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Welcomel!

Thank you fa choosing the optris Pl Connect software!

The optris PI calculates the surface temperature based on the emitted infrared energy of objectg Basics of
Infrared Thermometry] . The twodimensional detector (FPA- focal plain array) allows a measurement of
160 x 120 pixels and will be shown as thermographic image using standardized palettes. The radiometric
processing of the picture data enablesthe user to do a comfortable detailed analysiausing the software

Pl Connect.

Main features of Pl Connect software:

A Display of the real time thermal imagg120 Hz) with a wide
range of measurement functions

A Recording function (video, radiometric videosnapshot)

A Analysis and post processing of
infrared images/ videos

A Complete set up of parameters and
remote control of the camera

optris PIConnectd E2014-02-A



Legal disclaimer

Optris GmbH

All products are warranted against defective materials and workmanship for
P g P Ferdinand -Buisson -Str. 14

a period of two (2) years fran the delivery date of the original purchase, .
; ; D 013127 Berlin

provided such products have been under normal storage, use and service,

and in accordance withthe instruction. This warranty expires in case of GERMANY

inappropriate use of all delivered components. Phone: +49 -30-500 197-0

All products not manufactured by us included in systems delivered byus to Fax: +49 -30-500 197-10

the original purchaser carry the warranty, if any, of the particular supplier

only and we haveno responsibility whatsoever for such products. E-mail: info@optris.de

The manufacturer isnot liable for any use of the softwre Pl Connect Internet: www.optris.com

including data recording. The manufacturer doesnot carry liability for errof

free operation of the software in any hardware and operating system.

The warranty is not expressed for possible quality changes, errors when presenting the softvearoccurring

defects during operation or insufficiencies in certain applications. The user is liable for any defects or data

processing insufficiencies when in using the software.

The manufacturerhas no other liability inside the scope of supply other tha mentioned above. The

manufacturershall not be liable for any business loss or claim for compensation, loss of the computer software,

possible loss of data, additional costs for replacement software, claims of third parties or other occurring costs

or failures and deficits.

The software is protected by copyright and is not allowed to be changear sold to third parties

Note
& Read the manual carefully beforeyou start the device The manufacturerreserves the right to change
the herein described specifications in case of tebnical advance of the product.
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1. Getting started
1.1. Software installation

Please install at first the software PConnect from the CD. The CD contains the software application, the
specific calibration data of the imager as well as some sample files. Thesdata will be installed automatically.

Note
Before installing the new software please uninsta#arlierversions of the Pl Connect.If you want to
uninstall the software from your system please use theninstall icon in the start menu.

Insert the installation CD into the acording drive on your computer. If the autorun option is activated the
installation wizard will start automatically. Otherwise please stasetup.exe from the CD-ROM. Follow the
instructions of the wizard until the installation is finished.

The installation wizard will place a launch icon on tle desktop and in the start menu.

Now you can connect the infrared imageiinto an USB port (USB 2.0) of your | ———
PC. After the software has been started, you should see the live image from 0 [—
the camera inside a window on yur PC screen. ?\Q .

The sharpness of the image can be adjusted by turning the exterior lens ring
at the camera.

optris PIConnectd E2014-02-A
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1.2. Choice of camera
In case you are using more than one Pl simultaneously (e.g. via USB hub) please select the required PI from the

list in the|Devices| menu.

1.3. Choice of language

In the[Tools| and |Language| menu you can choose froma variety [ Chinese (People's Republic of China) / S (54 1 210
of available languages. English / English

French (France) / francais (France)

German / Deutsch

Italian / italiano

Korean / 3+=20f

Russian / pyccxmit

Spanish (Spain) / espafiol (Espafia)
Turkish (Turkey) / Tarkge (Tarkiye)

Note
& In case your language is not provided you will finch translation toolon the software CD delivered with
the camera

optris PIConnectd E2014-02-A
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1.4. S oftware window (examp le)
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IRimage from the camera

