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License Agreement

IMPORTANT: PLEASE READ CAREFULLY

LICENSE AGREEMENT

THIS LICENSE AGREEMENT ("AGREEMENT") IS BETWEEN YOU, THE END USER, AND MEDIA CYBERNETICS, INC. ("MEDIA"). IT
GOVERNS THE USE OF THE SOFTWARE, PROGRAM MEDIA AND DOCUMENTATION KNOWN AS Image-Pro Image-Pro (THE
"PRODUCT"). IF YOU USE THE PRODUCT, THEN YOU AGREE TO THE TERMS OF THIS AGREEMENT. IF YOU ARE NOT WILLING
TO BE BOUND BY THE TERMS OF THIS AGREEMENT, PROMPTLY RETURN THIS PACKAGE TO THE PLACE OF PURCHASE WITH A
COPY OF THE RECEIPT, AND YOUR LICENSE FEE WILL BE REFUNDED.

Media licenses use of the PRODUCT, which may be manufactured and distributed by Media or by a third party (either, the "Manufacturer").
You, the end-user, assume responsibility for the selection of the PRODUCT to achieve your intended results, and for its installation and subsequent
use.

GRANT OF LICENSE

Media hereby grants you a non-exclusive license to use the PRODUCT in object code form only, upon the terms and conditions contained in this
Agreement.

You may:

1. Use the PRODUCT on the number of workstations for which you have purchased PRODUCT licenses. The workstations must be owned, leased
or otherwise controlled by you, whether in a network or other configuration.

2. Create a quantity of backup copies of the PRODUCT, in any machine-readable or printed form, equal to the number of PRODUCT licenses you
have purchased.

3. Transfer the PRODUCT and your rights under this Agreement to another party if the other party agrees to accept the terms and conditions of
this Agreement. If you transfer the PRODUCT, you must, at the same time, either transfer all copies of PRODUCT to the same party, or des-
troy any copies not transferred. You must inmediately notify Media of the transfer.

4. Print out one copy of the Product documentation from the program media for each license purchased. If you print out any part of the Product
documentation from the program media, you must reproduce and include all the copyright notices that appear in the documentation on any such
copy of the documentation.

You may not:

1. Use or copy the PRODUCT, in whole or in part, except as expressly provided in this Agreement,

2. Use the PRODUCT concurrently on more than the number of workstations for which you have purchased licenses,

3. Copy, rent, distribute, sell, license or sublicense, or otherwise transfer the PRODUCT or this license, in whole or in part, to another party,
except as specifically set forth above.

4. Incorporate the PRODUCT or any portion of the PRODUCT into, or use the PRODUCT, or any portion of the PRODUCT to develop, other
software without a license from Media, or otherwise modify or create a derivative work from the PRODUCT without a license from Media.

5. Re-distribute any of the Microsoft(R) VisualBasic(R) components, including but not limited to VBA, APC, Microsoft Forms, Core Technology,
OLE Automation, VBA Installation Program, or the End User documentation for such components.

6. Reverse engineer, decompile or disassemble the PRODUCT.

To use the PRODUCT as described in Sections 2 or 4 above, or for any other use not specifically set forth above, additional licensing from Media is
required. For further information, please contact Media at:

Media Cybernetics, Inc.

401 North Washington St., Suite 350

Rockville, MD 20850

U.S.A.

Phone: (301) 495-3305

Fax: (301) 495-5964

Worldwide Web: http:/www.mediacy.com

E-Mail: customerservice@mediacy.com

PROPRIETARY RIGHTS

This Agreement gives you ownership only of the physical program media on which the PRODUCT is stored, but not of the PRODUCT itself. You
acknowledge that Media owns all right, title and interest in the PRODUCT, and that you will acquire no rights in the PRODUCT through your use
of it. You agree that you will take no action that interferes with Media's rights in the PRODUCT.

TERM

This Agreement is effective until terminated. You may terminate it at any time by destroying the PRODUCT together with all copies and doc-
umentation in any form. This Agreement will also terminate automatically and without notice from Media if you fail to comply with any term or
condition of this Agreement. You agree upon such termination to destroy the PRODUCT and all copies of the PRODUCT.



DISCLAIMER; LIMITED WARRANTY

EXCEPT AS PROVIDED BELOW, THE PRODUCT IS PROVIDED "ASIS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PRODUCT IS WITH YOU. SOME
JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO THE ABOVE EXCLUSION MAY NOT APPLY TO
YOU.

NEITHER MEDIA NOR MANUFACTURER WARRANT THAT THE FUNCTIONS CONTAINED IN THE PRODUCT WILL MEET YOUR
REQUIREMENTS OR THAT THE OPERATION OF THE PRODUCT WILL BE UNINTERRUPTED OR ERROR-FREE. However, where
Media is the Manufacturer, Media warrants that the program media on which the software is furnished will be free from defects in materials and
workmanship under normal use for a period of ninety (90) days from the date of delivery as evidenced by a copy of your receipt.

LIMITATION OF REMEDIES

Where Media is the Manufacturer, Manufacturer’s entire liability and your exclusive remedy shall be:

1.the replacement of the program media not meeting the Limited Warranty, which is returned to Manufacturer with a copy of your receipt;

2.if Manufacturer is unable to deliver replacement program media which is free of defects in materials or workmanship, you may terminate this
Agreement by returning the PRODUCT and a copy of your receipt to the place of purchase, and your money will be refunded.

Where Media is not the Manufacturer, Media shall have no liability to replace or refund, and you agree to look to Manufacturer to meet the oblig-
ations described above.

LIMITATION OF LIABILITY

IN NO EVENT WILL MEDIA OR MANUFACTURER BE LIABLE TO YOU FOR ANY DAMAGES, INCLUDING, BUT NOT LIMITED TO,
ANY LOST PROFITS, LOST SAVINGS, OR OTHER INDIRECT, SPECIAL, EXEMPLARY, INCIDENTAL OR CONSEQUENTIAL DAMAGES,
ARISING OUT OF THE USE OR INABILITY TO USE THIS PRODUCT, EVEN IF MEDIA OR MANUFACTURER HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES. FURTHER, IN NO EVENT WILL MEDIA OR MANUFACTURER BE LIABLE FOR ANY CLAIM
BY ANY OTHER PARTY ARISING OUT OF YOUR USE OF THE PRODUCT. SOME JURISDICTIONS DO NOT ALLOW THE LIMITATION
OR EXCLUSION OF LIABILITY FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATION OR EXCLUSION
MAY NOT APPLY TO YOU.

TRADEMARKS
Image-Pro™ is a trademark of Media Cybernetics Inc., and Media Cybernetics™ is a trademark of Media Cybernetics Inc. No right, license, or
interest in such trademarks is granted hereunder.
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Preface
Before You Begin

Welcome to the Image-Pro® User’s Guide. This product is designed to run under the
Microsoft® Windows® 7.0 Professional or Ultimate (service pack 1) (32- and 64-bit), Win-
dows® 8.0 or 8.1 Enterprise or Professional (32- and 64-bit), and Windows® 10 Enterprise
or Professional (32- and 64-bit).
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Product Features

Image-Pro 9.3 is a comprehensive application for image acquisition and measurement for
industrial and physical scientists. It has been designed to automate and simplify routine
image capture, inspection, and measurement tasks.

With Image-Pro, you can.....

Acquire and Open Images
o See when Live Preview is running with the new Live Preview Pane.
o Capture HDR images.
« Easily acquire single frame images and time-lapse experiments.
o Acquire and analyze high dynamic range (HDR) images.
o Stream multi-gigabyte movies directly to your hard drive.

o Use Live Tiling and Live Extended Depth of Field (EDF) to acquire large, beau-
tifully focused images without an automated stage or z motor.

o Use the crosshair grid to align images while capturing.

o Compare live images with previously acquired images using the Image Compare
workspace.

Automate and Customize
o Show and hide tabs or groups to display only the tools you need.

o Create and display mini-programs (Apps) and macros to automate procedures that
you use frequently on the new Apps tab.

« Save and load your preferred workspace layout, and share your layout with others.

o Review your macros in an intuitive graphical macro editor or use the more
advanced code-based editing tools to test, edit and debug your scripts.

o Download Image-Pro macros and Apps from the App Center website.

o Customize the user interface, so that you can set up Image-Pro in the most effi-
cient way for your work, including dockable tool bars and the ability to show or

Xiv



Product Features

hide different toolbars and buttons. You can also reset your interface to “factory”
or “default” settings if you don’t like what you’ve set up and want to start over.

Never lose your work with Image-Pro’s AutoSave and AutoRecover.

Read and Write Image Data

Read and write image data in all the standard image file formats including, TIFF,
JPEG, AVI, and many others.

Open and view multi-resolution image files, including Leica .scn, Aperio .svs and
BigTiff, and extract out images to analyze.

Process and Analyze

Use Extended Depth of Field (EDF) test strips to preview EDF settings options to
save time and ensure best results when creating in-focus images from a z-stack.

Analyze colocalized channels. Perform parent/child analysis, analyze within spe-
cific regions and more.

Perform image enhancement using powerful color and contrast filters, including
morphology, field flattening, background subtraction, Fast Fourier Transforms
(FFT), and other spatial and geometric operations.

Align, tile, or stitch multiple images together.

Extract features with spatial tools that isolate a Region of Interest (ROI) from the
rest of the image, or with segmentation tools that extract features by color or
intensity value.

Use 1-2-3 Batch Processing to apply your image processing steps to multiple
opened images or folders of images.

View and analyze very large images (64-bit systems only).

Measure and Count

Adjust the size and shape of irregular ROIs and Measurements with the Polygon
Nudge Tool.

Use the Grow and Shrink tools to adjust the size of your counted objects .

Use the Close and Merge tools to combine neighboring objects manually when
using automatic segmentation and counting tools.
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o Automatically measure incremental distances between two irregular edges to
quantify changes in surface size and shape.

o Trace and count objects manually or automatically. Measure object attributes
such as: area, angle, perimeter, diameter, roundness and aspect ratio. Calibrate
your spatial scale to any unit of measure.

o Use Smart Segmentation to easily identify and segment challenging images with
faintly-colored objects, textured objects and uneven backgrounds.

e View collected data numerically, statistically or in graphic form (histogram and
scattergram). Save the measurement data to disk.

« Sort and classify your measurement data according to your predefined criteria.
Color code your objects by class.

o Manually or automatically follow objects as they move over time using Object
Tracking.

o Track changes in intensity over time.

3D Image Viewing and Rendering

e View 3D images from a variety of angles and views.

Report and Share
« Save images with all measurement overlays intact for future analysis.
« Apply annotations, labels, and overlays to your images.
o Export measurements and data graphs to Microsoft Excel™.
o Export all opened images into Microsoft PowerPoint™.

o Generate Adobe PDF™ reports that can include images, measurement data, text,
and pictures.
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Conventions Used in this Guide

Conventions Used in this Guide

The Image-Pro User’s Guide uses the following documentation conventions:
1. This 15 a numbered step in a process.
Bold Italic  Indicates the name of a tab in the application ribbon

Italics This indicates the name of a function group. dialog box or tab.

Bold This indicates an object on a dialog box, such as a text box,
button, spin box, list box, etc.

-

This mndicates information that you must type nto the system
exactly as shown.

“gquoted text

<KEY> This mndicates a key to press in order to perform an action.

A Note about this User Guide

This guide was designed to be a comprehensive overview ofimage-Pro and Image-Pro
with 3D Module. For that reason, some of the tab names, colors, screens, and images fea-
tured in this manual may be slightly different from those in your product.

For example, if you are using the versions of this product that do not include the ability to
capture images, you will see the Home tab instead of the Capture tab. Also, if you are
using Image-Pro with 3D Module 9.3, you will some of the tabs labeled as

2D Measure or 2D Count/Size to distinguish them from similar features in the

Image-Pro with 3D Module toolset.
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Contacting Technical Support

Media Cybemetics provides technical support to registered users. We can be reached by
phone, fax, or e-mail, as follows:

Telephone: 301- 495-3305, 800-263-2088 (North America only)
FAX: 301-495-5964

E-mail: techsupport@mediacy.com
Web Page: http://support.mediacy.com

Operating Hours (Eastern Time)
Mon-Fri: 9:00 am - 5:00 pm
Sat-Sun: Closed
Holidays: Closed

Support for all registered users includes access to the latest information and downloads
regarding updates, hot-fixes, and service packs. Technical support for all users is free for
the first 30 days.

Support for users who have a valid Image-Pro maintenance agreement includes the fol-
lowing:
« Continuing access to the latest updates and fixes.
e Access to the Image Analysis Forum Discussion Group. Image-Pro Support Spe-
cialists and users from around the world participate and grow this Knowledge Base. It

includes valuable information concerning the use and support of Image-Pro. To access
this forum, click on the Image Analysis link on the Help menu:

W/ Image-Pro Premier 64-bit Help

Image-Pro Premier 64-bit Users Guide

Welcome to Image-Pro Premier 64-bit

Image Analysis Farums

Look for| Image Analysis Forums
oad the Image Analysis

License
Forums

Support Center

AboutImage-Pro Premier 64-bit
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o Access to Image-Pro Support Specialists. If you cannot find a solution in the Forum
you can submit your problem to our Image-Pro Support Specialists. They will attempt
to answer you as quickly as possible.

Before you contact Media Cybernetics’ Technical Support for assistance, please be pre-
pared to provide the following information:

o Your registration information: the product serial number, your name, phone number,
organization name, mailing address, and e-mail address. The serial numbers are dis-
played on the About Image-Pro screen (open from the Help menu):

i B
About Image-Pro Premier 64-bit o

About 'License 'Credits ' System Information

Image-Pro Premier £4-bit

Wersion: 9.2.29 Build 6091, 64-bit

Media Cybernetics

Copyright ©2012-2015 Media Cybernetics, Inc.
License Ends: Permanent

Serial Number: Risa's Fremier

Mo Registered Maintenance

Close

[ >,

« The software version number and system information.

¢ A description of the problem, and any relevant information regarding prior technical
support assistance.
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Chapter 1

Installing Image-Pro

This chapter provides an overview of installation requirements and step-by-step instruc-
tions for installing and activating Image-Pro/Image-Pro with 3D Module.
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Package Contents

Before installing Image-Pro, please check that you have received everything in your
Image-Pro package:

o Image-Pro USB Installation Drive
o Image-Pro USB Licensing Dongle (if applicable)




System Requirements for Image-Pro 10

System Requirements for Image-Pro 10

To install and work with Image-Pro you will need the following equipment and software:

Supported Operating Systems:

o Windows® 7 Professional and Ultimate (SP 1) — 32-bit and 64-bit

o Windows® 8.0 or 8.1 Enterprise and Professional — 32-bit and 64-bit
o Windows® 10 Enterprise and Professional — 32-bit and 64-bit

Minimum Requirements

o Dual core processor

e 4 GB of RAM or more

+ 5 GB or more of available hard-disk space

e 1024 x 768 display with a 32-bit video card

o« DVD/CD-ROM drive

e Microsoft .NET 4.0 Framework (automatically installed by application)
« USB port required for hard licenses and offline license activation

« Intemet connection required for online services.

@ Note that Image-Pro will not install on computers running Windows® XP or Win-
dows® Vista™. Nor will it run under Windows® N.

Recommended Requirements
o OS: Windows 7, 8.1 or 10, 32-bit or 64-bit
o Processor: 2.8 GHz Intel quad-core 64-bit processor (Core 17 Series) or better
e RAM: 16 GB memory or higher

o Free Disk Space: Multiple High Speed SATA Hard Disks or SSDs; 8 GB fiee on
installation drive + free space for images (500+GB)




Chapter 1

Graphics Card: nVIDIA GeForce GTX Cards with 4GB graphics memory & Open
GL 4.2 or higher

DVD-ROM drive
USB port required for hard licenses and offline license activation
Internet Explorer version 9 or higher

Internet connection required for online services*

High Performance Requirements

OS: Windows 7, 8.1 or 10, 64-bit
Processor: 3.0 GHz Intel quad-core 64-bit processor (Core i7 Series) or better
RAM: 48 GB memory or higher

Free Disk Space: Multiple High Speed SATA Hard Disks or SSDs configured in
RAID 5; 16 GB free on installation drive + free space for images (1 TB+)

Graphics Card: nVIDIA GeForce GTX Cards with 4GB graphics memory & Open
GL 4.2 or higher

DVD-ROM drive
USB port required for hard licenses and offline license activation
Internet Explorer version 9 or higher

Internet connection required for online services*




System Requirements for Image-Pro with 3D Module

System Requirements for Image-Pro with 3D Module

Manufacturers change system specifications regularly so it is difficult to describe the exact
configuration that is requiredowever there are some important guidelines to consider before
purchasing or upgrading your computer hardware for use with Image-Pro with 3D Module.

Rule of Thumb:

In short... More S Better. More GPU (Graphics Processing Unit) cores, more system RAM,
more graphics RAM, more CPU cores, more speed for 3D viewing rates.

Image-Pro with 3D Module has no limits on the number of objects, the size of images, the
number of images, or the number of frames. Everything depends on memory and speed. For
users the best possible experience and product performance review the requirements below
and follow-up with a review of the hardware priorities to understand how the whole sys-
tem plays a part in the application’s performance.

To install and work with Image-Pro with 3D Module you will need the following equip-
ment and software:

Minimum Requirements (for small datasets only, performance will be low)
o OS: Windows 7, 8.1 or 10, 32-bit or 64-bit
e Processor: 2.4 GHz CPU Intel dual-core processor or better
« RAM: 4 GB memory
o Free Disk Space: 4 GB on installation drive + free space for images (20+GB)
o Graphics Card: nVIDIA GeForce GTX 560 (1GB & Open GL 4.2 or higher)
o DVD-ROM drive
o USB port required for hard licenses and offline license activation
o Internet Explorer version 9 or higher

o Internet connection required for online services™.

Recommended Requirements

e OS: Windows 7, 8.1 or 10, 64-bit
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Processor: 2.8 GHz CPU Intel quad-core processor or better
RAM: 16 GB memory or higher

Free Disk Space: Multiple High Speed SATA Hard Disks or SSDs; 8 GB free on
installation drive + free space for images (20+GB)

Graphics Card: nVIDIA GeForce GTX 580, 760 ( 2GB & Open GL 4.2 or higher)
or AMD Radeon R9 290 (4.0 GB & Open GL 4.3 or higher)

DVD-ROM drive
USB port required for hard licenses and offline license activation
Internet Explorer version 9 or higher

Internet connection required for online services*.

High Performance Requirements

OS: Windows 7, 8.1 or 10, 64-bit
Processor: 3.0 GHz Intel quad-core processor or better
RAM: 48 GB memory or higher

Free Disk Space: Multiple High Speed SATA Hard Disks or SSDs configured in
RAID 5; 16 GB free on installation drive + free space for images (1 TB+)

Graphics Card: nVIDIA GeForce GTX 680 (4GB & Open GL 4.2 or higher) or
AMD Radeon R9 290X (4GB and Open GL 4.3)

DVD-ROM drive
USB port required for hard licenses and offline license activation
Internet Explorer version 9 or higher

Internet connection required for online services*.

*This product may allow you to access certain features that are hosted online ("online ser-
vices"), provided you have a high-speed Intermnet connection. The online services include
but are not limited to, automatic updates, support links, access to video tutorials, and more.




Hardware Priorities

Hardware Priorities

Graphics Card

Image-Pro with 3D Module is a 3D graphics-intensive product that requires a very capable
graphics adapter. For this reason, purchase the most powerful graphics card possible
because the single most important determinant of 3D viewing performance is the graphics
card.

When choosing a graphics card for optimal visualization performance Open GL 4.2 is
recommended along with at least 1GB of graphics memory, but ideally 2GBpreferable.
Securing the best possible graphics card is not buying the most expensive one, as many of
these cards are designed for unique rendering applications, such as the nVidia Quadro
series. These cards will not necessarily provide an Image-Pro with 3D Module user with
the best price to performance ratio. NVidia GeForce GTX and AMD Radeon HD and ATI
Radeon X cards typically are designed for video gaming, but deliver excellent performance
for 3D image analysis as well. When looking into nVidia cards, be aware of their series of
cards such as the 500, 600, and 700 have high and low endsmean a GTX 650 could be
potentially worse than a GTX 580 because the first number denotes a series and not the
level of performance. In this case the second number of the model explains how they
match up.

If you are working with very large images or sets, then it is important to focus on the
second priority, as much as you do the graphics card for visualization. Our suggestions
regarding memory are in the next section.

o Users are discouraged from multi-video card (Crossfire and SLI) solutions for now,
as this technology is known to decrease performance compared to single graphics
card solutions.

System Memory

System memory is the second most important factor for users who need to inspect large
data sets in particular, large volume data with direct volume rendering. This is why Image-
Pro with 3D Module is a 64-bit ONLY software product (32-bit operating systems are lim-
ited to a maximum amount of about 3.2 GB of system memory. It is important to note that
you may need much more memory than the actual size of the data you want to work with
since some processing may require several times the memory required by the original data
set.
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For instance, if you want to load a 4GB data set in memory, you may need up to 16 or
20GB of additional memory for the intermediate results of your processing. More com-
monly you will need 2 or 3 times the memory footprint for data being processed.

Hard Drives

When working with large files that contain either a long sequence or many dimensions of
data, reading from the disk can slow down your productivity.

Option 1 is a standard hard drive (e.g. 7200rpm SATA disk) that can only send data to
your application at a continuous rate of about 60MB/second. That is the theoretical limit;
your actual experience is likely to be closer to 40MB/second.

Option 2 is to configure multiple hard drives (3 or more) in a RAIDS5 configuration but
please note that RAID configurations may require substantially more system admin-
istration.

Option 3 is to use solid state drives (SSD) instead of standard hard drives (HDD) in either
a single-drive or RAID configuration. SSD’s are becoming more popular as the prices con-
tinue to drop. The SSD can perform better than a HDD, generally having file read-
ing/writing at speeds of 200-550 MB/second. The price of solid state drives is still higher
and the capacity is not typically equivalent, but the performance can certainly be worth
the investment.

CPU

The Image-Pro with 3D Module platform is designed to support multiple cores/processors
using state-of-the-art background processing. This feature is on by default and enables the
software to execute tasks in parallel. Since Image-Pro with 3D Module combines the best
of 3D and 2D processing and analysis, additional CPU cores and/or processor speed will
enhance the responsiveness of the Graphical User Interface (GUI), data tables, 2D outlines,
and large image filters. If you are using the 3D rendering and measurements, they will be
mostly exploiting GPU power, and little of Image-Pro’s visualization processes are strongly
affected by CPU performance. Some image processing routines are CPU-limited, so a better
CPU can benefit performance on those routines.




Installing Image-Pro

Installing Image-Pro

To install Image-Pro, follow the steps below. Please close any other applications before
starting the installation process. The setup screen will indicate which version of Image-Pro
you are installing.

1.

Insert the Image-Pro product into the correct drive.

If the program does not start automatically, you can install /mage-Pro using the Start
button on your desktop. Choose Run and then use the Browse button to find the
autorun.exe file on the CD. Double-click autorun.exe to begin the installation process.

Image-Pro requires the Microsoft *.NET framework. If this is not installed on your
computer, the application will install it automatically.

If you have restricted user access control, you may see a warning asking if you want
the program to make changes to your system. Click Yes.

You will see the Installation Start screen. This screen has the following buttons:
« Install Image-Pro

o Documentation

« Install Demo Images

o Capture Support.

Click Install Image-Pro.

You will see a dialog extracting the Image-Pro *.MSI file. If you have restricted
user access control, you may see a warning message asking if you want the * MSI
file to make changes to your system. Click Yes.

I:Dlmage—Pro requires the Microsoft *.NET framework. If this is not installed on your
computer, the application will install it automatically.

Please wait.
In a few moments, you will see the Image-Pro Setup screen.
Click Next.

You will see the Image-Pro License Agreement.
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ﬁ Image-Pro 10 Setup — x

End-User License Agreement

Please read the following license agreement carefully

IMPORTANT: PLEASE READ CAREFULLY ~
LICENSE AGREEMENT

THIS LICENSE AGREEMENT ("AGREEMENT"} IS BETWEEN YOU, THE END USER,
AND MEDIA CYBERNETICS, INC. ("MEDIA"). IT GOVERNS THE USE OF THE
SOFTWARE, PROGRAM MEDIA AND DOCUMENTATION ENCOWN AS Image-Pro
(THE "PRODUCT"). IF YOU USE THE PRODUCT, THEN YOU AGREE TO THE TERMS
OF THIS AGREEMENT. IF YOU ARE NOT WILLING TO BE BOUND BY THE TERMS
OF THIS AGREEMENT, PROMPTLY RETURN THIS PACKAGE TO THE PLACE OF
PURCHASE WITH A COPY OF THE RECEIPT, AND YOUR LICEMSE FEE WILL BE
RFEFLINDFM

| accept the terms of this License Agreement

Back Cancel

4. Check the Accept box, and click Next.

The Select Destination Folder location dialog box appears. This screen asks you for
the destination for the /mage-Pro program files and folders, and for who can access
this installation.

10



Installing Image-Pro

ﬁ Image-Pro 10 Setup — x

Destination Folder

Where and how would you like Image-Pro 10to be installed?

Install Image-Pro 10to:

IC:\F‘mgram FilesMedia Cybemetics‘Image-Pro 104
Change...
Install Application for:

() Curment User
(®) All Users

Back Cancel

5. Click Change if you want to use a different location.
6. When the path is correct, click Next to continue.

The next screen verifies the destination folder for the /mage-Pro data files:

11
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ﬁ Image-Pro 10 Setup - *

Destination Folder

Where and how would you like Image-Pro 10to be installed?

Install Image-Pro 10 Data Files to:

C Users'\Public\Documentsmage-Pro 10 (Shared)

Change...

= Cancel

7. Confirm that the destination is correct. Click Change if you want to use a different loc-
ation.

8. When the path is correct, click Next to continue.

The next screen indicates that your computer is ready to install
Image-Pro/Image-Pro with 3D Module.

12
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ﬁ Image-Pro 10 Setup -

Ready to install Image-Pro 10

settings. Click Cancel to exit.
Install Image-Pra 10 Program Files to:
C:\Program Files'Media Cybemetics \Image-Pro 10%

Install Image-Pre 10 Data Files to:
C:AUsers'Public\Documentstimage-Pro 10 (Shared)

Install Image-Pro 10 Demo Images to:
C:\Users'Public\Documents‘Image-Pro Demo Images

Click Install to begin the installation. Click Back to review or change any of your installation

=

Cancel

9. Click the Install button to begin the installation. This screen gives you a chance to

verify your Image-Pro location and settings.

The Installing dialog box appears. The setup program will begin copying and

installing files.

13
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-
) Image-Pro Premier 9.2 64-bit Setup =Ll

Installing Image-Pro Premier 9.2 64-bit

Please wait while Image-Pro Premier 5.2 64-bit is installed.

Status:  Copying new files
i

Back || Next | I Canna I

The final installation screen indicates that Image-Pro is now installed.

™y

-
1 Image-Pro Premier 9.2 64-bit Setup =Ll

Completed the Image-Pro Premier 9.2
64-bit Installation

Click the Finish button to exit.

Back ||. Finish || | Cancel

14



Installing Image-Pro

Click Finish to conclude the installation process.

Note: During the installation process, you may see the following warning message:

B ' Sentinel HASP Run-time Environment Installer v, 5.86 ﬁ

Mewer version of the HASP SRM Run-time Environment already installed.
Only Vendor Libraries and Provisional Products will be installed.

b

This warning can be ignored safely, and installation of your product will complete suc-
cessfully.

15
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Activating Your Image-Pro License

USB license holders must activate their licenses after installing the software and plugging
in the hardware key.

Activating the Image-Pro Program

Before you can use Image-Pro, a valid license file must be obtained from the Media
Cybernetics Web site. A 14-day trial license is included for evaluation purposes.

1. If you have an Image-Pro hardware key, attach it to a USB port now.

2. When you first start/mage-Pro, you will see the following dialog:

Image-Pro 64-bit Activation >

' E
L] Image-Pro &4-bit has not been activated vet, the trial license is still valid for
7 days.

If yvou have received a hardware dongle, please plugitin.

Would vou liketo achvate Image-Pro 64-bit now, or would you prefer to be
reminded sometime |ater?

Activate Now Remind Me Later

3. Click Activate Now to activate your license.

This will load the License Activation Wizard which will guide you through the steps
of activating your software.

16



Activating Your Image-Pro License

Rl

Welcome to the License
Activation Wizard

This wizard wall gusde you through the activaton of your
boaras

In order (o activabe your boenae the wizand wil detemine the
type of esnss requined for your soltwans and colsst the
rfomation necessary bo enable &

To continue, click Newdt

Hext > Cancel

If your PC has Internet access

Confirm your license type and USB dongle.

Enter the Unlocking Code(s) that was sent with the product.
Provide standard registration information.

Once your information is received, all your licenses will be installed on
your machine.

If your PC does not have Internet access

If you choose Activate Now, and your PC is not connected to the internet,
the License Activation Wizard will bring you to the following prompt after
the dongle selection:

17
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Setect Dergle | Image-Fro *
Select the dongle
Unnbile 10 conmsct io the lmage-Pm hoensing senacs.

A, N your dongle has Aewer been acirvled of the ongnal der 13 Nl o vadable:

T oy 1252
1. Cllach thee: hsllowsirng sk et & shoricut i bt Mwwer malipoy Com/potaie Pdonole=S 0014304
2 Use iz shiorbiout and your software Uslocking Code o il cul e web page oo an online compater
3 Downdcad the licenss Bla and move it back 0 the curment compuler uaing a removable dive

4 Ut B Ludoraets S troitedn WL e by 139a0eT thelt aobreim aft [oving-Fra

B, W your dongle waes oI i o o il

1. G benck to thee original computer.

2. Ugs e Licenss Achvaton Wizeed o export its hcenses.

3 Meve e henrs Ha Back b thi curent ooempulsr uling B rermcvable derve
4 Use e Leoerae Acbroatonilzard o inport the hioense i lrage-Pro

« Bark et = | ] Cancal

2. Get your license file(s).

a. If your dongle is not activated or you don’t have access to the original
computer, you can download your license(s) by visiting http://www.-
mediacy.com/activate using the provided shortcut with your unlocking
code(s).

b. Ifyou have an already activated dongle you can obtain the license(s)
using the License Activation Wizard to export them from the original
computer.

3. In both cases, you can import the license(s) on the second page of the

. . . . |®) Import Licerses from File [ bin or _zip)
License Activation Wizard. ' .

18



Verifying your Registration

Verifying your Registration

1. (Optional) Verify your registration by going to the Help menu and choosing About
Image-Pro:

/) Image-Pro 64-bit Help
Image-Fro 64-bit Users Guide
Welcome to Image-Pro 64-bit
Image Analysis Forums

=y Report a Problem

“; Send a Feafure Request
Check for Updates
Licensing Wizard

Support Center

About Image-Fro 64-bit

The About page should show your (non-evaluation) license key:
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About Image-Pro 64-bit O X
’m‘ License Credits System Information Licenses

Image-Fro &64-bit

Version: 10.0 Build 310, 64-bit

Media Cybernetics

Copynight ® 2012-2017 Media Cybernetics, Inc.

License Ends: Permanent

Mo Registered Maintenances

Seria Mumber: 100-001-1

Maodules:
Capture

Close

This page will indicate if and when your license expires. It also provides information
about your maintenance package, if any

20



Windows Security Alert

Windows Security Alert

Depending on your Windows Firewall settings, you may see an alert when you start
Image-Pro for the first time. This alert indicates that Windows may have blocked some
aspects of the application.

Your software is checking on whether updates are available, and no personal information
is being sent to Media Cybernetics. You will want to check the "Domain networks, such
as a workplace network" option, and then click Allow access.

21
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Product Versions and Updates

Most of the time, updates to Image-Pro happen automatically. If you have an Internet con-
nection, you can set your application software to check for updates when you start
the product. You must have an internet connection to update your product automatically.

For information about upgrading your product and license to /mage-Pro 9.3, please see the
information about upgrading later in this chapter.

22



Updating Your Product

Updating Your Product

Image-Pro uses the Auto-Update feature to ensure that you are running the most current ver-
sion of the software. Auto-Update is a small, unobtrusive feature that does not collect any
personal information from you.

In order for the process to work, you must have an Internet connection available.

Select the Automatic Update Check option in the Application page of the Options dialog
box, as shown here:

Image-Pro Premier Options =T ¢
Popular =
@- Application
Image
e
Application || Gener
o ] vielcome Soreen
Paste 7] fastomatic Update Chedk

Histogram & Profile

Status Bar Multiple Document Intesface

Capture MDI Default

Display MDI Layout |Adaptive -

wleb Browser Display

Task Scheduling -
e Tint Shortcuts  A: |l Red Tint ~ B: M GreenTint -~ C:[MBlueTint - @
Advanced Custom Scheme . -

Live EDF Color Scheme | Silver -

Live Tiling Brightness, Contrast, Gamma View |Auto -

Characteristics View |Dye + Lens -
| Auto Show Measurements Data Table
Individual Object Display Limit | 10000 5]
Show Date/Time Stamp

Space Navigaior
Sensitivy | 100[%]

Panels Layout

Restore Layout Restore -

| Rieset lo Default

Memory Management

Memory Limit = 0}
| Mayimize Free Memory

Image Swap File Storage Folder C:\DOCUME~1\0ALab\LOCALS ™1\ Temph, [

| oK | | Cancel | | Reset |

Checking this box ensures that software update checks will happen automatically.
When an update is available, your application will offer to download the available
updates. The downloads run in the background, and you may continue to use /mage-
Pro while they run. You can decide later when you want to install the downloaded
updates. More information about Application Options appears in Chapter 2.
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If Automatic Update Check is not selected, follow the steps below to look for updates
to your software installation.

1. Click the small drop-down arrow at the upper right-hand comer of your application.
-

2. Click Check For Updates. If your product is current, you will see a message saying
that you are running the most current version and no update is necessary.

-
Image-Pro Premier 3D x64 Update Check
g

Update Check Complete
Image-Pro Premier 30 x64 is up to date.

You already have the most recent version of Image-Pro Premier 3D x64 installed on your system.

Please click Close to ext.

e v,

3. If an update is found, you will see the Update Available dialog:

There is a new update ready to install, would you like to close Image-Pro Premier 30 and install it now?
(Otherwise the update will be automatically installed once the application closes.

4. To install the update now, click Yes. To install the update later, click No.

If you click Yes the application closes (and prompts to save documents as appro-
priate), and the update is applied once the application has exited. If you click No, the
update is installed after the end of the current session.

When the update process is complete, you may see a message, or a page of release
notes pertaining to this upgrade.
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Updating Your Product

You may see a message reminding you to restart your computer before using
Image-Pro. If you do, please restart you computer before using Image-Pro.

If you do not have an Internet connection, please contact Media Cybermetics’ technical
support for assistance.
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Verifying Updates

You can find out which updates of the application software have been applied by visiting
the Windows Control Panel:

1. Go to Programs:

e

Adjust your computer’s settings

System and Security
Review your computer's status
Back up your computer

Find and fix problems

Network and [nternet
Yiew network status and tasks
Choose hemegreup and sharing
options

Hardware and Sound
View devices and printers
Add a device

Program:
Uninstall @ program
Get programs

Viewby: Category v

User Accounts
fﬁ Change eccount type

Appearance and
Personalization
Changethethems

Changs desktop background
Adjust screen resolution

Clock, Language, and Region
Change keyboards or ather inpur
methods

Ease of Acoess
Let Windows suggest settings

Optimize visuel disploy

Programs

2. Select View Installed U;_)dates:

{% r Control Fanel » Programs »

+ | ¥ | Scerch Cantrol Panc! =

& Programs
User Accounts

Appearance and
Personalization

Ease of Access

Control Pand Home

System and Security
Metwork and Internet

Hardware and Scund

Clock, Language. and Region

View installed upriates df
Run programs rmade for previous versions of Windows
How to install s program

Wake a file type shways open in a specfic program | Set your default programs

naram

f’—ﬁ Programs and Features
& Uninetalla

W Turn Windows festures on or off

Desktop Gadgets

@ Default Programs
Change default settings for media or devices

Add gadgetsto the desktop
Restore deskiop gadgets installed with Windows

Get more gadgess online  Uninstall o gadget

Fiew Installed
Updates
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Verifying Updates

You will see which programs and updates have been installed on your machine.

Microsoft Office Professional Plus 2010 (32)
[=7 Security Update for Microsoft Office 2010 (KB2553284.
(7] Update for Microsoft Office 2010 (KE2580352) 32-Bit...
(7] Update for Microsoft Office 2010 (KB2760598) 32-Bit ..
5] Update for Microsoft OneMote 2010 (KB2810072) 32-
7] Update for Microsoft ilter Pack 2 (KB2810071) 32-8..
[ Update for Microsoft Office 2010 (KE2850079) 32-Bit...
=7 Update for Microsoft Office 2010 (KB2850079) 32-Bit .
[ Update for Microsoft Office 2010 (KE2850079) 32-Bit .
[ Update for Microsoft PowerPoint 2010 (KB2553145) 3.
7 Security Update for Microsoft Outlook 2010 (KB28375..
7] Update for Microsoft Office 2010 (KB2589352) 32-Bit .
[ Update for Microsoft Office 2010 (KB2760598) 32-Bit ...
7 Security Update for Microsoft Office 2010 (KB2826023.
[ Update for Microsoft Word 2010 (KB2837533) 32-Bit ..
57 Service Pack 2 for Microsoft Office 2010 (KB2687455)
[=7 Security Update for Microsoft Excel 2010 (KB2826033)
(7] Update for Microsoft Office 2010 (KE2589208) 32-Bit ..
(7] Update for Microsoft Office 2010 (KB2826026) 32-Bit...
571 Update for Microsoft Office 2010 (KE2825640) 32-Bit .
(5] Update for Microsoft Access 2010 (KB2553446) 32-Bit
5] Update for Microsoft Office 2010 (KB2597087) 32-Bit .. Microsoft Office Pr.
(7] Update for Microsoft Visio Viewer 2010 (KB2810066) 3. Microsolft Office Pr..

:.‘ Currently installed up dates

Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr..
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr..
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.
Microsoft Office Pr.

190 updates installed

Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft

() B Conotpanet » programs + Programsond Fesures » sl pdstes ol 5
Control Panel Home .
Uninstall an update
Uninstall a program To uninstall an update, select it from the list and then click Uninstall or Change.
@) Turn Windows features on o
i Organize » = o~
Install 2 program from the .
s Name Program Version Publisher Installed On s
Tmage-Pro Premier.1 64-bit (1) M
[®7Image-Pro Premier8.1.2 Update Image-Pro Premier... 9153732 Media Cybernetics 3/12/2014 L
MadCap Flare V3 (1) r
= MadCap Flare V9.1.2 MadCap Flare V9 10/29/2013
Microsoft Office File Validation Add-In (1)
7] Update for Microsoft Office 2010 (KB2553065) Microsoft Office Fil L272003

1/2/2014
17212014
12204
L4
1/2/2014

1/2/2014
1/2/2014
17212014
4
1/2/2014
17212014

3. Once you have verified the update and version number, close the Window Control

Panel dialog.

You can view the About box to verify the current software version and see additional
information about your Image-Pro system.
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About Image-Pro 64-bit O
’m‘ License Credits System Information Licenses

Image-Fro &64-bit

Version: 10.0 Build 310, 64-bit

Media Cybernetics

Copynight ® 2012-2017 Media Cybernetics, Inc.
License Ends: Permanent

Mo Registered Maintenances

Seria Mumber: 100-001-1

Maodules:
Capture

Close
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Help and About Image-Pro

The Help menu, User Guide, Support Center, About Image-Pro, Check for Updates, and
other useful features of Image-Pro can be accessed by clicking the drop-down arrow next

uv:

to the question mark in the upper right-hand cormer of the application

/) Image-Pro 64-bit Help
Image-Fro 64-bit Users Guide
Welcome to Image-Pro 64-bit
Image Analysis Forums

=y Report a Problem

“; Send a Feafure Request
Check for Updates
Licensing Wizard
Support Center

About Image-Fro 64-bit

Once the drop-down menu appears, clicking anywhere on the menu item or its icon in the
Help menu items will take you to that feature of Image-Pro.

Clicking the Help question mark icon or H will open the first page of the in-product help
file:
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7' Image-Pro Premier Online Help (ewfimife-o}
e D
Hide  Back Forward Pint

Contents | index | Search | _ "
ol Image-Pro Premier Online Help

Tachmeal Sumpett Welcome to the Image-Fro Fremier® Online Help System. Image-Pro Premier is a professional imaging application

that provides a complete set of acquisition, image processing, and measurement functions. With Image-Fro Premier,
you can:

® Acquire dats, capture images from camera devices, and archive them in structured databases.
= Generate reports that can include measurement data, images, and text.
 Read and write image data in all the standard image file formats.

u Work with gray scale data in 8, 12, 16, or 32-bit floating-point depths. Work with color data in palletized or 24-
35-, or 48-bit format.

u Make features of interest in images more defined by manipulating the settings for gamma, contrast, brightness,
intensity range, and more.

= Extract features from images with spatial tools that isolate an Area of Interest (ROI) from the rest of the image.
 Acquire measurements of features in images, including length, angle, area, and distance from a line.
u Use 3 customizable user interface, so that you can set up Image-Fro Premier in the most efficient way for your
work, including deckable toal bars, a shortcut bar, and the ability to show or hide different toolbars and buttens.
an also reset your interface o factory” or “default” settings if you don't like what you've set up and want to
start over.

= Use the data viewer tools to view and analyze your data.

The Table of Contents, Index, and Search tabs in the left-side panel will help you navigate
through the Help files.

Clicking the Image-Pro Users Guide link or G opens the first page of the Users Guide
in PDF. There are links and bookmarks to help you find the information you need in
the User’s Guide.

Click the Image Analysis Forum or F sends you to the image analysis forum dis-
cussion group. This group includes links for you to send feedback, report a problem,
or make a feature request.

Clicking Welcome to Image-Pro or W opens the Welcome screen. Note that if you do
not have an internet connection, the Welcome screen will display only offline content.
Tutorials, news, and forum posts will be available only if you have an intemet con-
nection.

Click Look for Updates or U to see if a new version of Image-Pro is available, as
described earlier in this chapter.

Click SupportCenter or S to open a support session with a Technical Support spe-
cialist:

Click About Image-Proor A to see important information about your Image-Prosystem.

The About page displays the version, copyright, license, and maintenance information:
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Help and About Image-Pro

About Image-Pro 64-bit O >
m' License Credits System Information Licenses

Image-FPro 64-bit

Wersion: 10.0 Build 310, &4-bit

Media Cybernetics

Copynght® 2012-2017 Media Cybernetics, Inc.

License Ends: Permanent

Mo Registered Maintenance

Serial Number: 100-001-1

Maodules:
Capture

Close

The License page displays the current license agreement.

31



Chapter 1

About Image-Pro Premier = X
[About [License (Credits (System Information
IMPORTANT. PLEASE READ CAREFULLY

LICENSE AGREEMENT

THIS LICENSE AGREEMENT {"AGREEMENT") IS BETWEEN
YOU. THE EMD USER, AND MEDIA CYBERNETICS. INC.
("MEDIA"). IT GOVERNS THE USE OF THE SOFTWARE.
PROGRAM MEDIA AND DOCUMENTATION KNOWMN AS Image-
Pro Premier (THE "PRODUCT"). IF YOU USE THE PRODUCT.
THEN YOU AGREE TO THE TERMS OF THIS AGREEMENT. IF
YOU ARE NOT WILLING TO BE BOUND BY THE TERMS OF
THIS AGREEMENT, PROMPTLY RETURN THIS PACKAGE TO
THE PLACE OF PURCHASE WITH A COPY OF THE RECEIPT.
AMD YOUR LICENSE FEE WILL BE REFUNDED.

Iedia licenses use of the PRODUCT, which may be manufactured

and distributed by Media or by a third party (either. the
"Manufacturer”) M

| Close

The Credits page contains credits and acknowledgements:

About Image-Pro Premier = R 4
About {License |Credits System Information

NMath Libraries, Copyrizht © 2003-2008. CenterSpace Software, LLC.  |&
All rights reserved.

DotNetBar Controls, Copyright £ 1896-2008. DevComponents LLC. All
rights reserved

Some Icons, Copyright € 200%. Iconshock. All rights reserved

GridEx Control, Copyright © 1998-2008. Tanus Systems SA. All rishts
reserved

Chart Controls, Copyright £ 1998-2006. Nevron LLC. All rights
reserved

USPExpress Parser, Copyright © 1009-2000. Unisoft Plus, Ltd. All rishts
reserved.

Portions Copyright (c) 199% - 2010, Adobe Systems Incorporated All
rights rezerved M

| Close

The System Information page displays information about your system:
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Help and About Image-Pro

-
About Image-Pro Premier 64-bit E‘Elg
About Licenze Creditz  System Information
System Information for 9/8/2015 9:45:74 AN ENEHE
MName: | Value:
Computer Name: RLAPIDOWT 1700
[0S MName: Microsoft Windows 7 Professional
I CPU(s)/Core{s): 18
[ Video(s) 1
[ Memory:
[+ Application: Image-Pro Premier 64-bit
| Close |
.

You can expand the system information folders to see the details of your installation. You
may need this information when working with Technical Support.

The next screen shows the system information for a rental software license.

Abnm\‘LiDense\

(Credits | System Information

Name:

System Information for 7/22/2015 2:11:22 PM [jl @ E‘
|«

| Value:

I Video(s):
I Memory:
4 Application:
Exe Name:
Exe Path:
File Version:
4 |License:
License Type
License Ends:
Name:
Serial Number.
Server Name:
Key ID
[+ Capture:
I Addlns:

1

Image-Pro Premier 64-bit

Image-Pro Premier

C\Program Files\Media Cyberneticslimag ..
5261130

Rental

21-Jul-2016

15017
010520000-12345
DOCUMENTATIONE
403894668

Finally, a Licenses tab is included in the About dialog to help some users configure their
license use, see Configuring License Use.
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About Image-Pro 84-hit

About License Credits System Information | Licenses

Product Tiers & Medules
+ Basic
=1 Advanced

+ Capture
+ Advanced 20

+- Large Volume

& Save Configuration

G Feset

License Status & Contained Featurss

InUse
# Inlse

Advanced Annotations/ROs/Ovedays

Advanced Image Processing
Advanced Image Filters
Advanced Measurements
Auto-Measurements
Customization
Tiling
Multi-Dimensional Handling
Scripting
Multi-User Licensing
+| Mvailable

Excluded

Excluded

Close
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Upgrading Image-Pro

Upgrading Image-Pro

There are two aspects to any upgrade:

o Upgrading the installed software from the previous product or version to the /mage-
Pro 10 software, and

o Upgrading the license that authorizes Image-Pro to run.

You will want to review the next section, "Upgrading the Installed Software" on the next
page, regardless of what type of upgrade you are doing.

If you are upgrading from a previous version of /mage-Pro, then you will want to review
the section "Upgrading your License" on page 39.

o Ifyou are running a licensed and registered copy of Image-Pro 9, this will be a
paid upgrade to version 10, and it will not be available via Auto-Update.
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Upgrading the Installed Software

There are several ways that you can upgrade the software installed on your computer to
Image-Pro 10:

e You may download the Image-Pro 10 evaluation software and install it from the
Media Cybermnetics’ website.

o Ifyou have ordered an upgrade from /mage-Pro Plusor Image-Pro, you will receive
a USB stick that will install the software.

Regardless of how you obtain the /mage-Pro 10 installer, and regardless of which product
and version you are upgrading from, Image-Pro 10 can be installed alongside your other
software. This allows you to evaluate Image-Pro 10 for your purposes. When you are done
with the older software and completely migrated to /mage-Pro 10, then you can uninstall
the older software from the Control Panel.

Upgrading Your Software

If you are running a licensed and registered copy of Image-Pro you will be offered free
upgrades via Auto-Update. If you have Auto-Update enabled, you will be notified of the
version upgrade when you start Image-Pro, and can download and install it as convenient.
If you do not have Auto-Update enabled, you can follow the steps below.

1. Click the small drop-down arrow at the upper right-hand corner of your application

=

2. Choose Look For Updates. You will see the Update Available dialog:

% There is a new update ready to install, would you like to close Image-Pro Premier 30 and install it now?
Otherwise the update will be automatically installed once the application cleses.

k- /

3. Click Yes to continue.

Note that if you are upgrading to Image-Pro 10 from Image-Pro 9, you are required
to update your product license as well as the software. The new version includes a
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Upgrading Your Software

14-day temporary license. Follow the instructions regarding the License Upgrade Wiz-
ard later in this chapter to obtain a permanent license.
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How to Return your Original Image-Pro Plus License

In order to receive a new Image-Pro license, you MUST return your original Image-Pro
license dongle. If you do not return your dongle, you will be invoiced for the difference.
Please contact Media Cybemetics’ Customer Service for information about receiving a
Return Materials Authorization (RMA) number and instructions on how to return this ori-

ginal /mage-Pro license.

Here is a sample RMA packing slip:

Cart # 03221
Cart Status; Shpped
Quder 2 169085

SOLOTE

Media Cybemetics Packing Slip

Customer No: 4675 %
Oinder entered by Maog Smith
Shig Order inalus Shieed

SHIE T

Fo8, Pam CUBMMTIES DT i SR Wi
ORIGH DLAME SUITH Fud-FEDEN,_ENPRESS,_ SA5ER: [Fartal
tlbrwad
Crder Do Terms Salsy Fereon
ST D Cr e Carg HousE
Froduat P 0f G oae unin [ousmimy  [Guantey | Guantiy
Ordered  |Shippsd  |Backordersd
Jrmage-Fro sunmbyzar w7 0 - Upgrade from | 1SA71000-L03 LS8 Eacs |1 1
P 5o aed Wever, Exprass, beight and
i - LS8
[Dar= Shigped 5o Bruss [Shipment Tracking Mo
B2z 1 TREIZOTT] 133
Your RMA man Z377
= A e o iDems o this erder redquinas [hat a previoasly shipped prodisct or port e
}j‘“mbg}' s raburned to Maedia Cylbamatice. Your Retsn Baterdale Authorization [RHA) mmbar fos
this retum s 77, Please return the replaced product to Media Cybamatics referanding
.S'.Ir'] awn herg RMA numbar 2977, All itens ol returned within 30 days will be iveoiced. Kays ot

detadls regoarding this RMA.

Uniocking Codes:
Ersduct Activation Keva IPAKL

Sarial Humbars:
TIOR3 Ut 1 surse-e

raburmnsd will be fvwoicad for an sdditionsl cite licerce. Sea the notes of this order Tor any

Uns tha Browwser's PRAT command fo prid thim pege

Your
customer
number
appears here.

Your serial
number appears
here.

If you don’t have your original packing slip, please contact customerservice@mediacy.com

38


mailto:customerservice@mediacy.com

Upgrading your License

Upgrading your License

If you are upgrading from a previous version of Image-Pro, you may need to upgrade your
license to authorize the new version you are trying to install. When you purchase your
upgrade, you will receive an unlocking code. You will need to have this unlocking code
handy during the upgrade process. Image-Pro includes a Licensing Wizard to step you
through the process of upgrading your Image-Pro license to the latest version. Note that
after the upgrade, the prior version license will still allow you to run previous versions.

In the Image-Proapplication, open the Help menu by clicking the down arrow next to the
Help icon, select Licensing Wizard.
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Configuring License Use

Image-Prouses a powerful licensing scheme allowing to provide the maximum flexibility
when deploying the product. Although the user usually doesn’t need to be involved with
configuring its license use, there are a few cases where it may be convenient to do so.
These include network configurations with shared licenses that may have to be assigned to
specific workstations as well as demonstration or evaluation licenses which may be con-
figured to select the adequate level of functionality. In order to help those users, a license

management tab is included in the About dialog.

About Image-Pro 64-bit O
About License Credits System Information | Licenses
B2 Save Configuration
Product Tiers & Modules License Status & Contained Features
+- Basic In Use
-1 Advanced #| In Use
Advanced Annotations/RO|s/Cvenlays
Advanced Image Processing
Advanced Image Filters
Advanced Measurements
Auto-Measurements
Customization
Tiling
Multi-Dimensional Handling
Scripting
Multi-User Licensing
+  Capture + Ayailable
+1- Advanced 30 Excluded
+1- Large Volume Excluded

() Reset

Close

o Each available product tier and module is displayed in a hierarchical view with its

contained tiers and features listed as child nodes.
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Configuring License Use

o Product tiers and modules can be excluded or left as available. Each selection gives
visual feedback based on the tier hierarchy and dependencies so that selecting a tier
will show exactly what features will be included or excluded. The three possible
licensing states are as follows:

e In Use: This tier or module is currently in use on this machine.

e Available: This tier or module is currently available on this machine
without being in use.

e FExcluded: This tier or module will not be used on this machine, leaving
the license available for others to use.

o Once changes are made, the configuration can be saved using the Save Con-
figuration button and will take effect in the next session. The information is saved
in the identity so that different identities can use different licenses.
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Sending Feedback

Media Cybemetics welcomes your feedback about our products. If you have a suggestion,
question, or concern, please let us know. To send feedback, follow these steps:

1. Click the drop-down arrow in the upper right-hand corner of the application v - :

You will see this menu:

& Image-Pro Premier &4-bit Help

Image-Pro Premier 64-bit Users Guide

Welcome to Image-Pro Premier 64-bit
Image Analysis Forums
=y Report a Problem

“,5Send a Feature Reguest

Check for Updates
Licensing Wizard
License Administration

Support Center

About Image-Pro Premier 84-hit

2. Choose Report a Problem or Send a Feature Request under the Image Analysis For-
ums.

You will see a form similar to the following according to your choice:
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Sending Feedback

— Send Your Feedback — s

Report An Issue

We are sorry that you are experiencing difficulties with Image-Pro Premier 64-bit.
Please select a category and describe the issue below.

Feedback Category
|Issue Reports ~

Please add more details

If you agree, the snapshot below will be sent with your comments. If the picture is not
current, refresh it now, [¥]Send screenshot with comments

Tell us who you are (email address required)

Media Cybernetics Feedback Tool Privacy Statement

Choose a general comment, feature suggestion, or issue from the dropdown list.

Enter your comments, and remember to include your email address.

Press Submit.

Your feedback is always appreciated. You should hear from us shortly.
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Getting Started

This chapter introduces you to the Image-Pro and Image-Pro with 3D Module systems,
including an overview of the interface components and features.
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The Image-Pro Application Window

When Image-Pro is loaded, its application window becomes active.

The in-product Help contains detailed information about all the features and functions of

Image-Pro. Click on the question mark ST at the right side of the application window
to open the help file. More information about using the Help appears at the end of this
chapter.

The center of the window contains a set of panels or panes. The far-left panel is the Over-
view panel, which contains the image strip and tools that provide an overview of the work-
space contents. The center panel contains the active content, which can be an image,
histogram, or other rendering. The far-right panel contains the image histogram as well as
additional dialogs that enable you to modify the contents of the workspace.

The following sections explain these features of the /mage-Pro application window in
greater detail.

Floating Panels

One of the unique features of /mage-Pro is the “floating” or “dockable” panels. The image
strip, details panel, mini-histogram panel, or other workspace areas can be moved inde-
pendently from the main image workspace. This may be particularly useful when working
with a dual-monitor system, as you may want to display the image on one monitor and the
details on the other. An example of floating or “undocked” panels appears below:
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The Image-Pro Application Window

0 32 64 % 128 160 192 224 255

Workspace Tabs

Image-Pro and Image-Pro with 3D Module display your images in tabbed workspaces, as
shown here:

velcome €3 |5 Red TRITC 10.67F € | &3 Blue DaPL 10tif €3 |5 Green FITC 10t €

The name of the active image in the workspace is highlighted. You can switch back and
forth among multiple images by clicking the image’s tab.

The small icons next to the name of the image indicate what type of image is open. Some
examples of common types are shown here:

JRed TRITC10HH 9 o chromoseq @ 2315 HGF LAMP488 4 O

f;::ff?"”ﬂg*’ \ 3D view \{ Multi-channel view

Viewing Tooltips

Tooltips show the basic image information:
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Paper.seq

Path: C:\Program
Files\Media Cybernetics\MAG
Capture-Pro\Images\Paperseq
Size: 320 x 240
Type: Manaochrome (8bpp)
Frames: 10
Calibrations:

Spatial: 10X

o To view an image tooltip, move your mouse cursor over the image thumbnail
in the image strip.

The zoom and pan controls allow you to resize the image or a portion of the image.

When the active image is zoomed and doesn’t fit in the viewer, the viewing area is shown
on the image strip thumbnail as a semitransparent orange overlay.

o Click and drag the center of the viewing area on the thumbnail to control pan
and scroll of the image.

PROBE.TIF

Path: C:\Program Files\Madia
Cybernetics\MAG
Capture-Pro\Images\PROBETF
Size: 640 x 480

Type: RGB (24bpp)

Tools and Layouts

The View tab contains specialized tools and graphs to display information about the act-
ive image or image set. Some of these tools allow you to see different aspects of the active
image also.

File | Capture Adjust Process Select Count/Size Measure Share Wiew
] f = = ol A&

P O @@= By & 08

Image | File Browser Browser| MDI  AlignViews Full | CloseAll Close &l Took Show

Strip - - - Screen | Views Tools - -
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The Image-Pro Application Window

Using the Multiple Document Interface (MDI)

The Switch to MDI button will toggle the workspace windows to MDI windows or back
to tabbed windows. This feature allows you to view more than one image at a time, and
move the images and panels to different locations in the application.

This feature is located in the Workspace group on the View tab’s ribbon:

C @0 = B [ @[

Image | File Browser Browser| MDI  AlignWiews  Full | Close Al Close Al Toolk
Strip - - - Screen | Views Toaolk -

Normally, when the workspace windows are set to Docking, the image appears like this:

'K

When you switch to the MDI view, several images can be viewed at once, as shown here.
This example shows image windows tiled horizontally.
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The pull-down MDI menu allows you to select a window display:

Switchto Docking
4| Cascade

Tile WVertically

1| Tile Horizantally

This example shows image windows in the Cascade layout:
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The Image-Pro Application Window

Image-Pro Dimensions 64-bit - Red_TRITC_10.tif

BE - oG %X . ¢
Home View Animate 3D Measure Colocalization Share Automatz Apps Custom  Help ~

= B =E 2 = [T ® L
g lelkiEdsy 2D e@ad

Show Marker Zoom Pan Lozl lock

Image | Dockig AlignViews Ful CloseAl Took 3D Image Galley Slicer Clone Close Al
Stip | . . Screen Took . . Views - . Zoom .
Workspace Views Data Overlay Zoom
Image Strip e [y o ox W
[E=] - B x
- B x

|= Red_TRITC_10.4if

Align Views lets you organize your images in rows and columns, as shown here:

x4

The Tools in the Workspace group allows you to load and save custom tool sets and lay-

outs for your specific situation.




Chapter 2

Close All Close Al Took

Views ool -

Close All Views closes all the images and windows in the workspace.

