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Important note

Before operating the device, you must read, understand, and follow all instructions, warnings, cautions, and legal disclaimers.
Dulezita poznamka

Pred pouzitim zafizeni si pfectéte veSkeré pokyny, upozornéni, varovani a vyvazani se ze zaruky, ujistéte se, ze jim rozumite, a fid'te
se jimi.

Vigtig meddelelse

For du betjener enheden, skal du du leese, forsta og felge alle anvisninger, advarsler, sikkerhedsforanstaltninger og
ansvarsfraskrivelser.

Wichtiger Hinweis

Bevor Sie das Gerat in Betrieb nehmen, lesen, verstehen und befolgen Sie unbedingt alle Anweisungen, Warnungen,
Vorsichtshinweise und Haftungsausschllisse

ZNMaAVTIKN onueiwon

Mplv amo ) Aettoupyia TG CUCKEUNG, TIPETIEL VA SIABACETE, VA KATAVONOETE KAl VA AKOAOUONoETE OAES TIG OdNYIE,
TIPOELSOTIONTELG, TIPOPUAAEELG KAL VOUIKES ATIOTIOWOELG.

Nota importante

Antes de usar el dispositivo, debe leer, comprender y seguir toda la informacion sobre instrucciones, advertencias, precauciones y
renuncias de responsabilidad.

Tarkea huomautus

Ennen laitteen kayttdmista on luettava ja ymmarrettavéa kaikki ohjeet, vakavat varoitukset, varoitukset ja lakitiedotteet seka
noudatettava niité.

Remarque importante
Avant d'utiliser I'appareil, vous devez lire, comprendre et suivre I'ensemble des instructions, avertissements, mises en garde et
clauses légales de non-responsabilité.

Fontos megjegyzés

Az eszkdz hasznélata elétt figyelmesen olvassa el és tartsa be az dsszes utasitast, figyelmeztetést, dvintézkedést és jogi
nyilatkozatot.

Nota importante

Prima di utilizzare il dispositivo, € importante leggere, capire e seguire tutte le istruzioni, avvertenze, precauzioni ed esclusioni di
responsabilita legali.
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Viktig

For du bruker enheten, ma du lese, forsta og felge instruksjoner, advarsler og informasjon om ansvarsfraskrivelse.
Belangrijke opmerking

Zorg ervoor dat u, voordat u het apparaat gaat gebruiken, alle instructies, waarschuwingen en juridische informatie hebt
doorgelezen en begrepen, en dat u deze opvolgt en in acht neemt.

Wazna uwaga
Przed rozpoczeciem korzystania z urzadzenia nalezy koniecznie zapoznac sig z wszystkimi instrukcjami, ostrzezeniami,
przestrogami i uwagami prawnymi. Nalezy zawsze postepowac zgodnie z zaleceniami tam zawartymi.

Nota importante

Antes de utilizar o dispositivo, devera proceder a leitura e compreenséo de todos os avisos, precaugodes, instrucoes e isencdes de
responsabilidade legal e assegurar-se do seu cumprimento.

BaxHoe npumeyaHue

[o Toro, Kak Nosb3oBaTbCA YCTPOMCTBOM, BAM HEOGXOAMMO NPOYUTATb U NMOHATL BCE NPEAYNPEHAEHUSA, NPeA0CTEPEKEHNA U
IOpUAMYECKNE OrpaHNYEeHNA OTBETCTBEHHOCTU U C/IeA0BaTb UM.

Viktig information

Innan du anvander enheten maste du lasa, férsta och folja alla anvisningar, varningar, forsiktighetsatgarder och
ansvarsfriskrivningar.

Onemli not
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Disclaimers

1.1 Legal disclaimer

For warranty terms, refer to https://www.flir.com/warranty.

1.2 U.S. Government Regulations

This product may be subject to U.S. Export Regulations. Send any inquiries
to exportquestions@flir.com.

1.3 Patents

This product is protected by patents, design patents, patents pending, or de-
sign patents pending. Refer to the FLIR Systems’ patent registry:

https://www.flir.com/patentnotices

1.4 Quality assurance

The Quality Management System under which these products are developed
and manufactured has been certified in accordance with the ISO 9001
standard.

FLIR Systems is committed to a policy of continuous development; therefore
we reserve the right to make changes and improvements on any of the prod-
ucts without prior notice.

1.5 Usage statistics

FLIR Systems reserves the right to gather anonymous usage statistics to help
maintain and improve the quality of our software and services.

1.6 Copyright

© 2021 FLIR Systems, Inc. All rights reserved worldwide. No parts of the
software including source code may be reproduced, transmitted, transcribed
or translated into any language or computer language in any form or by any
means, electronic, magnetic, optical, manual or otherwise, without the prior
written permission of FLIR Systems.

The documentation must not, in whole or part, be copied, photocopied, re-
produced, translated or transmitted to any electronic medium or machine
readable form without prior consent, in writing, from FLIR Systems.

Names and marks appearing on the products herein are either registered
trademarks or trademarks of FLIR Systems and/or its subsidiaries. All other
trademarks, trade names or company names referenced herein are used for
identification only and are the property of their respective owners.

1.7 EULATerms

Qt4 Core and Qt4 GUI, Copyright ©2013 Nokia Corporation and FLIR Sys-
tems AB. This Qt library is a free software; you can redistribute it and/or mod-
ify it under the terms of the GNU Lesser General Public License as published
by the Free Software Foundation; either version 2.1 of the License, or (at your
option) any later version. This library is distributed in the hope that it will be
useful, but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU Lesser General Public License, http://www.gnu.org/licenses/Igpl-2.1.
html. The source code for the libraries Qt4 Core and Qt4 GUI may be re-
quested from FLIR Systems AB.

1.8 EULATerms

You have acquired a device (INFRARED CAMERA") that includes soft-
ware licensed by FLIR Systems AB from Microsoft Licensing, GP or its
affiliates (“MS”). Those installed software products of MS origin, as well
as associated media, printed materials, and “online” or electronic docu-
mentation (‘SOFTWARE”) are protected by international intellectual
property laws and treaties. The SOFTWARE is licensed, not sold. All
rights reserved.