2 | Temperature profile: Shows the temperatures along max. 2 lines at any size and position in the image
3 | Reference bar: Shows the scaling otemperature within the color palette
4 Temperature of measure area: Analyses the temperature according to the selected shape, e.g.
average temperature of the rectangle. The value is shown inside the IR image and the control display
5 Control displays: Displays all temperature values in the defined sasure areas like Cold Spots, Hot
Spots, temperature at cursor, internal temperature and chip temperature.
Alarm settings: Bar showing the defined temperature thresholds for low alarm value (blue arrow) and
6 | high alarm value (red arrow). Theeolor of numbers within control displays changes tored (when
temperature above the high alarm value) and tdlue (when temperature below the low alarm value).
7 | Histogram: Shows the statistic distribution of single temperature values.
Automatic / manual scaling d the palette (displayed temperature range): Man., </> (min, max),
8 o a e
1w: 1 Sigma, 3w: 3 Sigma
9 | Icon for quick access to Image Subtraction function
10 | Icon enabling switching between colompalettes

optris PIConnectd E2014-02-A



1.5. Menu and Toolbar (Icons)
1.5.1. Menu

Using the menu you can adjust all software settings. Eaclieature will be explainedin detail in the following
chapters of this manual:

File  Edit View Devices Tools Help

File Open, save and replay of files
Edit Editing of sequences and layouts
View Display or fade-out of different softwarefeatures
Devices Choice of camera and selfreferencing
Tools  Additional settings of camera and software parameters

Help Information about software

optris PIConnectd E2014-02-A
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1.5.2. Toolbar (Icons)

The most important features of the software can be actated directly via the toolbar.You can redesign the
toolbar according to your preferences(see section2.2.2). Available toolbar icons arefollowing:

%F | Configuration

Previous palette

Open

1k

Next palette

Snapshot history

=

Reference bar

Image subtraction

=

L

=l | Save
b

Play

Histogram

Image subtraction

Il | Pause

Temperature profile
(horizontal)

d | Stop

Temperature profile
(vertical)

= from file
I Enable
linescanner
Lin nner view
T escanner vie

€ Sighting view

Record

M| = |5 B

Temperature time
diagram

Linescanner

w | @

Copy snapshot to
clipboard

e

=

Digital display (main
measure area)

Save snapshot

e

cursor)

Digital display (mouse

clipboard

Copy screenshot to

== ]

s

Digital display group

Ama e

Save screenshot

Close all tools

F. A
(]

Full screen

Ll

Toggle between min,
mean, max

ﬁ configuration
Flag | Flag
Alarm
3D Chart
Visible Video

IR/Visible Fusion

optris PIConnectd E2014-02-A
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2. Software  configuration
2.1. Generals ettings

You can activate allhere mentionedfeatures in the[Tools|, (Configuration | and [General| menu (except for color
palettes).

2.1.1. Color palettes

In the[Tools|, [Configuration |, Measuring colors|and Standard palette menu you can Standard palette
choose from a list of color palettes to achieve ideal displaying of the infrared image and | |Fainbow |

the included temperature information. -:-]

You can also adjust the color palette via thelcon] on the toolbar or the menu and

[Shift palette]

Gray (Black = Cold)

B oo whie-con

Alarm Red

Iron

Iron Hi

Rainbow Alarm Green

Ik

optris PIConnectd E2014-02-A
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Examples of variouscolor palettes:

@38,6°C @38,5°C

(A
+>- |

Palette Iron

Palette Blue Hi
v

@238,9°C @38,2°C

Palette Rainbow Hi ' Palette Rainbow Medical

Palette Gray (Black = Cold)

optris PIConnectd E2014-02-A
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2.1.2. Temperature unit

Temperaturs unit
When setting the Temperature unit you can choose betweenCelsius (°C) and @® Celsius (°C)

Fahrenheit (°F). ) Fahrenheit (°F)

2.1.3. Temperature range of reference bar Temperature rangs
ViaMin. and Max. settings you can allocate colorsto temperature valueswithin the Ol O«
reference bar. O3 @ Manal
Min: 20,0 >
Max: 750 3
These are the following options

Manual | The upper and the lower border can be determined individually.