Close All Tools closes all open dialogs and panels.

Tools redocks or resets any tools/ Click the drop-down arrow to see these features

Q Redaock All Toalks

G;I Reset Tools Layout

@ Load Layout 3

H Save Layout

Redock All Tools: Resets any open moveable panels that are undocked to their default
docked position.

Reset Tools Layout: Resets the application to its factory default tools layout.

Load Layout: This tool allows you to load a previously-saved tools layout. When you
click on this tool, the following dialog is displayed:
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The Image-Pro Application Window

\y‘ Load Layout
Recent

Last Used

Custom

Analysis [offline) Capture Share Colocalization Default

Default

Mo Tools Analysis [offline) Capture Share Colocalization

Set as Startup Layout

This dialog shows all available tool layouts to be loaded. The Recent area shows a list of
the last loaded layouts. The Custom area shows a list of the custom layouts currently
stored in the Configuration Files folder. The Default area shows a list of the available pre-
defined layouts from installation directory |\Resources folder.

SaveLayout: Click this tool to save the current layout of tools to a file that can be loaded
at a later time to restore the layouts to its current configuration. When you click this
option, you are prompted to give the layouts configuration file a name. Type a name for
the layout configuration file, then click Save. You can use the Load Layout tool (described
above) to restore the tools layout to its current configuration at a later time.
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The Image Context Menu

Clicking the right mouse button on an image displays the following context menu:

[120% -

e The Zoom Scale Bar allows you to adjust the size of the image by moving the
slider to the right or left.

I 120% -

e The Undo and Redo buttons let you undo recent actions and reverse the effects of
the Undo.

o The Copy button A will copy the part of the image under the ROI to the Win-
dows Clipboard.

ks

o The Histogram button opens the image histogram.
o The Image Information button w displays information about the image in a
table below the image.

« Local Zoom =3 opens or closes the Local Zoom feature.

o The Red, Green,Blue, and White tint buttons b e apply the appro-
priate color to the image.

e The Remove Tint and Remove Tint All buttons - remove tints from the active
image or all open images.

o The Toggle Nudge polygon/polyline © editing mode button is enabled when the
selection tool is running. Nudge editing mode becomes active only when a polygon
or polyline is the selected object being edited. Pressing the <N> key has the same
effect.

53



The Image Context Menu

o The Toggle Extended Vertex polygon/polyline & editing mode button is enabled
when the selection tool is running. Extended Vertex editing mode becomes active only
when a polygon or polyline is the selected object being edited. Pressing the <E> key
has the same effect.

o Clicking the Convert button v converts the selected graphic object(s) into poly form
if possible.

o The Toggle limiting graphic object = button limits creation and editing to image
bounds on the active overlay. By default, graphic object creation and editing is lim-
ited by the bounds of the underlying image on all overlays except for the Annotation
overlay, where limiting is disabled by default.

o The Selection tool & enables selection and editing of displayed graphic objects.

o The Draggingtool  allows you to move the Pan/Scroll position by clicking and
dragging on the image.

o The Zoom tool ™ allows you to zoom in or out on the image with mouse clicks or
by drawing a box around the area to be zoomed. Only one tool may be active at
any time, so starting one of these tools will stop any currently active one.

If your active workspace is an image set, you will see a different context menu.

A Tz [1H -!-.
h E E L-rE«-" '_\
O .F oL

More information about working with image sets appears in Chapter 5.
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Viewing Image Document Information

Click the 0 symbol to see information about your active image. You will see the

DocumentProperties window displayed at the bottom of the Image-Pro workspace, as
shown here:

Document Properties:

Tempiste [smpe___[7] e paten

v x

Tile:

Ovner:

Description

Copyright

Name &? Pollen.seq

Follen

Courtesy of Hugo
Ostermann, Chromaphor
Image zcquired using
Olympus XG0 vith
Visitech QLC100 confocal |

Ourner Courtesy of Hugo Ostern]

Copyright

Description

Image ac
Visitech
microscope

ing Olympus BX60 with
onfocal laser scanning

Modifiec: No

3202000 5:29.08 PM
256256

rames Count:  23/99

|41 Camera, Type:

|41 Dye ! Tint

|41 Lens:

|41 File: Pollen.seq

|1 Spatial Calibration SitGrains (in)

The image and document property information has been greatly expanded in from pre-
vious versions of /mage-Pro. This expanded view allows you to find important inform-
ation more easily. You can also edit the metadata.

The Document Properties feature allows you to view your data in four different lay-
outs:

Simple
Marmal
Expert
Metadata

To compare information for more than one image, click the Lock icon.
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The Welcome Screen

The first thing you see when you start Image-Pro is the Welcome screen. T The updated
and improved Welcome screen introduces a tabbed interface with 4 different tabs.

The Get Started tab displays a link to the Apps Library on the top part of the page. The
bottom part of the page shows the last three posts from the Image Analysis Forum. Click
any link to access the image analysis discussions and knowledge base.

e to Image-Pro Premier

Get Started Training Resources Latest News Forums )

A COMPREHENSIVE IMAGE CAPTURE
AND ANALYSIS SOLUTION

Learn More Now

The information on the left side of the screen is always available. From here, you can open
an image, sequence, or set. The list of recentimages displays a list of files that were
recently opened.

Check for Updates: Click this button to see if any upgrades are available from
Media Cybernetics.

Show page at startup: Check this box to see the Welcome screen each time that you start
Image-Pro.

The Training Resources tab displays a copy of the contents of the video tutorials page
on the website.
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Forums &

Get Started Training Rescurces L

ars Gk -5 (s bl [ eve Wbivars oS Teaking Clrees

New in Virsion 9.

© Image-Pes Pramier 3.1 Laureh Webinar
e 1

Wit rf-‘

s tr of image asalis ralestisnys.

T Mo 04 Prerrier Wieksace Dverview
4 e iz P Fremier 5.3 s Hg ey image anabysi acd bmage

iaw Tunceinl

Courk Chjects
4 Courk chjects ar marsre sraxs sang Framer's threabald Sazed segmerkation 12 repert the nemer of ebiects, uce, shape, dhtnbtion, ad daaufeation

Smart Segmaentation

| bt ¥ e o st ty, mermitciogy, el and
buckgrourd b fizd objacts astnmaticaly.
‘i Tutsrin
Aertarrn pane 1Wchil aabsis, anakze within spac e regions and mare.
Learming Uasshicatian
Chgfy abjects by color, size or cther pacsmeters. &djest ang frare vour garameters idenlfor segmenting 2 .

The tutorials are in MP4 format. A media player is required to view these files.

The Latest News tab displays the latest news from Media Cybermetics.

Get Started Training RESOUNCEs Latest News Forums &
-
MurIn IS AMend cur et LIVE training intro bo ge-FTO fromier May 87, 208 Delien, U
Milnaos  Rew erlace 9.1 spponig ,
esbis 2038 suppaning D73 a0
fsba, g0t N Captare teluze 70 sappert g Aeseus 10 Messon boaeds il essed
a2 ame tew :
Qe ams Bra Prerier 4
o6 03¢ e o s ghe 8 o Baze bozas F =
Bz 2004 HnWelzinar: Colth Ay itk g image-Fra Framier - Ragtar Hol
SEINIGIE  Mewielca 1964 Cachirs uppart ng Lakca O
OREAI0E  Iatracustion b image-Fra Pramiar Lve Tralsing - Aepibar Mo
s s L urparts TnRITY
T 2 Framiar 5.1 Safters Fatch |

A red notification displays the number of new articles and disappears when the tab is
clicked.

The Forums tab displays the most recent discussions from the Media Cybernetics Image
Analysis Forum.
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Get Started Training Resources Latest News Forums

e Analysn Fos Recent Discussiors

pdate i RAD OO rat AE hew
Avewt dcommen Momreoeby VG 51TIEAM  IrapePra Prersier Sees Dhaunian

uiewr  Joommemr W recentbymhachelr  Sememher(S  Irmape-fra Prersier Genari Dhaumisrs

= Prormiar futeruricn Pecros, Aps, Aezorts)

Muiear  lcommen  Mommemby Vs Sepemherd oraation wih ezt

Entrarting detais of fiand bl Mew
Tew  Jeommenm Meme ] Appa, Razorz)
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The Image-Pro Ribbon

The Image-Pro Ribbon contains commands that affect or change the content in the main
workspace. The overwhelming majority of the commands in the Ribbon are buttons which
either perform some command directly or open a dialog panel for setting options and per-
forming related actions. The ribbon displays commands organized into tabs and groups.

The ribbon displaying the Capture tab is shown below:

Capture | Adjust  Process  Select  CountySize  Measure  Share View [ilimage  Automate  Apps

Configure | Live Capture Recor Owrlay Image | Run
- Compare

G 0002 wih BFT Do e edw MYLE @ BB
& Camera Control

Start | leng [ trone) | Create Optios  Image  Line Saturation Analysis Publication Movie

Histogram  Profile

Acquisition Cameras Compare LveEDF  LiveTiling | HDR Optical Characteristics Calibration Intensity Quick save

The different ribbons will be examined in more detail later in this chapter.

Note that if you have not licensed capture, or are running Image-Pro with 3D Module,

some of the tabs and their associated ribbons will be different from this illustration.
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Different Types of Content

Different Types of Content

Image-Pro is able to open and save a wide variety of files and formats, as shown in the
snapshot here:

All Readable Files g " » , ™ *tif, *.tiff, ".btf, *wmv, *.m

if, *Aiff, *btf, *.wmv, *.mcs, eb, *.avz, *.

All Image Files (*.png, *ipg , *.ceq, i, " .
.nd2, *.ndpi, *.ndpr, “.ndpis, *.vms, *vmu, ".scn, %.seq, stk

AllTmage Set Files (*.mcs, *.ips, =
Aperio Virtual Slide (*.svs)

AutoQuant Legacy Sets (*.deb, *.ava)
Bitmap or Micro-Manager (*.txt)
Deltavision (*.dv)

FITS (*fits, *fit, *.fts)

Gatan Digital Micrograph (*.dm3, *.dm4)
Hamarmatsu NanoZoomer Image (*.ndpi, *.ndpr, *.ndpis, "vms, "vmu)
Image Cytometry Standard (*.ics)
Image-Pro Plus Sets (“.ips)

Irage-Pro raw (*.ipraw)

IPEG Image ("Jpg, " Jpe, jpeg)
JPEG2000 (*jp2, *.jpf)

Leica LEI (*.lei)

Leica LIF (*lif)

Leica SCN (*.scn)

Media Cybernetics Experiment (*.mce)
Media Cybernetics Sets (*.mcs)

Meta ND (".nd)

Meta STK (*.stk)

Movie Sequence (".seq)

MPEG 4 Files (*.mp4, *.mov, *.mdv)
Nikon Elements ND2 (*.nd2)

Objective Imaging Warkspace (*.sws)
Olympus FlucView 1000 (*.cib, ".cif)
PerkinElmer (*tim)

Portable Network Graphic (PNG) (*.png)
TIFF (*.4if, *.4iff, * btf)

In addition to different image file formats, /Image-Pro can open different types of image
sets and Media Cybernetics experiment files.

Images, or single frames, come in many different formats and types. Image-Pro can open
and read many different formats. A list of available image formats appears in Appendix A.

Image sets are collections of images containing more than one variable dimension. A time
lapse movie is a simple example of the type of image sets that

Image-Pro is designed to handle. A more complex set may contain time lapse movies at
several different positions on the slide, with a Z-series at each time and spatial position. It
is possible to create image sets that have multiple channels, stage positions (user defined
or arrayed), Z slices, images per stage position (tiles), and time points. In an image set, we
still have multiple frames, but we know why — there are multiple channels, or the stage
moved, or the focus changed, etc.

Experiments are image files that contain different types of content stored in one, often very
large, file.
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The File Menu

The File button is located in the upper-left comer of the application window. The File but-
ton menu contains commands that operate on the document as a whole, such as Print and
Save, as well as other basic functions.

List of commands

[ _sie|
|;] New Documents
1. Tumor.tif X
@O CA\Users\Public\Documents\Demo Images\Color\Tumor.tif
QOpen v
2. OTOLITH.TIF
|;é§e'.ne , |C\Users\Public\Documents\Demo Images\Line Profile\OTOLITH.TIF

& | Reload

Recentdocuments

9 Options 3 Exit

Clicking the File button displays functions that are always available:
o New
« Open
e Save
e Save As
o Reload
o Print
e Close

Some of the items in this list have small menu arrows next to them. Hover your mouse
over the arrow to make the menu appear, as shown here:
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Open image files

Open Images

@ COpen one or several image

files.

Open Images as a Sequence
@Build a sequence by

combining several image

files.

Open Set from Files
@Build animage set by

combining several image

files or sequences.

Open Demo Images
L Open image files from the
demo folder.

The Recent Documents panel lists the files that you opened recently:

Recent Documents

L Compositeti .

2. 50491 1k1-92580.811

Click the name of the file to open it. You can use the push-pin icon to “pin” recently-
opened files to keep them in the list. The drop-down arrow
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Opening an Image

To open a saved image:
1. Click the File button.

The pull-down application menu appears.

File

Recent Documents
w Mew
1. Tumor.tif
@gpen . ChUsers\PublicyDocumentsiDemo Images\Color,Tumor.tif
2. OTOLITH.TIF
@ia-.re , | €\Users\Public\Documents\Demo Images\Line Profile\OTOLITH.TIF

€9 Options £ Exit

2. Choose Open. Click to go directly to the Open Images dialog, or hover your mouse

over the menu arrow to see the menu of choices.

63



Opening an Image

E Recent D
Mew
1, FPRINT2.TIF
@Qpen ,|Open image files 1.1 64-bit (Shared)\Demo Images\Filter\Sharpening\FPRINT2.TIF
Open Images
LJEEVE N @Dpen one or several image 1.1 64-bit (Shared)\Demo Images\Filter\Sharpening\BANKVID.TIF
files,
@Save A Open Images as a Sequence 1.1 64-hit (Shared)\Demo Images\Filter\Rice.tif
@Build a sequence by
Igﬁeload combining several image
files,
Q print ' Open Set from Files
@ Build an image set by
@QDSE combining several image
files or sequences, N
€@ Options | Exit
Open Set from Folder

@ Build an image set by
combining several folders of
image files.

Open Demo Images

@ Open image files from the

demo folder.

Select the location and type of image file that you want to open.

Select the image file that you want to open using the standard file open dialog as illus-
trated below.

. « Image-Pro Premier 64-bit (Shared) » DemoImages » Countand Size » Search Count and Size

|| Grganize »  Newfolder = 0 @
© Image-Pro Premier I ~ ™~
7 Favorites
M Desktop [a)
% Dovnloads Classes Shapes Sorted List ALLOVSTLTIF

‘£l Recent Places

Ak

M Desktop - L
4 Libraries » 3 »
-
@ Documents K ] ~ ’
J’ Music BLOBBS.TIF CARBLACK.TIF CERAMICZ.TIF
[E] Pictures = 1;_
- . -
Open As Sequence
File name: | + | All Readable Files (*.png, *jpg, =
L =
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To open more than one image, hold down the <Ctr/> key and use your cursor to
select the images you want to open.

5. Click the Open button.

The selected image is opened in the Image-Pro workspace.

Opening an Image Sequence

Image sequences are like small movies. Image-Pro allows you to open, edit, and play image
sequence files (*.seq).

To open an image sequence:
1. Click the File button.

The pull-down application menu appears.

Ne Recent Documents
EW
1. Tumor.tif
@ Ch\Users\Public\Documents\Demo [mages\Color,Tumor.tif
Cpen v
2. OTOLITH.TIF
& o Save , [ChUsers\Public\Documents\Demo ImagesiLing Profile\OTOLITH.TIF

@Sav& As
= ] Reload

i Options  EJ Exit

2. Choose Open. Click to go directly to the Open Images dialog, or hover your mouse
over the menu arrow to see the menu of choices.
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Opening an Image Sequence

E Recent D nis
New
1, FPRINT2.TIF
‘@Qpen ,|Open image files 1.1 64-hit (Shared)\Demo Images\Filter\Sharpening\FPRINT2.TIF
Open Images
I__l_a,__,E , @Open one or severalimage |1 64-bit (Shared)\Demo Images\Fier\Sharpening\ BANKVIDTIF
files, .
EESEVE As Open Images as a Sequence t.1 64-bit (Shared)\Demo Images\Filter\Rice.tif
@Build a sequence by
Igﬁeload combining several image
_ files,
ﬁ Erint ' Open Set from Files
@ Build an image set by
QDSE combining several image
files or sequences. §
€@ Options | Exit

Open Set from Folder

@ Build an image set by
combining several folders of
image files.

Open Demo Images

Open image files from the
demo folder.

Select Open Images as a Sequence. Sequences have the extension *.seq.

Select the image sequence that you want to open using the standard file open dialog
as shown here.

Organize » New folder = 0 @
"%l Recent Places  + .
Do_cuments Mbrary Arrange by:  Folder ¥
3D Viewer
7 Libraries "
G g, = Name Date modified Type Size
o) Music — @ chromoseq 10/26/200112:08 ...  Media Cybernetic... 622 KB
] Pictures | © HearT.SEQ 8/21/1998 11:15 AM _ Media Cybernetic... 3241 K8
8 videos © metalseq 9/30/2004 7:40 AM  Media Cybernetic... 312KB
e Pollen.ceq 4/7/2014 3:53 PM Media Cybernetic... 4369 KB
18 Computer
£ o05(c)
= STOREN GO (F)|E
5 apps (\\mcdcl)
@ Dept_Data (\Wmc|
59 publics (\mecdc(
¢j Network
[C] Open Best Fit [#] Open As Sequence

Click the Open button.

The image sequence is opened in the Image-Pro workspace.
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- © llneaRTsEQo0) ©

32 64 9 128 160 192 224 255

This example shows one frame of the heart.seq.

Opening an Image Set

An image set is a collection of images taken together to form a time lapse sequence, area
scan, or a Z-stack, or any combination of these. Image sets are often complex groupings
that include more than one dimension, such as both time and Z/focus dimensions, as well
as channel specificity and more. This would mean that a single image member file of a
given image set could, for example, represent a single channel at a single distance/focus
and a single moment in time. The collection of images would therefore need to be organ-
ized and reconstituted to be viewable and analyzable in any meaningful way. is designed
to work with the metadata and naming conventions found in many sets created by com-
monly used image acquisition tools and to organize the files according to the their sig-
nificant dimensions (or let you organize them) so that they can be saved into a single
image set file (with the extension *.mcs).

Note that there are five possible dimensions that can be used in the organization of files in
a set:

e Channel: Index number for the color channel.

« Slice: Index number for the relative position in the Z stack or series of focal adjust-
ments.
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Opening an Image Set

« Site: Index number for the site. Used for organizing image data per area of interest
in a sample, for example.

o Time: Index number for the relative position in a time lapse sequence.

e XY Scan: Index number for the relative position in an XY scan (a series of images
that are taken across the surface of a sample).

Image-Pro and Image-Pro with 3D Module feature the SetBuilder. You can use this fea-
ture to create an image set from a collection of individual image files. Follow the instruc-

tions below:

1. Click the File button.
2. Choose Open Set from Files.

Recent D niis

1. FPRINT2.TIF

J
|

Open image files

3

1.1 64-bit (Shared)\Demo Images\Filter\Sharpening\FPRINT2.TIF

Save

¢
"

MNew
Open
Save As

ﬁ Print

Igﬁeload

Open Images

v @ Open one or several image
files.

Open Images as a Sequence

@Build a sequence by
combining several image
files,

3

Open Set from Files

@ Build an image set by
QDSE combining several image

files or sequences,

Open Set from Folder

Build an image set by
combining several folders of
image files.

Open Demo Images

L Open image files from the
demo folder.

i1 64-bit (Shared)\Demo Images\Filter\Sharpening\BANKVID.TIF

#.1 64-bit (Shared)\Demo Images\Filter\Rice.tif

£ Options B Exit

You will see the following dialog:
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@ Open Set from Files = | B |t
Select source folder: Select a file from the image set Set dimensions:
El- | Media Cy “ | File Name o ¥ = |+ | Dimension Length

[~ |, 3dSuface Inspector b JIMTIME_TO00Z_.. 1 1 1 B e 10

-l ADMIN JIMTIME_T0002_. 1 12 Charnel 2

iy Aeson —  JMTIME_TO002_.. 1 13 z 55

g . a’g";“ JMTIME_T000Z . 1 1 s

o MZP::ELI-I:BID JMTIME_TO002_... 1 TET e

[ | AutoProDocs JIMTIME_TOOO2_.. 1 ! & Set channels:

B Captire B IMTIME T0002 1 17

| Capture SDK 9 5| JIMTIME_TOO02_.. 1 18 # | ChannelNa.. | Color | Dye

E- )y Capture-Fro JIMTIME_TDO02_... 1 19 1 Chammell [ o)

.| CoolSnap JIMTIME_TD00Z_.. 1 110 2 Chamnel2 [ [

M Gel-Pro i JIMTIME_TO00Z_... 1 1 1 H

B HAIL _|# JIMTIME_TO00Z_... 1 1 12

[ | Help JIMTIME_TOOOZ_... 1 1 13

M- [ HIL JIMTIME_TOOOZ_... 1 1 14 -

- M

[] ‘In\;:ts:rlsleaing Note Set dimensionality detection:

M- |, IPEG3 Automatically detect file sequence -

2] IPInsight Select sequence pattern:

-

E :Egsz JMTIME_T Time  ~ _ Chamnel = nm_Z Z

[~ |, IPPremier Z spacing

- | Jim Time Lapse - -

Bl b Leica e Check toadd the active selection as a partial set 1.000 5 |um

- !\‘!ac.lcap Flare = St name:
4| ([} | 3 4 [ | v | JIMTIME_TOODOZ

Reset Open Set Cancel

3. Select the folder containing your image source files.

Use the Select Source Folder browser in the far-left panel to navigate to the folder

where your image files are located. Your set files should be in numerical order if pos-
sible.

4. Select the method for determining the set. There are three modes of operation avail-
able:

o Automatically detect file sequence. Select this option if the files in the sequence
have matching internal dimensions and naming conventions that make their loc-
ations along each dimension distinctly identifiable. In such a case, Image-Pro can
reconstitute the entire set instantly and automatically. If you select this option,
you should:

a) Select a single file that is a member of the set you are trying to buld. analyzes
its name to tries to discern dimension information in the name. If any dimension
information is detected, it prompts you to confirm the meaning the data in the
name structure, as follows:

Image_T Time * S0 _Z Z * _CD1iif
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Opening an Image Set

b) Review the assigned dimensions. From the list boxes provided, select the cor-
rect dimension information if guessed wrongly.

¢) For sequences that include numeric and non-numeric dimension information
(such as when a channel name is included in the file name), use “Check to add the
active selection as a partial set” to “lock in” the detected sequence to part of a lar-
ger set.

o Split sequence into dimensions. Select this option if the files in the sequence have
naming conventions that mix location information for multiple dimensions into a
single sequence. For example: a 50-slice, 2-channel set that includes files named
“Image001.tif” through “Image100.tif’In such a case, can automatically collect the
relevant files into a table, and perhaps organize them according to one dimension,
but it depends on you to specify the specify the allocation of the specified
sequence into the relevant dimensions. If you select this option, you should:

a) Select a single file that is a member of the set you are trying to buld. analyzes
its name to tries to locate sequence information in the name. If any dimension
information is detected, it prompts you to confirm the meaning of the data in the
name structure, as follows:

Detected file seguence:
Mew_L1_B1_GR1_R1_Cropped_8bpp # tif

Specify dimensions and extents:

Time ~ Mone -

BEEEE

b) Adjust the dimension allocation as appropriate using the list boxes provided.
Note that additional dimension drop-downs appear as needed.

e Manually add files to a dimension. When you select this option, you are promp-
ted to select a dimension and position within that dimensions to which you want
to add files, and then select the files to be added: Follow the steps below to manu-
ally organize your files:

a) In pull-down list box below the Add selected files to... button, select the
dimension you want to define.

b) In the spin box to its right of the selected dimension, specify the position in
the selected dimension to which you want to add files.
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c) In the file list, select all files belonging to the specified position of the selec-
ted dimension.

d) Click the Add selected files to... button.

e) Repeat steps a) through d) until all relevant dimensions and positions are
defined.

Choosing a new operation mode will change the controls available in the control
panel at the bottom of the center region of the Set Builder dialog.

Select a folder to add images to the File Table in the center panel. The file table in the
center will list the supported image files that are present in that folder, whether or not
they belong to a set.

The Location columns of the file table display the location index fields that have been
assigned to that file. If the file has not been assigned to any location within the set,
this column will be blank. Once the file has assigned to a location in the set, the Loca-
tion column will be replaced with columns for each dimension that is currently active
in the set.

File Mame W

ll§

o

Each dimension is represented by an icon: Color Composite Channel, Location in the
Z —stack, and Time position. Each column header has a tool tip to indicate the dimen-
sion that the icon represents.

The dimensions of each set appear in a table on the right hand side of the dialog.
When you've selected a folder, the file table in the center will list the supported image
files that are present in that folder, whether or not they belong to a set are in the panel
on the right. This table indicates the extents of the set as currently constructed. In the
cases of incomplete (jagged) sets, the extents in this table will represent the longest
added set thus far:

Set dimensions:

Dimension Length
Channel 2
Time 2
Z 3
Site: &

. Add channel information for the set.

The channels table displays one row per channel. You can set the channel name, tint,
or set them both by assigning a dye to the channel, as shown in the illustration below:
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Opening an Image Set

Set channels:
H Channel Ma... | Color Ciye
1 DAPI | —

The channel name can be edited in-place. Use the Color drop-down arrow to see the
standard color picker. Click the “...” button in the Dye column to select a dye from
the favorites list, or from all available dyes:

@ Select channel dye |£‘E|éj

Select a dye toapply to channel {0}
|! BFP [Blue Fluorescent Protein] |z||

[0 Show all dyes | = 4 apnlv|

o When Show all dyes is checked, all the dyes in the Dye Library will be included in
the list. If this option is not checked, you will see only the dyes in the Favorites
list. If the current channel name matches a dye in the list, that dye will be selected
in the drop-down list.

o Click Apply to set both the Channel Name and the Color for the selected dye. In
addition, the dye will be associated with the channel and will later be associated
with the image set channel when the set is imported.

. Set the Z-spacing.

The Z- spacing panel on the dialog allows you to set the spacing between Z planes if
the selected set has Z stacks:

Z spacing:

[ 1o00R] [bm  [-]

The selected spacing will be applied to both the set’s metadata and to the frames of
the images

. Open the set.

The Open Set button will be disabled until you have selected at least one file to
define the set.

Here is an example of an image set open in the workspace:

72



Chapter 2

Wecome @ | Easet MutiDim* € S
[ Color Composite View
Display (B:50.C50, G:1)
= W= e
= [lloe -
= Mo -
Opions |
Background: Nore o
Biinking Rate
C: 1 I Blue
RE I} [ I I 14:56:41.607
z I I I I I I I I I I I I I I 1 i 0419
S: I} I I Site 1
000000 = [Vi@-[7

The slider controls and other features of an image set are discussed in Chapter 5, Work-

ing with Images.
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Saving an Image

When you hover over the Save command in the application button drop-down menu,
Image-Pro displays two options:

e Save
o Save All.
| _site.|
| Recent Docurnents

Mew
1. Tumor.tif
ChUsers\PublicDocumentsiDemo Images\Color\Tumar.tif

Open ’
2. OTOLITH.TIF

& o) Save , | ChUsers\Public\Documents\Demo ImagesiLine Profile\CTOLITH.TIF

i Options  EJ Exit

Save

Use the Save command to immediately store the contents of the current window to its file
(the file listed on the window's title bar) while leaving the image active in its window. If
the image is in an untitled window, Image-Pro will display the Save File As dialog box.

The Save command can be used to save your most recent changes to disk. It is often per-
formed as a precautionary measure during lengthy or involved processes to reduce the
amount of reprocessing that might be required in the event of a system failure or oper-
ational error. When you close an image and choose not to save its changes, Image-Pro dis-
cards all changes made since the last Save operation.
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Save All

Use the Save All command to immediately store the contents of all images currently open
in the Image-Pro workspace.

To save an image, follow the steps below:

1. Click the File button. The pull-down application menu appears.

e Recent Documents
Mew
1. Tumor.tif
@ ChUsers\PublicyDocumentsiDemo Images\Color,Tumor.tif
Qpen '
2. OTOLITH.TIF

, | CAUsers\Public\Documents\Demo Images\Line Profile\OTOLITH.TIF

i Options  EJ Exit

2. Choose Save. You have a choice of saving only the active document (image) or saving
all modified documents or images. Your image is saved automatically.

Using Quick Save

In addition to using the Save fo File feature of the image settings,
Image-Pro offers you a quick and easy method of saving your images. Note that Quick
Save does not work with image sets.

1. Go to the Quick Save group on the Capture tab.
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Analysis Publication Movie

RIgEn

Quick Save ‘

2. Choose Quick Save for Analysis or Quick Save for Publication.

If you are saving a sequence of images, choose Save as Movie.

When you select Analysis, you will see the following drop-down menu:

_'ﬁ Analysis

%4 Open Saved Images..
@ Options..

Quick Save for Analysis stores your images in *.TIF format so that they can be
retrieved for analysis at another time.

Open Saved Images goes to the Open dialog and lets you select a previously stored
image.

Options takes you to the File Options page where you can change your pref-
erences.

When you select Publication, you will see the following drop-down menu:

& &eE

Publication
Auto Open
Open Saved Images...

Options..

Publication stores your image in a * .JPG format that can be easily incorporated
into a report or spreadsheet. It also burns-in any annotations, ROIs, or measurements
and resizes your image.

Auto Open will automatically open your saved image in the workspace.

Open Saved Images goes to the Open dialog and lets you select a previously stored
image.
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o Options takes you to the File Options page where you can change your pref-

erences.

Save As

Use the Save As command to store the contents of the current window, the current
ROI, or the active part of a sequence, to a file that you specify, in the format that you
specify. The Save 4s command serves several important uses beyond simply storing an

image to a new file name. It is also used to:

o Convert a single image from one format to another. For example, if you needed a
TIFF file converted to PNG format, you would simply open the TIFF image, and

then use Save 4s with the PNG format option to save it to a new file.

o Save an image with different compression or quality options from those it was ori-
ginally created with. For example, if your original TIFF file was uncompressed, you
can use Save As with the LZW compression option to store it in compressed form.

« Save an image to another disk or folder.

Note: Files containing multiple frames, or sequences, are supported only in the TIF,

SEQ, IPW, and AVI formats. All other formats will save only the active frame.

The Save As dialog is shown here:

File name: FLUORL tif

@ save hs
@\/,v\ v Libraries » Documents » Image-Pro Premier Demo Images T4 [ Sear
Organize New folder g= -
S fecemtPleces* Documents library Arrange by:  Folder ~
Image-Pro Premier Demo Images ’
" Libraries -
5 Documents MName Date modified Type Size =
& Music . 3D Measurements 10/5/201511:21 AM  File folder
(=) Pictures 3D Viewer 10/5/2015143PM  File folder
E Videos Alignment and EDF 10/5/2015 1:43 PM File folder E
| Background Correction 10/5/20151:43PM  File folder
1% Computer = Calibrate 10/5/201511:21 AM  File folder
& 0s(c) ! Colocalization 10/5/201511:21 AM ~ File folder
- STOREN GO (F) Color 10/5/2015 1:43 PM File folder
¥ apps (mcdc0l) | Countand Size 10/5/20151:43PM  File folder
# Dept_Data (\ime Demo Images 3/30/201511:42 AM  File folder
¥ publics (meda Fast Fourier Transform 10/5/2015 1:43 PM File folder
i | Filter 10/5/20151:43PM  File folder

Save as type: | TIFF Image (“f, “iff, *5tf)

# Hide Folders

Compression

Nene -
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Save As

Save in: Find the folder into which you want to save the file. You may create a new
folder using the New Folder button.

File name: Enter the name of the file you want the image saved to. To specify the
file's location, you can either enter its entire path (disk and folder), or specify its loc-
ation using the Save in list box.

Save as type: In this list box, select the format in which you want the image saved.

Compression: In this list box, select the form of compression you would like the file
stored in. The available compression methods will vary from one file format to
another. For example, LZW (Lempel-Zif encoding) compression is an option with TIFF
files, but it is not available in JPG. Moreover, some formats have no compression
options (None is the only choice).

Note: If you plan to use the image with another program, be sure it is compatible
with the selected compression method. Not all programs support compressed and
uncompressed format variants.
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Reload

Use the Reload command to fill the active window with a new copy of the file it is linked
to (the file listed on the window's title bar).

You might want to use this command if, after considerable editing, you wanted to restart
with an untouched copy of the image. Reload is also very useful in automated procedures
where a routine needs an image free from any effects of a preceding routine.

Note: /mage-Pro loads the active window from the current copy of the file associated
with it. If you have made changes to the stored file (whether from this window or another)
after the image was opened, the changes will be reflected in the reloaded image.

Performing a Reload on an untitled image window has no effect.

Performing a Reload has no effect on the Lookup Table. If you have modified the Bright-
ness, Contrast, Gamma settings, they will remain as you set them. If you want to return the
LUT to the original settings, use the Reset button on the BCG tool bar.
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Printing an Image

Use the Print command to print one or more copies of the current image, or the current
ROI, to the selected output device. When you hover over the Print command in the File

menu, you are shown the following print options:

Print the active document

Print
Print the active document.

Quick Print

Print the active document to the
default printer.

Print Preview

— Preview the active document.

Quick Print: Click on this option to print the report to the default printer using the current
printer settings.

Print: Click this option to display the Print dialog box prior to sending the report to the

printer:

— Printer

Name:

Status:
Type:
Where:
Comment:

HP Laserlet Professional P 1102w A Properties... |

Ready
HP Laserlet Professional P 1102w
useooz

[ Fiirt ta il

r— Print range
Lol
" Pages

frar: I b I

€ Selection

Copies

Number of copies: |1 3:
jﬂ l’z j’ﬂ I™ Collate

cova |
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Through the Print dialog box, you can select the printer you want to print to, define any
other print settings, such as number of copies. Click the OK button to send the page to the
printer.

Print Preview: Click this option to display the report in a preview screen prior to printing.
When you select this option, the preview is shown in a new image window with the fol-
lowing ribbon bar options:

ﬁ]-ﬁPrint Preview I
G W

Print Optiors | Close Print
Preview

Print Close

Print: This is the same as clicking Print from the File menu (as described above).

Options: Click this tool to open the Page Setup dialog box:
" Page Setup =)

Size: Letter -1 |
Source | Automatically Select |
Orientation Margins inches)

* Porrait Leh: |1 Right: 1
" Landscape Top 1 Battam: |1

oK I Cancel

Use the controls on this dialog box to specify the desired page layout options. Through
this dialog box, you can specify the paper size, page orientation, and margins for the page
containing the image you want to print. Click OK to apply your selections and return to
the print preview.

Close Print Preview: Click this tool to exit the print preview window without printing.
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Quick Access Toolbar

Quick Access Tool-
bardrop-down
arrows
This toolbar, located just above the ribbon bar tabs, contains controls which are usable

regardless of which tab is active. You may add a copy of any almost ribbon bar button or

menu item to the quick access toolbar. Added buttons will be retained from application
session to application session.

O =- ¢ 2@k v

Clicking the drop-down arrows displays a drop-down menu that allows you to customize
the selections that appear. A copy of the drop-down menu appears here:

Customize Quick Access Toolbar

Switch to MDI
Undao
Redo
Document Properties
Select |
Close All Views
More Commands..
Place Quick Access Toolbar below the Ribbon
Minimize the Ribbon

Use More Commands to add items to the Quick Access Toolbar. You can find information
about adding commands in Chapter 9.

In addition, right-clicking on any of the buttons in a ribbon displays a menu that allows
you to add that button to the quick access toolbar, as shown here:

3

Add to Quick Access Toolbar
Custarize Quick Access Toolbar, .,
Place Quick Access Toolbar belaw the Ribbaon

Minimize the Ribbon

« Note that there may be some functions that cannot be mapped to the Quick Access
Toolbar.
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Optiors

Options Buttons

Image-Pro includes Options buttons throughout the workspace. Click on these gear but-
tons to adjust colors, font sizes, and other feature settings.

Image Strip ;ox

Close or Hide Dialogs for Extra Space

Open up your workspace by hiding open dialog boxes. If you are not using a panel to
close the dialog, or may need it again later, collapse it by clicking thumbtack button on
the top of each dialog. Hover over the dialog to expand and view it temporarily. When the
dialog is expanded, you can click the thumbtack again to “pin” it open for future use.
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The Image-Pro Status Bar

The Image-Pro Status Bar

The Image-Pro status bar provides context-sensitive information about the status of your
activities.

Frame mumber }\ / peteendnne / Pixel value
Frame 1/ 1995-01-26 043846000 | X¥: 163, 3% RGI: 0 42 15 | Pixel (Uncalibeated
\‘ Cnr's-:rr!amrfo"\‘ Calibrafion

« Status area. This is where the progress bar and other indicators will appear.
o Frame number of the image in the workspace.

o Date and time that the image was captured.

o Pixel location of the cursor.

« Pixel value.

o Spatial calibration if known.

The image view icons allow you to view your image or sequence in different present-

ations:
Surface plot aD view Image litmap
Single image view
workspace view
Resource A, BEE am y /‘ Zoom factor
aa ] 3L -
monitor Ol & B ¥ 49%
Gallery Slice/prejection view
vigw

o Resource monitor. Clicking this icon opens the resource monitor to display import-
ant metrics about the management of images, and control over the application's
use of image memory.

« Single image viewer. This icon changes depending upon if the image in the work-
space is displayed as a single image or in a 3D view.

« Surface plot viewer. Click this icon to display the image as a surface plot.

o Gallery viewer. Click this icon to display an image sequence in gallery view.
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Slice viewer. Click this icon to display your image in slicer view.

3D viewer. Click this icon to display a 3D view of the image in the workspace.
This will be different if you are using Image-Pro with 3D Module.

Image bitmap. Click this icon to display an image bitmap of the image in the
workspace.

Zoom factor. Click this icon to adjust the size and scale of the image in the work-
space. You will see the following dialog.

5%

10%:

25%

S0%:

5%

100%0

125%, k
150%:

175%,

Z00%

250%:

Srale ko Best Fit
Srale ko width

Scale ko Height

Scale to best fit automatically adjusts the image display to show the best fit
Scale to width automatically adjusts the image to the width of the workspace

Scale to height automatically adjusts the image to the height of the /mage-Pro
allows you to enable or disable the status bar fields. Right-clicking on the status
bar displays a menu that allows you to select what type of data you want to dis-
play in the status bar.

A zoom slider and a fixed-zoom control list allow you to control the size of the image in
the workspace. The zoom slider is shown here:

i +

When the magnification is known and the option active, the current zoom will be dis-
played as the effective magnification, as shown here:
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The Image-Pro Status Bar

L ——
| 5 Gl o (40 [Retiga-l D0IR]} &l

L3

o)
|
1|

Effective

magnifisgdon

Image-Pro allows you to enable or disable the status bar fields. Right-clicking on the
status bar displays a menu that allows you to select what type of data you want to display
in the status bar.

Image type
Image size
Frame number
Frame time

Cursor position

BB

Pixel value

AOT extents

AOT size

Intensity calibration unit

Spatial calibration unit

Click the cursor next to the name of the field you wish to enable or disable. Enabled fields
are checked. You can also enable or disable fields in the status bar using the options
described earlier in this chapter.
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Tabs and Ribbons

Tabs are used to display different groups of functions. The tabs are arranged in a pro-
gressive left to right order following a common workflow where a person using the applic-
ation acquires an image from a source, adjusts it in some fashion, selects objects in the
image for study, measures properties of those objects, visualizes those objects in multiple
potential contexts, then shares this information with others. If you have licensed a copy
oflmage-Pro with capture, the default tabs are named Capture, Adjust, Process, Select,
Count/Size, Measure, Share, View, Automate, and Apps. The Image tab is only
available when an image is open in the workspace. The Image tab is only available when
an image is open in the workspace. The Extras and Custom tabs are available only when
certain features are enabled. Each tab opens a specific ribbon displaying groups of related
tools.

Image Tools Image-Pro Premier 64-bit - FLUORLTIF

view [Elimage  Automate  Apps  Custom

== Dysu‘ @lﬂ)@ ki@@@

verlay  Image St ens [§ inone) (@ Creste Ootiors | Imoge  Line Saturation Analysis Publication
Compare - - - Histogem Profle  + B -

Acquisition Camerss Compare Live EDF___LieTiling __HDR Optical Characterisi Calibration Intensity Quick Save.

If capture is not available with your application, the Capture tab is replaced by the Home
tab. If you are using Image-Pro with 3D Module (with or without capture) there are addi-
tional tabs: 3D View, 3D Measure, and 3D Animation. More information about the 3D
features appears in Chapter 12.

Some of the Image-Pro tabs are context-sensitive, which means that they are available only
when you are using certain features, like Line Profile, or opening certain types of images,
image sets, or Very Large Images (VLI).

Capture tab

The Capture tab contains groups for selecting dyes and lenses, calibration, and saving
your images.

Capture | Adjust  Process  Select  CounSize  Measure  Share view [limage Automate  Apps

000" w% B¥H Do os e MLE D QB

Configure | Live Capture Record Ouerlay Image | Run Run St | Lens [ mone) @ | Creste Optiors  Image  Line Saturation Analysis Publication Movie
- - - - - - - - istogram  Profile - - - -

Acquisition Cameras Compare LveEDF | LiveTiling | HDR Optical Characteristics Calibration Intensity Quick Save

Note that this tab does not appear if you are using the non-acquisition versions of
Image-Pro or Image-Pro with 3D Module. In this case, you will see the Home tab instead.
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Tabs and Ribbons

P8 e k% -

Home Adjust Process Select Count/Size
3 ]
Dye |z (one) o @ B w3 Sedk
Lens | (none) o i ED 6 - IntCal
QOptical Characteristics Calibration

Measure

Image

Line  Saturation
Histogram Profile -

Intensity

Analysis Publication

Quick Save

Automate

Apps Custom

This tab contains groups for selecting dyes and lenses, calibration, and saving your images.

Adjust Tab

The Adjust tab contains all the functions that allows you to manipulate the image for best
viewing and interpretation. Some functions may require making new or composite images
from other images or changing the pixel values within an image.

0 3- I
Capture | Adjust | Process Select  CountfSize Measure  Share  View Astomate  Apps  Custom
o 53 Mono Sbpp ..-"" A E| [ 5002 BL 1252 (W ancn E;
AR S ) 508 il 2153 o () L
Re's\zze Rofate Ear:vas @ |apply - | Extract ¥ TE meethitr @ = g Aaeneed
Geometry Comert Color Display

Process Tab

The Process tab contains the image processing tools that allow you to change an image

or extract information from it.

P e hx -

Capture  Adjust | Process | Select  Count/Size

i EpasDs &

Merge Subsample Align EDF  Tiling HDR  Image Calc
Files - - - - Compare -
Combine Math

Measure  Share  View [EdImage  Automate
w7 W 5
4Corredt
. ) 2DFilters 3D Grid Forward
€ options ~ - Filtes  Cverlay .
Background Filters Grid FFT

Apps  Custom

Select Tab

The Select tab contains the Clipboard, Annotation, ROI, and Mask features that enable
you to examine and annotate an image or part of an image.

@ =z-»n- ¢H el -
Capture Adjust Process Select Count/Size Measure Share View Automate Custom
cut ’ — g - . — 1
) - - A . - . s
L] = ‘f‘i T L @ S X Al | . B
" Hlcopy o 7]
Features p 4 ) Optiors . MagicWand % Threshold
B Crop Manager & a - 55 . %]
Clipboard Features Regions of Interest Magic Wand Annotate Mask

If you are using Image-Pro with 3D Module, this tab appears as 2D Selection.
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Count/Size Tab

The Count/Size tab contains tools that allow you to view, count, and measure objects in
a two-dimensional image. It also contains the tools to display the resulting data in a vari-
ety of formats. If you are using Image-Pro with 3D Module, this tab appears as 2D Coun-
t/Size.

Qi @i (G : ﬁﬂ o E @ & TpatTable v iﬁ 321
;‘ 5 |jwData Histogram (¥R JO T
@ iy O Types  Edit  Ranges Optiors .
ark | iy, Sma . . . Range & @l Object Window shape & - M- & -
Segmert Count spiit Measuremeris View Select Class Classify Image

Total

In Range

Count Results

Measure Tab

The Measure tab contains features that enable you to measure and analyze features in all
or part of your two-dimensional image. If you are using Image-Pro with 3D Module, this
tab appears as 2D Measure.

IR Image-Pro Premier 3D ALPHA - metalseq (1/21)
Home  Adjst  Process  Select  2DCouny/Size | 20Measure | 3DMeasure 3D Animation  Share Vi Automate  Apps  Custom
& @ ® TloataTabe o, X @ ToataTabe Histogam @ kS
= B a0 \-y- mm O-€ - 4 xo 2 e s B
& L Dt Histogram oOx@ — 3 H Book  [dscate
Types Optiors O-g-4- 5= /v B e 2P0 i Line Colled: Topes — Objects Intensity
. @ . ¥ = &k Objectwindow shape © | E* profie - - @ Ixerph B
Measuremerts Seiect Direct Eige restFit Relathe View Closs Caliper Colocaization Data Collector Trackirg

The Share tab contains features that allow you to share your images and data with others.
You can also create an audit trail of all the recordable events during your image processing
session. The features on the Share tab allow you to create reports and export your files.

- P8 ek x - ImzgeTook
Capture  Adjust  Process  Select  Count/Size  Measure | Share | View [EdImage  Automate  Apps  Custom
3 = @9 @ = ¢ .
s 5 B & . S & 3
-1 = [ A s o B
Snap View PowerPoint Images 1perPage Histogram | Preview  Edit Edit Audit  Image File

Report Report Template Trail Signatue Signature

Export Report Audit Trail

View Tab

The View tab contains specialized tools and graphs to display information about the act-
ive image or image set. Some of these tools allow you to see different aspects of the active
image also.
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Optional Tabs

¢ HEo LK -

Capture Adjust Process Select Count/Size Measure Share View (=0 Image Automate Apps Custom
3 = [ por: [=|
e & = B &I
Image File Browser| Switch to MDD AlignViews Full Screen | Close All Close Al Took Show  Marker
Strip  Browser - - - Made Views Toolk - - -
Workspace Data Overlay
Image Tab

The Image tab is only visible when there is an image or image set open in the workspace.
You can adjust the image display, show it in a gallery, or zoom/pan on a particular portion

of the image.

Capture

3 4 222 5

Image Surface Gallery Slicer

Adjust

¢

3D

Views

Process

XX EEE

Select Count/Size  Measure  Share
e vay
eilier AV
Bitmap Clone  Zoom Pan  Llocal  lock

- Zoom -
Zoom

View |[2dImage

Image Toolks

Optional Tabs

These tabs appear when you enable certain features using the Options described at the end

of this chapter.

Automate Tab

The Automate tab contains the macro scripting features. This tab is visible by default, but
you can turn it off by un-checking Show Automate Tab on the Display options page.

Q

3 - vwehx-;
Capture Adjust Process Select Count/Size Measure Share
3 f ¥y & Record Macro @ @
Project Explorer Projed: New {0 Batch Task Output
- Warkbend | Projed Processing  Manager
Macros Tasks

View

ageToolks

Extras [=g Image Automate Apps Custom

Apps Tab

The Apps tab contains any apps that you have loaded into your copy of Image-Pro. It
contains a link to the App Center, where you can find and download the newest apps. It is
empty until you have created or downloaded some apps.
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Apps
Lt @ [Le
o
App Cpen
Center Project Particles  Fibers
Search Apps
Custom Tab

The Custom tab creates a ribbon for you to store the features that you use most fre-
quently. The first time you open it, the Custom tab’s ribbon will be empty. You can add
any group or tool to it.

¢He L x - ImageTools

Capture Adjust Process Select Count/Size Measure Share View Extras |22 Image Automate Apps Custom

_ Thisisacustomizable ribbontab. Use ribbongroup
context menuto add orremove the group to/from
custom tab or usedrag and drop to add agroup to
the custom tab.

Information

This tab does not appear until you check Show Custom Tab on the Display options page.

Extras Tab

The Extras tab contains advanced features, such as Find Shapes. This tab does not appear
until you check Show Extras Tab on the Display options page

O = - P8 ek xR

Capture Adjust Process Select Count/Size Measure Share View Extras
ﬁLines -
Q. circles =

:&Irregu\ a -

Find Shapes

Context-Sensitive Tabs

These tabs are available when you have opened certain features.

3D View Tab

3D View lets you load, save, and examine your 3D image in a variety of ways:
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Context-Sensitive Tabs

@ &
| Select View

e
This tab is available when you have a 3D image open in the Image-Pro with 3D Module

Input

CEoEsF0s 3we-, FR-CL -
Sub-volume P % @-@ 3

15002 pm @ m T
iterpoton B % O - eage

ackgrourd [ - [l ~Lgnt ¥ -

Composition Geometry Volume ofinterest

1800 2 pm
m O & %
viewstie

¥
z| 400002 w
Decoration

workspace.

3D Measure Tab

in a 3D image:

3D Measure contains the tools and features you will need to make volume measurements

d Animation @ ﬁ =
Select | View

Start-End -
Optiors  Snapshot

FeS 10/

@ @ Playba @ @ TIFEAD

Te-
e ¢F\y—=ramd T @m0 3 Custom = 7}

This tab is available when you have a 3D image open in the Image-Pro with 3D Module

workspace.
3D Animation Tab
3D Animation lets you create animated images and movies from 3D images.
Home Adjust Process Select Count/Size Measure 3D Measure 3D Animation Share View Extras u[mag
K @cm“ar ¢5ee-5aw ¢ $ @0 P q} 0 g s 10/ Advanced Animation ﬂ > dl
b & & (o= 7| Connect start-£nd -
Timedine  d Fy-around &g Custom o6 Omg B 3 22 Q@ Q Q0 7 Symcwith Time Image
Time-line Animation Path Frames Playback Optioms Output
This tab is available when you have a 3D image open in the Image-Pro with 3D Module

workspace.
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Viewing Intensity Measurements

This chapter explains how to:

View an Image Histogram
View a Line Profile
View a Data Table

Use the Saturation Warning
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Image Histogram, Line Profile, and Saturation Warning

If you have a license for the Capture module, the Image Histogram, Line Profile, and Sat-
uration features appear in the Intensity group on the Capture ribbon. If you do not have a
Capture license, this group appears on the Home tab’s ribbon.

ha U L=

Image Line

Histogram Profile Saturation

-

| Intensity |

Image histograms measure, and illustrate in graph form, the distribution of pixel intens-
ities in an image. Histogram data can be created and viewed for data gathering and ana-
lytical purposes or can be manipulated for image enhancement purposes.

Line profile analysis allows you to collect the actual pixel intensities of the pixel values
under the profile line. A profile plot shows the pixel positions of the line along the X-axis,
and, along the Y-axis, indicates the pixel intensity for each position along the line. Either
or both axes may use calibrated units if the image has a spatial calibration (for the X-axis)
or intensity calibration (for the Y-axis). You can display a line profile on any type of
image, whether it’s the live image, a captured image, or an image opened from a file.

Saturation is used to show overexposed and underexposed areas with a given color. It can
be used with the live preview to set proper exposure time and avoid over or under- sat-
urated areas, so that intensity measurements on the image will be correct.
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Viewing an Image Histogram

Viewing an Image Histogram

Image histograms measure, and illustrate in graph form, the distribution of pixel intens-
ities in an image. Histogram data can be created and viewed for data gathering and ana-
lytical purposes or can be manipulated for image enhancement purposes. To create an
Image Histogram:

1. Open the image that you want to measure if it is not already opened.

2. Select Image Histogram from the Intensity group.

ha U L=

Image Line .
‘Histogra‘n Profile Satuia'tlon

Intensity

A histogram window appears in the /mage-Pro workspace:

l @ | % BestFit - #Awuto-Range| @ -

0 255
@

| 0 32 &4 96 128 160 192 224 255

The histogram area is displayed with a gradient tint that ranges from from black to
white for mono images, and from black to the color of the channel for color images.

Histogram & Profile options control the display of an image histogram or line profile.
More information about these options appears in Chapter 2.

The Reset button automatically resets the histogram display.

- .
W EBESTAL ™ post Fit applies the best fit display to the image .
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If you click the drop-down arrow, you will see the available best-fit options:

®gest Fit Low:| L 5] High:| L5

True Range

®fverage by All Channels
Al Channels Separately

By Luminance Channel

Active Frame Only

Auto-Range automatically adjusts the black and white levels on the image. This fea-
ture is available only if the current camera supports Auto-Range.

The Data Collector & - feature lets you accumulate data to display in the data
collector. Click the drop-down arrow to see these options:

all Frames
Clear Calleckor

Clear Measurements

Check the appropriate box to add or clear information for the data collector.

Right-click in the Histogram window to display the drop-down menu:

Ell copy Graph
Export Graph  »

«~  Histogram
Dynamic
LUT

| BW Levels
View »

Options ]

This menu lets you select a variety of options.

You can copy your graph, or export it to Microsoft Word, Excel, or Powerpoint. Other
options let you show or hide the different features of the image histogram.

Note that you can zoom in on a part of the histogram by using your mouse to draw
a region on the histogram graph.

The View sub-menu allows you to display the graph legend and statistics.
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Viewing an Image Histogram

Avis ¥

Axis Y
Axis ¥ Log

Legend
Statistics ,

You can adjust the black and white levels by using the right and left sliders.As you
move the sliders, you will see the changes in the black and white levels reflected in
the image.

The Options sub-menu contains additional controls for displaying the graph.

Ignore ROI

Active frame

Mono interpretation
Spatial Calibration
Range Statistis

Exclude Bins: 1=

Ignore ROI: indicates that the histogram should reflect the entire image
Active Frame: use only active frame for histogram data
Mono interpretation: interpret color images as monochrome images

Spatial Calibration: use spatial calibration to calculate histogram and statistics val-
ues

Range Statistics: calculate statistics based on selected range only (selected range
displayed on the chart as yellow bar — you can move or adjust left and right edges
of the selected range with a mouse),

Exclude Bins: exclude the number of bins to the left or right.

The Statistics option lets you hide or show the following information about the image
histogram:

Mean: the calibrated Mean of all the bin counts (or selected Range)
St. Dev.: the calibrated standard deviation of all the bin counts (or selected Range)

Min: the calibrated minimum of all bin x values (or selected Range) (calibrated
intensity)
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m Max: the calibrated maximum of all the bin x values (or selected Range) (cal-
ibrated intensity)

m Sum: the calibrated Sum of all the bin counts (or selected Range) where calibrated
bin counts (Values) are multiplied by their x value (calibrated intensity), and accu-
mulated

m Area (...): the calibrated area of the pixels with intensity between Black and White
Levels (or selected Range),

m Area (%): the percentage of the pixels with intensity between Black and White
Levels (or selected Range) to the total image area.

Advanced Display

Additional histogram options are available when you select the Advanced button from the
Display group on the Adjust tab:

50 - BL: oF (IAICh E;
'y 5015w 25515 o (@) L
= - - . e Advanced
Y 12 SBestfit ~ O M

Display

The Advanced context ribbon appears, with additional controls over image display and
brightness/contrast adjustment.

& - i cdlme B jih B P B S ey B
O 5002w 2555 o @ L X IY
=S = . ., Histogam Dynamic = LUT  FreeForm | Ignore Active s Close Advaneed
1 T 15 Seestrt v O H 5 > - - ROl Frame Display
Copy Display Histogram Look Up Tables Optiors Log X, ¥ Close

When the Histogram button is activated, the Advanced Display panel opens to show a lar-
ger version of the image histogram appears in the bottom panel of the application work-
space:

[DHistogram R
Cristogram 6
Ohistogram &
—LUTR

— LG
—wuts
----- Black Level
----- White Level

0 32 64 96 128 160 192 224 255

The drop-down menu of the Histogram group lets you control the appearance of the his-
togram display:
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Advanced Display

R [l

Histogram | Dynamic

[ Histogram
~ | Area

Bars

Line

The example above shows an area histogram. The Dynamic button adds a display of the
resulting or effective histogram after all of the current display adjustments (such as Bright-
ness, Contrast, or changes in the Black/White levels) are applied.

The Look-Up Table (LUT) is also displayed on the graph. The LUT determines how pixel
intensities are displayed on your monitor. Changes to Brightness, Contrast, or the freeform
LUT, will change the display of the image, but will not affect the underlying pixel values.
You can turn it on or off using the LUT button in the Look Up Tables group.

K »2

LUT | Free Form

-

Look Up Tables

The LUT is indicated by a diagonal line on the histogram and by additional information in
the right-hand panel:

Advanced Display 2,

0 255
25000 @ 2

55 Histogram R
Histogram G
I Histogram B
[CJoynamic R
[Joynamic G
[CJoynamicB
—LUTR
—LuTG
—LuTB
----- Black Level
----- White Level

20000

15000

10000

5000

32 &4 96 128

S Active Channel: Luminance

Clicking the Freeform button displays additional information on the histogram. Choose a
display option from the drop-down list:
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'j’ Free Form

~ | Line

Poly

nomial

CubicSpline
Exponential
Logistic
Least Squares

Expanential Polynomial

Here is a sample histogram with freeform and line information:

Advanced Display

x

25000

20000

15000

10000

5000

o

[ Histogram R
[ Histogram G
[DHistogram B
= Free Form L
——Free Form R
——Free Form G
——Free Form B

=i

32

Active Channel: Luminance

128

The Options group has the following features:

Ignore ROI creates a histogram using the entire image, even if an ROI is present.

Active Frame creates a histogram using only the active frame in a sequence.

The Log X, Y group uses logarithms to create the graph:

lo
Xﬂ

—

e

Log X, ¥
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Advanced Display

log
X Log X button is used to generate the graph’s horizontal axis using a logarithmic scale.

log
|Y Log Y button is used to generate the graph’s vertical axis using a logarithmic scale.
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Viewing a Line Profile

Line profile analysis allows you to collect the actual pixel intensities of the pixel values
under the profile line. A profile plot shows the pixel positions of the line along the X-axis,
and, along the Y-axis, indicates the pixel intensity for each position along the line. Either
or both axes may use calibrated units if the image has a spatial calibration (for the X-axis)
or intensity calibration (for the Y-axis). You can display a line profile on any type of
image, whether it’s the live image, a captured image, or an image opened from a file.

To view a line profile:

1.

Open the image that you want to measure, if it isn’t open already.

2. Select Line Profile from the Capture tab’s ribbon.

b T

hoi

e - 8
Lire
Profile

You will see the Line Profile ribbon:

BIN-T-O- N 2 ) 20 (g

¢ 2 =] s & - = lock | Manual
¢ w175 b4
X X Bdoo m JLoa | Man

ppppp

There are many different drawing tools in the Line Profile ribbon. They can be used
to draw the sampling lines for the Line Profile..

RIS ESEa-.

