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1 Installation and introduction

1.1 About IRT Analyzer

Welcome to IRT Analyzer, the premier solution for professional infrared image analysis and reporting in R&D
and process automation environments.

Our system offers a comprehensive set of tools for thermographic engineers to create accurate, detailed
analysis and quickly generate informative, visually appealing reports. Furthermore, IRT Analyzer provides a
means for real-time image acquisition, analysis and process control, complete with alarms and external /0
capabilities. It also allows engineers to monitor and control processes remotely and analyze data in real-
time, making it an essential tool for any R&D or process automation environment.

Key features of IRT Analyzer include:

¢ A user-friendly, customizable workspace

High-speed data acquisition from multiple cameras

A full range of analysis tools, including powerful trend analysis and statistics

Flexible process automation capabilities

Template-based report generation system based on Microsoft Word documents

A variety of image filters

Multiple export options for easy data sharing and reporting.

1.2 License agreement

IMPORTANT NOTICE

Read this License Agreement carefully before using this Software. BY USING THIS SOFTWARE IN ANY
WAY YOU ACKNOWLEDGE THAT YOU HAVE READ, UNDERSTAND AND AGREE TO THE TERMS OF
THIS AGREEMENT. IF YOU DO NOT AGREE TO THESE TERMS, DO NOT USE THIS SOFTWARE IN
ANY WAY, AND PROMPTLY RETURN IT OR DELETE ANY COPIES OF THIS SOFTWARE IN YOUR
POSSESSION.

By installing software in his or her PC, the end-user agrees to be bound to the terms of this agreement. The
use of this software is licensed. GRAYESS Inc. grants a unique, nontransferable, personal license to use this
software on single computer systems for an unlimited time. This documentation is under copyright, all rights
reserved. This document may not, in whole or in part, be copied or changed without prior consent in writing
from GRAYESS Inc.. Unauthorized use of this software can result in civil and criminal prosecution.

Warranty

The software and accompanying written materials are provided as is. GRAYESS Inc. makes no other
warranty, either expressed or implied, concerning the contents of this documentation or the performance of
the software.
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1.3 System requirements

Software

IRT Analyzer has been designed to work with Microsoft Windows 7/8/10/11 32- and 64 bit operation systems
(PC only, ARM architecture is not supported).

To use reporting features of IRT Analyzer you will also need Microsoft Word 2007/2010/2013/2016 or
Microsoft Office 365 installed on your PC.

Hardware

PC hardware requirements depend on the combined camera resolution and on the computation complexity
of the tasks that will be running by IRT Analyzer. For one 640x480 IR camera (or for four 320x240 cameras)
we recommend having at least the following configuration:

e Processor: x64 architecture, two-core with 3 GHz per core or four-core with 2 GHz per core

RAM: 6 GB

Hard disk: 20 GB free space, 7200 RPM HDD or an SSD

Display: 1920x1080 resolution (minimum - 1280x768)

Gigabit Ethernet LAN adapter

1.4 Installation

Important

Administrator privileges are required to install IRT Analyzer and
associated drivers. If you install IRT Analyzer on a computer
managed by an IT department, please contact your System
Administrator for assistance.

After installation, IRT Analyzer can be used as a normal user,
administrator privileges are not required.

Installation procedure

You will receive IRT Analyzer installation file in the camera memory or as an Internet download in form of
MSI or EXE installation file. To install software on your computer, run the installation file (double click on it in
Windows Explorer) and follow the instructions on the screen.

After installation completed, IRT Analyzer will be started for the first time and you will need to enter the
Installation Key that you have gotten together with the installation file. Please see Managing licenses for
details.

Installing camera drivers

If your camera is equipped with USB, IEEE1394 or other interface which is not Ethernet you will also need to
install camera drivers. They are not included with IRT Analyzer installation, so please consult documentation
delivered by the camera manufacturer. Cameras with LAN, Ethernet, GigE or GigEVision interfaces usually
do not require drivers.
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Firewalls

During installation IRT Analyzer automatically adds itself to the Windows Firewall exceptions list. Steps
below are required only if you have problems connecting to your camera.

Applies to cameras with LAN, Ethernet, GigE or GigEVision interfaces.

Firewalls will generally block connectivity to a camera. To restore the connectivity, you need to change
configuration of the firewall. We will discuss Window Firewall as it is delivered with every Windows
installation. If you use another firewall, please consult its documentation.

IRT Analyzer is automatically added to the exceptions list in Windows Firewall during the first start at the end
of installation procedure. If automatic configuration did not work out, please configure Windows Firewall
manually as described below.

To allow IRT Analyzer to receive image data on the network you need to add IRT Analyzer to the exceptions
list (list of programs allowed to send data to the network) in Windows Firewall:

1. Open the Control Panel (icons view) and click/tap on the Windows Firewall icon.

2. Click/tap on the 'Allow a program through Windows Firewall link' in the left pane.

g Windows Firewall - O >
i v 4 @ « System and Security > Windows Firewall v | Search Control Panel 2
Help protect your PC with Windows Firewall

Control Panel Home

Windows Firewall can help prevent hackers or malicious software from gaining access to

Allow an app or feature your PC through the Internet or a network,
through Windows Firewall
G Change notification settings . g Private networks Connected
G Turn Windows Firewall on or ]
off Metworks at home or work where you know and trust the pecple and devices on the
network
) Restore defaults
) Advanced settings Windows Firewall state: On
Troubleshoot my network Incoming connections: Block all connections to apps that are not
on the list of allowed apps
Active private networks: 2 AVHOME?
Motification state: Motify me when Windows Firewall blocks a
new app
See also .
Guest or public networks Not connected

Security and Maintenance

Metwork and Sharing Center

3. Choosing the option to allow a program through the firewall will present you with a list of current
exceptions. If the 'Allow another app..." button is disabled, then you will need to click the 'Change
settings' button. If your computer is controlled by an IT department you may not have permission to
change these settings and you will have to get your IT administrator involved.
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ﬁ—: ed apps - O >

. v ﬂ« Windows Fire... * Allowed apps v | 0 Search Control Panel L

Allow apps to communicate through Windows Firewall
To add, change, or remove allowed apps and ports, click Change settings.

What are the risks of allowing an app te communicate? !;Change settings

Allowed apps and features:

Mame Private  Public *
U BranchCache - Peer Discovery (Uses WSD) [l |
Cast to Device functionality
] Contact Support
Core Metworking
Delivery Optimization
DiagTrack
DIAL protocol server O
[ Distributed Transaction Coordinator O O
Dropbox
edeclaration O
Email and accounts
[ File and Printer Sharing O o
Details... Rermowve

Allow another app...

QK Cancel

4. Then you will see the 'Add an app' dialog
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Add an app >

Select the app you want to add, or dick Browse to find one that is not
listed, and then dick QK.

Apps:

Path:

What are the risks of unblodking an app?

|| Browse...
You can choose which network types to add this app to.

Metwork types... Cancel

5. Click the 'Browse..." button. Go to the place on your hard drive where IRT Analyzer is installed. Select

IRTAnalyzer.exe.

i Browse
“ S <« Program Files (x86) » GRAYESS » IRT Analyzer7
Organize + Mew folder
< Downloads A ™ Mame B
Documents b ArtCam
[&] Pictures * Electrophysics
2016.06.23 ETables
 Local Disk (D) Help
. HTMLReport
Mephisto )
lenoptik
| Sketches Languages
I Desktop LtronCameraFiles
23 Dropbox Palettes
Styl
f@ OneDrive tyles
Andrei Vurkevich WoerdReport
a ndrei Yurkevic! 5% |RTAnalyzer.exe
E This PC .E| Mexus.exe
‘3 Libraries v £

>

v O Search IRT Analyzer 7 2

=~ m @

Date modified Type -~
19,0816 17:14 File folder
19.08.1617:14 File folder
19,0816 1714 File folder
19.08.1617:14 File folder
19,0816 1714 File folder
19.08.1617:14 File folder
19,0816 1714 File folder
19.08.1617:14 File folder
19,0816 1714 File folder
19.08.1617:14 File folder
19,0816 1714 File folder
13.01.16 11:18 Application

13.01.16 11:32 Application W

File name: |IRTAnalyzer.exe

>

w | | Applications (*.exe*.com; icd] ~

Enable all the check boxes for Private/Public/Domain.

User manual
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Removing IRT Analyzer

You can remove IRT Analyzer from your computer by using the Microsoft Windows uninstall program
procedure (Start > Control Panel > Programs > Programs and Features).

1.5 Managing licenses

GRAYESS IRT Analyzer incorporates cloud-based licensing system to prevent unauthorized use of the
software. With your copy of software, you will get so called Installation Key, a text string in form:

WP XXX X-XXXXXX-XXXXXX XXX KK -XXKXXK-XX KKK -XXXXXX.

This key represents your license and links your copy of software with our licensing database. With one
Installation Key you can install software on one or more PCs. This depends on the license that you have
purchased.

There are also trial installation keys available that allow to use IRT Analyzer with all its functions for a limited
period.

First run

After installation IRT Analyzer will be launched for the first time and you will need to enter Installation Key,
your name and name of organization purchased license belongs to.

Program License by

Please enter the license data provided with the software:

Installation Key:
| WP OO 00O S00OO0 0O 0000 000K |

User Mame:

| Jane Doe |

Organization:

| Acme Carp, |

K Cancel

Activation

Before you can use the software, you need to connect to our licensing server and activate the program.
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License Check >

This copy of the program is not activated.

You have 40 day(s) left to activate the program.

| Activate || Activate Later || Cancel

If you have Internet connection, select "Activate by using the Internet".

Activation Wizard ot

Please select the activation method:

(®) Activate by using the Internet

Select this option if you have the Internet connection. Wizard will perform
activation automatically using the default Internet connection settings.

() Manual activation

Select this option if you do not have Internet connection. You wil need to contact
your local software representative and get the activation key from him.

< Back Mext = | | Cancel

IRT Analyzer will connect to the activation server and activate your copy of the program.

Manual activation

If your PC is not connected to the Internet, select the "Manual activation" option. To activate the program,
you will need a smartphone with an Internet connection and a camera application that can recognize QR
codes. Most standard camera applications can do this, but if you have an older smartphone model, you may

need to use a special application for scanning QR codes.

User manual

Page 11 of 200



IRT Analyzer

GRAYESS IRT Analyzer Activation Wizard - Manual Activation *

You can activate the program using a smartphone
connected to the Internet.

1. Scan the QR code with your smartphone's
camera app and go to the detected web page.

2. Follow the instructions on the web page.

3. Enter your Activation Key here:

< Back Cancel

Use the camera on your smartphone to scan the QR code. The QR code contains a link, which will take you
to the program's activation page. On this page, an Activation Key will be generated for you. Enter this
key in the corresponding field in the Activation Wizard on the page with the QR code.

Note

It's important to remember that if you generate an Activation Key
but don't use it, the program license will still be activated and your
computer will be counted as activated.

Activation with help from your software provider

If, for some reason, both activation options did not work for you, you can contact your software provider to
get assistance. Please leave the Activation Key field blank and press 'Next' button. This will bring you to a
page with an Installation Id code. This code is needed for our support team to find your license on the
server, solve the problem and generate an Activation Key for you.
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GRAYESS IRT Analyzer Activation Wizard - Manual Activation >

To activate the program without the Internet, you need help from your local software
representative:

1. Please contact your local representative and give him the following Installation Id:

019059-423171-046070-029404-616156-0890 18-276407-419603

2. The representative will generate Activation Key for your computer. (You can dose this
dialog now and continue when you have got the Activation Key).

3. Enter your Activation Key here:

Please copy and pass the Installation Id to your software provider.

At this point you can close Activation Wizard. When you will get Activation Key, please run Activation Wizard
again (you will need to close and open IRT Analyzer) and type or copy Activation Key to the corresponding
edit box (the key can be entered also on the page with QR code). Click 'Next' to finalize the activation.

Transferring license to another PC

If you do not need IRT Analyzer on your computer, you can transfer your license to another PC. For this, you
will need to deactivate the license on the old PC. After that, your license (Installation Key) can be used again
to install IRT Analyzer on any other PC.

Select 'Help | Deactivate License' in the main menu.
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GRAYESS IRT Analyzer - License Deactivation >

This wizard deactivates GRAYESS IRT Analyzer on this computer.

After deactivation is completed, you can use your license again to activate the software on
any computer,

Installation Key:

WP TS _mmtenon msannas f SLAIODY A e N L P

Click Mext to connect through Internet to the activation server and perform program
deactivation. You will also be able to deactivate manually in case you do not have Internet
connection.

< Back Mext = Cancel

Click 'Next' to deactivate the software automatically through the Internet. In case your computer is not
connected to the Internet, you will be given the possibility to deactivate manually with help of a QR code and
a smartphone. Procedure is very similar to the manual activation described above.

Important

When you reach the page with the QR code, the program will be
deactivated but will still be counted as active on the license
server. To complete the deactivation process, you must either use
the QR code or seek assistance from your software provider.

If for any reason the deactivation process was not completed, you
will need to reactivate the software on this computer and then
deactivate it again in order to remove the computer from the
activation list and free up the license.

1.6 Getting started

We will briefly discuss here how to connect to a camera, start IR video acquisition and record video to the
hard drive. In details these functions will be discussed later in this manual.

Connecting to a camera

1. Make sure that camera drivers and other necessary software delivered with the camera is installed.
Consult the camera documentation.

2. Connect the camera to the computer and power it on.

3. Run IRT Analyzer and click "Connect' button in the toolbar.
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File Camera Edit View Sequence Tempe

fl Cpen \ﬂ Project Q! Connect
4, - =

5. You will see 'Acquisition Setup’ dialog. First you need to select camera driver in the "Camera’ combo box.
'Disk Source' driver can be used to emulate data from a camera using a prerecorded video stored on
disk.

Camera
Mot connected to a camera.

Disk Source e

Connect ...

Acguisiion parameters

Frame rate: 50,0 H |Hz ~
Averaging: Off w | frames
History

Keep acquired frames in the memary.

Buffer length: | 100 = | frames (2.0 s)

Start Cancel

5. Click 'Connect’ button. You will see a configuration dialog to adjust camera communication parameters.
For 'Disk Source' driver you may select a sample video located in 'Documents\Iinfrared Samples'.

6. Click "Start' to start acquiring IR video from the camera.

7. To stop image acquisition, click 'Disconnect’.
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Tools Panel

n

Image Acquisition - /projectl/

Fish Sticks.irs
| Disconnect || Stop |
| Hold || Camera Controls |

Reguested frame rate: 50 Hz
Acg. frame rate: 50 Hz
Display frame rate: 32 Hz
Averaging: Off

History: 100 frms (2.0 5)

4]
»

Sequence Player |z|

P OE 4 M MM
Length: 100

Image Info v |

Recording IR video

1. Click on 'Record Images' button in the toolbar:

Window Help

Jproject1/i004166 | % | . ® Connect |@

This will display the 'Image Recorder' dialog.

User manual
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Storage location

| D:¥Thermo Clips |

| record_# |
[ ]store frames separately (can be slower) Change ...
Frame rate

[ ]Record with a different frame rate:

20.0 : Hz

Continuous
Store frames before start: | 0 - Oms
Store frames after stop: | 0 - Oms

Start Stop Waiting

Close

2. Select where you want to store your record by clicking on the 'Change' button.

3. Click 'Start’ button to start recording and 'Stop' to stop.

Loading the recorded file

Recorded IR video file can be opened for detailed offline analysis. Use main menu 'File | Open' and browse
for the storage location which was selected when images were recorded.

1.7 Main window

IRT Analyzer application's main window consists of the following items:
= Main menu and toolbar (1).
= IR image window (2): displays the infrared image with analysis objects.

= Tools Panel (3): contains list of dialogs and information windows allowing to change active image
properties or perform some action.

= Analysis Objects window (4): contains information about all analysis objects, such as spot values,
average, minimum, maximum values, and others.

= Comments window (5): text comments.
= Preview window (6): this window can display corresponding visual image or also another infrared image.
= Temperature scale (7): shows relation between color and temperature values.

= Diagram window (8): displays a graph for the active object, like profile, histogram or trend.
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= View Finder (9): always displays full IR image preview, this is helpful when main IR image is zoomed.

File Edit View Sequence Temperature Analysis Camera Tools Window Help
];g f' H Fod @ ?L@ ?{Graphs ,‘) Report
Tools Panel 1l —— = — Scale a
£ 95190012.gtsi - [Line 1] [=][@][=] || @ e (===
80,7 7
v 0% v |[WeX-[Z-O-¢-2-& &
Image Info v
= 50,0°C
Optics v:
v 36,7°C
) 7" axs 89,5°C
MSO Picture Export v
Analysis Objects ? E=0,87A=326 15052001 12:34:4¢ Szt
= = Auto
Points Lines  Areas 3
i E : 2 — Custom ...
yromed [[HEG - [jEmiss] fase = SOEC] Max 89,5°C Min: 36,7°C Avr 50,9°C 8
- A 74°C 087 326 s 929 A B Ic
i @ B 89,5°C 3 | View Finder it
A 50,0°C 087 326 c 79.3°C
‘ - 30
)
| 2704
4 @
3 ] \
=60
Comments 8
Paper manufacturing is a 50
competitive industry in which
reducing operational costs and 4 1
increasing profits is a constant Line 1 344
challenge. The papermaking Len: 59,0339 px T M ~ I 51 S S e S R T S A
process which is based on water 155,88 214,86 > ¢ 5 20 <2 3?))( 45 40 45 50 20
snoval through drainage... — - -
95190012.gtsi - [Llne 1,] Preview - 95190012.jpg / Profile - Line 1

Individual Frames

Analysis Mode

Ready

Positions of all windows are not fixed, windows can be moved and rearranged the way you like.

Interface language

IRT Analyzer is translated into several languages. By default, the language that corresponds to your OS
system language is selected. You can also select another language.

e Choose main menu 'File | Language'.

¢ Select preferred language from the list and click OK.
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File | Camera Edit View Se
Open ... Ctrl+ 0

Acquisition Project ...

Save Changes  Cirl+5

e T e T

Save Image As ...

Print Setup ...

|0 Language ... L
%  Settings... 1

Exit

You will be prompted to re-run the application, because newly selected language can be applied only during
the start of the program.
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2 Acquiring IR images

2.1 Acquisition setup

To see live IR image, you need to connect to the camera and start image acquisition.

Camera drivers

If your camera uses USB or IEEE1394/Firewire interfaces to
connect to PC you need to make sure that appropriate camera
drivers are installed.

IRT Analyzer does not include camera drivers, please consult
camera documentation for the driver installation procedure.

To connect to a camera, select "Camera | Connect' in the main menu or press the corresponding button

E! Connect
- in the toolbar.

Acquisition Setup - /project1/ *

Camera

Mot connected to a camera.
GenlCam TL [/ GigEVision e

Connect ...

Acquisition parameters

Frame rate: 60,0 =1 |Hz o +

History

Keep acquired frames in the memary,

Buffer length: 100 = | frames (1,7 s)

Start Cancel

After connecting to the camera and setting acquisition parameters press 'Start' to start image acquisition.
Connecting to the camera
In the '"Camera' group select camera type that you are connecting to. Press 'Connect' button.

You will see connection parameters for your type of camera:

FLIR T-series and FLIR A3X0

Jenoptik VarioCam HD

ThermoView TV40

ThermoView Pi20

Fluke Tix560

User manual Page 20 of 200



IRT Analyzer

When connection to the camera is established, you will see the corresponding message:

Camera
Connected to; Acme One@192. 168. 1, 104

GenICam TL [/ GigEVision -

Reconnect ... Configure ...

Acquisition parameters
Frame rate

IRT Analyzer does not know the real frame rate of the connected camera; it allows to set any frame rate. If
you want to run acquisition at the maximum frame rate then select a value which is obviously bigger than the
maximum camera frame rate, for example 100 Hz.

To reduce frame rate - select a value lower than the camera frame rate. IRT Analyzer will try to send a
command to the camera to deliver frames at a lower frame rate. If such command is not available frame rate
will be reduced by skipping excess frames.

Frame rate is normally specified in Hz which has the same meaning as frames per second (FPS). When you
need low frame rates, lower than one frame in a second, it is more convenient to use time delay between
frames as measure of the acquisition speed. For example, you can set frame rate to be '2 min': one frame
will be acquired every 2 minutes.

History buffer

IRT Analyzer keeps acquired images in the memory buffer. Here you can set the size of this buffer. It is a
cycle buffer - when it gets full the oldest frame is removed to free space for the new frame.

Maximum buffer size is limited only by available PC memory. You can set any buffer length, but when IRT
Analyzer sees that there is no more memory available it starts to delete old frames even when buffer length
has not reached the specified limit.
Uses of the history buffer:

¢ You can pause image acquisition and go back in time to see what was happening before.

¢ Images in the memory buffer are used to build temperature trends.

o After acquisition is stopped you can save images from the memory buffer to disk (for high-speed IR
cameras this is the only way not to lose frames because of HDD is not fast enough).

¢ Frames from the memory buffer are used for pre-trigger recording to save events that were happening
just before start trigger was fired.

Advanced acquisition parameters
To show advanced acquisition parameters click on the button with plus sign.

Acquisition parameters

Frame rate: 30,0 = |Hz w

Processing rate: | 1,0 - |s o

Averaging: Off w | frames

Processing rate

With the help of processing rate parameter, it is possible to set a lower update rate for analysis functions:
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1. History buffer. Allows to not to put all acquired images to the buffer and therefore to cover longer period
with the same limited buffer size.

2. Trends.
3. Automation mode measurements and alarms.
Averaging

When averaging is enabled, several consequent frames are combined together. Every pixel of the resulting
frame has a value which is an average of pixel values of the several source frames.

Averaging is used to improve temperature reading accuracy, but it can only be used on slowly changing
scenes.

Applying averaging will not reduce resulting frame rate - IRT Analyzer updates averaged image with every
new frame.

Acquisition status window

State of the running acquisition is shown in the Tools Panel:

Image Acquisition - /projectl/ -
Acme One@®192.168.1.104 Q
Disconnect Stop
Held Camera Controls

Reguested frame rate: 60 Hz
Acg. frame rate: 60 Hz
Display frame rate: 33 Hz
Averaging: Off

History: 600 frms (10.0 5)

Change ...

This window contains several important real-time parameters:
o Green light signals that connection is present - data is being received from the camera.
o Requested frame rate: rate that program tries to achieve (excess frames are skipped).

o Acquisition frame rate: real measured rate at which frames are acquired and added to the memory buffer.
Having this value lower than the frame rate at which camera works (and of the requested frame rate)
means that there are either problems with data transfer or with PC performance.

o Display frame rate: real measured rate at which frames are displayed on screen. This parameter is
sacrificed when program tries to meet goals for the acquisition frame rate.

And command buttons:

o Disconnect: stops acquisition and disconnects from the camera. Use it to change acquisition parameters,
to reconnect the camera or to connect to another camera.

o Stop/Start: stops image acquisition if it is running or starts it when acquisition is stopped. Connection to the
camera is kept, but the camera is instructed not to send image data.

e Hold/Resume: stops or resumes live display of the acquired images. When on hold, images continue to be
added to the memory buffer (no data loss), but the current image is frozen. Also, in the hold mode you can
use Sequence Player to display an earlier frame from the memory buffer.
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e Camera Controls: shows dialog with camera controls, like focusing, temperature range selection and
others.

e Change: allows to change acquisition parameters (frame rate, averaging, buffer size) without
disconnecting from the camera.

2.2 Multi-camera acquisition

IRT Analyzer supports simultaneous connection to several IR cameras. Images from all cameras are
combined into one big image. Number of source cameras is only limited by performance of your PC and
communication channels.

To connect to several cameras simultaneously open the usual Acquisition Setup dialog (menu ‘Camera |
Connect') and select 'Multiple Cameras' in the combo box:

Camera
Mot connected to a camera.

Multiple Cameras e

Connect ...

Press 'Connect'.

. -~
Images in a row: (1 > Connected cameras:

|Cam 1: Acme One@192. 168. 1. 105.irs
[Cam 2: Acme One@192. 168. 1. 104.irs

GenICam TL / GigEVision v

Add

OK Cancel

Choose the camera type and press 'Add’ button. Select camera you want to connect to (exact actions
depend on the camera type). Repeat these steps for the next camera.
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Images from the connected cameras are combined by placing them one next to the another in the order they
are displayed in the connected cameras list. Number of images in one row is set in the edit box above the
image.

When you start acquisition, the composite image is displayed in the main IR image window with all analysis
tools available.

One instance of IRT Analyzer can display only one main
(analyzed) IR image window. To display images from several
cameras in different windows you will need to run multiple
instances of IRT Analyzer. For details, please see Multiple
program instances topic.

2.3 Resolving problems with acquisition frame rate

If you do not achieve the necessary frame rate, you can check acquisition statistics to see where frames are
lost.

Select 'Camera | Statistics' in the main menu.

Total number of frames: 6977
Buffered frames: 6977 (100 %:)
Processed frames: 6977 (100 %)
Acguired frames: 6977 (100 36)

Acme One@192, 168, 1. 104.irs:
Received frames: 7079
Incomplete frames: 0 (0 %)
Acme One@192, 168, 1, 105,irs:
Received frames: 7028
Incomplete frames: 0 (0 %)

Close

e Total number of frames: number of frames counted by camera driver (in case of multiple cameras used -
number of composite frames). Frames dropped by camera driver (e.g., incomplete frames) are not
counted.

o Buffered frames: frames put to the processing buffer (value in brackets - relative to the total number of
frames).

e Processed frames: number of frames checked for alarms in case automation mode is running, otherwise
same as buffered frames (value in brackets - relative to the total number of frames).

o Acquired frames: number of frames put to the history buffer and available for analysis (also trends), display
and recording. Value in brackets is the portion of acquired frames comparing to the total number of frames.
Acquisition frame rate displayed in the camera status window is measured by this number.

Then you can see acquisition statistics for each camera individually:

o Received frames: number of frames counted by the camera driver (incomplete frames are not counted).
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e Incomplete frames: number of frames dropped by the camera driver because data was partly lost
(corrupted) during transportation.

Interpretation

IR image frames are received from the camera (total number of frames), then put to the processing buffer
(buffered frames), then checked for alarms if automation mode is running (processed frames) and finally
analyzed and put to the history buffer where they are available for further handling - display, recording, etc.
(acquired frames). Frames analysis includes on-image objects, diagrams, trends and is running after
processing, in a lower-priority thread.

Knowing this, we can make the following interpretation of acquisition statistics:

o Number of buffered frames is less than 100%: calculation needed to process each frame (check for
alarms) is too time consuming; CPU is not fast enough. IRT Analyzer sees this and automatically drops
some frames at the buffering stage as they won't be handled anyway.

o Number of processed frames is less than 100%: CPU is not fast enough to process (check for alarms) all
frames. Solution: reduce frame rate; make alarms checks less computationally expensive (use smaller
analysis objects, do not use averaging and other filters).

¢ Number of acquired frames is less than 100%: CPU is not fast enough to analyze and display analysis
results. Solution: reduce frame rate; use smaller analysis objects; do not use averaging and other filters;
close unneeded diagrams and trends.

2.4 Acquisition projects

Acquisition projects are used to store parameters of connected cameras, measurement objects and other
acquisition and automation related settings. Acquisition projects are only needed when you work with an IR
camera. When you work with stored images or sequences projects are not used.

An acquisition project stores the following data:
1. Address and other connection parameters of the camera.

2. State parameters of the camera like working range, motorized focus position, non-uniformity correction
(NUC) periods.

. Measurements: analysis objects and graphs.

3

4. Image recorder storage names and locations.

5. Automation mode settings including DAQ configuration.
6

. Auto-start options.

Note

IRT Analyzer always has an associated acquisition project, even
when you do not define it specially. When IRT Analyzer is started
for the first time a new empty project is created. When you quit
IRT Analyzer the active acquisition project is remembered and will
be used when you will start the program next time.

Projects are loaded, created and saved with the help of Acquisition Project dialog. Open it using main menu
'File | Acquisition Project'.
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Mew Open Save As
Current project:
prgjec'tz Rename
Master project: Open
projectl B
'hen set. camera and DAQ connection settings
ane Taker m e SSLET progect
Project files folder Connect Close

Creating a new project

Press 'New' button to create a new project.

project2

Project template:
— Mo template — w

Master project:

QK Cancel

New project can be based on a project template. In this case it will copy analysis, automation and other
settings from the template.

Opening an existing project

Projects are stored in the special projects folder: %ProgramData%\GRAYESS IncA\GRAYESS IRT
Analyzer\Projects.

Press 'Open’ button to show projects folder and select needed project to load it. You can also browse to a
different folder and load a project from there. In this case selected project will be first copied to the projects
folder and then opened.

Saving changes made in a project
Changes made in a project are saved using main menu 'File | Save Changes' or the save button H in

the toolbar. When you quit IRT Analyzer and your current project is modified, program will remind you to
save changes.

Saving a project with a new name

You can save a copy of the current project with a new name. Use 'Save As' button for this. If there are not
saved modifications in the current project they will be saved to the new project, the old project will remain
unchanged.

Use 'Rename’ button to rename the current project.
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Master project

If master project is set the following setting are taken from it and cannot be edited in the current project:

e camera connection settings;

DAQ configuration;

PTZ configuration;

Project loading automation list.

On the screen shot below camera connection settings cannot be changed because they are taken from the

master project.

Acquisition Setup - /project2/

Camera
Connected to: Composite-2x

Multiple Cameras

Reconnect ...

Acquisition parameters

Frame rate: &0 | [H2  ~

Averaging: Off ~ | frames

History

Keep acquired frames in the memary.

Buffer length: | 100 = | frames (1.7 5)

Start Cancel

pod

2.5 Image recorder

Image recorder is used to capture image data coming from the camera and save it to disk.

To open Image Recorder dialog select "Camera | Record Images' or press corresponding button @ in the

toolbar.
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Storage location

| D:¥Thermo Clips |

| record_# |
[ ]store frames separately (can be slower) Change ...
Frame rate

[ ]Record with a different frame rate:

20.0 : Hz

Continuous
Store frames before start: | 0 - Oms
Store frames after stop: | 0 - Oms

Start Stop Waiting

Close

Storage location

IR video is stored in IRS (infrared sequence) files. When you start recording, program opens a new file to
store data. IRT Analyzer never overwrites existing files. So that it is possible, file names are made unique
with the help of a counter or using the current date and time. When a counter is used, program examines
which numbers are already taken by checking files in the folder and selects the next available number.