IF YOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT
(“EULA"), DO NOT USE THE DEVICE OR COPY THE SOFTWARE. IN-
STEAD, PROMPTLY CONTACT FLIR Systems AB FOR INSTRUC-
TIONS ON RETURN OF THE UNUSED DEVICE(S) FOR A REFUND.
ANY USE OF THE SOFTWARE, INCLUDING BUT NOT LIMITED TO
USE ON THE DEVICE, WILL CONSTITUTE YOUR AGREEMENT TO
THIS EULA (OR RATIFICATION OF ANY PREVIOUS CONSENT).
GRANT OF SOFTWARE LICENSE. This EULA grants you the following
license:

©  You may use the SOFTWARE only on the DEVICE.

° NOT FAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOL-
ERANT. FLIR Systems AB HAS INDEPENDENTLY DETERMINED
HOW TO USE THE SOFTWARE IN THE DEVICE, AND MS HAS
RELIED UPON FLIR Systems AB TO CONDUCT SUFFICIENT
TESTING TO DETERMINE THAT THE SOFTWARE IS SUITABLE
FOR SUCH USE.

° NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is
provided “AS IS” and with all faults. THE ENTIRE RISK AS TO
SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND
EFFORT (INCLUDING LACK OF NEGLIGENCE) IS WITH YOU.
ALSO, THERE IS NO WARRANTY AGAINST INTERFERENCE
WITH YOUR ENJOYMENT OF THE SOFTWARE OR AGAINST
INFRINGEMENT. IF YOU HAVE RECEIVED ANY WARRANTIES
REGARDING THE DEVICE OR THE SOFTWARE, THOSE WAR-
RANTIES DO NOT ORIGINATE FROM, AND ARE NOT BINDING
ON, MS.

° No Liability for Certain Damages. EXCEPT AS PROHIBITED BY

LAW, MS SHALL HAVE NO LIABILITY FOR ANY INDIRECT,

SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES

ARISING FROM OR IN CONNECTION WITH THE USE OR PER-

FORMANCE OF THE SOFTWARE. THIS LIMITATION SHALL

APPLY EVEN IF ANY REMEDY FAILS OF ITS ESSENTIAL PUR-

POSE. IN NO EVENT SHALL MS BE LIABLE FOR ANY

AMOUNT IN EXCESS OF U.S. TWO HUNDRED FIFTY DOL-

LARS (U.S.$250.00).

Limitati on Reverse i ing, D ilati and Dis-

assembly. You may not reverse engineer, decompile, or disas-

semble the SOFTWARE, except and only to the extent that such
activity is expressly permitted by applicable law notwithstanding
this limitation.

° SOFTWARE TRANSFER ALLOWED BUT WITH RESTRIC-
TIONS. You may permanently transfer rights under this EULA only
as part of a permanent sale or transfer of the Device, and only if
the recipient agrees to this EULA. If the SOFTWARE is an upgrade,
any transfer must also include all prior versions of the SOFTWARE.

o EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is
subject to U.S. export jurisdiction. You agree to comply with all ap-
plicable international and national laws that apply to the SOFT-
WARE, including the U.S. Export Administration Regulations, as
well as end-user, end-use and destination restrictions issued by U.
S. and other governments. For additional information see http:/
www.microsoft.com/exporting/.
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Safety information

/A WARNING

Make sure that you read all applicable MSDS (Material Safety Data Sheets) and warning labels on con-
tainers before you use a liquid. The liquids can be dangerous. Injury to persons can occur.

& WARNING

Applicability: FLIR AX series.

Do not use screws that are too long. The maximum depth of the holes in the camera is 4.5 mm (0.18”).
Damage to the camera will occur if you use screws that are too long.

/\  cauTioN

Do not point the infrared camera (with or without the lens cover) at strong energy sources, for example,
devices that cause laser radiation, or the sun. This can have an unwanted effect on the accuracy of the
camera. It can also cause damage to the detector in the camera.

/\  cauTion

Do not use the camera in temperatures more than +50°C (+122°F), unless other information is specified
in the user documentation or technical data. High temperatures can cause damage to the camera.

/\  cauTioN

Do not apply solvents or equivalent liquids to the camera, the cables, or other items. Damage to the bat-
tery and injury to persons can occur.

/\  cauTion

Be careful when you clean the infrared lens. The lens has an anti-reflective coating which is easily dam-
aged. Damage to the infrared lens can occur.

/\  cauTion

Do not use too much force to clean the infrared lens. This can cause damage to the anti-reflective
coating.

/\  cauTion

Applicability: Cameras with an automatic shutter that can be disabled.

Do not disable the automatic shutter in the camera for a long time period (a maximum of 30 minutes is
typical). If you disable the shutter for a longer time period, damage to the detector can occur.

Note The encapsulation rating is only applicable when all the openings on the camera
are sealed with their correct covers, hatches, or caps. This includes the compartments
for data storage, batteries, and connectors.

/\  cauTion

Make sure that you are a minimum distance of 232 mm (10 in.) from the camera torch LED when you
operate it. If you do not do this, injury to your eyes and skin can occur.

#T559913; r. AL/78927/78928; en-US



Notice to customer

3.1 Register your camera

Register your camera to receive an extended warranty and other related benefits.

To register the camera, go to www.flir.com/register.

To access the registration form, you must log in to your FLIR account or sign up for a new
account. You will also need the serial number of your camera, which is available on the
calibration certificate or on the side of the camera.

3.2 Calibration

FLIR Systems recommends that you verify your calibration yearly. You can verify the cali-
bration yourself or with the help of a FLIR Systems Partner. If preferred, FLIR Systems of-
fers a calibration, adjustment, and general maintenance service.

3.3 Accuracy

For very accurate results, we recommend that you wait 5 minutes after you have started
the camera before measuring a temperature.

3.4 Disposal of electronic waste

Electrical and electronic equipment (EEE) contains materials, components and substan-
ces that may be hazardous and present a risk to human health and the environment
when waste electrical and electronic equipment (WEEE) is not handled correctly.

Equipment marked with the below crossed-out wheeled bin is electrical and electronic
equipment. The crossed-out wheeled bin symbol indicates that waste electrical and elec-
tronic equipment should not be discarded together with unseparated household waste,
but must be collected separately.