N
L

¢ width:| 115 |3tl_l Qg

Took

When you select the Line Profile, /mage-Pro will automatically draw an initial line
profile on your image.
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Line Profile Tools

4. This profile is labeled “Line 1. This is to help you get started with the Line Profile
tools. You can adjust the Initial Profile in the Histogram and Profile panel in the
Application Options. The Line Profile graph appears in a pane below the image:

——Line 01

200 I

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

I - IEETE = 4 b
& 0

As you draw more lines on the image, they will also appear in the profile pane. The
plot scale along the X-axis will be adjusted to display the longest line profile that
you’ve drawn. The currently selected Line Profile will appear on the plot and in the
legend as a thicker trace. Under the line profile plot is an image display of the intens-
ities of the pixels under the line profile at each position along the selected Line Pro-
file. The image display will be as long as the selected profile, which may be shorter
than the longest one that you’ve drawn.

Line Profile Tools

When the active image has one or more line profiles applied to it, the Line Profile context
ribbon is displayed. It contains many useful tools for working with your line profiles.
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X \-LI-O- }‘%,
K AL width| 15 Ig.l_i QO

Tools

There are many different drawing tools in the Line Profile ribbon that can be used
to draw the sampling lines for the Line Profile. The table below describes each
tool:

‘ h‘ Select

The plot scale along the X axis will be adjusted to display the longest
line profile that you’ve drawn. The currently selected Line Profile will
appear on the plot and in the legend as a thicker trace. Under the line
profile plot is an image display of the intensities of the pixels under the
line profile at each position along the selected Line Profile. The image
display will be as long as the selected profile, which may be shorter than
the longest one that you’ve drawnUse this tool to select a line profile fea-
ture or group of features.

\ Line

The Line button will display the currently selected line. This tool
defaults to a simple line, but when you click the drop-down arrow on
the line tool, you will see additional selections. Use the default Line
tool to draw a sampling line on your image. Click on the first point and
drag to the last point of the desired line.

E Polyline

— This tool allows you draw poly-vertices lines and polygons, or freehand
lines and shapes.

To draw freeform lines and shapes

Use this technique to create lines and shapes that have smooth edges.
Hold the left mouse down while you draw with the cursor to create the
desired freeform shape. Double-click to complete the shape.
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Line Profile Tools

Chiak, dmag
around and
Back, relaase
and double-

chick

To draw polyvertices lines and polygons

Use this technique to create lines and shapes that are made up of straight
line segments. Click the left mouse button at each vertex (including the
beginning point) of the polygon. Double-click to complete the polygon.

Dowble-chick Clich ¢

Clich 3

Click I
Click 2

The auto-trace option for ploylines also appears when you click the drop-
down arrow.

Rectangle

Click the left mouse button and hold it down to drag the rectangle to
your desired size. Clicking the drop-down arrow will also display the
Polygon tool.

Polygon

This tool allows you draw polygons, or freehand shapes. Click the left
mouse button at each vertex (including the beginning point) of the
polygon. Double-click to complete the polygon.

Auto-Trace Polygon. Use this tool to trace polyshapes automatically.

Circle or Ellipse

Position the crosshair cursor anywhere in the image. Click and drag the
mouse from the insertion point to the desired destination. Hold down the
<Shift> key while dragging the cursor to create a circle.

Delete Selected

Use this button to remove the selected profile feature from your image.
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EE 0 Delete All
E— Use this button to remove all the line profile features from your image.
Note that if you delete all line profiles, the Line Profile pane will be
empty until you draw another one.

— Auto-Trace

Use this tool to trace the outline of an irregular object in the image auto-
matically. Place your cursor on the object and click two points. Image-Pro
automatically traces the object.

vidh:| 15 Width
Use the spin buttons to indicate the with of the profile line in pixel

@ d Features Manager

Use this button to manage feature collections.You will find more inform-
ation about features and feature collections in Chapter 8 of this manual
and in the in-product Help.

}_l_ . Line Profile Options
ik

Use this button to display the options that control the appearance of the
line profile labels in the line profile pane. You can control the size, opa-
city, direction, and color of the lines.

Show or Hide Profile Label

Mame;

Line 01 | %
Opacity: 50 E '

[ Flip Profile Direction

Line profile lines have a start and end point. Check the Flip Profile Dir-
ection box to reverse the direction of the profile lines.

Use the right and left arrow buttons to move the profile points in either
direction.

As noted above, each line profile has a beginning and an end. For example, lines
start at the first point at the left, and end at the last point, on the right. The last
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point gets an arrowhead by default. Closed figures are drawn in the clockwise dir-
ection, and an outline arrow indicates the direction, as shown here:

Background Tools

MNane -

|:| Smaothing

Paoints: |]

Background

The Background combo box is used to select a background profile (values of back-
ground profile will be subtracted from all other profiles values). Background
smoothing is used to select the type of smoothing for background profile values.
The Points box indicates the number of points visible on the graph.

To Add a Line Profile to the Current Collection

Line Profile collections are created by adding defined Line Profiles (that is, Line Pro-
filess defined in the active image) to the list of ‘remembered’ items through the
Features Manager dialog box. You can add a single Line Profile definition, or you
can add a group of :Line Profile definitions under a single name.

1. éOpen the Features Manager dialog.

2. Draw the Line Profilen the active image.
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Line Profile 3 x

300 =—Line 01

0 50 100 150 200 250 300 350 400 450 500 550 600 650

3. Click on the Add button.

I'O'Mﬂ_v“ @Dpen S BT

U Add Al La new Feature Collection from your

l?%mmmk—r‘ﬁ New collection i’ﬁ"“”
e

| Feature collections: |

The collection definition is added to the list box. Listed names represent the mem-
bers of the current collection.

When a single Line Profile is defined, a default name appears in the Name text
box of the Features Manager dialog box.

uﬁ.dd '| @Dpen = ESave =

Feature collections: L& Default name appears
=) {504911k1-92580 1 —— g here.
4 Line Profie Lines Line Profile  [~] i) 3K

If you define more than one Line Profile on the image, the features manager gives
the entire group the default name, “Multiple.” Note that if multiple features are
defined in the image, they will be added to the list as a group regardless of which
feature among them is currently selected.

More information about the Features Manager appears in Chapter 8.
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Edge Detection Tools

PSRN |
S

Edges

-

-

Lock Settings | Manual

-

The Edge Detection tools find peaks, valleys, and pattemns in the line profiles. The
Edge detection tools are described below:

. Peaks

Use this tool to find peaks on the profile.

L J Valleys

Use this tool to find valleys on the profile.

f Rising Edges

Use this tool to determine rising edges in the profile

_\'k_ . Falling Edges

Use this tool to detect falling edges in the profile.

v Manual

Click this button to activate the manual edit edge tool (used to add/re-

move edges on the image)

110



Chapter 3

Peaks :
Valleys
Rising
Falling
Pattern A

Pattern B

i)

¥
3

Reference

Edge Setting

Use the pull-down arrow next to the tools to open the Settings dialog.

o Peaks

Sl LN

o Shoey Ticks |of Shoey Labels

. Losd Save
Lengtte | 105 angie: | 0B
Edge Fnding Methoe @) Comelation ‘Weighted
Smeathing Eili Min Edges: a5
Orftset |pai 0 Mau Edges: 10000 —
Threshald (e i':'i% E;II

Label lets you select the label style and color.

The Color Selector lets you change the color of the ticks and label
text.

Checking the Show Ticks and/or Show Labels boxes will display the
tick marks and labels on the image.

Smoothing: Use the spin buttons to apply the Gaussian smoothing fil-
ter to the luminance profile. The numbers indicate the degree of
smoothing that the filter uses. Smoothing of 1 means no smoothing.

If smoothing value is more than 1, a Gaussian smoothing kernel will
be applied to the luminance profile.

Offset: Use the spin buttons to indicate how many pixels to offset the
markers from the detected features.
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Threshold defines threshold level for marking an “edge” on a
weighted profile.

It uses the minimum difference between an extreme point and neigh-
boring opposite extremes. If the difference between the extremes is
smaller than the sensitivity threshold, the marker is ignored. The
Threshold is defined in percentage from 0 to 100 from the dynamic
range. The default value is 0, so that all peaks and valleys are detec-
ted, even when deviations of intensities are very small.

Min Edge indicates the minimum number of expected “edges” on
each profile.

Max Edges indicates the maximum number of expected “edges” on
each profile.

The pattern matching feature lets you select a pattern template or create your own pattern:

W

iy

Pattern A

Use this button to select pattern template A

Pattern B

Use this button to select pattern template B.

Pattern Settings

Use the pull-down arrow next to the tools to open the Label Settings dia-
log.
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~8h| Pattern A

Label: |PA

| Show Ticks

Length: | 30 5[ Angle: | 90 (5

n o8
/| Show Labels
Load  Save

Match Length:

Hotspot (&)

Threshold (%)

Size witg (%)

Background:

50 £ Min Edges: 0
50 5 Max Edges: 10000 =
Match Offset

Match Size

o] ([l 5]

409

459

00

Create new pattern.

Match length indicates the number of profile samples over which
averaging or pattern matching is performed, i.e. this is the length
of the segment where edge finding method is performed.

Hotspots (%) indicates the point in a weighted peak to mark as
an edge, given as a percentage of the match length. This is an off-
set for the exact edge position as a percentage of the match
length. 0% - beginning if Match length segment, 100% - end of
the segment.

Threshold defines threshold level for marking an “edge” on a
weighted profile.

It uses the minimum difference between an extreme point and
neighboring opposite extremes. If the difference between the
extremes is smaller than the sensitivity threshold, the marker is
ignored. The Threshold is defined in percentage from 0 to 100
from the dynamic range. The default value is 0, so that all peaks
and valleys are detected, even when deviations of intensities are
very small.

Min Edge indicates the minimum number of expected “edges”
on each profile.

Max Edges indicates the maximum number of expected “edges”
on each profile.

Match Offset is an additional setting to creata a user- defined pat-
tern. This edge finding method is based on the same mean lumin-
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ance of a user defined pattern. You might use this option if you
were looking for a “W” shaped pattern on top of bright sections
of the profile, but you wanted to exclude such profile patterns
where the image was dark.

Size Weighting (%) is an additional setting for creating a user-
defined pattern. It defines the strength of the Match Size option.

Match Size is an additional setting for creating a user-defined pat-
tern. This edge finding method is based on matching amplitudes
in the user-defined pattern. The strength of the effect depends on
the Size Weighting property (stronger with greater Size Weight-
ing). You might use this option if you were looking for medium-
sized luminance peaks, but you wanted to exclude very bright
spots.

@ Lock Settings . If this setting is on, then edge detection set-
tings will be applied to the all profiles. This option could be
used for profiles imported from Feature Manager and edge detec-
tion should be done on all imported profiles.

7 Manual. This setting activates the manual edit edge tool
(used to add/remove edges on the image)

m Peaks — activates peaks manual tool,

m Valley — activates valleys manual tool,

m Rising — activates rising manual tool,

m Falling — activates falling manual tool,

M Pattern A/B — activates pattern A/B manual tool,

>l .
» " Reference — activates reference manual tool

To use Edge Detection, follow these steps:

1. Open the image that you want to measure, if it isn’t open already.
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2. Select the Edges group from the Line Profile ribbon:

R T
S

[T5]

Lock Settings | Manual

P |~

-

-

4. Select the Peaks tool

from the Edges group.
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Make sure that the tick marks option is turned on. The edges will be marked on the
image, as shown in the previous image.

A line profile displaying the variations in the edges will appear in the line profile win-
dow at the bottom of the Image-Pro workspace.

400 14672 13E0E 1328.08 150.79 17543 139.18.94 12814 13459 [
znuD ¥ e ek b e e A - e

ke - —

- p—

0 1'“ 2‘“ 3h 40 5'“ 5‘“ 7‘“ Eh Eh ﬂllﬂ 11‘0 12‘“ 13‘“ 1;“ 15‘0 1éﬂ 17‘“ 15‘“ 1‘;0
The Line Profile window contains additional graphic display tools:

r'll .
= The Graph button displays the line profile as a graph, shown above.

" The Table button displays the line profile information in a table, as shown

here:
Indes: Position; Line 01; Line 02:
1] 1] 9384 BR.EY
1 1 7E.E3 51.23
2 2 R3E5 45 71

™ The Measurements button displays the line profile information with a picture
strip below:

Line 01 [P} Line 01 (V] Line 02 (P} Line 02 [V):

5. Click the Plus button to add measurements to the table.
The Line Profile ribbon has other options available, which are described here:

The Classes group lets you apply labels to different features within the image.

Clzss -
OxHE-S-
E Select Apply

Class

You can select the color for each class label, and have the labels appear on the image,
graph, or data table.

The Measurements group in the Line Profile ribbon contains features that allow
you to add measurements to the Line Profile shown above.
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b Onigin -
i Peaks -

(3 Reset Measurements

Measurements

The Options group contains controls for displaying the image.

|:| Mono Interpretation Update Intensity Map
DNDrmaIizEBackgerd Show/Hide Statistic

Background Visible Spatial Calibration
Display XY Positions Intensity Calibration
Optiors

The Log group displays the X- and Y-axes in a logarithmic scale.

log { log
p.
Log XY

The Font group lets you select the font style, size and color for the class labels.

The File group allows you to save or load the current state of the line profile tools.
File

The Collect group allows you to accumulate data to display in the data collector.

1

Collect

-

Collect
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Click the drop-down arrow to see these options:

All Frames

Clear Collector

Clear Measurements

Check the appropriate box to add or clear information for the data collector.

To exit the Line Profile ribbon, click the Close button.
Y
)

CloseLire
Profile

Close
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Using the Saturation Warning

Use Saturation Warning to show overexposed and underexposed areas with a given color.
It can be used with the live preview to set proper exposure time and avoid saturated areas,
so that intensity measurements on the image will be correct.

ha U L=

Image Line .
‘Histogra‘n Profile Saturvatlon

Intensity

Click the Saturation button to see the drop-down menu:

@ Saturation
B tichievel »

B Channels 4

Threshold | 255 E

. Low Level  F
B Channels 4
Threshaold 0 E
O Reset

The colors are set using High level and Low level color pickers. Intensities that are greater
than or equal to the High Level threshold will be colored with the designated high color.

Intensities that are less than or equal to Low Level threshold will be colored with the des-
ignated low color.

The channels used for saturation test can be selected using Red/Green/Blue checkboxes or
by clicking the Channels button.

This is a sample of a partial image with the high saturation areas visible:
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The Reset button sets the controls back to their default values.
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Working with Images

This chapter introduces you to image processing in /mage-Pro. It provides instructions for
opening, saving, and enhancing images through Image-Pro.
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Viewing Optical Characteristics

The Characteristics group on the Capture tab’s ribbon lets you choose a dye, lens, and/or
calibration to use while acquiring images.

Dye |gd (none) - o i@
Lens 9 (none) - o @

Clicking the drop-down arrow next to the dye displays a list of available dyes:

53 inone) ~ | o &
b= (none) -
B EFF [Blue Flucrescent Prot [
Brightfield
B Cart

DIC

FITC 5
B GFF[Green Fluorescent Pr
B Texas Red -

m

Clicking the drop-down arrow next to the lens displays a list of available lenses:

"(i 10X generic - | W {-H
£ none)

L) 10 generic

3 20 generic

L) 50 generic

R J 100x generic

The Lens is particularly important, as you can associate a spatial calibration with each
lens; in addition to the lens characteristics (such as Magnification) , a spatial calibration
will be applied to each captured image, assuring accurate measurements. Please refer to
the Using Spatial Calibrations section for more information.

This group can also display the magnification zoom level. You can select which char-
acteristics to display in the Display area on the Applications page of the Image-Pro

options dialog.
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Display
Color Scheme |Office 2013 Tint > ~
Brightness, Contrast, Gamma View | Auto
Characteristics View (maximum of 3):

Mag ~ Zoom display 7| Dye

Spatial Calibration | Lens

| Buto Show Measurements Data Table
Individual Object Display Limit | 10000 -5
Object Count Undo Limit 1000 (=
Show Date/Time Stamp

The Mag. * Zoom display option controls display of the zoom magnification level (which
will always be at the top of the group, if displayed). As illustrated above, the group can
only hold 3 sets of controls, so when three options are checked, the fourth will be dis-
abled. To hide the Characteristics group, do not check any of the options.

Your selections will appear in the Characteristics group on the Capture tab’s ribbon:

Mag. * Zoom:  Unknown

Dye B Texas Red - o €
lens  [g) 10X generic - o (@

1. To select optical characteristics, click on the drop-down arrow and select an item from

the drop-down list.

2. To edit one of the characteristics, click the edit button

|§I

at the far right.

You will see an editing panel at the right side of the workspace.

The Lenses panel is shown here as an example:
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Lenses | o®
QOB X%v
Mame 10X generic - .
hMagnification 10,00 = DKE}' M
Refractive Index 1.000 -2 | Air -
Mumerical Aperture 0.400 -2
Manufacturer
Part Mumber
Description Generic 10X objective
Calibration @ (none) -
Lens Library ¥

3. From this panel, you can edit or change the lens used to capture your images.

The Lens Library displays a list of available lenses with their calibrations.

Lens Library %
Manufacturer All -
Magnification All .
F..| Manufacturer Name Magnification

[i 10X generic 10
ﬂ 20X generic 20
ﬂ 50X generic 50
G 100x generic 100
Leica 8 HOXPLFLU.. 125
Leica ﬁ PL FLUOTAR... 1.6

You can search for a specific lens by manufacturer or magnification.
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Using Spatial Calibrations

Using a spatial calibration, Image-Pro's pixel-level measurements can be converted to any
unit of measurement. Spatial calibrations can also correct for irregularities in the image’s
vertical and horizontal spacing.

If you are working with an uncalibrated image, you will see this warning:

N

1. Uncalibrated Image! [wm]

This image does not have a spatial
calibration, all measurements will be reported
in pixels. Do not show this messaae a08in.

There are two primary components to a spatial calibration:
m Pixels per Unit

m  Aspect Ratio

Pixels per Unit

A spatial calibration tells /mage-Pro the size to which a given image is scaled, just as the
key of a roadmap tells us how many millimeters of image length represent one mile. Like-
wise, the spatial calibration tells Image-Pro how many pixels of image length represent
some more meaningful unit of length in the image, for example, one micron, millimeter, or
inch. To create a new spatial calibration, you must either know the number of pixels per
unit to specify for the image, or there must be a feature pictured in the image that has a
known length value in terms of the units of interest. If a feature of known length is pic-
tured, Image-Pro can calculate the number of pixels per unit by determining the number of
pixels it takes to represent the known length. (Companies often ‘plant’ an object of
known length into images for this purpose.)

Aspect Ratio

Aspect ratio refers to the ratio of vertical to horizontal lengths. For example, when a tele-
vision screen’s image appears flattened or squeezed, the ratio of horizontal length to ver-
tical length is out of proportion. Similarly, cameras often inadvertantly skew images in the
process of capturing them and translating them to digital format.
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Such skewing results in inaccurate lengths being ascribed to features that are measured in
the image. When a skewed aspect ratio has a flattening effect, vertical lengths will be
recorded as shorter than they actually are; when it has a squeezing effect, horizontal
lengths will be recorded as shorter than they actually are.

If an image has a known aspect ratio problem, Image-Pro can compensate for the flattening
or squeezing of vertical and horizontal lengths, and calculate the actual number of units
that measurements of its features represent. To do this, you must be able to supply it with
the value /A (length divided by height) for a perfect square as represented in the image, or
there must be a feature pictured in the image that represents a perfect square. If a square
feature is pictured, Image-Pro can calculate the aspect ratio from that feature. (Companies
often ‘plant’ a perfectly-square object into images for this purpose.) The selected image
must have a reference feature of known size, which you will measure in step 5.

System and Reference Calibration

Image-Pro maintains a list of Reference Calibrations that will persist from session to ses-
sion and can be applied to multiple images./mage-Pro also maintains a list of all of the cal-
ibrations that have been used in your current session, which will include all the reference
calibrations, as well as any calibrations that have been loaded from any calibrated images
that you have opened. One of the Reference Calibrations can be selected the System Cal-
ibration. The System Calibration is automatically attached to images that you Capture or
Record using your camera, and may also be used as the default spatial calibration when
loading a 3D volume from uncalibrated images.

If you have configured your system using the Hardware Configuration Wizard (described
in Chapter 3), then you will not need to be concerned with Reference or System cal-
ibrations. A list of Reference Calibrations will be created and associated with your Lenses,
and when you select an active lens, the calibration associated with that lens will be made
the System Calibration.

Creating a Spatial Calibration

To create a new spatial calibration, you must either know the number of pixels per unit to
specify for the image, or there must be a feature pictured in the image that has a known
length value in terms of the units of interest (see “Pixels per Unit” under “About Spatial
Calibrations” above)..
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Quick Calibration Method

1. Open the image you want to calibrate or that you want to use to create the calibration
definition.

2. On the Capture tab’s ribbon, select the Calibration group.

i %%

Create Optiors

- -

Calibration

3. Click the Create drop-down arrow.

d Quick Calibration
8 Auto Calibration

.
-Clw Intensity Calibration

v

5. Draw a line over a feature in the image.

4. Click the Quick Calibration button

You will see the Calibrate by Feature dialog:

-

Calibrate by feature x

:W

Spatial Cal
Calibration name P

Units ure Millimeter E
Featuresize (units) 1.000 E

)| System calibration
[C| Reference calibration

[C| Show calibration dialog

0K 1| Cancel
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6. Select a calibration name in the drop-down list.

7. Select the units in the drop-down list, and indicate the number of units in the selected
feature.

8. Indicate if this is a system or reference calibration.

9. Click OK.

Auto-Calibration
To use Auto-Calibration, follow these steps:

1. Open the image of the Stage Micrometer (included with the /mage-Pro Demo Images).

N

2. On the Capture tab’s ribbon go to the Calibration group.

a %%

Create Optiors

- -

Calibration

3. Click the Create drop-down arrow.

2
E QuickCalibration

B Auto Calibration

L]
G‘i‘" Intensity Calibration
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4. Select Auto-Calibration. You will see the Auto-Calibration dialog:
Auto calibration &J

Sample image

Auto calibrationworks on 1 5
images witha stage 4
micrometer. The image =
must have at least 3 lines i

and the distance between e f
lines can not be less than 1 .
10 pixels.Sample image: i

Calibration parameters

Calibration name Auto calibration
Units = Millimeter -
Distance between lines (units) 1.000 =

System calibration
#| Reference calibration

+| Show calibration dialog
| Show reference pattern

oK pa—

\

5. Click OK.

If the box is checked, you will see the Spatial Calibration dialog:

Spatial Calibration a

L7 Spatial Calibration x| %

v O - YHRYH

=% Auto calibration(2)(2) ML+ “
Units
Mame |rrr Millimeter ~ | Abbr. mm
Pixel/Unit
#®) Pix/unit Units/pixel X 46.2620 -5 |_é
B8 Auto-calibration v 46.2620
Advanced optiors ¥

From here, you can rename your calibration and make further adjustments.

Calibrating by Aspect Ratio

If your calibration must also correct for aspect ratio, you must either know the value /A
(length divided by height) for a perfect square as represented in the image, or there must be

a feature pictured in the image that is known to be a perfect square (see “Aspect Ratio”
under “About Spatial Calibrations” above).

To create a spatial calibration:
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1.

On the Capture tab’s ribbon, select the Calibration group.

i %

Create Optiors

- -

Calibration

s

to open the Spatial Calibration dialog box

Click the Calibration options icon
in the panel on the right.

Spatial Calibration x
L Spatial Calibration |1| =
Y- -wm-BPPYH

(][]

Units
Mame |?5 Pixel |3| Abbr,
Pixel/Unit
(@) Pi/unit () Units/pixel X | 1.0000@“&

|8 Avto-catibration |y | 1.0000 :|@|

Advanced optiors %

Conversionfactor (inmeters) 0.000000 :|

Aspect ratio 1.0000 :|.
o
Crigin Y (pixels) [} E|

|
|
Origin X [pixels) |
|
|

Angle offset ([degrees)

oo

The dialog box controls are enabled. This dialog has two view, Basic and Advanced.

In the list-box in the control window (Calibration Name) select the set of calibration
values you want to apply to the image. If you want to use the default values, select
(none). Any calibration sets that were loaded or created since the application window
was last opened, will be listed in this list box.

You will not be able to enter calibration values until a name other than (none) has
been selected in the Name list box. If (none) is the only set listed, you can create a set

by clicking the New U button and specifying its calibration values.

By default, the name "Spatial Cal 0" will be assigned to a new calibration set; how-
ever, you may change this to a more descriptive name if you'd like.

130



Creating a Spatial Calibration

3. Type over the default name “Spatial Cal 0” with a name that is more meaningful.

4. In the Unit area, pull down the Name list box and select the units to which you want
the pixel-level measurements converted, as shown below:

For example, if the size of objects in the image is best expressed in terms of micro-
meters, select “Micrometer” from the list.

5. In the Abbreviation text box, enter the text you want to use as the abbreviation for
the selected units.

For example, a typical abbreviation for ‘Millimeter’ is “mm” as shown below. The spe-
cified abbreviation will appear on measurement reports.

Units

Mame == Millimeter | ~| Apbr, mm

6. In the Pixel/Unit group, do one of the following:
Pixel/Unit

Pixels/unit X 288222 3| 8

g Units/pixel 258222 @

If you know the number of pixels per unit to specify:

1. In the X spin box, type the number of horizontal pixels it takes to rep-
resent one unit of length. For example, if you are converting to mil-
limeters and 4 pixels equals one millimeter, type “4.”

2. Ignore the Y spin box.

If there is a feature pictured in the image that has a known length value:

1. Click the From Image button g in the Pixel/Unit area.
A dialog box appears in the /mage-Pro panel, and a horizontal annota-
tion line appears in the image.

2. Click and drag the line over the reference object, and then adjust the
line’s control points so that the beginning and ending of the line cor-
respond to the beginning and ending of the reference object.
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TIP: For greatest accuracy, it is often helpful to zoom in on the reference

Q

Zoom
object. To zoom in on the reference object, click on the Zoom tool
from the View tab’s ribbon. With the Zoom tool selected, position the
cursor over the reference object, and click. Repeat these steps until the
object is large enough to determine its starting and ending pixels.

3. In the Reference length (units) spin box, type the known length of the
pictured object.

4. Click OK.
The Spatial Calibration dialog box is redisplayed and the calculated
pixels/unit value appears in the X and Y spin boxes.

If you have an image of a micrometer, you can calibrate the image auto-
matically:

. R suto |
1. Click the Auto button in the Pixel/Unit area.

A dialog box appears over the image of the micrometer.

Draw an ROI around the micrometer image.

= N

Click OK., and the calibration will be calculated automatically.

7. Select the Advanced Options on the Calibration dialog.

0.000000 [ |

-

Conwversion factar (in meters)

Aspect ratio 1.0000 = |

|

| _
Origin X (pixels) | 0 E| @

|

| P

of]
0.00 E|

Origin Y [pixels)

Angle offset (degrees)

8. In the Apect Ratio area, do one of the following:

If you know the aspect ratio value to specify, or if there is no aspect ratio
problem to correct for:
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1. In the Aspect Ratio spin box, type the aspect ratio value to be used.
For example, if there is no aspect ratio problem to correct for, enter “1.”
Image-Pro automatically adjusts the value for the X spin box to match
the entered Aspect Ratio value.

If there is a feature pictured in the image that represents a perfect square:

1. Click the From Image button \é in the Aspect Ratio area.
A dialog box appears in the Image-Pro workspace, and a diagonal
annotation line appears in the image.

2. Click and drag the line over the reference object, and then adjust the
line’s control points so that the beginning of the line corresponds with
the bottom-left comer of the reference object and the end of the line cor-
responds with the top-right comer of the reference object.

TIP: Again, for greatest accuracy, it is often helpful to zoom in on the ref-
erence object.

3. Click OK.
The Spatial Calibration dialog box is redisplayed and the calculated
aspect ratio value appears in the Aspect Ratio spin box. Additionally,
the X and Y spin box values are automatically adjusted to account for
the aspect ratio.

9. Click Apply to Active Image in the spatial calibration toolbar.

The spatial calibration is applied and saved for the session. To make it available across ses-
sions, you must save it to a file (see “Saving Calibrations” below).

Calibrating by Feature

Calibrate by feature option allow you to calibrate an image by a feature with known size.
Any line measurement can be used for image calibration.

Calibration by feature can be done using the following steps:

1. Create a measurement of an object of known size. For example, the length of a
bracket can be measured.
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—3
2. Click the Calibrate by feature length®¥ button (the same function can be called from
the context menu in the Data Table).

3. Fill the feature size in calibration units and other calibration parameters, such as Units
and Calibration name in the shown Calibrate by feature dialog:

o

Calibrate by feature

Calibraticn name Spatial Cal

LUnits
Feature size (units)

System calibration
Reference calibration

:{W

e Millimeter [

x

1.000 B

Show calibration dizlog

Lok i

Cancel |

4. (Optional) Use the Show calibration dialog to adjust the calibration measurements.

5. Click Ok to create a new calibration and apply it to the active image.

Predictive Calibration

Predictive calibration lets you create estimated spatial calibrations based on the optical
characteristics of the camera and objectives. To use the predictive calibration feature, fol-

low these steps:

1. From the Calibration group drop-down menu, select Show Predictive Calibration.

Marker Optiors

Spatial Calibration Optiors

Show Predictive Calibration

QER & &

Export Lenses and Calibratiors

Impaort Lenses and Calibrations
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Creating a Spatial Calibration

You will see the Create Predictive Calibration dialog:

Create Predictive Calibrations x
Camera parameters

Phatometrics -

Ca

anufacturer

Cascads 128 -

Pixel Size microns
Sensor Size (Wx H) X pixels

Calibration Suffix Cascade 128

Optical parameters

W | Lenses Zooms 3
£ 10 generic
] 20 generic
) 50 generic
£ 100% gensiic

Optical Coupler 100

Calibration parsmeters

e T

Show calibration dialog oK Cancal

Each camera is defined by the Manufacturer and Camera Model fields

Select your camera manufacturer and model from the drop-down lists. The pixel and
sensor size is determined by the camera make and model. If you want to set the pixel
and sensor size manually for the new calibration, choose Other in the list of cameras.

The Calibration prefix is also defined automatically the camera selection. You may
type in a new prefix in the space provided.

Select the lenses from the calibration from the Lenses panel.

All active lenses are selected by default, so if some lenses should not be cal-
ibrated,uncheck them using the ¥ button to select/deselect a lens.

Add additional Zoom settings in the Zoom panel. This list is empty by default.
Enter the calibration units in Units field under the Calibration parameters .

(Optional) Check the Show Calibration Dialog box if you want to edit the cal-
ibration after you’ve created it.

Click OK to create the predictive calibration.

Clicking the OK button will generated multiple calibrations for the list of selected
lenses and zooms for the given camera. If multiple zooms are present, the calibration
with zoom closest to 1 will be used as default lens calibration.
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The list of camera manufacturers and camera models is loaded from "Camera
list.cfg" file in the Resources folder of the application.

Saving Calibrations

Calibration definitions are saved per-session whenever they are applied to an image. If
you want calibration definitions to be saved between sessions, however, you must mark
them as Reference Calibrations or save them to a file. Once a calibration definition is
saved to a file, you can load it whenever it is needed in the future.

To save calibration definitions:

1. Click the drop-down arrow next to the Open Calibration button on the calibration set-
tings dialog.

Spatial Calibration ®

== Spatial Calibration (=] =

T W -[RYH

- Auto calibration []jes -
Units

Name |%% Millimeter [-] abbr. mm

The drop-down list box appears. If an active image is displayed in the Image-Pro
workspace that has a calibration definition assigned to it, that calibration definition
appears in the Spatial Calibration dialog box.

2. From the list box at the top of the Spatial Calibration dialog box, select the cal-
ibration definition you want to save.

3. Click Save from the Spatial Calibration group.

TIP: If you want to save all calibrations listed in the Spatial Calibrations list box,
skip Step 2 and click on the Save All from the Spatial Calibration group.

The Save Calibration dialog box appears.
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Saving Calibrations

uEl Save calibration
QQ [J1 « Image-Pro Premier 3D Offline 64-Bit » 9.1 » Configuration Files + [ search Canfig
Organize »  New folder
® Image-Proprem—  Documents library Amangeby: Folder =
Configuration Files
W Favarites Name - Date modified Type Size
B Deskiop
s Downloads [ IntensityCalibrations.igc 2/24/2014 1043 AM 1QC File 3K8
% Recent Ploces | SpatialCalibrations.iqc 2/24/2014 1043 AM  1QC File 3K8
Bl Desktop
3 Libraries
[ Documents
& Music
File name: | -
Save as type: |Calibration files (~1QC) -

4. In the File Name text box, type the name you want to give to the current calibration
definition (or set of calibration definitions) being saved.

5. Click on the Save button.

Locking Calibrations

To ensure that your calibration measurements are not deleted or changed accidentally, you
can lock them. To lock a calibration, follow these steps:

1. Create a calibration using one of the methods described in this chapter.
2. Save your calibration.

3. Click the lock icon on the calibration ribbon:
D O - w-BEQH

You will see the Lock calibration dialog:

( Lock calibration ﬁw
Owner info | |
Password | |

ok || cancel |

'\ - = a y
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4. Fill in your name and create a password.

5. Click OK. This calibration is now locked and protected against accidental changes.
The lock icon changes to an open lock.

W P -5 - [PE QP

6. To unlock the calibration, click the open lock icon. You will see the Unlock cal-
ibration dialog:

Unlock calibration @

Owner info

Risa x217 |

Password |Test| |

| ok || canca |

LS 4

7. Enter the owner name and password.

8. Click OK. The calibration is unlocked and may be changed.

Importing and Exporting Calibrations

Import Calibration and Export Calibration have been added to the Calibration Options
drop-down menu, as shown here:

ﬁ spatial Calibration Optiors

@ Marker Options

v Show Predictive Calibration

[ ]
B Export Lenses and Calibratiors

@ Impaort Lenses and Calibrations

You can use these features to import/export the calibration and calibration/lens linkage as
a package that can be imported into other copies of Image-Pro.
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Saving Calibrations

Applying a Calibration Marker to the Active Image

The calibration marker is like a distance key on a map — it shows a line and expresses
what that line represents in terms of meaningful units. In /mage-Pro, it is composed of
two or three overlays, as shown below:

Background foptional)

When you add a calibration marker, Image-Pro adds it to the currently active image based
on the number of pixels in the image.

To set the calibration marker to appear in the active image:

1. Choose the Auto-Marker button from the Calibration Marker drop-down menu:

@ Auto Marker
@ Marker Options

A marker will be placed on all open and active images automatically.

2. Otherwise, click the Calibration Marker button [| ] in the Image-Pro toolbar.

A calibration marker will appear in the image.

Calibration
Marker
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The Marker Options dialog box appears.

= Calibration Marker x| &
Arial || B
Text Size (%) - sol= [ -
Marker Size (3) - LIRS
Shadow - Jmim M -
Marker Positi &
Marker Position e
Show in active data overlay. Bar onTop

. Use the Position buttons to place the marker on the image. You can resize the marker

and the length and the label will be adjusted automatically based on the current size.
The length is rounded to the nearest value from the list of 10 logarithmically
equidistant values (1, 1.2, 1.5,2,2.5,3,4,...).

Set the Control options the way you want them. The Length (units) spin box controls
how long the marker will be. Image-Pro renders a marker of the length you specify
here. Adjust the Length (units) value so that the resulting marker line is long enough
to give an indication of scale, but not so long that it takes up the entire image width.
Also, use round numbers. Keys generally use ‘reference’ lengths, such as multiples of
25. The size of the calibration marker can be adjusted manually by resizing the marker
on the image. Note that the minimum marker size is limited by the width of the cal-
ibration label text.

Set the Font and Size options the way you want them. Use the Size spin box to indic-
ate the size, in points, to be used for the text. To hide the text and only display the
marker, set the font size to zero. Use the Color button to change the text color.

Set the Background options the way you want them. Use the Color button to change
the color of the background. Uncheck the Show button if you want to suppress the
background.

TIP: You may need to experiment with the Text and Marker settings to get the
desired effect. Go with your best guess the first time you set the marker. Once the
marker is added to the image, you can easily delete it and define a new one (see
“Deleting an Annotation” in Chapter 7, “Annotating Images”). By refining the Text
and Marker settings on subsequent iterations, you can achieve the desired effect.
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Saving Calibrations

The length of the calibration marker can be adjusted manually by resizing the marker
on the image. In this case the minimum marker size is limited by the width of the cal-
ibration label text.

. Click OK.

The calibration marker is added to the image.

m To add a marker automatically to all active images, click the Auto Marker

button.

When calibration markers are initially added to images, they are added as annotation
overlays. This means that they can be moved and deleted the same as any annotation.
This also means that they will only be saved with the image if that image is saved in a
TIFF format.

Note that Image-Pro does not support calibration of the Z-axis. Where possible, the
location of each Z plane along the Z-axis will be determined from Z stack sequences
or image sets that you open.
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Using Intensity Calibration

The Intensity Calibration selections can be used to measure changes in intensity and
pixel values in an image or set of images. You would use this command if you wanted to
relate intensity to optical density, or relate intensity to temperature or relate intensity to

protein content, for example.

1. To start using the Intensity Calibration feature, click the Int. Cal button in the Cal-
ibration group on the Capture ribbon.

You will see the Intensity Calibration dialog:

_ |

oo % B G

|I ntensity Cal 0|

[

7

'

Linits Fray Level|.ﬁ.bbr. |

| L2k s

Output intensitie

100

150
Input gray levels

200

250

Optionz/Edit Calibration

CA=I{TR I
&

Indes | Input | output | Image |

1 0.000 oooo ¢

2 255000 | 255.000 ,*

e
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Using Intensity Calibration

L ¥

2. To create a new intensity calibration, click the New - ™| button on the Intensity
Calibration toolbar.

3. Choose a calibration name from the drop down list, as shown here:
OVHE %O

. oy

[ e

Jnis Gray Level Abbr.

The default is “Intensity Cal 0”. You can rename it if you choose.

A new intensity calibration curve will be displayed in the window.

Qutput intensities

0 !

t } } } f
0 50 100 150 200 250
Input gray levels

The main toolbar contains the following buttons:

—— Apply: Applies the selected calibration to the active image.

U New: Click this button to create a new set of calibration values. When this but-
ton is clicked, the Application will place the "Intensity Cal 0" name in the Name list
box (the 0 digit may be incremented to make the set name unique) and show the cal-
ibration curve. You can change this name to something more useful if you like.

1
&{) Load calibration from file: Loads one or more saved calibration(s) from your
files.
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[Ev

will save all your calibrations.

Save: Saves the current calibration to a file. Clicking thedrop-down arrow

e -

delete all your calibrations.

Delete: Deletes the current calibration. Clicking the drop-down arrow will

N ]
-
=" Ref Only: Click this button to display only the reference calibrations.

©

Reset: Clicking this button resets the list of intensity calibrations.

Jnits  Gray Lewvel o )
Units: Type the name of your unit in this field (e.g., gray level,

density, degrees, disbursement). This name will appear when the application reports
intensity data.

Abbr,
Abbreviation: Enter the short name of the units (as OD, ng etc.).

Log scale X and Y turns the logarithmic scale along the corresponding axis on the
chart on or off.

e
L

Toggle Reference Calibration: Click this button to mark or unmark the current

calibration as a reference calibration.

)
1

. Toggle System Calibration: Click this button to mark or unmark the current
calibration as a system calibration.

Intensity calibrations are handled in the same way as system calibrations. To learn
more about system and reference calibrations, please refer to the section on page 5-7 of
this manual.

To use the edit mode, select the Options/Edit calibration button to see the tools for
editing the intensity calibration:

= D

Use these tools to add, delete, or edit points in the image for intensity calibration.
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Using Intensity Calibration

Step Tablet Wizard

Intensity calibration can be created from a step-tablet image with known optical dens-
ity values using the Step Tablet Wizard .

1. Open the image called Steptab.tif

2. Click the Step Tablet Wizard b button to display the following dialog:

s ™y

Step Tablet Wizard X

Please drawthe line from the first tablet step to
thelast.
The bands will be automatically detectedand
measured.

3. Draw a line from center of the first to the center of the last step on the steptab image:

When the line is created, the bands on the step-tablet image are automatically detec-
ted and labeled:

- | AR

4. Add the correct Output values for every Input value in the table.

Tip: you can create a file with Output values for certain types of step-tablets and use
it with multiple images using the Load and Save buttons.

5. Once you are satisfied with your values, save the calibration.
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The Image Tab

When you have an image active in the workspace, the Image tab appears in the applic-
ation, as shown here:

Capturs Adjust Process Select Count/Size Measure Share View Extras ||sgImage

& 188 B £t [t — ¢
251 | 1d% .

I;I %\‘ === W‘-y «f I ; ] =N "/#J E E{iﬁ

Image Surface Gallery 5Slicer 3D Bitmap Clone  Zoom Pan Local  Lock

- Zoom -

Views Zoom

From the Views group, you can select one of seven different ways to view your image:

m  Image is the default view, with the active frame of the image or sequence dis-
played in the image workspace.

m  Surface represents the Surface Plot view, which is an advanced view discussed in
the next section of this chapter.

= Gallery displays all of the frames of the sequence in a grid, and allows you to
quickly and easily change the active frame.

m  Slicer displays X/Y, X/Z and Y/Z projections of a sequence in the slicer view.
m 3D displays X/Y/Z sequences as a volume.

= Bitmap represents the Bitmap Analysis feature, which displays the pixel intens-
ities of the active frame of the image, and is discussed in a subsequent section of
this chapter.

m Clone allows you to open another view on the active image in any of the sup-
ported viewers.

The Zoom group lets you focus on specific parts of an image using the Zoom, Pan,
and Local Zoom features. The Lock button lets you synchronize two images or
frames together.

Viewing a Surface Plot

The Surface Plot (or 3-D Plot) tool creates a three-dimensional representation of the intens-
ity of an image. When using the Surface Plot tool, keep in mind that X = length; Y =
width; and Z = height. Learn more about Surface Plot by following these steps.

1. Open an image in the workspace.
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Viewing a Surface Plot

BRI = mage-Pro Premer 64 bt FLUORLTIF T
Coptre | At ocess Seect  Couwsie Messwe Stwe  View [limege  Adoms  Apps  Custom o-

\ = . 2 a,
& 00@;.."  «w=E & B.. = ¢ D b =
Comgure e Capture Recors ey mase st Loy [ pore) Crese Optors | mage e Sowratien Aabis Publction
- . . e .| 8 ve . . Histogram Profile . - .
Camerss Compwe | Lwe€DF | leTing | HOR Optic Craraciersis Cartin ntersity Quicksme
B yecone  [Eirtvortmr +| x

2% & = @ ET

Go to the Views group on the Image tab.

A8 332 i @ B O

Image Surface Gallery Slicer 30+ Bitmap Clone

-

Views

Choose the Surface icon.

You will see the Surface Plot context ribbon:

A:‘k ’}\ @h :!ILDW [ @ axes - -] Legend - Q :E x[ = . @ “3

) Medium =
R oo Wine () High Lot - lleackaround - Reset [[F|[@ & - Clipboard Image Animation
Diraw Mode Resolution Style Geometry Output

A three-dimensional representation of the image appears in the workspace:
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The lighter and taller areas of the plot represent areas of greater intensity on the image.
Areas of lesser intensity are shorter and darker. You have many choices for adjusting
the appearance and features of the surface plot diagram, as described here:

Draw Mode

The options in the Draw Mode group control the appearance and display of the sur-
face plot diagram. One of the three modes can be selected: Texture, Color or Wire.

Voo

Texture| Color  wire

- - -

Draw Mode |

In Texture mode the surface uses an image for the surface plot texture.

148



Viewing a Surface Plot

The Texture drop-down menu allows you to control the degree of transparency for the
surface plot. Transparency set to 0 indicates no transparency.

Transparency(0 |
Include overlays
-‘ Composite

The Color group lets you select the colors to map to the gray values found in the sur-
face plot, as shown here.
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In Color mode the surface plot is pseudo-colored. The color is assigned according to
the height value. Click the drop-down arrow to see the context menu:

Smooth palette

[C]l Contowr
Zones 10 E
Palette | Default -

When Smooth palette is on the colors of palette entries are blended.
The Contour option adds black lines separating color bands.

The Zones control defines the maximum number of pseudo-color zones. Type a new
value and press Enter key to change it. Note that zones are created automatically
based on the total range of the height axis (see Auto Range option of Axes). The num-
ber of zones on the image corresponds to the number of major tick marks on the
height axis and can be smaller then the Zones value.

The Wire mode shows a wire frame version of the surface plot diagram.
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Viewing a Surface Plot

The number of wires along the longest image direction is defined by the resolution

| Resolution I

option in the pull-down menu, shown here:

Resolution

The Resolution group enables you to adjust the display resolution of the surface plot:
(@ Low
(C)Medium
(C)High

Resolution

Style

This group controls the visual presentation of the surface plot diagram.
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Clicking the Axes button toggles visibility of the axes and walls on or off. The drop-
down contains the options:

Tranzparency | A0 -
ﬂ wéall colar -
A Test color >

wfi| Aato Range

The Text Color and Transparency of the walls can be set using the pull-down con-
trols.

Tip:To hide the walls but leave the axes visible set transparency to 100.

When Auto Range is on (default) the range of height axis is calculated based on the
image data. When the option is off the height range is defined by the display range of
the topology image (Activelmage.RangeMin and Activelmage.RangeMax properties).

) foxes Legend =

%= Lioht ~ [l Backoround

The Legend button — ~ turns the legend on or off.

The legend’s position can be selected from the drop-down menu

Position Toprigh -

The Light button toggles lighting schemes in the order defined in the Scheme list.
When the Light Scheme is set to None, the illumination is switched off. Northern
Lights scheme uses three light sources, the restof the schemes use only one.

Soft Top-Left "~
Soft Frontal l
Soft Top-Right

Shiny Top-Left

Shiny Frontal

Shiny Top-Right
Metallic Lustre

Norhern Lights 1™

The ambient color can be selected using the Color picker.
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Viewing a Surface Plot

W) s = ] Legend -
’}Ligh‘t - .Backgrcund * | Reset
Scheme | Northern Lights -

[ J’ Colar -
Theme Colors
E mEmsEEn R

i | More Colors...

7 txes ~ [ Legend
¥ Liont ~ [l Background -

The Background control Suyte defines the style and color of the graph’s
background. Start Color and End Color define the colors of any background gradi-
ent.

Geometry

The Geometry group lets you view the surface plot from different angles.

JC AL L
(7 b -

Geamety

i Increase Height
Use this tool to increase the height of your surface plot image.

P Decrease Height
Use this tool to decrease the height of your surface plot image.

12 Reset Height
Use this tool to reset the height of your surface plot image back to its

original size.

@ Perspective Projection
Use this tool to create a perspective projection of the surface plot
image.

@ ' Orthagonal Projection
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Use this tool to create an orthagonal projection of the surface plot
image.

e - XYZ Perspective

Use this pull-down menu to select the X, Y, or Z perspective
XY Projection

XZ Projection
ZY Projection
Tilted Projection

Output

The Output options determine where your surface plot settings and information will be dir-
ected.

S & <

Clipboard | Image | Animation

| D |

Clipboard: Clicking this button sends your surface plot information to the Windows clip-
board, where it can be pasted into other applications that accept data from the clipboard.

Image: Clicking this button creates the surface plot in a new workspace. This function cre-
ates the surface plot in the same size as the original image. It is a good idea to create a
new image when you want to save or print the surface plot, because in this case the surface
plot has maximal resolution.

Animation: Clicking this button displays the Surface Plot animation dialog;

Surface plot animation

Rotation Horizontal
ccio ®)\/ertical
Number of steps 0]
Angle range =] .'
(degrees)

See-saw animation
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Rotation direction: Indicate the direction of the animation movement, either horizontal or
vertical.

Number of steps: These spin buttons define the number of frames in the output animation.
Angle range: These controls define the rotation angle of the total animation around X, Y
and Z axes in degrees.

See-saw animation: Checking this box causes the animated image to move up and down,
just as the name implies.

OK: Clicking the Ok button creates an animation sequence in the workspace. The new
sequence then can be saved as a multi-frame *.TIF or * .AVI file.

Using Gallery View

The Image Gallery feature creates a workspace from an active image sequence. The indi-
vidual frames in the sequence are displayed in a gallery format. To see an image gallery,
follow the steps below:

1. Open an image sequence in the Image-Proworkspace.

2. Go to the Image tab.

Capture Adjust Process Select Count/Size Measure Share View Extras | Image

4, @8 E5|m 136 = r
. dag == 251 [14% . ’ iy E Eilih
s @ D A5

Image Surface Gallery Slicer 30 Bitmap Clone  Zoom  Pan Local Lock
- Zoom -

Views Zoom

3. Click the Gallery button.

Gallery

Clicking this button creates a image gallery workspace from the active workspace.
This feature is disabled if there are no active images, or if the active image is a single-
frame workspace. Here is a sample image gallery:
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The red square in the gallery workspace indicates the active frame in the larger work-
space. Use your cursor to click on different frames in the gallery, and the red square
will move to the selected frame, and the active image in the workspace will change to
the selected frame as well. You can also use the following keyboard shortcuts:

e <Ctrl> +<Click> will select or deselect more than one frame.

e <Ctrl> + <Mouse Wheel> zooms the view in or out.

o Clicking the right mouse button opens the context menu and also displays
image information:

9% - O9—0——>

|W_‘; o o gl s 6§ |

Gallery Ribbon
The gallery ribbon contains the following tools:

252 Gallery

[ & ) Show Range Show Every || [ Show Frame Mumber Dimension W active Frame  ~ » P
== _— : = o

2 Frame Show Frame Relative Time . Selected Frame ~
R Edit

L[|l

Extract Average Difference || _ | 10

Show Frame Time DAdiveRange . Mode

| — | = | = e

The Extract tools let you work with individual frames.
hﬁ'Extmct. Clicking this button extracts selected frames into a new image or set.

@Extract Frame By Frame. This button extracts selected frames into new indi-
vidual images (a new image is created for each frame).

Q%Average. Clicking this button creates a new image by averaging the selected
frames,
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LQDz'ﬁ"erence. This selection creates a new image as the difference between the
selected frames.

o Wrap: Calculate the last frame as the difference between the last and first
frames.

o Diff Only: Returns only the difference frames (the result will be one frame
shorter than the original),

m Pad First - pad the result with first frame of no difference,
m Pad Last - pad the result with a last frame of no difference,

The Options let you specify how you will view the frames:
#|Show Range will show frames only from the range Start/End,
#IShow Every Frame will show each frame from the sequence,

#IShow Frame Number show or hide the frame number in the top-left comer
of the frame,

#| Show Frame Relative Time shows or hides the frame relative time
#|IShow Frame Time shows or hides he frame date and time,
The Style tools let you customize the frame display:
WA ctive Frame selects the active frame color
ESelected Frame indicates the selected frames color
CActive Range selects the active range color

ﬁReset Style resets the colors to their default (Active frame — Red, Selected
frames — green, Active Range — yellow)

“WReset Zoom resets the zoom of the frames to the default size

Clicking the Edit button opens an additional ribbon:

&7 Edit

Cut o o v
tl = Q Q e 4 u
&l Copy = )
Paste Add Remow Left  Right || Close Edit

Mode
‘ Clipboard ” Frames || Close |

B Extract ~
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Note: Edit Mode enables “Drag and Drop” operations with frames. This allows you
to (rearrange frames and add frames from the Image Strip.This feature is not usable
with image sets.

The Clipboard group contains the standard set of tools, applied to image frames:

EilPaste Click this button to paste frames from the clipboard into the image
next to the active frame.
gPaste New exports frames from the clipboard into the new image.

2 paste Frame by Frame exports frames from the clipboard into new
images (new image created for each frame).

d'% Cut Click this button to cut selected frames from the image and place them
onto the clipboard.

@Copy This selection copies the selected frames onto the clipboard.
-q'Extract. Click this button to extract selected frames into a new image or set.

i -I'|
“<dExtract Frame By Frame. Click this button to extract selected frames to new
images frame by frame (a new image is created for each frame).

The Frames group contains additional frame editing tools:

Add Frames:
4lAdd Active frame only. When checked, only the active frame will be

added from the source image

Location
« First adds frames to the beginning of the sequence.
o Current adds frames at the current location (active frame).
o Next Current adds frames to the next from the Current location.
o End adds frames at the end of the sequence.
“04dd All adds all available frames to the sequence.
.Add Blank Frame adds a blank frame to the sequence.

@Remove is used to remove selected frames from the image.

%4 Left moves the selected frames on one frame to the left.
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Using the Slicer Viewer

% Right moves the selected frames on one frame to the right.
Close group:

UClose Edit Mode closes the Edit ribbon.

Using the Slicer Viewer

Note: The section documents the simple Slicer Viewer that is included with Image-Pro.
Image-Pro with 3D Module includes a more advanced Slicer view, which is described in

The 3D Slicer Ribbon section in Chapter 12 and in the in-product help.

The Slicer Viewer allows you to view and examine a Z-stack volume using cross sections
of the XY,YZ , and XZ planes.The Slicer is located on the Image ribbon, as shown here.

S EEelic ad

Image Suface Galler | Slicer | 30 Bitmap Clone || Zoom  Pan  Leed  Leck
. Zoom
‘ Wit || Zoom

e

Slicer
Clicking the Slicer button will create a slicer view of the current image:
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The top left view is the XY plane. The top right view shows the ZY plane. The bottom
left displays the XZ plane. The bottom-right displays a 3D view of the image.

The Slicer Viewer Ribbon

The Slicer Viewer has the following ribbon bar:

Blmax [®min x| 1000 = pix 100 -2 @ rhin .
JlCross [] = ¥ 1.000 = pix 100 -2 Thm y| 14

@Reset [ z| 100002 pix 1}2 @, z
Composition Voxel Size Slicer Position Thickness

The Composition group defines the parameters of the viewer.

BIvax \faximum intensity projection.
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Using the 3D Viewer

@®Min| \inimum intensity projection.

Note that the number of slides included in the projection is defined in the Thickness
group.

The Cross checkbox turmns the crosshair marker on or off on all the views. The color of the
crosshair marker can be selected using the color-picker drop-down menu.

The Reset button resets the view and resizes the viewers to display the best-fit image.

The Duplicate i button duplicates the active view in a new window.

The Voxel Size group defines the size of the voxel. Note that the X- and Y- size are defined
by the spatial calibration of the image. The Z-size is calculated from the distance between
frames in Z direction. Only the Z- size is editable.

Slicer Position defines the X, Y, and Z coordinates of the cross-section.

Slice thickness is defined in the Thickness group. Clicking the All = button sets the thick-
ness to the specified volume dimensions. This button can be used to create maximum

intensity projections for the whole volume. Clicking the Thin ‘button sets the thickness

to 1.

Using the 3D Viewer

The 3D Viewer window allows you to examine an image stack in a variety of different
ways: by volume, in thick or thin slices, and as an animated display. In the 3D Viewer, all
geometric objects are shown in 3D space. The 3D Viewer is located on the Image ribbon,
as shown here.

SP T IO Jr 1)

Image Surface Gallery Slicer | 3D | Bitmap  Clone || Zoom  Pan Lecd  Lock
. Zoom
| Wiews || Zoom |

Clicking the 3D button creates a 3D view of the current image with the voxel size cor-
responding to the spatial calibration and the Z-distance between slices. Here is a sample
3D image:
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The image can be rotated by holding down the right mouse button and dragging the image
in the workspace. Pressing <Shift> + <Click> and dragging will pan the view. Pressing
<Ctrl> + <Click> and dragging the image up or down will change the zoom.

Note that if you are running Image-Pro with 3D Module, this feature is replaced by the
features described in Chaper 12 of this manual.

The 3D Viewer Ribbon

The 3D Viewer ribbon contains the following tools:

m Capture Adjust Frocess Select Countssize Measure Share Wiew  [=]Image ¥ 3D View
- % e [k_.m].smooml ’jg B = D' & - - |;| % @ g
[ Y| ot um ©O—H-® son T
= .—|—@—+| 128 | (=) —.+| 75
.oad — — Clipboard Ima Animation Load Save
et z| -orsof|ym [ Backgrourd - e o=

Input Voxel Size Style Composition Geometry Output Settings

The Reload % button allows you to reload the volume with different sub-sampling.
Clicking the drop-down arrow displays these choices:

« Reload
« Reload when Image changed
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Using the 3D Viewer

o Reload when LUT changed

Reload when image changed or Reload when LUT changed indicates if the image must
be reloaded if the corresponding parameter changes.

Load Image MRl_s-ﬁ ‘

Image size: 356x 350x 16

X[ 1075y v | 1e07f542 [ 19072

{ Subsampling

vV Auto

You can also define the voxel size and sub-sampling manually. When the Auto box is
checked, the volume is subsampled automatically. Clicking the Reset button sets the sub-
sampling to 1x1x1.

The X, Y, and Z voxel size can be edited interactively in the Voxels Size group.

X | 005
Y| 0053
7| 005

Vol Size

The Style group controls the display of the 3D image:

I l'; ﬁxes!“Smanl

(=—-=+) a0

.Backgrnur‘d g

Style

The Axes button turns the volume axes on or off. Activating the Smooth control enables
sub-pixel approximation of the texture.
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The Transparency slider of defines the volume transparency. The color of the background
can be changed using the Background color picker.

The Composition group defines the options to create the view:

o——te—h 173

Composition

. Blended composition

n Maximum intensity projection

et
=+ Sum projection

Minimum intensity projection

The slider defines the number of slices in volume presentation. The larger number may pro-
duce better quality volume rendering, but may slow down the processing.

The Geometry group defines the camera parameters:

a5 -
=-—®) 25

Geometry

ﬁ Activates the perspective view.

Clicking the Projection button activates following orthogonal views:

Activates the orthogonal view.
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Using the 3D Viewer

12|

FHoE

Sets the XY projection .

Sets the ZY projection.

1 &l Bl ™

£ Sets the XZ projection.

The slider controls the Camera view angle in degrees.

The Output group lets you decide how to display the 3D image results:

92 @

Clipboard Image Animation

Output

Clicking the Clipboard button copies the current view to the WindowsClipboard.
Clicking the Image button creates a new image in the workspace.

Clicking the Animation button opens a dialog where you can define parameters for simple
animation.

Create Animation -
Rotation angle (degrees)

%[ ool v [ 3s00/2 2|

Number of steps
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Rotation angle controls define the rotation angle of the total animation around X, Y and Z
axes in degrees. (X = horizontal, Y = vertical, and Z = perpendicular to the screen).

Number of steps defines the number of frames in the output animation.

Clicking the Ok button creates an animation as a new sequence in the application work-
space. The new sequence then can be saved as multi-frame a TIF or AVI file.

The Settings group allows you to load or save your 3D viewer selections:

=

load Save

Settings

Load 3D viewer options and Save 3D viewer options allow you to load or save your 3D
viewer selections to a file with V30 extension (the file is in XML text format). Loading
saved options allows you to restore a particular view point and composition parameters.