For example, for the settings shown in the screen shot above the following files will be recorded:

D:\Thermo Clips\record.irs
D:\Thermo Clips\record2.irs
D:\Thermo Clips\record3.irs

Store frames separately

There is a possibility to save every video frame in a separate file. This option is enabled by marking 'Store
frames separately' check box. In this case instead of sequence files IRT Analyzer creates folders. Every file
in such folders stores single video frame.

File naming schemes

There are two options to define file naming scheme: simple and advanced. To use the simple naming
scheme, click on 'Change’ button and in the standard file dialog select a file path. IRT Analyzer will use this
file path for the first recording, for next recordings it will automatically add sequential numbers to the file
name.

In the advanced scheme you can use timestamps in the records names and define custom naming schemes.

Click on EI button to show the advanced storage location settings:
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Storage location *

Falder:
D:\Therma Clips

Browse ...
Marme:

record|

record_#DATE#_#

Make filename unique

() Counter Digits in counter: o

QO Date (+counter)

(") Date and Hour (+counter)
() Date and Time

() Custom Tags

[ | Frame Tag

Here you separately specify folder path and file name:
1. To select a folder, click on '‘Browse' button.
2. Type in a file name and select a method to make every record name unique:

= Counter. program will add sequential numbers at the end of every record name. You can also set the
number of digits in the counter to have numbers looking like 0001, 0002 and so on.

= Date and Counter: date in format 20171231 and counter will be added.
= Date and Time: date and time in format 20171231_235959 will be added.

= Custom Tags: you are supposed to use your own tags (see below) in the Name field. If your tags do
not produce unique file names, program will add counter at the end to ensure that names are unique.

» Frame Tag: when this option is marked, program will add frame tag (image comment) to the file name.
It will be added to both sequence file names and to frame names in case separate frame storage is
enabled.

With every naming option, and especially with Custom Tags option, you can use additional tags in the Name
field. Tags are special words in angular brackets. They will be replaced by the actual values at the moment
the file is created on the disk:

* <project>: name of the acquisition project
* <dtime>: date and time in format 20171231 235959
* <date>: date in format 20171231

* <dd>: day 1-31

* <MM>: month 1-12

* <yy>: last two digits of the year

* <yyyy>: year

* <hh>: hour 0-23

e <mm>: minute ©-59

* <ss>: second ©0-59

* <mss>: millisecond ©-999

* <tag>: frame tag (comment)
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Recording frame rate

Frame rate

[ ]record with a different frame rate:

-

50 +1| [HE

If 'Record with a different frame rate' is not marked, IRT Analyzer will try to record all video frames. Please
be aware that there can be significant amount of data and the hard drive of your computer may not be fast
enough to write the data at the necessary speed. When the hard drive does not have time to write all the
data, IRT Analyzer will automatically drop some frames.

Real recording frame rate is displayed in the dialog during recording:
Recording 50 Hz

You can change recording speed to save less data. Frame rate is normally specified in Hz which has the
same meaning as frames per second (FPS). When you need low frame rates, lower than one frame in a
second, it is more convenient to use time delay between frames as measure of the recording speed. For
example, you can set frame rate to be '2 min': one frame will be recorded every 2 minutes.

Continuous recording

This mode is used when you record video clip. Press 'Start' to start recording and 'Stop' to stop recording.

Frame rate

Record with a different frame rate:

|25 H |Hze =~

Continuous

Store frames before start: 50 =| 2.0s
Store frames after stop: 50 [+ 2.0s

Start Stop Waiting

Pre- and post-trigger recording

You can setup image recorder that it will record data acquired before you pressed the 'Start' button. This will
compensate your reaction delays for quick processes. Length of the recorded pre-trigger video is limited by
the size of the history buffer defined during acquisition setup. Number of frames taken from the history buffer
is defined by "Store frames before start'.

In the same way you can tell image recorder to record some data after you press 'Stop' button. This is
defined in the "Store frames after stop’ field. Length of the post-stop video is not limited as history buffer is
not used in this case.

Single-frame recording

This mode is simple. You press 'Capture’ button, and the current IR image is stored to the disk. The image
is stored in a GTSI file with analysis information in it.
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Continuous M frames

Single

Capture

N frames recording

This mode is like the continuous mode, but the length of the recorded sequence is limited. After program
records the specified number of frames, recording is automatically stopped. Pre/post trigger recording is not
available in this mode.

Continuous Single

Frame rate

Record with a different frame rate:

|25 = |Hz o~

M frames

| 10 = Capture Waiting

2.6 Connecting cameras

2.6.1 Fluke TV40

Fluke TV40 series cameras have GigEVision interface and can be connected to a PC using Ethernet cable.
When connected to a local area network the camera acts as any other Ethernet (IPv4) device and needs an
IP address:

o If a DHCP server is available, camera gets IP address from the DHCP server.

o If there are no DHCP server or camera is connected directly to the Ethernet port of a PC - IP address is
selected automatically from the private IP range: 169.254.0.1 through 169.254.255.254.

o |tis also possible to set a fixed IP address in an Internet browser using the camera web interface (you
need to know current IP address of the camera and type it in the address line).

Configuring network adapter for direct camera to PC connection

You can connect Ethernet cable from the camera directly to the PC, without any router in between. In this
case camera |IP address is selected from the automatic private IP range.

To communicate with the camera, your PC network adapter must be configured to use the same IP range
(subnet). The easiest way to do it is to select "Obtain an IP address automatically” option in the TCP/IPv4
settings of the PC network adapter connected to the camera. In this case computer's IP address will be also
automatically selected in the same 169.254.X.X range.
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Internet Protocol Version 4 (TCP/IPvd) Properties >

General  Alternate Configuration

¥ou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask yvour network administrator
for the appropriate IP settings.

I@'ﬂbmin an IP address automatically: I
() Use the following IP address:

IP address: | . . . |

Subnet mask: | . . . |

Default gateway: | . . . |

(®) Obtain DNS server address automatically
(i Use the following DNS server addresses:

Preferred DMS server: | . . . |

Alternate DM server: | . . . |

Validate settings upon exit o ——

Cancel

Connecting to the camera

1. In IRT Analyzer open Acquisition Setup dialog by selecting main menu item ‘Camera | Connect'. Chose

'GenlCam TL / GigEVision' camera type and press 'Connect’ button.

Acquisition Setup - /project] =

Camera
Mot connected to a camera.

GenlCam TL / GigEVision e
Connect ...
Acquisition parameters
Frame rate: 30 = |Hz
Averaging: off w | frames
History

Keep acquired frames in the memary.

Buffer length: | 100 = frames (3.3 8)

Start Cancel
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2. Select the camera you want to connect to, and press 'Connect’ button. If you do not see the camera in
the list, you can try to update camera list by pressing 'Refresh’ button.

Select Camera pd

GigEVision (gsvision)
451 -0-HE 13019004 @60Hz@169. 254, 139.114

gsvision? 7C-38-06-7E-23-18
Serial number; HE 13019004

Refresh IUse IP address Connect Cancel

Text "other subnet' after the camera name means that IP
address of the camera does not match IP address of the PC: the
PC and the camera are in different subnets. If the subnets are not
linked by a router connection to the camera will not be possible.

Text "in use" after the camera name means that another PC or
another program on your PC already established connection with
the camera. This will not allow you to connect.

Connecting to camera in another subnet

If the camera and the PC are in different subnets, IRT Analyzer cannot detect camera automatically. Reason
for this - camera discovery messages are broadcasted and, in most cases, broadcasted messages are not
forwarded by routers to other subnets. To overcome this limitation, you must know the IP address of the
camera and set it by clicking 'Use IP address' button.

Changing camera settings: focusing, temperature range, shutter

After you connected to the camera you can change camera settings, like focusing, temperature range and
non-uniformity correction parameters. Chose '‘Camera | Camera Controls' in the main menu or click
corresponding button in the 'Image Acquisition' window.
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Image Acquisition - /project?/ &
TV46L-0-HB18019004@6... ()

Disconnect Stop

Held E Camera Controls i

Requested frame rate: 60 Hz
Acg. frame rate; 59 Hz
Display frame rate: 15Hz
Averaging: Off

History: 1000 frms (16.9 5)

Change ...

When you press 'Camera Controls' you will see this dialog:

Tv4eL-0-HB18M90M@Ee0Hz@... X

Streaming mode: Far
Infrared Only e
[ ] Reduced resolution

Temperature range:

Auto -
Focus: 18 =
Enable automatic MUC
Run MUC
[
Close Near

Streaming mode

TV40: Can be 'Infrared Only' or 'Fusion'. TV40 cameras also have visible module, in case of 'Fusion' images
from this visible module are sent to IRT Analyzer, displayed in Preview window, and can be used with the
Fusion function.

Reduced resolution

TV40: This option allows to reduce infrared image resolution by half. Can be useful when you experience
problems with losses during data transmission or low PC side performance.

Temperature range

Your camera is calibrated to measure temperatures in different ranges. If the viewed object has a high
temperature and a low temperature range is selected in the camera, measured temperature values will be
inaccurate or completely wrong.

'Auto’ range: camera will automatically select the appropriate range. Using Auto range is not recommended
in Automation mode as range switch may happen during an important measurement. Range switch
procedure takes several seconds. During this period measured values may be wrong.

Focus
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Allows to drive motorized focus position. Displayed focus position number has no physical meaning. Use
'Near-Far' slider to change focus position. Focus edit box spin buttons are handy for fine focus changes.

Enable automatic NUC

TV40: When enabled, camera will run non-uniformity correction procedure at moments of time it selects
automatically by measuring the sensor temperature.

TV30: Automatic NUC is always enabled.
Run NUC

TV40: Press this button to tell camera to execute non-uniformity correction.

2.6.2 ThermoView Pi20

Choose 'ThermoView Pi20' camera type, then press 'Connect’ button.

Camera

Mot connected to a camera,

ThermaView Fiz0 e

Connect ...

Acquisition parameters

Frame rate: 30 | [Hz w

Averaging: Off w | frames

History

Keep acquired frames in the memary,

Buffer length: | 100 = | frames (3.3 5)

Start Cancel

Default camera IP address is 192.168.200.254. Command port is normally 257; data port is 50000.

Connection Parameters ot

@LANTS IP address:l 192 . 168 . 200 . 254

Command port: | 257
Data port: | 50000

Cancel

-
-
-
-

Your computer's PC adapter must be configured to be in the same subnet, so if camera has the default IP
address, your computer IP address should be 192.168.200.X:
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Internet Protocol Version 4 (TCP/IPvd) Properties >
General

¥ou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask yvour network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
_@j Use the following IP address:

IP address: | 192.168.200 . 1 |
subnet mask: | 255 .255.255. 0 |
Default gateway: | . . . |

Obtain DMS server address automatically

(@) Use the following DNS server addresses:

Preferred DNS server: | : . ' |

Alternate DMS server: | . . . |

[ ] validate settings upon exit Advanced...

Cancel

After camera is connected you can change its settings - working temperature range and NUC periods. These
settings will be remembered in the project file and automatically restored when camera is reconnected.

'Manual NUC' button becomes available only when automatic NUC is turned off.

Camera Contral ot

MUC:

2 = | min
Manual MUC

Range:

Rangel -

2.6.3 Fluke Tix560

To connect Tix camera to the PC you need to use the USB port of the camera and a USB to LAN converter.

Configuring network adapter

You can connect LAN cable from the camera directly to the PC, without any router in between. In this case
camera IP address is selected automatically from the automatic private IP range: 169.254.0.1 through
169.254.255.254.

In order to communicate with the camera, your PC network adapter must be configured to use the same IP
range (subnet). The easiest way to do it is to select "Obtain an IP address automatically" option in the
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TCP/IPv4 settings of the PC network adapter connected to the camera. In this case computer's IP address

will be also selected in the same 169.254.X.X range.

Internet Protocol Yersion 4 (TCP/IPvd) Properties

General  Alternate Configuration

You can get IP settings assigned automatically if your netweark supports
this capability, Otherwise, you need to ask yvour network administrator
for the appropriate IP settings.

I@i]btain an IP address automatically; I
() Use the following IP address:

(®) Cbtain DMS server address automatically
() Use the following DNS server addresses:

Validate settings upon exit Advanced...

Cancel

b

Connecting to the camera

1. In IRT Analyzer open Acquisition Setup dialog by selecting main menu item '‘Camera | Connect'. Chose

'GenlCam TL / GigEVision' camera type and press 'Connect' button.
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Camera
Mot connected to a camera.

GenlCam TL / GigEVision e

Connect ...

Acquisition parameters

Frame rate: 30 H| |Hz e
Averaging: Off w | frames
History

Keep acquired frames in the memary,

Buffer length: | 100 = | frames (3.3 5)

Start Cancel

2. Select the camera you want to connect to and press "Connect’ button. If you do not see the camera in

the list, you can try to update camera list by pressing 'Refresh’ button.

Select Camera

>

GigEVision (gsvision)

Tix560-17050001@60Hz @159, 254. 232.75

gsvision?00-E1-31-00-26-B1
Serial number: M17010291

Refresh

Connect

Cancel

be possible.

If you see text "unreachable" after the camera name this means
that IP address of the camera does not match IP address of PC -
PC and the camera are in different subnets. Connection will not

Text "in use" after the camera name means that other PC or
other program on your PC already established connection with
the camera. This will also not allow you to connect.
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2.6.4 FLIR T-series, A3XO0

1. Before you can connect to a FLIR camera, FLIR ThermoVision SDK runtime must be installed on the
computer, it is not included with IRT Analyzer and should be downloaded and installed separately. Latest
version of the SDK runtime can be downloaded from FLIR web site or from here:

http://www.grayess.com/data_exchange/ThermoVision SDK_Runtime.msi

2. Camera should be connected to the PC and, in case of USB connection, camera drivers must be
installed on the computer. It is also helpful to check if the standard FLIR software, delivered with the
camera, can detect the camera and acquire IR images from it.

3. In IRT Analyzer select main menu 'Camera | Connect'. Choose 'FLIR Link' as the camera type. Press
'Connect'.

Acquisition Setup - /projectl/ =

Camera

Mot connected to a camera.

FLIR Link w
Acquisition parameters

Frame rate: | 50,0 E" |Hz v|
Averaging: m frames
History

Keep acquired frames in the memary.,

Buffer length: | 100 EI frames (2.0 5)

| Start || Cancel |

4. Press 'Settings' button to configure connections parameters.

b ain | Auto reconnect

Current zettings

Camera; FLIR SCE=RAAE15
Device: File

Camera IP address:

Interface:
Status

| Connect | | Settings... |

@ Disconnected @& 0
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5. Select camera type and other parameters according to your camera and its communication interface.

Camera type:

Digital interface:;

Comm interface:;

Part:

Server

| FLIR TE20/TE40

USE Video

USE Viden

1

Fulticaszt

Cancel

Camera tupe:

Diigital interface:

Comm interface:

Part:

Server

FLIR 4340

| Ethernet

TCPAP

1

Fulticast

Cancel

FLIR T640: make sure that 'Server field is
empty

FLIR A3X0

6. For Ethernet interface it is necessary to check that network communication is not blocked by Windows
Firewall. IRT Analyzer must be in the exception list in Windows Firewall configuration.

2.6.5 VarioCam HD

Setting up the network adapter

L& Metwork Connections — O X

T @ « MNetwork and Internet » MNetwork Connections

v 0 Search Metwork Connections 2

Organize » Disable this network device Diagnose this connection Renarne this connection 2 B: ~ M e
— Ethernet

[ =L Wi-Fi
_ AYHOMEZ Mot connected

ﬁﬁy Realtek PCle GBE Family Controller | 3§ dﬂ Dell Wireless 1703 2802.11h|g|n (2.4...

— Bluetcoth Metwork Connection

|
&k Mot connected

K 9 Bluetooth Device (Personal Area ...

3 items 1 item selected

fzz =

-

T L=

Upon opening the “Network and Sharing Center”, the “Change adapter settings” menu item should be
selected. In this menu item, the network card to be used must be highlighted and its properties must be
opened using the right mouse button.

Setting the IP address

Before configuring the network card for being used in connection with the camera, the properties of the
interface card to be used must be inspected. It is important that fixed IP address is used. The screen-shots
shown below provide an overview:
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U Ethernet Properties x

Metworking  Sharing

Connect using:
I? Realtek: PCle GBE Family Cortroller

This connection uses the following tems:

] &8 Client for Microsoft Networks ”
[l ’:]? File and Printer Sharing for Microsoft Metwarks

k1

M Intemet Protocol Version 4 (TCPY/IPvd)

. Link- r [opology Liscoveny Mapper /0 Driver

O & Microsoft Metwore Adapter Multiplexor Protocal

. Microsoft LLDP Protocol Driver W
£ >

Install... Uninstall Properties

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected netwarks.

QK Cancel

Please note that you only need the components marked above in order to establish an Ethernet connection
to the VarioCAM® HD head. Therefore, we recommend deactivating any other components in the list. If the
option “Internet protocol Version 4 (TCP/IPv4)” is selected, you can use the “Properties” button to set the IP
address of the GigE network adapter.
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Internet Protocol Version 4 (TCP/IPvd) Properties

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask yvour network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

IP address: | 192.168. 2 . 1 |

Subnet mask: | 255 .255.255. 0 |

Default gateway: . . .

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

Preferred DMS server: | . : ' |

Alternate DMS server: | . . . |

[ ] validate settings upon exit Advanced...

Cancel

Default camera IP address is 192.168.2.201. Your PC should be in the same subnet, so the IP address of

your PC card can be set to, for example, 192.168.2.1.

'Retrieve IP address automatically' option must not be used. If this option is activated, the computer will try to
retrieve a dynamic network address from the camera system and no connection will be established.

Configuration of the network card
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U Ethernet Properties x

Metworking  Sharing

Connect using:

I? Realtek: PCle GBE Family Cortroller

This connection uses the following tems:

] &8 Client for Microsoft Networks ”

[l ’IE File and Printer Sharing for Microsoft Metwarks

(] %8005 Packet Scheduler

M Intemet Protocol Viersion 4 (TCP/IPv4)

. Link-Layer Topology Discovery Mapper 140 Driver

O & Microsoft Metwore Adapter Multiplexor Protocal

. Microsoft LLDP Protocol Driver W

£ >
Install... Uninstall Properties

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected netwarks.

QK Cancel

You can use Configure button in the 'Properties of LAN connections' window in order to define the
properties of the network card. We strongly recommend activating the Jumbo Packet property in order to
achieve a trouble-free Ethernet connection to the VarioCAM® HD head. This function significantly reduces
the occupancy rate of the network and allows for loss-free data transmission even at high frame rates.
Please note, that if you use a router, it must also support the selected packet size.

Sometimes it also helps to set Receive Buffers to a higher value and check that Speed & Duplex is at
least 1 Gbps Full Duplex.
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Realtek PCle GBE Family Controller Properties
Geperal Advanced Drver Detaile Everts  Power Management

The following properties are available for this network adapter. Click

the property you want to change on the left, and then select its value

on the right.

Property: Walue:

ARP Cffload Dizablad e
Flow Cantrol
Intermupt Moderation gEE H¥H
IPwd Checksum Offload ZKE MTU
Jumbo Frame 5KE MTU
Large Send Offload v2 (|Pv4) GKB MTL
Large Send Offload v2 (IPvE) KB MTL
MNetwork Address SKE MTU
NS Offload
Priorty & VLAN FIEEI_
Receive Buffers Disabled
Speed & Duplex
TCP Checlksum Cffload ([Pv4)
TCP Checksum Offload (IPwE)

Cancs

Realtek PCle GbE Family Controller Properties

General Advanced Drver Detailz

Events Power Management

The following properties are available for this netwerk adapter. Click
the property you want to change on the left, and then select its value

on the right.
Property:

Jumbao Frame

Large Send Offload w2 (IPwd)
Lange Send Offload w2 {IPvE)
MNetwork Address

M5 Cffload

Priorty & WVLAN

Receive Buffers

Recv Segment Coalescing ([Pvd)
Recw Segment Coalescing (IPvE)
Shutdown Wake-On-Lan

Speed & Duplex

TCP Checksum Cffload (I1Pv4)
TCP Checksum Cffload (IPvE)
Transmit Buffers

User manual
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Realtek PCle GBE Family Controller Properties et

General Advanced Drver Detals Everts Power Management

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value

on the right.

Property: Value:

ARP Offload ~ Auto Megotiation
::rlg:rrE;thrEldemtiun 1.0 Gops Fuil Duplex
|Pvd Checksum Offload :Ilg EEE: Eﬂh%”up;?;
Jumbao Frame

Large Send Offfoad v2 (IPv4) 100 yops Rl Duplex
Large Send Offload v2 (IPvE) Ao N P i p
Metworl Address o egotguon

M5 Cffload

Priorty & WVLAN

Receive Buffers

) Bl=i & " (=9

TCP Checksum Cfflaad (IPv4)

TCP Checlsum Cffload (IPvE) A

Carcel

For Jumbo Packet select the highest possible value available in the drop-down list.

For Speed & Duplex preferentially select the value “1.0 Gbps Full Duplex” or “Auto Negotiation” item only
if the 1.0 Gbps full duplex value is not available.

For Receive Buffers, selected the maximum accepted value (2048).

Making the connection in IRT Analyzer

Run IRT Analyzer and select 'Camera | Connect' in the main menu. Select 'VarioCam Link' as the driver.
Press 'Connect' button.
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Camera

Mot connected to a camera.

VarioCam Link

Connect ...

Acquisition parameters

o

Frame rate: 50,0 1| |HZ
Averaging: Off w | frames
History

Keep acquired frames in the memary,

Start

Buffer length: | 100 = | frames (2.05)

Cancel

In 'Select Camera’ dialog, click on 'VC3 GigE' button and select camera in the combo box (in case you have

more than one camera connected):

Select Camera

VC2 GigE

IEFE1394

WLAM

Using camera triggers

VarioCAM HD: 192,168, 2.201

Cancel

v

VarioCam HD has two TTL trigger inputs. When trigger is activated, camera sets a flag in the image header.

This flag is checked by IRT Analyzer and can be used to start and stop image recording.

This triggering functionality is always off at camera start. To turn it on, a text command must be sent to the

camera.
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VarioCAM Control

Calibration range:
[ ] automatic

4001: 40...120°C

Foas: Command

|

L MNer ||

Commands:
| NUC [ Shutter

| Send Command

[ |Enhance resolution

Command “:trigger 2” enables the first trigger input; “trigger 2,2” enables the second.

After trigger is enabled in the camera, it can be used in IRT Analyzer, “Img Marker” trigger:

Image Marker

Imaage marker:

| trigger 1

Silence period {ms):

Here is the full description of the :trigger command.

2.217 Command :trigger

Description:

set the camera trigger mode

Invocation:

rtrigger <switch>[,<trigger no>]

Parameters

<switch> - the new trigger state

0 = trigger off ( default at camera start )

2 = trigger input ( L/H ) on to generate a high resolution IRB

timestamp

3 = frame sync input on, directly sensor trigger - this trigger type is
exclusive

and do not work for any trigger mode at more than one inputs at the
same time.

5 = trigger input ( L/H ) on to generate a high resolution IRB

timestamp and save a IRB image

8 = frame sync output on

<trigger no> - optional parameter: <switch> effects the I/O line with the number
<trigger no> ( default: 1)
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1 = effects the I/O line 1

2 = effects the I/O line 2

Returns

Itrigger <switch>[,<trigger no>]

if successfully, otherwise error message

User manual Page 48 of 200



IRT Analyzer

3 Thermographic analysis

3.1 Image window

In IRT Analyzer there is only one infrared image or sequence that can opened for analysis at the same time.
You cannot open two image windows and display them side-by-side, for this you need to run two IRT
Analyzer instances, or as an alternative, use the preview window. Image currently displayed in the image
window is called active image. Diagrams and property windows show values which they take from the active
image.

Image is zoomed to  Mame of the active  Analysis tools  Maximum
200% analysis object temperature on

/ the image
\

- 4 .

?dgsmims.gtsi-[uneﬂ / RN
»

200%® v |- X-A-T-¢-2-1 % Maximum: 47.5°C

-

'ry_nn: 23%EC
Max: 46 9°C ;

39,3°C - (185; 166) /. E=0,87 A=271 'IS.DS.ZDD‘I/. 12:34:44
Color, temperature Emissivity and Date and time of the

value and position ambient temp. of image or video frame
of the pixel under the pixel under the
the mouse cursor MOouse Cursor

Image scaling and orientation

IRT Analyzer has tools to scale images and to change their orientation. Scaling is important when you want
to position analysis objects more accurately. And you can rotate and mirror (flip) the picture.
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Rotation

Changing image size and orientation does not change image pixels; only the way image is displayed on the
screen is affected. Because of this, when you save rotated image to a new raw image file, it keeps its original
size and orientation.

3D view

Click main menu 'View | 3D View' to display active image as a three dimensional graph.

' B\

= &=

320
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3.2 Temperature scale

In infrared images color of every pixel depends on its temperature. IRT Analyzer has means to adjust this

dependency to make visual appearance of the image better and to intensify important details. To set relation
between colors and temperature you need to define
temperature range and select color palette.

Scale a
[ 50 '—-—..._._‘_‘_h UPPE'T
Q
C temperature Temperature range
range limit ] o ]
Temperature range defines visible temperatures of the image.
r 40 Pixels with temperatures below the lower range limit are
shown with the darkest palette color (color at the bottom of
L 35 palette); pixels with temperatures above the upper range limit
Color palette are shown with the brightest palette color (color at the top);
P pixels with temperatures in between have corresponding
30 intermediate palette colors.
75 At the picture on the left side, you see that temperature range

is set to be 50 to 10 °C. Image pixels with temperature values
50°C and higher will be shown with bright yellow color, pixels

20 Lower below 10°C will be dark blue, pixels in between will change
their colors according to the palette.

15 temperature
./ range limit There are three possibilities that you can use to set

temperature range:

10
Palette 1. Preset: this is the default temperature range.

Normally this range is the range that was selected in the

Range ._‘_‘M\ camera when the image was taken. If camera does not set

Preset Buttons to any temperature range - auto range limits are used.

Auto change the 2. Auto: IRT Analyzer calculates the range

range automatically based on image histogram to make all
| Custom ... | temperatures present on the image visible.
| 3. Custom: you can set your own range limits. This is

useful when you are not interested in all temperatures present
on the image but need a sub-range.

Custom temperature range

Auto range works well in many situations, but not always. Often in the camera field of view you have objects
with very different temperatures. Auto range will try to select temperature range so that all objects are visible.
If you need to see one of the objects more clearly, you can adjust temperature range manually. Use the
‘Custom’ range button.

Here is how manual selection of temperature range looks like:

User manual Page 51 of 200



IRT Analyzer

These limits can  _~
be mowved with
the mouse

Image /

histogram

Custom Range

x
Upper Limite._

455 = ™~ Youcan adjust
range as upper
and lower limits

Level
16,2 % P Or as level
Span: - and span
=]
58,6 =]

Lower Limit:

-13.1

0]

Cancel

You can set the range by specifying its upper and lower limits. And it is also possible to define it as level and
span, which is the middle point and width of the range.

Palette

Palette is the set of colors that allow to see temperature differences. IRT Analyzer has a wide selection of
color palettes that can be used to display infrared images. Sometimes one palette suits better to reveal the

problem than the other.

To change the palette, click the 'Palette’ button. Select the needed palette and click "OK’ to apply it.
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[Jiecolors [ ]Inverted
_ -

Gray

RContrast

Rain900

Rain

@ Mo contrast enhancement
l:::l Histogram equalization
() Auto plateau equalization
() Plateau equalization

K Cancel

16 colors palette and inverted palette
Any palette can be presented in 16-color mode. For this mark '16 Colors' check box.

Also, you can invert palette colors - inverted palette takes colors opposite (in the color spectrum) to those of
the original palette. To invert a palette, mark 'Inverted' check box.

Image contrast enhancement (AGC algorithm)

By default (no contrast enhancement) colors are distributed evenly through the selected temperature range.
This is not always good because some areas of the image may not get enough colors and human eye will
not see the differences in these areas - they will be not contrast. To improve this IRT Analyzer has contrast
enhancement techniques, histogram equalization and plateau equalization:

e Histogram equalization: distributes colors taking data from image histogram.

o Plateau equalization: improved histogram equalization algorithm. Introduces additional "plateau level"
parameter (adjusted with a slider) which allows to define position in the range that should get most
contrast.

¢ Auto plateau equalization: same as plateau equalization, "plateau level" is selected automatically.

It should be noted that contrast enhancement techniques modify
only the palette colors and do not change image temperature
values.
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Pic.1 No contrast enhancement Pic.2 Histogram equalization Pic.3 Auto plateau equalization

On the pictures above you see the same image with different contrast enhancement algorithms. Please note
that they all have the same temperature range. With the help of different palette color distributions, we can
enhance contrast of the image.

3.3 Isotherms

You can mark parts of the temperature range so that they have colors very different to the colors of the rest
of the image. For example, often it is useful to paint pixels that have high temperatures in red color while
keeping rest of the image black and white.

- 120

- 100

- 80
'[ )
27

In IRT Analyzer this function is called /sotherms and adjusted in the 'Temperature Scale' dialog:
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Borders marked by
the small triangles
can be moved with
the mouse

&

165
C

- 140

- 120

100

a0

60

40

Bottom

Top
isotherm

isotherm

21

You can freely move isotherm borders and the isotherm itself with the mouse.

165
°C

- 140

- 120

100

a0

60

40

21

165
°c

140

120

100

40

21

165 165
I:IC UC
140 M b 140
-
120 - 120
100 100
80 B0
B0 B0
40 40
21 21

If you move upper isotherm limit There are many isotherm combinations, here are
several examples.

below the lower isotherm limit,
you will get the interval isotherm.

Note

Each palette has its own fixed isotherm colors. It is not possible to
change them. If you do not like isotherm colors of the current
palette, please, try other palettes.

It is possible to set exact isotherm limits as temperature values.
Please right click on the temperature scale and select ‘Isotherms’

item in the context menu:
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|zotherms ol

Top isotherm

(®) Single 120

() Dual 120,0 140, =
{_JRange 120,0 5| | 140,98 =

[ ]Bottom isotherm

LI

4k

Single 75,6 =
Dual 69,7 | | 78,8 -

Range 69,7 | | 95,6 -

Ok Cancel

3.4 Fusion of infrared and visual images

When infrared camera has a built-in visible light camera, it is possible overlay the two images — infrared and
visual. There are several parameters of how infrared image is fused with the visual image which include
transparency blending, details enhancement and alarm range.