For this purpose all local authorities have established collection schemes under which
residents can dispose waste electrical and electronic equipment at a recycling centre or
other collection points, or WEEE will be collected directly from households. More de-
tailed information is available from the technical administration of the relevant local
authority.

3.5 Training

For training resources and courses, go to http://www.flir.com/support-center/training.

3.6 Documentation updates

Our manuals are updated several times per year, and we also issue product-critical notifi-
cations of changes on a regular basis.

To access the latest manuals, translations of manuals, and notifications, go to the Down-
load tab at:
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Notice to customer

http://support.flir.com

In the download area you will also find the latest releases of manuals for our other prod-
ucts, as well as manuals for our historical and obsolete products.

3.7 Important note about this manual

FLIR Systems issues generic manuals that cover several cameras within a model line.

This means that this manual may contain descriptions and explanations that do not apply
to your particular camera model.

3.8 Note about authoritative versions

The authoritative version of this publication is English. In the event of divergences due to
translation errors, the English text has precedence. Any late changes are first imple-
mented in English.
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Customer help

4.1 General

Do not hesitate to contact our Customer Support Center if you experience problems or
have any questions.

For customer help, go to http://support.flir.com.

4.2 Submitting a question

To submit a question to the customer help team, you must be a registered user. It only
takes a few minutes to register online. If you only want to search the knowledgebase for
existing questions and answers, you do not need to be a registered user.

When you want to submit a question, make sure that you have the following information
to hand:

e The camera model.

¢ The camera serial number.

e The communication protocol, or method, between the camera and your device (e.g.,
SD card reader, HDMI, Ethernet, USB, or FireWire).

* Device type (PC/Mac/iPhone/iPad/Android device, etc.).

* Version of any programs from FLIR Systems.

¢ Full name, publication number, and revision number of the manual.

4.3 Downloads

On the customer help site you can also download the following, when applicable for the
product:

¢ Firmware updates for your infrared camera.

e Program updates for your PC/Mac software.

* Freeware and evaluation versions of PC/Mac software.

¢ User documentation for current, obsolete, and historical products.
¢ Mechanical drawings (in *.dxf and *.pdf format).

e CAD data models (in *.stp format).

¢ Application examples.

¢ Technical datasheets.
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Introduction

The FLIR AX series camera/sensor offers an affordable and accurate temperature meas-
urement solution for anyone who needs to solve problems that require built-in “smart-
ness” such as analysis, alarm functionality, and autonomous communication using
standard protocols. The FLIR AX series camera/sensor also has all the necessary fea-
tures and functions to build distributed single- or multi-camera solutions utilizing stand-
ard Ethernet hardware and software protocols.

The FLIR AX series camera/sensor also has built-in support to connect to industrial con-
trol equipment such as programmable logic controllers (PLCs), and allows the sharing of
analysis and alarm results and simple control using the Ethernet/IP and Modbus TCP
field bus protocols.

Key features:

e Support for the EthernetlP field bus protocol (analyze, alarm, and simple camera
control).

* Support for the Modbus TCP field bus protocol (analyze, alarm, and simple camera
control).

¢ Built-in analysis functionality.

¢ Alarm functionality, as a function of analysis and more.

¢ Built-in web server for control and setup.

* MJPEG/MPEG4/H.264 image streaming.

¢ PoE (Power over Ethernet).

e General-purpose I/O.

* 100 Mbps Ethernet (100 m cable).

e On alarm: file sending (FTP) or e-mail (SMTP) of analysis results or images.

Typical applications:

* Electrical and mechanical condition-monitoring applications where temperature or
temperature trends can be an indication of a potential risk of failure.
* Simple process control applications.
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Typical system overviews

Coal mine conveyor belt.

Ethernet connector M12, X-coded.

Power-I/O connector M12, A-coded.

Digital output to a PLC.

Separate DIN rail power supply for galvanic isolation (10.8-30 V DC).
PC for the set up of the camera using the built-in web server.

PoE switch.

Infrared image on a monitor.

N RN~
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Typical system overviews

wilic

SFLIR

FE B

G —
' EtherNet/IP>

Modbus Tcr

Ethernet connector M12, X-coded.

PoE switch.

Supervisory control and data acquisition.

PC for the setup of the camera using the built-in web server.

Infrared image on a monitor.

PLC.

Readout and analysis of data from the camera using built-in measurement functions.
Electrical cabinets with circuit breakers.

1.
2.
3.
4.
5.
6.
7.
8.

#T559913; r. AL/78927/78928; en-US 8



Quick start guide

Follow this procedure:

1. Mount the camera.

/\  cauTioN

The camera should be mounted on a cooling bracket or heat sink unless the rear side of the cam-
era is mounted against a material with a high capacity to transfer heat, e.g., aluminum. Damage to
the camera can occur if you do not do this.

2. Download FLIR IP Config from http://tinyurl.com/o5wudd?.

3. Install FLIR IP Config.

4. Connect the camera to power, either via a PoE injector connected to the Ethernet ca-
ble or via the power-I/O connector (10.8-30 V DC).

5. Connect the camera to the network, using the Ethernet connector.

6. Start FLIR IP Config.

7. In the main window, identify the camera and double-click it to open the camera user
web.

8. Log in using the username admin and the password admin. (You can change these
credentials later.)

You have now accessed the FLIR AX series user web and can set up and control the
camera.
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Camera parts

rPOD

@] [o]|=]

SELIR
=R
LED lamp.

/\  cauTioN

(@

[

Make sure that you are a minimum distance of 232 mm (10 in.) from the camera torch LED when
you operate it. If you do not do this, injury to your eyes and skin can occur.

Visual camera.

Infrared sensor.

Ethernet connector, M12, X-coded.

Due to the small form factor of the camera, the M12 connector of the FLIR AX is not
according to standard conventions. For a compatible cable, the official M12 cable
from FLIR should be used.

Power—I/O connector, M12, A-coded.

Mounting holes.

See section 9 Mechanical installation, page 12 and section 17 Mechanical drawings
for more information.

#T559913; r. AL/78927/78928; en-US 10



Camera parts

1. Factory reset button.

Note Do not hold down the factory reset button when connecting the camera to
power.