Bitmap Analysis

The Bitmap Analysis command in the View group on the Image tab is used to view the
pixel values of the active window (or a region of interest on that image) in numeric format.
These values can be saved to an ASCII file for later use with an external program, or
copied to the Clipboard and pasted into another application (a 3D plotting package, for
example).

Pixel values can be displayed as they actually exist in the image or in their calibrated form
. They are not interpreted through the display LUT however.

The Bitmap Analysis window imposes no limit on the number of pixels that can be
processed. There is, however, a maximum of 30,000 pixels that can be saved, copied to
the Clipboard or transferred to Exce/ ™. If you need to save more than this number of
pixels, you can define an AOI that is less than or equal to 30,000 pixels, and process the
image in chunks (i.e., move the AOI systematically across the image and save the data at
each interval). Or, you can use the sub-sampling option to read the pixel values at larger
intervals.

Note:Consider carefully how much data you actually need to save in ASCII format; a 100
x 100 segment of a Gray Scale image (10K in binary image form) will consume over 60K,
and a True Color segment will take three times that amount.

To use the Bitmap Analysis feature, follow these steps:
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1. Open an image in the Image-Proworkspace, as shown here:

Veon % -

2% a = 'EEIT

2. Go to the Image tab.

Capture Adjust Proce
iaa E|=
A gae me @

Image Surface Gallery Slicer 3D

Vigws

Select Count/Size Measure Share
B — i
e
g e-y@Ed
Bitmap Clone  Zoom  Pan Local  Lock
- Zoom -
Zoom

View

Extras |2 Image

3. Click the Bitmap button.

The button will be highlighted and you will see the hourglass icon and the Bitmap

context ribbon:
Cell width

Cell Height
‘ ﬂ 'ﬁ H .B‘,’HOWS
Copy Layo

ut

24 B4 || x
s ||

=

L

Subsampling H

Options

1 E Image Background
] Intensity Calibration

After a few moments, a data table with the intensity values of all the pixels in the
image or ROI will appear in the workspace.
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“Welcome 0\{Tumf.ﬁf Q\I:\Tumor.tiﬂ [x)

v lm o | I |m |= lst s+ |s7 |10 |13 J106 |09 |1z

The Bitmap context ribbon appears in the ribbon bar above the workspace:

U:I' .|| cetwigth | 24FH x | 1[5 | [image Background
=1 I|| cell Height | EE| Y | ‘|E| (Ol Intensity Calibration
M 8| me ko -

Copy Layout Subsampling Opticns

The Copy group allows you to send the table data to the Windows Clipboard, Excel,
Word, or save to disk in * . XLS or * . TXT (tab-delimited) formats for printing.

The Layout group defines the size of cells in the table (Cell Width and Cell Height)
and the color channels layout (if you are workign with a color image). If the image has
more than one channel, the channels can be reported in Rows or Columns:
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-::

vi | 1601 | 19602 | 19803 | 1e7n | 1gw2 | 1ama | 1sen | 1seve | 1seis |

: IR - 2 73 25 250 143
227 AT 0 330 420 s 95 {35
724  FEESERERENTE 254 a1 118 251 235 94
735 v R 7 S N T S

79 736 M3 @ M3 Mg 44 -IEI-EI
27 2540 geA 473 M3 a1 EEEREEICIEETAE
738 250w 2 ms s 2 s IEESREEECE
e 250250 149 M5 D 438 -Eil
730 27 M 13 A 51 R
3 25 e U s AR
737 6 M3 @ [0 I 15 m-l
31 228 M0 g mo i R
7 23 222 4 254 254 {5 A

735 254 210 42 253 199 145 EIE AN
Gl 140 | 42| 50 GRS NMNRECN 143 | 34| 56 |
37 mmmm EYER

In column fornat, the channel index is displayed with a colon to indicate the pixel pos-
itions. For example, 392:2 indicates the Y coordinate is 392, in channel 2. Switching
to channels by Rows provides a pixel aspect ratio closer to the original image.

Sub-sampling is useful if you are working with a very large image. This feature lets
you analyze pixels at various intervals on the image.

The Options group let you display the pixel values as they actually exist in the image
or in their calibrated form.

Checking Image Background displays the image as a background for the bitmap data
table. This option can help visually identify the objects of interest.

YLK vix |16 |10 114 |11 | 122
3841 135 225 151 192 207
3841 3843 127 178 58 59 54
043 394:3 159 185 [ 73 55
: 396:1 176 231 157 213 215
st 3862 165 172 i3 T4
9684 3853 178 173 52 76 62
- 358:1 243 168 228 192 208
3862 39873 313 B4 a7 56 71
3553 3283 204 o3 104 51 &2
g8 q 400:1 244 137 212 i85 233
: 400:2 213 52 72 127
3087 400:3 a7 55 114
1581 402:1 234 iag iso iat 224
= 402:2 196 24 I o0 128
400 402:3 190 &1 123
4002 404:1 250 i7E i76 336 188
- 4047 183 41 138 S0
4003 4043 181 -] 45 145 o)
- 406:1 243 i85 i78 725 is3
Image Background on Image Background off

When Intensity Calibration is checked, the table shows intensity calibrated pixel
values. (The number of decimals is defined in the application options described in
Chapter 2).
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Intensity calibration bitmap table

Zooming Images

The Zoom group contains the controls that allow you to resize the image or a portion of
the image.

eH@Ed

Zoom  Pan Local Lock
Zoom A

Zoom

There are several ways to zoom in and out on an image, that is, to display it at different
levels of magnification. You can:

o Use the Zoom button in the Zoom group
e Use Local Zoom
o Use the wheel on your mouse (if available)

o Use the scale bar.

Zooming by Using the Zoom Button
This method of zooming allows you to zoom in on specific areas of the image.
1. Click the Image tab from the Image-Pro menu bar.
The Zoom group is displayed.
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Zooming Images

— F
o - @Ed
S

Zoom  Pan Local Lock
Zoom - |

Zoom

2. Click on the Zoom button [% ].
3. Do one of the following:

m Position your mouse over the area of the image you want to magnify, and
click the mouse.

m Click and drag a rectangle around the area of interest on which you want to
zoom.

The image is magnified. If needed, you can click or drag the mouse again to magnify the
area of interest even further.

Zooming with Local Zoom

The Local Zoom feature provides a tool to show a zoomed area of an image in a separate
window with a given zoom factor. It can be used with manual measurements, the cal-
ibration marker, manual tagging, etc. You can find it on the /mage tab, or by clicking the

el button on the context menu.

When you select Local Zoom, a new window opens on the right side of the application
area.

‘Loca\ Zoom T ox

Zoom 400% - | [\ Cross hair . =5
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The cross hairs in the Local Zoom window show the current cursor location. This makes
placing accurate manual measurements very easy, even on large images:

Zoom: Choose the required zoom factor from the drop-down list.

Cross hairs: Checking this box turns the cross hairs on; un-checking the box turns the
cross hairs off. The color picker button selects the color of the cross hairs.

Zooming by Using the Mouse Wheel

If your mouse has a wheel on top between the left and right mouse buttons, you can use
this wheel to zoom in and out on the image. Simply roll the wheel while the image is act-
ive in the Image-Pro workspace. Roll the wheel toward you to zoom out on the image,
and roll the wheel away from you to zoom in on the image.

Zooming by Using the Scale Bar

This method for zooming allows you to take advantage of zoom presets, or to put the
image in ‘fit to window’ mode so that whenever you resize the image window, the image
is enlarged or reduced to the size of the window. For example, you can zoom the image to
a specific percentage of its actual size, such as 50% or 200%.

1. Position the cursor over the image and right-click the mouse.

You will see the scale bar.

118%  ~|(= +

2. Move the slider to the right to increase the size of the image, or to the left to decrease
its size. You may also click the arrow to see the drop-down list of zoom presets. The
scale bar also appears in the status bar at the bottom of the Image-Pro workspace.

Panning Images

The Pan tool is used to position an image that does not fit entirely within the image
window. You can:

o Use the Pan button in the Zoom group

o Pan in the Image Strip
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Panning Using the Pan Button
1. Click the Image tab from the Image-Pro menu bar.

The Zoom group is displayed.
1L
N W

Zoom  Pan Local Lock
Zoom - |

Zoom

o

sy

1

3. Use your mouse to move the image around in the frame.

£

Pal

2. Click on the Pan button [

i

Panning in the Image Strip Using Image Navigator

The Image Strip displays a thumbnail of your entire image. When the active image is
zoomed and doesn’t fit in the viewer, the viewing area is shown on the image strip thumb-
nail as a semitransparent overlay.

- & a® 4
L ., L S

"’ - I."
: ‘. l'.l e
L ] .. ‘ b, ]
" 8 g .

L ) -"‘. i

L -' ... »
.1I. e .‘l' ‘ )
® .-,', . @ L - "
P TE I A . g
s 9 * s

‘,.! _t.".d -- -

m Click and drag the center of the viewing area on the thumbnail to control pan and
scroll of the image.
The Image Navigator feature allows you to use your mouse to move the white rectangle
around in the image strip. The zoomed portion of the image in the workspace will move as
you move the thumbnail in the image strip.
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Enhancing an Image

There are several tools available through Image-Pro’s Adjust tab for visually enhancing
objects of interest in your images. The features on the Adjust tab include:

VHEo kK- ImageTek
Capture Adjust Process Select Count/Size Measure Share View Extras  [2adImage _3[} View Automate Custom

- L] = =

¥ 3 5 F_— ; _ 50 3| BL: ol . t‘\_:é
- — 5015 wik: 151 o (@ Ll

Dye / Tint Pseudo = o Advanced
- - T 15 SBestrit + O H B
Geometry Convert Color Display

Resizing an Image

Image transformation allows you to rotate or resize the image in the Image-Pro workspace.
These options allow you to examine the image in more detail. To resize an image, follow
these instructions.

1. Open the castiron.tif image in the Image-Pro workspace, as described earlier in
this chapter.

2. Select the Geometry group from the Adjust ribbon:

ey =
& Sl (o

F'.egize F'.o’gate Call*.ras

Geometry ‘

3. From the Resize pull-down menu, select an image size:

Width: 540 - px [D] I
Height: 672 - px I

e .
4 Fesize

4. Click the lock icon and select a measurement unit from the drop-down menu.

Pixels

Inches

Percentage




Rotating an Image

This will maintain the current aspect ratio of the image. To unlock the aspect ratio,
click the icon again. You can find more information about aspect ratios in Chapter 3,
Capturing Images.

From the second pull-down menu, select the type of smoothing you require in your res-
ized image:

Mane

Bilinear

Bicubic

The resized image will appear in the workspace, with a name derived from the original
image’s name and a suffix indicating that the image has been resized, such as
castiron 100resz*.

Rotating an Image

Rotating an image allows you many different views of the same image. For example, you
can rotate it 90 degrees counterclockwise, or flip it left to right. To try some of the image
rotation features, follow these steps:

1.
2.

Open the image in the /mage-Pro workspace, if it is not open already:
Select Rotate from the Geometry group:
- =
A oo

HE-EIZE Flotvate Call*.ras

Geometry

Use the pull-down menu to see the Rotate tools:

k (S z«. Angle 7 20 7‘:

.-, = A| Preview || Trans|ucent
¥ ﬂ. f| RefGrid [* DE Trim

5%

The tools are:

) . .
s+ Rotate image 90° clockwise,
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Q Rotate image 90° couner-clockwise
f?- Flip image left toright

§} Flip image top to bottom

g:; Rotate image 180°

gi Swap comers
Free angle rotation:
« Angle indicates the angle of rotation counterclockwise.
o Preview displays a preview of the rotated ROI.
o Translucent displays the rotated preview in a translucent format.

o Ref. Grid displays a reference grid with the preview on the image at the spe-
cified grid angle.

e Trim will trim the rotated ROI to the same size as the original ROL
/ . . . .
+ &% Rotate with trim into a new image

’d
« 7% Rotate without trim into a new image.
4. Choose the flip left to right tool.

The image will flip automatically, as shown here:

28RS0

Original image Flipped image
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Using the Canvas

You may want to experiment with the other Rotate tools. The Hint windows and tooltips
contain additional information about these tools. A sample hint window is shown here:

Flip Lefi-Right
| Create a3 new reoriented
ri -5 image by changing the

arientation of the RO of an
“ image. Swap left and right
sides of the image.

Using the Canvas

The drawing Canvas lets you add or remove space around an exisiting image.

a 5l (o

Hagize F'.D:Lrate Ca nvas

Geometry

1. To use the canvas, click on the Canvas button on the Adjust tab’s ribbon.

You will see the drop-down menu, as shown here:

Width: | 883 E" o | @
Heighit: px
ﬂ[am‘as <

2. Use the Canvas command from the drop-down arrow to position the image on the
canvas, as shown here:

| ﬂ Canvas 7'
2] 2] 2
I
=] El LTTl:up—C
2] 2l Pl
| AverageBG
BG Color L3
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From here, you can add annotations and labels to the image on the canvas.You can
also adjust the background and color. You can crop the image by removing space
around it.
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Converting Images

Use the Convert group commands to transform an image to another color model, to extract
a specific color channel from a color image, or to merge an active, 8-bit gray scale image
into a True Color image. You might do this to perform editing or analysis upon the image
in another model or to save the image data in a different model for use with an external
program.

The Convert group is shown here:

FMono Bbpp -

L lI| Apply

| Convert |

To convert an image:

1. Select the Destination image type from the drop-down list.

[Mono 12bpp.
Mono 16bpp
Mono FPoint
Caolor 24bpp
Color 36bpp
Caolor 43bpp
Calar FPaint

2. Click Apply.

|=| Apply
Scale Pixel Values
@) Best Fit Pixel Values
Source: 21 - 242 destination: 0 - 4095
Drect Copy Pixel Values
/| Apply Best Fit

Custom Cornwersion Pixel Values

3. Select the type of conversion to perform.
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Your image is automatically converted to the new model. Once you have set the con-
version options the way that you want them, you can click the Apply button in the
Convert group to convert the active image using the current settings without making
furrther changes.
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Using Color Group Commands

Use the Color group commands to transform an image to another color model, to extract a
specific color channel from a color image, or to merge an active, 8-bit gray scale image
into a True Color image. The Color group is shown here:

- 3 = r
Vi § =
Extract Merge Dye/Tint Composite Pseude

-
| Color |

Use the Extract selections to extract a specific color channel from a color image, and view
it as an 8-bit Gray Scale image. You might do this to reduce the saturation values in a
HSI image, or boost just the Blue values in an RGB image.

Use the Merge command to merge an active, Gray Scale image into a True Color image.
This is usually done to return a channel, extracted with the Extract Channel command, to
an image after the channel data have been manipulated. However, you might use it to
merge any Gray Scale image to a color channel in a True Color image.

Dye/Tint Images

The Dye/Tint feature lets you apply a color to your image(s) that corresponds to the emis-
sion color of your dye. If you are using color to explore the intensity distribution of your
image, please refer to the Pseudo Color feature later in this manual and in the in-product
Help. Click on the drop-down arrow to see the Dye/Tint dialog:

S| Tint Image Ony/Off
| Add to Color Compaosite

Dye: Custom - | i

EmissionWavelength (pm: 510 E
v

E 3  u

Tint Color: I -

Hue (7} 120 E
w
B . Is

W Apply Dye/Tint to Image |
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Check the Tint Image On/Off box to show or hide the tint on your image.

Check Add to Color Composite to automatically add your tinted image to the color com-
posite image.
The Dye drop-down list displays a list of your current set of favorite dyes. You may select

a different dye from the drop-down list, and all the remaining controls will be updated to
show the characteristics of the new dye. If the dyes you want are not in the current set,

click the settings button @
plete list of the available dyes. Here you can add select a new favorite dye, add a dye to
the list, or delete old ones.

to display the Dye Editor dialog, where you can view a com-

The Emission Wavelength drop-down displays the emission wavelength for the dye you
have chosen. You can adjust the emission wavelength by clicking on the spectrum or enter-
ing a new value. The default Tint Color will change in response to changes in the emis-
sion wavelength.

The Tint Color box lets you choose a color to indicate a particular dye. Here you can
change the color associated with the selected dye, or define a custom color. The default
color is linked to the emission wavelength. When you change the emission wavelength,
the tint color and hue change. The default Tint Color can be adjusted to a different hue by
using the Hue slider or by entering a new Hue value. A completely custom Tint Color
can be selected by clicking the down-arrow next to the Tint Color box, and selecting a
standard or custom color.

The Emission Wavelength and Hue override a custom Tint Color, so to set a custom
color, you should first set the wavelength, and then set the color using either the Hue con-
trols or the Tint Color.

Click Apply to add your dye or tint color to the active image.

Using Color Composite

Color composite is a common operation for merging individual fluorescent images. For a
variety of reasons it is not always possible to acquire the images simultaneously, so image
processing tools are necessary to present a complete and accurate qualitative picture. The
Color Composite View is used primarily to merge and register fluorescent images acquired
as monochrome single wavelengths into a color composite image.

Use Color Composite to create and configure color composites using black and white
source images. You can access the Color Composite dialog box through the Color group
on the Adjust tab.
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Using Color Composite

You can combine grayscale images into a color composite. Any group of grayscale images
that are of the same size can be mixed in a color composite. Images of 8-, 12-, 16-bit
integer or floating point format are combined into a 24-bit color composite. Each input
channel will have individual LUT adjustments, as well as a registration offset to line it up
with the rest of the images. You can also combine individual channels from a single
image. Each channel will be listed separately.

To create a color composite, follow the steps below.

1. Open the images that you want to combine. In this example, we are using the Blue
DAPI 10.tif, Green FITC 10.tif, and Red TRITC 10.tif.

2. Click the drop-down arrow in the Composite area in the Color Group on the Adjust
tab.

,i‘fjg Z]'

Extract Merge Dye/Tint Composite Pseudo

- - -
- -

Colar

3. Select Add Alllmages from the drop-down menu.

Composits

Red_TRITC_10.tf

Blue_DAPL 10.if

Green_FITC_10.if

@ Add AllImages

The three demo images are combined into a single color image in the
Image-Pro workspace:
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o2 [l e (%)@Y
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The three original images and the combined image appear as thumbnails in the image
strip on the left side of the workspace.

The color composite dialog on the right side of the workspace contains information
about each image. Each of the original images represents a single channel in the com-
posite image:

IBAdd « o Apply ~ K Delete Al

=1 Color Compaosite View
+ - Display (B:50, C:50, G:1)

o : ﬂ Blue DaP_106f | 3 | [l -
E Green_FITC_104f | 3¢ | [l -
H red TRITC_104f | 3 | [ -

o &
=

+

Detailed information about each color channels can be displayed by clicking on the +
sign to expand the image information. You can make changes to the image inform-
ation, change the color display, or remove one image/channel entirely.

Click the eye button to show, blink, or hide the composite images, as shown here:
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Using Color Composite

Show, Blink or Hide
- - show current image,
E - blinking mode,
- hide current image in the
H View.

You can save your composite image as a single image or as an image set.

To save your composite, click the Apply button:
] i yAdd ~ S Apply - ¢ Delete Al

To save the composite as an image set, click the drop-down arrow and select image
set:

(ThImage
@Image Set
Auto -

You will see the Save Image as Set dialog.

Click Save to save the composite as a *.mcs set.
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Pseudo-Coloring an Image

Use the Pseudo-Color command to “colorize” an active monochrome (Gray Scale 8, Gray
Scale 12, Gray Scale 16, or Floating Point) image. You might do this to highlight cer-
tain features in a gray scale image. For example, you might want to display all densities
above a certain point in red, or, if your imaging device recorded thermal information, all
temperatures below a certain point in blue.

You might also use it to visually amplify specific intensities that are very difficult to dis-
tinguish from their surroundings. For example, features produced by pixels with values of
122 in a field of pixels with similar values would be impossible to see in a gray tone
image, but would jump out if that value were to be rendered in color.

When you pseudo-color a monochrome image, you build a special palette through which
your monochrome image is displayed. Pseudo-coloring an image does not modify the
pixel values in your image bitmap in any way (it does not convert your image to True
Color or Palette, for example). It simply associates a pseudo-color palette with the image,
that interprets the gray-level values in the image as color.

Pseudo-colored images are very similar in structure to Palette class images, but they differ
in a couple of important ways. First, the pixel values in a pseudo-colored image actually
represent continuous-tone intensity information, whereas a Palette image's pixels carries no
intensity significance. Secondly, a Palette image includes a palette table that is actually
part of the image file.

The pseudo-color palette associated with a pseudo-colored image is not a permanent part
of the image. It is a palette that you assign to the image while you work with it in Image-
Pro. Pseudo-color palettes can be saved to a disk file, and later loaded for subsequent use
with any monochrome (Gray Scale 8, Gray Scale 12, Gray Scale 16, or Floating Point)
image.

The basic steps involved in pseudo-coloring the active, monochrome image are to:
1. Select the Pseudo button from the Color group on the Adjust ribbon:
»
Lo
Pseudo

-

2. Click the drop-down arrow to see the Pseudo-color dialog:
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Pseudo-Coloring an Image

Pseudocolor On/Off

Spectrum (M1 Blue-Red - | Type |(§)

Start ST -ena | 2555
r )

Divisions 258 5 Spins 145

OReset “'{TJLaad BSa'—;e @3 <

Check the Pseudocolor On/Off to show (or hide) the pseudo-coloring on the image.

Change the color assignments and refine the intensity division widths. This is done
using the Spectrum and Type drop-down menus or the color bar.

The Spectrum drop-down list lets you choose which colors will be used for coloring
the images. Choices include Blue to Red, Red to Blue, Cyan, Magenta, and Yellow.
You can also define a custom color spectrum.

Type lets you choose RGB, HSI CW, HSI CWW, or a custom type.

Specify the range of intensities you want to pseudo-color. The intensity range is spe-
cified using the Start and End spin buttons. You can load saved pseudo-color set-
tings using the Load button.

Specify the number of distinct colors you want to associate with the selected intens-
ity range. The number of colors is selected using the Divisions spin buttons.

Indicate the number of spins. If you want the spectrum to repeat over the intensity
range of the image, you can set the Spins to the number of times to repeat the spec-
trum.

Save the settings for future use (with the current image, or with another). This step is
optional. You do not need to save the pseudo-color assignments in order for them to
be applied to the active image. If, however, you want to save it for continuing use or
to exchange with a colleague, you need to save it. When you click the Save button,
Image-Pro saves the current pseudo-color palette settings.
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Adjusting Color Channels

To adjust the color channels, or load a saved Look-Up Table (LUT) use the Display
group on the Adjust ribbon.

O—o—®| =E s 21|
CEO—T—@®| s |we| 22 @ @ L E
YO—0—®| 1B sSeestfit- |9 4 K

Display ‘

Advanced

This feature contains the following tools:

Apply Display te ™ 4' Select Channel
Image
Invert Display
Load LUT I//

Save LUT

Image data
range
Reset Display

1. Click the drop-down menu arrow.
2. Select the channel you want to adjust. The default is All channels.
i All Channs
Red Channg
Green Channg
4 Blue Channel

3. Click the Advanced button.

You will see the Advanced tools ribbon:

OO wEls [ WA || [Bo ] E}__" Y B oo

G—0—® 0w 255
2 5 . v o H\slogmm [],mamlc LUT | Free Form || lgnore | Active
B &S | 1reo——® 1B wewrm- @& g'H ROl |Frame

Histogram H Look Up Tables H Options H Log X Y H

log

‘ Copy H Display

This tab contains all the features you may need to make and view changes to the
Lookup Table.

As you make changes to the LUT, you will see them reflected in the LUT profile
graph at the bottom of the workspace:
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Changing the Display Range

32

S Active channel: Lurinance

Note: You will not get a dynamic LUT profile graph for * AVI and *.SEQ files unless you
select an active frame.

If you are working with a black and white image, you can adjust the black and white
levels by using the BL: and WL: spin buttons, or typing new values in those fields.

Black Level

O——®| s0ff e 165 mAICh -
CO—0—@| s0E|w| 558 ¢ @ L

TO—O—®| 1B =shtrit- @M K

‘ Display

White Level

Changing the Display Range

The Display Range is the range of image intensities between the low and high values
(inclusive) of the black and white levels. This feature allows you to improve the visu-
alization of objects of interest in your images by:

o Excluding irrelevant image data
« Boosting the contrast between relevant intensities.

For example, the intensity values of an 8-bit gray scale image can range from zero to 255,
and often the useful data covers only a small portion of that range.

With the Display Range feature, you can set high and low thresholds for intensity values
such that all pixel intensities below the low level display as black and all pixel intensities
above the high level display as white. Image-Pro scales all intensities within the active
image to take advantage of the range of black and white values available on your monitor.

Display range enhancements are implemented through a Lookup Table rather than by
modifying the image bitmap. The original appearance of your image can be restored at
any time. If you want to make the enhancements permanent, you must write them to the
image with the Apply Display to Image button..
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To change the display range for an image:

1. Select the Display group in the Adjust ribbon.

e——®| = s = E
UEO—0—®| sl w| 202B ¢ @ L s
Te 9 —®| 1B SiBestFit- |G M K5 ‘

Display

2. Click the Best Fit button to find the best display range automatically. You can use the
BL and WL spin buttons to make further adjustments to the display range.

Adjusting Brightness, Contrast, and Gamma

The brightness, contrast, and gamma controls provide three ways to adjust pixel intensities
in order to enhance objects of interest in the image. They allow you to adjust the display
of image intensities between the black and white levels.

To adjust brightness, contrast, or gamma:

1. Click on the Display group in the Adjust tab’s ribbon:

O—0—®| = s 215 . E
CO——@| sl w| 0EHv @ —
YO—0—@[ 16| Sewri- |9 MK |

Display

As you move the sliders, the image in the workspace displays the changes in intensity.

2. Use your cursor to select the color channel that you want to adjust.

- i + 502

-

Brightness: Increases/decreases all intensity
values uniformly. In the example below, brightness has been increased from the ori-
ginal.

L

OriginalAfter Brightness Increased
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Changing the Display Range

ez ' i U5 Contrast: Increases/decreases high and low

intensity values reciprocally (that is, as the high values are increased, the cor-
responding low values are decreased, and vice versa). In the example below, contrast
has been increased from the original.

oL

OriginalAfter Contrast Increased

—_ | 1=
¥ U ! Gamma: Adjusts the contrast for the high and

low intensity ranges simultaneously. In the example below, gamma has been
decreased from the original.

oL

OriginalAfter Gamma Decreased

Resetting the Image

Because the enhancement features (Equalize, Contrast Enhancement, Display Range, and
Invert Contrast) are implemented through a Lookup Table, the changes made to the appear-
ance of your images are not permanent. You can restore the image to its original appear-
ance at any time. To do this:

= Click the ResetDisplay button W from the Channels group.

The Lookup Table is reset and the image appears as it did before any enhancement options
were defined.

Making Enhancements Permanent

Because the enhancement features (Equalize, Contrast Enhancement, Display Range, and
Invert Contrast) are implemented through a Lookup Table, the changes made to the appear-
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ance of your images are not permanent. This means they will not be saved with the image.
To make the enhancements permanent:
m Click the Apply Display to Image " button.

All Lookup Table values are permanently applied to the image and the Lookup Table is
reset to its default state.
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Comparing Images

The image comparison feature enables you to compare two images that may have changed
over time. You will find the Image Compare feature in the Compare group on the Cap-
ture ribbon.

Image
Compare
To use Image Compare, follow these steps:
1. Open the two images that you want to compare.
2. Go to the Compare group on the Capture or Home tab’s ribbon.

3. Click the Image Compare tool. You will see the Comparison tools ribbon.

0 pdd ~ | W \‘ e » Angle £ @ i Ajd\uwﬂ(:s\ze Transparency E Freview

o | 5 . 4 Opacity 10| ces !  AspectRatio [lBackground  ~ e :‘

KK | melQ remr 5 | Reset| Bxport || Points Register || 0 pioy Rotate  Snap To[Nane+] | 700m || [ BestF Aeply
e Align I Image Parameters | Opions | Result

4. Click the Add button @ to add images to the view.

5. Use the tools in the Align group to adjust the position of your images.

n it

b &
L r ' “ v

Align

6. Use the Parameters and Options groups to make changes to the transparency, back-
group, and other characteristics.

Allow Resize || Transparency

b ([[{4]r

pacity =|| _ | = ||v AspectRatio [] Background ¥
Weighting 100 E T e | IC| Allow Rotate  Snap To |MNone -
Image Parameters | Options

7. Click Apply A new image will be created from the comparison of the two selected
images.
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) Image Compare

@ o ‘ .-;".. :' »
..‘::.'?'!.::g" ’:

The darker areas indicate where the image has changed.

The results appear in a combined image.

Sl

194



Correcting the Background

Correcting the Background

Use the Background Correction command to make adjustments to the background of your
image. This tool is used to better distinguish image background from image objects, mak-
ing it easier to extract the objects during a counting or measurement operation. The Back-
ground Correction command can correct uneven background intensities, and compensate
for irregularities due to uneven lighting, nonuniform camera response or minor optic
imperfections. It might be used to remove evidence of dust on the lens, or to correct for
bright spots caused by the light beneath the microscope's stage.

Two types of background correction are provided by Image-Pro:

o Background Subtraction should be used for all images except those of transmitted
light experiments which will be used to measure optical density.

o Background Correctionshould be used for optical density applications, as it accounts
for the fact that optical density is not a linear function of the gray scale.

Image-Pro provides several tools that allow you to adjust the background of your image.
They appear in the Background group on the Process ribbon:

j Subtract -

_u'} Cormrect -

ru:,C!;}?‘D|;:ti1:ans -
| Background |

The Options allow you to create a new image from the background image.

Create Mew Image
Extract Background Image [
Extract background image displays the background image during black and white Cal-
culation.
To use the Background Subtraction command, follow these steps:
1. Open the image that you want to correct.
2. Click the Subtract drop-down arrow .

You will see the following dialog:
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Dark B;}:ﬁcground

Bright Background

Background From Points...
Feature Size 20 E

m Tissue tif B

| Browse...

3. Choose a dark or light background to subtract.
The subtracted background will appear in the workspace.

You may also use the browse button to choose a saved image to work with; or create
a background image from existing points in the active image.

To use the Background Correction command, follow these steps:
1. Open the image that you want to correct.
2. Click the Correct drop-down arrow .

You will see the following dialog:

Dark Background

Bright Background
Background From Paoints. ..
Black Level

Feature Width 2

m Tissue tif

=1

=1

=

‘ﬂ.pj Browse...

3. Choose a dark or light background for correction, and indicate the feature width or
black level. Your corrected image will appear in the workspace.

You may also use the browse button to choose a saved image to work with; or create
a background image from existing points in the active image.
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Applying Filters

Image-Pro filters are used to emphasize features of an image. The instructions below
demonstrate how to apply the Sharpen filter to accentuate the edges in the castiron. -
tif image.

1. Open the rice.tif image in the Image-Pro workspace, as described earlier in this
chapter.

e »
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2. Select the Filters group on the Process tab’s ribbon:

YW

2DFilters 3D
= Filter=

Filters

3. Choose the Sharpen filter from the drop-down list of available 2D filters.

Y | 2DFilters
Sharp r
Blur ]

4. Select Sharpen 50% from the pop-out menu:
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Sharpen 50%
Sharpen 100%
Sharpenedges

The filter is automatically applied to the image.

Advanced Filters

The Sharpen and Blur filters are only two of the 2D filters available in
Image-Pro. To see the complete set of available filters, click the arrow for the drop-down
menu:

Enhancement

| Morphotogicat
Kernels
Speci
Large

® Sobel
ORaberts

O Laplacian
O)Variance

*) Sobel Phase:

") Horizontal Edges
“)Veriical Edges
O)Canny.

) Gabor

_)DIC Restore

[ [ Preview -| o Aoty -

<] e

1. Click the radio button next to one of the filters.

2. Click Preview to see how it will look on a sample portion of your image.

You may try this with different filters to see the various effects. The sample area
appears in the center of the image.
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You can also preview the filter in a strip. Cleck the box filter strip box in the drop-

down menu:

[ Preview ~
[ onio
Filter Strip
(ShROIs
@F{egular
@Full Image

The filter strip shows how the image will appear after sucessive numbers of passes:

Low-Pass
Passes: 1

KernelSize:
mcks3:3

Strength: 100

S

Low-Pass
Passes:3

KernelSize:
mcks3:3

Strengthe 100

T 8

Low-Pass
Passes: 3

KermelSize:
micks3:3

Strength: 100

k-

Low-Pass
Passes: 10

KernelSize:
mcks3:3

Strength: 100

k.

Click Apply to apply the filter to the whole image. To save your filtered image as a

new image, check the New Image box.

L Apply

-

O] New Image
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Filtering with Fast Fourier Transforms

The FFT command transforms an image into a frequency spectrum. Image noise appears as

a repetitive pattern which is difficult to remove using standard spatial-filtering tools. The
FFT tool is especially designed to isolate and filter this noise, then transform and edit the
noise pattern out of the image in easy steps.

1. Load the Fftprint.tif file from the Fast Founier Transform folder.

The Fftprint. tif image window appears. Notice the strong diagonal noise pat-
terns.

Welcome £ | FFTPRINT &

1. Go to the Process tab.

@ =-1H-

Capture

P& e L x - I

Adjust Process Select Count/Size Measure Share View  [|edImage

; e 5 . p =
E EBasuEms 2 TV &
=r—| Y
st Corredt ~
Merge Subsample Align  EDF  Tiling HDR  Image Calc “ 20 Filters 3D Grid Cverlay | Forwand
Files - . . +  Compare . & optiors ~ . Filters .
Combire Math Backgrourd Filters Grid FFT

mage Tools

2. Choose the FFT group.

3. From the drop-down menu, choose Remove Periodic Noise.
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Viewing the Image Spectrum

E Forward
e

Remove Penodic Noise
Side by Side

Activate ROI Tool

|Ise Apodization

A copy of the original image with the noise removed appears in the workspace.

Welcome 0 FFTPRINT &

Image with noise

Image with noise removed

Viewing the Image Spectrum

1. To transform the image to its frequency spectrum, click the Forward button in the

FFT drop-down menu.

E Forward

Bl Remove Periodic Noise
Side by Side

Activate ROI Tool

|Ise Apodization

This process may take a few moments. When the transformation process is complete,
the £ftprint-£f£t. tif containing the spectrum appears in the workspace.
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Wielcome £ (FFTPRINT & | FFTPRINT_FFT-

-

—— e

The spectrum appears as a centered cloud of points, with 4 bright points outside of the
central point. These 4 points represent the pattern noise you see in the image.

To eliminate the anomalous frequencies (the 4 outside bright points) you can defining
an AOI around them and cutt the frequencies from the spectrum.

1. From the FFT Filter Options dialog, select Spike Cut.
FFT x
FFT Filter

S| Symmetric ROI Hanning

en

[XR=]

/| Preserve Nil Frequency  Transition (35)

Boost Scale

Al

Type Spike Cut -
L Detect Spikes ~ | W Apply
Display
Show FFT pattern on source image

Cursor: P, A 3.079 pix, -168.555 °
a: Inverse -

2. Click the Detect Spikes button.

The frequency spikes will be selected in the filtered image:
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Viewing the Image Spectrum

Click the Apply button.

The frequency spikes will be removed from the image. The majority of the anomalous
frequencies have now been removed from the image.

To return the image to spatial form, without the noise, select New Image from the
Inverse drop-down menu:

| Display

/| Show FFT pattern on source image
Curser: P, & 1.976 pix, 10226 °

Cinverse -
~ || MNew Image

A copy of the original image, without the noise, appears in the workspace.
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Image Sequences

Image Sequences

Image-Pro allows you to open and navigate multi-frame images saved in the
. seq format. The sequence viewer is automatically used for images that have

more than one frame. The image sequence tools appear in the Combine group on
the Process tab’s menu:

v

=

Merge Subsample  Align EDF
Files - -

-

Combine

SIS
| E [

-II -II
Tiling

B =

HDR Imiage
- Compare

=]

E

Subsample

Merge Frames

Subsample

Interval 2
Offset 0

Difference

Options | Diff Only |Z|

Maormalize

Average
Sum
Maximum

Minimum

Motion Deted:

Method |Median Runn [ - |

To see the image sequence tools, click the drop-down arrow under Subsample:

Merge Frames merges the frames in all selected images into a sequence.

Subsample creates a subsampled sequence of selected images.

m The Interval control defines the sub-sampling frequency. The active frame range of the
sequence is used; the operation always starts from the first frame in the active frame
range. When Interval is less than 1, the input sequence will be oversampled.

m  Offset defines the position of the first frame of subsampled sequence.
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Note that all sequence operations work with selected images. Multiple images can be selec-
ted in image strip using <Ctrl> or <Shift> clicks. If no multiple images are selected, the
active image sequence is used for processing.

Difference calculates frame-to-frame difference in selected images. The Options define how
the last or first frames will be processed:

Wrap Around calculates the last frame as the difference between the last and first
frames

Diff only return only difference frames (result will be one frame shorter than the ori-
ginal)

Pad First pad the result with first frame of no difference
Pad Last pad the result with a last frame of no difference

Normalize normalizes frame intensities on the whole sequence. The function uses the act-
ive frame as the reference and scales intensities on all other frames to match the mean
intensity of the reference frame. If the image contains ROlIs, the sequence is normalized by
intensities within ROIs. The function can be used to normalize frame intensities on Z
stacks before segmentation (including 3D) and measurements. When the option By Gain
and Offset is active illumination is normalized by Gain and Offset, when the option is off,
only normalization by Gain is used. When the option is On the Gain is calculated based
on standard deviation of the intensity, when off - from the Mean value of histogram.

Average calculates the average of all frames in the selected images.

Sum calculates the sum of all frames in the selected images. Note that the output image
will be a floating point type with the number of channels corresponding to the source
image.

Maximum creates maximum intensity projection of all frames.
Minimum creates minimum intensity projection of all frames.

Motion Detect operation will detect only moving objects and extract them to new image,
then this image can be used with tracking. There are 3 methods: Average Global, Aver-

age Running and Median Running. The operation subtracts filtered image from original,

so all static objects get invisible and only moving objects get detected.

The Size parameter is used with Running algorithms and defines the number of neigh-
boring frames that are used in filtration. When using Median, the size has to be bigger
than the movement of the object through the given number of frames, basically the object
has to cross any point for the given number of frames. For small and fast objects this value
can be small, for big and slow the value should be bigger.
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Flip to XZ: Flips sequence to XZ plane, so the new sequence will have Y axis cor-
responded to Z axis of the original sequence.

Flip to ZY: Flips sequence to ZY plane, so the new sequence will have X axis cor-
responded to Z axis of the original sequence.

The last selected operation will be set as default for Sequence operations button:

H e 8L

Merge pjaximum Align  EDF  Tiling

Combine

The sequence viewer is automatically used for images that have more than one
frame. The sequence viewer has an on-screen toolbar, which appears only when
you move your mouse over the image. The example below shows the sequence
toolbar superimposed on the bottom of the image:

The toolbar becomes less transparent (more opaque) when the mouse is over the
toolbar:

The toolbar has the following buttons:
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Go to first frame

Go back one frame

Play sequence backward

Play sequence forward

06006

Go forward one frame

g Go to last frame

Use active range applies filters and other Calculation to the active range of
frames (on) or to the individual active frame only (off).

d

|ﬂ The playback options button opens the following options dialog:

Set Start 1 :E,
Set End L=
Rate 15.00 12

Loop | == Wrap -

Click Set Start or Set End to set the current frame as start or end of the active
playback range of the sequence. By default the range is set to all frames.

The Rate control defines the playback speed in frames per second.

Loop combo-box determines the action taken during playback when the end or
beginning of the sequence frame range is passed. Choose one of the following
options:

ﬁ_ ‘wrap
=P Stop
=P Foverse

B Use this button to click and drag the sequence toolbar
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@ Click this button to move the toolbar to the area above the status bar.

Clicking the d button will move the toolbar back to the image.

This button also displays the Advanced Sequence Control toolbar.

Sequence Toolsar LS

1= 25 35 45 =5 85 75 8 85 25 il

o @60006 1 1 1 1 | 1l [ 1 @ @' GI;

Cll

This version of the toolbar contains all the functions of the smaller version and displays
the frame numbers also.

You can also use <Ctrl>+<mouse click> and <Shift>+<mouse click> to select active
frames for processing.
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Using the Active Data Overlay

The Active Data Overlay, also known as a heads-up display, is a method of displaying
changing numeric and graphic information over the active image so that you don’t need
to shift your eyes away from the primary view. The term, “heads-up display” was coined to
describe information displayed on windshields, camera view-finders, medical imaging sys-
tems, video games, and other presentations where it would be inadvisable if not dangerous
to distract the operator from the primary view.

To try out the active data overlay, follow these steps:

1. Open an image sequence in the Image-Proworkspace. Our example will use car-
crash.seq.

Gaibration

© Cocushseq e

2013-09-1010:1040389 pixel | O[] & 3 @ ¢ i (B0

2 e s'®™ nPE

2. Go to the Data Overlay group on the View ribbon:

Show | Marker

Data Overlay

3. Click the drop-down arrow under the Show button:
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Using the Active Data Overlay

@ Customize. .

When you click Show, the data overlay will appear on the active image. In this
example, the overlay data appear on the upper and lower left sides of the active image.
A calibration marker appears at the lower right.

© CarCrash.seq (10/63) = B #

Sl

2 —— . .‘ ‘.
Magnif  1.023 120 Pixel
ViewF 19 = )

As you play the sequence, the overlay information updates the frame number and time
information.

. (Optional) Clicking Marker will turn the calibration marker at the lower right of the
image on or off.

E‘ Marker
©

Marker Options let you adjust the position and appearance of the calibration marker:

Marker Options

211



Chapter 4

= Calibration Marker [x] = |
E &dd Marker ﬂ Remowe Matker @nuto Marker
el = (8] (4]
sofs] | O -
=5 | -
I |. -
&

Marker Position |er|

Test Size (%] 5

Marker Size (%) -

| Shadow -

[C1] Show in active data overlay.

5. Click Convert to Annotation to convert the data overlay to an annotation that can be
saved with the image.

@ Customize. ..

Customizing the Data Overlay

Click the Customize button to see the Data Overlay Options panel. Here you will
find tools to display and adjust their location and style of the overlays.

= Show %3 Load ) Save (§)Reset

Name |s L |Di

= All Properties LI &l
4] Image W ar
= View LIE &l
[+ Window LIE &l
| Image Set: ] el

All of the properties can be expanded by clicking on the + sign at the left.

To show or hide an item in the overlay, click the [l button in the Show column. The
button will turn yellow when the item and its sub-items are visible in the overlay.
Hold down the <Ctrl> button when you click to prevent toggling of the sub-items.
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Customizing the Data Overlay

The item location can be adjusted by clicking the Location! |button.

Location [ %)
o ¥ |7 Topleft -
Alignment
Offset(%)| 10E| x| 10
Title column width (%) | 14.0 &
Value columnwidth (%) | 14.0 =

The Location drop-down menu contains predefined locations (Top Left, Top Right,

Bottom Left, Bottom Right). You an create new locations using the Addu button
and defining a name and an icon for the new location.

F |
o5 Mew Location M

Name My Location (T E

[ ok || Cancel |

e

You can adjust the alignment of the location (Left or Right, Top or Bottom). Note that
alignment of predefined locations cannot be changed and they cannot be deleted. Off-
set defines the space between window border and location anchor. Width of both
columns (Title and Value) are defined in percents of window width.

Display style is adjusted using the Display style button L&

Display Style (%]
Font |Arial - -
| Shadow . -

B /U Size | 15FH

Opacity @———0@

You can modify font, shadow and opacity in this dialog. Note that all changes are
applied to the current item and all its sub-items, as with the Show button..

213



Chapter 4

The layout and attributes of the overlays are saved between sessions. These settings
also can be saved and loaded using the Save =k and Load %/ Load buttons.
Clicking the Reset™¥ FES5. button loads defaults.

The format of numbers and dates can be set on the Display page of the Application
Options, in the Formats group:

A note about measurement overlays: If you are making measurements on a Preview
image, and copying these measurements in an overlay to the captured image, you will see
the Live Preview Measurement Copy Warning if the captured image is a different size or
resolution than the previewed image.
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Using Live Extended Depth of Field

Using Live Extended Depth of Field

Live Extended Depth of Field(EDF) allows you to create real-time EDF images using a
microscope with a manual focus control. It also supports stereo microscopes, where chan-
ging the focus position shifts the image.

1. To use Live EDF, go to the Capture tab. You will see the Live EDF group:

5

2
Run

| Live EDF |

The Run button will be enabled only when a live preview or image sequence is act-
ive. Clicking the button will start the EDF acquisition on a live image. live EDF pro-
cess is active the button background turns orange and the text changes to Stop.

Clicking the button again will stop live EDF. If the active image is a sequence the
text changes to Run and clicking the button will execute an EDF acquisition on all
frames of the sequence.

2. Clicking the drop-down arrow displays the Live EDF options:
—— =
F== it
Fun

_

2% Run
Aarto Align (Stereo)
Composition| Local Contrast -

Options...

3. Click the Run button to start the Live EDF acquisition

4. Check the Auto Align (Stereo) option to enable auto align for every acquired frame.
Use this option on stereo microscopes where changing the focus position shifts the
image.
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=

When the Accumulate =" option is on every new live image is added to the com-
position. This option is preferable for Local contrast composition. In other modes you
can switch this option off and add images to a composite manually by clicking the

Add ¥ button.

5. Composition Mode: Make a selection from the pull-down combo box of composition
options:

Local contrast: Choose this option for real time EDF using the Local Contrast
algorithm. This is most useful for high contrast brightfield images.

Maximum: Choose this option for real-time EDF using the maximum composition
mode for sample imaging on a dark background. For example, imaging of fluor-
escent samples.

Minimum: Choose the minimum composition mode for transparent mode illu-
mination of brightfield images

Difference: Illustrates the difference between the base image and the current image
(image with a grey background)

AbsDifference: Shows the absolute difference between the base image and the cur-
rent image. Background is black, but you can also activate Pseudo-color on gray
images, so you that can see changing objects in color on a black background.

6. Click the Options... button to see the Live EDF Options dialog:
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Using Live Extended Depth of Field

Image-Pro Premier Options

Popular

Image
Application

File

Paste
Histogram & Profile
Status Bar
Capture

Display

Web Browser
Task Scheduling
Export

Live EDF

Live Tiling

%Lwe EDF

Stereo Alignment

Alignment area widih | 256 -
Alignment area height |64
| Align by previous

Blending

Defocusing diameter =

Plane blending (0-no blending) A=
Output window position

/| Side by side (show output window in the right pane)
Task

/| Run in background
Reset

(&) Resetto Default

|[ Cancet || Reset

Stereo Alignment:

m Alignment area width/height: Indicate width and height of the size of the area in
the middle of the image, which is used for stereo alignment of images in EDF. If
the images have alittle texture the area can be extended to achieve better cor-
relation

m  Align by Previous: This option defines the alignment method, which is used with
Auto Align (Stereo) mode. When the option is on, the new image is aligned by
the last added to image, then the option is off, the start image is used to align all
following images.

Blending:

m Defocusing diameter defines the size of the filter that detects in-focus areas on the

image. The default value is 6.

m Plane blending sets the size of the blending area between in-focus zones from dif-

ferent planes. The default value is 4.

Output Window Position
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m Side by side: When this option is on, the workspace is split into 2 panes, where
the live preview window is on the left and the output window is on the right.

Task

= Run in background thread: When the option is on, the Live EDF is started in a
separate thread. This option should be used with multi-core processors, so Live
EDF will run in parallel to the live preview and not slow down preview frame
rate.

Reset
m  Click this button to reset the Live EDF settings to the default selections.

7. Click the Reset button to restore the defaults for all options.

A sample dual-viewed, real-time EDF composite image is shown here:
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Using Live Tiling

The Live Tiling module for /mage-Pro makes it easy to acquire a large tiled image without
an automated microscope stage.

1.

To use Live Tiling, go to the Capture tab on the Image-Pro ribbon. You will see the
Live Tiling group:

N
i
Run %‘; u

-

Stop 5
LveTiling |~ ")
The Run button will be enabled only when a live preview or image sequence is act-

ive. Click the button tostart tiling on a live image. When the Live Tiling process is
active, the button background turns orange and the text changes to Stop.

Click the button again to stop Live Tiling. If the active image is a sequence the text
changes to Run and clicking the button will will tile all the image frames in the
sequence.

Click the drop-down arrow to display the Live Tiling options:

E Flun
B Maticn Detection

Use EDF Adding Tiles

Show Crop ROI

Carrect Background

Set Background Image
. Background Color 3
/¢ PFick from Image

Options...

. Click the Run button to start or stop the Live Tiling.

To start the tiling procedure, move the microscope to the area of the specimen where
you want to start tiling and click theRunbutton. When you click Runthe current image
becomes the starting point for the tiled image. Yellow rectangles will show you the
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outline of the original frame when you move objects under the microscope. The tiling
uses cross-correlation to find the image shift. Use objects with texture for tiling. Note
that empty fields cannot be aligned correctly automatically. When you see that the yel-
low frame follows the image correctly, you can start tiling. Note that the maximum
image shift between slices cannot exceed 25-40%.

m  Motion Detection:Motion blur is a common problem with capturing images of
moving objects. This problem can be eliminated by activating the Motion detec-
tion option. Activating this option is recommended for long exposure times.
When this option is active, a new tile in auto-tiling mode will be added only
when the camera is still.

m Use EDF Adding Tiles: If the image contains out-of-focus areas, use the Use EDF
Adding Tiles option. When this option is on, every new tile is added using the
EDF algorithm.The borders of the EDF image are blended with BlendingWidth
(see Tiling Options).When the option isoff, the tiles are added with full overlap
blending. The option can be activated temporary to merge several focus planes
adding tiles using the Add button.

m  Auto EDF: When the Auto EDF option is on, the new images are added to the
output constantly and clicking the Add button is not necessary. You can simply
adjust the focus, and during the adjustment the EDF image will be created. EDF
images are not added when the stage is moving.

m Show Crop ROI: Shows the outline of any ROI on the image.

m Set New Position: Use this button if, in the middle of creating a tiled output, you
want to continue from another side of the tiled image. Clicking the button will
activate the position selection mode, where you must click on the output image
where you want to continue tiling. You will see the following message;

Mew Tiling Position ‘

MNew tiling position has been set. Please move the stage to
the positicn indicated on the cutput image and resume tiling.

Activate Aute Tiling if necessary.

m  Correct Background: If the microscope has uneven illumination, it can be cor-
rected using this option. Use the empty area on slide as the background, move the
slide under microscope, and click the Set backgroundImage button.
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10.

m Background Color: This option is used for empty areas outside the tiles on an out-
put image. Clicking the Pick from Image button will activate the color picking
tool, which you can use to select a color for the image.

m The easiest way of tiling is with the Auto tiling ~ option. In that case the
images will be added to the output automatically when the image shift exceeds
25% (whenan intemal yellow rectangle touches the image border). Move the
stage slowly, and the images will be acquired and tiled automatically.

Move the object by 30-35% from the original position (when the inner rectangle will
touch image border) and stop the stage. The image will be automatically captured
when the object will stay still for 2 frames. It will eliminate motion blur and improve
the quality of tiled image.

. Repeat step 2 (move-stop) until whole area is tiled.

The tiles can be also added manually using the Add v button. If the tiled position is
not correct you can use the Undo button to remove the last tile and try other location.
Note that if you use Auto tiling the Add button will be switched off.

. To use the Add feature, click Undo ) and move microscope to the location when

correlation is stable. Then activate Auto tiling option again.

. When the tiling is done, click the Stop button. It will stop the output and any blank

areas will be filled with the background color.

Click the Options... button to open the Live Tiling Options dialog:
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Image-Pro Premier Options = X

Popul hr
P .: Live Tiling m

Application Undo

Undo depth sE
Histogram & Profile Maiching
Status Bar Matching threshold (%) 25 E
Capture
Display Color and Sound
\wleb Browser Normal colar -
Task Scheduling Gocolar -

Error color . <
Advanced 7| Play sound =
Live EDF

Blending
Live Tilirg |

| Use blending adding tiles
Info Messages

«#|| Show info clicking Undo
/|| Show infoclicking Set New Pasition

Qutput window position
+| Side by side (show output window in the right pane)

Task

Run in background —

Reset

-

[ ok || caesl || Resmt |

Tiling Undo depth: This option defines the number of undo buffers.

MatchingThreshold: Use the matching threshold for new images. The matching
threshold is within 0...1 range, and the default value is 0.25. If the image cor-
relation is below the threshold, the tile is not automatically added, although it can
be added using the Add button.

Color and Sound. Select the Normal color, Go color, and Error color: These
options define the colors use for the tracking box for normal, active, and error
states. You may also indicate if you want to play a sound when an error is detec-
ted.

Blending: When the Use blending adding tiles option is on (default) new tiles are
added using gradient blending, so no edges between tiles is visible.

Info Messages: Check these boxes to see helpful messages when clicking Undo or
Set New Position.

Output Window Position:Side by side: When this option is on, the workspace is
split into 2 panes, where the live preview window is on the left and the output
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window is on the right.

Task: WhenRun in background threadison, the Live Tilingis started in a separate
thread. This option should be used with multi-core processors, so Live Tiling will
run in parallel to Live Preview and not slow down the preview frame rate.

Reset:Click the Reset button to restore the defaults to all options. Here is an
example of a tiled image:

Dy
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Using Regions of Interest

You can define one or more Regions of Interest(ROIs) in a variety of shapes, and you can
control the positioning, size, appearance and display status of ROIs. This chapter provides
step-by-step instructions for defining and working with ROIs to isolate areas of interest in
your images.
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The Select Tab
The Select tab’s ribbon contains those functions that allow you to mark up an image with
regions of interest or annotations, and share it with another person or work group.

3D Measure

Capture Adjust Process Select 2D Count/Size 2D Measure
cut - G X
Qe 2 B TP @ E X
Flcopy Il
COPY atures Py Optiors ?Mag\cw;mu
=] = - B
MagicWand

Wispaste New B Crop  Manager
Features

Clipboard

Regions of Interest

You can find the ROI feature on the Select tab’s ribbon:

Regions of Interest

If you are working with Image-Pro with 3D Module, this tab is called 2D Selection.
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What is an ROI?

An ROl is a Regionof Interest that is isolated from the rest of the image. Certain
Image-Pro commands can be constrained by an ROIL Once you have defined an ROI, the
command applies to only the pixels within the ROL

Examples of commands that are constrained by an ROI are: Save As, Cut, Copy, Duplicate,
Rotate, and Resize.

For example, in Figure 6-1 below, a square-shaped ROI has been drawn around a particular
object of interest in the image. When the Duplicate command is applied to the image, the
ROI portion of the image is copied to a new image, as shown in Figure 6-2.

Figure E_i-2

You can also apply a filter to an ROL Figure 6-3 show an image with an ROI drawn on it,
and a Sharpen filter applied to the area defined by the ROIL:

Figure 6-3

More information about applying filters appears in Chapter 5.
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Defining an ROI

Before defining an ROI, be sure the image you want to work with is opened in the /mage-
Pro workspace. To define an ROI in the active image:

1. Go to the ROI group on the Select tab’s ribbon:

| a9
4 =

lll"- T

Regions of Interest

2. Click on the ROI tool you want to use. Clicking this button starts the drawing of this
type of ROL The different ROI tools and types are described below.

\ Click

| Selection Tool: Use this arrow to select an ROI on the image.

the drop-down arrow and use the Select All tool to select

Tig more than one ROL

Rectangle ROI: This tool allows you to define a rectangular or

square ROI. Click and drag the mouse from one corner of the
Region of Interest to the opposite corner. To force a perfect
square, hold down the <Shift> key as you click and drag the
mouse. Click the drop-down arrow to see additional ROI shapes.

- -

» »

Rectangle Tool
Founded Rectangle Tool |

|
PalygonToaol

Ellipse Tool

Circle Toal

Auto Tracing Polygon Toaol
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Defining an ROI

Circle or Ellipse: This tool allows you to aiﬂké”” o
define a circular or elliptical ROI in the

image. To force a perfect circle, hold down

the <Shift> key as you click and drag the o

mouse. Dyag to heve

and release

Rectangle by Numbers: This tool allows you to define a rect-
angular ROI by entering the left, right, top, and bottom locations.

") Mew ROIby Numbers
Left: 50 =
Top: =
Right: 5112
Bottom: 100 =

Polygon: This tool allows you define a
polygon-shaped or freeform ROI in the
image.

To define a freeform ROI

Click, drmag

. . around and

Use this technique to create smooth edges. @ back, relaase
. d doudb

Hold the left mouse down while you draw R

with the cursor to create the desired free-
form shape. Double-click to complete the
shape. Doubleclick ~ Chek 4

To define a polygon-shaped ROI

CTick 3
Use this technique to create polygons that CEek 1

are made up of straight line segments. Click 2
Click the left mouse button at each vertex

(including the beginning point) of the

polygon. Double-click to complete the

polygon.

Auto-Trace. Use this tool to trace the outline of an irregular object in the

image automatically. Place your cursor on the object and click two
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points. Image-Pro automatically traces the object.

A

Display Options
Use this button to see the Display Options panel.

b 4

Delete Selected/Delete All:

Use the buttons to remove one or more of the ROIs from your image.

Multiple ROIs: Click this button to place mutiple ROIs on your image.
This option is always on by default.

Optiore

G
i
o

W

@

%4

Options

Use this button to see some additional ROI options:

F:rﬂerge RCls
ROI Mask

Invert ROI: Click this button to invert the ROI; for example, a black
ROI on a white background.

XOR Pixels: Click this button to include or exclude pixels in over-
lapping ROIs. This option is always on by default.

.Order: Use these buttons to arrange your ROIs from back to front, or
front to back.
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Arranging ROIls

After you have defined an ROI, you can move it, resize it, and delete it.

Moving an ROI

To move an ROI:

1.

Click the Selection tool [El ] from the ROI group.
Click on the ROI you want to move. The ROI is selected.

Position the cursor over the selected ROIL

If the cursor is positioned correctly, the Dragging tool [ @ ] appears.
Click and drag the ROI to the desired location.

Resizing an ROI

ROIs can be resized by moving their control points. To resize an ROI:

1.

Click the Selection tool [El ] from the ROI group.

2. Click on the ROI you want to resize.
The selected ROI is selected.

3. Position the cursor over the control point that you want to move.
If the cursor is positioned correctly, the Resize tool [ "I" ort” ] appears over the con-
trol point.

4. Click and drag the control point to the desired location.

Using XOR Pixels

Use this feature to examine pixels in overlapping ROIs on your image. To apply a filter
using XOR pixels, follow these steps:

1.