Transparency blending: infrared image pixels are mixed with visible image pixels using alpha blending
method.

Alarm range: only pixels with temperatures that fall into the defined range are visible, other pixels are
transparent.
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113

— : P ‘ 20

Details enhancement: fine details from visible image are added to the infrared image.

31,7

Use menu 'View | Fusion' in the main menu or 'Fusion' in the context menu of the infrared image. Fusion
menu is only available when there is a visible image opened in the Preview window.

Fusion dialog will be displayed.

Fusion ot

Transparency

Infrared I Visual

Details: I

Image Alignment

. Lleft || Right | Reset

Alarm Range | | Ok | | Cancel

Transparency blending
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Infrared image is placed on top of the visual image. With the help of the transparency slider, you can change
transparency of the infrared image from 100% infrared (left side) to 100% visual (right side). If you stop the
slider somewhere in between, infrared image will be semi-transparent so that you can see the visual image
under it.

Details enhancement

Details enhancement works in a such way that fine objects and edges from the visible image are added to
the infrared image. Drag the details slider from left to right to increase details intensity.

Image alignment

If infrared and visual images were not aligned properly by the camera, you can realign them or fine-tune the
alignment. Make the infrared image semi-transparent to see both infrared and visual images (increasing
details level also helps seeing objects from both images at the same time).

o Use 'Left’, 'Right' and 'Up’, 'Down’ buttons to move the visual image.
e Use 'Zoom+' and 'Zoom-' buttons to scale the visual image.
Alarm range

The alarm range function allows you to highlight target object areas of thermal interest by making the out-of-
range area fully transparent. You can enable an alarm range based on high, low, high and low, or in-range
temperature values.

Enable

High Temperatures e

.50 =

Q.00 -

[ ] one color

o4 Cancel

One color (isotherms on visual image). Sometimes marking areas of interest with only one same color
produces more comprehensive results. Place a check mark in the 'One color' check box to highlight high
temperatures with red color, low temperatures with blue color and in-range temperatures with green color.

Disabling fusion

To disable fusion, drag the transparency slider and the details slider to the left.

3.5 Analysis objects

IRT Analyzer uses so-called analysis objects to present thermal information contained in an infrared image.
Objects belong to five groups:

¢ Points (spots)

e Lines

e Areas
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o Measures
e Annotations

Measures and annotations do not use temperature information. Measures display geometrical dimensions of
objects on the image. Annotations are used to put text and visually mark areas on the image.

Points, lines, and areas are thermographic objects. They participate in image temperature calculation. Same
as the whole image, every thermographic analysis object can have its own emissivity, ambient temperature,
averaging factor, software filters and other parameters.

Creating objects

To create an object, you should use a corresponding object tool from the image toolbar.
00% v ||l X-L-TI-&- 2~
Selection tools

WX~ L-O- -
Selection Tool

A Cennecticn Teol
Q Zoom Tool
----- Clip Rect

S Delete Selection
Delete All Objects

Selection tool: selects, moves, resizes, and activates objects.

Connection tool: connects two or more objects to compare them.

Clip rectangle tool: marks some part of an image to copy it to the Clipboard.

Delete Selection: deletes selected objects from the image.

Delete All Objects: deletes all object from the image.
Spot (point) tools

KoL - & p-

i Spl}t

Hottest Spot
« Hot/Cold Spots ...

% Delete Spots

Spot tool: creates a new spot object.

Hottest Spot: finds the hottest point on the image and creates spot object there - hot spot object.

Hot/Cold Spots: opens a dialog to search for more hottest or coldest spots on the image.

Delete Spots: deletes all spots from the image.

To create spot objects, select the spot tool and click on the image.

Line tools
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PRlatX AN 2aF
. Freeline

= Honzontal Line

I Vertical Line

"\: Peolyline

+ Cross Line

Cn-lmage Profiles

% Delete Lines

o Free Line | Horizontal Line | Vertical Line | Polyline | Cross Line: creates line of the corresponding type on
the image.

e On-Image Profiles: turns on or off profile display on all lines on the image.

o Delete Lines: deletes all line objects.

To create a line object, select the corresponding line tool. Press
the left mouse button on the image spot where line must begin
and, holding the button, move the mouse to the spot where line
must end, release the mouse button.

To create a polyline, create the first segment as described above,
then click on image successively to create next segments. To
stop polyline creation, press the right mouse button or select any
other tool in the toolbar.

Area tools

G-l -2- 1 &
1]

Rectangle

T Ellipse

Yy <
[y Circle

ﬁ: Pelygon
Delete Areas

e Rectangle | Ellipse | Circle | Polygon: create the corresponding area object.

o Delete Areas: deletes all area objects.

To create an area object, select the corresponding area tool.
Press the left mouse button on an image spot and, holding the
button, move the mouse to another image spot, release the
mouse button.

To create a polygon, create the first polygon segment as
described above, then click on image successively to create next
segments. To stop polygon creation, press the right mouse button
or select any other tool in the toolbar.

Measure tools
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Hanzontal Ruler

Vertical Ruler

&
[
el
Measure Line

A Measure Angle

Delete Rulers

Delete Measures

Ruler | Horizontal Ruler | Vertical Ruler: create a ruler object. Ruler object defines image real world
dimensions.

Measure Line: creates a measure object to measure distance between two image points.

Measure Angle: creates an angle object to measure angles on the image.

Delete Rulers: deletes all rulers.

Delete Measures: deletes all measures.

Drawing tools

L
al

Mate
Arrow

Rectangle

OO0~

Ellipse

Delete Draw Chjects

Note: creates a text object on the image

Arrow: draws arrow on the image.

Rectangle | Ellipse: draws rectangle or ellipse.

Delete Draw Objects: deletes all draw objects.

Active and selected objects
Object can be in the following states:
e active (only one)

o selected (several is possible)

e not selected
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o o \\. 1

XA o

o =]

X B

g o -
! I
I

I

XC ' 1 .
! |
RS g G

The picture above shows objects in all three states:
o Area 1 is active (black squares around)

e Points A and B are selected (white squares)

¢ Line 1 and Point C is neither active nor selected

Active object is important - many operations, that need an object, use the active object. This is why name of
the active object is show in the caption of the image window. When there is no active object, whole image is
active. To activate the image, click outside objects with the selection tool.

You will use multiple object selection, for example, to move several objects together, keeping relative
positions unchanged. Selecting objects in IRT Analyzer is like selecting icons on the desktop. To select
several objects, use the selection tool and, holding the Shift key, click on objects you want to select. Active
object is always the last clicked one.

To switch quickly to the selection tool after an object is created,
click with the right mouse button at any place on the image.

To select all objects, use Ctrl+A key combination.

Object groups

You can group several objects together. Grouped objects are similar to selected objects, but selection is
permanent: when you select one object, other objects in the group are selected automatically.

To group several objects, select them, click with the right mouse button on one of them and choose 'Group’
in the menu. To ungroup objects, call the context menu and choose '‘Ungroup’.

Grouping two area objects does not union their areas. They are
still two separate objects.

Connected objects

To connect two objects, use the connection tool: click on one object with the left mouse button and, holding
it, move the mouse pointer to the second object, then release the button. If you made it correctly, you will see
a dash line connecting the objects.
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Only objects of same type connect to each other: points to points, lines to lines, areas to areas.

The effect of connecting two objects depends on the objects type. For points you will see temperature
difference if the 'Analysis Objects' statistics window. For lines and areas, beside the difference calculation,

you will see two and more profiles or histograms in one window.

Two connected points
Points lUnes ]Areas ]

Point TC Emis. | Ta °C
-i- A 60,1 09 245
-i- B 057 09 245
MA-B 44 000 00

Two connected lines

P Frofile - Line 1 (#)

Points  Lines l.ﬁreas]

Line Min C | Max T | Awr°C
__ S1 561 683 617
; Py --»..a-\.-a-\.n.__‘_u__-‘b-' '-__. .Ilr‘-' L.'. f 7 E-Ev.g ?5.5 E-"-‘-.?
Yoron oA |a2-1 27 75 3.0
| < | >
: : : Paints ] lines Areas
| Area Min "C | MaxC | Avr°C
| I 253 53.1 Be.7
1 I12 249 946 439
! | W A12 04 35 12,8

Another way of creating connected objects is to use the selection tool: holding the Control key, move the
desired object to another place. In this case the two objects will be connected, and the second object will be

an exact copy of the first one.

Hidden objects

Sometimes you do not need to have all the objects visible at the same time. Especially this is the case for

the ruler objects.
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To hide an object, click on it with the right button and in the context menu choose 'Hide'. The object will
disappear, but it is not deleted.

To show an object back choose 'Hide/Show Objects' in the main menu or the same item in the context
menu of the image. A dialog will appear, where you can select which type of object to make visible or
invisible.

[]Areas Select Al
[|Lines
[]Paints Cloge
WRuers |
[]Measures
[]Drawings

3.6 Temperature calculation

As known from the infrared thermography, there are several parameters that affect temperature calculation.
The main of them are emissivity and ambient (reflected) temperature. Some infrared cameras, in addition to
emissivity and ambient temperature, can also compensate transmission losses. This needs transmission
coefficient, atmosphere temperature, humidity, and distance to the object to be known.

IRT Analyzer allows to adjust these parameters for the entire image and for every analysis object
individually.

To change emissivity, ambient temperature and other temperature calculation parameters use main menu
command 'Temperature | Compensate Temperature' or the same command in the context menu of an
object or the image.

Bl Copy Ctrl+C
Image >
Emissivity: 0,95 =
Hottest Spot = E
5 Hot/Cold Spots ... Ambient: 2240 =
Hide/Show Objects ... Transmission 1,00
| & Compensate Temperature ...
O Temperature Offset
Averaging 3
@ Filters
Dew Point ...
=E Range of Interest
oK Cancel
Reference Temperature

By default, objects use temperature calculation parameters from the image.
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Intersecting objects

Every analysis object calculates its temperatures independently.
When one object sits on another object (intersects) it will not use
temperature values calculated by the object behind it.

This is true also for points placed on top of areas.

Temperature offset

You can add or subtract some value from image or object temperatures. Click with the right mouse button on
an object (or anywhere on the image to change image setting) and in the context menu select "'Temperature
Offset’. Then enter a positive or a negative value.

In the case above temperature offset value is constant. To make it variable, for example depending on
reference temperature, use temperature offset script.

Averaging

Averaging is used when image is noisy and you want to get more reliable values not affected by noise at
individual pixels (especially this is useful for points and lines).

El Copy Ctrl+C

Hottest Spot
w3 Hot/Cold Spots ...

Hide/Show Objects ...

& Compensate Temperature ...
O Temperature Offset

| Averaging k | 1x1
Ifé} Filters I3
Dew Point ... Ju3

=EF Range of Interest

Reference Temperature

Averaging here is spatial averaging: to calculate a pixel value, program takes values also from pixel's
neighbors and calculates their average.

To change averaging for an object (or the image), click on the object (or anywhere in the image) with the
right mouse button and in the context menu choose 'Averaging’ and then '3x3" or '5x5". 3x3 or 5x5 is the
size of a window around every pixel. Values for averaging are taken from this window.

To remove averaging, choose 'Averaging | 1x1'.

3.7 Temperature offset script

Temperature offset is a correction value that can be added to each pixel of an analysis object (image, point,
line, or area). Offset value can be a constant or a calculated value defined by a script.
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To set temperature offset right click on an analysis object (or empty space in the image to apply temperature
offset to image). In the context menu select "Temperature Offset’.

< Cut Ctrl+X
Bl Copy Ctrl+C
& Export..
75 Delete Del Temperature Offset X
Hide
() Constant: 0,0 = =C
(®) Script
table linear
area 1avg
50:0
60:-10
£ Compensate Temperature ...
| a Temperature Offset ... |
Averaging 2
Wx  Filters ...
®E Range of Interest ...

These script types are supported:

1. Table

2. Reference (correction by a black body)

Table script

Table script allows to read another analysis object value and adjust temperature offset depending on that
value. Dependency between object value and offset value is defined by a table - several "object value to
offset value" pairs.

Syntax:

linear:

table [linear] <measurement> <value_pair> <value_pair>...

<measurement>: area|point|line <object_index> min|max|avg|val
<value_pair>: <measurement_value> : <offset_value>

When 'linear' is specified, calculated offset value will be linearly

interpolated using two closest entries from the table. When 'linear' is
not defined the offset value from the table is used unchanged as it is
defined for the corresponding range.

<measurement>:

<value_pair>...:

example: table

Point B value
Below 40
40 to 50
50 to 60
60 and above

defines the analysis object (area, point or line) and its measurement
(min, max, avg or val) to be used as the control value. Please pay
attention that points as well as lines and areas are indexed by
numbers (1,2,..), not by letters.

at least two "measurement:offset" pairs; values in each pair are
separated by colon.

point 2 val 40:5 50:0 60:-5

Offset
5

5

(%)

-5
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Reference script (correction by a black body)

Reference script can be used to correct camera reading drift if you have an object on the image with known
temperature (usually a black body).

Syntax:

reference area|point|line <object_index> min|max|avg|val <reference_value>
Define analysis object (area, point or line) with index and its measurement (min,
max, avg or val) to be used as the control value. Please pay attention that point
objects are also indexed by numbers (1,2,..), not by letters.

<reference_value>: value that will be compared with the value measured by the camera
and used in the correction formula.

example: reference point 2 val 50

Meaning: point B measured value should be 50, if it is not, apply a correction to
the measured signal so that point B value becomes 50.

In case of reference script, offset is applied to the measured camera signal, not to the temperature value. In
simplified form, formula can be written as:

Offset = U(Treference) - Umeasured
Tcorrected = T(Umeasured + Offset)
where U is energy detected by camera sensor.

This provides proper compensation for objects with different emissivity factors.

3.8 Hottest/coldest spot detection

IRT Analyzer can automatically detect hottest and coldest spots on an image. A hot/cold spot is a local
extremum - a point on the image having the highest or the lowest temperature value among all its neighbors
(in some adjacent area).

IRT Analyzer marks detected hot/cold spot using the usual spot objects. Extremum objects have an
exclamation sign in their names and cannot be moved.

To find just the hottest spot, select main menu 'Analysis | Hottest Spot' or the corresponding item in the
context menu of the image.

To find cold spots or to find more than one extremum spot and to use additional search parameters, use
menu 'Analysis | Hot/Cold Spots’.
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Look for

Hot spats Cold spots

Spots

Spots number: 1 =
32

.
-

Minimum distance:

Seek in area:

Image e

Ok Cancel

Hot spots/Cold spots: defines if you want to find hot spots, cold spots or both.
Spots number: the number of spots of each type to find.
Minimum distance

This parameter defines how close extremum spots are allowed to be to each other (measured in pixels).
Normally you need to find several hot objects and not the many neighbor pixels on one hottest object.
'Minimum distance' parameter allows to separate the objects and find extremum spots on each of them.

Seek in area

If you need to find extremum spots within some area, not on whole image, you first need to create an area
object. When such area object is present on the image, you can select this object in 'Seek in area' combo
box. Extremum spots will be searched only within pixels belonging to the selected area.

Limiting extremum spots search area by a temperature range

If the image has a range of interest defined, extremum spots will be searched only among pixels with
temperature values belonging to this range.

3.9 Range of interest

Image range of interest
Range of interest when applied to an image changes its visual appearance: pixels outside the range lose

their colors to black and white. This gives you an additional possibility to visually emphasize some area on
the image.
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Some IRT Analyzer features use image range of interest for their needs. For example, hot/cold spot are
detected only within pixels in this range.

To set range of interest, right click on the image and select 'Range of Interest' in the context menu.

Image
Min: Max:
ls000 3] w0 3=
] :
thin the limit
oK Cancel

Range of interest can have only the bottom limit, only the top limit or both limits enabled:

1. When only the bottom limit (Min) is enabled, active pixels are the pixels with temperatures above the
bottom limit.

2. When only the top limit (Max) is enabled, active pixels are the pixels with temperatures below the top
limit.

3. When both limits are enabled, pixels with temperatures inside the min-to-max range are active.

Range of interest for area objects

Range of interest, if set for an area, defines pixels which belong to that area. For example, you have created
a rectangle. If you assign some temperature range to it, IRT Analyzer will take into account only those pixels
of the rectangle that fall into the defined range — the rest will not belong to the object.
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Min: 60,00°C
Max: 89,97°C

Only the crosshatched pixels at the picture belong to the area object and only they are taken when the
histogram of object area is calculated. It is also true for other operations with areas — min, max, average
calculation, trend analysis, region where the filters are applied and so on.

Range of interest for areas is defined using image temperatures,
which can be different to the object temperatures (in case of
different emissivity, for example). This is done to prevent object
shape changing when you change its emissivity.

Range of interest for area objects have an additional parameter - 'Cut Edges'. Edges are image points at
which temperature changes sharply. When 'Cut Edges' is bigger than 0, IRT Analyzer finds edges inside the
area and removes them from the resulting region. The bigger this parameter is the bigger the tolerance for
the edge detection algorithm (more edges detected). Cut Edges function can be useful, as edges (because
of spatial resolution of the camera detector) often do not show real temperature values and it is better not to
use them in calculations.

Object area (pixel count) calculation

Range of interest defined for an area and for the image affects
object area calculation. Pixels that do not belong to the range of
interest (both image and area) are not counted.

3.10 Real-world image size

The real-world size of objects displayed on infrared images depends on many parameters: camera optics,
object to camera distance, tilt angle and others. IRT Analyzer has tools to define real-world coordinate
system. When you have coordinate system for an image defined, IRT Analyzer will show real length units at
diagrams, which might help to locate the problem zone on a real-world object.
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Using rulers and measures

To define coordinate system for an image you should use rulers. When you create a ruler object you define
the real-world size of an image pixel. Knowing pixel size IRT Analyzer can recalculate real-world sizes of
other analysis objects - lines and areas. There are also special measure objects, their only use is to show
size or angle values.

3.11 Reference temperature

It is possible to define a temperature value which will serve as a reference level. When reference
temperature is set, all analysis objects will show how much their values are bigger or smaller if to compare
with the reference value.

To set reference temperature use main menu 'Temperature | Reference Temperature' or the same item in
the image context menu.
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Only analysis objects on the image will display their temperatures
relatively to the reference level. All other windows in IRT Analyzer
(diagrams, trends) will be still displaying absolute values.

3.12 Image filters

If you have a noisy image, you can apply averaging to reduce the noise and get more accurate
measurements. Averaging is an image filter and there are more image filters available in IRT Analyzer:

1. Median filters.

2. Convolution filters with different kernels: Gaussian, Laplacian, Prewitt, Sobel, Sharpen. Also you can use
your custom kernels.

3. Dilation and erosion.
4. Memory operations to create filter combinations.

Filters can be applied to the entire image or to an analysis object. Click on an analysis object to make it
active or click outside any analysis object to make the entire image active and select 'Temperature | Filters
in the main menu (there is also corresponding item in context menus).

Filters combination:
Add ...
Dilation
Insert...
Modify ...
Remowve
(0] 4 Cancel

Filters will be applied one after the other as you see them in 'Filters combination’ list.
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Median filter

Median filter sets every pixel value to be the median of the pixel values in the neighborhood of that pixel. As
the averaging filter median filter is used to reduce noise. The outcome of median filtering is that pixels with
outlying values are forced to become more like their neighbors. The advantage of median filter is that it does
not make the image blurry (edges are preserved).

Definition: the median m of a set of values is such that half the values in the set are less than m and half are
greater.

For example, suppose pixel's neighbor values are (10, 18, 20, 15, 17, 20, 22, 25, and 100). If we sort the
values we get (10, 15, 17, 18, |20], 20, 22, 25, 100) and the median here is 20.

Pixel's neighborhood is always a square and its size is selectable to be 3x3, 5x5 or 7x7.

Convolution filters

The 2D convolution is a versatile image processing primitive which can be used in a variety of image
processing operations, for example, edge detection, blurring, noise removal, and feature detection. It is also
known as mask convolution or spatial convolution.

For 2D convolution, a rectangular kernel is used. The kernel is a matrix of signed integers. The kernel could
be a single row (a row filter) or a single column (a column filter) or composed of several rows and columns.
The center cell in the kernel is called anchor. For each input pixel, the kernel is placed on the image such
that the anchor coincides with the input pixel. The output pixel value is computed as:

.11ru:lr = Z Z IE-'rl':}: 'YF.IJ—I':I?—.:\.'

Xy , : B : :
where ™" is the input pixel value and " denotes the kernel. The output pixel value is scaled by the
divisor.

IRT Analyzer provides a set of predefined kernels, namely: Prewitt (vertical and horizontal), Sobel (vertical
and horizontal), Laplassian, Gaussian, Mean, Sharpen kernel and kernels to enhance focus and details.
These kernels are organized in groups by their effect on image pixels.

Filter Selection: Options:

[=]- Edge Detection ~
--?Prewitt Vertical Divisar: [Aute v

- Prewitt Horizontal Delete

- Sobel Vertical —— ®@3x3 O x5

- Sobel Horizontal o o 0 o

- Lapladian 3x3

- Laplacian 5x5

[=)- Sharpening

- Sharpen

- Enhance Detail

- Enhance Focus

=)~ Smoothing

- (3aussian 3x3

o oo o o
=]

L T s S Y o Y o
=]

o oo o o

- (3aussian 5x5
- Mean 3x3
- Mean 5x5
[=)- User Defined

Ok

Cancel

User manual Page 73 of 200



IRT Analyzer

In addition, you can define your own kernel by editing the 'Kernel' table. Your custom kernels can be
remembered for future use (press 'Save' button to name your kernel and save it).

Mathematical morphology filters (erosion and dilation)

Morphological image processing pursues the goals of removing image imperfections (such as noise or
texture) by accounting for the form and structure of the image. It is beyond the scope of this manual to
describe how morphological filters work, please refer to the corresponding topic in image processing theory.

When you add dilation or erosion filters you need to specify their structure item, which can be a 3x3 or 5x5
matrix.

om0 O
(@) 5x5
oK
LM MM Cancel

Memory

This is not a real filter. It behaves like the memory function of a usual calculator and allows to make a more
complicated combinations of image filters. For example, filter below will outline edges on an image.

Filters =

Filters combination:

Memory; Load Add ...

Dilation

Memnrﬁ: - Insert...
Modify ...
Remowve

Cancel

Memory filter operations:

() Load

I Plus

() Minus

(J)Swap =
@ Reset Cancel

Load: puts the image into the memory in its current state.

Plus: adds the current image values to the image value already in the memory.
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Minus: subtracts the current image values from the image values already in the memory.
Swap: swaps the current image and the image in the memory.

Reset: resets the memory image to zeros.

3.13 Image subtraction

To subtract a pre-saved image from the main image (this can also be a sequence or live image) select
'Temperature | Image Subtraction’ from the main menu.

mage Subtraction >

Image to subtract:

| D:\RClipart\FFZ-Dateien|\2016.06. 28\71580

Browse

QK Cancel

Mark ‘Image to subtract' check box and press 'Browse' button to select image that will be subtracted
(subtrahend image).

Subtrahend image uses the same temperature correction
parameters (emissivity, ...) as the main image.

When image subtraction is used, all measurements and diagrams will display differences between main
image and subtracted image pixel values.

3.14 Emissivity map

The purpose of this function is to eliminate the effect of different emissivity values at different points on an
object allowing temperatures measurements to be more accurate.

For example, this method may be applied for thermal analysis of circuit boards, that consist of parts with
different emissivity values.
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IRT Analyzer gives you the option to measure emissivity values at each image pixel, and then apply these
measurements to other images to calculate their true temperatures. In order for this method to work, object
position must stay precisely the same on the image emissivity map is calculated from and on the image
emissivity map is applied to.

Theory

The intensity of infrared radiation coming from a point on an object is the sum of the radiation emitted by the
object itself and the ambient radiation reflected by the object:

I =& +(1-&)I

object aimbient

Where,

°bject is the intensity of radiation coming from the object.

ambient is the intensity of radiation coming from the object’s environment.

¢ is the emissivity of the surface of the object.

I is the intensity of detected radiation.

Note: The emissivity is in general a function of both the object temperature and the frequency of the
radiation, but in practice, it is regarded, to a good approximation, as independent of these factors for the
materials and temperatures that are likely to be encountered. We also assume that the contributions from
atmospheric absorption and emission are insignificant.

Equation above shows that in order to calculate the true temperature at a point on an object from the
detected intensity, you need to know the emissivity and the ambient temperature values at that point.

Emissivity map (one image method)

If to assume that the effect of the background is uniform across the whole surface of an object, to calculate
emissivity map it is enough to have a single image with object heated to a known uniform temperature (this
temperature must be different from the ambient temperature). The intensity of emitted radiation should be
larger than the reflected ambient radiation, you should heat your object to a temperature higher than the
ambient temperature.

Emissivity and background map (two image method)

If effect of the background is not uniform and you want to compensate for it, you need to calculate both
emissivity and background maps. For this you need to heat your object to two known uniform temperatures -
first to T1 and then to T2 and calculate emissivity and background maps from the two infrared images.
Temperatures T1 and T2 should be as distanced from each other as possible, this will allow more accurate
results.

Emissivity map created using the two image method is more accurate than the map calculated from a single
image. You can use the two image method also when you do not need background map.

Creating emissivity maps
To create an emissivity / background map:
1. Open one or two infrared images that contain your object heated to a know temperature.

2. In the main menu select 'Temperature/Save Emissivity Map'.
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Emissivity & Background Maps et

Reference 1

Use Image: | PCET1.jpg |
Temperature: | 50 |
Reference 2

Use Image: | PCE T2.jpg |
Temperature: | 18| |
[ ] create Background Map

Cancel

Background map can be only created when you have two images. Emissivity map can be calculated from
one image, but calculations will be more accurate if to use the two image method.

If it is not possible to measure emissivity or ambient temperature at some pixels, IRT Analyzer will show you
how many such pixels are there in percents.

After emissivity / background map is created and saved, it is loaded and applied to the source images for
you to check the accuracy of the calculations.

Applying emissivity maps

To load a previously saved emissivity / background map, select "Temperature/Load Emissivity Map’ in the
main menu. Loaded emissivity / background map will be applied to the active image.

Image(s) of the emissivity / background map will be displayed in the navigation panel in the
'Emissivity/Ambient Maps' dialog.

Ernissivity/Ambient Maps -

Emissivity Map: Prozessor auf Platine.

Max: 0,98
Min: 0,79

Apply

Analyze

Background Map: Prozessor auf Platin

Max: 162,55
Min: -92,35

Apply

Analyze

When maps are applied, to learn values for emissivity and ambient temperature at any pixel of the image,

simply move the mouse cursor to that pixel. The values will be displayed in the status bar at the bottom of
the image.
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I 51.2°C - (150; 157)

Analyzing emissivity maps

E=0,95 A=36,5

An emissivity or background map can be treated as an image and IRT Analyzer can open them as images.
Use the usual 'File/Open' menu or press 'Analyze’ button on the 'Emissivity/Ambient Maps' dialog.

With emissivity / background maps, you can do same operations as with normal infrared images, for
example, you can apply analysis objects and create diagrams.

3.15 Graphs

IRT Analyzer can draw the following graphs:
1. Line profiles
2. Area histograms

Graphs described here use data only from one infrared image. There are also analysis trend graphs, which
use data from a sequence of images. They are discussed later in this manual.

Line profiles

Line analysis objects in IRT Analyzer include segments (arbitrary, horizontal, vertical), polygonal lines and
crossing lines. Line profile visualizes primary analysis information about a line. Line profile is a curve
showing temperature values of every line point.

To show a line profile diagram, create an analysis line object and select main menu item "Analysis |
Analysis Graphs | Profile".

= Profile - Line 1 =N R <=
o Max 40.02°C Min: 16.32°C Ava 23 35°0
Values atthe  —J A 29,15°C 41 24002 = H 1E';° - d;"' “
cursors [TE—e 4002°C = ] '
C 36,29°C 3
' LEN
=1
=
E ]
Button to ~ : o
show and Line 15 3 ;
| T T T T T T 1
hide details 4 Len’ 120,104 px 1 [ 40 G0 B0 100 121
1,116 251,121 .\ ox

Click with the right

Diagram details (can
be hidden)

Diagram cursor:
double click to
create.

mouse button any
where on the

window to display
the context menu.

As you can see from the picture, a diagram window contains the diagram itself and a table with details. The
details part can be hidden. It shows values at the diagram cursors and additional information about the line
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object. To change diagram appearance, use its context menu (click with the right mouse button on the
diagram).

] MNew Window Ctrl+h

Tight Scale

Image Scale

Add Cursor

El Copy
Print ...
Export ...

[<] &

Temperature Colors
Show Details
Grid Style 3

Size 3

Select Object 3

Here is what every menu item does:

o New Window: opens an additional diagram window of the same type (in this case an additional profile
diagram). If you have two line objects, this new window will show a profile for the second line.

¢ Tight Scale: affects the temperature axis. When selected temperature axis limits will be the minimum and
maximum values on the line.

¢ Image Scale: affects the temperature axis. When selected temperature axis limits are set to be the same
as the image temperature range.

e Add Cursor/Remove Cursor: adds a new cursor to the diagram or removes the cursor you have clicked
on.

e Copy: copies the diagram into the clipboard.
¢ Print: prints the diagram.
o Export: saves diagram data to a file in a variety of formats (picture formats, CSV, TXT, AVI video).

o Temperature Colors: when selected, diagram uses “temperature colors” to draw the curve. This means,
color of every profile point depends on its value and is taken from the image palette. When "Temperature
Colors' mode is not active, all pixels have the same color.

¢ Show Details: shows and hides the details part of the window.

o Grid Style: diagram draws lines from axes ticks, which create a grid. In this menu, you can delete these
lines or choose their visual style.

o Size: there is a selection of three sizes — small, normal and large. Choose the one which better fits your
screen resolution and preferences.

o Select Object: allows you to select another line object to be shown in the diagram.

Area histograms

Area histogram is a diagram showing temperature distribution in an area. In other words, for any temperature
range, you can see the percentage of pixels falling into this range.
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To show an area histogram diagram, create an analysis area object and select main menu item 'Analysis |

Analysis Graphs | Histogram'.
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As you can see on the picture, histogram window looks similar to the profile window. Same as for a profile
window, using histogram's context menu you can create diagram cursor, hide, and show the details part, size
the window, select the grid style, copy and export diagram data, change axes scale and select which area

object to use.