See section 23 Indicator LEDs and factory reset button, page 77.

2. Ethernet communication indicator LED (green).
See section 23 Indicator LEDs and factory reset button, page 77.

3. Power/error indicator LED (blue/red).
See section 23 Indicator LEDs and factory reset button, page 77.
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Mechanical installation

The camera unit has been designed to allow it to be mounted in any position. It has
mounting interfaces on the front and back. For drilling templates, see section18 Drilling
templates, page 65.

A WARNING

Do not use screws that are too long. The maximum depth of the holes in the camera is 4.5 mm (0.18").
Damage to the camera will occur if you use screws that are too long.

The camera generates a considerable amount of heat during operation. This is normal.
In order to transfer this heat, it is recommended that the camera is mounted on a bracket
or heat sink made of a material with a high capacity to transfer heat, e.g., aluminum. The
use of a cooling bracket or a heat sink is also strongly recommended in order to minimize
the temperature drift of the infrared detector in the camera.

A cooling bracket that has two tripod threads—one on the bottom and the other on the
back—is available. This cooling bracket has a hole pattern that is compatible with third-
party pan/tilt heads, e.g., the PTU-AB series from Allison Park Group, Inc.:

http://www.apgvision.com/ptuab-series-p-108.html

For further information regarding mounting recommendations, contact FLIR Systems.
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Verifying camera operation

Prior to installing the camera, use a bench test to verify camera operation and to config-
ure the camera for the local network. The camera is configured from a web browser.

10.1 Connecting the camera to power

To power the camera, use one of the alternatives below:

e Connect the camera to a 10.8-30 V DC power supply using the A-coded M12 connec-
tor and cable P/N T128391ACC.

* Connect the camera to a PoE unit using the X-coded M12 connector and cable P/N
T128390ACC.
Due to the small form factor of the camera, the M12 connector of the FLIR AX is not
according to standard conventions. For a compatible cable, the official M12 cable
from FLIR should be used.

See section 21 Pin configurations, page 73 for pin configurations.

10.2 Connecting the camera to the network

The camera is set up on an existing network, and an IP address is assigned from the
DHCP server. The MAC address can be found on a label on the side of the camera. See
the figure below.

/| — —1

S/N 71200136
I (Xm0 NI DD 00N
MAC Address: >0C0(000(0M00

To detect the camera system on the network, use the FLIR IP Config software. You can
download FLIR IP Config from the following link:

http://tinyurl.com/o5wudd?7

Note The FLIR IP Config version must be 1.9 or later.

To access the latest FLIR IP Config user manual, go to
https://support.flir.com/resources/wkqz/.
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Network-related information

11.1 Troubleshooting bad connectivity

11.1.1 Finding the camera IP address

The camera IP address can be found using FLIR IP Config, which can be downloaded at
http://tinyurl.com/o5wudd?.

Note The FLIR IP Config version must be 1.9 or later.

11.1.2 If you have problems connecting to the camera

Put the camera and the client on the same IP network. This ensures that there are no
routing issues. Consult someone with IP knowledge if needed. The aim is for the camera
to have an address of, e.g., 192.168.0.10/24 and the client an address of, e.g.,
192.168.0.20/24. The /24 notation means that it is a class C network where the first three
groups are fixed.

11.1.3 Environment

¢ Make sure the camera gets the correct voltage and power. If you suspect glitches or
peaks, test the camera in a controlled environment.

* |f you suspect complex and strong electromagnetic fields, test the camera in a con-
trolled office environment.

11.1.4 Network performance issues—basic test

1. Ping the camera from the command line interface on the client. Ping with 300 packets
(use the —n flag) and check that no packets are lost and that the delay (RTT) has only
minor variations. The RTT should be a maximum of 10-20 ms in a small network.

2. Use managed switches so that you can check the link speed and lost packets on the
camera and client ports.

3. Be careful with Wi-Fi connections and video streams. Wi-Fi can operate faultlessly,
but it can also introduce a high PER (packet error rate) as well as delay and jitter.

4. Check for symptoms of lost packets: see http://tinyurl.com/nmdx3dg for more
information.

11.1.5 Network performance issues—complex test

Use a monitoring (sometimes called a mirrored or SPAN) port on the Ethernet switch.
Use the Wireshark software to check the RTP (Real-time Transport Protocol) stream be-
tween the camera and the client. Record for a couple of minutes and use the RTP tools
that are built in. Note that mirrored ports are not available on all switches. You need a
managed switch for this functionality.

11.2 Network detection

FLIR AX series cameras announce themselves on a network using mDNS (multicast Do-
main Name System) service records. This is also known as the Bonjour service discov-
ery protocol. The FLIR-specific service it announces is the FLIR Resource Protocol on
TCP port 22136.

* Service type: _flir-ircam._tcp
e Service port: 22136

The associated text records are:

ID=NCAM
bsp=N1
GID=Gen_A
SI=FFF_RTSP
SIvV=1.0.0
CI=RTREE
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Network-related information

e CIv=1.0.0

Additional services that are announced are SSH (Secure Shell) and SFTP (Secure Shell
File Transfer Protocol):

Service type: _ssh._tcp
Service port: 22

Service type: _sftp-ssh._tcp
Service port: 22

11.3 Unicast and multicast

FLIR AX series cameras support both unicast and multicast streams.

A maximum of three unicast streams (using UDP) are supported. Note that the stream
shown on the user web page counts as a unicast stream.

Streaming using TCP is supported for unicast streams. TCP streaming uses port 554.

Multicast streams use the fixed multicast address 224.2.0.1. At least 16 clients can share
the multicast stream.

11.4 Image streams

The following URLs can be used to establish streaming sessions with FLIR AX series
cameras:

e risp://<ip>/avc

e rtsp://<ip>/mpeg4

e risp://<ip>/mjpg

e avc = H264 encoding with overlay graphics

* mpeg4 = MPEG4 encoding with overlay graphics
* mjpg = Motion JPEG encoding with overlay graphics

If you do not want an overlay in the image stream, use the following URLs:

* ritsp://<ip-address>/avc?overlay=off
¢ rtsp://<ip-address>/mpeg4?overlay=off
* risp://<ip-address>/mjpg?overlay=off

The stream resolution is 640 x 480. The bitrate is set to 3 Mbit/s (default), which means
that the compression factor will vary according to the color palette chosen and the scene
contents.