Draw two or more ROIs on your image, as shown here:
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Figure 6-4

2. Go to the Adjust tab and select the Filters group. Click the drop-down arrow.

Y

|2D F‘i_ltersl

Filters

3. Choose a filter from the filters list:

Kernel size: \9\313
O
| [®F
(Z) Median FiEdin
:_:‘ Gaussian =
() High-Gaussian
() Loc. Equalization
() Flatten
() Rank
() Despeckle

4. Your filter will be applied to the area between the flags on the image.

Figure 6-5
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Rotating an ROI

E Q c-; Angle 7 -ZDE 75:

w» w | 54 Preview [ Trans|ucent

-
- - :
S _,"] W & [ RefGrid (: ofg ETrim

'You can rotate a selected ROI without

rotating the image. The Rotate tools are shown here:

1. Click the Selection tool [EI ] from the ROI group.
2. Click on the ROI you want to resize.
The selected ROI is selected.

3. Position the cursor over the center point in the ROI that you want to rotate. You will
see the rotation cursor.

4. Click and drag to rotate the ROL

Improvements to the ROI controls allow you to rotate the ROI with or without trimming
and place it a new image. When the Trim box is checked, the rotated size of the ROI is
the same size as the original ROI bounds, which usually requires trimming the rotated
ROL The icons displayed are:

P
» & Rotate with trim into a new image

y
= 7% Rotate without trim into a new image.
An example appears here:

The below shows a translucent preview of a -20 degree rotation with the Trim option
unchecked. The green rectangle is the ROI to be rotated. The red rectangle shows the
rotated ROL. The yellow rectangle shows the bounds of the new, rotated result image.

232



Chapter 5

Figure 6-6

The rotated result is shown in the following image. Note that no part of the rotated ROI
has been trimmed off, but as a consequence the new image is larger than the source ROL
Also note that areas outside the source ROI are shown as black in the new image.

Figure 6-7
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The next example shows a translucent preview of the same -20 degree rotation with the
Trim option checked. The green ROI rectangle is not visible here, because the yellow rect-
angle showing the bounds of the new image lies exactly on top of it (this would not be
case if the ROI were a non-rectangle, as in the next example). The red, cut-off rectangle
shows the rotated ROI with its trim.

Figure 6-8

The rotated result is in the following image. Note that part of the rotated ROI has been
trimmed off in order to keep the new image the same size as the bounds of the source ROL

\ ¥

Figure 6-9

Deleting an ROI
To delete an ROI:
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1. Click the Selection tool [EI ] from the ROI group.
2. Click on the ROI you want to delete.

St
3. Click the Delete [ e ] button or Press the <Delete> key.

Note that you can also use the delete button in the image context menu (click the
right mouse button on the image when an ROl is selected) to delete the selected ROIL

TIP: You can use the Delete All tool in the ROI group to instantly remove all ROIs
defined in the active image.
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Setting the Appearance of ROls

These instructions explain how to change the appearance of an existing ROI and how to
set the default appearance attributes for the different ROI types.

Changing the Appearance of an ROl

Sometimes you might want to change the border or fill color or size of your ROI to make
it easier to see on your image. To change the appearance of an ROI:

1. Click the Selection tool [El ] from the RO/ group.
2. Click on the ROI that you want to change.
The ROI is highlighted.

3. Click the Display Options button & in the ROI group.

You will see the Display Options dialog box in the panel along the right side of the

workspace.
Display Options * 0 M
Ellipse / Rectangle / Polpgon |Label
7 Visible \Et
width: 1
Angle [ 0 E
Style: — El
@ )
Visible ‘_._-h ‘
A Zoom withImage
Opacity: (=) ! P
Layer: Layer 0 |z|
Start Frame: 1 E
End Frame: 1 El
| Saveas Default h

4. Use the controls available through this dialog box to change the appearance of the
ROL.
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Drawing Properties

Some common controls available for changing the appearance of graphical annotations
are described below.

m Border: Allows you to change the visibility, color, width, and line style of a bor-
der around your annotation.

m Fill: Allows you to choose the fill color for your annotation, including opacity
and/or transparency.

m  Options: These options allow you to change the size of the annotation when the
size of the images changes, adjust the opacity/transparency of the annotation, and
layer annotations on the image. If you are working with an image sequence, you
can specify the first and last frrames where the annotation will appear.

m Color: Click on the Color button to change the color of the bounding box border
or fill, or to change the color of the text.

m Zoom with Image: Check this box to make the annotation larger or smaller as the
image is resized.

Label Properties

Some common controls available for changing the appearance of label annotations are
described below.

Text
Mew Label
Arial - 1542
S| B, /U |:| -

m Text: Click on the Text tab to change the text of the annotation.
n FontIM:Iv : Allows you to change the font to be used for rendering text.

[ Sizel2U :I' : Allows you to change the font size to be used for rendering text.
« S)BY /)Y : Allows you to make the text shadowed, bold, italics, under-
lined, or shadowed.
5. When you have made the desired changes, click the ROI Display Options panel.

The changes are applied to the selected ROL
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Setting the Default Appearance for ROIs

The default appearance attributes for ROIs are set by designating the appearance attributes
of an existing ROI as the default for future ROIs of that type. Note that defaults exist inde-
pendently for each type of ROI you can draw: rectangle, rounded rectangle, ellipse, poly-
gon, point, and text. To set the default appearance for an ROI type:

1. Click the Selection tool [El] from the RO! group.

2. In the active image, click on an ROI of the type for which you want to set appearance
defaults.

For example, if you want to set the default appearance for ellipse-type ROIs, click on
an ellipse-type ROI in the active image. If one doesn’t exist, draw one.

3. Click the Display Options button ﬁ in the ROI group.

You will see the Display Options panel along the right side of the workspace.

Display Options L

Ellipse / Rectange / Polygon | Label -

7] visible O+
Width: 15
Angle (%% ] E|
Style: — Eh

) |
Visible \E |
[Optiors |

/| Zoom withImage
Opacity: (=) 0H)
Layer: Layer 0 |z|‘
Start Frame: 1
End Frame: 1 E
| Saveas Default )

4. Click Save as Default

The default appearance values are set. Future ROIs of that type will appear as the
selected ROL.
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Using the Magic Wand

The Magic Wand tool allows you to select regions in an image based on the color of
pixels in the image. You can use it to select irregular regions and convert them into ROIs,
Measurements, or Annotations. The Magic Wand tool appears on the Select tab’s ribbon:

=
= - R 4
i. MagicYWand Vali'date

Magic Wand

The Magic Wand group includes the following features:
o Options

17, New Selection. All previous selections will be replaced with a new selection. Hold

down the <Alt> key to temporarily activate this option.
E-éAa’a’ Selections. A new selection will be added or merged with any previous selec-

tions. Hold down the <Ctrl> key to temporarily activate this option.

EJEI.S’ubtract Selection. A new selection will be subtracted from any previous selec-
tions. Hold down the <Shift> key to temporarily activate this option.

o Magic Wand button

&, MagicWand
Interpretation
Maono Range:

Smoothing:

w
alv Al ale

Filter:
Fill Hales
TZI'OI..tIinE Color k

Interpretation (Mono, RGB, HSL or HSI). Converts the image into a different inter-
pretation before thresholding (not available for mono images).

Mono Ranges. Indicates the number of gray levels used for thresholding (combination
of gray ranges depends from type of active image and selected interpretation).

Filtering: Indicates the intensity of any filter to be applied to the selected outline.
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Smoothing. Indicates the degree of post-filtering of the outline (0 — no filtering, 9 —
high degree smoothing).

Fill Holes: Check this box to automatically fill any holes in the outline and include
the hole area in your measurements.

Outline color. Allows you to change the color of the object’s outline using the color
selector.

o Validate button

v

Validate

@ as RO

-
)| as Measurements

£ a5 Annotatiors

as ROI. Converts and validates the selections as ROIs.
as Measurement: Converts and validates the selections as measurements.
as Annotations: Converts and validates the selections as annotations.

To use the magic wand, follow these steps:

1. Open an image with irregular areas in the workspace:

MER veun® - = =
h Home Adust rocess | Select | CoutiSize Messwe DMeaswe Stare  View [image Aoms  Apos  Custom v-
- & % & - @ - 0w
) & o e
Image-Pro
Premier 3
. » & 3
- L L2 . -. @
s @ .
o %% @ : -
- it o ‘.
P I 60 - .
[ 2PN .
L 1Y
2 %% B,
Segt O e8

2. Select the Magic Wand tool.
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3. Place the wand cursor inside the feature containing the area(s) that you want to trace,

and click the left mouse button once.

The magic wand will automatically trace the outline of the object(s) based on the
color similarities or difference of intensity ranges between the pixel under your cursor,
plus or minus a specified tolerance interval.

...

Figure 6-10

To outline a different region, place the cursor on that region and click with the left
mouse button. To outline more than one region, hold the <Ctrl> key down while
clicking on the region you want to outline.

. To save the outline areas as irregular ROIs, click Validate as ROI.

The outline color changes, as shown here:
- -
®
Y »
Figue 6-11

The Regions of Interest group becomes active, and you can now use all the ROI fea-
tures to modify or save this ROL

> - | ‘vm-vub@
\ . o2 —

S m ;:'1;:; 'ia - I:Ip‘tiOI'IS

Regions of Interest
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Polygon Nudge Tool

The Polygon Nudge tool allows you to adjust the size and shape of irregular ROIs and
measurements.

The nudging technique for reshaping polygons and polylines allows you to push control
points around, rather than clicking and dragging them. This technique makes it easy to con-
tour curves in curvy polyforms by 'mudging' the control points into place.

To use nudging mode:
1. Enable nudging mode by right-clicking the mouse in the image window, and clicking

on the [ Q ] tool in the popup context menu.

169.8% - (= 1 + l

D Tkea k- a

B ] B ] X @ F Ja
Initially the nudge tool will be a dashed circle and has no effect on the selected
object.

2. Use the mouse wheel to adjust the size of the nudge tool

The size of the nudge tool determines how many controls points it can nudge at one
time.

3. Press the mouse button and move the nudge tool into the control points you want to
nudge.

Notice that, when you press the mouse button, the circle becomes solid and shows an
arrow tracking the direction of mouse movement, and the nudge follows the direction
of the mouse movement. The nudge tool is designed to operate only at slow speeds.
So by moving quickly, you can skip the tool from one side of a polyline to the other
or from the exterior to interior of a polygon without needing to let up the mouse but-
ton and without disturbing the boundary as it is quickly crossed. This may take some
practice to master, but it is often necessary to nudge from both sides of a poly line sec-
tion to get a boundary placed correctly, so using this technique can speed things up.

Holding down the <Ctrl> key while editing a polygon or polyline temporarily leaves
nudge editing mode to allow you to insert (<Ctrl> double-click) or move (<Ctrl>
drag) a single control point.
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4. To turn nudge mode off, press the space bar.
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Using Annotations

Annotations are used to add text or drawings to your images. The annotations are in a
graphics overlay that is displayed over the image without modifying the image data itself.
This chapter provides instructions for creating text and graphical annotations, arranging
them, and saving them with your images.
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The Select Tab

The Select tab’s ribbon contains those functions that allow you to annote an image and
share it with another person or work group. The functions in this chapter can be found in

. b

the Select ribbon’s Annotate group.
Capture Adjust Process Select 2D Count/Size 2D Measure 3D Measure 3D Animation Share View  |elImage

EjPastE ’_b] |d D'm' @ . = % ] AL - A e 4 [

Copy
Bl Copy Features e Optiors éMag\c\Vand h-? :Eé Burndn  Threshald|
Wiz paste New HCrop  Manager (579 - 55) . @ 4 2

Clipboard Features Regions of Interest MagicWand Annotate Mask

If you are working with Image-Pro with 3D Module, this tab is called 2D Selection.
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Creating an Annotation

Using the tools on the Annotate group, you can draw an array of graphical and textual

annotations. This section provides instructions for drawing various shapes and for placing

text overlays in images. The Annotate group looks like this:

,_1 - - ¥ - dr @
£
| | )

Annotate

Creating a Graphical Annotation

There are a number of options for annotating your images with graphical overlays. You

can define points, lines, rectangles, rounded rectangles, ellipses, polygons, and polylines.

Line . coous
«« Points
Rectangle --.-.
Rounded Rectangle --- - .
«« Polyline
.EU.I:P.!'-E o
Polygon -....

To define a graphical annotation:

1. Click on the Annotate group in the Select tab’s ribbon.

The Annotate group contains these tools:

246



Chapter 6

DCisplay
Optiors

Annotate

2. In the toolbar, click on the annotation tool you want to use, and draw the annotation
in the image as described for that tool below.

Select/ Select All

Use this tool to select an annotation object. Click the drop-down arrow to see
the Select All tool to select a group of objects.

Lelect Tool

Select All Toal

[ f\' Text Box

Use this tool to add a text box annotation. Click the drop-down arrow to add
a text call-out annotation:

;-"g._: Text Tool

Al Text Callout Toal

You can add a callout line using the callout tool.

Rectangle or Rounded Rectangle

Click the left mouse button and hold it down to drag the rectangle to your
desired size. Use the drop-down arrow to see the rounded rectangle, circle, and
polygon tools.
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Creating a Graphical Annotation

Rectangle
Rounded Rectangle
Palygon

',pf Auto Tracing Polygon

Circle or Ellipse

Position the crosshair cursor anywhere in the image. Use the drop-down arrow
to see the other tools.

Ellipse Toal

Circle Toal

Click and drag the mouse from the insertion point to the desired destination.

Line or Polyline: This tool allows you draw poly-
vertices lines and polygons, or freehand lines and
shapes.

Line Tool

Palyline Toal

;,:ﬁi Auta Tracing Polyline Toal

Note: Whether this tool draws a polygon or a poly-
line depends on the current setting for the Connect
Start/End option. To change the status of this
option, simply right-click the mouse over the object
after it is drawn, and select Annotation|Object
Propetties.... The Connect Start/End option

appears on the Polygon tab of the Graphic Object ﬁiﬁ%ﬂé
aFON [ird

Propertties dialog box. basl release
and’c{ou&h—

To draw freeform lines and shapes elich
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Use this technique to create lines and shapes that

have smooth edges. Hold the left mouse down Doubleclick  Cliek 4
while you draw with the cursor to create the

desired freeform shape. Double-click to complete

the shape. Click 1

Click 3

Chiek 2
To draw polyvertices lines and polygons

Use this technique to create lines and shapes that
are made up of straight line segments. Click the
left mouse button at each vertex (including the
beginning point) of the polygon. Double-click to
complete the polygon.

Auto-Trace. Use this tool to trace the outline of an irregular object in the
image automatically. Place your cursor on the object and click two points.
Image-Pro automatically traces the object.

Point Position the crosshair cursor in the image where you want to place the
point marker. Click the mouse to place the point. The drop-down menu for the
point tool displays a wide variety of point and arrow styles.

Delete Selected/Delete All

Use the buttons to remove one or more of the
annotations from your image.

Group/Ungroup

Use these buttons to collect your annotations into a
group or to ungroup them.

Order

Use these buttons to order your annotations front to
back or back to front

Cut, Copy, Paste

Use these tools to cut, copy, or paste annotations.

Properties
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Use this button to see the Display Options information.

= Burnln

Click this button to make your annotation a permanent part of the image.
Burn-In

Annotation Shapes

The drop-down menu for the point tool displays a wide variety of point and arrow styles:

Circle

Cross 45°
Cross 80°
Cross Cursor
Diamond
Square

Star

Triangle Daown
Triangle Up
Hand

Arrow

Rocket
Triangle

Arrowhead

You can use your mouse wheel to adjust the size of your annotations.
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Creating a Text Annotation

To create a text annotation:

1.

Click on Annotate ....

The Annotate group is displayed.

l'i. - - 2 . dn
ﬁ‘- o E =]
i

Annotate

. In the toolbar, click on the Text tool [ AN ]-

Click and drag the mouse in the image to draw a bounding box for the text.

When you release the mouse, the Text tab of the Display Options dialog box is dis-
played. An examples appears on the next page.
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Text
{Tet|
A
|Arial b sE)
(s](e) (][4 (-]
Autosize Rectangle
O visible @
Width:
Corner Style:
: (o) '
visible [E
Visible
-« )
Zoom withImage
Opacty,  (O———HD)
e
Start Frame:
End Frame:
[ Save as Default |

4. Type the desired text in the Text tab’s textbox.
5. Click OK.

The specified text appears as an overlay in the image. For instructions on changing the
font, color, or bounding box attributes of the text annotation, please refer to “Setting the
Appearance of Annotations” later in this chapter.
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Inserting a Bitmap Annotation

To insert a bitmap annotation:

1.

Open the desired bitmap image in the Image-Pro workspace, that is, open the bitmap
image you want to use as an annotation. (See “Opening an Image” in Chapter 4,
“Working with Images.”)

The image appears in the application workspace.
Choose Paste Bitmap from the drop-down menu in the Cut, Copy, and Paste group.
E‘..

=

Paste

Right-click the mouse in the image to which you want the bitmap added as an annota-
tion.

i

Click the Paste button [ &l ]-

The bitmap is added as an annotation to the image. For instructions on moving the bitmap
annotation, please refer to “Moving an Annotation” later in this chapter.
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Arranging Annotations

After you have created a set of annotations, you can move them, resize them, layer them,
and delete them.

Moving an Annotation

To move an annotation:

1. Click Select [ ] from the Annotate group.
2. Click on the annotation you want to move.
The annotation is selected.

3. Position the cursor over the selected annotation.

If the cursor is positioned correctly, the Dragging tool [@] appears.

4. Click and drag the annotation to the desired location.

TIP: You can also move the annotation by pressing the shift key along with the
arrow keys (up/down, right/left). For example, press the <Shift> and <Up Arrow>
keys and notice the annotation moving upwards.

Rotating an Annotation

Annotations can be rotated by using the Select tool and the <Control> key.

1. Click Select [ ] from the Annotate group.
2. Click on the Annotation you want to rotate.
The Annotation is highlighted.

3. While the Annotation is selected, move your cursor to the center point of the Annota-
tion. The rotate cursor (a double-ended arrow) will appear, enabling you to rotate the
Annotation either clockwise or counter-clockwise. Holding down the <Shift> key
while rotating an Annotation will move the Annotation in 15-degree increments.

You can also rotate an Annotation while creating or editing it by holding down the
<Control> key as you move the Annotation.
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Resizing/Reshaping an Annotation

Annotations can be resized and reshaped by moving their control points. To resize or

reshape an annotation:

Click Select [l ] from the Annotate group.

Click on the Annotation you want to resize or reshape.

The Annotation is highlighted.

Position the cursor over the control point that you want to move.

If the cursor is positioned correctly, the Resize tool [ '%' orte” ] appears over the con-
trol point.

Click and drag the control point to the desired location.

Grouping Annotations

The Annotation feature allows you to group annotations in the image. Annotations that
are grouped are fixed in positioning relative to each other and they are otherwise treated as

one object. To group annotations:

1.

Click Select [ ] in the Annotate group.

2. While holding the <Ctrl> key down on the keyboard, click on the annotations you

3. Click on the Group button [

want to include in the group.

For example, annotations #2 and #3 have been selected below.

] on the Annotate panel.
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The selected annotations are grouped.

[— O
2
1
]
3
o

Ordering Annotations

The Annotation feature allows you to control the order in which annotations appear. To
change the order in which an annotation appears:

1. Click Select [ ] in the Annotate group.

2. Click on the annotation you want to relocate in the order.

For example, annotation #3 has been selected below.

The annotations are arranged in the order specified.

Deleting an Annotation

To delete an annotation:

1. Click Select [ ] from the Annotate group.
2. Click on the annotation that you want to delete.

The annotation is highlighted.
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3. Click Delete [l Lo ] from the Annotate group, or press the <Delete> key.
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Setting the Appearance of Annotations

These instructions explain how to change the appearance of an existing annotation and
how to set the default appearance attributes for the different annotation types.

Changing the Appearance of an Annotation

To change the appearance of an annotation:

1. Click Select [ ] from the Annotate group.
2. Click on the annotation that you want to change.

The annotation is highlighted.

3. Click the Options button $ in the Annotate group.

You will see the Display Options dialog box in the panel along the right side of the
workspace.
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=N
[Tent]
-
A
|arial L sHE
(-]
Autosize Rectangle
[0 visible
Width:
Corner Style:
Visible
Visible
< )
Toom withImage
Opacty,  (S——+—H®)
e
strt rame:
[ Save as Default ]

4. Use the controls available through the Display Options dialog box to change the
appearance of the annotation.

Drawing Properties

Some common controls available for changing the appearance of graphical annotations
are described below.
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NOTE: For complete descriptions of all available controls, refer to the “Graphic
Object Properties (Dialog Box)” topic of the Image-Pro Application Help system.

Border: Allows you to change the visibility, color, width, and line style of a bor-
der around your annotation.

Fill: Allows you to choose the fill color for your annotation, including opacity
and/or transparency.

Label position: If you are including a label (different from the text box) in your
annotation, you can adjust the position of the label here.

Callout line: Allows you to show or hide the line attached to a callout box and to
adjust the line thickness and end style.

Label Properties

Some common controls available for changing the appearance of label annotations are
described below.

Text: Click on the Text tab to change the text of the annotation.
IM:I' : Allows you to change the font to be used for rendering text.
IZD :" : Allows you to change the font size to be used for rendering text.

S|B|I|UjA - . Allows you to make the text shadowed, bold, italics, under-

lined or in a different color.

Autosize: Allows you to have the box surrounding the text automatically resized to
fit the text.

Fill: Controls whether the box surrounding the text appears as opaque or
transparent. This attribute does not apply to the text.

Color: Click on the Color button to change the color of the bounding box border
or fill, or to change the color of the text.

Zoom with Image: Check this box to make the annotate larger or smaller as the
image is resized.

Additional Options

Additional display options have been added to Image-Pro:
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Optiors
«| Zoom withImage
Opacity:
Angle (% 0=
Layer: Layer O -
Start Frame: 1=
End Frame: 1=

Save as Default

m Zoom with image automatically adjusts the size of your annotation as the size of
the image changes.

m  Opacity adjusts the transparency of a line or shape as you move the slider.
m  Angle lets you specify angle of display for you annotation.

m Layer lets you create overlay layers on your annotation. This can be very useful
when displaying a 3D or Z-stack image.

m Start Frame/End Frame lets you specify on which frames of a sequence the
annotation will appear.

5. The changes are applied to the selected annotation.

Setting the Default Appearance for Annotations

The default appearance attributes for annotations are set by designating the appearance
attributes of an existing annotation as the default for future annotations of that type. Note
that defaults exist independently for each type of annotation you can draw: rectangle, roun-
ded rectangle, ellipse, polygon, point, and text. To set the default appearance for an
annotation type:

1. Click Select [l ] from the Annotate group.

2. In the active image, click on an annotation of the type for which you want to set
appearance defaults.

For example, if you want to set the default appearance for ellipse-type annotations,
click on an ellipse-type annotation in the active image. If one doesn’t exist, draw one.

3. Click the Options button % in the Annotate group.
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You will see the Display Options dialog box along the right side of the workspace.

Optiors
J| Zoom withImage
Opacity:
Angle [*r
Layer:
Start Frame:
End Frame:

Save as Default

4. Click Save as Default.

Layer O

4k

4

L3

The default appearance values are set. Future annotations of that type will appear as

the selected annotation.

Saving Annotations

When annotations are originally placed on an image, they exist as graphical overlays and
are not part of the image. If you want them to become part of the image, however, you can

save them with the image.

1. Click Save from the File menu:

Recent Documents
1. Composite.tif
, 2, 504911k[-92580.5f

f.? Optiors ad ExitImage-Pro Premier 64-bit

2. Answer Yes when the question, “Do you want to save the changes with [image

name]” appears.

The annotations will be saved with the image.
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Note: Annotations can be saved only with TIFF format images.

Note Regarding Zooming Annotations:. Zoom with image is a per-view overlay display

feature, but burn-in affects all views equally (since it changes the underlying image data).

Thus, burn-in is always done at 100% zoom. This will make those graphic objects with

"Zoom with image" off (such as labels) look larger (if the view is zoomed in) or smaller
(if the view iszoomed out) after they are burned in.
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Making Measurements

This chapter describes how to measure, count, and track features in images.
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Overview of the Measurement Feature

Image-Pro provides tools for measuring features in images. For example, suppose you
want to know the distance between two points in an image. Using the Measurement
tools, you can simply draw a line between the two points and acquire an instant distance

measurement. All of these tools are found on the Measure ribbon.

TTlpataTable o

()
UDats istogram OxE@ —

Line
&l Onjectindov  Shape - profie

Caliper Colocalization

Tpes Objects Intensity

mier 3D ALPHA - metalseq (1/21)

TostaTabke |fgHistogam @ |5
= P
B Beos  [f scatter

- @ IkZoran @30

Data Collector Tracking

Measurement operations in Image-Pro are performed in terms of image pixel positions. For
example, the length of a line feature is determined by the number of pixels along the line.

Note: If you are running Image-Pro with 3D Module, some of the tab names may appear

as 2D Count/Size or 2D Measure.
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Data Measurements

Image-Pro offers you a variety of measurement types to analyze your images. These appear
in the Measurements group on the Count/Size ribbon as well as on the Measure ribbon:

B s e @ ©

- Range

Measuremenis

Types Edit |Ranges | Optiors

-

To select your measurements, follow the steps below.

1. Click the Types drop-down arrow. You will see the Measurements dialog:

Available
All Types [+] | Categories  []|| |mean -
[z Angle - Q!‘dd
£ Angle |§‘
g Certer X | € a
B certer v @ Label
I Radis
=] EESE Q Remave
2 v Distancs 3¢ Clear
08 Mean Distance
PR Vin Distance
. RusE
J Lins -

Selected M [Filters | X

¥ | Measurement | Minimum | Maximum

[Tl Point:Location X
[l Point:Location Y
[ Line:Length
| | I Angle:Angle
("] Region:Area

2. Using the Add or Add All buttons, select the measurements you want to make.

The Available measurements list contains the measurements that can be grouped by
Measurement type (All Types, Regions, Lines, Points, Best-Fit, Angles) and Meas-

urement Category:
« All Categories
« Basic

o Housekeeping

o Luminance

o Density - Optical density related measurement

o Histogram - A histogram or pixel-counting-based measurement

o Size - Size related measurement
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Position - Position related measurement

Shape - Feature shape related measurement

Reference - Measurement relating to a reference feature

Nesting - Nesting relationship measurement

Marker - Some marker or landmark measurement

Holes - Measurement ignores holes

Texture - A texture-related measurement

Classified - A classification-related measurement

Color - A color related measurement

Manual Measure - Available as one of the Manual Measurements

Polyline - The measurement is only relevant for lines with more than one segment
User Defined - The measurement is a user-defined one

Angle Result - The measurement results are angles (have units of Degrees).

Uncalibrated Result - The measurement results do not use the Spatial Calibration
or Intensity Calibration (length units are Pixels, area units are Pixels squared and
intensity units are raw pixel luminance values).

Tooltips display additional information about each measurement, as in the example
shown here:

Region_Margination

Relative distribution of region intensity between the
center and margin, with larger values from brighter
centers. A value of 0.33 indicates a homogenous
region.

Categories: Luminance, Texiure, ManualMeasure

The Selected Measurements list contains the measurements that will be reported in
the data windows (Data Table, Histogram and ObjectWindow). If the checkbox in

b . . .
the Filter ' column is active, the measurement will be used as filter and only the
objects with parameters within the defined limits will be counted. Additionally the fil-
ter limits can be set in the Histogram window, in the Measurement filter pane.

Note that the measurement filters are applied only when the Ranges button is
checked:
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i e @ °
Types Edit |Ranges Optiors

- Range G}

Measuremenis

Edit Ranges
Adjusting filter ranges interactively can be done using the Edit Range button:

| Edit Measurement Range uw
|n Region:Area E” Bins | 16 E B ot foe

sassnsssssnssnssaif %
S

100 200 300 400 500 600 70O 800 900 1000 1100

Active Min 10 @
[ Reset | Max 100000000 [ & Apply Filter |
[%t—zlﬁ)m range 113123 [E Apply on Close l Ok | | Cancel |

L "y

Min and Max filter values can be adjusted by dragging the corresponding markers on
the histogram or editing their numerical values. The mask of objects in range is shown
on the active image. The number of objects in range/total objects and percentage are
shown below the histogram.

Measurement Options
Optiors

The Options button shows the measurements appearance options panel.

The first section contains the Segmentation options:
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Measurements Optiors o~
Segmentation Optiors #
Connectivity : EEE g-connected - @Lnad
Clean Borders: [} Mone + @ save

Fill Holes Smoothing | 05
Bias %B - 0 Grow 0 (§)Resat
Auto-Threshald: [MinVariance

Connectivity, either 8-connected or 4-connected, defines the number of pixel neigh-
bors segmenting the objects.

CleanBorders specifies if the objects touching the selected borders will be eliminated
from the result.

] -
1 None 0 E
O an
— Cur
[__J East
W Tooltip

I} west
[j Marth

% south

Fill Holes option indicates if the holes inside objects should be included into the
object area.

Smoothing defines the degree of smoothing of used for the object outlines. The default
is zero when no smoothing is applied.

Segmentation bias automatically adjusts the calculated threshold values by the given
bias value. More about segmentation bias appears later in this chapter.

Grow defines the size increment (in pixels) of segmented objects that is applied after a
Count operation using dilation or erosion of the segmented regions. More about grow-
ing or shrinking appears later in this chapter.

Auto Threshold allows you to define the method that is used to segment objects in

Auto Bright/Dark segmentation modes. More about Auto-Threshold appears later in
this chapter.
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Load@ and SaveE buttons load and save threshold segmentation options. These
buttons can be used to save and then restore counting environment in a new session.
Record enables you to save your segmentation as a sequence or movie. Reset changes
your settings back to their default state.
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Manual Measurement Tools

This section describes how to use the measurement tools and view your measurement data.
These tools appear on the Measure ribbon:

PHA - metalseq (1/21)

e tisogam X
ne -
[ Seatter

Colled: Type: Objects Intensity

- @ kgeen @i

Data Collector Tracking

e -y wm OO # s
0-Tehe ™ 4O & m

Select Direct Edge | BestFit Relative

Selection Tools

These tools allow you to select, hide, or show objects and measurements:

Select Object Show/Hide objects

3\ . and measurements
- -

- /—i Delete all objects

Select

Clicking the Select Object button activates the selection tool. You can select measurement
objects on the image and edit them. Additionally, when one or more objects are selected, a
semi-transparent floating bar will appear on the image that allows you to perform some
operations more conveniently (delete, hide, show, create relative measurements, calibrate).

v T g

4.0 - Distance between centers
0 i o

The Select All tool lets you select all the measurements at once:
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R | SselectTool

1@ Select All

The Show button and its menu allow you to toggle hide or show the overlay and selected
features on the image display. It also allows you to unlock the counted objects.

"
Y Show All

—
k1 Hide ar Show Overlay
ET“ Unlock Chjects

All objects created by a Count operation are locked by default and cannot be moved or
adjusted. Clicking the Unlock objects button will unlock counted features and enable you
to move or edit some of the objects.

Direct Measurements

This panel contains a “toolbox” of measuring instruments. These tools should be sufficient
to take most measurements.

Measure Line

Manual Tag I——gm - %}-_—| Pitch of line
Circle |'_- O - C] - 5_ "—\—| Angle

Direct

Polygen

Manual Tag
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Clicking this button activates the manual tag tool

Line

Activates the line tool, where you can draw a line by clicking and
dragging. A activating any of the measurements from the drop-down
makes it the default for the main button. Clicking the drop-down
arrow displays additional line tools:

\ Line Taol

\ Pointto Point Tool

Point to point

Activates point to point tool. A line feature will be created after two
clicks.

Polyline

Activates the polygonal line tool. As you click, new points will be
added to the line. (You can stop adding points by double-click and
by pressing the Enter button; pressing the Esc button cancels the line
creation.) There is also an option to auto-trace the polyline.

Auto-trace Polyline activates the auto-trace polyline.

Pitch with line

Activates pitch with line tool. First two points define the reference
line and every next point adds a perpendicular line from the point to
the reference line. (You can stop adding points by double-click and
by hitting the <Enter> button). The drop-down menu contains the
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Show base line |ﬁoption, which turns the base line (first 2 points)

of the pitch group on or off.

Circleor Ellipse

Activates the Circle tool, where you can create a circle by clicking
and dragging a rectangular area with the inscribed circle. Clicking the
drop-down arrow displays the Ellipse and other circle tools.

Ellipse

Activates the Ellipse tool, where you can create an ellipse by clicking
and dragging a rectangular area with the inscribed ellipse. There are
the following options for creating circles:

©

Radial drawing— center and radius (only for circles) or

o

Box drawing - box diagonal points (for circles and ellipses).

Find circle — activates Snap to Circle mode (see Snap to Image).

Polygon

Activates the Polygon tool, where you can create an n-sided polygon
by clicking n times. Clicking the drop-down arrow displays the Rect-

angle D and Auto-Trace Rectangle tools.

Angle (joined)

Activates angle tool, where you can create an angle measurements
adding 3 points to the image. The angle range is defined in the drop-
down menu :
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Edge Measurements

In most cases, manual measurements are done measuring the distances from one edge of
object to another. Locating object edges manually is tedious work and the resulting meas-
urements may have subjective factors. The Snap to Edge feature locates image edges
within a cursor neighborhood automatically, and either moves the cursor to the calculated
position or snaps the measurement features to the calculated position. It provides greater
measurement accuracy, reduces the chance of subjective errors, and generally makes taking
measurements easier.

L

Srlap
| Edge |

When you select the Snap to Edge tool on the Measurements ribbon, you will see the fol-
lowing dialog:

Method |mim Adjust line length >
Radius 163 color M »
nfidth 3 [&]| Length =
L Template mode

There are a number of methods available to making the edge measurements:

Snap to straight edge
The closest straight edge is located within the cursor area defined by

a radius. If the mouse stays still for a short interval (default is 0.4 sec),
the cursor moves to the calculated position. This method is available
with all manual measurement tools.
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Snap to any edge

The closest edge is located within the cursor area defined by a radius.
The option can be used on small objects or on objects with curved
outlines. If the mouse stays still for a short interval, the cursor moves
to the calculated position. This method is available with all manual
measurement tools.

Adjust line length

The measurement feature is snapped to the sharpest rising and falling
edges underneath the line. This tool can be used when the object is
brighter or darker than background and there are no holes or other
sharp edges in the middle of the object. The Width control defines
the width of the caliper line and Length is the matched length of the
edge detector. This method is available with the Line and Point to
Point measurement tools

Adjust line ends

The created line is snapped to the object’s edges along the line. The
line ends are also adjusted by edges. The width of the snap area is
defined by a radius. The Width control defines the width of the cal-
iper line and Length is the matched length of the edge detector. On
noisy images Width can be set to higher values to smooth the profile
averaging pixels in perpendicular to the line direction (default is 3).
This method is available with the LineandPoint to Point meas-
urement tools.

If Adjust line length or Adjust line ends option is active a line is
drawn on image using Line or Point to Point tools will be auto-
matically snapped to the object’s edges as soon as it’s created using
the caliper functionality.

Adjust along edge

The created line is snapped to the object’s edges in the neighborhood
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of the line ends. The area length is defined by a radius. The Width
control defines the width of the caliper line and Length is the
matched length of the edge detector. The Length defines how sharp
the detected edge can be. Low values (3 to 7) are recommended for
high contrast images with uneven intensity of objects. If objects have
even illumination and they are relatively wide, Length can be
increased smoothing noise along the line. This method is available
with the Line and Point to Point measurement tools.

Find circle

Finds a circle within the radius from the click position. Click inside
the circular object and the position and radius will be calculated auto-
matically, analyzing the object edges in the neighborhood.

This method is available with the Circle measurement tool.

The template button activates the mode, which can be used to create
measurement templates. When Template mode is active the Snap
functionality is not applied immediately after creating the line fea-

tures, but only when you click the Auto Adjust“"'IK button. Only
Adjust line ends, Adjust along edge and Find circle can be used in
Template mode.

Best-fit measurements

Q-c-

¢ -0

Best Fit

Best-fit measurements can be used to create features from a number of manually placed

points.

U,

Best-fit Circle

The Best-fit Circle tool allows you to add points to the image and a
best-fit circle will be generated. Stop adding points by double-click-
ing or by pressing the <Enter> key.
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E’* . Best-fit Arc

This tool allows you to add points to the image and a best-fit arc will
be generated. You can stop adding points by double-clicking or press-
ing the <Enter> key. The angle of the created arc is defined by the
positions of the first and the last points.

’E{z . Best-fit Line

The Best-fit Line tool allows you to add points to the image and a
best-fit line will be generated. You can stop adding points by double-
clicking or pressing the <Enter> key.

m Display points for best-fit features

When the Display points for best-fit features isON the points, which
define best-fit features are shown on the image and included in the
data table. When the option is off the points are hidden.

The Points edit boxes in the drop-downs for Line, Circle, and Arc
features are used to set the maximum number of points for best fit
lines, circles, and arcs. Lines will allow from 2 to 1000 points, while
circles and arcs will allow from 3 to 1000 points. When creating a
best-fit feature, the feature will be automatically created when the cur-
rent maximum is hit. This makes it possible to set feature creation to
accept 2-point lines and 3-point circles and arcs (without requiring
double-click on the last point) while still supporting multiple-point
fits when desired.

Relative Measurements
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The Relative Measurements group provides tools to create measurements between existing
features. You have to create one or more objects first, and then create a derived meas-
urement.

Distance between objects
Use these tools to create distance measurement between two objects.
/ Point group
These tools are used to create point features at the start of the

/ « First point creates a point feature at the start of the selected
object.

/ « Center point creates a point feature at the center of the selected
object.

o Last point creates a point feature at the end of the selected
object.
GP Distance between centers

This tool creates distance measurements between the centers of two
selected objects. Note, that if two lines (polygonal lines) are selected,
the Average gap between traces will be measured.

Op Minimum distance

This tool measures the least distance between two selected objects.
Note that if two lines (polygonal lines) are selected, the Minimum
gap between traces will be measured.

JF Maximum distance

This tool measures the greatest distance between two?2 selected
objects. Note that if two lines (polygonal lines) are selected, the Max-
imum gap between traces will be measured.

Angle between lines

This tool creates an angle feature between two selected lines. When
drawing lines, the order in which the lines are selected and the dir-
ection of the lines is taken into account. The shortest distance is cal-
culated when the lines are drawn in the same direction.
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/ Merge Objects

Clicking the Merge button will combine all selected objects into one
by connecting all the objects by the shortest line. Note that the
Merge function is available only for making region measurements of
objects (polygon, ellipse, circle, count/size objects). The Merge but-
ton is also displayed in the on-image context bar.

E]H[U_ Incremental Distance

Clicking this button creates a set of vertices between two selected fea-
tures (lines or regions). This feature is useful when measuring coating
(between 2 poly-lines) or a doughnut (between external and internal
regions) thickness distribution. It is also possible to create incremental
distance measurements for a single object (closed polygon). If the
object contains a hole, incremental distance will be calculated
between the object’s outline and the hole (doughnut thickness meas-
urement). If more than one hole exists, the largest hole is used. If the
object doesn’t contain holes, the incremental distance will be cal-
culated between 2 opposite sides of the object along the given angle.
The step size offset on both sides of the object is used to avoid zero
length lines. When auto-angle is on, the angle is calculated auto-
matically.

Additional information about the Angle between Lines measurement follows:

The angle range is determined by the option in the Angle tool dropdown and can be
0...180, -180...180 (default) or 0...360.

e \-y-mm TO-C-
O-T-4LH == #- O
Direct ,—{_ Angle Tool Ies‘_?:'_

0
£ o.s0

| '.’E‘IJ -180..180

&= 0.360

280



Chapter 7

It is computed as the difference between the vector angles (measured counterclockwise
from the positive, rightward, horizontal axis) of the first selected line, tail-to-head, minus
the second selected line, head-to-tail, limited to +/-180 degrees. The measurement thus
depends both on the order in which the lines are selected and the directions in which they
are drawn (in an opposite sense).

The arc is drawn from the center of the second line in most cases, unless the center is close
to the intersection point. In that case the arc is drawn from the point with fixed offset from
the center:

L2

The arc is always drawn from the mid-point of the second selected line to the point where
the arc intersects the first selected line or its projections. The arc is drawn in either a clock-
wise or counterclockwise direction to create an arc that covers an angle equal to the abso-
lute value of the measurement (computed as described above). The arc starts at the
midpoint of the second selected line and ends on the first selected line or its projection.
The direction that the arc is drawn is not determined by the sine of the measurement value.
Rather, it depends on the location of the midpoint of the second selected line relative to
the trajectory of the first selected line.

Incremental Distance

Incremental Distanceautomatically measures distances between two irregular edges to
quantify changes in surface size and shape. The drop-down contains the following options:

UH[U— Incremental Distance

Step Size

Type Distance Map -

Hide Base Lines
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Step Size defines the distance between vertices in pixels.

Type selects the incremental distance measurement type that defines how vertices are cre-
ated. It can be one of the following:

Shortest measures the shortest distance between point and line. Points along the
object line are equally distributed with the interval defined by the step size. The
shortest distance to the reference line is created from every point on the object
line.

Equidistant measures the distance between points along the object line. Step Size
defines the number of vertices. The interval between points on the reference line is
calculated based on the number of points on the object line. Vertices connect a
point on object line with the corresponded point on the reference line.

Directional is used when all vertices are parallel. The distance between the ver-
tices is equal to the steps Size.

When using the Directional type, the orientation of vertices is defined by an
angle (in degrees from X axis counterclockwise). When auto-angle is on, the
angle is calculated automatically based on the object and reference lines. Created
vertices skip non-overlapping line ends.

Shortest bi-directional measures the distances between points on the line and
another line calculated as two sets of lines: from the object line to the reference
line and from the reference line to the object line. This algorithm is used in
Image-Pro to calculate distance between traces. The distances for object and ref-
erence lines are calculated in the same fashion as the shortest method.

Distance map calculates thickness of the layer using a distance map. The source
points are placed on the skeleton line between two traces created by the distance
map. New lines perpendicular to the skeleton line and with a length cor-
responding to the thickness based on the distance map are created. The method
can be used to measure thickness of bent profiles.

When Hide Base Lines is selected, the source base lines are hidden after the incremental
distance lines are created, so that they don’t affect statistics and histogram distribution of
visible objects.

To measure incremental distances, follow these steps:

1. Go to the Measure tab and draw two polyline measurements on an image.

2. Select both polyline measurements

3. Select the Incremental Distance button in the Relative Measurements group.
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Note that all relative features are adjusted when their base features are changed. Relative
features cannot be moved manually; they will be moved by changing positions of the base
features.

Note also that the order of selection also affects derived measurements.
Morphological Operations

The selected region-based features can be automatically modified using four morphological
operations: Grow, Shrink, Open, and Close

= Grow

I\Qzl Grows selected objects using a Dilate operation.
When the "Use Restricted Grow" option is on, the
Grow operations (with Count or Grow selected) do
not merge objects (default is on).

Shrink

@' Shrinks selected objects using an Erode operation.
The size increment for Grow and Shrink operations
can be adjusted in the dropdown of the Shrink but-
ton. The increment size is defined in pixels.

«-e'.,,_,»'v Open
(_r Applies morphological Open operations to selected

regions. Use this operation to separate neighboring
features if they are connected by a narrow path. The
size of the morphological Open or Close operation
is defined in the dropdown of the Open button. The
size is in pixels.

J"J Close
i Applies morphological close operations to selected
regions. Use this operation to merge neighboring fea-

tures.

Note that all relative features are adjusted when their base features are changed. Rel-
ative features cannot be moved manually, they are moved by changing positions of
the base features.
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To make line measurements in an image:
1. Open the image that has features you want to measure.

The image appears in the /mage-Pro workspace.

2 e m'® n DIE

2. Select the Direct group on the Measure tab’s ribbon.
L::]
9® NN Y-
Q204 -

Direct

3. Select the measure line tool.
This tool allows you to make distance measurements directly on the image

4. Apply or define the spatial calibration that you want to use. See “Managing Cal-
ibrations” earlier in this chapter for more information.

5. Draw a line on the image.

The measurement information will appear in a label on the image. The label will
appear near the center of the line without covering up the end symbol or much of the
line itself. The measurement values will change as you drag the line.

You can make changes to the appearance of the label using the Options button.
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6. Click the Options button. You will see the Measurements Options dialog:

Measurements Options o ox
Arial

BIUA-T

Text Mams

Position Canter

Decimal Points 2

Style —_—
EndPoins | ——
Width 15

Filled
Outlines |

Cross Bars
Crosshair
+|Tooltip

Cursor J

The text area of this dialog allows you to change the font and size of the text that will
appear in the measurement label. The border and fill areas control the display of the
border and background of the label. The options area lets you resize the label when
you resize the image, and control the opacity/transparency of the label.

Note: Measurements and Manual Tagging can be applied to live preview images for
quick measurement previews. However, these measurements are not saved with the
captured image.

Setting the Default Appearance for Measurement Labels

The default appearance attributes for measurement labels are set by designating the appear-
ance attributes of an existing label as the default for future measurement labels. To set the
default appearance for an annotation type:

1.
2.

Click Select from the Measurement group.

In the active image, click on a label of the type for which you want to set appearance
defaults. Most labels appear at the top-left or bottom-right positions near the marker.

@

. Click the Options L button to display the Measurement Options panel.

Expand the Appearance Options section of the panel:

285



Setting the Default Appearance for Measurement Labels

Appearance Options *
Font

Arial

S B I U GA-1

Labels
Text Mame
Paosition Center | Dymamic
Decimals 2

Qutlines
Style _— Filled
End Points E— Pixel Aligned
Width 12 Outline Pixels
Cursor Optiors *

Cross Bars Crosshair + | Tooltip

Go to the Font panel.

Font

Arial

S B|I U GA-~- 10

Choose a font from the drop down list:

urizl Arial |
rial Black Arial Black

irial Narrow Arial Narrow
Baskerville OldFace  Baskerville Old Fac
Bauhaus 93 Bavhaur 93

Bell MT Bell MT

Berlin Sans FB Berlin Sans FB ™

You will see the measurement labels change to the font you select. Use the color,
style, and size buttons to make additional changes to the measurement labels.

Shadow (S) lets you add a background shadow color to the label text.
Bold (B) displays the font in bold.
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Italic (I) displays the italic font.

Underline (U) underlines the label text.

Class Color uses the class color for the label.

A lets you select the text color.

The number in the spin box indicates the font size.

In the Labels panel, select the text, position, and units of measure for the measurement
labels:

Labels

Text hezzurement -
Pasition Centar - Dynamic [C] Auto Size

Decimals 2 Ounits [0 Abbreviation
| @ Label Measuremeris ~

The choices for Text include:
m None — no labels
m  Name — measurement object name is displayed
m  Measurement — the label measurement is displayed
m  Name And Measurement — full name and measurement are displayed.

Units of measure and measurement abbreviations can be added to the measurement
label by checking the appropriate boxes. You can also indicate the number of decimal
points for each measurement. Position indicates the location of the measurement label.
If the Dynamic box is checked, the label information will change as the information
in the image changes. Measurement labels will also be resized automatically. When
you select a feature, its associated label will be highlighted. If the Auto Size box is
checked, the labels are scaled proportionally to object area.

Here is an example of measurements with labels:
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=0.47 mm

] 0.92 mm
=0.43 mm

= 2.35 mm
-= 0.44 mm

-1 mm

0.90 mnjiil}

8. Use the Outlines panel to define the style of the each object class and shape:

Outlines
Style E— Filled
End Points e Pixel Aligned
Width 1= Outline Pixels

9. The Cursor panel lets you customize the measurements cursor:

CursorQOptions &

Cross Bars Crosshair J| Tooltip

m Cross Bars are useful adjusting line ends on the features. They are only active in
the line editing mode.

m  Crosshair helps you to center horizontal or vertical measurements.
m Tooltips show measurement data on the image when you are moving the mouse

over an object on the image.

Using the Auto-Trace feature

Activating the Auto-Trace tool for an ROI or Annotation will cause the Polyline tool
in Line Profile to behave the same as the Auto-Trace tool. When you click on the
Polyline feature and activate Auto-Trace, you will see the following dialog:
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Tracing has not been started.
Tracing Speed (80): (O———————0——@)

Edge Quality: 2
Noise Reduction:

F

Momentum:

Smoocthing:

(3] [ ] B

SHESNE=TIR=)

Auto Start Tracing

Auto Accept Final Trace

Trim Leading Points

Remove Redundant Points

Menochrome Interpretation

Assume Clockwise

llze RangeMin/RangeMax
| Bound Trace by ROI

Disable Tracing

The message at the top of the dialog indicates if auto-trace has started, or not.
Tracing speed: Use the slider to control the speed of the auto-trace.
Edge quality: Indicate the number of pixels to use for the edge trace.

Noise reduction: Use the spin buttons to indicate the degree of noise reduction in the
traced object.

Momentum: Use the spin buttons to indicate the degree of momentum in the traced
object.

Smoothing: Use the spin buttons to indicate the degree of smoothing in the traced
object.

Check the box next to the auto trace feature that you want to use.

AutoStart Tracing: If this box is checked, the second mouse click made when cre-
ating a polygon or polyline will start the auto tracing. If uncheck, start auto trace by
holding down the <Ctrl> key and clicking where you want the trace to start. The
lightning bolt cursor shows you the auto trace path.

AutoAccept Final Trace: When this box is checked, the auto trace automatically
returns to the starting point to finish tracing the object. If unchecked, you must press
the <Enter> key or double-click the mouse to place the final point and complete the
auto trace.

Trim Leading Points: Frequently, a trace will not retumn to its starting point but will
interest with itself some distance from the starting point. If this box is checked, the
points before the intersection point are removed if the intersection is close to the start-
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ing point. If this box is not checked, you must edit the trace manually to remove
extraneous points.

Remove Redundant Points: If this box is checked, all horizontal, vertical, and diag-
onal runs leading to the auto trace are replaced by their end vertices in the final result.
If this box is not checked, these points will be retained.

Monochrome Interpretation: When this box is checked, image color is ignored for
edge detection; only average luminance is used. If unchecked, each color channel’s
luminance gradient is considered when doing edge tracking.

Assume Clockwise: When this box is checked, the trace will begin moving clockwise
around the object. This information is used to determine which side of the trace is the
interior color. This option is useful when working with colored images. If this box is
not checked, no assumption is made about which side of the trace is the interior.

UseRangeMinimum/Range Maximum: When checked, the range for full-scale lumin-
ance swings is assumed to be the full minimum/maximum range of the entire image. If
this box is not checked, range for full-scale luminance swings is assumed to be the dis-
played range of image luminance. This option is usually left clear.

Bound Trace by ROI: When this box is checked, the trace object must stay within
the bounds of the ROI. If this box is not checked, the boundaries of the ROI are
ignored.

Disable Auto Trace: When this box is checked, auto-trace will be disable and you
cannot use it until you uncheck the box.
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Manual Tagging

Use the Manual Tag tool to select individual objects or groups of objects in an image with
your mouse. You can create different classes of objects for analysis, and “tag” each object
with a specific marker. To use Manual Tagging:

1. Open your image if it is not already open.

2. Select the Manual Tag tool from the Direct group.
®

e® -
O-T-4-

Ciract

3. Select a shape and color from the Class group.

Class 1

appy @ X @

Shape | & B -
Class

4. Click on the points in your image to tag them with a color and label:

.1 Class 1
‘2 Class 1.

@ 1'5‘ 1 class 1
Class 1
. ¢ ) t .

Information about your tagged points appears in the Data Table below your image:
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Measurement Table
oB8&-Z-%-2-7-
Feature Mame Arealpix2) Class Name

& FLR1 419.00 Class1

@ F1R2 22100 Class1

@ F1RZ 3000 Class1

@ F1R4 915.00 Class1

@ P1RS 17100 Class1

Save your data to a file or export it to Excel.

ixi Excel

B Text File
-' Clipboard
§i Options..
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Viewing Measurement Information

Viewing a Data Table

The Data Table collects all the information from the measurements taken on your image.

To view a data table:

1. Open the image if it is not already open.

2. Select the data type that you want to view.

3. Select the Data Table from the View Data group.

e
| Data Table
——
|l Data HiStOgI’BmI
& Object Window

View

4. The data table will appear in a pane below your image:

Measurement Table

OB -T-H-E Y-
Feature Mame Area(pix2) Class Mame
@ FIR1 362.00 Class1

@ P1RZ 456.00 Class1

@ PIR3 215.00 Class 1

@ F1R4 231.00 Class1

@ FIRS 97.00 Class1

@ FIRG 626.00 Class1

@ FIR7 86.00 Class1

@ FIRS 680.00 Class 1

& F1R9 520,00 Class 1

The data table default names for measurements are:

Abbre- Meas- Abbre- Meas- Abbre- Meas-
viation urement viation urement viation urement
Name Name Name
AN Angle AB Angle BFA Best-fit
between Arc
Lines
BFC Best-fit BFL Best-Fit
Circle Line
C Circle CCD Center to CPT Center
Center dis- Point
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tance
E Ellipse FPT First Point L Line
LPT Last point MMD Minimum MXD Maximum
distance Distance
P Polygon PL Polygon PR Count/Size
Line Polygon
region
PPL Point to PWL Pitch with
Point dis- Line
tance
R Rectangle T Tag

You can manually rename any features in the data table.

The Data Table provides the following tools:

P EE-5

4

4
1"1
]
l£llE

4
il

L]
4

@ Load Data Table Measurements: This tool allows you to load meas-
urements saved in a previous session from a * . ipm file.

E Save Data Table Measurements: This tool allows you to save your
measurements in a * . ipm file for use at another time.

B Send Measurements to File: This tool allows you to save your meas-
- urement data to a file or export it to an Excel spreadsheet. The pull-
down menu lets you choose one of the following:

ixf Excel
B Text File

izjl| Clipboard

¢k Options..

Send to Report: This tool allows you to save your measurement data
to Image-Pro report. The pull-down menu lets you create a new report
or choose an existing one.

b i‘|
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' %' Show all Statistics: This tool allows you to hide or show the statistics
panel for the data table measurements. A sample statistics panel is

shown here:

Mean value 0.00 23355 E7.11 15.35
Standard Deviati... 0.00 48.03 26.25 313
Minimum 0.00 151.35 23.43 12.87
Maxdmum 0.00 258.05 105.75 21352
Farige 0.00 146,15 82.32 5.05
Sum 0.00 1403.92 402,67 52.05
Index of Minimum 0.00 400 1.00 200

The drop-down option Statistics per Group defines what is displayed
in the statistical pane. When this option is off, the statistics of all vis-
ible features is shown. When the option is on, the statistical values are
shown per group. This option has affect only when Grouping is active

Setup Group Statistics display the statistics by group. It will activate
grouping by class, add Percent Area Parent to the list of measurements
and activate statistics per group

b
N

3
™
4

Grouping: Click this button to see options for grouping your data in
the table. You can choose one of the following:

il Classify by Group
Group by Class
Group by Parent

~ | Show Collapsed

1 Totals |[None -

—i
ko

= Show All, Show Selected Measurements, Hide Selected
Measurements: These tools let you choose to display or hide some of  the meas-
urement statistics.

E 3D Mask: Click this button to create a mask of volume objects.

@ Load Data Table Measurements: This tool allows you to load meas-
urements saved in a previous session from a * . ipm file.

E Save Data Table Measurements: This tool allows you to save your
measurements in a * . ipm file for use at another time.
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__- - Send Measurements to File: This tool allows you to save your meas-

urement data to a file or export it to an Excel spreadsheet. The pull-
down menu lets you choose one of the following:

ixi Excel

B Text File
_':'_[I Clipboard
§i Options..

Send to Report: This tool allows you to save your measurement data
to Image-Pro report. The pull-down menu lets you create a new report
or choose an existing one.

' %ﬁ' Show all Statistics: This tool allows you to hide or show the statistics

-JII-x

-

panel for the data table measurements. A sample statistics panel is

shown here:

Mean value 0.00 233,95 5711 15.35
Standard Deviati... 0.00 43.03 26.35 313
Mirimum 0.00 151.85 23.43 12.87
Mapdmurm 0.00 298.09 105.75 2132
Fange 0.00 14615 82.32 505
Sum 0.00 1403.92 40267 52.09
Index of Minimum 0.00 400 1.00 2.00

The drop-down option Statistics per Group defines what is displayed
in the statistical pane. When this option is off, the statistics of all vis-
ible features is shown. When the option is on, the statistical values are
shown per group. This option has affect only when Grouping is active

Setup Group Statistics display the statistics by group. It will activate
grouping by class, add Percent Area Parent to the list of measurements
and activate statistics per group

g Grouping: Click this button to see options for grouping your data in
the table. You can choose one of the following:
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| Classify by Group
Group by Class
Group by Parent

» | Show Collapsed

1 Totals | Mone -
T
= Show All, Show Selected Measurements, Hide Selected Meas-
urements: These tools let you choose to display or hide some of the measurement
statistics.

Viewing a Data Histogram

Histograms measure, and illustrate in graph form, the brightness and contrast characteristics
of an image. Histogram data can be created and viewed for data gathering and analytical
purposes or can be manipulated for image enhancement purposes. To create a data his-

togram:

1. Open the image that you want to measure if it is not already opened.

2. Select the type of measurement data to view. For example, point position X
3. Select DataHistogram from the View group.

& Object Window

View

A histogram of the data for the x position of the selected points appears in the right-
side panel of the workspace:
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Measure R/ ox
Cata Histogram |£| =
|nRegiDn:Area ﬂBins IGE E - &l :
Min
40

30
20
10

500 400 600 800 1000

Measurement Filter &

Active Min 10

| % setSelection ~|
[@ Reset | max | 100000000

|« spplyFitter |

[« ][4]+]

More information about histograms appears in Chapter 4 of this manual.

Viewing an Object Window
The Object Window allows you to view information about a specific object in an image.
To view the object window, follow these steps:

1. Open the image that you want to measure if it is not already opened.

2. Select the type of object data to view. For example, point location T2.
3. Select Object Window from the View Data group on the Measurements ribbon.

r_—
| Data Table |
=
| Data Hlstiz:;gramI
& Object Window

View

The Object Window containing data for point location PIR12 appears in the right-
side panel of the workspace:
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Object Window [x] =
Object| 12F]p1r12 E} 2
Measurement |Va|ue
Region:Area 1124.00 pixn2

Object:Class Mame  Class 1

1| I | »
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L*a*b* Color measurements and Color Correction

Color measurements and color correction tools are located on the Measure tab, in Color rib-
bon group:

o
L*a*b*

-

Calor

The module is designed for absolute color measurements in CIE L*a*b* or XYZ color
coordinates. This module also provides easy to use tools for color correction.

The module can be used in cosmetic, textile, pharmaceutical or food industries, those that
require accurate measuring of colors or color differences.