Only one cursor is allowed for a histogram. Histogram cursor defines a temperature range, its parameters

are shown in the details part:

e Tlo — cursor's lower limit.

Thi — cursor's upper limit.

o E — emissivity of the object.

S — area of the object.

Box envelope profiles

Dens (density) — the percentage of pixels falling into the cursor range.

To create an envelope profile is a rectangular area is needed. Envelope profile consists of two curves: the
upper curve shows the maximum value for every vertical (horizontal) line of a rectangle, the lower shows the

minimum.

To show a box envelope profile diagram, create a rectangular analysis area object and select main menu
item "Analysis | Analysis Graphs | Box Envelope Profile'.

i

Max: 76,07°C Min: 30,36°C Avg: 51,66°C
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o
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You can add several cursors to it and their values will be shown in the details part.
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By default, the rectangle is scanned from left to right (horizontal scan). You can change this to the vertical
scan and the object will be scanned from top to bottom. To do so, choose 'Vertical Scan' in the context
menu of the diagram window.

3.16 Analysis trends

Graphs described in the previous topic needed only a single infrared image. Trends are different - they take
data from a sequence of images and display how temperature is changing with the time.

Analysis trends are primarily designed to analyze prerecorded sequences of images. But it is also possible to
use analysis trends with live image. In this case frames from the acquisition history buffer are used to build
the graph. Acquisition history buffer length is limited, so analysis trends length is also limited. With live image
we recommend using real-time trends, they are specially designed for real-time and can be much longer in
time.

IRT Analyzer can build the following trends:
1. Point trend

2. Areatrend

3. Mixed trend

4. Profile trend envelope

5

. Box line trend

Point trend

Point trend shows a spot temperature value change over time. Curves of up to 6 spots can be displayed on
one trend diagram.

To show point trend, create spot objects and select main menu item 'Analysis | Analysis Graphs | Point
Trend'.

Temperature values forthe

/ active frame.
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67004°C | 7., M3C693.22°C Min:5564°C Avg 425,56°C
B 56021°C | _, |
c 38332°C | 3 N
: D 464,82°C | 3 ] /_\
= Time 234 | 54007 '—f—\
® 2004
o ]
2g
I R N I R D D 1
‘ 0 5 10,45 20 25 30 35 40 48
Paints ABCD Time!Diﬁerence (seconds)

The cursar carrespands to / \

the active frame.

Frame index ar Time
difference, dependingan the
sequence sorting order.
Double click to switch.
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In order to avoid dependency on the pixel noise, consider
applying averaging to the points.

To add and to remove points from the trend select 'Select Points' in the context menu of the point trend
window.

Area trend

An area trend can be built by an area or a line object. It shows the minimum, maximum and average
temperature in this area for every frame in the sequence. Only one area or line object can be used to build
this trend.

To show area trend, create area or line objects and select main menu item "Analysis | Analysis Graphs |
Area Trend'.

i = ==
1-Max  5667°C - Max: 56,94°C Min: 31,88°C Avg: 53,39°C
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Mixed trend
Mixed trend can show point trend curves and area trend curves on the same diagram.

To show mixed trend, create needed analysis objects and select main menu item 'Analysis | Analysis
Graphs | Mixed Trend'.

Mark objects and properties you want to see in the trend in 'Trend Objects' dialog.

Points A
Foint A
Foint B
Areas and Lines
Line 1
Max
[ avg
1 Min
Area 1 oK
Max
[ avg v Cancel
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 Mixed Trend - AB11 o[- | [
. Max 56,94°C Min: 53,95°C Avg 55,61°C
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Profile trend envelope

A profile trend envelope shows aggregated minimum, maximum and average line profile of all frames in a
sequence. In other words: for every point of a line IRT Analyzer calculates minimum, maximum, and average

values among all frames in a sequence. So, it is not really a trend as it does not have time axis.

To show profile trend envelope, create needed analysis objects and select main menu item 'Analysis |

Analysis Graphs | Profile Trend Envelope'.

-

7 = | & |[&]
= Max: 40,69°C Min: 6,36°C Avg: 8,03°C
Max 8,63°C 42 -
4 Avg 721°C | ] A I-‘-al
Min 6,99°C 3 1 M| A |
g53°C | g7 CN T
o I Wl oV .
£204 | -4 s o
- 5_: — e
- r--~1 -+~ -1+~ ~ 1+ " 1T+ 1 "
1 Line 1 1 20 40 G0 a0 100 125
Len: 143,388 px X

1

e The red curve shows the aggregated maximum profile.

The blue curve shows the aggregated minimum profile.

The green curve shows the aggregated average profile.

The orange curve shows the profile of the active frame.

Box line trend

Box line trend is a box envelope profile generalization for the case of many images. A box line trend shows
minimum, maximum, and average temperature value for each vertical (horizontal) line of a rectangle, taken

from all frames in a sequence.

Box-line trend needs a rectangular area object. To show box line trend, create a rectangle area object and

select main menu item 'Analysis | Analysis Graphs | Box Line Trend'.
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You can also show box envelope profile values of the active frame. In the context menu choose 'Frame
Max’, 'Frame Min’ or 'Frame Average'.

3.17 Real-time trends

Like analysis trends real-time trends display how temperature of some object is changing with the time. Real-
time trends are created by live image from a camera: every frame in the live video stream adds data to the
real-time trend.

Real-time trends can be built by the following objects and their values:
¢ Points: value.
¢ Lines: minimum, maximum, and average temperature values, deviation.

¢ Areas: minimum, maximum, and average temperature values, deviation, standard deviation, object area,
object relative area.

¢ Image metadata.

Trend ABA1 v X

120 \MWW

7, admeladwa]
=
L=
|

oo
L)
|

55808 57 58 59 0D 01 02 03 04 05 06 07 08 09 10808
Last 15 seconds

s Point A Value PointB: Yalue oo Areg 1 Maximum

You can create several real-time trend windows. To create a trend: start image acquisition, create analysis

I?'{- Trend

objects you want to see in the trend and click 'Analysis | Real-time Trend' in the main menu (or
button in the toolbar).

You will see a dialog with a list of measurements available for building a trend:
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Points History buffer:
Paint A (°C) 12 hours v
Point B (=C)

Areas Agaregate
Area 1 measurements:

[ Mimimum {=C) 0,051 2ls

Maximum {°C)
[] average {(°C)
[] Deviation {=C)
[] std. Deviation {°C)
[] area (px)
[]rel. area {3t
Metadata
[] Metadata 1 QK

Cancel

'History buffer': defines period trend data is kept for. Older records are deleted.

'Aggregate measurements': defines time interval for one trend record (trend data resolution). If there are
more than one image frame coming during this time interval, measurements are aggregated into one record
and then this record is added to the trend.

Trend data is kept in the memory, its length cannot be infinite. There are three parameters that define the
size of memory buffer needed for a trend:

1. Number of measurements
2. Data frequency
3. History period

When you mark measurements in the list, you define the number of measurements; 'Aggregate
measurements' time defines data frequency; history time is defined by 'History buffer'. Memory buffer
reserved for each trend cannot exceed 64 MB. When you increase one parameter, IRT Analyzer may
decrease other parameters to keep trend memory buffer in the allowed limit.

Let's assume that the camera is running at 60 Hz. This produces 60 trend records every second. Time
interval for one record is 1 second / 60 = 0.0167 seconds. If you set aggregate interval to 0.016 seconds or
to a smaller value, all records will be written to the trend. If to a bigger value, some records will be
aggregated together into a single record and then this single record will be written to the trend.

If you need keep old records for, let's say, 1 week, you will not have enough memory if aggregate interval is
0.016 seconds. You need to sacrifice trend resolution and set aggregation interval to a bigger value (IRT
Analyzer does it automatically for you).

Methods used to aggregate measurements:

Point values: maximum.

Line/area maximum values: maximum.

Line/area minimum values: minimum.

Line/area average values: mean.

For all other measurements maximum is used.
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Set 'Aggregate measurements' to 0.001 s to write all records to
the trend without aggregation.

Trend display mode

When acquisition is running, trend graph is scrolled automatically to always show the most recent
measurements. You can change the displayed period length in the context menu of the trend window:

Recording ...

Select Measurements ..,

Last 12 hours
Last 6 hours
Last 3 hours
Last hour

Last 20 minutes

Last 15 minutes

| Last 5 minutes

Last minute

Last 30 seconds

Last 15 seconds

Close

When acquisition is stopped or put on hold, trend automatically switches to the free navigation mode:
¢ Using the mouse, you can drag trend graph left or right to see older/newer records.
¢ You can change trend scale (zoom in/out) using the mouse wheel.

¢ By clicking on trend graph, you can set trend cursor to show corresponding infrared image (image will be
shown only if it is present in the acquisition history buffer).

Recording trend to a file

To start trend recording to a file select 'Recording’ in the context menu of trend window.
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Storage location

| D:¥Thermo Clips |

| trend_# |

Change ...

Trend data

Aggregate measurements (recording):

0,001 = 5

Start Cancel

You need to specify trend file location. It works the same as setting location for recording images.

Then you need to specify 'Aggregate measurements' interval, which can be different to the interval selected
for the trend in the memory and will affect the size of recorded file.

Click "Start’ to start recording to a file. Only new records will be recorded. Trend data recorded to the
memory before Start is pressed will not be saved to the file.

To stop trend recording, select 'Stop Recording' in the trend context menu.

Trend is saved in a proprietary format. After trend is recorded, you
can load it back to IRT Analyzer and convert it to CSV or Text
format using 'Export' command in the context menu.

Export command is available when acquisition is not running or
put on hold. Unlike trend recording, export saves only the trend
data currently in the memory.

Loading trend from disk
Recorded trend can be opened in IRT Analyzer with the usual 'File | Open’ command.

Trend is opened in the free navigation mode, so you can use the mouse to move and zoom the trend. To
return to the whole trend period, select the corresponding item in the context menu:

Select Measurements ..,

Whaole Pericd

Export ...

Close
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4 Working with stored images and
sequences

4.1 Opening images and sequences

IRT Analyzer supports several image formats. Supported image formats are listed in the program license,
therefore some of them may be not licensed and are disabled.

There are video and single image files. Video files are called sequences in IRT Analyzer. You will want to
analyze these two types of data differently - for single images you will need individual set of analysis objects
for every image, for sequences you will utilize trend analysis with one single set of analysis objects for the
whole sequence. Depending on the file type IRT Analyzer will automatically select the appropriate analysis
method (individual or sequence). When you open multiple single image files IRT Analyzer cannot decide how
to treat them - as a sequence or as many independent images. In this case you will be asked to make the
decision:

Analysis method

Please select analysis method that wil be used for the opened
images:

() Individual image analysis

Every image is a new object and should contain different
analysis tools.

(®) Sequence analysis

Images represent one object and need same analysis tools,

Individual images

These are the one-shot pictures, when you are not interested in the time process, but only in the current
state of the object. You can open several such pictures simultaneously and analyze them one by one. Every
picture will have its own individual settings - analysis objects and set of diagrams. When you switch from one
image to another, set of analysis tools also changes. When you close such images, analysis tools are
remembered individually for every image.

Active analysis method is shown in the bottom-right part of the main window. It is not possible to change it
after images where opened. You need to open them again.

4 b

I Individual Frames I Analysis Mode
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Use main menu 'File | Open’ (or button in the toolbar) to show the standard file open dialog and select the
images. Examples of individual images can be found in 'Documents | Infrared Samples | PPM'. They have
".gtsi" extension and can store analysis objects inside image file.

Sequences

Sequence files normally contain many images - IR video. Sequence will have only one set of analysis tools
associated with it. When you switch from one frame to another, analysis objects and windows are not
replaced.

Active analysis method is shown in the bottom-right part of the main window:

q P
I Sequence I Analysis Mode

Use main menu 'File | Open' to show the standard file open dialog and select a sequence file. You can open
only one sequence file (you can add another sequence file afterward in Sequence Editor). Examples of
sequences can be found in 'Documents | Infrared Samples'.

Often camera or 3rd-party image recorder saves sequence of images in many files - one frame per file. Such
sequences can also be opened in IRT Analyzer with sequence analysis method. To do so in file open dialog
select all the files that comprise one sequence and open them. IRT Analyzer will ask if you want to analyze
these frames as individual frames or as a sequence, select 'Sequence analysis'.

Infrared images in preview mode

In IRT Analyzer you cannot open two IR images in analysis mode and display them side-by-side. For this you
will need to run two IRT Analyzer instances. Yet it is possible to show one image in analysis mode and
others in the preview mode.

To open an additional IR image in the preview mode, use the same main menu 'File | Open' (or button in the
toolbar). Place mark in the 'Open in Preview' check box.

| B9
Lookin: | | | PPM v @ #F @~
ﬂ? MName Date modified Type
_ [] 95120001 gtsi 01.10.12 16:15 Infrared Ir
Quick access %) 95130003, gtsi 01.10.13 16:15 Infrared Ir
7] [&] 95120006.gtsi 01.10.13 16:15 Infrared Ir
@ 95180007.gtsi 01.10.13 115 Infrared Ir
Desktop [&] 95120003 gtsi 01.10.12 16:15 Infrared Ir
[&] 95190005.gtsi 01.10.13 16:15 Infrared Ir
i [&] 95190009.gtsi 01.10.13 16:15 Infrared Ir
Libraries [ 951 S0010.gtsi 01.10.13 1&15 Infrared Ir
[&) 95130012.gtsi 01.10.13 16:15 Infrared Ir
L-J [] 95120013 gtsi 01.10.12 16:15 Infrared Ir
This PC EIQS'IQDDM.gtsi 01.10.13 1&15 Infrared Ir sual Image
Lﬁ:l £ >
Metwork
File name: | 95180007 gtsi v| Open
Files of type: Supported Files w Cancel

New image will be shown in a separate Preview window:
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s Ba —~
[ 95190003.gtsi - [Image] | = [ @ | & | | 6 Preview - 95180007.gtsi =n(EC]
100% v [l X+ Z-11-¢- 2~ 3@

E=0,87A=252 15.05.2001 12: Sz

It will use the same temperature scale as the main image, so you can compare image temperatures by the
color.

You can open more than one image in the preview mode. They can be all stacked in one window (and you
switch between images with the arrow buttons), or you can show them in separate preview windows. To
show active preview image in a separate window, right click on it to show context menu and select 'Show in
New Window'.

&%  Activate

| Show in New Window Ctrl+N
Cpen ...

3 Delete

ER Copy

& Export..

B Next
Real Size

In individual image analysis mode you can replace main IR image with the image from the preview window.
For this right click on the preview image and select 'Activate' from the context menu. Double clicking on the
preview image does the same thing. When you have an image sequence open, or live image is running, this
function is not available.

Visual images

Often visual light images are stored together with infrared images. In this case they will be automatically
loaded to the preview window when you open the infrared image. If visual image is stored separately, you
can link it to the infrared image by manually opening it. Use the same main menu 'File | Open' or the button
in the toolbar.

Opening images with IRT Explorer

We developed a special explorer for infrared images. This explorer is similar to Windows Explorer but has
many additional functions for convenient work with infrared images. You can use IRT Explorer to load
images and sequences to IRT Analyzer. It is more convenient because you can always see thumbnails and
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additional properties of IR images. Also you can use IRT Explorer to link visual image to their IR counterparts
(if they are not already linked).

| & cravessRTE -

File Edit View Layouts Tools Help

e 54 l C\Users\Andrei\Documents\Infrared Samples (Analyzer)\PPM
| Folders 2 95180001.gtsi Scale 2
Desktop A A 102,8
%3 Dropbox oC
(#-#@ OneDrive
|| @-& Andrei Yurkevich 95
=58 This PC
| +- [l Desktop 90
=[5 Documents
(-2 Axialis Librarian 85
[} Calibre Library
| Custom Office Templates 80
GRAYESS crash-dump 75
Imager Data 2 e 5" | \
& Infrared Samples 95180001.gtsi 95180003.gtsi 70
| =] Infrared Samples (Analyzer)
| ] PPM 65
H Sequences 60
3] LEGO Creations
o] Mephisto Samples 55
3] My HelpAndManual Projects Image Info 50
@-Lj NuSphere PhpED Filename 95180001 45
E3] Reflector
| b System 40
# Jwee Kepe Image size 320x236 ;ﬂlr-rl:i:'.q
i Translator Tool < 35
I & VakataVs Date /camera 15.05.2001 5
i Visual Studio 2013 Time /camera 12:34:44
| ) ‘ Downloads Serial number SN 23,3
- ) Music Temp. range ... 95190003.gtsi Palette ...
| )./ Pictures Calibration r... -20,0 Ringe |
- Videos Correction ... Basic
|- Local Disk (C:) Refl.temp.  35,0°C
#-u LOcal Disk (D:) Emissivity 0,80 v Auto
| e Sources (F) File Details - - Custom ...
i ocat Dk ) Name 95180001 .gts 7
] System Reserved (T:) | [— S U . “_ g _‘. — v Same Palette
< i > Notations », File Info v || [0 Same Range

| Rea dy

Select images or sequences you want to open and click 'Analyze’ button in the toolbar.

4.2 Saving your work

IRT Analyzer is designed in a way that it saves analysis data (analysis objects, diagrams) to images
automatically - you do not need to select place to store changed files. Original image pixels and data are not
modified - collection of objects and information about diagrams is stored nearby. Exact storage place
depends on the source image format:

1. Raw single images (as they are created by the camera): analysis data is stored next to the image file in
a file with ".clt" extension.

2. Analyzed image format (".gtsi" extension): analysis data is stored inside ".gtsi" file.

3. Sequences (one file many frames): sequence analysis data is stored next to the sequence file in a file
with ".cltsq" extension.

4. Sequences stored as many single images: sequence analysis is stored in a ".cltsq" file next to the first
frame file.

When you close main image window, you will be asked whether you want to save analysis changes.

Save image analysis changes made to 95180006, gtsi?

es Yes to All Mo Ma to All Cancel
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You can also save analysis changes any time using the main menu 'File | Save Changes' or the

corresponding button H in the toolbar.

Saving to a new image file
It is possible to save current image with or without analysis to a new image file.

Click 'File | Save Image As' in the main menu:

i
Savein: | FPM V| (€] 5 il sl g
Z} MNarme - Date modified Type
] @ 95180001.gtsi 01.10.13 1&13 Infrared Ir
Quick access [ 9510003 gtsi 01.10.12 16:15 Infrared Ir
E:I 95180006.gtsi 01.10.13 1&15 Infrared Ir
. B 95180007.gtsi 01.10.13 1&15 Infrared Ir
Desktop @ 95190003.gtsi 01.10.13 1&13 Infrared Ir
B 951%0005.gtsi 01.10.13 1&15 Infrared Ir
E:I 95190009.gtsi 01.10.13 1&15 Infrared Ir
Libraries [ 951 20010.gtsi 01.10.13 1&15 Infrared Ir
_ B 95130012.gtsi 01.10.13 18215 Infrared Ir
I‘.@ @ 951%0013.gtsi 01.10.13 1&13 Infrared Ir
This PC |E|95190014.gt5i 01.10.13 16:15 Infrared Ir
$ ;
MNetwork
File name: | 95180006 gtsi v| Save
Save as type: I Analyzed images (" gtsi) w ] Cancel

In 'Save as type' combo box you can select image format. There are two options - "Analyzed images
(*.gtsi)" and raw images (format used by the camera):

1. Analyzed images are stored with analysis objects, diagrams, and a visible image - altogether in one file.

2. Raw image is only the IR image, image pixels are recalculated using the current analysis set and
correction parameters.

4.3 Editing sequences

It is possible to edit recorded video. Here are the available operations:

1. Sort images in a sequence.

2. Cut frames at any place in the sequence.

3. Join two or more sequences together.

4. Save modified sequence into a new file.

Sorting, cutting and joining operations are done in the 'Sequence Editor' dialog. Select 'Sequence | Edit

Sequence' in the main menu or press corresponding button in the toolbar @
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Sequence Editor X
Frame Time ~ Add ...
Fish Stids_01 3:25:31.160
Fizh Sticks_02 3:25:31.290
Fish Sticks_03 3:25:31.430
Fish Sticks_04 3:25:31.560
Fish Sticks_05 :25:31.690
Fish Sticks_06 :25:31.830
Fish Sticks_07 :25:31.960 [ 1select al
Fish Sticks_08 32,090
Fish Sticks_09 03:25:32. 230 SEVE ...
Fish Sticks_10 03:25:32. 360
Fich Sticks 11 na25:3.40n Y Delete
() Sort by Frame (®) Sort by Time
Flayback:
I T |
7Hz Length: 35

Sorting frames
There are two sorting options:

1. 'Sort by Frame': frames will be sorted by file name (in case of many single-image files are open) or by
frame index (in case a sequence file is open).

2. 'Sort by Time': frames will be sorted by timestamps recorded by the camera in every infrared image.

Cutting unneeded frames

In the list of frames, select frames you want to cut and press 'Delete’ button.

To select multiple frames, hold Control or Shift keys when you
click on frames with the mouse.

Joining two sequences together, adding frames

In 'Sequence Editor' dialog press "Add’ button and select another sequence or separate images that should
be added to the existing sequence.

Selected frames will be added to the sequence at places determined by the sorting order: by names or by
timestamps. There is no way to insert new frames at a defined position, frame positions always determined
by sorting order.

Saving part of a sequence to a new file (or files)

To save part of sequence to a new file, in the list of frames select frames you want to save and press 'Save
button. If you want to save all frames, mark 'Select All' check box.

You will be presented with 'Save Sequence' dialog where you need to specify how you want to save the
selected frames.
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Storage location

| D:¥Thermo Clips |

| record_# |

[ ]store frames separately Change ...

0K Cancel

Press 'Change’ button to specify location where you want to save the new sequence. Mark 'Store frames
separately' if you want to save each frame in a separate file.

It is also possible to use tags in file names, for example, to include time in every frame name. Press EI
button to select advanced options for file naming. See Image recorder storage location description for
details.

4.4 Frames aggregation, frame rate reduction

You may want to reduce frame rate of an already recorded sequence or improve data quality by combining
sequential blocks of frames into one frame. For such operations you need to use 'Aggregate Sequence'
function of IRT Analyzer.

Select 'Sequence | Aggregate' in the main menu.

Method:

Median
Maximum
Mirirrirm

.ﬁ.veraie

Frames to aggregate:

3 = Cal

Result Length: 36

Aggregate Cancel

There are several methods to compress the sequence. Each method takes specified number of frames (a
block of frames) and, with the help of some algorithm, makes a single frame.

Let us assume that the ‘Frames to Aggregate' parameter is equal to N.

¢ Thin out: throws away N-1 frame, leaving only the first one in every block. This allows to reduce frame
rate by throwing away unneeded frames. If N = 1, frame rate will be reduced by half, for N =2 : 3 times, N
=3 : 4 times and so on.

o Average: each pixel of the resulting image is the average of corresponding pixels of all images in the
block. This method enhances the sensitivity (temperature measurement accuracy) for static scenes.
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¢ Minimum, Maximum: each pixel of the resulting image is the minimum (maximum) of corresponding
pixels in the block.

¢ Median: median filter applied to pixels in the block. Suppresses pixel noise.

4.5 Exporting image data, clipboard operations

IRT Analyzer has several features to make the data exchange between applications simpler:
e Copying infrared images and diagrams into the Clipboard.
e Saving infrared images and diagrams to files in commonly used picture formats.

e Exporting infrared image data and graph data to text and binary files.

Printing.

There is a special feature for quick copying of multiple pictures into Microsoft Office documents.

How to copy an infrared image

To copy an infrared image into the Clipboard in a picture format, click on the image with the right mouse
button and in the appeared context menu click 'Copy".

A dialog will show up where you should select a picture format, part and size of image to copy and whether
to include the temperature scale or not.

Flacement

Ok
(®) Original size whole image
() Standard size whole image Cancel
() Enlarged standard size

i) Az laid out on the screen

Indude temperature scale

Faormat
(®) Bitmap
() Metafile picture

[ ]only show this dialog when the Shift key iz down

Original size whole image: image will be copied using its original, not scaled size.

Standard size whole image: the standard image size is 320x240 pixels. If original image resolution is close
to this size (e.g., 256x256), original size will be used. If not close, then image will be scaled to be close to the
standard size.

Enlarged standard size: 640x480 or close to it.

As laid out on the screen: infrared image will be copied with the scale and position as you see it in the
window. If image is smaller than the window - borders will be added, if bigger - exactly the visible part of the
image will be copied.

Bitmap / Metafile picture: metafile is a vector picture format; it is better for printing as then text will be of
higher quality. Bitmap format is better for display on screen.
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By selecting 'Only show this dialog when the Shift key is
down’', you tell IRT Analyzer not to show the dialog every time,
but to remember the last used selection.

If you want to display 'Select copy format' dialog again, you need
to hold the Shift key when copy function is selected in the menu.

Copying a rectangular part of an image

You can copy a part of an infrared image into the Clipboard using the 'Clip Rect' tool — activated by 'Edit |
Clip Rect' in the menu.

0% v [r|X- LT P K
Selection Tool

A Connection Tool
Q Zoom Tool
(] ClipRect |

3 Delete Selection
Delete All Objects

Outline the needed area, then in the context menu of the object click 'Copy".

Cut Ctrl+X
Copy Ctrl+C

Delete Del
Hide

How to export an infrared image

To export an infrared image to the disk in a variety of formats, click 'Export’ in the context menu of the
image. The standard dialog for file saving will appear. To select the export format, use the 'Save as type'
combo box.
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= S o Local Disk ... » Thermo Chps w =a T B
f.'rl.].-. nize = Mew folder - ﬂ
& Downleads  * Mame Date medified
b Music
= Pictures
B videos

‘e Local Disk (C:)
- Local Disgk (Dx)

- Data (E:)
g cources (F:)
Libraries w £ 3
File narme: | image.csy iy
Save as type: | Bocel Files (*.cov) e

Select the export

Sav = |
format here e e

» Hide Folders

You have a selection of the following formats:

e PNG picture

JPEG picture

Windows Enhanced Metafile (vector graphics) picture

ASCII text: table of image pixel temperature values

CSYV text: table of image pixel temperature values separated by commas
e MATLAB: matrix files in MATLAB format

e Binary: image pixel values in the simple binary format:

Simple binary image format

Little endian

4 bytes, integer: image width

4 bytes, integer: image height

Width x Height x 4 bytes, float: image pixel temperature values

How to copy and export diagrams and data windows
The operation is similar for all diagram windows and for 'Image Info' window and for 'Statistics' window.

e To copy a diagram into the Clipboard, click with the right mouse button on a diagram window and select
'Copy' in the context menu.

e To export graph data or picture to a file, click 'Export’ in the context menu of the diagram. The standard
dialog for file saving will be displayed. In the 'Save as type' combo box select the format for the export.

How to export all images in a sequence

You can export all images in a sequence to PNG, JPEG, ASCII text, CSV, MATLAB or binary files in a single
step. Click on the corresponding item in 'Sequence | Export’ main menu. A dialog for folder selection will be
displayed. Select a folder (this folder should already exist) and press OK. All images will be saved under the

original file names with extensions corresponding to the selected format, one file for each image frame.
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How to make movie clips (AVI)

You can create a movie clip from a sequence of images or even a movie showing how a profile, or a
histogram is changing.

To create a movie clip from an image sequence:

e Open a sequence of images.

Click 'AVI Video' in 'Sequence | Export’ main menu.

The standard file dialog for saving will be displayed. In the additional field 'Speed (fps)’, enter the playing
speed for your movie in frames per second; type in a file name and click ‘Save"'.

Then you will see 'Select copy format' dialog where you can select a size of video image and set option to
include the temperature scale.

To create a movie clip from a profile or a histogram:
e Open a sequence of images, create a diagram you want to export.

¢ Click 'Export' in the context menu of the diagram. The standard file save dialog will be shown. Select 'Avi
Files (*.avi)' in the 'Save as type' combo box, type in a file name, and click 'Save'.

e Enter speed for your movie in frames per second (fps).

AVI video file will be saved using MPEG4 compression method.

Copy with details

You can copy the picture containing an infrared image, a points table, an image information table, a profile,
and a histogram into the Clipboard. Choose main menu 'Edit | Copy with Details'. Image information
window is only copied when visible.

53.4 Systemn Sample Thermo
Filename 95190005.gtsi
Serial number | SNO10230
45 Image size 320236
40 Date 15.05.2001
39.79°C Time 123444
Z N 3% | Calib.range | -20- 200°C
B 0 Emissivity 0,87
Amb. temp 2T10°C
, 23 Frame Tag
W 46, 25°
Min: 18,64°C 20 Point | T°C Emis. | Ta®C
A 2890°C | 0,87 27,10
& B 39,79°C | 0,87 2710
10,3 C 35,57°C | 087 27,10

Max: 46,25°C Min: 18,64°C Avg 27,52°C

o
oo

L]
Lo ]

), alneladla)
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Printing

e You can print out an infrared image with analysis (points, image information, a profile and a histogram,
same picture as produced by copy with details). Choose 'File | Print’ in the main menu to display print
preview and print the pictures.

¢ |tis also possible to print each diagram separately: select 'Print’ in the context menu of a diagram you
want to print.

Copy into Microsoft Office

If you are using one of Microsoft Office applications, you have an option of copying multiple pictures into the
Clipboard at once.

Open 'MSO Picture Export' tab in the Tools Panel. Export dialog will pop up containing a list of all available
exports.

M5O Picture Export -

["]area Trend - Area 1
[ Jimage Info
[]Infrared Image 1
[]Profile - Line 1

[ ]5tatistics - Areas

[ ]5tatistics - Lines

Copy

Check the items you need to copy and click "Copy’. After that, you can paste all the selected pictures to a
Microsoft Office document.
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5 Automation and process control

5.1 Automation mode

Automation mode is used when IRT Analyzer controls a process fully automatically, without human
intervention. There are the following automation capabilities:

1. Temperature measurements based on IR images and objects of different configurations (spots, lines,
areas).

2. Trigger based image recorder: various triggers are available, by measured temperature and received
from outside through digital inputs.

Trigger based trend recorder.

Alarms and signals: on-screen and external.

Digital outputs: driving of external digital signal by a calculated condition.

Analog outputs: conversion of measured temperature (or other parameters) into analog signal.

Actions: actions executed when a temperature condition or an external condition is met.