</> The softwarecontinuously defines the upper and the lower borderbased on the hottest and
coldest pixel in the image

o The mean value of alpixels in the image will becontinuously calculated. Based on the mean
1lu . . -
value onestandard deviation (1 sigma) sets the limits of reference bar

30 The mean value of all pixels in the image will beontinuously calculated. Based on the mean
value three stardard deviations (3sigma) set the limits of reference bar

optris PIConnectd E2014-02-A
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2.1.4. Displayed frame rate

The optionReduce display ed frames defines whatframe rateis Reduce displayed frames:
used to display the image Typically, the specification is in Hertz Mode:  |Ext. Averaging 7
(Hz, images per second). The maximum frene rate of the imager is . _ —
Display framerate: 10 % | Hz
120 Hz.
Aweraging time: 50 % | % of frame time

The camera supplies he softwareall images all the time Reducing
frame rate means that some images will not be considered. The
specified algorithm defineswhich images will be displayed or not:

Off The displayed framerate will be 120 Hz.
Skiopin The remaining images will be skipped by the defined frame rate, which means at 10 Hhat
ppIng every 10th imagewill be displayed
Average The images will be averaged by the defined frame rate, which means at 10 Hz that 10
9 images result in one averaged image
Minimum E.g. at 10 Hz10 single images compose one image where only lowest value pixels will be
considered.
Maximum E.g. at 10 Hz 10 single images compose one image where only highest value pixels will be
considered.
Ext The images will be averagedby the defined frame rate as well as theaveraging time ,
Avera .in which means at 10 Hzand 50% of frame timethat just 50% of 10 images (thus 5 images)
ging will compose a new averaged image.

optris PIConnectd E2014-02-A
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Note

A reduced frame rate means a less loadeccomputer in terms of data processing. Therefore, please
adjust the displayed frame rateaccording to your application as well as to the performance of your

computer.

2.1.5. Change of title bar

The Application title bar option enables the individual setting
of title bar.

The setting Default displays the standard software name

&P 1 Co nUsimgthe&ettingUser defined you can specify

Application title bar
(%) Default () User defined Instance name

Revision name

an individual name.The option Instance name is important if starting several cameras and software on one
computer. The optionRevision nam e is disabling the display of software version in the title bar

2.1.6. Optimization of software

Thedisplay of the thermal image in the main window of thesoftware can Optimization
be adjusted according to the performance ofthe computer. Using a slow | @ Quality ) Performance
computer it is recommended to choose the option Performance and to High-speed temperature calculation

deactivate all other options(display will be enlarged from 160 x 120

pixels to only 320 x 240 pixed). Choosing the option Quality and High-speed temperature calculation the

display will be enlarged from 160x 120 pixels to 640 x 480 pixels.
If Keep aspect ratio is selected the aspect ratio will be maintained.

The option Prevent screensaver is suppressing the screensaver functionality of Keep Aspect Ratio

your computer.

Prevent screensaver

optris PIConnectd E2014-02-A
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2.2. Software layout

2.2.1. Displayed windows

¢ OFE]

248 A

£33

M=y

XX
XX

Reference bar

Histogram

Visible video

3D Chart

Digital display (main measure area)
Digital display (mouse cursor)
Digital display group

Temperature profile (horizontal)
Temperature profile (vertical)
Temperature time diagram

Snapshot history

Close all tools

Separate window and window with positioning
field to place it into the software individually.

You can individualy choose the displayed windows and easily change their positions
within the desktop area (drag & drop) To add windows please use the menu item

\View| and Windows|.

On the one hand a window can be positioned separately on the screen. On the other
hand a window can be set at a fixed positionin the software The location can be
determined using the positioning field(mouse over the arrowsdaboveo ,belawo |,
aighto ,lefta) .

When awindow is dragged into another one (mouse has to be placed within title
head) both will be merged. You can switch between themusing the tab provided.