The dropdown button contains 3 items that open dialogs with Color measurements and
Color correction tools:

-

Lta't b‘t

-

va Calor Measures

L-:__l Calar Carrection

g ColorValidation App

Color Measures

Color measures dialog allows measurement of colors under cursor and also extracting color
channels as monochrome images.
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Color Measurements HoO&
CIE L*a*b* Color Measurement Method
® Use sRGE model
Use Color Profile | sRGE IECE1966-2.1

RGB Color Space/Tlluminant
Lab | D65 -
R 117 -2 L 38838 = [
G 41 2 11731 = [
0% | 13591 = [

CIE L*a*b* color measurements can be executed using 2 methods:
1. sSRGB color model
2. Color profile

sRGB (standard Red Green Blue) is an RGB color space created cooperatively by HP and
Microsoft in 1996 for use on monitors, printers and the Internet, and subsequently stand-
ardized by the IEC in 1999. It is often used as the "default" color space for images that do
not contain any color space information, especially if the images are stored as 8-bit
integers. SRGB color model assumes that RGB colors are captured with D65 illuminant.
More info can be found here.

sRGB color model can be used with images that do not have associated color profiles or
when only measurements of color differences are required after executing of color cor-
rection to SRGB space.

If image has own color profile, the second option Use color profile should be used. In that
case color profile associated with the image or the working color profile provide the cor-
rect XYZ and L*a*b* measurements.
® Use ColorFrofile | Evolution LC and Pixelink PL-A662 | 3 (=l
\ﬁ Select working color profile.
U Reset working color profie

W Convertimage to working profie
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Image color profile can be loaded clicking the Load button and selecting ICC or CMM
color profile file from the disk.

The Reset button will remove color profile from the image and activate the working color
profile for measurements. The working color profile can be selected using the Select work-
ing color profile button. It can be reset to the default sSRGB IEC61966-2.1 clicking the
Reset working color profile button.

If image has own color profile, it can be converted to the working color profile using the
Convert image to working profile button.

ICE L*a*b* measurements are also available for any Region objects using Count/Size or
manual Measure operations:

EoEE: = = T g

Dhata Hist A
e [Rengesi|Cption| & | Ul DataHistogam VX0
Range (&) o ObjectWindow = Shape @ B - 5 % -
d Available Measurements mean Selected Measurements Filters X | #
: Al Types = Al Categories - l,‘? Keasurement Minimum Maximum
¥ ! QMd fl 1k E Region:Lab color L 1E+308 1E+308
@ Labcolora - v [ egien:Lab colo -
:..:_ Lab colorb ] i'_'i adaan v B pecionlabcalara -1E=308 1E+308

RegionLab color a

ﬁ Lab color L
B margination

B rect Parent Index

CIE L"8'8" coler component 8, grasn-
red

Note, that L*a*b* color measurements generated by Count/Size use the color measurement
method, color profile and Illuminant selected in the color measure dialog.

The bottom part of the dialog provides measurement values under cursor on the active
image:

RGE Color Space/Tlluminart
Lab ~ D65 -
R 115 = L 72100 = [
G 82 = 3 13957 = [
682 | 6093 = (A
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RGB group shows Red Green and Blue values under cursor and Color Space/Illuminant
defines the active color space/illuminant and corresponded measurement values.

There are following color spaces available:

Lab — CIE Lab color space

XYZ — intermediate color space between RGB and Lab spaces

YIQ - the color space used by the NTSC color TV system, employed mainly in
North and Central America, and Japan. I stands for in-phase, while Q stands for
quadrature, Y component represents the luma. (https://en.wikipedia.org/wiki/YIQ )

CMY - subtractive color model, used in color printing, cyan, magenta, yellow.
(https://en.wikipedia.org/wiki/CMYK color model ).

Note, that YIQ and CMY are not absolute color measurement spaces and listed in the dia-
log for completeness of color measurements on the image.

The Illuminant defines the type of light source used when the image was taken. The fol-
lowing standard illuminants are listed:

D50 - CIE standard illuminant D50. Simulates warm daylight at sunrise or sunset
with correlated color temperature of 5003 K. Also known as horizon light. (all
color profiles use it as PCS colro space)

D55 - CIE standard illuminant D55. Simulates mid-moming or mid-afternoon day-
light with correlated color temperature of 5500 K.

D65 - CIE standard illuminant D65. Simulates noon daylight with correlated color
temperature of 6504 K. (used with sRGB color space)

A - CIE standard illuminant A. Simulates typical, domestic, tungsten-filament light-
ing with correlated color temperature of 2856 K.

C - CIE standard illuminant C. Simulates average or north sky daylight with cor-
related color temperature of 6774 K.

E - Equal-energy radiator. Useful as a theoretical reference.

The Illuminant affects XYZ and Lab color measurements. It's preferable to use the native
uminant for specific color profiles, for example sSRGB model used D65 illuminant, while
Color profiles use D50 as intermediate white point. Conversion to other illuminates are
done by using Bradford transform in form of chromatic adaptation.
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L*a*b* Color measurements and Color Correction

Every channel of a color image can be extracted to a monochrome image clicking the
Extract_E button.
Reference colors

Color measurements can be verified using some reference color images called color check-
ers, one of them is Gretag-Macbeth Color checker.

The patch has 24 colors covering visual gamut and has known colors published on the net.

The application installs the color checker image as ColorChecker sSRGBD65.tif to the Col-
ors folder of demo images:

The RGB values of every are generated with D65 illuminant. The list of patch values can
be found in wikipedia .

Color Correction

The Color Correction tool is closely related to the CIE L*a*b* measurements. The goal of
the color correction is to adjust colors of one image to colors of the reference image with
known Lab coordinates or just to some reference color patch, so the colors can be meas-
ured or compared.
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Color Correction S
Correct by

® Referencelmage BN o \orChecker sRGEDGSHF ~

Color Transform 24pointsRock af:i
Optiors
Transform Type Thin Plate Spline -
- L]
Point Radius [pix) 15 o?
Regularization 00 3 H i

Add manual tags to reference and active images

Typically, the reference image can be a color checker (e.g. Macbeth ColorChecker) or just
an image with color patches.

User should place manual Tags as reference points on corresponded color patched of the
reference and active images and execute color correction.

There are 2 types of transforms are available:
e Polynomial

e Thin Plate Spline

With Polynomial type the images may have from 3 to 20 points for color correction. A
polynomial transform is created matching colors on the active and reference images. The
type of the polynomial depends on the number of tags:

e 3-point calibration corrects changes in color gain
¢ 4-point calibration corrects color shift and gain

« 7-point calibration corrects the linear color mix
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L*a*b* Color measurements and Color Correction

o 10-point calibration corrects the color mix using polynomial approximation of
power 2

o 20-point calibration corrects the color mix using polynomial approximation of
power 3 .

Polynomial transform is recommended to use with small number of reference points (3-7) as
high degree polynomials may produce unexpected color distortions for colors in between
references.

Thin Plate Spline transform can be used with 3 or more reference points. This method pro-
duces smoother color space transforms comparing to Polynomial with large number of
points, though reference point colors may not match exactly when Regularization is more
than zero.

It is recommended to use Thin Plate Spline transform for large number of tags as in case of
full 24-point matching of Macbeth ColorChecker.

Point Radius - radius of the measurement circle at the tag position in pixels. The average
RGB values of the circle region are used for color matching. When the value is one -
single pixel value is extracted.

Regularization — is a smoothing parameter used only with Thin Plate Spline transform
method. Increasing the value will smooth color transform, though the reference values may
not match exactly.

Typical color correction work-flow

Use image of Color Checker or image with color patches as a reference, add manual tags
on the color patches using tag tools:

k| o®

= i
H Add ColorChecker Gnd
Columns 605
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Tags can be added activating the Manual Tag tool and clicking at the color patches on
the image. Tag positions can be modified activating the Select tool, selecting and moving
or deleting them using the Delete key.

You can also add the whole grid of color tags clicking the Add ColorChecker grid but-
ton and drawing polygon clicking the centers of the corner color patches in the following
order: top-left, top-right, bottom-right, bottom-left:

then close the polygon either by double click or hitting the Enter key.
The tag pattern will be created:

The tags on corresponded color patches on the active image should also be created and
then color transform can be saved to a file or applied to the image.
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L*a*b* Color measurements and Color Correction

s sn B0 S AL ¢ | i ] g ¢

The transform can be saved to a file using the Save button. When the transform is saved, it
can be used correcting the current or other color image taken with the same conditions.

Clicking the Correct Colors button will apply transform to the active image.

w i T1P3
S i F T T 1 P2 TiPd s

|
TIPS 1Ryl
TIF1a T

7'17"1H i "]
-'IF'*?H

The correction can be undone using the Undo button.

After the correction the RGB values of the color patches at tag positions will be trans-
formed to RGB values of the reference image and L*a*b* or XYZ measurements can be
performed properly.
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Color Validation App

Transform verification can be done using the pre-installed Color Validation app. The
screenshot below shows the results of Visualize Color Transform operation:

The app contains documentation describing the available tools, refer to the app's help file
for more info.
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Thresholding

Thresholding allows you to reduce your image to just two colors: black and white. This is
done by specifying a range of intensities to be emphasized (set to white), and converting
all others to black (0). Thresholding is often used to segment an image in order to extract
its important features, or to reduce an image to two intensity levels in preparation for a
watershed or thinning filtering operation.

Thresholding is performed using the Mask button on the Select tab.

O =m-r- I ImageToot
Capture Adjust Process Select Count/Size Measure Share View Extras [£dImage Automate Custom
o Cut ‘ [1-1rr- 3 ) i IR RS RN S |
copy = ]
Featuras 3 Optiors Magic Wand E . Threshold
G Crop Manager b = - B % ] J

Clipboard Features Regions of Interest MagicWand Annotate Mask

When the Mask command is selected, you will be asked to specify the range of values
you want emphasized (set to white).

The Threshold command operates upon gray scale values, so if you are working with a
True Color or Palette image, it must be converted to Gray Scale before it can be threshol-
ded.

To use the Threshold tool, follow the steps below:
1. Open the image, if it is not already open.

2. Click the Mask button on the Select tab.

E |

Threshold

| Mask |

You will see the Threshold Tool panel.
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Threshold Tool [] =

Class1 - Q@ X @ B ~|fushow + B |~ ¥ & =

0 50 100 150 200 250

/¢ ~| Start 0 %@EI Mono -
LIS nEole
The dialog shows the histogram of the active image and the colored area shows the

range within thresholds. Using the mouse wheel will zoom in the histogram in and
out.

. Use the following tools to set your threshold range:

The Class combo-box shows the active segmentation class. You can add new seg-
mentation classes by clicking the Add © button or delete classes using the Delete

X button. All classes can be reset using the Reset @ button. The class names that
you defined here are assigned to thresholded objects created by a Count operation in

Count/Size. Class color is defined by the color IEI button.

The visibility of the threshold overlay can be toggled using the Show Overlay button

&) Show =

| Show All Classes

4 Show ~ Allow Overl
— e The Show All Classes 2o check box in the drop-

down defines the preview overlay context, when the control is on, all classes are
shown; when it is off, only the active class is visible. When Allow Overlap option is
off, multi-range segmentation ranges are not allowed to overlap. You can enable this
option to create overlapping ranges.
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The Mask button creates a new binary image of thresholded areas for all classes of the
active class depending on Show All Classes control.

The Log Y button switches the Y axis to a logarithmic scale.

The Reset zoom button resets the histogram.

The Set Global ™ button sets threshold segmentation ranges to Global. These ranges

can be applied to another image using the Apply Global *¥ button.

%
The segmentation ranges can be saved to a file using the Save = button and loaded
from a file using the Load“" button.
The bottom part of the dialog displays these thresholding tools:

Auteo threshold min {select bright

Celor Picker Set to min objects)

Imageinterpretation mode
{Meono, RGE, HSI, H5L)

(=]

- ~| Start ono v

. End 12 ‘\—'—‘ Active
Undo p channel

1 Reset Threshold
Auto threshold max fselect dark

[Es]
|r 4|r

abjects)

| ¥ Color Picker (eyedropper)

Use this tool to pick intensities from the image. The pixel area that is
used for threshold definition is shown in the cursor window, as in a mag-
nifying glass. The area in the magnifying glass is defined by the Size
parameter.

» 2 Start/End

The Size parameter determines the pixel used to sample the intensities.

_||G Undo/Reset

Use the arrow to undo the most recent operation. Use the Reset button

312



Chapter 7

to reset the threshold.

| Minimum/Maximum

|u|| q,| Use these buttons to set the minimum and maximum threshold values.
Auto Threshold Min selects only bright objects, while Auto Threshold
Max selects dark objects.

Auto-Threshold

Auto-Threshold allows you to define the method that is used to segment objects in Auto
Bright/Dark segmentation modes. This feature appears when you click the Options button
in the Measurements group on the Count/Size tab’s ribbon.

e %@

Types it |Ranges Opiore
‘ - R ange
Measuremens

You can find Auto-Threshold on the Segmentation Options ribbon, which appears on the
panel on the right side of the workspace:

Segmentation Optiore %

Connectivity EEE g-connected  ~ %3 Load
Clean Borders i_iNone T il saye
Fill Holes Smioothing 0=
Bias%s - L= Grow o
o ) Reset
Auto-Threshold Min Variance

The auto-threshold methods include multi-phase auto segmentation methods and a his-
togram method that should be used with Bias to segment objects above or below the back-
ground. The methods are:

e Min Variance - The ratio of between-phase to total variances minimized (method of
Otsu). This is the default method.
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Segmentation Bias

Legacy method. A version of the Minimum Variance method with a bias towards low
values. .

Mean - Threshold is the Mean value of histogram. Use Bias to segment the objects
above or below background. .

Mode - Threshold is the Mode value of histogram. .
Median - Threshold is the Median value of histogram. .

Minimum - Threshold is the Minimum value of histogram. Maximum - Threshold is the
Maximum value of histogram. .

Best Fit Min - Threshold is the Minimum of best-fit range of histogram. .

Best Fit Max -Threshold is the Maximum of best-fit range of histogram. .

The methods from Mean to Best Fit Max should be used with Bias to segment the objects
above or below background. These methods can be used with batch macros to count and
measure objects with intensities above or below threshold by fixed value.

Segmentation Bias

Segmentation Bias is defined by the Bias control:

SegmentationOptiors % !

Connectivity §E3-conneﬂed - @Laad
Clean Borders {INone " Ghsae

Fill Holes Smoothing 0=
_—Blas %S~ ¢ =] Grow 0=

: MinVari () Reset
Auto-Threshold inVariance
'Bias %8 + UE

Range Max

~ | Best FitRange

Standard Deviation

You can use this option to adjust automatically calculated threshold values by the given
bias value. The bias is applied only to AutoBright/Dark segmentation methods. There are
3 bias methods:
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o Range Max - where bias is calculated as a percentage of the maximum range of the
given image type.

o Best Fit Range - bias is calculated as a percentage of the best-fit range. This is the
default method.

o Standard Deviation - bias is calculated as percentage of standard deviation of the
image intensity distribution.

Note that the Bias value, Bias method and Auto-Threshold methods are automatically
reflected on the Threshold overlay when adjusted (when Threshold dialog is visible and
segmentation method is set to Auto Bright or Auto-Dark).

The absolute Bias value is also reported in the tooltip over Bright or Dark segmentation
buttons:

:} Bright 'R.J Manual
eaDark 42;.. Smart

Segment
Dark i

Aatomatic Dark Object Threshold. f
Q Toggle threshold dialog.

Threshold Range: 0..123.615173339844
Including bias of -93 as -50°% of BesthiiRange

T

Grow or Shrink Object

The Grow or Shrink option can be used to grow or shrink segmented objects auto-
matically. The option defines the size increment (in pixels) of segmented objects that is
applied after a Count operation using dilation or erosion of the segmented regions. If the
value is negative, the objects shrink. If the value is positive, the objects grow. To use this
tool, follow the steps below:

1. Count the objects in your image.

2. Use the blue selection arrow to select multiple objects to grow or shrink.
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Open or Close Object

4. Adjust your image.

Choose the drop down arrow next to the blue selection arrow to Select All if you
want to grow or shrink all the objects.

Go to the Measure tab and choose the Grow or Shrink options from the Relative
Measurements group.

Shrink object

The drop-down arrow next to the Shrink icon lets you specify the incremental amount
to grow or shrink the object.

Open or Close Object

Use the Open and Close tools to manually combine neighboring objects when using auto-
matic segmentation and counting tools. To use these tools, follow these steps:

1.
2.
3.

Count the objects in your image.

Use the selection arrow to select multiple objects to merge or close.

Go to the Measure tab and choose the Open or Close options from the Relative Meas-

urements group.
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The Open tool will combine the two objects for your count results without changing
the actual area of the two objects. The drop-down arrow next to the Open icon lets
you specify the incremental amount to grow or shrink the object.

The Close option will use a morphological filter to close the space between the two
objects, thus changing the total area of the counted object.

317



Chapter 9
Customizing the User Interface and Automating Pro-
cesses

This chapter provides instructions for the many ways you can customize the

Image-Pro application interface. You can use a Japanese version of the user interface.
Image-Pro allows you to set up the interface in the most efficient way for your work. You
can also use macros, apps, and batch processing to speed up various tasks.
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Using the Quick Access Toolbar

The Quick Access Toolbar appears at the top left of the Image-Pro interface.

@ = - @H@ 0K -

The Quick Access Toolbar allows you to display icons that, when clicked, execute a sys-

tem-supplied or user-defined command. In this way, the Quick Access Toolbar provides a
shortcut to commonly used functions.

To Add a Shortcut to the Quick Access Toolbar

1. Click the drop-down button next to the Quick Access Toolbar.

The following menu appears.

‘Customize Quick Access T oobar
[~ | Switchto MDI

ZI Undo

~ | Bedo

~ | Image Properties

~ | Select

[ dle ]

~ | Cloze All'Views
More Commands

Flace Quick Access Toolbar below the Ribbon

Hinimize the Ribban

2. Click on More Commands in the drop-down menu.

The Customize Quick Access dialog box appears.
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Using the Quick Access Toolbar

3. Select a group of commands to display in the list box.

4.

Place Quick Access Toolbar below the Ribbon

Customize Quick Access Toolbar @
Choose commands from:
Acquisition -
£l Configure =1 Switch to MDI -
1£9 Undo
(¥ Redo
@openimses
Add == Open one or severa image
Remove _ Quick Print

2 Print the activedocument ©
default printer.

& Document Properties
[} Select

B Mnca MIViowe
« I

OK Cancel

The list box on the left displays all the available commands and icons. The list box on
the right displays those commands and icons currently displayed in the Quick Access

Toolbar.

The Choose commands from...drop-down list displays different groups of available

commands, as shown here:

« I

Place Quick Access Toolbar below the Ribbon

-
Customize Quick Access Toolbar @
Choose commands from:
Annotate -
4 :,-.”'Auto Tracing Polygon Tool < —j Switch to MDI -
" Buto Tracing Polyline Tool |J, Undo
3 Burn-In (‘: Redo
=. Circle Tool .7 ‘D pen Images
= Add >> W o] a i
fiCopy A pen one of several imagt
Cut Remaove ,, Quik Print
e — 5 Print the activedocument ©
% Delete default printer.
#2 Delete Al & Document Properties
ﬂ:DISNE‘,’DDﬂOI‘B Q Select
T Bl Tt e B MmNV izne e

I

0K Cancel

In the list box, highlight the command you want to add to the Quick Access Toolbar.

For example, if you regularly use the Paste command in Image-Pro, you can make a
shortcut that performs a paste by adding a Paste command and icon to the Quick

Access Toolbar.
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~
Customize Quick Access Toolbar @

Choose commands from:
Annotate -

e a _ Quick Print -

Line Tool & Print the active document ©
B Move Back default printer.
_2] Move Front ﬂ Document Properties
Select
E:]' Paste Add > & .
FL_ Paste Bitmap W Close All Views
Bemove =

+ Point Teol = i Copy

" Palygon Tool o Cut

“ Polyline Teol ¥ Delete

| | Recta ngle Tool - E:]' Paste -
I «I—

Place Quick Access Toolbar below the Ribbon
OK Cancel
.

5. Click the Add button and the command appears in the right hand list box.
6. Click on the OK button.

The shortcut is added to the Quick Access Toolbar.

®:E|T \G.?}'&“ Q&..R-i.:ﬂ: zﬁ-d-';
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Customizing the Image Strip

The Image Strip displays thumbnails of all opened images in the application and provides

an easy way of activating and deleting images. The Image Strip controls are located in the
Workspace group on the View tab’s ribbon:

Q= - P He ko ;

Capture Adjust Process Select

ImageTook

Count/Size Measure Share

ve & = 8 @ 0
Image File
Strip  Browser

View ||&g]Image Automate Apps Custom

Browser| Switchto MDT AlignViews Full Screen | Close Al Closs Al Took

Show  Marker
- - - hade Views Took

Workspace Data Overlay

Image-Pro opens the image strip automatically when you launch the application. It
appears on the left side of the application window.

LIERE B T

If you have several images open, the image strip will display thumbnails of all of them:
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|Image Strip 3 x

The layout of the images can be selected from the context menu.

m  Click the right mouse button on the image thumbnail to see the context menu.
—— s WEBEA
e Activate 7 r f 5

' *  Close {

= A

Single Row/Celumn

Fixed Small

Fixed Medium

Fixed Large

m  Auto Fill: all thumbnails are fitted to the strip window.
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Customizing the Image Strip

[image Strip [

==

= Single row/column: when this mode is activated the thumbnails are resized to fit the
width or height of the window. Scrollbars become visible if the number of images
exceeds the size of the window.

Image Strip >
AR
n

FE—T—

m Fixed Small: thumbnails are 64x64 pixels
m Fixed Medium: thumbnails are 128x128 pixels
m Fixed Large: thumbnails are 256x256 pixels

m Lock/Unlock selected windows: Select this option to lock the image windows for the
currently selected thumbnail(s). The lock will disallow panning, zooming, or bringing
other image windows to the foreground, depending on what is selected for Lock
Options.

Lock options: Allows you to select what you want locked when the Lock/Unlock selected
windows option is activated.
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[ Lock options L2 ||E| Pan Scroll
B Thumbnail size k |Z| Loom

|il Active Frame
B

Auto Arrange

o Pan Scroll : Synchronizes image pan and scroll positions
e Zoom: Synchronizes magnification of images
o Active Frame: Synchronizes active frame index on all locked images

o Auto Arrange: When this option is on the locked images will be arranged on the in
the application workspace to be visible. For example if you lock 4 images, they will
be arranged in 2 rows and 2 columns. The option arranges only images to be locked. If
the workspace contains more images, other images will be placed in the last pane
below the last locked window, as shown here:

Racent Documents Video Tutorials

R

|

| s

[

Viewing Tooltips

Tooltips show the basic image information:
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Activating and Closing

Paper.seq

Path: C:\Program
Files\Media Cybernetics\MAG
Capture-Pro\Images|\Paperseq
Size: 320 x 240
Type: Monochrome (8bpp)
Frames: 10
Calibrations:

Spatial: 10

m To view an image tooltip, move your mouse cursor over the image thumbnail.
The zoom and pan controls allow you to resize the image or a portion of the image.

When the active image is zoomed and doesn’t fit in the viewer, the viewing area is shown
on the image strip thumbnail as a semitransparent orange overlay.

m Click and drag the center of the viewing area on the thumbnail to control pan
and scroll of the image.

PROBE.TIF
Path: C:\Program Files\Media

Cybernetics\MAG
Capture-Pro\Images\PROBETF
Size: 640 x 480

| Type: RGB (24bpp)

Activating and Closing

1. Click on a thumbnail in the image strip to activate the corresponding window.

If the thumbnail represent a surface plot or 3D view (or other viewer) clicking will
also update the thumbnail.

2. To close the image, click the Close menu item from the context menu, or click the X
button:
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To remove an image from the image strip, select that image and click the <Ctrl> or
<Shift> keys. More than one image can be removed at the same time using this method.

Using the interface customization capabilities provided by /mage-Pro, you can customize
the Image-Pro toolbars by:

m Moving, docking, and undocking toolbars
m Showing/hiding toolbars
m Creating new toolbars

m  Adding/deleting buttons from existing toolbars.
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Using the Multiple Document Interface (MDI)

The Switch to MDI button will toggle the workspace windows to MDI windows or back
to tabbed windows. This feature allows you to view more than one image at a time, and

move the images and panels to different locations in the application.

This feature is located in the Workspace group on the View tab’s ribbon:

‘\yj ‘& “ % ® - ImageToolk
Capture Adjust Process Select Count/Size Measure Share View ||[£gImage Automate

Ve @ = B g @

Image File Browser| Switchto MDT AlignViews Full Screen | Close Al Closs Al Took Show  Marker
Strip  Browser - - - Maode Views Toolk - - -

Workspace Data Overlay

Apps Custom

T E = EETW

When you switch to the MDI view, several images can be viewed at once, as shown here

(these are shown in the Tiled layout):
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=

¢ eHE 5 BE @

Image FileBrowser Browser Docking AlignViews Full | CloseAl Close Al Took Show Marker
Strip . - - Screen| Views  Took - - -
Workspace Data Overlay
Image Strip 7 ox
I=2 NODULEST [
L] ) e L2
[ X} -
o v > ®
;e 9 o - ®.
oy e =
e o8
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° I.' L
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M

The pull-down MDI menu allows you to select window display:

FF  switchto Docking

Cascade

Tile Vertically

I H g

Tile Horizontally

This version shows image windows in the Cascade layout:
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Floating Panels

= E . & 0¢
@ = 5 By e
Image File Browser Browser| Docking AlignViews Full | Close Al Close Al Took Show Marker

Strip - - - Screen | Views Taals - - -

Workspace Data Overlay

Image Strip 7 ox

Floating Panels

One of the unique features of /mage-Pro is the “floating” or “dockable” panels. The image
strip, details panel, mini-histogram panel, or other workspace areas can be moved inde-
pendently from the main image workspace. This may be particularly useful when working
with a dual-monitor system, as you may want to display the image on one monitor and the
details on the other. An example of floating or “undocked” panels appears here:
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CREESEE I S
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o~ = , s L2 ¥
e+ | B = cvaw g Ul B E
Comgure | e Coptue Recor oy mage F B Crese Optiors | image | Lne Ssturaton A Pblcation
. . . Compare. - LL Ve - - Histogam Profiie. - - -
scauision Camerss Compwe | lwefDF | lieTig | HOR Ovtial Crancirisis Catorstin rtesity Qu
[re— — Captue SimultionCorir  x
Imagestip x @ | % BestFit ~| ) Auto-Range] & o~
o 2 0> ) @
e captee Recors
Preview Setings
oot v
eorance S
Gain 1f
Ofset 505
0 32 64 9 128 160 12 234 255 . =
Region v
® = % Disply Achanced Catur Setrgs

Slm el 1w - -————+

72 €6 m 8 WUE

1071572014

331



Tools and Layouts

Tools and Layouts

The View tab contains specialized tools and graphs to display information about the active
image or image set. Some of these tools allow you to see different aspects of the active

image also.
P kw - Image Tooks
Capture Adjust  Select  Measure  Share view ||£dImage Custom
H - 7 = - HE
Y e T L_BITSIR < Wk
Image File Browser| Switch to MDI Full Screen | Close Al Close Al Tools Show  Marker
Strip  Browser - - Mode Views Took - - -
Waorkspace Data Cverlay

The Tools in the Workspace group allows you to load and save custom tool sets and lay-
outs for your specific situation. Click the drop-down arrow to see these features

=

Took Show  Marker

- h -

i) Redock All Took

U Reset Tools Layout

4  Load Layout 3

B Save Layout

Redock All Tools: Resets any open moveable panels that are undocked to their default
docked position.

Reset Tools Layout: Resets the application to its factory default tools layout.

Load Layout: This tool allows you to load a previously-saved tools layout. When you
click on this tool, the following dialog is displayed:
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‘(J Load Layout
Recent

Last Used

Custom

Analysis (offling) Capture Share Colocalization Default

Default

Mo Tools Analysis (offling) Capture Share Colocalization

Setas Startup Layout

This dialog shows all available tool layouts to be loaded. The Recent area shows a list of
the last loaded layouts. The Custom area shows a list of the custom layouts currently
stored in the Configuration Files folder. The Default area shows a list of the available pre-
defined layouts from installation directory \Resources folder.

SaveLayout: Click this tool to save the current layout of tools to a file that can be loaded
at a later time to restore the layouts to its current configuration. When you click this
option, you are prompted to give the layouts configuration file a name. Type a name for
the layout configuration file, then click Save. You can use the Load Layout tool
(described above) to restore the tools layout to its current configuration at a later time.
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Creating a Custom Tab

One useful feature of Image-Pro is the ability to create a Custom tab on the ribbon. It can

contain any of the features you use most frequently, saved in one place.

By default, the Custom tab appears on the far right of the ribbon, but you can control its

placement in the application Options. The default placement is shown here:

\y) ‘6 “ Q :‘( - Image Toolk

_ Thisisa customizable ribbontab. Use ribbongroup
context menuto add orremove the group to/from
custom tab or usedrag and drop to add agroup to
the custom tab.

Information

Capture Adjust Process Select Count/Size Measure Share View Extras [2dImage Automate Apps

Custom

The first time you open it, the Custom tab’s ribbon will be empty. You can add any group

or tool to it, as described here:

1. Decide which tools or group you want to add to the Custom tab. For example, Annot-

ate:
o [A] . [ . - d% @
o 2 Display
90 S 3N isp
L h'\ e I Optiors
Annotate

2. Right-click the mouse button in the Annotate group. You will see the context menu:

Add ko Cuskom Tab

Custarize Quick Access Toolbar, ..

Flace Quick Access Toolbar below the Ribbon

Minirize the Ribban

3. Choose Add to Custom Tab.

The Annotate group now appears in the Custom tab’s ribbon:

Capture Adjust Process Select Count/Size Measure Share View [£Image Automate

AL e

Annotate

Apps

Custom

334




Chapter 8

You can drag the groups into different positions on the ribbon. The image below
shows that the Calibration and Filter groups have changed position:

= ity (Y L
2DFilters 30 3 A % .| Burnn |1/ o (nonc) - IntCal.

‘ Filters ‘ : L% = L - ‘
Filter= Annotate ‘ Calibration

4. To remove an item from the Custom tab, click Remove from Custom tab in the con-
text menu:

Remave From Custom Tab

Customize Quick Access Toolbar, ..

Flace Quick Access Toolbar below the Ribbon

Minimize the Ribbon

Rename and Make your Custom Tab the First Tab

If you want to give the Custom tab a new name, and make it the first tab that a user sees,
use the following steps:

1. Click on the File button in the top right corer of Image-Pro:

2. Choose the Options button at the bottom of the menu.

" Recent Documenis
C ] s
- 1, Compasitetd
. 2 50451 1K1-52580f -
e L4
& g S3vE v
EE Save 45 Options button

@ optiors [EJ Exitimage.Pro Premier 6401

3. From the Options dialog, click on the Display section.
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Rename and Make your Custom Tab the First Tab

Popular

- Display
Image
Application General
File
@l Enable All Hins
Paste
Histogram & Profile Formats
= No.of digits ster decimal
Canire AngleUnits Degress =
[pisgisy || oterTime Format 2013-08-11 122618 800 -
‘web Browser
Task Scheduling Ribbon Tabs
Export Show Custom Tab
Advanced [ First Custom Tab
Live EDF Name ‘Custom
Live Tiling Show Exiras Tab
Show Automate tabin the Ribbon
[ Hide Tabs

4. In the Ribbon Tabs area, select First Custom Tab to display your custom tab as the
first tab.

5. Type in a new name for your tab in the Name text box

Ribbon Tabs

| Show Custom Tab
2| First Custom Tab
Name Jacob's Analysis
Show Extras Tab
| Show Automate tabin the Ribbon
Hide Tabs

6. Press OK at the bottom of the Options dialog to apply the changes.
Your new tab should appear first in the tab list with its new, custom name.

In the example below, we have created a new tab, named Jacob’s Analysis which is
displayed first in the ribbon.
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Jacob's Analysis Capture Adjust Process Select Count/Size Measure Share view [|idImage  Automate Apps
9 =3 E Mono 8bpp f‘ “-” @ % : 50 | BL: oF M Eé
R Rot‘bet @ Extract Merge Dye/Tint C lteP. v il AL Gl ’Quau d
esizz Rotate Canvas - ract Merge Dye/Tint Composie Pseudo = vance
S Aepl . . . .t 13 mer- @ EE
Geometyy Convert Calor Display

Hide or Show Tabs

Image-Pro allows you to hide or show the tabs to display only the tools you need. To use
this feature:

m Right click on any of the tabs to see the Show or Hide Tabs dialog.

Image Tools

View [s]Image L Crr—

ﬁ = v Capture

Task  Output i Adjust

Manager ~| Process
| Select
| Count/Size
| Measure =l
¥ Share
vl View !
| Apps "F

o hi

v Automate !-4-
~| Custom }

Tabs with an active check mark will be displayed. Those without will be hidden from
view

For some situations, you may find it most effective to hide all of the other
Image-Pro tabs and focus only on the Custom tab or a specific App. To hide the tabs, use
the following steps:

1. Click on the File button in the top right comer of Image-Pro.

File

2. Choose the Options button at the bottom of the menu.
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Hide or Show Tabs

E Recent D

sw

- 1, Compositetif =
2. 504911k|-92580.tif

I -

g

@ Save As

@ Optiors Ea ExitImage-Pro Premier 64-bit

3. From the Options dialog, click on the Display section.

Popular
A Display
Image
Ppplication General |
File
! @ Enable Al Hins
Paste
Histogram & Profik: Formas |
SEnE No.ofdigits afer decimdl
&m pngle Urits Degress =
Disper || DstefMimeFormat 2013-09-11 14261880 -
Vieb Browser
Ribbon Tabs
Export ‘Show Custom Tab
Advanced O FirstCustom Tab
Nive Tk ‘Show Extras Tab
‘Show Automate tabin the Ribbon
O Hide Tabs

4. Under the Ribbon Tabs section, select the Hide Tabs option and make sure Show Cus-
tom Tab is checked.

Ribbon Tabs

Show Custom Tab

First Custom Tab

Mame pacobs Analysis

[C]] Show Extras Tab

[C1] Show Automate tabin the Ribbon
Hide Tabs
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5. Now you will see that just the Custom tab is shown. If you happen to have an image
opened, you will also see the contextual Image tab, which is displayed when an image

is opened.
Jacob's Analysis Capture Adjust Process Select Count/Size Measure Share View  |edimage Automate Apps
R =3 E Mono 8bpp f‘ f@" E E : 502 B ofF m Eé
R R‘t‘be[ Extract M Dye / Tint C lteP. v RE w Gl ’Gum d
esiz Rotate Canwas - ract Merge Dye/Tint Composte Pseudo = vance
. . - @Aw} . . . - .7 1] Seetrt- @M
Geometry Comvert Color Display

Showing or Hiding Groups

You can also hide or show/mage-Pro tool groups to only display the tools that you need
for your image analysis work. To use this feature, follow these steps:

1. Right click on the open space in the ribbon bar.

Tip: Click on the far right side of the workspace. In the example below, you would
click in the grey area to the right of the “Movie” button.

ha %
E

=
2. You will see the Show or Hide Groups dialog. Groups that are highlighted will be
displayed. Toggle this feature on or off to show/hide groups.

Expanding and Collapsing

Sometimes, you may need to resize the Image-Pro workspace to make it smaller. When
you do, you will notice that the groups on the ribbon collapse and some of the tools are
hidden. In the example below, the Calibration, Intensity, and Quick Save groups on the
right side of the Capture tab’s ribbon are collapsed:

! C2 T2 w3 0.00 FPS o = ] -
@ oF e gr o by 23 e Do -lw@ | B I
3 Camera Control = L
Configure  Live Capture Record || Overlay Image Start Start lens @ one - o @ | Calioration | Intensity | Quick
o o Compare | - - o
Acquisition Cameras Compare Live EDF LiveTiling | Capture Simulat.. characteristics
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Hide or Show Tabs

To expand and see the group’s controls, click the drop-down arrow, as shown here:

= ke =0
Calibration ~ Intensity = Quick
- - Save
8w D E'ti}
@ ﬁ - IntCal

Calibration

Users are encouraged to fully expand the Image-Pro workspace when at all possible, so
that all the tools and features are available.

uston

Capture SN FroceTSelecqCoUnY S TR e suraR Share I View L Tmsge A
@ af‘ 'If‘ af‘ o L) w EJ—.; = E D o - & @ BuD ‘;li" u Eﬁ @ @ s

@ Camera Control -

Configure  Live Capiure Record Overlay Image  start start s B - @ K WG - Mca Imae  Lne Sawnaton Amasis Puslistion Movie
= < - Compae - - . Histogam FProfile - - <
Acquisition Camerss Compare Live EDF | LiveTiling | Capture Simulat.characteristics Calibration Intensity Quick Save
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Image-Pro in Japanese

Image-Pro is also available with a Japanese-language user interface. It is installed along
with the English-language version from your electronic download or product CD.

To use the Japanese version, follow these steps:

1. Go to your Start menu and select Image-Pro:

. Image-Pro Premier 9.2 64-bit
Y] Image-Pro Premier 3.2 English
@ Image-Pro Premier 8.2 Japanese
=% Send Feedback
.. Documentation

. Licensing

2. Choose Image-Pro 9.3 Japanese.

After a moment or two, you will see the Japanese version of the application.

S VBe N R -t
mas | mE mE ER  AUSNUAX mE  RR ER EmE 77U o-
3@ 000rs 53 = —ve o = (R 7
F00@:. . S m2 I Beg e 4% W M ; b BEB
w5 =7 men wE sam | e I P 1 5057357 = | s A
e e P
e

HTES BERE

@ meam
Q@ EsnLTE
@ mesEeriL TN

B &

@ v

Mgmmoae-vEns
EHERFIT 71 *image-pro premier” (B 5T: SKE] Media Cybernetics nc) EFRALET o "Leam
More Now" 1)L . BEHEHRA L~ — (adobe Flash FE25) £ Tl .

Ty |~ — B ZF e

S EROB AT TF o

LECE SROB RS TELESHE, (08

1) T B FEL I, (2Rt
504 TATFRE B

AL 271 EEIE BB 5 Fer AN
B A=A 2 B, AR

B A Y A RSN
RO=)5 - (Tl 03:5639-2751, it e

IEAEENE T 7
Ty~ 2RI AR RIS
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All about Apps

All about Apps
Apps are little applications that run inside /mage-Pro. Like mini-programs, they have their
own user interfaces and they automate complex tasks in and through /mage-Pro.

When you first open Image-Pro, the Apps group of the Apps ribbon will be empty. When
an app has been loaded (as described in the next section), it appears on the Apps group, as
shown here:

G O A< o)

App Cpen Fibers Particles
Center Projed

Search Apps

Loading an App

Image-Pro allows you to load pre-recorded apps, projects, and macros that you may find
useful. To add an existing App (project or macro), follow these steps:

1. Go to the Search group on the Apps tab in Image-Pro.
App Open
Center Projed

Search

2. If you want to load one of the pre-recorded apps provided by Media Cybernetics, click
the App Center button.

The browser will take you directly to the Apps portion of the website:

342



Chapter 8

App Center

APP CENTER

A great place to find essential solutions for everything from complex custom workflows to simple time-
saving macros. Improve productivity and unlock new capability with Apps from Media Cybernetics and
talented 3rd party developers.

Keyword Search

Software Supported

O Image-Pro Premier
O Image-Pro Premier 3D
[} Image-Fro Flus

Cofrmiare Varcinn . : =
You will see a list of available apps.
Click the name of the app you want to use.
You will see a description of the app in the browser window.

Scroll to the bottom of the browser window, and click the Download button.

DOWNLOAD

You will be asked to accept the license agreement. Click I understand and accept the
user agreement.

| UNDERSTAND AND ACCEPT THE USER AGREEMENT

Apps and projects are stored in the Scripts folder of Image-Pro. Apps have the exten-
sion *.ipx.

Click Save.

You will see the Open Project dialog.
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Running Apps

i ™
Open Project &J
A ‘ . « My Documents » Image-Pro Premier 64-bit » 91 » Scripts » - ‘&,H Sea int: p'

Organize ¥ New folder =~ 0 @
¢ Favorites = MName Date modified Type Size
B Desktop J Projectl 7/1/2013 9:39 AM File folder

& Downloads DAB%20Analysis.ipx /8/2013 11:34 AM Media Cybernetic... 143 KB
%] Recent Places FiberSeparation.ipx 7/5/201311:22 AM  Media Cybernetic... 750 KB
E particles.ipx 7/8/20131234 PM  Media Cybernetic... 487 KB
Bl Desktop WhiteBalance.ipx 9/12/20131:08 PM Media Cybernetic... 12KB
74 Libraries
@ Decuments
J’ Music L4
[E&] Pictures
H videos

/. Risa Lapidow

8 Computer

[FICNEL |\ Documents\Image-Pro Premier 64-bit\9.1\Scripts\DAB 320 Analysis.ips Project Files (*.ipp,*.ipx) -

7. Select the app you want to load, and click Open.
Your app appears in the Apps tab:

G O A ot

App Open Fibers Particles
Center Projedt

Search

[ Apps

Running Apps
Once a project is loaded, its app appears in the Apps ribbon.

o O A< ot

App Open Fibers Particles
Center Projed

Search

[ Apps
It can be started by clicking the appropriate button. To run the sample app, follow these
steps.

1. Open the image you want to process in the workspace. This example shows
tumor.tif.

344



Chapter 8

@ m-n-¢-veaiix - image Tools magePro Premir 64-bit- Tumor _sox
s Copae At process Sdec_ Comisze Messwe  Srare View Idage_ Avorte | ops °-
o cpen o P s

i

sps

imagesto (=]

2. Click the name of the app you want to run. This sample app is called
White Balance.

The contents of the app appear in the right-side panel:
\WnieBsbreet0

Measure White Balance

Corect Image:

¥ Mewimags

7~ Method

" Average

= Soale to Max

T Walues

Save Settings...

Load Settings..

3. Click Measure White Balance.
The first step in the app appears.
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Running Apps

|2 1N
() Add ROI x

Select a region that
should be gray or white

[ oK ” Cancel l

L
4. Follow the instructions, and click OK.
5. Click Correct Image.

A new, corrected image appears in the workspace.
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Generating and Printing Reports

This chapter explains how to create and print reports in Image-Pro.

The Report tools are located on the Share tab’s ribbon:

Capture Adjust Process Select 2D Count/Size 2D Measure 3D Measure 3D Animation
— - p—
s S - [ C 7‘ [ e = y
o = Luf‘ A | S A3 S /
Snap  View PowerPoint Images Template | Preview Edit Edit Template Audit Image  File Signature
- - - - Report Report Trail Signatue
Expaort Report Audit Trail

Share
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Creating and Printing Reports

Image-Pro allows you to create reports from images and data saved in your application.
The Reporting feature uses an interface that is similar to Microsoft Word. You can display
your data in any of several predefined layouts, and then send them to an output window,
print device, or a file. To begin creating your report, go to the Report group on the Share

tab’s ribbon:

_,_“. @ | @& 7 T
Lﬂ‘l A pe A
, Edit

Images Template | Preview Edit Template
- - Report Report
Repaort

1. To begin creating a report, click the Images button.

The red number superimposed on the Images button indicates the number of active
images. You will see the drop-down menu with all the available images on it. Instead
limiting you to just the document open in the workspace, this feature allows you to
select any document loaded in the software.

UseImage Strip Selection

& Select All

|
1

Images with a check next to them are available to include in a report. When the Use
Image StripSelection option is checked, this selection will track and match the
changes to the images in the image strip. The Select All option will ensure that all
entries in this list are selected. Using the Select All option or adjusting the checkmark
will disable the Use Image Strip Selection option and visa-versa.

2. Next, click the Templates drop-down arrow to select your layout .
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Creating and Printing Reports

Quick Reports

Metrology

U Create Mew Template \G,ri Add Existing Template| U Search Templates

Several predefined report layouts are included with Image-Pro:

Quick Repors

Metrology
¥TIT w
Measuremenis Count 5Size
Miscellaneols
o‘ e
+ =~
Trackirg Line Profile

1Image per P... 2Images per..

4Images per...

gl

Layer Thickness

r

- '['

Image Set 30 View

5

Colocalization Particle Analysis

U Create Mew Template ‘(4 Add Existing Template| g SearchTemplates

Choose a format.

The Image-Pro reports are loosely designed for an A4 or letter paper output size. The
sizing of the content and the naming of the reports are based on the output page size.

Once you have selected your documents and report template , you have the following

options:

m Preview the report. In this case the resulting report is read-only and can only be
saved (in Word, PDF or HTML format) or printed. The edit controls are disabled.

m  Edit the report. The resulting document is loaded and contextual ribbons can be
used to customize it further before saving or printing. The editing controls are sim-
ilar to those available in Microsoft Word.

m Edit the report template in theProject Workbench. A copy of the report template
itself is loaded for editing the report content.

Click Preview Report.
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The hourglass icon will appear, indicating that your report is being created.
When finished, your report will appear in the application’s workspace:

Page l of 1
MediaCybernetics . 5/21/2013
1 per Page Histogram

image geoduck example.tif

e

6. If you are satisfied with the appearance of the report, go to the File group on the
Report ribbon.

= <& [q

| ] Lgil

Save As Quick  Print Print Undo  Redo
Print Preview

File

7. Select Save As to save your report as a PDF. Choose Quick Print or Print to print a
paper copy.

8. To edit your report, close the sample report.

350



Creating and Printing Reports

Click Edit Report.

You will return to the Report ribbon with the editing tools activated:

@
Preview dit Edit

Repart Repu:urt Template

id

From here, you can use the Report, Insert, and Layout ribbons to adjust the content
and appearance of your report.

Report Tools

Once a report is created, you have the option to add specific content without leaving
Image-Pro. The report tools use the familiar ribbon tabbed layout.

The Report tab’s ribbon contains controls for saving, printing, and formatting text.

-
Ure Process

—

Custom

- Lﬁ L TimesMewRoman - 12« [‘A A |E|Aa - 2 = | q @ Find ABC
| = [ e
Save As| Quick Print  Print | Undo Redo | Paste B I UUSs § X X,]A-f. === # - {'§Repla ||Check Spelling
Print Preview AsYou Type

File Clipboard Font [ Paragraph | Editing Proofing

The Insert ribbon allows you to add pictures, illustrations, page numbers, and hyper
links to the body of your report. You can also add and edit headers, footers, and text
boxes using these controls.

G TR Tl couvsie IS e A e M E I N REa N nset [ Goyout "l Zantents Coston ™
= AS
=L ﬂlﬂ\jUEQ

Page = Tabk Pictue Inlie  Bookmark Hyperlik Header Footer Page Page = Tedt  Symbal
Picture Number Court | Box

Pages | Tables Tllustrations Links Header Footer Text Symbals

The Layout tab’s ribbon lets you adjust the page size, color, margins, and text ori-
entation.

- ————
1 FReport T Insert o Layout et Custom

I_Lw ELI @

O 8D
Margirs Orientation  Size Columrs Breaks Line Numbers ~Page Color
Page Setup 15 | Background

The Contents ribbon lets you add a table of contents to your report. You can also add
captions to tables and figures using these controls.
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4 Insert L Layout L) Contents' Custom

Insert  InsertTable
Caption  of Figures

Tableof Update
Contents  Table

Table of Contents

Add
Text

Captiors

Reporting in the Project Workbench

An alternative to the Share tab is the Project Workbench which appears on the Automate
tab. You can use the image strip thumbnails to select images for your report. To create the
report, double-click on the image or use the Project Workbench context menu, or select
Edit Template on the Share tab.

v M Report Took 1 per Page Histogram.iprt - Project Wo.. _ 0O X
Script Edit Report Home Insert Page Layout View References o -
S & s Jroaawac o o o
Quick  Print  Print Faste - B I U U & & X X, |A - "
Print Preview Ll:ELI Paragraph = Editirg Proofing
File Clipboard Font F}

Search Macros
6 My Projects
@ Wy Reports

" 1 per Page Histogram.iprt % @& (w0 -
. Start Here: Select Report Data... L..a...|------- TR R I R
+ = Image ' ' : ' ' :

» [EH Histogram Statistics B

Active { Frames Count -

[=] Active Frame Number B

[@] pate

[3B] Description

@ Frames Count

[ Histogram B

Internal Name

Settings

Name B
Size (W x H) -
View Y
Parameters

Press Enter to Search, Escap.. [~

Location:

ChUsers\PubliciC .

Category
Drescription

Image

Measure
Reportincluding i

[E] System.Drawi

The reporting features available in the Project Workbench are detailed below:

1. The Report Tools in the ribbon.

2. The Project Explorer, where reports can be loaded and created.
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Reporting in the Project Workbench

3. The Report Designer, to lay out the various report components as in an MSWord doc-
ument. A context menu is also provided.

4. The Report Data and Report Fields, similar to the Toolbox allow selecting the report
data and dragging data items to the report designer.

5. The Properties Panel is to configure reports and their components.

These features are explained in more detail in the next section.

The Report Tools in the Project Workbench

The ribbon’s Report Tools in the project workbench are similar to those in the main
Image-Proribbon with the addition of a few ribbon tabs.

The Home tab contains the basic tools for creating and editing reports.

1 per Page Histogramiprt - Project Workbench [run] I -
Script Edit Report Home Insert Page Layout References o -
= gj” al | <& C’E arial ° A A - 2 E R|EE(Q #Find e
Quick Print  Print | Undo paste _ B I U U & & X X|A-F.- = == 5[5 B {Hreplas Prosin
Print Preview Lél o
File Clipboard Font I Paragraph . Editing

The Insert tab lets you add tables, symbols, dates and other specialized details to your
report:

1 per Page Histogram.iprt - Project Workbench [run] - o %

Script Edit Report Home Insert Page Layout View References

= e mE b a AT Q

Table  Picture Inline Bar Chedt Bookmark Hyperlirk Text Date = Symbol
Picture  Code  Box Box

Page

Pages  Tables Tllustratiors Toolbox Links Header Text Symbaols

The Layout tab controls table cells, columns and rows. You can adjust the background

color here also.

= Report ool

Script Edit Report Home Insert Page Layout View References

OB DODEELE 3 @

Margirs Orientation Size Columrs Breaks LineMumbers Page Color

Page Setup Ms | Background

The View tab controls the aspect of the report template as well as the visibility of report
fields.
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ReportTook

Script Edit Report Home Insert Page Layout View References

55 aa »

Simple Drat  Print Zoom Zoom @ ShowAllField ShowAllField Highlight
View  View Layout Out In Codes Results Fields

Views Zoom Fields

The References tab lets you add a table of contents, table of figures, or captions to your
report.

ReportTools

Edit Report Home Insert Page Layout View References

T

Tableof Update Add Insert  InsertTable
Contents  Table Text Caption ofFigures

Table of Contents Captions

Project Workbench

The Project Workbench now has a section called My Reports where known reports are lis-
ted (those appearing on the Share tab).

Learch Mocros T|
I % My Projects
4 [ MyReports
I+ Baslc
I nfgy
4 Measure
A, 1per Page Histagram
. iper FagsMeasurs

‘: Beld MHewe Repnrr
©  Add Edsting Repart

Right-click on the My Reports folder to create new reports or load existing ones.

When you double-click on one of the reports, a report designer is loaded in the workspace
area together with Apps and macros.
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Reporting in the Project Workbench

Reports as App/Project Components

In addition to being listed in the My Reports section, reports can also be added to pro-
jects. When projects are packaged, embedded reports become part of the package and are
available for the App and macro code using simple commands.

Project Explorer n
acros |Z|

Sea d

4 My Projects
I E= Project1
4 = WoundHeal _*
; @ e i Add Mew Module
b [ Moduley Add Exsting Module...
4 MyReports | @ Add Mew App
it & Add Mew Farm
4 Info m—
= 1 perPn | % Add MNew Report
°° 2perPad 1 Remave Project
[+ Measure
[+ General baste
[ Apps Rename
e (, Praperties
Fo—
Pranerties -

The Report Data and Report Fields panels

The Report Fields panel is displayed on the left-hand side of the Project Workbench, since
it will be used most often. It reflects the actual content of existing reports.

Report Fields n
%..Start Here: Sel=ct Report Data..
- [ Image
+ [ Histogram Statistics

(3] Active / Frames Count

[E] Active Frame Number

[ pate

3] Description

[=] Frames Count

[t=1] Histogram

[3b] Internal Mame

ab | Name

(3] Size (W xH)

=g view

[=] Parameters

To add data to your report, click Start Here. You will see the Select Report Data dialog:
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Select Report Data

S

All Report Data
- Image Data
| Image Dats
:u‘ Image Set
,}\ Image Surface Plot
- 8 3D Image View
- Measurements
- T Measurements Table
T 3D Measurements Table
h Measurement Histogram
h Histogram
- [ Line Profile
- € Colocalization
- Data Collector
111 Data Collector Tables
t;" Graph
lI'J Histogram
E Scatterplot

s 4 Cnmttarnlat 20

(S
o Remove

Selected Report Data
TT] Measurements Table
h Histogram

%l Quick Search

TGOy T

Type Info False
Use Current Loc || True
Selfings

Active Image False
Data Name Image
Display Overlays [+ True
Frame Index -2

Image MRU Inde -1

Image Mame

Maximum Size 2048, 2048

Close

q

The Report Data panel is used to select and configure the data that will be available for
the report and displayed in the Report Fields panel. You can select the individual fields

using the Add, Remove, and Clear buttons.

The following example screenshot shows a sample report displayed at the end of the

Wound Healing App:
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Copture  Adjust Process Select Count/Size Measure Share View Automate Apps  Report | Inset  layout  Referencs Custom [7)
Ty e A
L Segoeul B ‘A A |E[Aa - @ Fina
HEHSS @
Save SaveAs Quick Print  Print | Undo Paste BIUUSSXX[A-D- KB Replace
Print Preview &

File Clipboard Font. i} Paragraph i) Editing
Imagestrip # | [Welcome & [ R R 4 b x |Data Collector 7 x
L - Data Collector Graph »

|
Wound Heaing 2 x
Ao Threshata 0o [100 =] @

- options

¥ Prompt to set Calibration

Wound Healing App

Fiua - it o

Figus2 LetFane

T Show 8l | [t Per Collection | 2 Perttem | =]
s |Measurements Wounddreal) -]
s | Index ],
100
=
£ w0
=<
2 e
0 5 1w 15 20 2
Index
Project Explorer * x

e, e, L) H "
7 Auto SaveFilz Name press s 1270 Search Macras [
I~ SaweData wm o es o © History
- 2918 tea = b5 MyProjects
™ Save snapshot sequence Bm mw wm o B Rt
78 100 1531 I -
SETTESS e IE wm e mm oer
Wound Areapel 48029 . ez s I Info
oot O : o ws e [ b Measure
Time to 50%frames) 26938 - m o= 2@ . 0 ==
- o 09T . 4 Apps
Data Collector Table. ”x . WoundHealirg
Heaiing
Batch Processing -
Folder | FeatureName [ RegiomArea Regionte.. |l Resionbo.. | wound 1 4|
cxtenston | 2 saiar 03352 e 1m0
3 a2 52135 Bn wmam
4 [ »
$ Measurements (-~ Jimage b x

o

TimeasurementTabie] €~ Output] & Tloata Cotlector Tabe|
| ] 0
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Chapter 12
Using the 3D Features

Image-Pro with 3D Module includes the advanced 3D Viewer volume rendering, 3D
Measurements, and 3D Animation features. Volume rendering enables you to view an
image stack, or a portion of an image stack, from any angle. You can also adjust the trans-
parency and shading of the image. Animation allows you to create a moving image
sequence. The measurement tools allow you to make manual and automatic measurements
of object dimensions as 3D volumes.

In volume rendering, light emission and light absorption parameters are assigned to each
point of the volume. Each of these points is called a voxel; that is, a 3-dimensional version
of a pixel. Voxels have height, width, and depth, as well as intensity characteristics. Sim-
ulating the transmission of light through the volume makes it possible to display your data
from any view in any direction.

The 3D Viewer window allows you to examine an image stack in a variety of different
ways: by volume, in slices, and as an animated display. In the 3D Viewer, all geometric
objects are shown in 3D space. It can be regarded as a virtual camera which can be moved
to an arbitrary position within or around the 3D scene.

Note: This chapter discusses the advanced 3D features of Image-Pro with 3D Mod-
ule that are not included in the basic Image-Pro product. The 3D features of Image-
Pro are discussed in Chapter 5, Working with Images.

Image-Pro with 3D Module requires a 64-bit computer and operating system, and
also places greater demand on your operating system. Please see the Image-Pro with
3D Module system requirements in Chapter 1, Installing Image-Pro.
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The Image-Pro with 3D Module Workspace

Once you have installed the Image-Pro with 3D Module software and opened an image
sequence or image set containing on or more Z-stacks the workspace will look something
like this:

I domow b e |y =y e P Frtaraar T | 0
Tl one aka oo b 0 s Diseacs  Swe  es sy @0 e bdorae  ipps  Can
Qe R - Hiow o. BOEB IO 8y@-J

@ - B e B-W - - T T SR et - g

AGARAxE B

=B crases

GedwuslE

If your image sequence does not include Z-position information, it may not load into the
3D Viewer automatically. In that case, you can use the 3D view button on the image con-
text menu or in the status bar to switch to the 3D view.

When you open an image, image set, or image sequence in Image-Pro with 3D Module, an
icon that indicates which view you have open appears next to the file name:

|L'L\.|‘- Pollen2(2)* |

| @ Pollen2(2)* |
Single image
\I s \l o View

By default, a new volume is loaded in View mode, which allows you to click and drag
anywhere in the 3D workspace to move the camera, effectively rotating the volume in the
3D space. The X/Y/Z axes that may be displayed in the bottom-left hand corner of the
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The Image-Pro with 3D Module Workspace

workspace will show the current orientation of the camera with respect to the X, Y and Z
axes of the volume. Use the controls described on the following pages to manipulate and
analyze the image.

@ Use the <F> key to check the performance of your 3D viewer on your graphics
hardware. It may be difficult to manipulate the 3D view with less than 3-5 FPS
(frames per second). Please refer to the system requirements in Chapter 1 for addi-
tional information.

Image-Pro with 3D Module includes three more tabs in addition to the tabs included in
Image-Pro.

When the active view is using the 3D Viewer, the 3D View context tab will be displayed,
which lets you load and save 3D rendering settings, and adjust a wide variety of 3D ren-
dering settings that affect the display of your volumes:

20| capture  Adjust  Process 2D Selection 2D CountSize 2D Measure 3D Measure 3D Animation  Share  View |=dimage @3DView Automate  Apps  Custom
% X2 @ R @\ [ 0375 um k ¢ e o i E w08 - @Yu.fﬂ
v2 @@ v[ 0375 um M -0 -k 2 o (=)
Reloxd ect

21 @ Y o H @ B sigom BBl eun ¥ © - —@ =i— Sub-olume S

3D Measure contains the tools and features you will need to make volume measurements:

File. Capture  Adjust  Process 2D Selection 2D Count/Size 2D Measure 3D Measure 3D Animation  Share  View [|sfimage @ 3D View Automate  Apps  Custom

D@ Bl & v Mo 2z 0 adzugey &
Select | View Count  Types Ranges 3D Options A : e . ‘W—L ‘i[. :_i LL e Guided

3D Animation contains the tools for creating advanced animations and movies of your
volume. The Animation feature allows you to create, record, and play animation files
(*.anm) in the Image-Pro with 3D Moduleworkspace

[ Hle. ‘ Capture Adjust Process 2D Selection 2D Count/Size 2D Measure 3D Measure 3D Animation Share View |sdimage @ 3D View Automate Apps Custom
D e OO E @ @ T kO
130 3 — — — —
View round - . n Optiors ~ Snapshot select | View
b ramns | s e iy B Q0000 :

When you start Image-Pro with 3D Module, you will notice that the status bar has been
rearranged:

Ol @ (] & 2 i

The icons for the 3D viewer and the Slicer views have moved to the start of the list of
views on the image context ribbon, and in the tools portion of the status bar.
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The 3D View Ribbon

The 3D View ribbon contains the following controls to view your image or sequence:

Hle Capture  Adjust  Process 2D Selection 2D Count/Size 2D Measure 3D Measure 3D Animation  Share  View [sdimage @¥3DView Automate  Apps  Custom

®eRQ e ke o o MOEEFOH 8 ¥Q-7

+ O - Edoe

05752 pm
— S 5 e |4
<l - - H— Sub-volume w

=T @ et | View | s Hem-.