The infrared detector has a resolution of 80 x 60, which means that the infrared image
contents will be upsampled to 640 x 480.

A radiometric uncompressed 16-bit stream is not available.
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Camera web server interface

12.1 Supported browsers

The camera web interface has been developed for and tested on Google Chrome 24
and later. Browsers supporting the latest specification (RFC 6455) of the WebSocket pro-
tocol should theoretically work, but have not been fully tested.

Other browsers supporting the WebSocket protocol include the following:

¢ Microsoft Internet Explorer 11 and later.
¢ Mozilla Firefox 30 and later.

12.2 Login

The FLIR IP Config scans for cameras automatically. You can identify your camera by the
MAC address printed on a label on the side of the camera. Another way to connect is to
enter the IP address of your camera into the address bar of a web browser.

To log in to the camera web server interface, follow this procedure:

1. Double-click on the camera in FLIR IP Config. This displays the login view.

$FLIR

FLIR AX8 71200163 User web

User.

Password:

Log in

Default credentials: admin‘admin

2. When logging in for the first time, use the following user login credentials, depending
on the type of user:

User: admin, Password: admin
User: user, Password: user
User: viewer, Password: viewer

Note Itis possible for several users of the type user and viewer to log in to the camera
at the same time. Any changes to the settings and adjustments to an image made by
one user will be seen by the other logged in users.

If you are logged in as an admin user, you will be logged out if another admin logs in.

12.3 Camera tab

The Camera tab is the default tab after logging in. Under the Camera tab it is possible to
view the video stream from the camera, make measurements, set alarms, take snap-
shots, calibrate the camera, manage image settings, etc.

#T559913; r. AL/78927/78928; en-US 16
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Camera web server interface

CAMERA SETTNGS | STORAGE | HELP

s $FLIR

= 3 ¢ < 0 O | o2

12.3.1 Working with image modes

The camera captures both thermal and visual images at the same time. By your choice

Load preset

Save preset

110

Colorize

Palette Iron

Log information

of image mode, you select which type of image to display on the screen.

Measurements & alarms

8

361°C A

oA
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Camera web server interface

The camera supports the following image modes:

Image mode

Image

Thermal MSX

Multi Spectral Dynamic Imaging—the camera dis-
plays infrared images where the edges of the ob-
jects are enhanced with visual image details.

Thermal

A full infrared image is displayed.

Visual

The visual image captured by the digital camera is
displayed.

To display a good fusion image (Thermal MSX mode), the camera must make adjust-

ments to compensate for the small difference in position between the digital camera lens
and the infrared lens. To adjust the image accurately, the camera requires the alignment

distance (i.e., the distance to the object).
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Camera web server interface

12.3.1.1 Selecting the image mode

To select the image mode, follow this procedure:

=

1. On the upper toolbar, click the Adjust image mode icon —_. This displays a dialog
box with radio buttons.
GAMERA SETTNGS |  STORAGE | HELP Loa cFI'IR
Load preset Save preset
@ Thermal MSX
544 Measurements & alarms (=]
O Thermal
O Visual [©] %0C A
1o oA
Golorize =]
Palette Iron v
Log information

223

B
[%
[ )

2. Select one of the radio buttons:

e Thermal MSX
e Thermal
e Visual

3. If you have selected Thermal MSX mode, also set the distance to the object by doing
the following:

3.1.  Onthe upper toolbar, click the Adjust distance icon i . This displays a dialog
box with a slider.

[
cAMERA | sETTNGS | sTORAGE | HELP uin: FLIR

Load preset Save preset

545 Measurements & alams =]
i .
¢-J ] 364°C A
1 - . N
[} nac8T7C | A

min:26.6°C @A

ag:358°C M
AM o Config
9] ®1°C A
110 oA
Golorize =]
Palstte lron
Log information

3.2. Use the slider to select the distance to the object.

12.3.2 Using the camera lamp

The camera is equipped with a lamp.
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Camera web server interface

To turn the lamp on and off, follow this procedure:

1. On the upper toolbar, click the Lamp setting icon l This displays a dialog box with
radio buttons.

ey
CAMERA SETTNGS | sTomage | HELP Logou vFl.'R
Load preset Save preset
545 Measurements & alarms =

1 B

¢-J [} %2C A

e ] oy .

il ) nac376C A

min:264°C | @

v 357 °C ‘

Aﬂ o Config | @

@ ®1C A

[ g
Golorize (=]
Palette lron v
Log infarmation

n e Ed=
2. Select one of the radio buttons:

e On

o Off
12.3.3 Flipping the video image

The image can be flipped horizontally or vertically.

Normal Horizontal flip

Vertical flip Horizontal + vertical flip
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Camera web server interface

To change the flip setting, follow this procedure:

1. On the upper toolbar, click the Flip video icon ﬁ
check boxes.

This displays a dialog box with

acmin
CAMERA | sETTNGS | sTORAGE | HELP = VFI'IR

Load preset Save preset

[ Harizontal
o 545 Maasurements & alams (=]
Vertical
1 .
-c}J o ¥5C A
1] - w [ a
(1] maxcI77C A
min:264°C @
avg3BIC @
B9C A
1o oA
Golorize 3]
Paletie Iron M
Log information

226

1%
)

2. Select one or both of the check boxes:

* Horizontal: When selected, the image is flipped horizontally.
e \Vertical: When selected, the image is flipped vertically.

3. While the change of the flip setting is in progress, the video stream is paused.
12.3.4 Calibrating the camera

12.3.4.1 General

The calibration of the camera is performed as a non-uniformity correction (NUC). An
NUC is an image correction carried out by the camera software to compensate for differ-
ent sensitivities of detector elements and other optical and geometrical disturbances?.

Calibration is needed whenever the output image becomes spatially noisy. This may, for
example, happen when the ambient temperature changes.

The calibration can be carried out automatically, with different selectable intervals. It is al-
so possible to perform a calibration manually.