BOE)

optris PIConnectd E2014-02-A
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2.2.2. View bars

For individual display of software you can show or hide single bars in the software |[+] Tite bar
window. Z Menu bar
There is the possibility toShow all bars or Hide all bars by one click. Tool bar
Customize tool bar ...
NOt.e . . [v] statusbar
All icons shown on the toolbar can be individually selected via the [¥] Temperature range bar
optonCust omi ze (Prasé¢sedasnld.2). e
Show all bars
Hide all bars
2.2.3. Information within image
Using the menu |View and [Image Information |you can decide, which e —
information you would like to see inside the infrared image window. Temperature profile 1

Temperature profile 2

Via|Reference bar|you can set the position of the temperature scale within [#] Tempersture st main messure ares

the infrared image window. [~]

Measure areas
Reference bar

Date and Time

Use contrast color

optris PIConnectd E2014-02-A
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The menu item|Use contrast color| can be used for highlighting particular informaion within the IR image

@235,6°C @31,9°C

2.2.4. Temperatures in digital displays

Temperature at cursor

The menu option)View and [Digital display group temperatures|
allows the user to define which temperature control displays will
be shown in the application windowTemperatures (see section

2.2.1). The shown predefined values can also be displayed in the Reference temperature

Internal temperature

Chip temperature

temperature time diagram (see sectior4.3).
Furthermore, the alam configuration can be based onthese temperatures
(see section 4.8)

Display of thermal image without
and with contrast colors

B X

MeanValue

27,4°C
[ e—]

MeanValue

27,3°C

[ ]

Chip

39,0°C

—

Internal:

30,5°C

—

optris PIConnectd E2014-02-A

19



2.2.5. Layout management

In the menu itemView| and [Layouts| you can manage pre-designed or your own
image layouts. If youwant to use an alternative layout you must activate iinder
Load layout . You can saveyour own layouts withuser-defined names.

Note

Before you clickSave layout you must add new layout name into
the field provided.

Standard layout

Load layout

2

Save layout

5

$:X)

Delete layout

Import/Export layouts

-

> g3 2

Standard layout
-

Inspection

Labview

Linescanner self-triggered
Linescanner

Multiple areas

Process

| >

Scientific
Temperature profiles

<

optris PIConnectd E2014-02-A
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2.2.6. Assign/ remove layouts

In the menu item|Edit| and |Assign layout to current file| you can save files with a new layout setting.
Using |Remove layout from current file| it is possible to configure a file in a way that it has nassociated layout
pattern. When you playit again the layout of the previously playedfile will be used.

Note
A To confirm the changes as explained aboveyou must alwayssave the file. Pleae use the menu
and [Save| or the lcon| on the toolbar.

2.2.7. Further information

Independent whether otherprograms are running on your PCthe Pl Connect software can always be kepin the
foreground. To activate this feature please useView| and |Always on top]. All other applications will now run in
the background.

The thermal image of the main window can be displayedn a full screenmode. Please use the men and
IFull screen] or the lcon| on the toolbarto change the displaysize.

optris PIConnectd E2014-02-A
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2.3. Arranging of ther mal image

The thermal image within the main window of the software can be displayed in various ways using the menu
|TOO|S|, |Configurati0n | and |IR Image arranging |

2.3.1. Mirroring of displayed image

Sometimes, depending on the fitting position of the PI, it isiseful to Mimar
Mirror the camera image horizontally or vertically. Either the image will be | [ Horizontal [] Vertical
adjusted by the menu mentioned above orunder [Tools| and |Mirror|.

2.3.2. Rotation of displayed image Fotate P
. S : , : om o olhof
By tagging an icon it is possible toRotate the thermal image into a

different position. Alternatively, a manual adjustment can be done by O oy oF ] o%
defining a User defined angle . The Resulting size of thermal image will

be shown below. () User defined angle:

2.3.3. Zooming in areas of the displayed image Resulting size: 200 192

Using the Zoom option a defined measure area within therhage can be
enlarged in the main window. The option can be activated by tagging

Zoom

A i g ; Zoom rect: Rectangle hd
Zoom enabled . The Resulting size of thermal image will be shown
below. Left 124 %] Right 154 &
Top: 152 % | Bottom: 178 &
[] Zeom enabled

Resulting size:

optris PIConnectd E2014-02-A
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@28,0°C

@33,1°C

Rotation and zooming of a defined
measure area.

optris PIConnectd E2014-02-A
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2.4. Imager configuration
2.4.1. Calibration files

The menu(Tools|, Extended| and |Reimport calibration files| enables to boot the calibration data for the
currently connected PI.