The Volume Display group lets you load, save, and refresh the settings for your 3D
Viewer:

- o Load 3D settings
@) x:2 € "‘i €
Y: 2 'g‘é:ll— Save 3D seftings
Reload _ 1
T . . \-I Reset 3D Viewer

The Reload button allows you to reload the volume with different subsampling. Clicking
the drop-down arrow displays these choices:

EﬁJ Reload

:B Reload whenImage changed

The X, Y, and Z indicators refer to the scaling factor use to subsample the display of the
volume. If subsampling is used with this volume, you will see a tooltip similar to this:

Follen

Subsampling: 2 x 2 x 1
- Dimensions: 55 7 positions
Path:

C:\Users\Public'Documents'image-Pro
Premier Demo Images\30
VieweriPollen.seq

Descripiion: Image acgquired using
Clympus BX60 with

Visitech QLC100 confocal laser
SCanning

MICTOSCopE

The Load, Save, and Reset buttons in the Volume Display group control the various ren-
dering options. Rendering options include the current visual representation of all elements.
The options can be saved/loaded using the REN file format.

The complete experiments including references to the source image and all rendering
options can be saved to Image-Pro with 3D ModuleExperiment (.s3d) files.
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Navigate Group

These experiment files can be opened directly in the application's File Open dialog by
selecting the Image-Pro with 3D Module Experiment type.

Reload opens the following dialog:

Load Image MRLseq

Image size: 356x 350x 16

1 Voxel size

¥ [ 18075 v [ 1s07)52 [ 1907

z)

You can also define voxel size and subsampling manually. When the Auto checkbox is
active, the volume is subsampled automatically. With typically large volumes, (larger than
128 x128 with 128 or fewer Z-planes) subsampling allows faster processing and smother
volume handling, at a cost of reduced resolution in the display. Subsampling for display
purposes does not affect the accuracy of any measurements taken.

Reload when Imagechanged indicates that the volume should be reloaded if the under-
lying image or image set is changed. For example, after filtering the image.

&Load 3D settings lets you open and load saved 3D Viewer settings files from a *.ren or
*.S3D file. The *.ren file format saves only the 3D settings, which allows you to apply
those settings to another volume. The *.S3D file format saves those settings and also
saves a reference to the image or image set file to open. After saving an S3D file, you can
use it to re-open the same image file with the same settings from the File:Open dialog

€4 Save 3D settings lets you save your current settings to a * . ren or *.SD3 file.

@ Clicking the Reset button sets the subsampling to 1x1x1.

Navigate Group

The Navigate group allows you to select and view the 3D volume from different positions.
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kN

Select| View

Select: Use this button to select object manipulation (and deselect View mode). The cursor
shape will change to an arrow. In this mode, you are manipulating and holding objects in
the Viewer window. Using the <Ctrl> key while clicking the mouse will allow normal
multiple selection or deselection of objects.

View: Use this button to select camera or viewer mode (and deselect object manipulation
mode). The cursor shape will change to a hand icon. In this mode, you are moving the cam-
era in 3D space, which changes the perspective of the rendering in the Viewer window.

When View mode is selected, use the mouse to control the camera position of the viewer.
In this mode, you can rotate, move (using <Shift>+drag), or zoom objects (using the mouse
wheel).

The View/Select modes can also be activated from the image context menu by clicking the
right mouse button:

1441% - (= i1} +)

he @(h] 0 @

The AdvancedOptions L button contains the advanced options for visualization and ren-
dering. These features are discussed later in this chapter.

TIP: You can switch between Select and View modes by holding down the <V> key.

Voxel Size Group

The Voxel Size group controls the size and location of 3-dimensional pixels:

X 1.800 = pm
Y 1.800 = pm
z -4.000 = pm

Voxel Size
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Decoration Group

Voxel size: This group box defines the dimensions of one voxel (a pixel in 3 dimensions).
The values displayed are the last ones used. If the image does not have a spatial cal-
ibration, and no system calibration has been set, the values are 1, 1, and 1. If the image has
a spatial calibration, the X and Y units per pixel values and the calibration units are taken
from the calibration. If the active sequence or stack includes information about the Z frame
position, the Z size is set from the distance between first and second frame in the sequence.
If Z information is absent, Z voxel size is set to the average value of X and Y sizes. These
values can be modified to achieve the desired volume aspect ratio, but doing so will affect
all 3D measurements taken on the volume. For accuracy of your measurements, we
strongly recommend that you do not modify calibrated values. Note that you can change
the subsampling in the Load dialog on the previous page without affecting 3D meas-
urements.

Decoration Group

The Decoration group contains useful features for viewing and enhancing your 3D image:

Show small axes

/| Show bounding box
\k lq/ 38
View ail |\ @

P - Im
/@/g{ — \-l Show scale bar
Stereo View |"/ Decoration

The ShowAxes k: button hides or shows the volume axes. This option display axes that
show the orientation of the volume (Red for the X axis, Green for the Y axis, Blue for the
Z axis). The origin of the axes is at the 0, 0, 0 location.

Show axes

Show Small Axes < hides or shows a pair of small axes in the bottom left comer of the
view. Show small axes is the default selection.

The Bounding box @ button hides or shows the bounding box. Select this button to dis-
play a bounding box that encloses the entire volume. Clicking the drop-down arrow lets
you choose between the volume frame and bounding box views:
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"
BEH  Volume Frame

Bounding Box

Show Grid

Show Labels

Fort Scale)
Tick Freq(3)

Show Grid superimposes a grid on top of the image.

Show Labels displays the volume labels around the outside of the image.
Font scale determines the size of the labels.

Tick Frequency controls the placement of tick marks.

The following example shows both grid and labels:

The Scale bar Ebutton hides or show the calculation markers on the view. Clicking the

drop-down arrow lets you turn the marker on or off (Toggle Marker) or display the marker
options. Calibration is discussed in greater detail in Chapter 5.
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The View Style Group

Note that the scale bar shows the size in the central part of the volume.

View All il sets the camera to view all visible objects and decorations in the scene.

Stereo View% displays the Stereo Mode dialog:
( Stereo Preferences Li‘s-J1

I Use Stereo Fied/Cyan Sterso

Stereo Adjustrent
[ Reverze left and right views

Zero parallax balance Camera offzet
r II = 1 | r II - 1
050 070

L ’,

From this dialog, you can turn the stereo mode on or off, and change the stereo type.

The View Style Group

The ViewStyle group contains controls for volume visualization.
Transparency 7—|—m—1--sc-2a

Interpolation % < O ~ Edge =

Background . = . = Light " =

View Style
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Transparency: (=) {I—(F)62% This slider controls the degree of transparency of
P y g P Yy

the volume. Moving the slider to the left makes the entire volume progressively more trans-
parent.

Interpolation activates voxel view smoothing. The pop-out menu displays your choices:

M- O -cuee -t
B Interpolation i
B Linear Interpalation

CubicInterpolation
Pre-Integrated
Voxelize

Interactivity 25

o Linear interpolation does bilinear approximation between voxels, which is fast but
less accurate.

o When Cubic interpolation is activated, a cubic interpolation of neighboring voxels is

used. This option produces smooth volumes, but is expensive in terms of computing
resources.

o The Pre-Integrated option can be used to increase the quality of the volume view
with a smaller number of slices. It is also useful when the transfer function has a lot of
fast variations, i.e., the color changes very rapidly.

An example appears here:

Pre-Integrated Off Pre-Integrated On
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The View Style Group

« The Voxelize options lets you visualize each non-transparent voxel by rendering
each voxel as a cube of that voxel’s volume and intensity. It can be used to look
at the volumes at the voxel level. The picture below shows the volume with the
voxelize option on:

Voxelize on

o) E Boundary Opacity increases or decrease the opacity of object edges, where gradi-
ents are high:

Boundary opacity off Boundary opacity on (thr. =2.5,
intens.= 8.5)
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The pop-out menu lets you change the threshold or intensity:

Boundary Opacity
Threshald 1.5

Intensity

o The Threshold parameter defines the sensitivity of boundary opacity. Gradi-
ents with a length less than the Threshold values are ignored during the light-
ing computation. This avoids doing lighting computations on noise in the
volume while still lighting important data. In the screenshot, setting a
threshold value of 2.5 removed lighting on the noise surrounding the pollen.

o The Intensity parameters define the darkness of the edges.

Note that using Boundary Opacity can significantly increase rendering time.

E| The Edge Coloring changes the color based on the gradient direction (normal).
Areas where the normal direction (computed from the gradient) is facing the camera will
have an unmodified color, whereas areas where the normal direction is more perpendicular
to the view direction will tend towards Edge Color.

Edge Color lets you select a color from the palette. Edges are highlighted with the color
specified in Edge Color.

In the example below, the coloring is on and the color is white:
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The View Style Group

. [ Background: Use the color picker to select a background color for your volume
display.

. "/ When the Gradient Light option is on, the color gradient is drawn as a back-
ground for a scene. The Background color appears at the top of the window and the
second color appears at the bottom of the window.

Gradient |
|
. Color 4

ShowImage

Style Lower right -

Browse..

o When the Show Image option is on, an image will be displayed on the background.
The position of the image is controlled in the Style drop-down box and the image file
can be selected using the Browse... button. The following image formats are sup-
ported: BMP.

e The Lightr button activates directional light and volume lighting. The drop-down
menu contains additional lighting and volume appearance options:
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-
@ Camera Light

¥ Directional Light

Edit Directional Light

Show Shadows

B Pseudo Surface
Threshald 0.10 E

I Material 4 | Ambiert

‘ Diffuse 5

Specular 0.50

-
HEGHL

Emissive 0.00

Shiningess 0.20

These options only affect volumes displayed in Blended composition.

o Camera Light tumns a light coming from approximately the same location as your cam-
era on or off.

o Directional Light turns on or off a light that you can position relative to the
volume itself. Use the Edit Directional Light menu item below to edit that light’s
position and intensity.

o Edit Directional Light: Clicking this button activates the directional light editor.
Note that this option is disabled when the Directional Light is off. Choosing this
option displays the Light Direction Editor, shown here:
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The View Style Group

Light Direction Editar lil_‘él

Edit Options

Use the handle to manipulate the light direction. The Edit menu allows you to
change the color using a color editor. The options are set to the default, always on

top.

o The Show Shadows option activates shadows on volume and scene elements.
Note that when the light is off, the shadow is cast from the headlight, which fol-
lows the camera. When the directional light is on, the shadow is cast by the cam-
era light, the position of which can be controlled using the Edit Directional
Light dialog.

Shadow OFF Shadows ON

o Shadow intensity and smoothness can be controlled using the corresponding con-
trols. Intensity is given in range from 0 (no shadow) to 1 (dark shadow). Higher
values of smoothness give smoother shadows.
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Shadow screen can be used to show dropped shadows. You can control the
places where the shadow screens are shown (Y, Y, Z). You can also control the
color and the screen offset from the edges of the volume. Offset is defined in per-
cent of the volume size in the given direction.

Pseudo Surface is a lighting effect that looks like a virtual surface created at the
threshold level of volume opacity. It gives a better result when the volume data
contain regional boundaries with relatively sharp gradients. Threshold defines the
opacity level for the Pseudo Surface in a range from O to 1. The default is 0.1.

Material groups defines material properties of pseudo surface. The color of the sur-
face is calculated from a combination of 4 color components, each component is
in range from O to 1:

Ambient - the color of an object where it is in shadow. This color is what the
object reflects when illuminated by ambient light rather than direct light.

Diffuse - represents direct light hitting a surface. The Diffuse Light contribution is
dependent on the incident angle.

Specular - the white highlight reflection seen on smooth, shiny objects. Specular
light is dependent on the direction of the light, the surface normal and the viewer
location. Specular component makes the object look like metal or glass. The reflec-
tion property is also defined by Shininess, with values close to 1 the reflections
will be very sharp as on polished metals, with lower values the radius of reflection
increases to make it look as brushed metal.

Emissive - the self-illumination component of the color, has neon effect.

Pseudo Surface OFF Pseudo Surface ON
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Composition Group

Here are the examples of the Pseudo Surface mode with different Material properties con-
figurations:

Use the <Q> key to switch between rendering modes. There are two rendering methods

that support trade-offs between rendering speed and rendering quality:

« Sorted Blended Transparency
The default rendering mode, this features fast rendering, but may not accurately render
semi-transparent surfaces.

« Delayed Sorted Pixels Blended Transparency
A more complex rendering mode for complex scenes with semi-transparent objects.
Also more demanding of graphics resources.

Composition Group

The buttons in the Composition group define the image composition method.
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ROBE s

- | ——{
Composition
- Blend: Blending averages the values of the voxels in a straight line through the
volume of the object.

n Max:Maximum Intensity Projection takes the value of the brightest voxel in the
same straight line as used by the Blend option

Sum: This method displays the sum of the value of the voxels in a straight line. It is
most useful for dark images.

=" Min: Minimum Intensity Projection takes the value of the dimmest voxel in the same
straight line as used by the Blend option.

Some examples are shown here:

Blend Sum Max

o P -
Number of slices: "~ V—@) 128 This slider controls the number of slices drawn

for 3D and 2D multi-texture map rendering. Zero automatically selects the number of
slices. Rendering fewer slices will generally improve performance
(with reduced image quality).

376



Geometry Group

Geometry Group

The Geometry group defines the camera parameters:

0O & -

Geometry

Activates the perspective view.

In Perspective projection view, the parts of the volume closest to the viewer will look big-
ger; those that are further away will appear smaller. Switch the projection type to Ortho-
gonal to retain a cubic shape without perspective.

Activates the orthogonal view.

-

Clicking the Projection button sets the view to the last-selected projection, from
one of the following:

D"’ Sets the camera perspective to an XY projection.

i £ . ..
3 Sets the camera perspective to a ZY projection.

D?— Sets the camera perspective to an XZ projection.

The drop-down menu also includes a new feature: Wheels. Wheels shows or hides the in-
frame control for rotation wheels at the bottom and right side of the projection view. Use
the wheels to rotate the display along a single axis.

W oxv
W oz
# xz

Wheels

The bottom slider in the Geometry group is the View Angle slider:
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=—h——% a5

Geometry

This slider adjusts characteristics of the camera’s virtual lens, which changes the angle that
defines the field of view of the camera. Changes to the field of view can indirectly make
your scene look larger or smaller. Changes to the viewing angle can also cause lens effects
like a “fish-eye” view of your scene if you are using the Perspective setting in the Geo-
metry group. The following illustrations may help to understand how the view angle
affects the rendering:

Fiow Angla: 45 ° Fiow Angle: 120
O—h—® 4 E—+U-® 120
Geometry Geometny

Note that the volume appears much smaller with the larger view angle. The following illus-
tration may explain why this happens:
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Volume of Interest Group

Viewing Angle: 45 ° Viewing Angle: 120 °

You can see with the wider field of view, from the greater viewing angle, that the same
size box looks much smaller, even though it is the same distance from the camera. You can
adjust for the change in the size of the scene by using the Zoom control to move the cam-
era closer to the volume. In that case, you can clearly see the “fish-eye” effect of the wide
angle lens:

Volume of Interest Group

The Volume of Interest group modifies the visible portion of the data volume in the Viewer
window. It contains the following controls:

379



Chapter 10

Show/Hide VOI I\
axes [
3 v
Sub-volume -

[FS
Crop
Volume ofInterest

The Show VOI Axes m button turns the VOI axes on or off.

Show/Hide VOI

handies
Reset VOI

4

Display VOI
information

Show VOI handles T shows or hides the "dragger" associated with the VOI. The drag-
ger is used to move and resize the VOL

To use the dragger tool:
1. First make sure the 3D Viewer window has focus (click in it if necessary).

2. Then make sure the Viewer is in selection mode (cursor is an arrow shape). If neces-
sary, click the Select icon in the Navigate group to switch to selection mode.

3. Click on the Show VOI handles button to activate the VOI adjustment handles

Arrow
draggers

Using the VOI handles

To Resize the VOI:
1. Move the cursor onto one of the green handles

2. Press the left mouse button and drag. The VOI cannot be larger than the data volume.
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Volume of Interest Group

To Move the VOI:

1. Move the cursor onto one of the sides of the dragger box. The side of the VOI that
you click on will determine the axes along which the VOI can be moved. If you find
that you cannot move the VOI in the direction that you want to move it, try clicking
on an adjacent side of the VOI cube

2. Press the left mouse button and drag. The VOI cannot move outside the data volume.

The size of the VOI (XYZ) and the volume are given in spatially calibrated units. Volume
fraction shows the ratio between total volume of the image and the VOL

You are able to copy and paste VOI extents from one 3D view to another using the Copy

3 and Paste B buttons. You can also crop the volume to the VOI extents using the

Crop “ button.

The Reset Q button will reset the VOI to the full size of the data volume.

The sub-volume information is shown in the Reset button’s drop-down panel which also
has controls to set the VOI parameters by numbers. You can define start and size values for
X, Y and Z axis and then click the Set by Numbers button. When the option In Calibrated
Units is selected, the values are in calibrated units, otherwise in voxels.

The position and size of a VOI can be displayed in the status bar when the ROI extents
and ROI size are selected in the Status Bar options:

Image type
Image size

Frame number
Frame date/time
Cursor position
Pixel value

ROI extents

ROl size

Intensity calibration

| | vOlxyz (56,0,22),(141,13765) | VOIwhd:86x138x44 | s.c! Spatial calibration

[ll<ll<]<]<]<]

Sub-Volume: Choose a shape for the VOI (Volume of Interest) from the drop-down list.
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e Cross: The VOI will be displayed as a cross-shaped volume.
o Fence: Displays a fence-shaped VOL

o Exclusion box: The VOI can also be an exclusion box which specifies a region of the
volume that will not be displayed. This is very useful for cutting away part of the
volume.

Examples of the VOI shapes are shown here. The gray sections indicate which parts will
be visible in the Viewer:

/s
s

Sub -Volume  Exclusion box

Cross Fence

382



The 3D Measure Ribbon

The 3D Measure Ribbon

The 3D Measure ribbon contains a variety of volume measurement tools for 3D analysis.

Hle Capture Adjust Process 2D Selection 2D Count/Size 2D Measure 3D Measure 3D Animation Share View  |=dImage Automate Apps Custom
[ ) = = [} 08 [ e I ™ » Mo
% & @ | e [
Q @\ @ & v M @ v kee ™2 O ddddald o o Total 0
Select | View = Count Types Ranges | 3DCptions £ 3 R Guided & In Range 0
"’ g £ o=l ol 8o Object Window

You may already be familiar with some of them.

Navigate Group

The Navigate group lets you choose between Selection and Viewing mode.

kN

Select View
Mavigate

When View mode is selected, the mouse controls the camera position of the viewer. In this
mode, you can rotate, move, or zoom objects. In Select mode, you can select objects in 3D
view (slices, measurements (volumetric and manual), draggers,) and create manual meas-
urements. Using the <Ctrl> key while clicking the mouse will deselect any object.

TIP: You can switch between Select and View modes by holding down the <V> key.

Count Group

The Count feature lets you count specified volumes within the 3D image. Clicking the
Count Button executes volume segmentation and measurements on one of the volume
channels.

ey
Count

| Count |

If the Count control is active, the 3D objects in an isosurface are remeasured every time
the threshold levels or isosurface parameters change.
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When you click the count button, you will see the following dialog:

Add Vel M nts
clume Measureme ﬁ

Image size: 465w 461x 24

Name |VOIume Measurements Confocal

Subsampling

[l ata | |2Mvoxel (Medium)| - ||| Reset

x| 2] v[ =K z| 1H]

Filter |LoPass 33«3 ]
Threshold type | Current -]
Close Edges

O Aurto Split Ridge Size lII
[CJ Fill Holes

[C Clean Borders

| @ﬁdvanoedl | Ok || Cancsl |

Add isosurface: Here you can select which channel of a color image will be used to create
the isosurface. Your choices will depend on the volume that you have open:

o For monochrome volumes from a sequence and single-channel sets, your only choice
is a Gray channel from the monochrome data.

« For color volumes, you will have Red, Green and Blue channels that correspond to the
color components of the image.

o For single and multi-channel sets with channel information, there will be one volume
channel per set channel, using whatever channel names and tinting information is
available from the set metadata.

Sub sampling: The Subsampling group in this dialog is very important to understand, as it
affects the isosurfaces that are created. You can use subsampling to smooth out the isosur-
face that is generated, which will allow it to render and animate more quickly. However,
excessive subsampling can also result in removing smaller objects that you may wish to
visualize or measure, and subsampling will always affect the volumes of the objects that
may be measured later. For maximum accuracy, you will want to use Reset to make sure
that there is no isosurface subsampling.
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Count Group

Auto: Selecting the Auto checkbox activates automatic subsampling mode. In this mode,
the subsampling is calculated based on the size of the image. This provides faster loading
and rendering of volume images. By default this option is on. Advanced users can switch
this option off and set subsampling manually.

Reset: Clicking the Reset button clears all your volume settings and sets 1:1:1 sub-
sampling. The Reset button is disabled when Auto is on.

Filters: Filters can be used to smooth the surface. Choose a filter from the drop-down list.
Excessive smoothing using Filters can also affect the accuracy of any 3D measurements
that you make, so use the minimum amount of filtering needed to get a representative
isosurface.

Threshold Type: The initial threshold level can be selected automatically when Threshold
type is defined as Auto Bright or Auto Dark.

Close edges: Select this check box close the surfaces of the objects where they touch the
bounding box of the volume.

When Close edges is turned on, the surface is closed on the sides that touch edges regard-
less their intensity value. (The edges must be closed to measure volumes.)

Execute Count: Check this box to execute the object segmentation count when an isosur-
face is created.

Auto-Split: Check to this box to split objects that are touching in two.

Ridge Size: When the Ridge size option is active, only narrow junctions with diameters
below the given size are split. Note that the split is also applied after adjusting the
threshold levels of the segmentation.

Your image will look something like this:
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This example shows that the green channel was selected for the count.

Information about the isosurfaces created by the Count operation appear in the options
panel on the right of the screen:

SeBB L XEH B

3D view
[%E'WChEnnels BaMax -
[ AllChannels Display

é[]’aaed 1l B
é[]'acreen 1 B
2@ W A

Bk &, B volume Surface Green

(@ Count] # - [la] @ 2

0 50 100 150 200 250

From | 61.00 E| to| 255.00 E|

Counting the volume created an isosurface, which is represented by the Volume Surface
Green section of the 3D View options panel. When Execute Count is turned off, only one

386



Volume Measurements Group

isosurface will be created. Then you can adjust the Threshold levels interactively, and
execute the count by checking the Count check box:

B & O Volume Surface Red

e » - ® = @

0 50 100 150 200
From 72005  to  239.00 =

The thresholds can be adjusted by clicking and/or dragging the start or end of the
threshold range on the histogram. There are a number of controls here that you can use to
fine-tune the segmentation of the isosurface, which are discussed in detail in the Add
Isosurface section later in this chapter. You can also edit it in the From or To controls.

When the Count option is turned off, the color of isosurface can be adjusted in the
Advanced Color drop-down:

» R =R%
N - R |

Advanced color |r

Note that when Count is on, the colors of individual objects are controlled by the Col-
oring parameter in the 3D Measurement options. When Coloring is set to Parent the seg-
mented objects have the color of the isosurface. When the Coloring is set to Random, then
the color of every segmented object is selected randomly, but the transparency is taken
from the isosurface.

The results of the count operation are displayed in the Count Results group:

Total 2418
In Range b

Volume Measurements Group

The Volume Measurements group provides a variety of measurements for volume analysis.
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ﬁ-.

Types

-

dit Ranges 3D Options

Range

Volume Measuremens

The measurement types can be defined in the Types drop-down list.

Available Measuremenis

Selected Measurements /Filters

|AHTypEs |z|||AIICatEgnria |Z|| uﬁ'«dd ¥ | Measurement Minimum Waximum
=| Lines O;‘«dd Al 4 \olumes:Area of Surface
A Angle 4 fe anumes\fn.\ume 0 1000000000
5 Area ‘ Label _;} Volumes:Width
= L @ Volumes:Height
'..x Center X I Q Remove & Volumes:Depth
o centerv © oX Lines:Center X
o  CenterZ K Clear o7 Lines:Center ¥’
x‘; End X N % Linesir.emerz
.r/"; Endy ig Options " Lines:Length
Z*  Endz
@ Lengtn
1-3 Points.
X StartX
€Y Starty
¥z stanz
—=| Object
& cass

Available measurements are grouped by types:
o Lines, either manually created or derived line or point measurements.
e Volumes are automatically segmented volume objects
« Object class, which can be applied to both Lines and Volume measurement objects.

Clicking the Add button adds one of the available measurements to the Selected
Measurements / Filters list.

Clicking the Add All button adds all of the available measurements to the Selected
Measurements / Filters list.

Clicking the Label button uses the name of the selected measurement as a label for a
given group of objects.

Clicking the Remove button deletes a specific measurement from the list of Selected Meas-
urements/Filters.
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Clicking the Clear button deletes all the measurements from the list of Selected Meas-
urements/Filters.

Clicking the Options button displays the Orientation Options dialog. Orientation meas-
urements are described later in this chapter.

Edit Range lets you make adjustments to the measurement ranges:

[ ~
Edit Measurement Range @
B Volumes:Area of Sur |+ 16 -5 'J] Log, ]..b
Min Max
1

T T T T T T T T b
4106.24106 44106.64106.8 4107 4107 24107 44107.64107.8 4108

H 0%
(&) Reset Max 10000000 =

Objects in range 1/1 (100.00%) Apply on Close Ok Cancel

Min and Max filter values can be adjusted by dragging the corresponding markers on the
histogram or editing their numerical values. The number of objects in range/total objects
and percentage are shown below the histogram.

Ranges sets the filter range that can be applied to each measurement. If a filter range is
set, objects with parameters below the minimum or above the maximum values are
excluded from the view. The filter ranges are used only when the Ranges option is active.

The VolumeMeasurements list includes the following measurements:

v Volume indicates the volume of an object in calibrated units.

5 Surface area indicates the surface area of object in calibrated units.

Width shows the size of a bounding box in the X direction.
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Height shows the size of a bounding box in the Y direction.

Depth displays the size of a bounding box in the Z direction.

Center X indicates the X coordinate of the center of an object.

Center Y indicates the Y coordinate of the center of an object.

Center Z indicates the Z coordinate of the center of an object.

Center of mass X indicates the X coordinate of the center of mass of the object.

Center of mass Y indicates the Y coordinate of the center of mass of the object.

Center of mass Z indicates the Z coordinate of the center of mass of the

Box Volume displays the volume of an object's bounding box:
=W * H * D).
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o

Box ratio displays the ratio between the maximum and minimum sizes of the
bounding box: R = Max / Min.

B

=« Volume fraction displays the ratio of an object's volume to the box
volume. R = Vobj / Vbox

@

Diameter displays the equivalent diameter of an object.

D pere|” Piure

\OF
aQ

z -

o5 | Sphericity displays the sphericity of object, calculated as 6 volumes of an object
divided by the equivalent diameter and surface area of the object. For spherical objects,
this parameter equals 1; for all other shapes it is less than 1.

> 0

N

D

Density (mean) indicates the mean density of an object.

In

&

Density (min) indicates the minimum density of an object

Ilax

e

Density (max) indicates the maximum density of an object.

%
10D=% D,

[

IOD displays the Integrated Optical Density of an object.
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Density (st.dev.) displays the standard deviation of the optical density of an

object.

/ ax
Radius (max) indicates the maximum distance between an object's centroid and sur-

face

k QMH
Radius (min) displays the minimum distance between an object's centroid and
surface

ax
in
Radius Ratio displays the ratio between the minimum and maximum radii.

Class shows the class to which an object belongs. The classification can be done
using the Histogram window.

iviax

4

| Feret (max) indicates the maximum distance between two parallel planes
enclosing an object.

Feret (min) indicates the minimum distance between two parallel planes
enclosing an object.

G

Feret Ratio displays the ratio between Feret (max) and Feret (min).
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Ret | /M

Alpha angle indicates the angle between the reference vector and surface normal
(in degrees).

Gamma angle indicates the angle between the Direction vector (Dir) and the
projection of the normal (Proj) to the plane created by the direction vector (Dir) and the
vector (Perp) perpendicular to Ref-Dir ~ plane. The angle can range from -180 to 180
degrees.

ret] /"

Theta angle indicates the angle between the Reference vector (Ref) and the pro-
jection of the normal (Proj2) to the plane perpendicular to the Direction vector (Dir). The
angle can range from -180 to 180 degrees.

Surface deviation is calculated as the deviation of the end-points of triangular
normal. The calculations are done as follows: all triangular normal vectors of the surface
are normalized (length set to 1) and the average distance from the mean positions of the
end-points to all other vectors is calculated. A uniform surface will have deviation of 0.
The maximum deviation of 1.336 will have a sphere.

\g, \{ \é Angle X, Y and Z indicate the angle between longest object

line (max feret) and the X, Y and Z axes in degrees.

The longest object line vectors can be visualized using the corresponding option in the
OrientationMeasurements Options dialog.

Holes and Negative Volumes

The current version of Image-Pro with 3D Module handles holes as if they are independent
objects. Holes are identified by negativeVolume measurement. By default, holes are
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filtered out by the measurement filters when Volume limits are set from 0 to 1E9. You can
disable or adjust the filters to display the holes.

Object measurements ignore holes. It is equivalent to using the Fill Holes options in the
2D measurements. If it’s important to exclude hole volumes from the parent objects, you

=
can do it by manually selecting the parent object and hole(s) and clicking the Merge A
button. This will merge the outlines of the parent object with those of the holes which
will result in measurements that exclude the negative volumes of holes.

3D Measurement Type Options
Orientation measurement options can be set clicking the Options button on the Measure
Types dialog:

Crientation Options L&J

Reference Vector x | JE“ ¥ | OE“ z ‘ LE”
DirectionVector x | 0E| ¥ | LE| z ‘ OE‘

Maximum angle betweentriangle’'s normal

and Reference vectar (degrees)
Surface normal calculation method

EI Show surface normal vectors

EI Show longest object line vectors

[ o« | | ocaes |

Orientation in 3D space can be defined using at least 2 angles from perpendicular vectors.
These angles are called Alpha and Gamma. Alpha is measured relatively to the Reference
vector and Gamma relatively to Direction vector.

The Reference vector is defined by the X, Y and Z components. The default vector of 0, 0,
1 is parallel to the Z axis. The alpha angle is calculated between this vector and the sur-
face normal.

The Direction vector is defined by the X, Y and Z components. The default vector of 0, 1,
0 is parallel to the Y axis. The gamma angle is calculated between this vector and the pro-
jection of the normal to the plane of the direction vector, and the vector perpendicular to
the plane is defined by reference and direction vectors.

Maximum angle between triangle normal and reference vector defines which areas (tri-
angles) of the object surface will be taken into account when calculating surface normal.
Every surface consists of triangles; every triangle has its own normal vector. If the angle
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between triangle’s normal and the reference vector exceeds the maximum angle range, the
triangle is excluded from the surface normal calculation. The default value is 80 degrees,
which excludes triangles on the sides of the object (angles around 90 degrees) and tri-
angles on the opposite side of the object (angles greater than 90 degrees). The maximum
value for this parameter is 180.

There are two methods provided to calculate the normal vector of surface:

o Average vector, which is calculated as area weighted average normal vector of all sur-
face triangles (within angle range). This method is relatively fast in calculation, but
sensitive to deviations on the surface orientation. Small bumps and pits on the surface
can slightly affect the vector.

o Median vector, where median vector from all triangles are selected as surface normal.
Median vector is the vector that has the minimum sum of distances to all other vec-
tors. This methods provides very stable results; as small bumps and pits on the surface
do not affect the result. The vector represents the normal direction of the surface which
covers most of the object. This method is very computation intensive, and can be
much slower than the Average method for large objects (if each object contains more
than 10000 triangles).

The Show Surface Normal vectors option hides or shows the surface normals on the
image.

The Show longest object line vectors option hides or shows the longest object lines that
are used to measure Angle X,Y and Z.

An example appears here:

Sile o
f

eSS
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The colors of the normal vectors can be changed using the Selection color.

3D Options Panel

The 3D Options panel can be opened by clicking the 3D Options button in the Volume
Measurements group:

e @ 5
Qs i ©
Types Edit Ranges 3D

o Range Options

Volume Measurements

The 3D Options panel is shown here:

3D Options L4
Appearance Optiors 2|
Labels

Volume Text |Mone -

Manual Text MName -

Fant | 6] a -

Decimak | 4| T units
Outlines

Line Width | 2

Arrow Size | 4 E|

Sphere Size | 4 E|

Colar B - selection W -

[ Enable Edit [#] SmoothLines
Valume Objects

Caoloring Random -

Appearance options

The Appearance options control Labels and QOutlines.

Volume Text sets the appearance of measurement labels displayed on the 3d volume.
Manual Text sets the appearance of the manual measurement labels.

Both text combo-boxes indicates the type of labels. The labels can be:
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o None: No labels are displayed.
o Name: The measurement name is displayed.

o Measurement: The value of the first selected measurement will be displayed as a label
(you can drag any column in the data table to the fist position to be displayed as a
label).

Font sets the label font size.

Decimal defines the number of digits after the decimal point that will be displayed in the
data table and labels.

The Outlines group contains display options for the measurement elements.

Outlines
Line Width 42
Arrow Size 10 -2
Sphere Size 10 ==
Color B - selection W -
Enable Edit SmoothLines

Line width defines the width of lines for the manual measurements
Arrow Size defines the size of arrow line ends.

Sphere Size defines the size of sphere line ends for point measurements. When a manual
measurements feature (point, line, polyline) is selected, the points of the polyline are
shown as spheres in the selected color with boxes around them. If the viewer is in the
selection mode, and the selection mode of the manual measurements is active, the pos-
itions of the spheres can be edited by dragging the points to new positions.

Color and Selection define colors for normal and selected state of the elements.

The Spheres and Dragging boxes are switched off when the feature is deselected.

The Volume Objects group provides options for coloring.
Volume Objecs

Coloring Random -

The Coloring control defines what color the objects will have. Two choices are available:
Parent and Random. If Parent is selected, the objects inherit the color from the parent
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isosurface/volume measurements. If Random is selected, the colors for objects are generated
randomly, so every object has different color.

Measurements Group

e | =
L -

. i
3¢ ¥
Measurements
The Measurements group shows, hides, or deletes the various manual measurements on the
image.
I

The Show = | button shows or hides any manual measurement objects on image. The
Show All group lets you show or hide selected measurement objects.

=

Foi

—
L |

Show all

E 4 Showselected

B! Hideselected

3 53
The object can be deleted using the Deleteselected or Delete Al 1 buttons.

Active Tool Group

This group defines the active tool that can be used to create manual measurements:
@
kR 2 N\ Z O
A g X -

ol
Active Taal

The available tools are:
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Select measurements allows you to select measurements on the image and also edit
the positions of external objects.

@
@ Add pointmeasurement activates the point tool.

.

Add line measurement activates the line tool. A line is added after 2 clicks.

27 Add polyline measurement activates the polyline tool. The line is added after you
click the right mouse button.

Add polygon measurement activates the polygon tool. Click on several points to
create the polygon. Click the right mouse button to close the shape.

A

clicks.

Add anglemeasurements activates angle measurements. An angle is added after 3

h Add surface line along object surface connecting 2 points creates a poly-line feature
that connects 2 points going along the surface in the plane that passes through the selected
two points and the camera position.

4 Add an outline of object crossed by a plane creates a closed poly-line feature that is
an outline of a plane crossing an object. To add an outline, click twice on the imaginary
line along which you want to create the outline of the object. The outline plane passes
through the selected two points and through the position of viewing camera, so the outline
is always created in the plane perpendicular to the screen plane.

ge. Split objects activates the split mode. To split a 3D object into 2 objects, click twice
on the imaginary splitting line of the object. The splitting plane passes through the selec-
ted two points and through the position of viewing camera, so the object is always split
with a plane perpendicular to the screen plane.

"\ -

drop-down arrow displays this menu:

The Magic Wand tool enables you to draw polygons on slices. Clicking the
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&, MagicWand
Range 40
Smoothing 3

4k

Ak

« Range indicates the number of gray levels used for thresholding (combination of gray
ranges depends from type of active image and selected interpretation).

« Smoothing indicates the degree of post-filtering of the outline (0 — no filtering, 9 —
high degree smoothing).

Relative Measurements Group

Various other measurements can be created based on the selected measurements

Relative

L
i“l Getcenterof the object creates a point measurement of the center of selected objects.

ﬂ Measure distance between centers creates a manual measurement line that connects
centers of two selected objects.

E“I Measure perpendicular distance between point and line creates a line measurement
between a point and a line as a perpendicular line. Note that the function is active only
when 1 line and 1 or more points are selected

ol
E“I Measure angle between lines creates an angle measurement between two lines. Note
that the function is active only when 2 lines are selected.

Q Measure distance between point and surface of volume object creates a line
between the selected point and a selected 3D object. The 3D object can be selected either
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in the Volume measurements data table or on the image itself, using the Select meas-
urements/select objects mode.

él Measure distance between surfaces creates a manual measurement line between the
surfaces of two selected objects. This line represents the shortest distance between two
objects.

o

g Split polyline into lines creates a new line measurement from every segment of the
selected poly-lines/tracks. Analyzing the length of every line provides information related
to velocity of the object moving along the track.

EI" Create a polyline including points of all selected measurements creates a poly-line
that includes all points of the selected measurements. For example, if 2 lines were selected
the new poly-line would include 4 points.

L% Extract points from lines/polylines creates a new point measurement for every
coordinate of the selected poly-lines/tracks. It can provide information about object
coordinates on different time points (the same information can be obtained in the Volume
measurements data table).

2

mentation does not allow connecting all the pieces that belong to one object.

Merge selected objects merges selected objects into one. It can be used if seg-

Undo split/merge undoes the last split or merge operation. The number of undo
levels is practically unlimited.
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Guided Segmentation

Guided Segmentation is designed to allow 3D segmentation of complex objects that can-
not be easily segmented using threshold segmentation. Guided segmentation involves
defining the object outlines on a 2D view and then generating 3D volume objects from
those outlines. To activate this feature, click the Guided Segmentation button on the 3D
Measure ribbon:

7

Guided

The Guided Segmentation panel appears on the right hand side of the workspace:

Guided Segmentation 2 x
Collections £

Q98-8 %@

Showall collectiors Showlabels
View: 20| |3D| |2D/3D| Width 15
8 | MName Frames % £ e
R1 0 e T R
2D SegmentationR1 %
Wand | Smart | RCI
Q4 o Validate
= |
From 2555 ‘
to 255 =
Range 2615 Smoothing 3%
Filter 10 Fill Holes
Active Frame : 24
Z-propagationR1 &
Q0 Step (frames): | 15
Method MNone Auto-Range
Duplicate
Isosurface #
oc 1) {g M E
Subsampling x| 3 g 3 z 1
Auto
Smoothing LoPass 3x3x3 -
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Guided Segmentation

The panel contains four sub-panels:

e Collections

o 2D Segmentation

e Z-propagation

o Isosurface

To use Guided Segmentation, follow these steps:

1.
2.

Open a sequence in the workspace.

On the 3D Measure ribbon, press Guided to open the Guided Segmentation dialog.
Note that in the Collections sub-panel, a first object collection will already have been
created. If the volume that you want to segment opens in the 3D view, Image-Pro will
switch to the Image (2D) view for the process of drawing object outlines. If you
already had the Guided Segmentation panel open when you opened your sequence,

use the Image button ( = ) in the status bar or Image Context menu, or the 2D but-
ton in the Collections sub-panel to switch to the 2D image view.

Navigate to any frame (or Z-plane) in the volume where the first object of interest is
visible. You can start at any plane in the Z-stack.

Use any tool in 2D Segmentation sub-panel to create one or more object outlines for
that object. See the documentation of the 2D Segmentation sub-panel for more details
about the tools that can be used to create the object outlines.

Once you have defined your outlines, use the Validate button to set those outlines as
the objects' ROIs.

In the Z-propagation sub-panel, choose a method to copy your outlines to other
frames in the z-stack.

Press the forward and/or back buttons in the Z-propagation sub-panel to extend the
object ROIs through the stack.

. Lock the object collection by checking the box next to its name in the Collections

sub-panel. You may continue to add object collections by pressing the Add button in
the Collections sub-panel. Note that adding a new collection will automatically lock
the previous collection(s).

Repeat steps 4-9 for each collection to be added.

. To view the collections in 3D, use one of the selections in the Isosurface sub-panel to

turn your collections into isosurfaces in the 3D Viewer.
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More information about each of these steps appears in the following pages.

Collections Sub-Panel

The Collections sub-panel of the Guided Segmentation panel contains tools to control col-
lections. It allows you to add and define certain properties, and to visualize segmented out-
lines interactively.

Collections
Q- ¢ -8 x%0Q
Show all collectiors Show labels
View: 20| |3D| 2D/ 3D| Width 15
& | Mame Frames 2 =
Rl 0 e T X

Segmentation collections are defined by a set of outlines on multiple frames. Multiple out-
lines can be defined for a single collection on one frame. A collection is identified by its
name and color, which can be edited in the table shown above.

(D Depending on your images, you may be able to define all your object outlines in a
single collection. Image-Pro with 3D Module includes support for multiple collections to
allow you to separate outlines that would otherwise cause incorrectly segmented objects.
This can be a problem if separate objects touch or intersect anywhere in your volume.
When the outlines are analyzed to create isosurfaces, separate outlines may be merged
into a single isosurface if in any frame of the sequence, the outline for an object overlaps
multiple outlines on an adjacent frame. This is necessary to be able to connect up Y-
shaped or branching objects. However, if separate objects touch, they may both be over-
lapped by the outline in the adjacent frame, and incorrectly merged. If this occurs, then
make a new collection and put the outlines for either of the objects in the new collection.

A new collection can be added clicking the Addu button. The collection can be
L

) = -
deleted ™ or resetu . It can also be saved B or loaded Q from a file. You can
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2D Segmentation Sub-panel

- f/
use the Delete All o button to remove all the existing collections and start over. Note

that when all the collections are deleted, a new, default collection R1 is automatically
added.

The Lock option applies only to the active collection. It allows you to review the seg-
mentation without applying the active propagation method when scrolling through the
image sequence. It also controls whether editing tools are available, or if the collections
are locked. All collections except the active one will always show a locked state, and the
active row can be locked or unlocked by clicking the check box. Checking the Lock
check box freezes the selected collection and prevents additional editing until the col-
lection is unlocked. Note that the 2D Segmentation and Z-propagation sub-panels will
include the name of the active collection.

Multiple collections can be displayed on the image when the Show All Collections box is
checked. When this option is off, only the active object ROI will be displayed.

Display of the collections’ labels is controlled by the Show labels check box. Note that
the size and font of the labels can be controlled from the measurement options panel.

The Frames column shows the number of frames in the sequence.

The View buttons are used to display the view(s) that you would like to have visible
while defining the object outlines and isosurfaces. The 2D button will open a new view of
your volume in the Image view if there is not already an Image view open, and it will
make that view the active workspace view. The 3D button will open a new view of your
volume in the 3D view if necessary, and it will make that view the active workspace view.
The 2D / 3D button will make sure that both views are open, and display them in a split
workspace layout with the 2D view on the left and the 3D view on the right.

Outline color allows you to change the color of the object’s outline using the color
selector. When this option is off, only the outlines for the active collection will be dis-
played.

(D Volume objects can also be exported as outlines from the 3D Data Table to Guided
Segmentation using the Export Outlines menu item from the context menu over the 3D
Data Table object row.

2D Segmentation Sub-panel

The 2D Segmentation sub-panel offers 3 main modes of operation that enable different
methods that you can use for defining the object outlines:
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|2D segmentation Rl & |

J Wand | Smart | RCI |
|® |_: | | W Validate
. \

Range Smoathing
Filter [CIFill Holes

Active Frame : 1

The three modes are:

o Wand, where you will primarily use the Magic Wand tool to define the outlines by
outlining an area based on the color similarities or difference of intensity ranges
between the pixel under your cursor, plus or minus a specified tolerance interval.

o Smart, where you will use the Smart Segmentation tools to define the outlines by
defining reference areas for background versus objects.

¢ ROI, where you will primarily use manual tools to draw the object outlines.

These modes will be discussed in detail in upcoming sections of this chapter. In all three
modes, there are tools available to define and refine the object outlines:

1 @ ’_: ag W Validate
The 2D Segmentation sub-panel provides the following tools for all modes:
\

@ The Polygon Nudge tool allows you to adjust the size and shape of irregular ROIs
and measurements

Use the Selection Tool arrow to select an ROI on the image.

& The Polygon tool allows you define a polygon-shaped or freeform ROI in the
image.
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L o
LA % Use the Delete buttons to delete the selected outline(s), or all outlines. Note that
you can also use the Delete key to delete the selected outline(s).

Magic Wand Mode

You can define object outlines by selecting the Wand tab and clicking on the object to
segment.

2D Segmentation R1

J ‘Wand | Smart | ROL |

@ ; hg & Validate

- k
From cal
o[ = T
to 652 o
Range 265 Smoothing 3%
Filter 10 Fill Holes
Active Frame : 24 Object Outlines: 1

After the first click on the image, the threshold range will be displayed in the Histogram
control. You can adjust intensity range of the Magic Wand using the From and To con-
trols or by dragging the range indicators on the histogram. You can also use additional
magic wand controls to adjust the automatic outlining: Range, Filter, Smoothing and Fill
Holes.

e Ranges. Indicates the lower and upper levels used for thresholding.
e Filter: Defines the minimum object area in square pixels.

o Smoothing: Indicates the degree of smoothing that is applied to the object outline (0
= no smoothing, 9 = maximum smoothing).

e Fill Holes: Check this box to automatically fill any holes in the outline.

When you are satisfied with the outlines and the range, click the Validate button. That
will convert the magic wand outline to an ROI and add it to the active object. Note that
the defined intensity range will be then used to create outlines on other frames with the
Auto-Range propagation method.

Smart Segmentation Mode
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Use the Smart Segmentation tab to create objects. This method can be used on noisy
objects where the Magic Wand has difficulties creating outlines.

20 Segmentation R1

| Wand | Smart | ROI |

@ ; %2 W Validate

4k

Filter 10| Smoothing 3
Maodify Recipe

Active Frame : 24 Object Outlines: 1

Select the Smart tab to define the segmentation recipe parameters and draw reference
objects and background areas. When you enter Smart Segmentation mode, the Smart Seg-
mentation sub-panel will be displayed, along with a balloon message:

-

i, Smart Segmentation

Adjust smart segmentation parameters and click

Ok

| ok || cancel |
L4 "=

This message balloon will stay active while you set up the Smart Segmentation recipe in
the Smart Segmentation panel. (More information about Smart Segmentation appears in
Chapter 8 of this manual and in the in-product Help.)

When you click OK, whichever objects have been identified by the Select Object tool will
be added to the collection of outlines.

Filter defines the minimum object area in square pixels.
Smoothing is applied to the object outline (0 = no smoothing, 9 = maximum smoothing).

Note that if you want to modify the recipe going through frames, use the Modify Recipe
button.

You can also add new outlines to the frame in Smart mode by following these steps:

1. Make sure that the Auto-Smart propagation mode is selected in the Z-Propagation
sub-panel.
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Z-Propagation

2. Select the Polygon drawing tool and draw one or more ROIs in areas that should be
identified as objects. These ROIs can be very rough as they only need to overlap the
area detected by the Smart Segmentation.

3. Click the Validate button. One new object will be created for each ROI that overlaps
the smart segmentation mask.

ROI Mode

If you prefer creating object outlines manually, you can switch to the ROI tab. When you
are in ROI mode, clicking the Validate button reads the intensity range within the
region’s outlines, which can be used for other frames when you choose the Auto-Range
propagation method.

20 Segmentation R1

|Wand | Smart | ROI |

@ ,_: %2 W Validate

4k

Filter 101 Smoothing 3

Active Frame : 24 Object Outlines: 1

The following options will be applied when detecting regions using the Auto-Range
propagation:

« Filter defines the minimum object area in square pixels.

o Smoothing is applied to the object outline (0 = no smoothing, 9 = maximum
smoothing).

Z-Propagation

The Z-Propagation sub-panel offers you options for propagating the 2D objects from a par-
ticular frame across other frames in Z-space. The available options depend on the 2D seg-
mentation type. Options that are not available for a particular 2D segmentation type are
shown as inactive:
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Z-propagation R1
w w Step (frames): | 1%

Method MNane Auto-Smart

Duplicate

Use the arrow buttons to navigate through the image stack. The spin controls indicate how
many frames you advance each time. The following methods are used to create outlines on
new frames:

o None: Advancing to a new frame will not add any new outlines to the next frame, or
change any existing outlines. Use this method to review the outlines that you’ve
defined so far, and also when the object outlines on neighboring frames are very dif-
ferent, and you want to draw outlines on every frame manually.

o Duplicate: Changing the frame will duplicate object outlines from the previously act-
ive frame.

o Auto-Range: Detects an object on a new frame that overlaps with the outline on the
previous frame, using the same intensity threshold range. This propagation method is
available when you are using the Wand or ROI modes.

o Auto-Smart: Detects an object on new frame using global smart segmentation recipe.
It will identify any overlapping outlines. This propagation method is available when
you are using Smart mode.

You can use any tool from the 2D Segmentation sub-panel on any frame to redefine intens-
ity ranges, smart segmentation recipe or modify the outlines. Any change of method will
be repeated throughout the stack.

Use the Forward @ and Back @ button to go through the stack by one step at a
time. If you use the Auto-Range or Auto-Smart method, and are going through the stack

to create correct outlines, you can automate this process using the Detect Forwardw
and/or Detect Back 0button to go through the all frames in the stack automatically.

The detection will stop automatically when no more overlapping objects are detected. You
can also stop the auto-detection process manually pressing the <Esc> key.
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Isosurface

Object outlines will be automatically detected using the last segmentation recipe. If the
object detection is not satisfactory on some frames, the outlines on those frames can be
adjusted or re-drawn with the 2D Segmentation tools.

If you are using Smart segmentation, try adjusting the recipe by adding new reference or
background objects and click OK.

Note that when you draw outlines manually or edit them, the intensity range within the
object’s outlines will be used for other frames when you choose the Auto-Range propaga-
tion method. After adjusting the outline manually, click the Validate button to accept the
changes. Note that the outline is automatically validated clicking by the Forward or Back
button

Isosurface

The Isosurface sub-panel allows you to create isosurfaces on selected objects by con-
necting the 2D segmented areas across the Z-planes. When all object outlines are created,
use the Isosurface group to add 3D objects as isosurfaces to the 3D view.

Isosurface
1 @ - |
Subsampling X 3 A 3 Z 1
Auto
Smaothing LoPass 3x3x3 -

You can add only the active collection using the Add Active button (which contains the
name of the active collection, for instance Add R1 in the illustration above). Clicking the
Add All button will add isosurfaces for all of the defined collections. You can set the sub-
sampling and smoothing to use during isosurface creation (see the more detailed discussion
of these settings in the Add Isosurface section later in this chapter).
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Every object in each collection will be segmented and measured. The values appear in the
data table.

If you have an existing isosurface node and the Create new isosurface option is not
checked, the new objects will be added to that existing isosurface. If there are no existing
isosurface nodes, or the Create new isosurface option is checked, then a new isosurface
named Guided Segmentation will be created with the new objects.

The outlines can be viewed in the Slicer by view activating the Show Outlines option:

412



Isosurface

VE-H-C-980 L% -*

T g Tooks

T ropertea] (1

Copture  Adust | process 2D Selection 2D Count/Sze 2D Measure 3D Measure 3D Anmation  Share  ViewMledimage |WH3D View) Bicerd | AutomateliiApps.  Custom

ficer| Image Surace Galley Bitmap Clone

!D,-EF%@A

Views

ey | [z et

ar

P 4
Q¢-H- X %@

[ show all objects (] show abeks
vies: (20] 50] 20/30] wan [ 2F5]

Name Frames
U e

X Guided Segmentaton 2 x

E) e
v s

20 segmentation®2
Zpropagatin
osurtace

LYY YURNIF

RO

<
B

cecen

>« MO 00

S
Do [}EE] Vo] (225 [ e
Smootrig worass3n -]

© < project. | @ 17 Guide...| © 30 0Pt

| [ sCali:pm (Aligned Zheng2 3vESED sice) | ©| @[] & 32 3 [ 103% - |o——0——®

413



Chapter 10

View Group
The View group allows you to see the 3D data in different formats:
T Data Table
| Iy Data Histogram
i Object Window

View

These tables contain the same features and functions as the tables and graphs described in
Chapters 4 and 8 of this manual.

The Data Table collects all the information from the measurements taken on your image.
The 3D data table shows measurement values for manual and segmented 3D objects.

3D DataTable
PHE T HE- VYV
= A = - - -
Feature Name ... | Volumes:Area o... | Volumes:Volume... | Volumes:Width{... | Volumes:Height(... | Volumes:Depth(...
o 11 £107.0101 9431.2044 63.8400 64.3265 53.2438

Load Data Table Measurements: This tool allows you to load meas-
urements saved in a previous session from a * . ipm file.

Save Data Table Measurements: This tool allows you to save your
measurements in a *.ipm file for use at another time.

E| €

Send Measurements to File: This tool allows you to save your meas-
urement data to a file or export it to an Excel spreadsheet. The pull-
down menu lets you choose one of the following:

:
Al
4

= Bcel

B Text File

=l Clipboard
{-ﬁ Options..
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Send to Report: This tool allows you to save your measurement data

A to Image-Pro report. The pull-down menu lets you create a new report

or choose an existing one.

' % ' Show all Statistics: This tool allows you to hide or show the statistics
panel for the data table measurements. A sample statistics panel is

shown here:

Mean value
Standard Deviati...

Minimum

Madmum

Fange
Sum

Index of Minimum

P
Lrini~d
o e —

B S ERY BT ey

—ry

[N T RN T R g ]

L e e L ]

EoitoiiEa ool

[EREpEy S p—y
Colenica Paika
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(=]

—

Pud fPad R — PG Em
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The drop-down option Statistics per Group defines what is displayed
in the statistical pane. When this option is off, the statistics of all vis-
ible features is shown. When the option is on, the statistical values are
shown per group. This option has affect only when Grouping is active

Setup Group Statistics display the statistics by group. It will activate
grouping by class, add Percent Area Parent to the list of measurements

and activate statistics per group

-jII-x
L
rmll=

il

Group by Class
Group by Parent
Show Collapsed

Totals |Mone

Grouping: Click this button to see options for grouping your data in
the table. You can choose one of the following:

[ |

Measurements: These tools let you choose to display or hide some of

urement statistics.

Show All, Show Selected Measurements, Hide Selected

the meas-

E 3D Mask: Click this button to create a mask of volume objects.
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The 3D Data Histogram illustrates, in graph form, the distribution of 3D measurements for

the selected measurement:

3D Data Histogram [x] =
B Volumes:Volume IZH Bins B - & [, ] o
Ei\.ﬂin Mal
4
24
p4
001 01 1 10 100 1000 10000
Measurement Filter &
2] Active Min 02| G setSelection  ~|
[ Reset | Max 10000000 /]| & ApplyFilter |

The Object Window allows you to view information about a specific object in an image.
The example below shows complete data for one object:

3D Object Window e =

object| 1511 =
Measurement | Value |

Volumes:Area of Surface @ 4107.0101 pix"2

Volumes:Volume 54312044 pich3

Volumes:Width 53.8400 pix

Volumes:Height 64 3265 pix

Volumes:Depth 53.2438 pix
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3D Options
The 3D Options panel on the right-hand side of the workspace contains the following con-
trols:
Add oblique
Add 3D slice
Cololocalipation

Add ivosurface |\bnﬂ Q % :E }% =

Expand/collapse
Add external all nodes
Add orihe slice

ebject

Dielete selected
ohject

All of the Add buttons add nodes to the 3D view that contribute to the rendering of your
volume.

Add Isosurface/Volume measurement: Isosurfaces provide a very quick, yet often suf-
ficient, method for reconstructing polygonal surface models. By correlating transparency
with the local orientation of the surface relative to the viewing direction, complex spatial
structures can be understood much more easily.

Delete: Click this button to remove the selected node.

Add Ortho Slice: Clicking this button adds individual ortho slices to the ND projection.
Ortho Slices are used to display a slice through the X, Y, or Z axis orientation in the 3D
Viewer. Voxels on the plane of the slice will appear as a different color.

Each slice can have a different color outline. This can be useful for identifying slices on
complex scenes with multiple elements (oblique, ortho slices). The visibility and the color
of the outline can be set using the Outline control.

Add Oblique Slice: Oblique slices are used to display slices of the volume which are not
precisely aligned with the X, Y, or Z axes.

Add External Object: External objects are isosurface coordinate links that can be imported
into the 3D Viewer.

Expand/Collapse all nodes: Click the plus sign to expand the channels and nodes. Click
the minus sign to collapse them.

The rest of the 3D View panel displays the rendering nodes that currently exist in your 3D
visualization:
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3D View
[] = % Channels I Max -
DE Pollen E

DE ﬁ. O Vaolume Surface Pallen

[ 5 s = @

0 50 100 150 200 250
From 51.00 : to 255.00 :

Color Image: All channels are loaded into an indexed color volume (The sequence is con-
verted to a palette class using a palette containing the most popular colors in the
sequence).

Channels: The channels node represents the visualization of the volume intensities. The
drop-down box will only be enabled for multi-channel volumes, and controls the way that
the channels are combined in the volume rendering. Clicking the drop-down arrow dis-
plays the following options:

o Max: Maximum Intensity Projection takes the value of the brightest voxel in the
same straight line as used by the Blend option.

o Blend: Blending averages the values of the voxels in a straight line through the
volume of the object.

e Min: Minimum Intensity Projection takes the value of the dimmest voxel in the
same straight line as used by the Blend option.