1. Definition from the impending international adoption of DIN 54190-3 (Non-destructive testing—Thermographic
testing—Part 3: Terms and definitions).
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12.3.4.2 Automatic calibration

To set the automatic calibration, follow this procedure:

1. On the upper toolbar, click the Periodic calibration icon 9 This displays a dialog
box with radio buttons.

.
CAMERA setTngs | sToRAGE | HELP L"'-—“QFI-IR

Load preset Save preset

54.1 Measurements & alarms 5]

@ Aup

© Auto (~10 min) 7 Al e

v 0
O Auto (~30 min) - il ) max: 37.1°C
O Auto (~60 min) min-260°C

1
AJ o 310.1°C

S
=)

A

A

a

avp:351°C | A

A

A

I a

Colorize 8]

Palette Iron v

e Log information
1

na # B
2. Select one of the radio buttons:

¢ Off: Disable automatic calibration.

¢ Auto: Calibration is automatically carried out when needed.

e Auto (~10 min): Calibration is automatically carried out approximately every 10
minutes.

e Auto (~30 min): Calibration is automatically carried out approximately every 30
minutes.

* Auto (~60 min): Calibration is automatically carried out approximately every 60
minutes.

3. While the automatic calibration is in progress, the text Calibrating... is displayed
under the image on the screen.
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12.3.4.3 Manual calibration

To perform a manual calibration, follow this procedure:

1. On the upper toolbar, click the Calibrate icon E

s Ay
CAMERA SETTNGS | sToRace | HELP Locan VFLIR

Load preset Save preset

545 Measurements & alarms B
1 .
-¢-J o 362°C M
i = _ :
il | nax376°C A
min:264°C M
avg356°C A
1 A
AJ o 307°C A
6] B1°C A
ilo oA
Colorize 8]
Palette Iron »
Log inform ation

225

na # =

2. While the manual calibration is in progress, the text Calibrating... is displayed under
the image on the screen.

12.3.5 Working with measurement tools

12.3.5.1 General

To measure a temperature, you can use one or more measurement tools, e.g., a spot,
box, or delta.

The measurement tools are labeled with a number for identification, according to the or-
der of their creation.

Added measurement tools show up in the Measurements & alarms section, where the
they can be managed and where the measured temperatures are displayed.

12.3.5.2 Spot measurement tool

A spot measurement tool shows the temperature of a specific spot in the image. It is pos-
sible to add up to six spots.
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To add a spot measurement tool, follow this procedure:

1. On the upper toolbar, click the Spot measurement icon i . This displays a spot on
the image, labeled with a number. The spot tool is also displayed in the Measure-
ments & alarms section.

wer M
CAMERA SETTNGS | sToRace | HELP Logout VFL|R
m i e 0 0 S N m— e
545 Measurements & alarms 8]
1 .
-¢~Jn‘ii 362°C M
1= :
(] max 376°C | A
min:26.4°C @
avg356°C A
1 5
AJn‘ii 3107C @
@ ®1C A
1o oA
Colorize B
Paletie Iron .
Log inform ation
225 g

na # @

To move the spot, click the spot in the image and drag it to the desired location.
To set local parameters for the spot, see section 12.3.6.3 Local parameters, page 27.
To associate an alarm with the spot, see section 12.3.7 Working with alarms, page 27.

=

To remove the spot, click the Delete icon T next to the tool in the Measurements &
alarms menu.

o roDd

12.3.5.3 Box measurement tool

A box measurement tool shows the minimum temperature, the maximum temperature,
and the average temperature within a chosen area of the image. It is possible to add up
to six boxes.
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To add a box measurement tool, follow this procedure:

1. On the upper toolbar, click the Box measurement icon =, This displays a box on
the image, labeled with a number and including a hot spot and a cold spot. The box
tool is also displayed in the Measurements & alarms section.

e Ay
GAMERA seTTNgs | sToRAcE | HELP = VFLIR

Load preset Save preset

545 Measurements & alarms o
1 - -
+a ®2C A
= -
(1] nax:376°C A
min:264°C M
AE3BEC A
0 s .
AJ (1] 307°C A
%1°C A
1o [ Y
Colorize o
Palette Iron v
M | Log information +
225 g

n e # B

2. To move the box, click inside the box in the image and drag the box to the desired
location.

3. To resize the box, click the border of the box in the image and drag the border to the
desired location.

4. To configure settings for the box, do the following:

-0

4.1. Inthe Measurements & alarms section, click the Box icon *“*

dialog box where you can configure the settings.

. This displays a

Emissivty 095 Measure box max
Reflecteq tenperature (C) 200

Distance (m) 10

Reset o giobal valves Reset ‘Show max & min markers

4.2. To setlocal parameters for the box, see section 12.3.6.3 Local parameters,
page 27.

4.3. To select what measurement results to display, use the check boxes Measure
box max, Measure box min, and Measure box avg.

4.4. To display how much of the box is covered by an isotherm, select the check
box Isotherm coverage (%). This setting is only applicable if you have selected
a color alarm (isotherm). For more information, see section 12.3.8.3 /so-
therms, page 31.

4.5. To show/hide the maximum and minimum markers (hot spot and cold spot) in
the overlay graphics, select/deselect the check box Show max & min markers.

5. To associate an alarm with the box, see section 12.3.7 Working with alarms, page 27.

=

6. To remove the box, click the Delete icon I next to the tool in the Measurements &

alarms menu.

12.3.5.4 Delta measurement tool

The delta measurement tool is used to calculate the difference between two measure-
ment results. It is possible to set up a difference calculation between results from added
spots and boxes, as well as a fixed temperature.
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To add a delta measurement tool, follow this procedure:

1. On the upper toolbar, click the Delta measurement icon é This displays the delta

tool in the Measurements & alarms section.

e Ay
CAMERA seTTNGs | sToRacE | HELP — VFI'IR

Load preset Save preset

545 Measuremenis & alarms

]

-‘}J i} 36.2°C

&
T

AT 3107°C

] 6.1°C

1] 0
Golorize =
Palette Iran v
Log information

oo # B

i
2. Inthe Measurements & alarms section, click the Delta icon A7 This displays a dia-
log box where you can select the measurement tools you want to use in the differ-
ence calculation.