© N o o ~ w

Camera shutter control: to be sure that camera shutter is not closed when important measurement is
running.

9. IR image conditional composition: several IR image panels with conditions that define when and which
panel is updated with the data coming from the camera.

Automation mode configuration

Configuration of the automation mode is stored in the active
acquisition project.

o Before starting the automation mode or creating a new automation mode configuration please select
corresponding acquisition project (or create a new one).

¢ You need to have image acquisition configured and started.

¢ If you are using digital inputs or outputs, make sure that your digital acquisition device (DAQ device) is
configured and connected.

Use main menu 'Automation | Automation Mode' to open Automation mode configuration dialog. There is

also a button in the toolbar: fj ST TS
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Conditions
Alarms and Signals Edit Delete Set Filter Up Down
Measurement Outputs Mame Description Filter

] Pre: Upper Limit [Area 1].Max or [Area 2].Max or [Area 3].Max

Actions

Post: Lower Limit [Area 4].Max or [Area 5].Max or [Area 6] .Max
Image Recorder

In Range Pre: Upper Limit and Post: Lower Limit
Trend Recorder

Delta A1 QK [Area 1].Ava-[Area 4].Avg < 100,00%C
Shutter Control

Delta A2 QK [Area Z].Avag-[Area 5].Avg < 100,00%C
General

Delta A3 QK [Area 3] .Max-[Area 4].Max < 100,005C

Part in View M3,/DI_15: Signal is 1

Part Check Part in View and In Range

JMUC Timer Immediate + 60,000 [0.010,50.000] s

Run MUC MUC Timer and [Mot Partin View]

Add condition:
Measurement DAQ Tirmer Combination
Start Close

Running automation mode

Press 'Start’ button in the automation mode configuration dialog to run automation mode and begin data

processing.

When automation mode is running, 'Automation' panel is shown on the screen. Actual status of all

automation parameters and actions are displayed in this panel.
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Automation

Status

DAQ OK

Processing frame rate: 59 Hz

Q System Q Process

Alarms and Signals

Alarms updating
In Range

Delta Al
Delta A2
Delta A3

Frame Tag

No frame tag

Automation status

General status

Can be either Running or Stopped.
DAQ status

DAQ status is not shown if DAQ is not used or not configured in the automation mode settings. Otherwise,
the status can be one of the following:

o DAQ OK: DAQ is running correctly. If client connections are needed (Ethernet/IP) they are present.

e DAQ not ready: used only with Ethernet/IP. No clients (PLCs) that consume data are connected and IRT
Analyzer is waiting for them.

o DAQ recovering: a recoverable fault is reported by a DAQ device or interface, and IRT Analyzer is trying to
restore the normal operation. Error description is added to the Messages window.

¢ DAQ failed: a DAQ device or interface encountered an unrecoverable error. Error description is added to
the Messages window.

Processing frame rate
Real-time measured frame rate at which IR images are checked for conditions.

System alarms indicator

o System

System alarm is an indicator of the current state of the monitoring system; IRT Analyzer creates it
automatically. Green color means that all system parts (cameras, DAQ devices) are running correctly, no
problems detected.

Process alarms indicator
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o Process

Process alarm is an alarm configured for the currently monitored process. These alarms are configured in
the automation mode setup dialog. Red color of this indicator means that at least one alarm is active.

Delay between data processing and display

IR images are evaluated for alarm conditions in the high priority
processing thread. Because of that and because of buffering, in
the worst cases, up to 1-2 seconds may pass between IR image
alarm evaluation and IR image display.

¢ Data that you see on screen is a little delayed. But not the
'Status' window - System and Process indicators always display
statuses of the processing thread with no delay.

¢ 'Alarms and Signals', 'Conditions' and 'Analog outputs' windows
show information for the currently displayed image. When you
put IR video acquisition on HOLD, these windows stop updating
and display information corresponding to the image on hold.

5.2 DAQ configuration

IRT Analyzer supports the following I/O hardware:
o WAGO 750-362 fileldbus coupler (Modbus TCP protocol).

¢ National Instruments DAQ (not all devices).

Also, IRT Analyzer can run a server with industrial protocols stacks:

e Modbus TCP

To open DAQ configuration, select ‘Automation | DAQ Configuration’ in the main menu.
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DAQ Cenfiguration - /project1/ .

WAGOD I/O Device

Enable —
Connected to WAGO 750-352
(192.168. 1. 32:502).

Mational Instruments DAQ

EtherMet/IP

Enable
Connected to 192, 168. 1. 33 - Ethernet.,

o)
g
i

Configure

Modbus TCP

Mark 'Enable’ check box to enable an I/O device or protocol stack. Use 'Connect’ button to establish a
connection to a device or to run protocol server. 'Configure' button is needed to adjust device/interface
specific parameters.

5.2.1 WAGO 750-362 fieldbus coupler

The older version of the fieldbus coupler WAGO 750-352 is also supported.
The following WAGO 750 extension modules are recommended as they were fully tested:
750-1504, 750-1406, 750-513, 750-563

Proper work of other modules is not guaranteed. With big probability, IRT Analyzer will reject to work with
modules which have mixed input-output types (digital and analog, input and output on the same module).

If a not supported module is used, IRT Analyzer may not be able
to address inputs and outputs correctly even in the supported
modules. Because of that program will not allow to connect to the
device. A corresponding error message will be displayed.

Before you can use WAGO 750-362 you need to configure connection parameters of the device. Enable
"WAGO I/O Device" in the 'DAQ Configuration' dialog and press the 'Connect' button.
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(®) Any WAGD device
() Device with MAC address:

00:30:DE

IP address: | 192.168.1.32 |

Port: 502

Enable BootP

Connect Cancel

MAC address

If you have several fieldbus couplers in your network, you need to select to which of the available couplers to
connect. The identification is done using the MAC address. There is a sticker with unique MAC address on
every WAGO fieldbus coupler.

If you have just one fieldbus coupler, select Any WAGO device option.
IP address

WAGO fieldbus coupler supports several methods of IP address assignment. You can read about them in
the WAGO fieldbus coupler documentation. In this manual you will find description of methods that we
recommend to use. Please see it below.

Port

If not changed in fieldbus coupler configuration, port used to exchange data with the fieldbus coupler is 502
(default for Modbus protocol).

Enable BootP

Mark the check box to enable BootP protocol on the PC side.
Using BootP protocol to connect to a WAGO device
May not work if device's factory default configuration is changed.

We recommend using BootP protocol for IP address assignment. This is also the default method - WAGO
fieldbus coupler has BootP enabled in the factory default configuration.

Before you try to connect to your WAGO device, please make sure that all switches on the red DIP switch on
the fieldbus coupler case are set to 0. On the picture below, all switches (white) are moved to the right, OFF
side.
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[—
ETHERNET

25% DHCP

2501 %
You need to select proper IP address that will be assigned to the WAGO fieldbus coupler:

IP address of the WAGO device must belong to the same subnet with PC's network adapter to which the
coupler is connected to. For example, if PC's network adapter has IP address 192.168.1.X, for the fieldbus
coupler you should select IP address which also starts with 192.168.1. Make sure that no other PC or
network device uses the same IP address.

To know which IP address your PC adapter has you need to find the adapter in Windows settings and check
its properties.

Please also consider the following:
o If WAGO device already has an IP address assigned, it cannot be changed with BootP.

e BootP server is running only during the connection process. It is stopped as soon as appropriate WAGO
device is found and connected.

¢ |P address negotiation with BootP protocol may take some time, but not longer than two minutes.

¢ If IP address assignment takes too long, you may try to restart (power-on reset) the WAGO device, then it
will send a BootP request immediately after booting.

o If BootP is used as the IP address assignment method, you should leave 'Enable BootP' option on as the
BootP-assigned IP address is not remembered when WAGO device is rebooted.

Using DIP switch to set IP address
Again, we assume here that factory default configuration of WAGO fieldbus coupler is not changed.

Default WAGO IP address starts with 192.168.1 and you can use the red DIP switch located on WAGO
device case to set the |IP address last number. There are 8 switches which allows to select a number from 0
to 255 in the binary form:

¢ 0: WAGO WBM (web based) configuration is used, which has BootP method enabled (factory default).
This is the BootP option described above.

e 1-254: WAGO device will have fixed IP address 192.168.1.1-192.168.1.254, BootP protocol will not be
used.

e 255: WAGO device will use IP address assigned by a DHCP server (DHCP server should be available on
LAN where WAGO device is connected to). This option is not recommended as DHCP assigned IP
addresses are often dynamic and there is no easy way to know which address was used.

You should set 'IP address' field in 'Connect to WAGO' dialog to the same value as was configured by the
DIP switch.

Other IP address selection methods
BootP and the DIP switch is not the only methods of IP address configuration. Fieldbus coupler settings can

be also changed in Web-based Management System (WBM). If they are changed, methods described above
may not work. Please read WAGO documentation for details.
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Configuring data exchange delays for WAGO fieldbus coupler

Modbus TCP protocol is used to read input signals and to set output signal values. The protocol works in a
way that PC program sends a request to the WAGO device and WAGO device reports current state of the
inputs. You can configure how often to check the state of the inputs. The faster your controlled process is the
higher should be the polling rate, but there are limitations.

In perfect conditions (short Ethernet cable, no interferences) it
takes about 2 ms for WAGO device to respond. This allows to
read input states about 500 times per second. Windows is not a
real-time OS, at some moments response time may fall to about
20-40 ms.

To open WAGO configuration dialog press 'Configure’ button in the 'DAQ Configuration' dialog.

Polling frequency (ms): ] =

Response timeout (ms): 200 =
Retries on failure: 1 =

QK Cancel

L
T
1
(1=}
I
=
T

Polling frequency

Specify the delay in the polling requests in milliseconds. 10 ms delay corresponds to 100 requests per
second. If you set the delay to 0, polling will be done at the maximum frequency. This frequency is limited by
WAGO filedbus coupler response time and the network capabilities. Practically the maximum frequency that
can be achieved is 400-500 Hz (2-3 ms delay between requests).

Response timeout / Retries on failure

This is the time in milliseconds PC waits for a response from the WAGO fieldbus coupler. If response is not
coming in this time, fieldbus coupler failure is suspected. Program will try to repeat the request. Number of
such requests is defined by 'Retries on failure' field. If after the retries response is still not received, a
connection loss state is reported.

These timeouts are used only during device polling.

To connect to a device, other values, from an INI file are used.
Please check ConnectResponseTimeoutSec,
ConnectRetryCount, BootPTimeoutSec parameters in
gsmodbus.ini file located in the program installation folder.

5.2.2 National Instruments DAQ

Supported devices:
USB-6009/6008, NI-6518

Some others might be also working, but not tested.
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National Instruments DAQ does not need connection (as it is ether installed in a PCI slot or connected to a
USB port). There is also no configuration needed. But you need to install NI-DAQmx software from National
Instruments (comes with the I/O device) in order to use NI DAQ devices.

5.2.3 EtherNet/IP server

EtherNet/IP (Ethernet/Industrial Protocol) is a communication system suitable for use in industrial
environments. EtherNet/IP allows industrial devices to exchange time-critical application information. These
devices include simple I/O devices such as sensors/actuators, as well as complex control devices such as
robots, programmable logic controllers (PLCs), welders, and process controllers.

EtherNet/IP uses CIP (Control and Information Protocol), the common network, transport and application
layers also shared by ControlNet and DeviceNet. EtherNet/IP then makes use of standard Ethernet and
TCP/IP technology to transport CIP communications packets. The result is a common, open application layer
on top of open and highly popular Ethernet and TCP/IP protocols.

EtherNet/IP provides a producer/consumer model for the exchange of time-critical control data. The
producer/consumer model allows the exchange of application information between a sending device (e.g.,
the producer) and many receiving devices (e.g., the consumers) without the need to send the data multiple
times to multiple destinations. For EtherNet/IP, this is accomplished by making use of the CIP network and
transport layers along with IP Multicast technology. Many EtherNet/IP devices can receive the same
produced piece of application information from a single producing device.

EtherNet/IP makes use of standard IEEE 802.3 technology; there are no non-standard additions that attempt
to improve determinism. Rather, EtherNet/IP recommends the use of commercial switch technology, with
100 Mbps bandwidth and full-duplex operation, to provide for more deterministic performance.

Notes

1. When configured, IRT Analyzer behaves as an EtherNet/IP
adapter or server. It does not establish communication with
other devices by itself, but only reacts to transmissions
originated by other modules (called clients). A client device is
needed to receive and interpret data produced by IRT
Analyzer.

2. IRT Analyzer EtherNet/IP server starts when DAQ
Configuration dialog is opened or when the automation mode
is started or being configured. Otherwise, the server is not
running and is not visible for other devices in the network.
Once the server is started it continues to run as long as IRT
Analyzer is running.

Configuring EtherNet/IP server

EtherNet/IP adapter in IRT Analyzer is implemented as a DAQ module and can be enabled in 'DAQ
Configuration’ dialog (main menu ‘Automation | DAQ Configuration’).
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DAC Configuration - /project1/ X

WAGOD I/O Device
EtherNet/IP

S

DAQ device is not connected.,

Configure

Modbus TCP [~ ]

Close

Firstly, it is necessary to specify which Ethernet adapter (PC may have several Ethernet adapters) is to be
used by the EtherNet/IP server. Press 'Connect’ button to select an adapter. When Ethernet adapter is
selected you will see a message confirming this: "Connected to 192.168.1.33 - Local Area Connection".

After that you need to define how much data is needed to fit all inputs and outputs used in the automation
project. Press 'Configure' button.

EtherMet/IP Configuration >
Discrete data word size: | 4 bytes - DINT W
PC side PLC side
Input data: Assembly instances and their sizes:
1 discrete data word ~ | 4bytes Input 100 20 bytes
Jutput 101 4 bytes
COutput data: Configuration 102 0 bytes
4 real values ~ | 16 bytes
1 discrete data word ~ | 4bytes
H Report a failure when EtherMet/IF dient )
{PLC) is not connected. P‘E inputs are PLC outputs and PC outputs are PLC
inputs.
Conc

We can look at the data from the two sides - PC and PLC (EtherNet/IP network).
PC (IRT Analyzer) side

On the PC side we define how much data is needed as input data and how much as output data.
¢ Input data: we can use each bit of the input data as a discrete input for DAQ conditions.

o Output data: consists of real data (4-byte floating point numbers) used as outputs for measurements and
discrete data used as outputs for alarms and signals.

For convenience purposes and for compatibility with Rockwell software discrete data is divided into words
which can have different length - 8 bit per word (1 byte, SINT), 16 bit per word (2 bytes, INT) and 32 bit per
word (4 bytes, DINT).

PLC (network) side

User manual Page 109 of 200



IRT Analyzer

To be used by EtherNet/IP client's data is packed into Input and Output assemblies (objects defined by CIP
protocol).

Note

Please note that from the network point of view (PLC side) data
directions reverse. IRT Analyzer input data is output data for
PLC/network and IRT Analyzer output data is input data for
PLC/network.

Input assembly

e |nstance number 100
¢ |IRT Analyzer outputs go here

e First real values, then discrete values

RData: array of 4-byte real values DData: array of discrete data words
(measurement outputs) (outputs from alarms and signals)

Output assembly

¢ Instance number 101
¢ IRT Analyzer reads inputs from here

e Only discrete values are supported

DData: array of discrete data words (inputs for DAQ conditions)

Configuration assembly

¢ Instance number 102
e There are no configuration variables used, so the size of Configuration assembly is always 0.
'Report a failure when Ethernet/IP client (PLC) is not connected’ option

When IRT Analyzer depends on external signals, it is important to properly handle situations when there is
nobody connected and data is not sent (PLC is not connected).

Event Option is enabled Option is disabled
PLC is not connected when|All processing is Automation mode starts
automation mode starts. suspended until PLC is immediately, input values
connected, a wait dialog is |are undefined.
shown.
PLC disconnects when The system goes to the No system failure, input
automation is running. failure state, input values |values keep their last set
are undefined. states.

Selecting measurements and alarms/signals to fill Output data

Data for EtherNet/IP is not filled automatically. You need to manually select measurements and
alarms/signals that will be written to the data array before it is sent to EtherNeV/IP clients.

Use 'Measurement Outputs' tab in the 'Automation Mode' dialog to fill the RData (real data) array:
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Automation Mode - /project1/

Conditions Measurement Outputs

Edit | Delete

Alarms and Signals |

Measurement Outputs Mame Measurement Qutput

Al_Max Area 1 : Maximum EIF/O.RData[0]
Actions

A2_Max Area 2 : Maximum EIP/O.RData[1]

Image Recorder

Measurement Cutput
Trend Recorder

Marme "A1_Min"
Analysis ohject Areal
Measurement Minimum
Cutput port
Default value

Image panel

Shutter Control

General

EIP/O.RData[0] (in use)
EIP/O.RData[1] (in use)
EIP/Q.RData[2]
EIP/O.RData[3]
EIP/O.RDatal4]
Add measurement output: E:E;gggaza{g}
RData
| Add Output port EIP/0.RData[7]

DAC output port.

Update outputs when this cond

| Always

Cancel

For details, please read "Measurement outputs" topic.

Use 'Alarms and Signals' tab in the 'Automation Mode' dialog to fill the DData (discrete data) array:

User manual Page 111 of 200



IRT Analyzer

Autornation Mode - /projectl/

Conditions Alarms and Signals

Alarms and Signals | Edt

Type

|| Delete |

Mame [ Condition

Output
EIP/0.DData[0].0

Measurement Qutputs

Alarm1

Actions

Alarm2 EIPf0.0Datal0]. 1

Image Recorder Actuatorl EIP/0.DDatal]. 2

Trend Recorder Alarm / Signal

Shutter Control Signal
"Actuatord”

Actuator?

Actuator type
General NamF-? _
Condition
Output port
Default output

Invert cutput

EIP/O.DData[0].0 (in use)
EIP/Q.DData[0].1 {in use)

Add alarm or signal;

| Alarm [ Signal |

|Update alarms when this ca

Image panel
Prolong alarm
Alarm chject

Ignore update condition

EIP/O.DData[0].2 (in use)
EIP/0.DDatal0].3
EIP/0.DData[0].4
EIP/0.DData[0].5
EIP/0.DData[0].6
EIP/0.DData[0].7

Sound/Alarm
Sound/AlarmQF

Always Output port

DAC cutput port.

For details, please read "Alarms and signals" topic.

Using Input data in discrete inputs

Use "Conditions’ tab in the 'Automation Mode' dialog to test bits in the DData (discrete data) array:
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Autornation Mode - /projectl/

| Edt || Delete | SetFiter |

Alarms and Signals

Measurement Outputs Name Description

Inputl EIP/I.DData[0].0: Signal is 1
DAC Condition

Actions

Image Recorder
Mame

Trend Recorder | Input2

Shutter Control

| Combine input conditions with: AND |

General
Input Condition

Add condition: Edit Delete
I EIP/1.DData[0].0

EIP/.DDatal0].1
EIR/1.DDatal0].2
EIP/1.DDatal0].3
EIR/.DDatal0].4
EIR/.DDatal0].5
EIR/1.DDatal0].6
EIP/1.DDatal0].7

For details, please read "DAQ Conditions" topic.

5.2.4  Setting up Rockwell Studio 5000 for EtherNet/IP
communication to IRT Analyzer

When IRT Analyzer EtherNet/IP DAQ module is enabled and running, you can connect and exchange data
using any EtherNet/IP client (scanner) device or software. We will discuss here how to program an
EtherNet/IP enabled PLC in Rockwell Studio 5000.

Start Rockwell Studio 5000 Logix Designer, create a new project for your PLC and follow the steps below.

Import the EDS file

EDS files contain information needed for Studio 5000 software to communicate with EtherNet/IP enabled
devices. IRT Analyzer EDS file is delivered with IRT Analyzer installation and must be imported in Studio
5000.

EDS file is in the program installation folder (usually "Program Files\GRAYESS\IRT Analyzer 7").
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In the main menu of Logix Designer select 'Tools | EDS Hardware Installation Tool' and follow the
instructions on the screen. This step should be done only once, no need to do it for every new project.

Rockwell Automation's EDS Wizard >

Welcome to Rockwell
Automation's EDS Wizard

The EDS Wizard allows you to:
-register EDS-based devices.
- -unregister a device.
- change the graphic images associated with a device.
- create an EDS file from an unknown device.
- upload EDS filefz] stored in a dewvice.

To continue click Next

Mext = Cancel

Create 1/0O module for IRT Analyzer

In *Controller Organizer’ window, in the tree find 'Ethernet’ item, right click on it and select '"New Module'.
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=5 Metion Groups 2

abey peig

=51 Data Types
. User-Defined

.[0p, Add-On-Defined
a1 Predefined
- Module-Defined

----- 23 Trends

----- T, Logical Model

=51 1/0 Configuration

&£ 1769 Bus

- L[ [0] 1769-L30ER test

------ @ 1768 Discover Modules...
Ihm | 2 Paste Ctrl+V
Properties Alt+Enter
Print g

You will see a dialog with a list of all supported modules. In this list find an entry with Catalog Number
"THERMOVIEW-EIP', click on it, then click on "Create’ button. This will bring the '"New Module’ dialog:
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r

B Mew Module

General | Connection | Module Info

Internet Protocol

Ethemet Address

Module Definition
Revision: 11

Blectronic Keying: Compatible Module

Connections: Class1 Exclusive Owner

Type: THERMOVIEW-EIP ThermoView
Vendor: Fuke Process Instruments
Parert: Local

Name: TV

Description:

() Private MNetwore:  192.168.1. =
i@ |P Address: 152 . 168 . 1 . 33

(71 Host Name:

! Status: Creating

[ Ok ] [ Cancel ] [ Help l

Type a name for the module, set the IP address and then press '"Change’ button to open 'Module
Definition’ dialog and to configure the connection type and data sizes.

F

B " Module Definition

Bevision:

Blectronic Keving: [Cumpatible Module

Connections:
Name Size
Class1 Exclusive Input: 20
Owner SINT
Output: 4

Cox ) (G ] |

Help
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It is important to correctly define Input and Output assembly sizes to match them with sizes set in IRT
Analyzer EtherNet/IP DAQ module configuration.

Sizes are defined in words of the following types:

* SINT - 1 byte
* INT - 2 bytes
* DINT - 3 bytes
* REAL - 4 bytes

For example, if you set the size to be 10 INT, size in bytes will be 10 x 2 = 20 bytes.

1. Logix Designer can only treat data as an array with elements
of one type. If your Input assembly contains both REAL and
discrete data you should select any type here and then
convert data to a user-defined type in the PLC program before
you use it.

2. ltis not possible to define different types for Input and Output
data.

Connection types
There are three types of connections available:

1. Class1 Exclusive Owner: this type is used in most cased. PLC will establish an exclusive connection, will
read the Input data from IRT Analyzer, and will update the Output data. Only one device is allowed to
control the outputs and therefore only one connection of this type can be active simultaneously.

2. Class1 Input Only: a non-exclusive connection will be established allowing PLC to read the Input data. No
access to the Output data.

3. Class1 Listen Only: this connection type is like Input Only (allows reading the Input data) with the
difference that it works only when another device is connected using the Exclusive Owner connection
type and multicast data transmission. Listen Only connection is stopped automatically when the exclusive
owner device breaks its connection.

"Class1" means that IRT Analyzer EtherNet/IP server behaves according to Transport Class 1 specification
defined by Common Industrial Protocol.

Packets production frequency

On the 'New Module' dialog select 'Connection’ tab.
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-

B Mew Module w

General* | Connection | Module Info | Intemet Protocal

Requested Packet Interval .
(RPI) (ms) Input Type Input Trigger

Class1 Exclusive Owner 100 = |1U.|J—32|JEI.|J Unicast - | Cvclic -

Name

[ Inhibit Module
[~] Major Fault On Corntroller F Connection Fails While in Run Mode
Module Fault

Status: Creating [ Ok ] [ Cancel ] [ Help

To define packet production frequency, set Requested Packet Interval (RPI) in milliseconds. Also at this
page it is possible to select unicast or multicast transmission types.

Supported production trigger type is only Cyclic. Change-Of-State and Application types are not supported.

There is nothing more that you can configure in 'New Module' dialog. Press 'OK' to close the dialog and to
create IRT Analyzer module in Logix Designer.

EIE'EE Ethernet

..... (M 1769-L24ER-QB1B test

;| THERMOVIEW-EIP TV

Check that PLC can connect to IRT Analyzer

If you will go online with the project now, PLC will try to connect to IRT Analyzer and will show connection
status. When everything is fine, you will see green 1/O status indicator:

Rem Prog 0. ™ Program Mode L _FEM |
Mo Forces k. |! Contraller QK @
No Edits = Battery OF,

= 140 0K

If something is wrong, you will see I/O indicator blinking:
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Rem Prog A. I Program Mode
Mo Forces b |! Contraller OF. ?
No Edits 5 Battery Ok,

™ 1/0 Mot Fesponding

You can find out what problem occurred in the module status window (IRT Analyzer module must be
selected in the tree):

5-2% Ethernet
.. [JR1 1763-124ER-QB1B test

)| THERMOVIEW-EIP TV

Connecting
Module Fault | (Code 16#0204) Connection Request Error: Connection reguest timed out.

To see data values, use "Controller Tags' window (can be found in the 'Controller Organizer' tree):

Controller Organizer i Scope: [Jltest + Show AllTags
-5 Controller test -
= Y Controller Tags = M arne zz|a | Value € | Force Mazk Style
----- (3 Controller Fault Handler ¥ Lol G {EXEY L
t..[[7 Power-Up Handler = Leedld {---} L
-3 Tasks +-Laocal1:0 Paaat f.
EI% MainTask = TV faaal -
- @B MainProgram T4l ConnectionF auled 0 Decir
.23 Unscheduled Programs — TWl.Data faenl [---1 [Deci
=53 Mation Groups +- TV:|.Datal0] 1106510368 Decir
| Ungrouped Axes 3 +- TV:|.Datal1] 1107271001 Decir
----- (3 Add-On Instructions +- T4 .Doatal2] ] Decir
-3 Data Types +- TV:1.D ata[3] 1043524535 Deci
Cﬁs User-Defined + T4:I.D atal4] 5 Diecit
% Strings + Tl [...} [...]

As you can see on the screen shot, using controller tags generated automatically by Logix Designer is not

convenient because all data is displayed as an array of elements of one type, while data may contain real
and discrete values. To overcome this limitation, you can convert data into a user-defined type that better

suits your needs.

Create user-defined data types

Create two user defined data types called TV _Inputs, and TV_Outputs. To do this, in the 'Controller
Organizer' tree right click on ‘User Defined’ and select ‘New Data Type’.

TV_Inputs

Define TV_Inputs type as shown on the screenshot:
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(] Data Type: TV Inputs == =S
M arne: T _Inputs
Dezcription: -
ki embiers: Data Type Size: 24 byte(z]
Mame Data Type Style Description Esternal Accesz
ConnectionFault | BOOL Decimal Read Only
RData REAL[4] Float Fiead Only
DD ata DIMTI] Decimal Fead Only
10
]
Move Lp ke Diown k. ] [ Cancel Apply

Please note:

1. Itis important to create ConnectionFault field. It is not part of data sent by IRT Analyzer, but it is present
because of EtherNet/IP protocol.

2. Sizes of RData and DData arrays must correspond to the full size of the Input assembly.

3. Instead of RData array you can use a list of variables that corresponds to the specific measurements
selected in IRT Analyzer.

TV_Outputs
Create TV _Output type in the similar way:
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P "

2] Data Type: TV_Outputs == =S
M arne: T _Outputs
Dezcription: -
ki embiers: Data Type Size: 4 byte(z]
Mame Data Type Style Description Esternal Accesz
DD ata DIMTI] Decimal Read write
qirf*
L]
Maove Up kave Down k. ] [ Cancel Apply

Next step is to create controller tags with the new types. Open the controller tags and click on the ‘Edit’ tab.
Add two tags TV _IN with data type TV Inputs and TV_OUT with data type TV_Outputs:

[ =

A Controller Tags - test(controller) El@

Scope: [Jitest w» Show Al Tags - T, -
Mame =z| & | Alias For Baze Tag Data Tepe Ly i
+- Local1:C AB:Embedded_Di... =
+- Lacal1:] AB:Embedded_Di... __ﬁ
+ Local1:0 AB:Embedded_[i... ﬁ
+ TV _05AS:THERMO. . &
+- TW:0 _D5ARTHERMOD...
+-T_IM ™_Inputs
+- Ty_0UT T_Outputs =

3

1

4|[» |\ Monitor Tags ) Edit Tags / ||« m ' b

Now new tags are present, but they are not filled with values. We need to write a small PLC program to fill
them with real data.

In 'Controller Organizer' window double-click on ‘MainRoutine’ to enter the ladder logic program.
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=5 Tasks
E El'% MainTask

E Elﬂ MainProgram
[ Program Tags

Insert ‘Synchronous Copy File’ (CPS) instructions to copy the auto-generated tags to the user-defined tags
(TV:1to TV_IN and TV_OUT to TV:0). Please note the copy directions, they are different for input and output

data.

-

Bl MainProgram - MainRoutine | )
Iﬂ;] Eé E}ﬁ E3 BB o uh...:| <ab¥
CPS "
0 Synchronous Copy File il
Source ™"
Dest TV_IN
Length 1
CPS
1 Synchronous Copy File
Source ™ _0ouT I
Dest ™0
Length 1
(End}
« ) | MainRoutin |

Download the project to the controller and set the controller to the RUN mode. Now 'Controller Tags' window
shows the data in a better way:
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=/ Controller Tags - test{controller) = [ =[]
Scope:  [Jfltest » Show Al Tags - T. -
Mame c2| e | Value €| Force Maz® | Style | Data Type o f])“
+| Local1: [...1 ooy AR:Embedded DizcretelC -
+- Local1:0 ool [...} AB:Embedded_DizcretelC ii
+- T {...1 [...1 _DRARTHERMOWIE W _E 3
+ TV:0 {aual {eenl _05a5: THERMOWIEW_E E
= TW_IM el PR T _Inputs
TW_IM. ConnectionF aulted ] Decimal BOOL
— TW_IM.RData | {...} |Float |RE&L[4]
T _IM.RData[0] 30.195719 Float | REAL
T%_IM.RData[1] 31.55013 Float | REAL E
T _IM.RDataf2] 0.0 Float | REAL
T _IM.RData[3] 0.1876EE1E Float | REAL
= T%_IM.DData Jonal {...} |Binary |[DIMT[1]
+ - T%_IN.DData[0] 1640000 _0005 Hex DIMT
= TW_0OUT [...] e TW_Outputs
— - Tw_0UT.DData | {«..] |Binary |DIMNT[1]
+ - T%_0OUT.0D ata[0] 1640000 _0000 Hex DIMT R
<[ » |\ Monitor Tags 4 Edit Tags / | < | m b

5.2.5 Modbus TCP server

Modbus is a serial communications protocol originally published by Modicon in 1979 for use with its
programmable logic controllers (PLCs). Modbus has become a de facto standard communication protocol
and is now a commonly available means of connecting industrial electronic devices. The main reasons for
the use of Modbus in the industrial environment are:

¢ developed with industrial applications in mind,

e openly published and royalty-free,

¢ easy to deploy and maintain,

e moves raw bits or words without placing many restrictions on vendors.