Each channel of your volume will have a sub-node for the channel, with a name derived
from the channel name (if the volume is a multi-channel set), the color component (of a
color image), or “Gray” for monochrome images. Each channel or color component’s ren-
dering can be adjusted with the following control panel:

3D View

—3 W Channels | Max -

—E Gray B

White -]

[

0 100 200

Palette

e #E




3D Options

The Show = button hides or shows the selected element. Every node in the 3D View
panel has this button, which lets you select which nodes are visible, and are included in
the 3D rendering.

Every channel is shown using a palette that is scaled from 0 to 255 covering the whole
dynamic range of the channel data. The All Channel Display controls will change
PaletteSpread and Opacity range on all channels.

The Blinking icon & control activates the blinking mode of the channel.
The Palette can be one of the following:
o Wavelength allows you to display wavelength in nanometers.
« Color lets you select any color using the color picker.
o Palette allows you to select one of predefined palettes displaying the channel.

e Custom
Selecting Custom palette allows creating user-defined color combinations:

Srollerz  JpQliilk B

~

Paletie Custom - (| P

=
oY m-
=

50 100 150 200 250 &

Palette points can be added by clicking on the histogram area. Clicking the
existing point makes this point active and allows selecting the color using
the color-picker button. Positions of palette points can be adjusted by mouse.
The Y position of the point defines opacity of the color, higher position —
higher opacity. Ctri-Click on the existing point will delete the point. Custom
palettes can be saved to a file (pal3D format) and loaded (igpal, pal3D) using
the Save and Load buttons.

Histogram: Activating the Histogram option allows you to set the Spread and Opaque
levels on a volume histogram. The Spread limits are controlled by the top controls and the
Opaque limits are controlled by the bottom ones.</p>

Activating the Histogram IE' option allows you to set the Spread and Opaque levels on
a volume histogram. Spread defines the start and end positions for palette spread and the
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Opaque control defines the range of intensities that are visible. The values outside the
Opaque range are transparent. The Spread limits are controlled by the top controls and the
Opaque limits are controlled by the bottom ones.

QAR A =
3D View
= & W Channels ﬁ Blend

+ All Channels Display

- 'S Red

Palette

Red | —— Spread limifs

Opacity limifs

The Histogram view is the default view for the Spread and Opacity controls, but you can
turn this view off to edit the limits directly,

3D View
B '® W Channels BaMax -
=& Follen B
Palette | White [-]
Spread 0 ko 255 [2] L
= =
Opagque 0 =ito 255 = Q

The Best-Fit button ( & ) can be used to set the Spread and Opacity values to a best-fit
display of the volume.

The Reset button (L‘J) can be used to reset the Spread and Opacity values to the min-
imum and maximum intensities.

Add Isosurface

Isosurfaces/volume measurements provide a very quick, yet often sufficient, method for
reconstructing polygonal surface models. By correlating transparency with the local
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orientation of the surface relative to the viewing direction, complex spatial structures can
be understood much more easily. If you are making volumetric measurements, you will
need to define at least one isosurface/volume measurement.

Automatic segmentation of 3D objects can be done using 2 different tools:

’ Add Volume Measuremenis
o AddIso-Surface

22

- Add Volume Measurements
- Add Iso-Surface

The Add Iso-Surface segmentation is based on iso-surface, which is generated using the
Marching cubes algorithm with consequent labeling of mesh triangles (we will call it Iso-
Surface segmentation). The Add Volume Measurements uses segmentation creating
objects directly based on voxel connectivity data, without generation of iso-surfaces (we
will call it Direct Volume Segmentation).

Both methods have their advantages, which will be compared here:
Advantages of Direct Volume Segmentation over Iso-Surface segmentation:

1. Lower memory usage. Since no iso-surface is generated, the memory requirements for dir-
ect segmentation is much lower than for the iso-surface segmentation, which allows seg-
menting larger volumes.

2. Faster segmentation. The segmentation is applied to a 3D volume directly, the
algorithm uses a single pass labeling, which significantly speeds up the segmentation, up
to 100 times on complex volumes.

3. Holes handling. Direct segmentation algorithm handles holes according to the Fill
Holes option, which allows user to decide if they want to include or exclude the holes
from segmented objects. Generated Hole measurements (Hole Count, Hole Volume and
Hole Volume Ratio) are available only for directly segmented objects. The iso-surface seg-
mentation handles holes differently, the holes are always included into the surface object
measurements, no Hole measurements are generated.

Drawbacks of Direct Volume Segmentation over Iso-Surface segmentation.

When Direct Volume Segmentation is used no iso-surface is generated, which leads to
some drawbacks.
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1. The segmented objects cannot be saved as 3D models to IV, WRL or STL files. If you
need to have a 3D model file, you should use iso-surtface segmentation.

2. Derived measurements that use volume objects, such as Distance between surfaces,
Point to Surface are not available for Direct Volume Segmentation.

3. Pixelated visualization. Visualization of 3D objects are done using shader rendering on
GPU, so it misses some smoothing effects of triangular mesh iso-surface rendering. You can
change material appearance of segmented objects using Pseudo Surface tools, such as
pseudo-surface material or using the Voxelize option in the Interpolation drop-down. If
object visualization is important, you should use the iso-surface segmentation.

4. Clipping planes created by ortho and oblique slices can clip iso-surface objects and
volume independently, depending on the position of the slice relatively to the iso-surface
element in the options tree, so volume can be clipped, but the surface not. With Direct
Volume Segmentation both Volume Channels and Segmented objects are clipped in the
same manner.

Q9
Multiple isosurfaces can be added clicking the Add Isosurface e button in the options
panel.

® Note that the same action can be performed from the 3D Measure tab by clicking the
Count button.

When you add a volume measurement, you will see this dialog:

Add Volume Measurements ﬁ
i

Image size: 465 461x 24
Channel |ConfocaI-EF{ |Z||
Name |\«"o|ume Measuremenits Confoca||
Subsampling

x[ 2] [ =2 z[ 1H]
Filter LoPass Jxdx3 |Z|
Threshold type Auto Bright |z||
Close Edges [ Execute Count
O suto Split Ridge Size III
[CIFill Holes
[0 Clean Borders
| @ Advanced | |
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Here you can select which channel of the volume will be used to create the isosurface.

You can select the desired subsampling. The Auto subsampling is selected by default.

Filters can be used to smooth the surface. A filter can be selected from the following list:

None

LoPass 3x3x3
LoPass 5x5x5,
LoPass 7x7x7
LoPass 9x9x9
Gauss 5x5x5
Gauss 7x7x7
Gauss 9x9x9.

The initial threshold level can be selected automatically when the Thresholdtype is

defined as Auto Bright or Auto Dark.

Close Edges will close surface edges on the volume boundary.

Fill Holes option is on, the holes are included into the measurements of the segmented
objects.

If Clean borders is on selected the objects that touch the bounding box of the volume are

excluded from the analyzing.

The segmentation with default options has advantages on memory consumption and speed
over iso-surface segmentation, and if user wants to get even better performance measuring
the volume, there are additional options available clicking the Advanced button.

Fast mode options

Activate pseudo surface options
Create preview volume
Create segmentation volume

O show object equivalent spheres

| Ok | [ cance
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The Activate pseudo surface options check-box makes the best visualization options for
direct segmentation surfaces active automatically. When this option is on, the volume visu-
alization is automatically switches to the Pseudo Surface mode.

The option Create Preview volume defines creation of the visualization volume for
threshold adjustment preview. You can switch this option off to save RAM, in that case
threshold preview will be generated on the original volume channel and may look slightly
different from the segmented volume as they may have different sub-sampling and filter
options.

When the Create segmentation volume is on, the segmented objects are shown in dif-
ferent colors on the volume. If user just want to have measurements and the visualization is
not important, this option can be switched off to save more RAM. Note, that all meas-
urements will still be generated properly and object volume boxes will be displayed for
selected objects. When this option is off user can show equivalent spheres instead of the
proper outline by activating the Show object equivalent spheres option, spheres display
takes less RAM then the segmentation volume and can be used to handle large volumes
when Create preview volume and Create segmentation volume options are off.

Execute Count will automatically execute the object segmentation count when an isosur-

face is created. When Execute Count is off, only the isosurface will be created, so you can
then adjust the Threshold levels interactively. Start the count by checking the Count but-

ton:

) qﬂ; O Volume Surface Red

% -|lu@ 2@

| @ Count

0 50 100 150 200
Fram 7200 = to 23900 2

The thresholds can be adjusted by clicking and dragging at the start or end of the
threshold range on the histogram, or editing it in the From or To controls.

When Count is turned off, the color of the isosurface can be adjusted in the Color drop-
down:
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% -[lu|@ = @
- R |

Advanced color "

Note that when Count is on, the colors of individual objects are controlled by the Col-
oring parameter of the 3D Measurement options. When Coloring is set to

Parent the segmented objects are the same color as the isosurface. When the Coloring is
set to Random, then the color of every segmented object is selected randomly, but the
transparency is taken from the isosurface.

Clicking the Opﬁons@' button allows you to edit the surface parameters: subsampling and
filtering the auto-threshold:

Add Velume Measurements - u

Image size: 465x 461x 24
Name |VOIume Measurements Confocal
Subsampling

| |2Mvoxel (Medium) |+ || Reset

2B z[ «H
Filter |LoPass 3x3x3 ]
Thresholdtype | Current -]
Close Edges
[ Awsto Split Ridge Size E
[CIFill Holes
[l Clean Borders

| ‘@Advanoed| |

Using Add Iso-Surface button, the iso-surface based segmentation can be created.
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rsoie

[| Image size: 465x 461 24

Channel |Ricin &
Name [Volume Surface Ricin |
Havto  [2Mvoxel Medim [ ]| Reset

x[ 2] ¥[ =2 z[ 1H
Filter [Mone [
Thresholdtype | Auto Bright L1

Close Edges [C Execute Count

[ Auto Split Ridge Size

Precision |Su b-\oxel |Z||

[C]l Clean Borders

I Ok | I Cancel |

The Precision control defines whether surface outlines of 3D object are created with Sub-
voxel or Voxel granularity. The default option is Sub-voxel. This option allows creating
smooth surface outlines that can be created in sub-voxel space and the position of this out-
line depends how close the threshold value is to the intensity value of the voxel.

When the Voxel option is active the surface outlines and all volumetric measurements are
build from voxel cubes. Voxels with intensity above or equal the threshold level are com-
pletely included into the object.

The following element added clicking the Ok button:

E}_"a ..g M Volume Surface Canfocal -ER

(el » [ = @

0 10000 20000 30000
Fr.;.m| 3329.00 E“ t.:.| 31639.00 E"

The visible volume measurement objects can be exported to an IV file by clicking the
Export button.
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It is possible to import volume objects using the Import button. This option can be used,
for example, when you have segmented objects on one channel and want to measure
intensities within these outlines on another channel.

When the outline is imported, the channel mode changes to outline where the Count
option is always active:
= q..u O Wolume Surface Red

|WCuunt ] "|L’.| @ B 9

0 50 100 150 200
From 72.00 : to 239.00 :

To return to the interactive segmentation mode, click the Reset Outline W button.

Add Colocalization

Colocalization measurements with independent threshold levels can be added using the
Add 3D Colocalization Measurements and Add 3D Colocalization Iso-Surface buttons.
Both actions will create colocalization measurements, the difference is the same as for
volume measurements and iso-surface, the first one creates colocalization using direct
volume segmentation and the second - using iso-surface segmentation.

3D Colocalization in Image-Pro with 3D Module requires a separate license. If you do
not have a license for this option, you will see the following message:

S0P AXE

:SD Vig| Add 3D Colocalization

Ei NO LICENSE AVAILABLE:
30 Colocalization is an
G All optional module that is
[ currently not licensed on this
- system.
= Learn more.

Please contact your Media Cybernetics representative for additional information.
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Clicking the button shows the dialog where you can define the colocalization pair and
also the initial auto-threshold method:

ot e

Image size: 465x 461 24
Channel |CanDc:aI-ER. Ricin Coloca E|
Name |Colocalization Confocal-ER, Ricil

- | Subsampling ——————————
[ Auto  |2Mvoxel (Medium)| - || Reset

x[ 2 v[ 2 =z[ 1H

Filter | LoPass 3x3x3 |Z||
Threshold type  |Auto Bright [
Auto Bright
Close Edges Zero-Pearson
; Manual
[0 Auto Split Current
[CIFill Holes
[ Clean Borders
[ @Advanoed | [ Ok | [ Cancsl |

The default method is Auto-Bright.

Clicking the Ok button creates a new Colocalization measurement and opens the coloc-
alization panel with colocalization scatterplot and the table with colocalization para-
meters. The histogram window shows the intensity distribution for two channels.
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Colocalization thresholds can be adjusted for each channel independently using Channel 1
and Channel 2 numeric controls, dragging threshold levels on histogram or clicking on
scatterplot. The colocalization objects and measures are updated automatically.

It is also possible to use Free ROI tools to define colocalization areas on the scatterplot,
the colocalization objects get updated after creation or adjusting of ROIs. Note, that adjust-
ing thresholds on histogram switches colocalization mode to “Thresholds”.

3D view may include multiple colocalization pairs. The colocalization panel shows results
for the active colocalization pair. To activate the pair click the Colocalization button.
When the Count option is active, colocalization measurements can be reported for every
object. To add colocalization to the list of selected measurements, click the Add Measures
button. The measures will be added to the list and shown in the data table.

Add Ortho Slices

Ortho Slices are used to display a slice through the X, Y, or Z plane orientation in the 3D
Viewer. Voxels on the plane of the slice will appear as a different color.

You can add multiple ortho-slices by clicking the Add Ortho Slice button.
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-'&® % O Ortho Slice
Orientation Z -~ Type Opaque -

Slice number  (—rl———+ 12

If the Show™ control is on for Ortho Slice, an orthogonal slice is shown on the volume.

Orientation selects one of three ortho slices, aligned with the X, Y or Z axis.

Clipping enables the clipping plane associated with the slice. The clipping plane will clip
off rendering of the volume channels on one side or the other of the clipping plane. The
clipping side can be set to either Front or Back. The clipping plane has no effect if the
slice is not visible.

The Handles controls visibility of the "dragger" associated with the ortho slice. The drag-
ger is a 3D user interface gadget that can be used to drag the slice through the data
volume. To use the dragger make sure the viewer is in selection mode (cursor is an arrow
shape). Move the cursor onto the white cylinder, press the left mouse button, and drag to
move the slice.

You can also drag slices just by clicking and dragging the slice itself.

. Type Opague -
Slice composition is set by the dropdown i pad and can be Opaque, Bin-

ary or Transparent. Binary means that voxels with non-zero alpha values are completely
opaque and voxels with zero-alpha values are completely transparent. In addition the drop-
down contains control to define Transparency of the slice affects the slice display in
Opaque and Binary modes. In addition the drop-down contains the Transparency % con-
trol to define the Transparency of the slice, which also affects the slice display in Opaque
and Binary modes.
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Slice Number shows the slice number where the slice is currently positioned. It can also
be used to drag the slice through the data volume. The slice is moved dynamically as the
slider moves. You may also type a slice number in the edit box.

Smooth switches on linear interpolation on the slice, thus increasing the visible resolution.

Add Oblique Slices

Oblique slices are used to display slices of the volume which are not precisely aligned
with the X, Y, or Z plane. Multiple oblique slices can be added by clicking the
Add Oblique Slice button in the panel.

- & [ W ChliqueSlice

Slice position (= l——+ o=
Alphaangle (———l——+ 0z
Betaangle ——l—+ 0=

W M- # cippino || %

The program can display an "oblique" (arbitrary orientation) slice through the data volume.
Slice position controls the slice position along the normal vector of the slice plane.
Alpha and Beta angles control orientation of the oblique slice plane, which can also be

E ] . . .
adjusted interactively using the slice handles “* (see the following illustration):
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The dragger is a 3D user interface feature that can be used to drag the slice through the
data volume and change the orientation of the slice. To use the dragger make sure the
viewer is in selection mode (cursor is an arrow shape). Move the cursor onto the white cyl-
inder, press the left mouse button and drag to move the slice. Move the cursor onto one of
the white lines, press the left mouse button, and drag to rotate the slice.

You can also drag slices just by clicking and dragging the slice itself.

Clipping enables the clipping plane associated with the slice. The clipping plane has no
effect if the slice is not visible.

Slice Number shows the slice number where the slice is currently positioned. It can also
be used to drag the slice through the data volume. The slice is moved dynamically as the
slider moves. You may also type a slice number in the edit box.

Smooth switches on linear interpolation on the slice, thus increasing the visible resolution.
. e Type  Opague - .
Slice composition is set by the dropdown and can be Opaque, Bin-

ary or Transparent. Binary means that voxels with non-zero alpha values are completely
opaque and voxels with zero-alpha values are completely transparent. In addition the drop-
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down contains control to define Transparency of the slice affects the slice display in
Opaque and Binary modes. In addition the drop-down contains the Transparency % con-
trol to define the Transparency of the slice, which also affects the slice display in Opaque
and Binary modes.

Each slice can have a different color outline. This is useful for identifying slices on com-
plex scene with multiple elements (oblique, ortho slices). The visibility and the color of
the outline can be set using the Qutline control.

Add External Objects

External objects are isosurface coordinate links that can be imported into the 3D Viewer.
Multiple external objects can be loaded from files by selecting the Add External Object
button in the panel.

30 View

+ @ W Channels i Blend ~

- gog O volume Surface Red

+ @& {% O Ortho Slice

+ & [§ W CbliqueSlice

- @ A Externalobjedt

The loaded external object can be edited by clicking on it in Select mode. Use the dragger
to scale, rotate and move the object.

Tip: Holding down <Ctrl>+<Shift> allows you to adjust the dimensions inde-
pendently.

Clicking the object again will hide the draggers.
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The 3D Slicer Ribbon

Image-Pro with 3D Module includes an advanced Slicer view in the available toolbars. To
use the Slicer tools, click the Slice viewer button on the Image tab. The Slice viewer
allows you to add up to 3 additional views of the volume from different orthogonal dir-
ections. A Slicer tab appears on the ribbon.

The 3D Slicer ribbon looks like this:

::’"E:E Crg;; D - X (= !T! -!-- 33@ I—_'f.' !'Thil\ X 3 :
T outlines - n: +| B & Omix v| 3
Layout ) = - -
YO A siides @ + - - I} + 33@ P | ©Projections 7 | 3=
View Slicer Position Thickness

The View group shows the volume using three different modes (thin slices, thick slices or
projections), volume object outlines, and manual measurements

An example of the Slicer view with XY, YZ, XZ and 3D views all displayed appears on
here:

You can control the layout of the Slice Viewer using the tools in the Layout drop-down
menu in the View group:
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The layout can include one, two, or three of the volumes and projections. For example, if
you select the XZ, 3D and XYZ, 3Dviews, the workspace will look something like this:

XZ 3D Projection XYZ 3D Projection

The XZ3D projection is on the left, while the XYZ 3D projection is on the right.
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In addition to the layout selections, the View ribbon group contains other controls:

o Cross turns the crosshairs on the slicer views on or off. The color of the cross can be
selected using the color-picker control.

o Outlines turns the Volume Object outlines on or off. The option can be used to see out-
lines of volume objects on 3D slices. Note that only the outlines for Counted objects
are shown (execute Count to see the outlines). The thickness of the outlines is defined
by Line width parameter of 3D measurement options.

o Sliders turns the slider controls for each of 3D slicer views on or off (the default is
on). These controls appear on the sides of the panels in the workspace. The control can
be used to adjust a displayed slice position in the corresponding view. Note that the
slice position can also be adjusted by using the Slicer Position controls on the Slicer
ribbon, or by using the Navigate tools and clicking on any of the slicer views.

Slicer views can be zoomed using the mouse wheel or <4lt>+mousemove and translated
using the <Alt>+< Shift > + mouse move combination. The views can be reset to the ori-

ginal state (best-fit) using the Reset views % putton.
The drop-down menu of the Reset button contains controls that set the slice transparency.

™
Transparency e

Setting slice transparency to non-zero values allows the program to display manual meas-
urement elements behind the slice in thin slice mode.

The Slicer Position group contains three Extract la] buttons that allow you to extract the
XY, ZY and XZ views into a new image.

The Thickness group defines the display mode for 3D slicer views:
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o Thin: The view is displayed as a thin orthogonal slice. The slice can be semi-trans-
parent based on the Thin slice transparency option.

o Thick: The view is displayed as thick slice including multiple slices. The thickness of
the slices is defined by the corresponded numerical controls. The transparency of thick
slices is defined by the main transparency control (on 3D view tab).

o Projections: Projections of all slices are shown. The view uses current composition
and can be shown as maximum or minimum intensity projections (as well as blend and
sum).

e X, Y, Z: You can set the thickness of the slices by using the spin buttons.

Use <Ctrl>+ mouse click to add manual measurements on the slicer views. Clicking the
mouse button without the <Ctrl> key will change the slicer position.

Measurements created on a 3D view are also displayed on slicer views.

Note that all added 3D elements (slices, isosurfaces) can be rearranged by dragging and
dropping them to a new position. It can be used to define proper clipping of one element
by another, as slices can only clip isosurfaces and other slices located below the given
slice in the scene.
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The 3D Animation Ribbon

The Animation tab contains the tools for creating simple animations and movie files. The
Animation feature allows you to create, record, and play animation files (*.anm) in the
Image-Pro3D workspace.

7o | capture  Adjust  Process 2D Selection 2D Count/Size 2D Measure 3D Measure 3D Animation  Share  View [|:iimage @3DView Automate  Apps  Custom
coin 30 . @ 0 3 102 Record ering Settings @ =
i &= b B 2 & @ kX
180 . < - Sta
View R P = Options  Snapshot Select | View
o gy B wex Q@OO0OO S :

The animation tools are described in the following pages.

Timeline Group

The Timeline feature lets you synch your animation in time and space. The timeline panel
shows the current animation with thumbnails of the key frames, and allows you to play
and edit the animation sequence.

d B

Wiew

The timeline panel will open automatically at the bottom of the page when you activate
the 3D Animation ribbon.

3D Animation Timeline B ox

18 20 22 24 26 28 30 32 34 36 38 40

#) QResetZoom X Axis Frames  ~  Animation length = 4,00 seconds, 40 frames

The individual frames in your animated image are synched to the locations along the time
line. The x-axis of the timeline represents the time of each key frame in the overall dur-
ation of the movie. The following controls are displayed in the status bar.

¥ Axis | Time (s) Animation length = 26.78 seconds, 241 frames

The X axis can be labeled as Frames or Time (s).
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Clicking on any position in the timeline will change the current position in the timeline,

and will activate the given camera position in 3D view. The current position is indicated

by a dotted line, as you can see at frame 20 of the Animation timeline in the previous fig-
ure. Note that the current position is very important when adding key frames to the anim-
ation. The timeline can be zoomed in or out using the zoom controls or the mouse wheel.
The number of key frames can be adjusted by dragging the key frame separators.

Timeline editing is done by adding or deleting key frames. Each key frame is indicated by
a blue pointer at the top of the timeline. Multiple key frames can be selected by clicking
on or before the first key frame, and then using <Shift>+<Click> on the last key frame.
Multiple key frames can be selected using <Shift> +<Click>. The selected range can be
then deleted by clicking the Delete button.

Animation Path Group

The Animation Path group lets you insert camera animations into your timeline with a
single click.

Spin - = Rock
é ¢

kc‘r
130 =}

y-Around - Cus o=
¢JFI, raund 260 M Custom =

o The Spin button allows you to add a sequence of frames rotating the camera around
the screen axis (Vertical-Y, Horizontal-X, and Perpendicular to the screen — Z). The
drop-down menu contains buttons to rotate the camera around 3 axes in both dir-
ections by the given angle defined by 90,180 and 360 radio-buttons. The number of
intermediate frames for a 360-degree spin is defined by the Circular Frames option in
the Options group.

o The Fly-Around button allows you to add a series of frames by moving the camera in
an evenly spaced, circular path parallel to the Viewer window, and half-way between
the two sides of the window. The Fly Around rotations are created around the world
axis. World axes are X, Y and Z and can be visualized by activating the Axes button
on 3D View tab. Fly Around animation gives the effect of helicopter flight.

o The center options let you choose amount of rotation for both the Spin and Fly-
Around selections. To go completely around your screen or volume one full tumn, use
360 degrees, or 90 degrees to go only Y4 of the way around.
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®) 50
180
360

« Rocking or “see-saw” animation. This animation rocks the image around the vertical
axis back and forth by approximately 30 degrees. Clicking this button displays the fol-
lowing dialog:

' !
Create Rocking Animation
Raotation mds
Horizontal ® ertical Perpendicular
Sweep Angle (degrees) m =
Mumber ofsteps 16 -5
Ok Cancel
L A

The Rotation axis group defines the screen rotation axis. The Sweep angle and Num-
ber of steps controls define the amplitude of rocking and the number of intermediate
frames.

o Custom lets you design a custom animation by selecting time points and camera pos-
itions. You will see this dialog:

' 5
Create Custom Animation

Rotation axis
®) Screen World

X 00 ¥ 104 z 0.0

Sweep Angle (degrees) 20 0|
MNumber ofsteps 325
Ok Cancsl
L A

Clicking the Screen radio button allows you to create fast transitions by rotating the
camera around the screen axis (Vertical-Y, Horizontal-X, and Perpendicular to the
screen — 7).
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Frames Group

Clicking the World axis radio button let you create animation by activating the Axes
button on 3D View tab. World animation gives effect of helicopter flight.

The Sweep angle and Number of steps controls define the amplitude of the animation
sweeps and the number of intermediate frames.

You can rotate your animation around the X, Y, or Z-axis, by clicking the drop-down
menu button and displaying these items

4. RotateY-
$  Rotatew=
4+ FRotateX-
- FRotateX+
2 FRotateZ-
{¢ PRotateZ+

To save an animation path, click the Save button and select path and name for the
animation file. Saved animations can be loaded using the Load button. The Copy but-
ton does not work directly with you animation timeline, but will copy the current 3D
view of the volume to the clipboard as a picture that can be inserted into a present-
ation or document.

I
=|
=N

Frames Group

The Frames group gives you tools for managing the key frames in your animation, as well
as spacing between the individual frames.
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q} Key 13
Inter 3212

q;-; W s N A
Frames

q-? Clicking the Add Camera Position button adds the current camera position (and

any changes to the view) as a new key frame at the current position within the animation
timeline.

q" Replace camera position replaces the current key frame with the current camera pos-
ition (and any changes to the view).

The Key spin box indicates the current key frame number.

The Inter spin button indicates the number of intermediate fames and camera positions in
the key frame. You can adjust or edit the number of intermediate frames by using the spin
button, or by dragging the key frame handle on the timeline.

~

L al]

Click the Delete button to delete the active key frame and its intermediate frames.

241
“#=% (lick the Clear button to delete all key frames and clear the animation timeline.

Click this button to double the number of intermediate frames at all camera positions.

4 Click this button to halve the number of intermediate frames at all camera positions.

Playback Group

The Playback group lets you play your animation forward and backward. It also controls
the playback rate in Frames Per Second (FPS).
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Options Group

FPS 105

QOO0

Playbadk

The toolbar has the following buttons:
@ Go to first frame

g Go back one frame
g Play animation forward

Q’ Go forward one frame

Q’ Go to last frame

Options Group

The Animation options group contains some additional controls:

Record Rendering Settings @

Conmect Start-End )
Optiors
Sync with Time -

Fiore

The Record Rendering Settings option allows you to use different rendering settings for
every camera position in the animation. You can change any rendering parameter, such as
transparency or palette, and turn visibility of slices, channels, and volume measurements
on or off. The changes will be applied when the corresponding camera position and fol-
lowing intermediate frames are rendered. Note that only existing rendering elements can be
used here. You will need to add all necessary elements, such as ortho and oblique slices,
isosurfaces, and volume measurements before starting to record an animation. The vis-
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ibility and parameters of all rendering elements can be changed during recording. This
option should be on unless you are animating only simple views of the basic volume.

Connect Start and End: Check this option to have the final intermediate frames inter-
polate between the last key frame of the animation, and the first one. Note that any option
that has an on/off setting, for instance visibility of an element, cannot be interpolated. For
this reason, the final key frame of any movie that should be looped should have the same
on/off settings as the first frame.

Synch with Time: If the loaded image set has multiple time points, use this option to syn-
chronize the time points with the camera positions.

Additional options are shown when you click the Options drop-down button.

E Hide or Show Animationcameras.

Circular Frames 32%
Inter Frames 85
Antialiasing
4

Use Fixed Image Size

Hide or Show Animation cameras: Click this button to turn the display of the camera pos-
itions on or off.

Circular Frames defines how many frames will be generated when you create a new cir-
cular animation path using the Spin or Fly-Around features in the Animation Path group.

The Inter control defines the default number of frames that will be added with each key
frame. The actual number for any key frame can be adjusted later, as previously discussed.

Antialiasing increases the visibility of edges on created images. When the Antialiasing
option is on, the multipass antialiasing is activated during creation of animation images.
Every image is rendered x number of passes from slightly different camera positions, aver-
aging the results.
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a. b)
Image a) was created without antialiasing. Image b) was created with 8-pass antialiasing.

o Passes: The multi-pass antialiasing is activated during the creation of animation
images. Every image is rendered according to the number of passes from slightly dif-
ferent camera positions, averaging the results.

Use fixed image size option allows you to define the size of the generated animation or
image. Enter the values for Width and Heights (in pixels) to set the size. When this option
is off, the current window size is used. If you will be making your movie for display on an
HD monitor, you will usually want to use the Use fixed image size option, and set the
Width and Height to either 1280 and 720 (for 720p HD display), or 1920 and 1080.

Output Group

The Output group lets you create snapshots of your current view, or to render your com-
plete animation to a movie:

Snapshot

L UL

The Snapshot button will create a new image holding a snapshot of the view at the current
position in in the timeline. This image workspace can be saved to any file format sup-
ported by Image-Pro.

The Movie button will create a new image sequence of the complete animation. The new
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image workspace will have as many frames as is currently specified in the timeline, and
can be saved to any movie file format supported by Image-Pro.

Navigate Group

The Navigate group allows you to select and view the 3D animation from different pos-
itions.

AN

Select  View
Mavigate

Select Button: Use this button to select object manipulation (and deselect View mode).
The cursor shape will change to an arrow. In this mode, you are manipulating and holding
objects in the Viewer window. Using the <Ctrl> key while clicking the mouse will
deselect any object.

View Button: Use this button to select camera or viewer mode (and deselect object manip-
ulation mode). The cursor shape will change to a hand icon. In this mode, you are moving
the camera in 3D space, which changes the perspective of the rendering in the Viewer win-
dow.

Adding a New Animation
To add a new animation, follow these steps:
1. Make that the current animation is empty (click the Clear button if necessary).

2. Set the camera mode (Perspective or Orthogonal) in the viewer. Note that if you want
to create a Fly-through animation you have to select a perspective camera.

3. Using your mouse and controls for the viewer window, set the desired view of the
volume and click the Add camera position button.

Clicking the Add button adds the current camera position and also the given number
of intermediate frames between the previous and the current positions that produce
smooth transition from one position to another.

4. Move camera to the next view position and click Add again.
5. Record all camera positions you want to have in the animation.

Note that to create a circular animation you have to record at least two camera pos-
itions first and then click the Circular Animation button.
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A set of camera positions that go around the object pointing to the viewpoint of the
first camera position, and in the plane defined by the first two camera positions and
the center of view will be generated. The distance of the first camera to the focal point
defines the radius of circular animation.

If the current animation was empty, the animation will be rotated around the vertical
axis.

To create a seesaw animation, you should record the position of the first viewpoint
and then the last viewpoint. Click the Connect Start/End control.

If the current animation was empty, the animation will be rotated around the vertical
axis.

6. To play your animation, click the Play button. You can stop animation by clicking
on the image in the viewer window or clicking the Pause button.

To create an animation sequence in the application workspace, follow these steps:

1. Resize the volume viewer window to the size you need, or check the Use Fixed Size
option and specify the size.

2. Click the Movie button. This movie can then be saved to an AVI or WMV file.

The current view can be copied to the Windows clipboard using the Clipboard button or
can be turned into a new image using the Image button.
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File Format Specifications

Image-Pro supports the following file formats. A brief description of each format will list
the name used by Image-Pro in the File:Open and File:Save As dialogs, the typical file
extensions that identify the file format, and any limitations such as formats that are sup-
ported for File:Open only.

AVI (*AVI)

Image-Pro supports many of the video varieties of the MicrosoftlJA V7 file format, which
will usually have the *.AVT file extension. The varieties that will be available in your
copy of Image-Pro depend on the AVT file compression support that has been installed by
the operating system and other multi-media components. You cannot annotate *.AVI files
in Image-Pro.

BMP (*.BMP, *.DIB, *.RLE)

Image-Pro supports all known varieties of the Microsoftl] BMP file format, which will
usually have the * . BMP file extension but may also have a * . DIB or * . RLE extension.
You cannot annotate *.BMP files in Image-Pro.

JPEG (*.JPG, *.JPEG, *.JP2, *.JPF)

JPEG files will have a *.JPG or JPEG file extension. /mage-Pro supports all standard
varieties of the JPEG file format, including JPEG 2000.

Flex Image Transport System (*. FTS, *.FIT, *FITS)

Image-Pro supports all standard formats of the Flex Image Transport System.

Media Cybernetics Experiments (*.MCE)

Image-Pro allows you to read and write Media Cybernetics experiment files with the exten-
sion * .mce

448



Appendix A

Media Cybernetics Sets (*.MCS)

Image-Pro allows you to read and write Media Cybernetics set files with the extension
*.mcs .

MPEG-4 (*.MP4, MOV, *.M4V)

Image-Pro allows you to read and write MPEG-4 files with the extensions * .MP4,
* MOV, and .M4V including H.264.

Portable Internet Graphics (*.PNG)

Portable Internet Graphics are a common format for all types of graphics. The extension is
* . PNG. Image-Pro supports all types of *.PNG files.

Picture (*PCT, .PICT)

Image-Pro supports most types of picture files.

Sequence (*SEQ)

Image-Pro supports multiple-image TIFF files with the .SEQ file extension. This format
allows you to save annotations without burning them into the image.

TIFF (*.TIF, *TIFF)
Image-Pro supports all known varieties of the TIFF (the Tagged Image File

Format) file format, including most multiple-image varieties and PowerPoint TIFF files.
This format allows you to save annotations without burning them into the image.
Image-Pro can support TIFF files larger than 4GB to aid in the acquistion of large image
sequences. The ability to read calibration data from the following EM files has been
added:

o FEI
o Hitachi
« JEOL

o Zeiss

Image-Pro supports the following read-only file formats:
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Aperio (¥.svs)

AutoQuant (*.avz) (*.deb) (*.hdr) (*.xml)
BIGTIFF (*.btf)

DeltaVision (*.dv)

Gatan Digital Micrograph (*.dm3) (*.dm4)
Hamamatsu Nanozoomer

Image Cytometry Std (*.ics)

Image-Pro IQ Sets (*.iqs)

Leica (*.lei) (*.lif) (*.scn)

Micromanager (metadata.txt)

Molecular Devices Metamorph (*.nd) (*.stk)
Nikon Elements (*.nd2)

Olympus FV 1000 (*.oif) (*.0ib)
OME-TIFF (.tiff)

PerkinElmer (*.tim)

Streampix (*.seq)

Windows Media Video (*.wmv)

Zeiss LSM (*.1sm)

Zeiss Widefield (*.zvi)

Zeiss CVI (*.cvi)

Flat file formats are now supported by Image-Pro. Please contact Media Cybernetics’ Cus-
tomer Support for assistance in setting up support for a specific flat file format.
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Hitachi File Formats
There are a number of different types of image acquisitions that can be done with Hitachi
TEM, SEM and table-top SEM microscopes. These include:

« Single-frame acquisitions (one or several saved to same folder, which can generally be
saved in TIFF, BMP or JPEG file formats)

o Acquisitions of Z stacks or volumes
o Acquisitions of larger areas by moving the sample stage and taking additional images
(tiling)

o Acquisition of TEM images where the stage is tilted through a range of +60 to -60
degrees.

e Acquisitions by third-party hardware/software vendors like Gatan

Image-Pro with 3D Module should be able to open and analyze these images.

Image-Pro with 3D Module will also open Hitachi mosaic (tiled) images directly in to the
Tiling View. A mosaic image is one that contains multiple frames that are laid out in a reg-
ular X/Y grid in rows and columns.
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Frequently Asked Questions

This section contains questions from our users, and answers from the Media Cybernetics
support team. Please feel free to submit additional questions to us, using the email address
info@mediacy.com.
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Appendix B

Installation Questions

Q: What is the purpose of the Update Log in the product installation folder?

A: The Update log.logis a test file with trace information from the TrueUpdate pro-
gram. It is created every time the product runs or looks for updates. It is not needed for
ordinary daily use, but contains diagnostic information that will be helpful if there is an
installation or update problem.

Q: What are the Application and Data folders for?

A: The Data folder usually contains sample data other than images. The Application
folder is a system folder and is not visible by default in Windows Explorer. The Applic-
ation folder for the product can be safely deleted.

Q: What does the LastCapture. icq file in Application data folder do? What happens
if it is deleted?

A: This file saves the state of the capture settings when the application is closed. It is used
if the *None* capture settings file selection is selected. If it is deleted, the capture settings
will be set back to default and the file will be recreated when the application is shut down
again.

Q: How often does TrueUpdate look for updates?

A: Every time you start the application.

Q: If one person installs the product into “All Users” will a second Windows user have
access?

A: An “All Users” installation will install shortcuts, documents, and data to areas that are
ordinarily accessible to everyone. However, it is always possible, by customizing Win-
dows security to produce an environment where a second user may not have access.

Q: If the current Windows user installs the product will only that person be able to use the
files?
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A: In the common case (i.e. with default Windows security) the DEFAULT locations doc-
uments and data will be restricted to the installing user. If that user is concemed about
access to their data by others, they need to be careful where they save their images and
data.
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Application Questions

Q: What does Auto-Range in the Capture settings do, and how do you set it?

A: Auto-Range sets the black and white levels using the standard display features, so the
histogram B/W level bars, best-fit, reset, etc. are all able to set the auto-range functionality.
Dynamic auto-range uses best-fit to set the display range on every preview frame. The set-
tings for best fit apply, so you can set the low and high exclusion using the standard dis-
play controls on the ribbon. Also, reset and best-fit are now on the histogram window.

Q: In the Capture group, What does the Lock button do?

A: The Lock button locks the preview and capture controls together for that subpanel
group. The other selections are Capture and Preview that unlock the controls and allow the
user to specify them independently.

Q: If we have a 36-bit live preview and capture that image, then “save as” and choose
JPEG, what happens? Does it down-convert to a 24-bit image? If so, there is a bug that the
image has “36-bit” listed in the “info” table.

A: It down converts to 24-bits to save the file. The image, however, that is shown is the
original captured image, not the copy that’s on the disk. That’s why the info is showing
36-bit. If you open the image file that was saved, the image will be 24-bit.

Q: On different operating systems, what will the default paths for QuickSave be?
A: The default path is My Documents\Image-Pro 64-bit\9.3\Images

It is a subfolder of “My Documents” that is always writable.

Q: What are the JPEG Compression differences? What is Quality or Quality Factor? Is this
typical?

A: JPEG images are saved with Quality Factor = 95. This is the default, which produces
small images without much visual artifacts. You can also use PNG or TIF to save a com-
pressed file without losing quality (though the file size is bigger than JPEG).
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2D Segmentation Sub-panel

* Guided Segmentation 405
*AVI 448 3
*BMP 448 3D Animation ribbon 438
*DIB 448 3D Animation tab 92
*FIT 448 3D Data Histogram 415
*FITS 448 3D Data Table 414
*FTS 448 3D Mask 295,415
*JP2 448 3D Measure ribbon 383
*JPF 448 3D Measure tab 92, 361, 383
*JPG 448, 455 3D Measurement Type Options 394
*MCE 448 3D options 396, 417
*MCE Sets 448 3D projections 435
*MCS 449 3D space 161, 359
*MCS Sets 449 3D View ribbon 362
*PCT 449 3D View tab 91, 362
*PICT 449 3D Viewer 161, 359
*PNG 449 3D Viewer ribbon 162
*RLE 448 3D volumes 435
*.Seq 449 A
*TIF 449 Activating and Closing 326
2 Active Data Overlay 210
2D Count/Size tab xvii Active frame 101
2D Measure tab xvii, 89 Active Tool Group 398
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Add angle 399
Add curve 399
Add line 399
Add outline 399
Add point 399
Add polyline 399
adding

shortcuts to the Quick Access
Toolbar 319

Adjust tab 88, 99, 190, 231

Adjusting brightness, contrast, or gamma
using the mouse 190

Advanced display tab 99
Align Views 50
Angle between lines 279
Angles

adding 399
Animation 165
Animation options group 443
Animation Path group 439
Animation tab 438
Annotate 334

Annotation group 225, 245-246, 251,
254-256, 258, 261

Annotation shapes 250

Annotations 244
creating 246
deleting 256

grouping 255

moving 254

ordering 256

resizing 255

rotating 254

setting the appearance of 258
Antialiasing 444
Aperio 450
Appearance

Annotations 261

ROIs 238
Appearance options 396
Application Options 23
Application window components 45
Applying enhancements to an image 191
Apps 342

adding 342

Running 344
Apps tab 90, 342
Arranging annotations 254
Aspect Ratio 125, 129, 133
Auto-Range 97, 455
Auto-Smart

Guided segmentation 410
Auto-threshold 313-314

best-fit minimum 314

bet-fit maximum 314
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Auto-trace tool — Buttons

mean value 314
median histogram value 314
minimum histogram value 314
minimum variance 313
mode value 314
Auto-trace tool 249
Auto Open 76
Auto Range 152
Auto Trace 288
Assume clockwise 290
Auto accept 289
Auto start 289
Disable 290
Edge quality 289
Momentum 289
Monochrome interpretation 290
Noise reduction 289
Range 290
Remove redundant points 290
ROI bound 290
Smoothing 289
Tracing speed 289
Trim leading points 289
Automate tab 90
Automatic subsampling 385, 423
Automatic Update Check 24

Automating Processes 318

AutoQuant 450
AutoThreshold 269

Available measurements list 266

Average vector 395

AVI file formats 448
B

Background correction 195
Background Correction 195
Background group 195
Background Subtraction 195
Background Tools 108
Best-fit Arc 278

Best-fit Circle 277

Best-fit Line 278

Best-fit measurements 277
Best Fit 96, 190

BIGTIFF 450

Bitmap Analysis 166
Bitmap analysis ribbon 167
Bitmap annotations 253
Blend 376, 418

Blending 217

BMP file formats 448
Boundary Opacity 369
Brightness, adjusting 190

Buttons

Create circular animation 446
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Index

Create rocking animation 440
File 63, 65, 68, 75

Light 371

Reset 385

Select/Pick 446

View 364, 446

C
Calibrate by feature 127, 133

Calibration

Export 138

Import 138

unlock 137
Calibration locking 137
Calibration Marker 139
Calibrations

applying a calibration marker to the
image 139

creating a new calibration
definition 126

saving 136
Camera light. 372
Camera views 377
Canvas 177
Capture ribbon 115
Capture tab xvii, 59, 87, 103
Channels group 188, 191

Characteristics

Optical 122
Check for Updates 56
Circle tool 248
Circle Tool 106
Circular animation 439, 444, 446
Classes group 116
Clean Borders 269
Close object 316
Collapse group 339
Collect group

Data collector 117
Collections Sub-panel

Guided Segmentation 404
colocalization

3D measurements 417
Color

changing the color of an
annotation 258

changing the color of an ROI 236
Color Channels 188
Color Composite 182
Color group 179, 181
Color group commands 181
Color mode
Surface Plot 150

commands, making shortcuts for 319
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Compare Tab — Decoration group

Compare Tab 92
Comparing Images 193
Composition group 164, 375
Connect Start and End 444
Connectivity 269
Content

types of 60
Context-sensitive tabs 91
Context menu

Image set 54
Context Menu

Image 53
Contrast, adjusting 190
Contrast, adjusting with mouse 190
Controls

Image sequence 207
Conventions used in this guide xvii
Convert to Annotation 212
Converting Images 179
Count 424
Count feature 383
Count results group 387
Counting

iso-suface 387

isosurfaces 424

results 387

Volume objects 386

Create a polyline 401
Create circular animation 444
Create rocking animation 440
Cubic interpolation 368
Curves

adding 399
Custom animation 440
Custom tab 91

creating 334

locating 335

renaming 335
Customizing

Image Strip 322

Tabs 334
Customizing the User Interface 318

Cut, copy , paste 249
D

Data Collector 97

Data Histogram 297

Data measurements 266
filter values 268

Data Overlay group 210

Data Overlay Options 212

Data Table 293
Measurement names 293

Decoration group 365
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Index

Defining E

a new spatial calibration 126 Edge Coloring 370

an ROI 227 Edge Detection Tools 110
Delete 249 Edge Measurements 275

Line Profile feature 106 Edge Settings 112
Delete ROI 229 Edges group 115
Deleting Edit light 372

an annotation 256 Edit Ranges 268

an ROI 234 Ellipse tool 248
DeltaVision 450 for defining ROI 228
Direct Measurements 272 EllipseTool 106
Direction vector 394 Enhancing an Image 174
Directional light 372 Exclusion box 382
Display group 190 Expand group 339
Display group. 188 Experiments 60
Display options 250, 335, 338 Export Calibration 138
Display points for best-fit features 278 Export data 292
Display Range 189 Export volume 426
Display Range feature, using 189 External objects 433
Distance between centers 279 Extract command 181
Distance between objects 279 Extract points 401
Document Properties 55 Extras tab 91
Dragger tool 380 F
Draw Mode

Fast Fourier Transform 200
Surface Plot 148 Features Manager 108-109
Feedback 42

Feedback form 42

Drawing Properties 237, 259
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FFT — Groups

FFT 200 Forward Button 201
FFT Window Frames group 441
Forward Button 201 Frames Per Second 442
FFTprint.tif 200 Freeform ROI 228
File button 61, 63, 65, 68, 75, 335 Frequency spectrum 201
File button described 61 Frequently Asked Questions 452
File format 60 FTS file formats 448
File Format Specifications 448 G

File Formats 448 Gallery view 155

AVI 448 Gamma, adjusting 190

Bitmap 448 Gamma, adjusting with mouse 190
fts 448 Gatan Digital Micrograph 450
JPEG 448 Geometry

mce 448 Surface Plot 153

mes 449

Geometry group 164, 174-175,377

Pictures 449 Get center 400

Portable Internet Graphics 449 Gradient 371

TIFF 449 Graph button 116
File group 117 Graphic Object Properties 236-237, 248,
File Options 76 259-260
Fill Holes 269 Graphical annotations 246
Filter strip 199 Group/Ungroup 249
Filters 197-198, 385, 423 Grouping 295-296, 415
Floating Panels 45, 330 Grouping annotations 255
Font group 117 Groups
Font, changing in an annotation 258 Expanding or collapsing 339
Font, changing in an ROI 236 Hide or show 339
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Index

Grow 269 Image Context Menu 53
Grow object 316 Image Cytometry Std 450
Grow or shrink objects 315 Image Gallery 155
Guided Segmentation 402 Image Gallery ribbon 156
Guided Segmentation panel 402 Image histogram 95-96

H creating 96

Hamamatsu Nanozoomer 450 Image Histogram 96

Hardware Configuration Wizard 126 Image Information 55

Help menu 29 Image Navigator 173

Hide Base Lines 282 Image sequence controls 208
Hide group 339 Image Sequences 205
Hide or Show Animation cameras 444 Image sets 60
Hide tab 337 defined 68
Hide Tab 338 Image strip 348
Hide VOI axes 380 Image Strip 322
Hide VOI handles 380 Image tab 90, 170, 173
Hide/show data 295,297, 415 images
Hint windows 177 enhancing by limiting the display
range 189
Histogram
Images 348
freeform 101 o _
adjusting brightness, contrast, and

Histogram button 99 gamma 190
Histogram display 99 panning 172
Home tab xvii, 87 resetting 191

I zooming 170
Image-Pro IQ 450 Import Calibration 138
Image Analysis Forum 56 Importing volumes 427

Image Compare 193
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Incremental distance — Local Zoom

Incremental distance
measurement types 282
Incremental Distance 280-281

Information
Document/Image 55
Installation instructions 9
Installation requirements 1

Intensity 373
Intensity Calibration 142
Interpolation 368

Cubic 368
Invert ROI 229
isosurface 383-384, 433
Isosurface sub-panel

Guided Segmentation 411
Isosurfaces 420

J

Japanese language 341
JPEG File Format 455
JPG file formats 448

K
Key, calibration 139
L

L*a*b* Color measurements and Color

Correction 300
Label Properties 237, 260
Latest News tab 57

Layout
Custom 52, 333
Load 51, 332
Save 52,333

Leica 450

License

Upgrading 39
License Agreement. 9
light absorption 359
Light Button 371
Light emission 359
line measurements 283
Line profile 95,103
Line Profile 103,116, 118
Line Profile Options 96
Line Profile Tools 104
Line Tool 105
Lines

adding 399
Live EDF options 215-216
Live EDF, 215
Live Extended Depth of Field (EDF) 215
Live Tiling 219
Live Tiling Options 221

Load Data Table Measurements 294-295,
414

Local Zoom 171
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Index

Lock Maximum distance 279

Calibration 137 Maximum Intensity Projection 376, 418
Lock button 455 MCE file formats 448
Lock Setting 114 MCS file formats 449
Log group 117 Measure angle between lines 400
Logarithms 101 Measure distance between centers 400
Look-Up Table 188 Measure distance between point and sur-

Look For Updates 24, 36 face 400

Look Up Table 100
LUT Adjustment 188

Measure distance between surfaces 401
Measure perpendicular distance 400
M Measurement Information 293

Measurement labels 285
macros, making shortcuts for 319

Magic Wand 239
defined 240
Magic Wand tool

Measurement names 293
Measurement Options 268
Measurement tools 359
Measurement types 266, 388

Guided Segmentation 407
Measurements

maintenance agreement xviii )
3D types options 394
Angle 274

Auto-trace Polyline 273

Manual edit edge tool 110
manual measurements 398

Manual Measurements
Auto-trace Rectangle 274

Best fit 277

introduction to this feature 265

Tools 271
Circle 274
Manual Tagging 291
gEing Direct 272
Marker Options 211
Edge 275

Marker, calibration 139
Mask 310
Material 374

Ellipse 274
Line 273,283
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Measurements button — OME-TIFF

Manual 271

Manual Tag 272

Orientation 394

pitch with line 273

Point to point 273

Polygon 274

Polyline 273

Rectangle 274

Relative 278

selecting 399
Measurements button 116
Measurements group 116, 398
Meaurement Options dialog 285
Median vector 395
Merge command 181
Merge objects 316
Merge Objects 280
Merge selected objects 401
Micromanager 450
Micrometer 132

Minimum distance 279

Minimum Intensity Projection 376

Molecular Devices Metamorph 450

Morphological Operations
measurements 283

Morphological operatios
Close 283

Grow 283
Open 283
Shrink 283
Mouse wheel, using to zoom 172

Mouse, to adjust brightness, contrast, or
gamma using 190

moving
an ROI 230
Moving
an annotation 254
Multiple Document Interface 48, 328
Multiple ROIs 229

N

Navigate group 363, 446
Nikon Elements 450
nudge tool 242
Nudging 242
Number of slices 376

(0]

Object Window 298,416
Objects
grow or shrink 315
open or close 316
splitting 399
Oblique slices 431
Olympus FV 1000 450
OME-TIFF 450
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Index

Open or close objects 316
Open Saved Image 76
Opening an Image 63
Opening an Image Set 67
Optical Characteristics 122
Optional tabs 91
Options
Applications 23
Display 335, 337
Image histogram 98
Line Profile 96
Live EDF 216
Live Tiling 221
segmentation 268
Options group 117
Ordering an annotation 256
Orientation Measurements 394
Ortho slices 429
Otsu algorithm 313
Outlines
adding 399
Outlines group 397
Output group 445
Overview panel 45

P

Package contents 2

Pan Tool 172

Panning images 172
Pattern matching 112
PCT file formats 449
Peaks 110
PerkinElmer 450
Pixel offset 111
Pixels per Unit 125-126
Playback group 442
PNG file formats 449
Point tool 249
Points 279
adding 399
Polygon Nudge 242
Polygon Nudge tool
Guided segmentation 406
Polygon tool 248
for defining ROIs 228
Guided Segmentation 406
Polygon Tool 106
Polyline Tool 105
Polylines
adding 399
Pre-Integrated 368
Predictive calibration 134
Print 80
Print Preview 81

Printing an Image 80
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Process tab — Reports

Process tab 88, 197, 200
Project Workbench 354
Report Tools 353
Project Workbench tabs 353
Pseudo-Color 186

Q
Quick Access Toolbar 82, 319-321
Quick Access Toolbar, using 319
Quick Calibration Method 127
Quick Print 80
Quick Save 75
Quick Save for Analysis 76
Quick Save for Publication 76

R

Ranges 389

read-only file formats 449
Recent documents 62

Recent Documents pane 121
Recent images 56

Record Rendering Settings 443

Rectangle by Coordinates tool (for defin-
ing ROIs) 227

Rectangle by Numbers tool (for defining
ROIs) 228

Rectangle tool 247
Rectangle Tool 106

Reference Calibration 126

Reference vector 394
Region of Interest 101, 226
Regions of Interest 224
Relative Measurements 278
Relative Measurements Group 400
Reload 79, 362
Reload 3D view 163, 362
Reload when image changed 362
Remove Periodic Noise 200
Report 349-350

creating and printing 348

Editing 350

File group 350

Format 349

Preview 349

Printing 350

Saving 350
Report Contents tab 351
Report data 355-356
Report fields 355-356
Report Home tab 351
Report Insert tab 351
Report Layout tab 351
Report tab 350
Report tools 347
Report Tools 351
Reports 347
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Index

Requirements, hardware and software 3,
5

Reset button 363, 381, 385
Reset Display button 191
Resetting images 191
Resize 174
Resizing

an annotation 255

an ROI 230
Resizing an Image 174
Rising Edges 110
RMA

Return Materials Authorization 38
ROI Auto-Trace 107, 228
ROI Display Options 229, 236
ROI group 236, 238
ROI options 238
ROI Options 229
ROI Order 229
ROIs

defining 227

deleting 234

described 226

moving 230

resizing 230

rotating 232

Setting the appearance of 236

tools described 227
Rotate 175
Rotate tools 175,177
Rotating

an annotation 254
Rotating an Image 175
Rotating an ROI 232
Rotation type 441

Saturation 95

Saturation Warning 119

Save 74

Save All 75

Save As 77

Save as Movie 76

Save Calibration dialog box 136

Save Data Table Measurements 294-295,
414

Save to File 75
Saving

calibrations 136
Saving an Image 74
Saving Annotations 262
Scale Bar 172
See-saw animation 440

Segmentation bias 269

469



Segmentation Bias — Snap to Edge

Segmentation Bias 314

best-fit 315

range maximum 314

standard deviation 315
Segmentation objects

Defined 404
Segmentation Options 313
Segmetation options 268
Select All tool 247
Select measurements 399
Select mode 383
Select tab 88, 225, 227, 245-246, 310
Select tool 247,254
Select Tool 105
Select/Pick Button 446
Selected Measurements list 267
Selection tool

for ROIs 227

Guided Segmentation 406
Selection Tools 271

Send Measurements to File 294, 296,
414,427

Send Measurements to Report 294, 415
Sequence Files 449
Sequence toolbar 207-208
Set
Open from file 67

Set Builder 68
Set Order 249
Shadow screen 374
Share tab 89, 347-348, 354
Sharpen filter 197
Show Data Overlay 211
Show group 339
Show Image 371
Show Shadows 373
Show tab 337
Show VOI axes 380
Show VOI handles 380
Shrink object 316
Slicer

Layout tools 434
Slicer Position group 436
Slicer ribbon 434
Slicer tab 434
Slicer Viewer 159
Slicer Viewer ribbon 160
Smart Segmentation button 408
Smart Segmentation Mode

Guided Segmentation 407
Smoothing 269
Smoothness 373
Snap to Edge 275
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Index

Software license System requirements 3, 5

returning 38 T
Software version 26 Table button 116
spatial calibration 129 Tabs

Spatial calibration 125-126, 130
Spatial Calibration 132-133, 136
Spatial Calibration group 127-128, 130

2D Count/Size xvii

2D Measure xvii, 89

3D Measure 92, 361, 383
Split objects 399 3D View 91, 361-362
Split polyline into lines 401 Adjust 88

Statistics 295-296, 415 Animation 438

Image histogram 98 Apps 90, 342

Status bar 84 Automate 90

Status bar, described 84
Step Size 282
Step Tablet Wizard 145
Stereo Alignment 217
Stereo View 367
Streampix 450
Style

Surface Plot 151
Sub-volume 381
Sub sampling 384
Sum 376
Support 30
Surface Plot 146
Synch with Time 444
System Calibration 126

Capture xvii, 87
Compare 92
Context-sensitive 91
Custom 91

Extras 91

Hide or show 337
hiding 337

Home xvii, 87
Image 90, 146
Latest news 57
Optional 91

Process 88, 200
Project Workbench 353
Report Contents 351
Report Home 351




Tabs and Ribbons — View Style group

Report Insert 351

Report Layout 351

Select 88, 225,245,310

Share 89, 348, 354

Slicer 434

Training resources 56

View 47, 89,332
Tabs and Ribbons 87
Tagged Image File Format 449
Technical support xviii
Templates

predefined 349
Text annotations 251
Text tool 247,251
Texture mode

Surface Plot 148
The Image Tab 146
Thickness group 436
Threshold 112-113, 370
Threshold Type 385
Thresholding 310

class 311
Thresholding Tools 312
Tools

Layout 434

Redock 51, 332

Reset 51, 332

thresholding 312
Tooltips 46, 177,267, 325

Viewing 46, 325
Training Resources tab 56

Transparency 368
U

Undo split/merge 401
Update Available 24
Updates 22, 30

Software 26
Upgrade

Software 35
Upgrading your License 39
Upgrading your Product 23, 35
User Interface

Customizing 318
Users Guide 30
Using Quick Save 75

v

Validate button 407
Valleys 110

View All 367

View Angle slide 377
View Button 364, 446
View group 414, 434
View mode 383

View Style group 367
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View tab 47-48, 89, 322, 328, 332
View Tab

Layouts 51, 332

tools 51,332

Viewing Image Document
Information 55

Viewing Intensity Measurements 94
VOI shape

sub-volume 382
Volume

exporting 426

importing 427
Volume Measurements 389, 417
Volume Measurements group 387
Volume of Interest group 379
Volumen Display group 362
Voxel 359, 365
Voxel Size group 364
Voxelize 368
Voxels Size 163

Wand Mode

Guided Segmentation 407
Welcome screen 56, 121
Windows Media Video 450
Windows Security Alert 21

Wire mode
Surface Plot 150
Workspace 360
X
XOR pixels 229-230
V4
Z-Propagation sub-panel
Guided Segmentation 409
Zeiss LSM 450
Zeiss Widefield 450
Zoom and Pan controls 47, 326
Zoom Button 170, 173

Zooming images 170
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