Boxmax1  v|-[Temp v Temp 2731

3. Select the first and second parameters from the list boxes. If you select the parameter
Temp, also enter the fixed temperature in the Temp list box.
4. When completed, click anywhere outside the dialog box.

12.3.6 Changing object parameters

12.3.6.1 General

For accurate measurements, the camera must be provided with certain object
parameters:

e Emissivity: How much radiation an object emits, compared with the radiation of a the-
oretical reference object at the same temperature (called a “blackbody”). The oppo-
site of emissivity is reflectivity. The emissivity determines how much of the radiation
originates from the object as opposed to being reflected by it.

* Reflected temperature: This is used when compensating for the radiation from the
surroundings reflected by the object into the camera. This property of the object is
called reflectivity.

* Relative humidity: The relative humidity of the air between the camera and the object
of interest.

¢ Atmospheric temperature: The temperature of the air between the camera and the ob-
ject of interest.

* Distance: The distance between the camera and the object of interest.

e External IR window: Used if any protective windows, etc., are set up between the
camera and the object of interest. The settings are On and Off. If On, the following pa-
rameters can be set:

o Temperature: The temperature of the external infrared window.
o Transmission: How much of the thermal radiation passes through the window.

You can set the object parameters globally. You can also change the Emissivity, Re-
flected temperature, and Distance parameters locally for a measurement tool.
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Note Of the object parameters, Emissivity and Reflected temperature are the two most
important to set correctly in the camera.

12.3.6.2 Global measurement parameters

To change the global measurement parameters, follow this procedure:

1z
1. On the upper toolbar, click the Global measurement parameters icon U This dis-
plays a dialog box where you can change the values for the object parameters.

acmin
cavErA | sETTNGS | STORAGE | HELP (= VFI'IR
= 3 e 4 Q@ < < 6o A i Load preset Save preset
Gobal parameters
Measurements & alarms B
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o max:37.7°C A
Relative humicity (%) 50 >> Temperaiure (°C) 5 =

min:265°C | M

Atmospheric iemperature (°C).  [20.0 >> Transmission (%) [1

avg:358°C | A
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Golarize ]

Palette Iron v
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2. To reset the object parameters to the default values provided by FLIR, click the De-
fault button.
3. When completed, click anywhere outside the dialog box.

12.3.6.3 Local parameters

It is possible to set local object parameters for spots and boxes. The local parameter set-
tings override the global values.

To change the local object parameters, follow this procedure:

U -0
1. Inthe Measurements & alarms section, click the Spot icon i or the Boxicon “* .

This displays a dialog box.

Reset o giobal values =

2. Inthe Local parameters list box, select On. This activates the use of local parameters
and allows you to change the values for the object parameters Emissivity, Reflected
temperature, and Distance.

3. To reset the object parameters to the global values, click the Reset button.

4. To deactivate the use of local parameters, select Off in the Local parameters list box.

5. When completed, click anywhere outside the dialog box.

12.3.7 Working with alarms

12.3.7.1 General

You can make the camera trigger an alarm when certain conditions are met. An alarm
can be triggered by several different sources, such as a measurement result in the im-
age, a digital input, or an internal temperature sensor.
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When an alarm is triggered, the camera can perform one or more tasks, e.g., save an im-
age or video sequence to memory, e-mail the image/video to predefined recipients, and
send the image to an FTP site. The camera can also further trigger a variety of external
devices, using the digital output.

When an alarm is activated, the Alarm settings icon is marked with a blue frame: @

When an alarm is triggered, the Alarm settings icon is marked with a red frame: E]

12.3.7.2 Setting an alarm based on a measurement result

It is possible to configure alarms based on the temperature measurement results from
the spot, box, and delta measurement tools. An alarm can also be configured for the in-
ternal temperature sensor, which can act as a thermometer for the ambient temperature.

To configure an alarm based on a measurement result, follow this procedure:

1. Inthe Measurements & alarms section, click the Alarm icon L3 next to the measure-
ment result to be used for the alarm. This displays a dialog box where you can config-
ure the alarm parameters and actions.

. 3
CAVERA setTTngs | sToRAGE | HELP uii QFLIR
= 3 e +« O O Ll - A Hi Load preset Save preset
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2. Inthe Activate alarm list box, select Yes to activate the alarm.
3. Inthe Condition list box, select the condition that triggers the alarm:

* Above: Triggers an alarm when the temperature is above the threshold value.
* Below: Triggers an alarm when the temperature is below the threshold value.

4. Inthe Threshold text box, enter the temperature value to be used as the trigger limit.
5. Inthe Hysteresis text box, enter the hysteresis value.

Hysteresis is the interval within which the temperature value is allowed to vary without
causing a change in the trigger. If the threshold is set above 30.0°C and the hystere-
sis is set at 2.0°C, the trigger goes high when the temperature rises above 30.0°C
and stays high until the temperature drops below 28.0°C. In contrast, if the threshold
is set below 30.0°C, and the same hysteresis value is kept, the trigger goes high if
the temperature drops below 30.0°C and stays high until the temperature rises above
32.0°C.

6. Inthe Threshold time text box, enter the duration that must be matched or exceeded
in order for the alarm to be triggered.

The duration specifies the amount of time that has to pass before an alarm is trig-
gered. This can be used as a powerful tool to avoid false alarms.
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7. Inthe Capture list box, select if an image or a video sequence will be captured and
saved when an alarm is triggered. The image/video can later be viewed and man-
aged under the Storage tab.

* Select Image to capture the image frame that triggered the alarm.
* Select Video to capture a 5 second video sequence when the alarm is triggered.
¢ If you select None, no image/video will be captured.

8. Under Alarm action, use the check boxes to select which actions the camera will per-
form when an alarm is triggered:

* Disable calib.: Temporarily disables the periodic calibration while the image/video
is being captured.

e E-mail: Automatically sends the captured image/video to the recipients defined in
Settings > Alarm recipients.

* Digital out: Outputs a digital pulse.

e FTP: Automatically sends the captured image/video to the FTP site defined in Set-
tings > Alarm recipients.

9. If you have selected the alarm action Digital out, enter the pulse length (in millisec-
onds) in the Pulse time text box.