Modbus TCP/IP or Modbus TCP is a Modbus variant used for communications over TCP/IP networks,
connecting over port 502.
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1.

Notes

When configured, IRT Analyzer behaves as a Modbus slave or
server device. It does not establish communication with other
devices by itself, but only reacts to transmissions originated by
other modules (called Modbus masters or clients). A client
device is needed to receive and interpret data produced by
IRT Analyzer.

IRT Analyzer Modbus TCP server starts when DAQ
Configuration dialog is opened or when the automation mode
is started or being configured. Otherwise, the server is not
running and is not visible for other devices in the network.
Once the server is started it continues to run as long as IRT
Analyzer is running.

Configuring Modbus TCP server

Modbus TCP server in IRT Analyzer is implemented as a DAQ module and can be enabled in 'DAQ

Configuration’ dialog (main menu ‘Automation | DAQ Configuration’).

DAC Configuration - Sproject/ X

Enable Connect

DAQ device is not connected.,

Close

Firstly, it is necessary to specify which Ethernet adapter (PC may have several Ethernet adapters) is to be
used by the Modbus server. Press '"Connect’ button to select an adapter. When Ethernet adapter is selected

you will see a message confirming this: "Connected to 192.168.1.33 - Local Area Connection".

After that you need to define how many inputs and outputs are needed to cover all inputs and outputs used
in your automation project. Press 'Configure’ button.
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Medbus Registers Configuration

PC side
Inputs:

3 discrete inputs w
Outputs:

3 discrete outputs w

16 real value outputs w

] Report a failure when no dient is

connected.

Modbus master side

Coils (discrete outputs): 1..8
Holding registers: 1
1: coils mirror

Discrete inputs: l1l..8

Input registers: 1..33
1..32: 1é float wvalues (LSB)
33: discrete inputs mirror

Cancel

Note

for clients/network.

Please note that from the network point of view (Modbus client
side) data directions reverse. IRT Analyzer input data is output
data for clients/network and IRT Analyzer output data is input data

PC (IRT Analyzer) side

On the PC side we define how many inputs and outputs are needed. These numbers depend on your

automation project needs.

o Discrete inputs: we can use each input as an input for DAQ conditions.

¢ Discrete outputs: can be used as alarm and signal outputs.

o Real value outputs: 4-byte floating point numbers used as outputs for measurements.

Modbus master (network) side

Up to 16 clients can connect to IRT Analyzer Modbus TCP server simultaneously.

The following table describes object types provided by IRT Analyzer Modbus slave to a Modbus master

device:
Object type |Access |Size Usage
!Z)|screte Read-only 1 bit per IRT Analyzer discrete outputs go here.
inputs input
: Read- . . ; . .
Coils write 1 bit per coil |IRT Analyzer uses coil states as discrete inputs.
. IRT Analyzer measurement outputs are stored in these

Input 16 bits per . ; ; )

. Read-only . registers. Each value (4-byte floating point) occupies 2
Registers register . .

registers in LSB order.

Holding Read- 16 bits per [IRT Analyzer uses these registers only for coils mirror (see
Registers write register below).
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Object addresses start from 1.
Discrete inputs and coils mirror

One or more registers are used as mirror for discrete inputs and coils. This allows to read full state (both
registers and discrete inputs) with one Modbus read command (can be useful because of performance
reasons). Mirror registers go right after the "normal" registers.

'Report a failure when no client is connected' option

When IRT Analyzer depends on external signals, it is important to properly handle situations when there is
nobody connected and data is not sent (Modbus master is not connected).

Event Option is enabled Option is disabled
Master device is not All processing is Automation mode starts
connected when suspended until Master immediately, input values

automation mode starts. device is connected; a wait |are undefined.
dialog is shown.

Master device disconnects |The system goes to the No system failure, input
when automation is failure state, input values |values keep their last set
running. are undefined. states.

5.3 Automation logic

Conditions
Condition is a state that must exists when some action is activated.

Most of the process control logic is defined by conditions. Conditions are universal, they can be used in
different circumstances: alarm conditions, conditions that start or stop recording, conditions that enable
image panel updating and so on.

¢ We can define conditions that use temperature measurements made on acquired infrared images
(temperature conditions), for example “Area 1 maximum temperature is bigger than 50 °C”.

¢ Conditions getting external signals from digital acquisition (1/0) devices (DAQ conditions): “Signal on digital
input5is 1”.

¢ Also, we can make any combination of temperature and DAQ conditions using logical operations OR,
AND, NOT (combo conditions): “<object is hot> AND <part in view>".

Condition can have one of the three states:
= frue (1)
= false (0)
= undefined.

Before condition is verified its state is undefined. After condition has been verified its state becomes true or
false. Condition state remains undefined when condition verification is not possible (data used in condition is
not available) or other condition, which this condition depends on, has undefined state.

After a condition is created it can be used:
= As an alarm check

= As output value for a digital signal

User manual Page 126 of 200



IRT Analyzer

= As a trigger to start or stop recording.

Conditions are also used as special tests, for example we can use a condition to enable or disable outputs
updating.

Alarms and Signals

Alarm is a warning that something goes not as needed. It is displayed on screen in red color and can drive a
digital output.

Signal is very similar to alarm but is not displayed as something abnormal. It also can drive a digital output,
and this is its primary purpose. Term “alarm” will also include signals below in this text.

Alarm is always linked to a condition. Alarm gets its state from the linked condition. Same as condition state
alarm state can be true, false, or undefined. Alarm state is undefined when its linked condition state is
undefined, or condition state was not yet assigned to the alarm state.

'Update alarms' condition

Alarm state does not always need to be the same as the state of the linked condition. For example, if alarm
uses an object temperature and object is not present now on the image, alarm state must not be updated. To
achieve this the special 'Update alarms’ condition must be defined. In the object temperature check case
'Update alarms' condition will be a condition that is true when object is in view.

One 'Update alarms' condition is used to enable/disable updating of all alarms. It is not possible to define
‘'update alarm' condition for every alarm individually.

Condition 1 Alarm 1
“Update alarms”

Condition 2 condition Alarm 2
enables/disabled all
these links

Condition N Alarm N

At the beginning alarm state is undefined until linked condition data is available. Alarm state will also stay
undefined as long as 'Update alarms' condition disables alarm state updating.

Digital outputs

Alarms (and signals) can have linked digital outputs. Alarm will set value of its digital output based on its
current state.

By default, digital output value corresponds to the alarm state value — 1 when true, 0 when false or
undefined:

Alarm value Digital output value
True 1
False 0
Undefined 0

Default correspondence between alarm and output values
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It is possible to invert the output value. When inversion is active output value will be 0 when alarm state is
true and 1 when alarm state is false:

Alarm value

True

False

Undefined

Digital output value

0

0

It is also possible to define what value output will have when alarm state is undefined:

Correspondence between alarm and output values when inversion is active

Alarm value

Undefined

Digital output value

Oor1

5.4 Conditions and triggers

See Automation logic topic for general information about conditions.

To configure conditions, open Automation Mode setup dialog (main menu 'Automation | Automation

Mode') and select 'Conditions’ tab. You will see the list of all currently setup conditions:

User manual

Page 128 of 200



IRT Analyzer

Conditions

Edit Delete Set Filter Up Down

Alarms and Signals

. _ .
Measurement Outputs Name Description Filter

] Pre: Upper Limit [Area 1].Max or [Area 2].Max or [Area 3].Max
Actions

Post: Lower Limit [Area 4].Max or [Area 5].Max or [Area 6] .Max
Image Recorder

In Range Pre: Upper Limit and Post: Lower Limit
Trend Recorder

Delta A1 QK [Area 1].Ava-[Area 4].Avg < 100,00%C
Shutter Control

Delta A2 QK [Area Z].Avag-[Area 5].Avg < 100,00%C
General

Delta A3 QK [Area 3] .Max-[Area 4].Max < 100,005C

Part in View M3,/DI_15: Signal is 1

Part Check Part in View and In Range
JMUIC Timer Immediate + 60,000 [0,010,60,000] s
Run MUC MUC Timer and [Mot Partin View] o
Add condition:
Measurement DAQ Tirmer Combination

Start Close

Use buttons under the list to create new conditions.

Hidden conditions

If condition name starts with dot, it will be hidden. It can be used
as any other condition but will not be shown in the 'Conditions’
status window.

Measurement conditions

Measurement condition is a condition that uses a measurement made on image temperature data.
Measurements are taken from the analysis objects. Before you can create a temperature condition, the
source analysis object must already be present on the image.

IRT Analyzer calculates the following values that can be used as data source for temperature conditions:
Points:

e Temperature value at a spot

Lines:

e Minimum, maximum or average of pixel values belonging to a line

¢ Deviation: maximum of [maximum temperature minus average temperature] and [average temperature
minus minimum temperature]
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o Peaks and valleys: number of profile peaks or valleys.

Areas:

¢ Minimum, maximum or average of pixel values belonging to an area

Deviation

Standard deviation

Object groups:

Relative area: ratio of the area with threshold to the whole area

Area of the part of an area object with temperatures higher or lower than the defined threshold

¢ Minimum, maximum or average of a group of objects (All Points, All Lines and All Areas groups are

available)

e Minimum of maximums and maximum of minimums of each object in a group

Image metadata:

o Additional data stored with the image. Depending on the camera it can be shutter temperature, housing
temperature, lens temperature and other parameters.

Combinations:

e Sum or difference of two other measurements (from the same or different objects). Measurements must

have the same unit.

Measurement Condition

MName:

| Pre: Upper Limit

Conditions

< 300,00°C
P2: [Area 2].Max
< 300.00%C

P3: [Area 3].Max
< 300,00%C

P4

P5:

P&: W

Clear all

Combination

(®) Combine all with OR
() Combine all with AND

Measurement: &

Mode o
Area 1 | | Maximum w
Area 1 | | Maximum w

Time shift: | 10 == ®

w||30000 =
Switch capadty: | 0,000 & 3 °C's

Less than

T o

() Edit formula:
|PLlorP2or P3 -
Cancel
User manual

| = 1. Name the condition

__®» 2. Enable predicate P1

» 3. Select mode: single
measurement, plus or minus

# 4, Select analysis object and its
measurement

_® 5.n case of plus/minus mode,
select the second operand

# 6. To use a historical
measurement for the second
operand set a time shift

“® 7, select comparison operator
(greater or less) and the limit

" 8. Set switch capacity to filter false

positives

® 9. Select how to combine
predicates —with OR or with AND

—® 10. Or type the logical formula
manually. You can use OR, AND,
MOT and round brackets.
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Switch capacity

This is kind of hysteresis for temperature conditions. It allows to turn alarm not right away when limit is
crossed, but with a “saturation” period. The bigger the number, the more time or bigger exceeding of the limit
is required to make the switch.

Capacity corresponds to the filled area Area is big enough, condition will
ahbove the threshold. change its state to true

Here it is not big enough to make the

switch

Temperature
69,54
B9.52
B9.50
B9.75

69.74
69.72
B9.70
B985
B9.66
69.64
B9.62

15:00 16:00 17:00 14:00 / 13:00 Time

Current value goes below the limit,
condition will immediately switch to
false. Capacity is not used to change to
false.

DAQ conditions

DAQ stands for digital acquisition. DAQ condition checks values from one or more digital inputs. Before you
can create a DAQ condition, DAQ device must be connected and configured.
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MName

Part in View

Combine input conditions with: AND

Input Condition
M3/DI_15 Signal is 1
!
Add Edit Delete !

QK Cancel

1. Name the condition

2. Select a digital input by pressing 'Add' button

i Condition is TRUE when:
(®) Signal is 1

| (Jsignal iz 0
() signal changes from O to 1
() signal changes from 1 to 0

() Any signal change

QK Cancel

3. Select signal value or signal value change that satisfies the condition.

4. Sometimes you need two or more inputs to be in some state to satisfy the condition. In this case add two
or more inputs and select how to combine them - with AND or with OR.
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Notes
e The same digital input can be used in many different conditions.

¢ Signal change conditions (0 to 1, 1 to 0) cannot be used with
alarms as they do not have time duration. Such conditions can
only be used as triggers.

Timer conditions

Timer conditions allow to define time constraints and to generate timer events. With a timer condition you

can:

1. Run some process for a period of time.

2. Run a process with a delay after some event.

3. Run a process that starts with some event and stops with another event.
4

. Run a process periodically.

Timer Condition > » 1. Name the condition
Mame: ® 2. Select trigger condition that will activate
Test Time ™ the timer. If you select "Immediate”, timer

will be activated immediately after

SEEs o el e automation mode is started (and first image

12 Part in View ¥ frame is received).
Pulse delay: | 5,000 o 2= ® 3, If pulse delay is not zero, condition will be
Pulse length: | 10,000 &= s first set to false and only after the specified
s delay — to true.
Repeat period: | 60,000 @ = s

4, select how long condition should have
Deactivate on trigger: the true state.

MNewver L
: # 5. For periodic conditions specify the period

length. Period does not include the delay.

Cancel ® 6. Set trigger condition that resets the timer,
so it again needs activation to start.,
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Mon-periodic timer condition

F 9 . |
“true”
“undefined” | “false” “false”
» ! >
I Time
. .
Activate trigger  Delay ends Pulse ends
is fired
Periodic timer condition
& ! | i |
Period Period
“true” “true”
“undefined” | “false” “falsa™
- ! o -
I Time
. [ o
Activate trigger  Delay ends Pulseends  Nextperiod

is fired
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Notes

Before timer condition is activated and after it is deactivated, its
state is undefined.

To create "always positive" timer condition that remains true all
the time (after delay is over), set period length equal to the pulse
length.

Timer accuracy is 1 ms. But due to system limitations, pulse
length cannot be set shorter than 10 ms. And the period length
cannot be too close to the pulse length. It should be at least 10
ms different, otherwise condition will be "always positive".

Combination conditions

Combination conditions allow to make a logical expression with other conditions. This way you can combine,

for example, temperature conditions with DAQ conditions.

Combination Condition ot

Mame

|PartOKcheck ®— |

Conditions

P1: Part in View A | PartinView o v|
P2 MotInRange & ——

P3: | Omnvert @

P12 W

Combination

(") Combine all with OR o
(®) Combine all with AND
() Edit formula:

|PlandP2 P

Cancel

Time filter for conditions

_» 1. Name the condition
- 2, Click on P1

& 3, Select first sub-condition to be used in

the combination

o 4. Invert can be used if you need the

converse sub-condition

—m 5. Click on P2 and select the second

condition. Continue for as many sub-
conditions as you need (max 64).

= B. Select how to combine sub-conditions

g 7. Or type a more complicated logical

expression using AND, OR and NOT

It is possible to set a requirement, that if condition has the true state for a period of time which is too short, it

is not recognized as satisfied condition.
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Edit Delete Set Filter

Alarms and Signals

Analog Qutputs Mame Description

Pre: Upper Limit [Area 1].Max or [Area 2].Max or

TR

e Select condition you want to set time filter for and press the 'Set Filter' button.

¢ Define time in seconds. Condition will be regarded as true condition only after the defined time has passed
and true state remained stable.

Time filter can be applied to all condition types, DAQ, temperature and others.

Triggers

Any condition can be used as a trigger. Trigger is fired when condition changes its state from false to true or
from undefined to true.

Conditions that do not have time duration (for example, signal 0 to 1 edge detection conditions, or condition
combination that uses on edge detection condition) can only be used as triggers. Such conditions are
marked trigger only and are not available to be used for alarms. If you need to use edge detection condition
with alarms, you can do it using a timer condition.

5.5 Alarms and signals

See Automation logic topic for general information about alarms and signals.

To configure alarms and signals open Automation Mode setup dialog (main menu 'Automation |
Automation Mode') and select 'Alarms and Signals' tab. You will see the list of all currently setup alarms
and signals:
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Automnation Mode - /Molds Spraying Monitor/ *
Conditions Alarms and Signals
Alarms and Signals Edit Delete Up Daown
T M Conditi 0 t
Measurement Cutputs ¥Pe ame / Conition utpu
Alarm Part Check Sound/Alarm
Actions
Signal Delta &1 OK M2/D0_01
Image Recorder Signal Delta A2 OK M2/D0_02

Trend Recorder

Shutter Control

General

Add alarm or signal:

Alarm f Signal

IUpdate alarms when this condition is met:

Always e

Start Close

Use "Alarm / Signal® button under the list to create new alarm or signal.
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Actuator type
Mame
Condition
Output port
Default cutput
Invert cutput
Image panel
Prolong alarm
Alarm ohject

Actuator type

Alarm

"Part Check"
Part Check
Sound/Alarm
0 (False)

Mo

Panel 1

0,000

Area 3

Ignore update condition Mo

Alarm, Signal or Invisible, Signals are same as alarms but not
displayed as sormething abnormal.

k. Cancel

Actuator type

Can be "Alarm", "Signal" or "Invisible". Signals drive digital outputs but are not displayed as something
abnormal as alarms do. Invisible signals just drive digital outputs in background, they are not displayed on
screen (this is useful, for example, when you want an alarm to change an output and to start sound alarm).

Name

With this name alarm will be displayed on screen. When no name is selected, the name of the linked

condition is used.

Condition

Alarm is linked to a condition. This condition is the alarm condition - when alarm condition is true, alarm is in

the signaled stated.

Alarm does not always have the same state as its linked condition. 'Update alarms' logic may block alarm

state updates.

Output port / Default output / Invert output

Defines a digital output linked to the alarm and correspondence between alarm condition state and output

signal value.

For details see digital outputs description in Automation logic topic.

Image panel

This setting is used when multi-image composition is configured and links the alarm with an image panel.

By default, no image panel is selected, and the alarm is updated even when the image panel is not active.
When an image panel is linked to the alarm, alarm state is updating (taken from the linked condition) only
when the specified image panel is updating.

Prolong alarm
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Prolong alarm (defined in seconds) will keep alarm state activated (true) for a longer period. Alarm and
linked digital output will be in the signaled state for at least the specified time even when underlying alarm
condition is not true anymore.

Alarm object

This setting links analysis object on the image with the alarm. It only affects visual appearance and has no
influence on alarm condition calculation.

When alarm condition is true, specified analysis object label will change its appearance to signal the alarm
state.

Max: 275,39°C

Alarm object displays the alarm condition state, not the alarm state (they are not always equal). But in case
of alarm prolongation, object label will stay in signaled state, not necessarily corresponding to the state of
alarm condition.

Ignore update condition

When this property is set to Yes, alarm will ignore 'Update alarms condition' and will be updated even when
'Update alarms condition' is not active.

5.6 Measurement outputs

IRT Analyzer can convert a temperature measurement into analog output signal.

To configure analog outputs, open Automation Mode setup dialog (main menu 'Automation | Automation
Mode') and select '"Measurement Outputs' tab. You will see the list of all currently setup analog outputs:
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Autornation Mode - /Molds Spraying Monitor/ et

Measurement Cutputs

Conditions
Edit Delete Up Down
Alarms and Signals
Mame Measurement Output
Measurement Outputs ROI 1 Area 1 : Maximurm Ma/ja0l
ROI 2 Area 2 : Maximum M4/AD2
Actions ROI 4 Area 3 1 Maximum M4/AD3

Image Recorder

Trend Recorder

Shutter Control

General

Add measurement output:

Add

Update outputs when this condition is met:

Always e

Gese

Use 'Add’ button under the list to create new measurement output entry.

Measurement Cutput -y
Mame ROl 4
Analysis object  Aread
Measurement Maximurm
Tirme shift Ds
Output port MACT
Range max. 300.00 *C
Range min. 100.00 =C
Default value 100,00 =C
Image panel Panel 1
Mame
Identification name.
Ok Cancel
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Name

Name for the output as it will be displayed on screen.

Analysis object

Object which measurement will be used as source for the output value.

Measurement

Object's measurement (for example, temperature maximum or deviation or area) used for the output.
Time shift

To use a historical measurement, set a time shift value in seconds.

Output port

Output port name on the connected DAQ adapter.

Range min / max

Temperature range which is mapped to the available output range (e.g. current 4..20 mA) of the output port.
Default value

Measurement value used when the output did not have chance to update (for example, conditions for update
were not yet met).

Image panel

If selected, the output value will be updating only when specified image panel is updating. See Multi-image
composition for details about image panels.

5.7 Actions

Automation mode action is executed when its trigger condition is satisfied. IRT Analyzer supports these
actions:

1. Snapshots

. E-mail notifications

2
3. Image subtraction
4

. Python script

5.8 Snapshots

Snapshots are single infrared images saved to files. There is an automation mode action which saves a
snapshot.

To configure snapshots saving, open Automation Mode setup dialog (main menu "Automation | Automation
Mode') and select 'Actions’ tab. Press 'Add’ button to add a new action, select 'Snapshot' as the 'Action

type'.
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Conditions Actions
Alarms and Signals Edit Delete Up Dawir
Al Action W%

Measurement Cutputs

Su
m Al:tinn tﬂ:le: SI-IaDSth
=

Image Recorder Trigger: i Alarm o
Trend Recorder [_]Show on screen
Save to disk:
Shutter Control a
D:\Thermo Clips
P&T Control
enapshot_#
General
Save as type: Change ...
Analyzed images (*.gtsi) e

[ ] Also save preview image in jpeg format

Add an action:

Add

Start Close

Trigger condition is used to specify the moment when snapshot should be made. Snapshots can be shown
on screen and/or saved to disk.

Show on screen

Snapshot is shown on screen in an additional preview window. Image state (temperature range, palette,
emissivity and other parameters) and analysis objects at the moment when snapshot was taken are
remembered and cannot be changed.

Save to disk

Snapshots can be saved in several formats:

¢ Analyzed images (*.gtsi): format that stores infrared image, analysis objects and visible image, when
available;

Jpeg Files (*.jpg): a picture with analysis objects and the temperature scale;

Excel Files (*.csv): comma separated text file format (the separator character can be different depending
on Windows regional settings);

ASCII Files (*.txt): similar as CSV, but tab is used as separator character;

Binary Files (*.bin): simple binary image format.

In addition to the snapshot file there is an option to also save a preview picture in jpeg format. This picture
will contain an infrared image with a temperature scale and analysis objects as you see them on the screen.
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5.9 Alarm notification e-mails

It is possible to configure IRT Analyzer to send notification e-mails when an alarm condition is met.

Open Automation Mode setup dialog (main menu "Automation | Automation Mode') and select 'Actions’
tab. Press '"Add’ button to add a new action, select 'E-mail’ as the 'Action type'.

Conditions Actions
Alarms and Signals Edit Delete Up Dowin
Measurement Outputs Acteg Trigger

Action type: E-mail W
Image Recorder
Trigger: =Tl e
Trend Recorder
Send notification e-mail To:

Shutter Control | alarm@acme .com |
PTZ Control 2L

| F2-T1 Alarm |
General

E-mail contents:
Snapshot
Alarms and Signals
|:| Measurement Outputs
[ ] conditions

Server settings

Cancal

Add an action:
Add

Start Close

Trigger condition is used to define the moment when alarm notification should be generated.

You can select to add IR image snapshot to the notification e-mail. Also, you can specify what to include in
the e-mail text: Alarms and Signals, Measurement Outputs and Conditions.

E-mail server

To send e-mails, IRT Analyzer needs access to an e-mail server that will handle e-mail delivery. To configure
server settings press 'Server settings' button.

All e-mail actions in the current instance of IRT Analyzer will use
the same e-mail server. It is not possible to use different e-mail
servers.
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E-mail server )4
SMTP: | smip.acme, com |
E-mail From: | process. control@acme. com |
Login: | process, control |
PESS'Nl:lrd: | EEEERRRERERE
Test
To:
| Send test e-mail
Cancel

SMTP: the address of the e-mail server.

Port: the port to use to send e-mail messages to the server.

E-mail From: the source e-mail address (alarm notifications will be coming from this address).
Login: the login required to sign into the e-mail server.

Password: the password required to sign into the e-mail server.

Testing if e-mail server is configured properly

To test that e-mail server configuration is correct, try to send a test e-mail to any address of yours. Type the
address in the 'Test/To' field and press 'Send test e-mail' button.

Limitation for e-mail sending frequency

IRT Analyzer does not allow to send e-mail notifications too frequently. The default limit is 20 messages per
day and 3 messages per hour. When the limit is reached, new e-mail notifications are not sent, and you get a
warning in the log file (Messages Window).

You can change the limits. This is done in appconfig.ini file, section [EmailServer], FrequencyRule entry.

Frequency rule syntax: [number of e-mails],[period in seconds]; [another number of e-mails],[another period
in seconds];...

5.10 Image subtraction by a trigger

It is possible to change subtracted image by a trigger condition. Automation mode action is used to do this.
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To configure image subtraction, open Automation Mode setup dialog (main menu 'Automation |
Automation Mode') and select 'Actions’ tab. Press 'Add’ button to add new action, select 'Image
Subtraction' as the 'Action type'.

Conditions Actions
Alarms and Signals Edit Delete Up Down
Measurement Outputs Action Trigger
Image Recorder Action -
Trend Recorder Action type: Image Subtraction w
Shutter Control Trigger: 12 Cyde start ~
General Subtract current frame:

Whole image e

Cancel

Add action:
Add

Start Close

When trigger is fired current frame is set to be the subtrahend frame.

In case of multiple image panels, it is possible to treat each panel individually.

5.11 Image recorder with triggers

Image recorder with triggers can record images automatically, starting and stopping recording by trigger
events.

To configure image recorder, open Automation Mode setup dialog (main menu 'Automation | Automation
Mode') and select 'Image Recorder' tab.
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Conditions Image Recorder

_ Enable recordin
Alarms and Signals & ?

Storage location

Measurement Outputs | D:\Thermo Clips |

Actions | record_# |
Image Recorder [ store frames separately (can be slower) Change ...

Trend Recorder Fermals

Shutter Contral Record with a different frame rate: 50 F+ |Hz e

General Recording triggers

Start: :: Part Chedk o Options ...
Stop:  Timeout 00:00:10 v | |_©Opfions ...

Store frames before start trigger: 50 | 10.0s

Store frames after stop trigger: 50 5 10.0s

Start Close

e Marking 'Enable recording' check box will enable recorder.

o Storage location: see description in the Image recorder topic.

¢ Frame rate: recording frame rate can be lower than acquisition frame rate.
Recording triggers

Conditions can be used as triggers. When condition changes its state from false to true or from undefined to
true, trigger is fired.

Conditions are listed in the 'Start' and 'Stop' trigger combo boxes with :: in the name.
And there are special triggers available:
1. Frame counter: fires after the specified number of frames is recorded. Can be used only as a stop trigger.

2. Timeout: stops after the defined time period. If used as stop trigger, timer is started when recording starts.
If used as start trigger, timer is started after image acquisition starts or after recording stop.

3. Screen Button: allows to simulate trigger event using an on-screen button. Sometimes it is convenient to
start recording manually, and stop by some condition or time event.

4. COM Port: uses loop-back on RS232 port of computer to get external events (line closed, line open).

Store frames before and after (pre/post event recording)
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You can setup image recorder that it will record data acquired before start event. This will compensate
reaction delays for quick processes. Length of the recorded pre-trigger video is limited by the size of the
history buffer defined during acquisition setup. Number of frames taken from the history buffer is defined by
'Store frames before start trigger'.

In the same way you can tell image recorder to record some data after the stop event. This is defined in the
'Store frames after stop trigger' field. Length of the post-stop video is not limited as history buffer is not
used in this case.

5.12 Trend recorder with triggers

Trend recorder with triggers can start and stop trend data recording automatically by trigger events.

To configure trend recorder, open Automation Mode setup dialog (main menu 'Automation | Automation
Mode') and select 'Trend Recorder’ tab.

Autornation Mode - fprojectl/ >

Conditions Trend Recorder

) Enable recordin
Alarms and Signals @ d

Storage location

Measurement Cutputs D:\Thermo Clips
Acticns trend_s#
Image Recorder Save as type: Change ...

Binary Files (*.irtrend) e

Trend Recorder

. Create new trend file every time trend recording is started
—' (no append)

Shutter Control
P&T Control TERIES

Point A; Area 1 (Minimum; Maximum; Average); Area 2 (Minimum;
General Maximumn; Average); Area 3 (Minimum; Maximum; Average); Line 1

(Mirimum; Maximum; Average); Metadata 1 (Engine temp.); Metadata 2
(Engine temp.)

Aggregate 0,001 =5 Change ...
measurements: LT

Recording triggers

Start: Immediate ~ Options ...

Stop: Mewver w Options ...

e Marking 'Enable recording' check box will enable recorder.
o Storage location: see description in the Image recorder topic.
e Save as type: binary (Binary Files) or comma separated (Excel Files).

e Trend data: press 'Change' button to select which measurements to save to the trend file.

User manual Page 147 of 200



IRT Analyzer

o 'Aggregate’: allows to reduce the amount of stored data by aggregating excessive measurements
together. See real-time trend topic for details.

¢ Recording triggers: same triggers can be used as in image recorder.

Recorded trend can be loaded into IRT Analyzer using "File |
Open' main menu command.

Appending new data to existing files

When trend recording is started (which can be right after a project is loaded and the automation mode is
started or by a trigger condition) IRT Analyzer is looking for a file where trend data should be stored. If it
finds an existing file with the configured trend name, it appends data to the existing file. IRT Analyzer will not
allow a trend file to grow too big (the limit is 1024 MB; it can be changed in appconfig.INI configuration file:
[RealtimeSupply]/TrendMaxFileSizeMB parameter). When the file size limit is reached a new trend file is
started automatically.

If 'Create new trend file every time trend recording is started (no append)' option is selected, IRT

Analyzer will not append data to existing files, it will create new files every time start recording condition is
triggered.