2.4.2. Correction of camera calibration

Due to the thermal drift of bolometers all measuring IR cameras need an offset correction every few minutes.
Flag This correction is done by a motor drien motion of a blackened metal piece (so called flag) in the front of the

image sensor. In this way each image element is referenced with the same temperature. During those offset

calibrations thermal cameras do not measure (self referencing within 250 ms)n order to minimize this

disturbing effect the offset correction can be initiated manually or by an external control pin at a suitable point of

time.
In the Devices| and Refresh flag| menu or via the|lcon] on the toolbar the Flag
Flag (Shutter) can be refresied manually. Flag automatic

Min. Interval: 12 & sec.
The automatic correction of camera can also be set by defining minimum or ] Mazx. Interval: sec.
maximum intervals via the menuTools|, [Configuration | and [Device]. The Flag operation while recording:
options Flag automatic and Min. Interval control that the flag will not be O Useflag ® Avoid flag
released beforea given time period even though it might be required by the (O Use flag while skipped frames
imager. If the Max. Interval is defined the flag will alwaysbe released aftera

certain time period even if not required by the imager.

optris PIConnectd E2014-02-A
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Using the option Flag operation while recording and Use flag the correction is activated even if the camera is
recording. If Avoid flag is chosen the camera will not be corrected while recording. The optiotJse flag while
skipped frames is suitable at slow data capturing (3 Hz or less) as the correction will take placautomatically

between two recorded images (correction time app. 250 ms).

Note

VAN

the process interface input(please also see2.5).

The manual or automatic flag functionality is not available if the flag is externally controlled, e.g. via

Note

N\

laser radiation).

The flag canbe also used to protect the detector from potentially dangerous radiation (for example

2.4.3. Emissivity, transmissivity, ambient temperature

Using the menuTools|, [Configuration | and [Device| the Emissivity and the
Transmissivity (IR -window com pensation) can be set. The transmissivity is
referring to the |l oss of radiation
through a suitable window.

Knowing the Ambient temperature is inevitable for a correct temperature
measurement. The ambienttempeat ur e val ue is del.
internal sensor by default. Alternatively, the value can be set as a fixed value.

Emissivity

v

Fixed value: 1.000

i_f an object

Transmissivity (|R-window compensation)
Fixed Value:

1.000
S

Q‘nlfianﬁarﬁiuaratub y t
Fixed value: 230

LS

Ot 4*
n

sur f

amer adod
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Note

Q In case that theemissivity and / or the ambient temperature valuegre controlled throughthe Process
Interface (PIF) the here defined values wille ignored (please also see2.5). The display of actual
values will be shown in the status bar.

2.4.4. Reference temperature

The detector of the thermal imager has @hermal drift over the Refersnce temperaturs

time and must be correced by self referencing. At applications Source: Ficed value  |w

where a high measurement accuracy is needed, the thermal Compare with measuring area: Fitting mode:
image can be corrected permanently by setting a reference Rectangle v | |Auto v
temperature. Using the menu[Tools], [Configuration |, Device] St T 20 3| [¥]Consider flag

and Reference temperature several options fa manual or
automatic correctioncan be set.

If there is an area within a thermal image having a constant temperature value (e.g. black body) tis®urce can
be defined as aFixed value. By the option Compare with measuring area the area with constant
temperatures can be determined. The known reference value can be set withlfixed value. If the temperatures
are changing slightly within the defined area due to a thermal drift, the whole image will be corrected by a
certain factor.

Alternatively, the corretion can be done by an external value (e.gvia connected pyrometer) by choosing the
process interface PIF in (please also see2.5).
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There are severaFitting modes to adjust the thermal image:

Auto The software is choosing the best way of correcting the image (&iset or gain).
This kind of correction is recommended if there are big temperature differences

Offset _
between the reference temperature value and the thermal image.

. This kind of correction is ecommended if there are small temperature differences

Gain :

between the reference temperature value and the thermal image.
The optionConsiderflagi s decreasing the influence of the

the display of the referen@ temperature. It is recommended to activate this option.

camer ads
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2.4.5. Changing the optics

Using the menu[Tools|, [Configuration | and |Device| the Optics [ Crics
depending on the camera configuration must be chosen. As a | |30° #10040022
standard the cameracan be delivered with a23°, 6° or 48°
lens. If the camera is ordered with several additional lenses theurrently usedoptics must be chosen in this
menu.

[] Radial Distertion Correction
(Barrel Dist. Corr.)

The option Radial Distortion Correction enables the alteration of the original shape of the image delivered by
the Pl (barrel distortioncorrection). If the camera features a48° lens the option is activated by default, the other
lenses generally do not need to be corrected.

2.4.6. Changing the temperatur e range

Using the menu[Tools|, |Configuration | and [Device| the most suitable Temperature Temperature rangs
range for the processcan be set. Tre PI features temperature rangdrom 20°C to -20.0°C .. 100.0°C v
100°C, from 0°C to 250°Gand from 150°Cto 900°C.
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2.5. Imager interfaces

2.5.1. General

The Pl is equipped with a process interfacgcable with integrated electronics and terminal block)which can be
programmed via the software asan Analog Input(Al) and Digital Input(DI) in order to control the camera or as
an Analog Output(AO) in order to control the process. The signal level is alway8-10 V. The process interface
can be activated choosing the following options:

Analog Input(Al): Emissivity, ambient temperature, reference temperature, flag control, triggered
recording, triggered snapshots, triggered linescanner, uncommitted value

Analog Output(AO):  Main area temperature, internatemperature, flag status, alarm failsafe

Digital Input(DlI): flag control, triggered recording, triggered snapshots, triggered linescanner

L : Shield [black]
GND: Ground [brown]
DI: Digital Input [grey]
Terminal block | Vcc: Power [white] 5..24V DC PIF Electronics
Al: Analog Input [green]
AO: Analog Output [yellow]

Configuration Process Interface (PIF)
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2.5.2. Process interface (PIF)

Using [Tools], [Configuration | and [Device PIF menu you can configure a PIF whih is connected to the camera.
The number of in and outputs can vary depending on the connected PIF $tandard-PIF or Industrial PIF). A not
available in or output will be marked with a red exclamation mark!).

m | Extended measuring | Measuring colors

IR Image amanging | Alams | Extemal Communication |
General | Measure areas | Temp. profiles | Temp/Time dizgram | Device | Device (PIF) | Recording | Playing |

Analog Inputs
Al Uncommited value 0 = Ombar / 5V = 1200mbar

Al2 Emissivity ov=1/5v=01

Digttal Input
Dl Flag Cortral up low active

Analog Outputs

AOT: Main measure area Area 1: 0 =0°C/ 10V =100°C
ADZ: Intemal temperature up 0 =0C/10V=100C

AD3: Fail-safe Fail-safe pulse: BV

Fail-safe output
FS Active Setup | Signal on alarm, Signal on flag timeout

[] Support proprietary PIF cable

Auto apply

If you configure an analog value an addtional
window will show p if you press the Setup button.
In this window you can scale the inor output:

T
® Adjust slope )
Process ntefface 00 m
Interface:  Analog output AD1

Modus: Main measure area 80

Configurstion range:

200°C.. 100.0°C 80

Low Range
Temperature Volage 70
40 [ C = 199 & Vv 65
High Fange 80
Temperature Voltage .
B0 EjC - s BV
Parameter
Gain: 37.88mViIC
Offset: 148Y
Limits
-200°C=07V 0v=-385C
100,0°C = 5,24V 10V =2255°C
Auto apply. [ 0K J_Aeaty | [ Concel ]
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On the analog inputs you can select each function only once (exception: Uncommitted value).
On the analog outputs also each function can only be slected once (exception:Measurement area; Alarm).

Note
You can use theanalog inputs, outputs and the digital input
of the PIFsimultaneously.

If you activate the functionAlarm on an analog output you need to assign alsoin the Alarmstab the desired
measurement area tothe desired PIF output.
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