Separate trend data by time
IRT Analyzer can automatically separate recorded trend data by time. It can start new trend file every day or

every hour. To configure IRT Analyzer doing so you should use the advanced file name dialog (the '::'
button) and select 'Date’ or 'Date and Hour' option:

Storage location >

Falder:
D:\Therma Clips

Neame: Browse ...
record|
record_#DATE#_#
Make filename unigue
() Counter Digits in counter: o =

Q) Date (+counter)

() Date and Hour (+counter)
() Date and Time

() Custom Tags

[ |Frame Tag

'Create new trend file every time trend recording is started (no append)' option must not be enabled.

User manual Page 148 of 200



IRT Analyzer

5.13 Camera shutter control

Infrared cameras need to run non-uniformity correction (NUC) procedure from time to time to maintain
accurate temperature measurement. Most of IR cameras use internal shutters. When it is the time to run
NUC, shutter closes detector field of view and NUC coefficients are recalculated. This takes one, two,
sometimes more seconds, depending on the camera model. When shutter is closed, camera does not
measure temperatures of the scene and image data is not sent to PC (image freezes). It is necessary to
ensure that NUC is not blocking camera use when temperature measurement is running, especially when
object is in view for a short period of time.

To control the NUC timing IRT Analyzer uses conditions:

1. Itis possible to define a condition (for example, external signal condition) that will tell camera not to run
NUC at some time periods (when analyzed object is in view).

2. ltis possible to define a trigger condition that will force camera to do NUC (for example, just before

measurements).

Automatic NUC settings (time periods, temperature delta) are
individual for each camera model; they are adjusted in the
Camera Controls dialog.

Shutter conditions are set in the Automation Mode dialog, on the 'Shutter Control' page:

Conditions
Alarms and Signals
Measurement Outputs

Actions

Shutter Control

Camera needs to dose the shutter periodically to do the non-uniformity
correction (WUC). Itis possible to control the time when automatic MUC is
allowed to run. MUC can also be initiated explicily with a frigger
condition.

Imaage Recorder Prevent automatic NUC . ,
g when condition is met: e T I
Trend Recorder Measure | Run NUC e
Shutter Control
General Prevent automatic NUC .
when condition is met: e T IR
Measure s |0 Run NUC w
Start Close
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"Measure" and "Run NUC" in the screen shot above are conditions prepared beforehand in the Conditions

page.

Note

Please be aware that 'Prevent automatic NUC' prevents only
NUCs executed automatically by the camera. It does not block
NUCs initiated by 'Run NUC on trigger'.

5.14 Multi-image composition (image panels)

You can create several image panels and define condition when to update which panel. For example, one
camera can be used to update several image panels. First panel is updated when the first part is being

checked, second when the second part is in view and so on.

Before you can setup multi-image composition, you need to start
image acquisition for all cameras that will be used.

To define image panels and their update conditions use main menu item 'Automation | Image

Composition'.

Layout  Conditions

Enable
Panels count: | 2 = Test Run Conditions

Panels in one row; | 1 =

=
= | Image source: Update condition:
Cam 1: Mold Cam ~ | | Before spraying w
[ ] clear other panels
=
= | Image source: |Ipdate condition:
Cam 1: Mold Cam ~ | | After spraying e
QK Cancel

o Firstly, you need to set how many image panels you want to use.

e Then you need to define which camera is used as image source for the panel. One camera can serve as

image source for several panel.

¢ Finally, you need to select conditions to define when each panel is updated.
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Image composition uses its own set of conditions, not the
conditions from the automation mode. Temperature conditions
cannot be used to update image panels.

Select 'Conditions' tab to define conditions for image panels.

Layout | Conditions

Edit Delete Set Filter Up Down

MName Description Filter
Before spraying M3/DI_01: Signal is 1
After spraying M3/DI_02: Signal is 1

Add condition:

DAQ Combination

Ok Cancel

Conditions are defined exactly in the same way as conditions in the automation mode.

5.15 System health watchdog

When running the automation mode, IRT Analyzer is permanently checking that each used camera is
connected and images are being received. When connection to a camera is lost, IRT Analyzer automatically
tries to reconnect the camera. Same procedure is used for DAQ devices that need connection (WAGO).

System health parameters are setup at the 'General’ page of the Automation Mode dialog:
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Conditions General

) System error handling
Alarms and Signals

System health DO: M2/D0_01 w
Measurement Cutputs

Actions

Enable DAQ watchdog

Image Recorder
Watchdog timeout: 1,0 s

Trend Recorder

Shutter Control

Additional switch capadty for conditions

Temp. conditions: 0,000 = T

Area conditions: 0,000 | pxs

Rel, area conditions: | 0,000 | %=
Start Close

System health DO

IRT Analyzer can report running status to the outside world using a digital output. When automation mode is
running and there are no errors, select output port is set to 1. When system is not running or there is an error
(e.g., communication with a camera lost), output value will be 0.

DAQ watchdog

In case IRT Analyzer stops working (crashes, hangs), DAQ device can detect that there are no commands
coming from the main program and do some actions. WAGO fieldbus coupler supports watchdog
functionality - when watchdog timeout is reached, it automatically resets all output to 0 state.

Watchdog timeout: if there are not commands received from the main program during the specified time (in
seconds), watchdog recovery plan is activated (all outputs are set to 0).

5.16 Python scripts

You can enhance the functionality of IRT Analyzer by integrating Python scripts in various ways:
1. Script Triggered as an Action: Run a Python script in response to specific events.

2. Conditions Logic: Implement automation conditions controlled by Python scripts for more complex
automation.

Configuring Python Scripts
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Python scripts can be configured in the Automation Mode setup dialog, specifically on the Python Script
page. Here, you define scripts that run when automation mode starts and stops. Due to limited space for
script text on this page, it is recommended to use this area solely for loading the necessary Python modules
and calling initialization or deinitialization routines.

e Startup Script: Executed when automation mode starts.

o Exit Script: Executed just before automation mode stops.

Automation Mode - /Python Sample/ x

Conditions Python Script

Alarms and Signals Startup script:

samples.start_daemon()
Measurement Cutputs
Actions

Image Recorder

Trend Recorder

RT5P Streaming

Shutter Control

P&T Control Exit script:
samples.stop_daemoni )

Python Script

General

Your Python modules should be stored in the 'PyProcessControl' subfolder of the directory where IRT
Analyzer is installed (typically within Program Files). To import your module in the Startup script, use the
statement 'import <your_module_name>'. It is advisable to keep most of your Python code within these
modules, limiting the Automation Mode setup to just module calls.

Console Output

Console output from Python scripts, such as from 'print’ statements, is directed to the Messages Window.
To view this, select 'View | Messages Window' from the main menu or press F4.

Python Script Samples

IRT Analyzer includes a 'samples.py' module with simple code examples illustrating how Python actions
and events work within IRT Analyzer. This module can be found at
'PyProcessControl\embedscripts\samples.py’. The samples module is imported automatically, so manual
importing is unnecessary.
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Examples provided in the 'samples' module include:

e print_image_data: A function callable as an action, which prints current image measurements to the
Messages Window.

¢ send_to_influxdb: Demonstrates storing measurements in an InfluxDB database.

o start_daemon, stop_daemon, daemon_thread: Showcases running Python code in parallel and setting
up Python automation conditions.

Python Actions

Actions in IRT Analyzer are triggered when a specific condition is met. To create a Python Script action,
open the Automation Mode setup dialog, select the Python Script tab, and press the 'Add' button. Choose
either 'Python Call' or 'Python Script' as the Action type.

¢ Python Call: Calls an existing Python function by name. The function must be defined in the Startup script
or in a module imported therein.

¢ Python Script: Allows entering a script that executes when a trigger is activated.

When a Python Call function is triggered, it receives one parameter of type 'meph.Image’'. When a Python
Script is triggered, a 'meph.Image’ object is passed as a local variable named ‘img’.

User manual Page 154 of 200



IRT Analyzer

Conditions
Alarms and Signals
Measurement Cutputs

Image Recorder

Trend Recorder
RT5P Streaming
Shutter Control
P&T Control
Python Script

General

% Automation Mode - {Python Sample/

*
Actions
Edit Delete Up Dawn
Action Trigger
Call python function: samples.print_image_data 11 HIGH
24 Action X
Action type: Python Call
Trigger: 1+ HIGH ~
Call python function:
samples.print_image_data
Madule with the function must be placed in the scripts’ directorny.
meph.lmage’ instance is passed as function paramete
Cance
Add an action:
Add
Start Close

Python Conditions

To add a new condition controlled by a Python script, go to the Conditions page and click the Python
button under 'Add a condition'. After naming the condition, you can control its state within your Python code

using the 'set_python_condition_state(condition_name, state)’ function.
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Alarms and Signals Edit Delete Set Filter Up Down
Measurement Outputs Name Description Filter
HIGH [Area 1].Max = 700.00°C

Actions

Random Condition Condition defined in Python
Image Recorder

Trend Recorder

Python Condition *
RT5P Streaming

Condition name:
Shutter Control
Random Condition

P&T Control

mephset_pythen_condition_state] Random
dition’, state)’ from python script to change
conditicn state

Python Script

General

Add a condition:

Measurement DAQ Timer Combination Others >

Start Close

Running Python Code in Parallel

For automation conditions dependent on external processes or devices accessible from your Python script,
you may need to run Python code in a separate thread or process. This is typically started in the Startup
script. In this separate thread, you can subscribe to events from your process/device and update the IRT
Analyzer Python automation condition using 'set_python_condition_state()'.

Refer to the 'daemon_start’, 'daemon_stop’, and 'daemon_thread' functions in the 'samples.py' module
for an example of this approach.

Classes and Functions

Classes and functions for accessing IRT Analyzer objects, such as images and measurements, are defined
in the 'meph' module. This module is imported automatically, providing access to its classes and functions in
all scripts.

The 'meph’ module includes the following classes:
¢ Image

e Spot

e Line

e Area

Metadata

AutomationState
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Additionally, the 'meph' module provides functions such as 'set_python_condition_state' for automation
control, and logging functions like: 'system_log_info', 'system_log_warning’, 'system_log_error’, and
'system_log_set_error_state’.

For details please check the source code in 'PyProcessControl\embedscripts\meph.py’.

5.17 Multiple IRT Analyzer instances

When you have multiple image streams, it is not always convenient to process them in the same window as
was suggested in Multi-camera acquisition topic.

Another possibility is to run additional IRT Analyzer instances which will work independently:

¢ |IRT Analyzer will properly remember your settings in each instance, they will not overwrite each other.
e Each instance of IRT Analyzer will remember its own camera connection.

e Each instance will use its own acquisition project, with own automation configuration.

¢ |t is possible to configure IRT Analyzer to automatically open additional instances when first instance is
started. See Autostart dialog.

Limitations

e Two instances cannot connect to the same camera at the same
time.

e Each instance should use its own DAQ device, otherwise one
instance can change settings and port values set by the other
instance.

It is recommended to use several monitors, one IRT Analyzer
instance per monitor.

5.18 Autostart

It is possible to start acquisition and automation mode automatically when program is started.

To enable such behavior, select 'Automation | Autostart' in the main menu.

User manual Page 157 of 200



IRT Analyzer

When program starts

Start image acquisition
[ ]Run automation mode
[ ]Lock program with password Password ...

Run several program instances

1 =

QK Cancel

o Start image acquisition: when program starts it will automatically connect to the last used camera, start
image acquisition, and load analysis collection saved to the project.

¢ Run automation mode: after starting image acquisition, program will run the automation mode.

o Lock program with password: already after start, program will be locked with a password, so not
authorized people are not able to change configuration (they are only allowed to start the program in case
of a breakdown).

Run several program instances

When more than 1 instance is selected, additional instances of IRT Analyzer will start automatically together
with the first instance. Each instance will use its own configuration. See Multiple IRT Analyzer instances topic
for details.

Autostart settings are saved in the project, so when you change
some setting and want it remembered, do not forget to also save
the project using 'File | Save Changes' command or the
corresponding button in the toolbar.

Number of program instances is not remembered in the project
(as every program instance has its own project). It is remembered
in the registry.

5.19 Password lock

It is possible to set a simple password lock which will block access to the program.

To set/change password use main menu "Window | Change Password'.
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Old password:

Mew password:

Confirm password: | ) |

QK Cancel

When password is set, you will see an additional button in the toolbar: ﬁj Press this button (or use main
menu "'Window | Lock") to lock the program. There is also Ctrl+Alt+L key combination.

When the program is locked this small window is shown:

Program is locked, Please enter password to
unlock it.

Unlock

This window blocks access to the main window and it is not possible to do anything with the program without
entering the correct password.

Forgot password?
To clear the password in case it is forgotten:
1. If IRT Analyzer is locked, close it with the help of Windows Task Manager.

2. Delete this key in the registry: HKEY_CURRENT_USER\Software\Fluke\Mephisto
7.0\CONFIG\Password.

5.20 Project loading automation

Acquisition projects can be automatically loaded by external events or by timer. To setup which projects
should be loaded use main menu 'Automation | Project Loading'.
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Projects | (3 Conditions
Enable Up Down
Project Condition
projectl pril
project2 pri2
project3 pri3
Add Edit Delete
QK Cancel

External events that trigger projects loading are defined by conditions. Conditions are specified in the same
way as conditions in the Automation mode, but a separate set of conditions is used. Click 'Conditions' tab to

create conditions for project loading.

Notes

1. Project loading uses its own set of conditions, not the
conditions from the automation mode. Temperature conditions
cannot be used to load projects.

2. The project loading list and conditions can be shared between
projects with the help of master project.

3. Project loading is active only when automation mode is active.

4. If several project conditions are true simultaneously, project
which is upper in the list will be loaded.

5. If a project condition is true for a period shorter than two
seconds, it may not be recognized by the program.

Project loading by a TCP/IP command
It is also possible to change currently loaded project using a TCP/IP (Telnet) connection.

IRT Analyzer can run Telnet server and listen to commands. By default, port 23 is used. Telnet server is
disabled by default and can be enabled in appconfig.ini file located in the program installation directory.

[TelnetServer]
Enabled = 1
Port = 23
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When multiple program instances are used, Telnet server of each
instance should use its own port number. To specify a different
port number for the second instance create ini file named
appconfig2.ini and add [TelnetServer] section with a different port
number there.

A command is a text string trailed by <CR><LF>. IRT Analyzer answers each command with a response
code and a text description. If command is not recognized the response is "400 Unknown command".

Supported commands:
list projects : outputs list of available projects.
Response: list of available project names separated by <CR><LF> followed by "200 OK"

load <project name> : stops currently running project and loads project with <project name>, starts image
acquisition and runs the automation mode (if configured).

Response:
"200 The File has been successfully loaded." in case of success.
"404 File Not Found" if project with the specified name does not exist.

"500 Project loading failed." when an error is encountered during project loading. This response is followed
by a more descriptive error message that explains the failure.

stop automation : stops automation mode and disconnects from the camera.
Response: "200 Automation mode stopped.”

A client program to test project loading

Any program that can connect to TCP/IP port in text mode can be used to test, for example, Telnet Client
program (delivered with Windows, should be enabled in Windows features).

5.21 Profile peaks and valleys counter

It is possible to set a threshold for a line object and count the number of peaks (continuous profile sections
above the threshold) and the number valleys (sections below the threshold).

For example, using peaks and valleys counter in the image below we can count the number of hot strings.
Only full peaks and valleys are counted (each peak or valley must cross the threshold line twice). In our
example there are 14 peaks and 13 valleys.
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To set a threshold for a line object, click with the right mouse button on the object and select Threshold in
the context menu. After that peaks and valleys are counted automatically and you can display them by
selecting corresponding properties in the object label settings. Peaks and valleys counters can be also used
in automation conditions.
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Cut

Copy
Export ...

Delete
Hide

p

o m

Compensate Temperature ...

Ctrl+X
Ctrl+C

Del

Temperature Offset ...
Averaging k
Jx Filters ...
n-Image Profile
[+] Threshold

Threshold can be set as an absolute temperature value.

Or alternatively as a relative value that will be calculated from the current line minimum and maximum:
Threshold = (1-P) * LineMin + P * LineMax.

Threshold

(") Disable

0,50

() Absolute value (°C)
Q) Position between Min and Max (0.. 1)

>
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6 Reports

6.1 Reports in Microsoft Word

IRT Analyzer can generate reports in the format of Microsoft Word documents.

Important: To generate a report you need Microsoft Word
installed on your computer. All versions since Office 2003 are
supported, both 32 and 64 bit. If you use Office 365 it must be
installed locally on your PC, not in the cloud.

Infrared images with thermal analysis, linked to them visual images and comments are stored and handled in
IRT Analyzer. When a report document is created, it gets linked with IRT Analyzer and can import pictures
and data from it. Using tools from Thermo Reports tab you create special placeholders that are automatically
filled with data from IRT Analyzer.
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Date:

Resulting report is a single file in the widely spread Microsoft Word format, which can be easily sent to a
customer or converted into another form, for example PDF. Pictures, diagrams and data in a report are
active. This means that at any time if you find a mistake, you can return the picture with the analysis back to
IRT Analyzer for correction.

To speed up report creating you can use templates. Templates are predefined report documents with
placeholders not filled with any data. During automatic report generation templates are filled with real data,
image by image, page by page, and you get a ready report. You can use templates provided with IRT
Analyzer or prepare your own templates.
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There are two methods to create a report:

1. Automatic generation of reports using templates. This is the fastest method of report creation, it suits
well when you need to create a report having many similar pages. Please take into account that template
based report generation is designed for "individual images" analysis. This is when each image contains a
different object and is independent from the others. If you have an infrared video, generating a report with
a template will produce many pages, each page showing a video frame. This is not what you normally
would need.

2. Manual report creation method: creating a new or editing an existing document, periodically inserting
pictures and analysis data. You will import and place every picture/diagram/data separately in this case.
The advantage is that it does not require a prior created report template. This method can be used when
you need to edit an already existing report.

6.2 Generating reports using templates

To generate a report using a template, you should have a report template available. Use one of the
templates included with IRT Analyzer or create your own (see Custom report templates for details).

Please note that template based report generation is designed for
"individual images" analysis. This is when each image contains a
different object and is independent from the others. If you have an
infrared video, generating a report with a template will produce
many pages, each page showing a video frame. This is not what
you would normally need.

Before creating a report, you need to prepare your infrared images - open all images as a sequence in
Individual image analysis mode, create necessary analysis objects and edit comments for each image. Your
analysis and comments will be saved with each infrared image. When everything is prepared, select main
menu 'Tools | Multi-Page Report' to show template selection dialog:
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Flease select template for the report;
Template preview
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Building 1xIR. - Sample.daot |

Building 2xIR. - Sample.dot

Building 2xIR Plus - Sample.dot
Condition Maonitoring - Sample.dot

Start

New ...

Copy ...

Rename ...

Edit

Delete

Install ...

Close

Select needed template and press Start button. IRT Analyzer will go through all infrared images in the
sequence and export them into the report. Now your report is ready! It is opened in Microsoft Word, you can

change whatever you need and save the document, specifying the location where to save it.

exported images.

Before starting report generation, you can select quality for

6.3 Image quality settings

When IRT Analyzer exports images to Microsoft Word it has several possibilities to prepare images. They
can be of higher or lower resolution and their format can be different.There are two options available in the
IRT Analyzer for image export and you can choose what suits you better.

To show settings for export to reports in IRT Analyzer click on 'File | Settings' item in the main menu, then

select 'Reports’ tab.
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General Temperature Scale Reports  Others

Image format
{®) On-screen quality
() Printing quality

[]change badkground color

On-screen quality

Images and graphs are copied in the same resolution as you see them on screen in bitmap format. As
implies from the name, this option is better for documents that will be viewed on screen, not printed. File size
of the resulting document is smaller than when the printing quality is selected.

Printing quality

Image analysis objects and graphs are copied in a vector format (EMF). This option is better for documents
that will be printed or viewed on high DPI screens. Resulting file size is larger.

Background color

You can change background color of exported graphs and of infrared images (temperature scale
background). By default the color is white, you can make it, for example, gray. If you make background color
too dark, you will not be able to read text as it still stays black.

Same settings can be accessed from Word document when you
use 'Settings' in Thermo Reports toolbar.

New settings are not applied automatically to images already
exported to a report - you need to regenerate the report or update
each image manually.

6.4 Editing generated reports

After IRT Analyzer has generated the report, you, most likely, will want to check it or make additional
comments. You should feel free here, as the generated report is a usual Word document and you can use all
the Word features. For example, you can type some more text, change formatting, draw an arrow connecting
the problem zones at the infrared and visual images and so on.

IRT Analyzer adds its own Thermo Reports toolbar into Microsoft Word. This toolbar is designed to help you
performing report creation tasks.

AutoSave (@ off) O =

File Home Insert Design Layout References Mailings Review View Add-ins Help Thermo Reports

T . P = = [ = === 7 P -y
-"-.IIKT;'\‘ le:: New Section &Y Previous —;F = 4 Profile ‘j |.-"—- = ‘:':EI 7 Edit ] l. )
% K Delete Section &5 Next i i Histogram _J - kg | Delete - o
Browse Infrared Visual __ Table Field Summary Settings About
for Images E Duplicate 51 Document Properties Image Image * All Pictures = ~ Table -
Report Sections Pictures and Graphs 1 Fields and Tables Settings

For more information, see Thermo Reports toolbar.
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Document properties

If template contains Document Properties, after report is generated you will need to fill them.

Ll Document Properties et

Please, fillin document properties used in this report.

Property Value

Customer

Address |

Thermography date [Thermography date]
Thermaographer [Thermographer]

Indoor temp [Indoor termp]

Outdoor temp [Outdoor temp]

Termp difference In-Out [Temp difference In-Out]
Weather [Weather]

Pressure difference [n-Out [Pa]

Export Impaort Cancel

You can also change document properties at any time later. Click on 'Document Properties’ button in the
Thermo Reports toolbar,

Correcting mistakes

If you have noticed, that some of the information is not correct (or not full) and changes are required, do not
worry, you do not need to recreate the complete report again. Links to the original images and corresponding
analysis collections are stored together with the document. You just need to send the IR image you want to
change to IRT Analyzer, make necessary corrections and then apply the changes back into the report.

To edit an image or a diagram or any data imported from IRT Analyzer: J_J
1. Place the cursor (click) on an image, a diagram or a text field you want to change. Browse
for Images

2. Press the 'Browse for Images’ button in the Thermo Reports toolbar. IRT Analyzer will open
with the corresponding IR image loaded for additional analysis.

3. Make needed corrections in IRT Analyzer, press "Apply’ button in the 'Switch to Report' toolbar to
apply the changes. (Press 'Close' button to return to Word ignoring the changes.)

Switch to Report: g Apply & Close

Inserting a new infrared image

Sometimes you need to extend the report with data of an additional infrared image.

Duplicat
To add one more infrared images into the report: &3 Duplicate

1. Choose a place where you want to insert a new image by placing the cursor there.
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2. Press 'Duplicate’ button in the 'Report Sections’ group of the Thermo Reports toolbar to insert a new
section (an empty copy of the template). A new section will be added after the current one.

3. Click on the infrared image placeholder (the rectangle marked with caption 'Infrared Image') and press
the 'Browse for Images' button in the Thermo Reports toolbar. This will open IRT Analyzer.

4. In IRT Analyzer: open needed IR image, make the analysis and click "Apply' button in the "Switch to
Report' toolbar.

Deleting an image

Delete Secti
Click the image you want to delete and press 'Delete Section’ button in the 'Report L DL
Sections' group of the Thermo Reports toolbar. Current section with infrared image will be deleted from the

report together with the information attached to this image.

6.5 Thermo Reports toolbar

For you to be able to edit generated reports and to create new templates IRT Analyzer adds Thermo Reports
toolbar to Microsoft Word.

AutoSave (@ off) ) =

File Home Insert Design Layout References Mailings Review View Add-ins Help Thermo Reports

= - It = = =g i == - ’ I —
I\_;k‘ le:: New Section @ Previous '-ff. =—| 2 Profile ‘j ,i = E_l ﬂ Edit D i
% [ Delete Section 3 Next ) s Histogram - — | Delete - =
Browse Infrared Visual __ Table Field Summary Settings About
for Images &7 Duplicate 51 Document Properties Image Image ® All Pictures - - Table ~ -
Report Sections Pictures and Graphs F1 Fields and Tables Settings

If you cannot find Thermo Reports toolbar in your Word, please see Troubleshooting reporting problems.

Report Sections

Sections are used to separate report header/footer pages from the pages with images and inspection data
imported from IRT Analyzer.

¢ 'Browse for Images': opens IRT Analyzer so you can select IR image to fill current
section if it is empty. If current section is not empty, this command opens IR image
stored in the section for editing. See Editing generated reports for details.

¢ 'New Section': adds a new section to the document. Sections are used to separate
IR images and to link them with graphs and tables. In templates, section with an IR
image placeholder defines document part that is duplicated for every reported
image.

¢ 'Delete Section': deletes the current section.

o 'Duplicate’: creates a new section (page) at the current position and copies section
layout from the previous section. Use this command to insert new image and
inspection data.

¢ 'Previous/Next': jumps to the previous or to the next section in the document.

e 'Document Properties': displays a dialog to change values of the document
properties.
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Pictures and Graphs

With the help of Pictures and Graphs group you can create picture placeholders. Placeholders are special
objects that mark places in the document where infrared or visual images, profiles or histograms will be
placed.

‘Infrared Image': inserts infrared image placeholder at the current position. Double
click on the inserted picture to load data to it. If used in a template, report generator
will replace this placeholder by an infrared image.

¢ 'Visual Image': inserts a visual image placeholder at the current position.

o 'Profile': inserts a profile graph placeholder. Graph will be drawn only when the
source infrared image contains line objects. Second profile placeholder in the same
section will use the second line object from the image.

¢ 'Histogram': inserts a histogram graph placeholder. Graph will be drawn only when
the source infrared image contains area objects. Second histogram placeholder in
the same section will use the second area from the image.

¢ "All Pictures': allows to insert other placeholders supported by IRT Analyzer (not
all available placeholders have buttons in the toolbar).

Fields and Tables

Fields and Tables are similar to placeholders, only they are replaced not with pictures but with text
information.

¢ 'Image Info': inserts a table which is automatically filled with infrared image
properties information. You can select what data will be show in the table.

¢ 'Analysis Info'": inserts a table which is automatically filled with data taken from
analysis objects (e.g. spot temperature values). You can select what data will be
show in the table.

¢ 'Notations': inserts a table which is automatically filled with notations (not
supported by IRT Analyzer). You can select what data will be show in the table.

¢ ‘'Insert Field": inserts a text field which will be replaced by a text value (image date,
temperature at a spot, formula result, etc.).

¢ ‘Insert Document Property Field': inserts a document property field - a text field
that takes its value from the Document Properties.

¢ 'Formulas': displays formulas stored in the document. Formulas are mathematical
calculations based on infrared image measurements.

¢ 'Link Notations': by linking a notations set, you will be able to insert image
notations from this set as Fields and Tables.

¢ 'Insert Summary Table": inserts a summary table. Summary table shows
information about all measurements in the report (one row per each IR image).

¢ 'Update Summary Table': updates contents of a summary table. When you add
new data to the report or modify some data the summary table is not updated
automatically, you need to update it by pressing this button.
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¢ 'Edit': changes properties of the active report element (placeholder, field or table).

o 'Delete’: deletes active report element (placeholder, field or table).

Settings
'Settings': allows to select general properties of the report document: type of section

breaks (page or continuous), imported pictures format parameters (like image quality
optimization - screen or printing) and some parameters for drawing diagrams.

'About’: gives information about the company and the product.

6.6 Manual report creation method

This method does not require use of report templates. You open a new document in Microsoft Word and edit
it just as you edit any other document. IRT Analyzer provides images, graphs and data for your document.

Images and data are imported from IRT Analyzer with the help of 'Thermo Reports' toolbar. See Thermo
Reports toolbar topic for reference.

AutoSave (@ off) O =

File Home Insert Design Layout References Mailings Review View Add-ins Help Thermo Reports

e . : : —— = 7. i ==| 7] Edi 3 )
l"-.I'*:;'\ IE:: New Section ) Previous N = 49 Profile ‘j |.-"—- = T # Edit 5} i
% K Delete Section &5 Next i i Histogram - - kg | Delete - o
Browse Infrared Visual __ Table Field Summary Settings About
for Images E Duplicate 51 Document Properties Image Image * All Pictures = ~ Table -
Report Sections Pictures and Graphs 1 Fields and Tables Settings

Infrared image

You should start with putting an infrared image into your document. If infrared image is not present in the
document (more precisely - in the current section), you will not be able to import other images and data.

To insert an infrared image to the document, move the caret to the position where you need the image and
click on ‘Infrared Image' button in the Thermo Reports toolbar. This will add an empty infrared image
placeholder to your document.

H Infrared Image

Now you can fill this placeholder with an actual image. Double click on the placeholder to open IRT Analyzer.
In IRT Analyzer open an infrared image, click "Apply’ button in the 'Switch to Report' toolbar

Switch to Report: Jg Apply &/ Cl
wilch To Repa G Apply 4 Close . This will transfer infrared image with analysis data to your Word

document.
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53.4

Min: 19,5°C
Max: 46 3°C

10.3

If you double click on a placeholder filled with an infrared image, its contents is opened in IRT Analyzer. You
can modify the image (like change temperature scale, change analysis objects). Press 'Apply' in 'Switch to
Report' toolbar to update the data in the document.

Temperature scale

You can select not to show temperature scale on an infrared image drawing. To select this option, click on

the infrared image once to make it selected and press 'Edit' in Thermo Reports toolbar. Remove mark from
'Include temperature scale' check box.

Note

The source infrared image is not stored inside Word document,
only a link to the image on disk is stored. When you double click
on an infrared image placeholder IRT Analyzer uses the link
saved with the placeholder to load the data.

This means that if you (or another person) open the document on
a computer that does not have access to the original images, it
will be not possible to change how the image looks or change its
analysis objects.

Graphs

Profile or Histogram

After you inserted an infrared image into your document, you can insert graphs related to this image. Move
the caret to the position where you need the graph and click on 'Profile' or 'Histogram' button in Thermo
Reports toolbar. Please note that your infrared image should already contain the needed analysis object (a
line for profile graph, an area for histogram).

The first graph will display data for the first object. If you insert a second graph, it will take data from the

second object, and so on. It is not possible to specify which object should provide data for a graph - graphs
select their objects automatically.

Profile - Line 1
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To modify graph data you need to change corresponding object in
the infrared image. Double click on the infrared image to open it in
IRT Analyzer and change the object there.

Visible image

Visible image saved with the infrared image can be inserted in the same manner: use 'Visual Image' button
in Thermo Reports toolbar.

Other graphs

IRT Analyzer supports several other graph types, for example, trends. There are no individual buttons in
Thermo Reports toolbar for each graph, but you can use 'All Pictures' button to show dialog with a list of all
supported image placeholder and use any of them.

Fields

Measurement data, like spot temperature values, and other text data, like image date and time, can also be
easily added to your document. Fields are used to show such information. There are standard fields
supported by Word, for example page number field, and there are special "thermo" fields handled by IRT
Analyzer.

To insert a "thermo” field to your document, use 'Field' button in Thermo Reports toolbar (new field will be
inserted at the caret position).

Field selection dialog:

Source IR image: 1

Image Maximum temperature in the area.
Camera
Comments
Spot

Line (AR_MAX 1:1)
A:rea

b Max —
Avg Object index: | 1 =

i Tem perature params
Delta
Motations

QK Cancel

For analysis objects like spots or areas you need to select object index.

When you place the caret in a field placeholder in the document its background becomes gray: 8L.7°C |n
other regards it is a normal text, you can change its style (font, color) as you wish.

User manual Page 174 of 200



IRT Analyzer

Changing a field

If you want to modify a field, place the caret in a field and click on 'Edit' button in Thermo Reports toolbar. It,
naturally, works only for fields created with Thermo Reports toolbar.

There is 'Edit Field' item in the context menu of a field, you do not need this one. It opens Word's field dialog,
it is not useful for "thermo” fields.

Deleting a field

To delete a field created with Thermo Reports toolbar, place the caret in a field you want to delete and click
'‘Delete’ in Thermo Reports toolbar. You can also delete fields just as you delete any other text with Delete or
Backspace keys.

Tables

With fields you can display any text information provided by IRT Analyzer. But often there is lot of such TEE'IE

information needed in your document. Tables in IRT Analyzer reports organize fields into tables. Also
tables help when you do not want to care about how many analysis objects there are on the image - when
you add or delete an object, corresponding rows will be automatically added or removed from the table.

Use 'Table' button in Thermo Reports toolbar to create a table. There are three types of tables: 'Image Info',
'‘Analysis Info' and 'Notations'. 'Image Info' and 'Analysis Info' tables are similar, the only difference is the
preselected rows that are present in the table by default (and you can change them). Notations table is
different, it is automatically filled with all notations saved with an infrared image. See Notations in reports for
more details.

Source IR image: 1 =
Available rows: Selected rows:
Image Spot Value
Camera Line Max
Comments Delta Value
Spot
Line
Area
Max
..... A'\l'g
‘.. Temperature params
Delta
MNotations
Maximum temperature in the area. Add Remove + |+
oK Cancel

You need to select rows that will be present in the table. Please note that for analysis objects, you do not
need to specify object index - if there are more than one object, they all will be added to the table
automatically.

Here is how a new table looks like by default:
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Point A 59.8°C
Point B 28.4°C
Line 1 Max @ 81.7°C
Line 1 Min | 29.3°C

And here is how it can look with formatting applied:

Point A 59.8°C

Point B 88.4°C
Line 1 Max 81.7°C
Line 1 Min 29.3°C

Formatting will not be lost when table is refilled after source image analysis changes. This becomes
particularly important when tables are used in templates.

Changing an existing table

If you want to modify an existing table, place the caret in any place of a table and click on 'Edit' button in
Thermo Reports toolbar. It works only for tables created with Thermo Reports toolbar.

Deleting an existing table

To delete a table created with Thermo Reports toolbar, place the caret in any place of a table and click
'Delete’ in Thermo Reports toolbar.

More than one infrared image in a document
You can put many infrared images into your document. Here are some hints how to handle them properly.
Graphs

When there are several infrared images in a document and you want to add a graph, you will obviously need
to point to which infrared image your graph belongs. When you add a graph and IRT Analyzer report system
sees that there are several infrared images, it shows a dialog where you need to specify an index of an
infrared image the graph should be linked to.

Source IR image: 2

Indude temperature scale

Picture in Picture
K Cancel

You can relink a graph to another infrared image afterward: double click on a graph placeholder to show the
dialog again.

Fields and tables

With fields and tables it is similar. When you create a field or a table, you can specify index of an infrared
image this field or table should be linked to.

Using sections to separate infrared images

When you need many infrared images in your document, not just 2, 3 or 4, the method for linking graphs,
fields and tables described above becomes rather cumbersome. This is where sections come to help.

Sections are subdivisions of a document. Once a document is divided into sections, you can make formatting
changes that apply only to one section. For instance, you can change the page orientation or the number of
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columns for just one section. Sections also separate infrared data - you cannot link a graph or a field with
infrared images from other sections. Infrared image numbering is reset.

This makes it convenient to put every infrared image into a separate section. Then you do not need to bother
with image indexing - all graphs, fields and tables are automatically linked to the infrared image found in the
same section.

Section breaks

Sections are separated with section breaks. You can use Word's means to add a section break or the 'New
Section' button in Thermo Reports toolbar. There are section breaks that start a new page - Section Break
(Next Page) and sections breaks that does not - Section Break (Continuous). You can use section break
type that suits better for you. 'New Section' button in Thermo Reports toolbar always start a new page.

Duplicate section

Often reporting you need to make for each infrared image is very similar. It is then convenient to do one
image, then copy it and then fill it with new data.

There is 'Duplicate' button in Thermo Reports toolbar that does exactly this. It adds a new section and
copies all the data (text, placeholders, fields, tables - everything) from the previous section. Placeholders,
fields and tables are emptied so you can select a new infrared image from IRT Analyzer to fill them.

By default, 'Duplicate' adds section breaks that start new pages. You can change this in the settings - click
on 'Settings' button in Thermo Reports toolbar and select "Several sections per page" option.

Summary table

Summary table is a table of fields taken not just from one infrared image but from all images in the
document. It is kind of table of contents for reports. Each row of a summary table represents one infrared
image. Columns can be any data available for the fields.

To create a summary table:
1. Add several infrared images to your document, so new summary table is not empty.

2. Move the caret to a place where you want to insert a new summary table and click on 'Summary Table'
button in Thermo Reports toolbar.

3. Select necessary categories in the 'Summary Table Editor', press 'OK'.

4. Use Microsoft Word features to format your table, for instance, use tools in "Table Design' and 'Layout’
tabs.

Summary Table Editor is very similar to the normal fields table editor. In the left part of the dialog there is a
list of all available fields grouped under several categories.
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Available columns: Selected columns:
Image Number |
Camera Eate fcagera
ommen
Comments Area 1 Max
Spot Fault Rating
Line Page
Area
Delta
MNotations
Special
Add Remove | *
First
QK Cancel

The list of fields is the same as in the fields editor with the exception of 'Special' category that contains two
fields:

¢ 'Number': index of infrared image in the report (same as the row number in the summary table);
¢ 'Page Number': page number of the page that contains corresponding infrared image .

You can have as many columns in the summary table as you can fit on your document page. To add a
column, click on it and push 'Add' button. It will appear in the right part of the dialog which contains the list of
selected columns (fields). To remove a field from the list, click on it in the right part of the dialog and push
'Remove’ button. You can also add and remove fields by double clicking on them.

To define columns ordering use buttons with 'Up' and 'Down’ arrows.

The table will be added to the document at the caret position. For templates, summary table is not allowed to
be in the same section together with infrared image placeholder, if you select such insertion place, a new
section will be added and summary table will be created there.

Below is an example of how a summary table may look.
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., Image Image
Ne Filename Date Problem Page
1 95180001 16.06.2002 Componentoverheated, may i
need replacement
2 93180003 15.05.2001 Circuit hot, mavbe overloaded 2
3 95180006 17.05.2001 Unknown fault 3
4 95180007 19.05.2001 Unknown fault -
5 95190001  15.052001 Circuithot, maybe overloaded: 5
Temperature annomality
6 95190003 25052001  Fuseclip overheated 6
7 95190013 15.05.2001  Circuit hot, mavbe overloaded 7
8 95190014 31052001  Circuit hot, mavbe overloaded g
9 95200003 15.05.2001  Fuse clip overheated 9
10 93200007 15052001  Fuse clip overheated 10
11 93200008 22052001 Temperature annomality 16
12 96200001 05.05.2001 Unknown fault 17

6.7 Custom report templates

To manage templates, use Report Generator dialog. To open it, in the main menu select 'Tools | Multi-Page
Report'.
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Flease select template for the report;
Template preview Installed templates
; Building 1xIR. - Sample.dot | Mew
bl fefrae — jroT——— Building 2xIR - Sample.dot
Building 2xIR Plus - Sample.dot Copy
'] 1 Condition Monitoring - Sample, dot
Rename ...
Edit
Fiwars arpe Sam W 0
|::¢::::" = 1:: u:. Delete
Dwss 'ramars D Vil 0.0
Tirs carssy 13k
e =
Irage Bin ¥0a
Lorraar
Bararrurdeiar
I8 bl g Lpatey ar IFISE" -
Start Close

Install a template received by e-mail
To install a template received by e-mail:
1. Save received template file to your PC hard drive.

2. If the file is a compressed archive (for example zip) you need to unpack it first. Correct template file must
have dot, dotx or dotm extension.

3. In IRT Analyzer in Report Generator dialog, click on 'Install’ button. Select report template file.

Now your new template is copied to the proper place where report system can find it. It should appear in the
‘Installed templates' list and you can use it to generate reports.

Create new template

Click on 'New' button to create a new template. You will be asked for a name. New template will be opened
in Word for editing. It will not be empty - a helper template will be used where you can delete parts that you
do not need. If you want to start from scratch - just delete everything.

Also you can copy an existing template and then modify it to your needs. Select a template you want to copy,
click on 'Copy' button and enter a name for the new template. New template will be opened in Word for
editing.

Template structure

A template is just another Word document. We can think of a template as of a report with just one infrared
image section. This image section will be repeated for every infrared image sent to a report. Sections without
infrared images will be left unchanged.
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As a template is simply a report document, Manual report creation method works also for template creation.

Rules and hints for report templates organization

1. Placeholders, fields and tables must be not filled with real images (Thermo Reports toolbar will not allow
to fill them).

2. Every template must have at least one infrared image placeholder.

3. Usually a template has three parts - report header (title page), main part and report footer. There can be
more parts, but only the main part is duplicated when data is sent to a report, other parts are left
unchanged. The main part is the one with infrared image placeholders.

4. Template parts are separated with the help of sections (read about sections here). For templates sections
are especially important as they define what part of document is duplicated when data is sent to a report.

Section containing infrared image placeholder called a main
section. It is duplicated, other sections are not.

5. To see if your template is properly separated into sections you can show hidden formatting symbols:

Show/Hide T (Ctrl+*)

Show paragraph marks and other
hidden formatting symbols.

This is especially useful for
advanced layout tasks,

(?) Tell me more

Section breaks look like this:

1 Section Break (Mext Page)

Such marks should appear between the part of your template that is duplicated and the other parts.

6. If you use a summary table it should be either in the report header or in the report footer, not in the main
section.

7. Often images and tables change their positions during report generation. To make this does not happen it
is recommended to organize objects and text on your page in one big table with invisible borders. Text
Wrap for image placeholders must always be 'In Line with Text'.

Document properties

Document properties are text properties related to whole report, not to a particular infrared image. Examples
of such properties are customer name and address, report title, report data and so on. Document properties
are filled by template user after report is generated.

For a template you first define all the properties. Then you insert them at different parts of your template as
fields.

To define list of propertied click on 'Document Properties' in Thermo Reports toolbar. Then add all
properties you need to the list:
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|
|
[+ |+ Add Delete
' |
Property Value
Custarmer [Customer]
Address [Customer address]
Thermography date [Thermography date]
Thermaographer [Thermographer]
Indoor temp [Indeor temp]
Outdoor temp [OQutdoor temp]
Temp difference In-Out [Temnp difference In-Out]
| | Weather [Weather]
Pressure difference In-Out [Pa]
|
| Export Impart OK Cancel

After you have a list of document properties ready you can insert them as fields. Put caret to a place in your
template where you need a property to appear. Find 'Field' button in the Thermo Reports toolbar and click on
a small arrow under the 'Field' button, select 'Insert Document Property Field'.

== === [ Edi T
== T #] Edit ,-”I
— —— g |Delete
Field Summary Settings
= Table ~
= Insert Field

= Insert Document Property Field
=| Formulas

?. Link Notations

A small dialog will appear. Select a property there.

6.8 Notations

A set of frequently used notes, divided into categories is called notations in IRT Analyzer.

Consider, how many different sentences you use when writing an inspection report? Most likely not that
many and they repeat frequently. Notations allow you to define all possible comments once and divide them
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into groups. Every time, when you need to add a note to an image, instead of keying in the text again (or
copying it from another image), you can simply choose it from a list of notations. Moreover, software of some
infrared cameras allows you to do it in the field.

Notations are indispensable when creating reports. Just define places in a report template where to insert
notations by category — and the textual part of your report is done automatically.

There is also Notations Briefcase, the place where you can store many sets of notations and select an
appropriate one for your current case.

Selecting notations for images

Notations are available only in Individual image analysis mode.

When you have opened an image for analysis, you can find Notations window under the Analysis Objects
window:

Motations a
|1 Fault Rating: Mo Fault

Default notations are very simple, you can only select a fault rating. Click on Notations window to activate
edit mode and then mark appropriate options.

Motations a
|1 Fault Rating

07 No Faul]

" Low

"3 Medium

i1 Severe

Selecting notation set from Notations Briefcase

You can assign a different notations set to your image. To do so in the main menu select 'Tools | Notation
Set'.

Default
[—=1 Fault Rating
Mo Fault
Low
Medium
Severe
Change ... Close

Press 'Change' button to open Notations Briefcase:
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el
'

ENew [ ¥ | 4o [
Preview: Condition Monitoring - Sample Motations

I Location *  Name
|1 Equipment -
Motor LDefault
Pump
Compressor
Furnace
Creen
|1 Equipment | D
Ir 1 Nominal Load
1 Actual Load
I Detected Faults
‘walve malfunction
Damaged inculation
Brush contact problem
Materizl deformations
Blodkage in cooling passage
Broken or defective valve
High oil temperature
Blocked oil cooler
Blocked radiator tube
Hinh rasdiztar indet or castlet temneratore

* Condition Monitering - Sample

Assign Close

Select needed notations set and press 'Assign’.

Notations set will be active for the current image and for all other
images stored in the same folder.

After you selected a new notations set, you can use it to annotate images:

Motations a
{3 Pump
) Compressor
{3 Furnace
{7y Owen

[ Equipment 1D

(=1 Nominal Load

=1 Actual Load

=1 Detected Faults
[l Darmaged insulation
[]Brush contact problem
[ ] Material deformations

| N T O O S,

Note: when notations are chosen for an image, they remain with
the image even if you select another notations set. In this case
you will see combination of chosen notations from the old
notations set and notations from the new notations set.

Adding new notations
Some notations categories do not have predefined values. Examples are "location" or "customer name".

Sometimes you will not find the needed entry in the available notations list. In such cases you need to enter
a new value.
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Select the category you need to enter a new value for and press Enter.

Motations q

I} Location
iv| Hereis a new valug

[~ Equipment
"3 Motor
& Pump
s Compressor
{3 Furnace v

In the same manner you can add new categories to your notations, but this is not recommended as such
categories will not be available for automatic import in the reports.

6.9 Notations in reports

Before you can work with notations in your document or template you need to import a notations set. (There
is possibility to work with notations without importing notation set - it is to use Notations table.)

To import a notations set find 'Field' button in Thermo Reports toolbar, click on the small arrow under it and
select 'Link Notations'.

—— [ —
.L - Z| Ly |.fa._F):i
—— @ Delete
Field Summary Settings
= Table ~
= Insert Field
= |nsert Document Property Field

= Formulas

#  Link Notations

This will open Notations Briefcase dialog where you need to select a notations set.
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ENew [ ¥ | 4o [
Preview: Condition Monitoring - Sample

[ Location

(1 Equipment
Wator
Pump
Compressor
Furnace
Owven

(1 Equipment I1D

[~ Nominal Load

[P Actual Load

[ Detected Faults
‘walve malfunction
Damaged inculation
Brush contact problem
Materizl deformations
Blodkage in cooling passage
Broken or defective valve
High oil temperature
Blocked oil cooler
Blocked radiator tube
Hinh rasdiztar indet or castlet temneratore

Motations
*  Mame

* Default

* Condition Monitering - Sample
LU 4

Assign Close

After notations are imported to your document or template, they become available as fields, in tables and in

formulas:

u‘ port Feld

m

Source IR image: 1

Pt

Image
Camera
Comments

Spot

IUse 'Link Motations' button in the
Thermo Reports toolbar to have
notations here,

Line

Area

e

- Location

- Equipment

- Equipment ID

- MNominal Load

- Actual Load

- Detected Faults

- Fault Rating

- Recommendation J

Notations table

Notations table is a table with all notations chosen for an image. It can also contain comments.
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To insert notations table move the caret to a place where you want to insert the table and click on 'Table |
Notations' in Thermo Reports toolbar.

Source IR image: 1

Shiow Comments

Ok Cancel

You do not need to select which notations should be present in the table - all notations will be added
automatically when the infrared image is exported to the report. If you do not want all notations, use 'Analysis
Info' table and select only notation categories you need.

As notations table imports all notations, it does not need to know which notations categories are there in
advance, so there is no need to import the notations set.

Location Floor 2, Block 51

Equipment Cabinet 1

Equipment ID 890-GH

MNominal Load 75%

Actual Load 70%

Detected Faults Component overheated, may need replacement
Fault Rating Medium

Recommendation Repair at scheduled shut down

6.10 Formulas

For reports it is possible to define formulas that will take analysis object values (or other fields) as
arguments. They are especially handy in templates.

Formulas can be used to:

o Calculate special values based on thermal measurements;
o Automatically assign fault ratings and display them as text;
e Change text and color of a field by on a condition.

First you create formulas, after that you can use them as fields and in tables (including summary tables).

Creating list of formulas

Open a report template (or a document) in Word. To define formulas find 'Field' button in Thermo Reports
toolbar, click on a small arrow under the button and select 'Formulas' item.
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A Edit ég
ea
& | Delete ]
Field Summary Settings |

> Table ~

=1 |nsert Field

= |nzert Document Property Field
=] Formulas

®. Link Notations

A dialog with list of formulas will appear:

0 Formulas et
= Mame Expression Add
1 Delta A-B Edit
2 Fault Rating if math.abs(A-B)>=20 then return "Critical Fault™
Delete
< >
Ok || Cancel

Click on 'Add' to add a new formula:
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Mame:

| Line span

Expression (or lua script):

Ll max-L1_min

Reference Keep unit Predsion: II =
Functions:
{ ! min (%, v) 3in(x)
i Xy max (X, ¥) coa (X)
+ ‘e 3qrt {x) tan (X)
- pi EXp (X) rad (x)
x aka (x) logi{x[,base]) exista({"x")
£ >
Field Style QK Cancel

First you should give your formula a name.

Then you need to enter your formula in the 'Expression' box. You can use other fields as arguments of your
formula. To insert an argument press 'Reference’ button and select a field you need in your formula.

Note: In formula expressions you cannot use other formulas.

Numeric formulas

Normally a formula is a numeric expression. In this case all arguments must be numbers. As arguments you
can use such values as image temperature maximum or a spot value, and not text fields such as image
name, comment or notation. For numerical expressions you can use functions you find in 'Functions' list.
Double click on a function to insert it to the expression.

Please pay attention that mathematical functions must have "math." prefix. For example abs() must be used
as math.abs().

Unit

For a numeric expressions you can use 'Keep unit' to automatically add unit to the formula result. Unit is
automatically deduced from the expression arguments. Usually this is the temperature unit. If unit of the
formula result is different from the unit of arguments, you can add the correct unit explicitly using
concatenation operator "..". For example:

A+273.15 .." K"
Precision

'Precision’ defines how many digits after the decimal point resulting number must have. Precision does not
work if you a add custom unit with ".." operator as described above.
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Text formulas

Formula result can be some text. The simplest case - you just use a text field and add some symbols to it.
Use concatenation operator:

"<<"..FAULT_RATING..">>"

For a more realistic example you would need to use if-then-else-elseif-end keywords:

if math.abs(A-B)>20 then return "Critical Fault"
elseif math.abs(A-B)>10 then return "Possibly Fault"
else return "No fault"

end

Note: Formula expression can be any LUA script.

Inserting formula as a field

After list of formulas is ready you can use them in fields and in tables, just like any other field. For example,
use 'Field' button in Thermo Reports toolbar to create a field which takes its text from a formula (you will find
formulas in the field tree).

Conditional field coloring

Using formulas you can instruct report system to change color of a field when some condition is fulfilled. You
can also make font of a field to become bold. This works for fields and also for fields in tables.

But it is a bit not straightforward. You cannot select any field and define a condition when it must be
changed. It is only working for formula fields. So if you need a field to be conditionally colored you first
convert this field into a formula and then define the coloring condition.

Let's assume we have Fault Rating notation and we want it to be displayed in our report bold and in red color
when temperature difference between spots A and B is bigger than 20 degrees.

First we create a new formula that just copies value of Fault Rating field:
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B Formula *

Mame:

| Fault Rating Colored

Expression (or lua script):

FRULT_BATING

Reference |:| Keep unit Predsion: IZ =
Functions:

{ ! min (X, ¥) 3in(¥)

i xoy max (X, ¥) coa (X)

+ . 3qrt {x) tan (X)

_ pi exp () rad (x)

x aka (x) logi{x[,base]) exista({"x")
£ >

Field Style Cancel

Now we can define a condition for coloring the text. Click on 'Field Style' button and enter the condition text
(using 'Edit’ button):

Field St >

If condition is met;

math.abs(A-E) =20

Edit

Then do the following:
Make bold
Change color to: Red w

QK Cancel

Now you can use formula 'Fault Rating Colored' as a field or in a table and text will automatically change its
color when the specified condition is true.
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6.11 Macros

It is possible to extend report template functionality with help of VBA scripts. You can use the standard Word
events. Additionally, during report generation, IRT Analyzer calls these macros (if they are present in the
template):

e ThermoReportStarted: called after report document is created;

e ThermoReportFrameAdded: called after a new section (possibly with several images) is added to the
report document;

e ThermoReportFinished: called after all data is sent to the report.

To add macros to your template, open a report template for editing. Press Alt+11 to open Visual Basic editor,
add these subroutines to TemplateProject:

Sub ThermoReportStarted(Doc As Document)
'Your code here
End Sub

Sub ThermoReportFrameAdded(Doc As Document, FrameSectionIndex As Integer, NewSection As Boolean)
'Your code here

End Sub

Sub ThermoReportFinished(Doc As Document)

'Your code here
End Sub

6.12 Troubleshooting reporting problems

Thermo Reports toolbar is not present in Microsoft Word.

You cannot find Thermo Reports tab among other tabs in Microsoft Word. When the tab is not present,
report generation will not work either.

Possible cause: ThermoReport Add-In was disabled by Word. This sometimes happens when Word decides
that this add-in is causing problems. The solution is to go to Word Options (menu 'File > Options > Add-
ins') and check that ThermoReport AddIn is not disabled.

Then you can always try to reinstall IRT Analyzer and ThermoReport WordAddin:
1. Uninstall IRT Analyzer
2. Uninstall ThermoReport WordAddin (64 or 32 bit).

3. Install IRT Analyzer.

An error occurs during report generation

Actual errors can be different. In most cases this means that something is wrong with your Microsoft Office
installation. First thing you need to try is to repair Office installation (please look in the Internet for detailed
steps for how to do it).

If repairing of Office installation did not help, here is what you can try next (requires advanced Windows user
skills for editing registry):

User manual Page 192 of 200



IRT Analyzer

Removing Outdated References to Office from the System Registry

Uninstalling old versions of Microsoft Office can sometimes leave behind "orphan” keys in the System
Registry. These references to products that are no longer installed can prevent Thermo Report add-in from
working correctly with Microsoft Word — you may see error messages such as "Library not registered",
"Interface not registered", or "Object variable or with block variable not set".

To remove the outdated references, you will need to edit the System Registry, as detailed below. Please
proceed as follows:

1. Close all Office applications (Word, Excel, Outlook, Project, ...).
2. Click Start » Run, type regedit and click OK.
Keys for Office

1. Click on 'Computer' at the top of the left-hand panel, then press Ctrl+F to bring up the search window.
Paste the following string, including the {}, into the search window:

{2DF8D04C-5BFA-101B-BDE5-00AA0044DE52}
Mark the 'Keys' and 'Match whole string only' check boxes; clear 'Values' and 'Data’.

2. Click the + sign to expand the key. You will see one or more sub-keys:

2.3 for Office 2003

2.4 for Office 2007

2.5 for Office 2010

2.6 and 2.7 for Office 2013

2.8 for Office 2016 (2.6 and 2.7 are okay for Office 2016 as well, if there is a reference to
Officel6)

3. ldentify the key(s) that do not match version(s) of Office you actually have installed on your PC. If all of
them do match installed Office versions, omit steps 4 and 5.

4. You are about to delete the key(s) that correspond to versions of Microsoft Office that you do not have.
For safety's sake, you may want to back them up first. Right-click on {2DF8D04C-5BFA-101B-BDE5-
00AA0044DE52}, select Export, and save the file where you'll be able to find it.

5. Right-click the '2.something’ key that does not match, select 'Delete’, and confirm the deletion. Repeat
for each '2.something’ key that does not belong.

6. The {2DF8D04C-5BFA-101B-BDE5-00AA0044DES52} key can occur in more places. Usually they all
have the same sub-keys, but not always, so you need to examine every instance. Tap the F3 key to get
to each of the others in turn. For each one, repeat steps 2 through 5 (click the + sign, export the key to a
new file, and delete the orphaned 2.something entries).

7. Close the Registry Editor.
Keys for Word

Repeat the above steps also for key {00020905-0000-0000-C000-000000000046}.

8.3 for Office 2003 (not sure)
8.4 for Office 2007 (not sure)
8.5 for Office 2010 (not sure)
8.6 Office 2013

8.7 for Office 2016

After that report generation should run correctly.
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7 Extra tools

7.1 Image stitching

Automatic image stitching

You can stitch several images together using IRT Explorer:
1. Run IRT Explorer: main menu 'File | Explore'.

2. Navigate to the folder where your images are stored.

3. Select images you want to stitch together.

4. Right click on them and in the context menu choose 'Stitch'.

IRT Explorer will try to stitch images automatically. Not all images are good for automatic stitching. Stitching
algorithm tries to locate same geometry like corners or lines on adjacent images and then aligns them. Often
it cannot find such geometry and fails.
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297.8

- 290

285

275

270

265

2531

Simple composition tool

IRT Analyzer also includes a simple tool to manually compose several infrared images into one bigger
image. It does not allow to change scale and perspective of images, you only can do kind of collage of
several images.

To open this tool in the main menu select 'Tools | Compose Picture'.

First you open images you want to combine into one image, then position images on screen in the order you
need. After that you can save the resulting image.
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Compose Help
50% > € B ¥ | @Close

Scale a ‘
305

295

285
280
275
270
265
260
255

2484
Palette ...
Range

Preset

Auto

Custom ...

Ready Composition Mode

7.2 Subtraction tool

In addition to Image subtraction function IRT Analyzer has a separate subtraction tool that allows you to align
two images before subtraction.

To run the tool select 'Tools | Picture Subtraction'.
1. Open two images.
2. If they need alignment, select 'View | Subtract Area'. You will see two rectangles on the images.

3. Move the rectangle on one image so that objects on both images align. You can also use keyboard to
move the rectangles.

4. Save the resulting image.
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8 3rd party libraries

To implement some features IRT Analyzer uses these open source libraries and programs:

Python

https://www.python.org/

zlib

zlib

https://zlib.net/
Copyright (C) 1995-2017 Jean-loup Gailly and Mark Adler

libzip
https://libzip.org/
Copyright (C) 1999-2017 Dieter Baron and Thomas Klausner <libzip@nih.at>

libcurl

curl://

https://curl.haxx.se/libcurl/

Copyright (c) 1996 - 2019, Daniel Stenberg, <daniel@haxx.se>

Lua
https://www.lua.org/

Copyright © 1994-2019 Lua.org, PUC-Rio.

libmodbus

https://libmodbus.org/
Copyright © 2001-2013 Stéphane Raimbault <stephane.raimbault@gmail.com>
libtelnet

http://github.com/seanmiddleditch/libtelnet
OpENer

https://github.com/EIPStackGroup/OpENer

User manual

Page 198 of 200


https://www.python.org/
https://zlib.net/
https://libzip.org/
mailto:libzip@nih.at
https://curl.haxx.se/libcurl/
mailto:daniel@haxx.se
https://www.lua.org/
https://libmodbus.org/
mailto:stephane.raimbault@gmail.com
http://github.com/seanmiddleditch/libtelnet
https://github.com/EIPStackGroup/OpENer

IRT Analyzer

Copyright (c) 2009, Rockwell Automation, Inc. ALL RIGHTS RESERVED. EtherNet/IP is a trademark of

ODVA, Inc.

libpng

http://www.libpng.org/

Copyright (c) 1995-2019 The PNG Reference Library Authors.
libtiff

http://www.libtiff.org/

Copyright (c) 1988-1997 Sam Leffler

Copyright (c) 1991-1997 Silicon Graphics, Inc.

QR Code generator library

Copyright © 2022 Project Nayuki. (MIT License)
https://www.nayuki.io/page/qr-code-generator-library
Axialis

http://www.axialis.com

Some of the used icons are courtesy of Axialis Software.

If source code of a library was modified it can be downloaded from here:

http://www.grayess.com/open_source/
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9 Document revisions

1.4-7.5.240

1. WAGO 750-352 fieldbus coupler -> WAGO 750-362 fieldbus coupler. Two first sentences are changed to
tell that old 750-352 is also supported.

2. System requirements: Windows 11 is added to the list of supported OSes.
1.5-7.5.242

1. Managing licenses: QR code activation method added.
2. 3rd party libraries: Nayuki QR code library added.

1.6-7.8.36

Profile peaks and valleys counter: added a possibility to set threshold as a relative value.
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