10. When completed, click anywhere outside the dialog box.

12.3.7.3 Setting an alarm based on the digital input

It is possible to set an alarm based on the digital input.

To configure an alarm based on the digital input, follow this procedure:

1. Inthe Measurements & alarms section, click the Alarm icon £ next to the digital in-

put result. This displays a dialog box where you can configure the alarm parameters
and actions.

. 3
CAMERA SETTINGS [ STORAGE [ HELP R VFLIR
= 3 L} « Q Q 4 La A il Load preset Save preset
Measurements & alarms =
1
¢-J i 36.1°C

wg:355°C | A

B/IC | M

|5 ||®@

ol a

<

Activate alarm:

Trigg on: 1 ‘ Alarm action

Thresnold tive (ms): [ pisable calib. [ E-mail

[ Digital out Imlai

Capture: Image v

Pulse time (ms) 0

# &

2. Inthe Activate alarm list box, select Yes to activate the alarm.

3. Inthe Trigg on text box, enter O to trigger the alarm on a low signal or 1 to trigger on a
high signal.

4. Inthe Threshold time text box, enter the duration that must be matched or exceeded
in order for the alarm to be triggered.

The duration specifies the amount of time that has to pass before an alarm is trig-
gered. This can be used as a powerful tool to avoid false alarms.
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5. Inthe Capture list box, select if an image or a video sequence will be captured and
saved when an alarm is triggered. The image/video can later be viewed and man-
aged under the Storage tab.

* Select Image to capture the image frame that triggered the alarm.
* Select Video to capture a 5 second video sequence when the alarm is triggered.
¢ If you select None, no image/video will be captured.

6. Under Alarm action, use the check boxes to select which actions the camera will per-
form when an alarm is triggered:

* Disable calib.: Temporarily disables the periodic calibration while the image/video
is being captured.

e E-mail: Automatically sends the captured image/video to the recipients defined in
Settings > Alarm recipients.

* Digital out: Outputs a digital pulse.

e FTP: Automatically sends the captured image/video to the FTP site defined in Set-
tings > Alarm recipients.

7. If you have selected the alarm action Digital out, enter the pulse length (in millisec-
onds) in the Pulse time text box.
8. When completed, click anywhere outside the dialog box.

12.3.8 Colorizing the image

12.3.8.1 General

The camera can colorize the image in different ways. You can select different color pa-
lettes or apply color alarms (isotherms).

12.3.8.2 Palette

You can change the palette that the software uses to display the different temperatures
within an image. A different palette can make it easier to analyze the image. The most
suitable palette for a certain application depends on many different factors, such as the
target temperature and emissivity, the ambient temperature, and the distance to the tar-
get. You will need to test different palettes in order to find the one that best suits your
application.

The camera supports the following palettes:

e Palette Arctic

* Palette Gray

e Palette Iron

e Palette Lava

e Palette Rainbow

e Palette Rainbow HC
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To change the palette, follow this procedure:

1. Inthe Colorize list box, select one of the palettes.

e

CAMERA seTiNgs | sToRAace | HELP s QFLIR
= 3 2 4 O O B2 o A L Load preset Save preset
55.1 Measurements & alams
1 Z
-¢-J o ®6C M
41 .
e rj o max 381°C M
mn:265°C M@
avg360°C A
2] BIC A
oA

n @ # B

12.3.8.3 Isotherms

230

1o

Golorize

Palette Iron

Palette Arctic

Isotherm below
Isotherm interval

By using color alarms (isotherms), anomalies can easily be discovered in an infrared im-

age. The isotherm command applies a contrasting color to all pixels with a temperature

above, below, or between the set temperature levels.

The camera supports the following color alarms (isotherms):
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Color alarm

Isotherm above

Applies a contrasting color (red) to all pixels with a
temperature above the specified temperature
level.

Isotherm below

Applies a contrasting color (blue) to all pixels with
a temperature below the specified temperature
level.

Isotherm interval

Applies a contrasting color (yellow) to all pixels
with a temperature between two specified temper-
ature levels.
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To configure a color alarm (isotherm), follow this procedure:
1. Inthe Colorize list box, select one of the color alarms:

e [sotherm above
e [sotherm below
e [sotherm interval

. 3
CAMERA I setTnGgs | stoRAGE | HELP LT VFI-IR

= i 0 i«+ 1O O - T 7 AL Load preset Save preset

547 Measurements & alarms =]

-¢~-U i} 363C

0
b | max: 37.7 °C

min: 262 °C
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@ BTC
1o

0

Colorize =

Isotherm above v

Palefie Arcic
Palette Gray

227

Isotherm below
Isotherm interval

I
%
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2. When a color alarm is selected, the threshold temperature(s) are displayed in the
Colorize section.

To change the threshold temperature, do the following:

¢ For the Isotherm above, enter the threshold temperature in the From text box.

* For the Isotherm below, enter the threshold temperature in the To text box.

¢ For the Isotherm interval, enter the threshold temperatures in the From and To text
boxes.

Golorize o
Isotherm interval

From -To 200 250

12.3.9 Adjusting the temperature scale

The camera continuously auto-adjusts the image for the best image brightness and con-
trast. In some situations, manual adjustments can make it easier to analyze details in the
image. For example, by manually changing the maximum and/or minimum temperature
levels to levels near a certain object in the image, you can study temperature variations
in the object.

When a temperature level is manually adjusted, the temperature level text box is marked
with a blue frame and the Auto button is displayed: e

To return to auto-adjustment of the temperature level, click the Auto button.
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To manually adjust the image, follow this procedure:

1. To change the maximum temperature level, enter the temperature in the upper tem-
perature scale text box. When completed, click anywhere outside the text box.

CAMERA SETTNGS | sTorace | HELP Kt vFLlR
i 2 < O O T A l, Load preset Save presat
400 | A Measurements & alams B
i} e .
S %/2C M
) - .
[H ] max 37.6°C M
mn263°C @&
g 3BEC A
BIC M@
1o 0 A
Colorize 8]
Palette Iron v
Lag inform ation

I @ #

)

2. To change the minimum temperature level, enter the temperature in the lower tem-
perature scale text box. When completed, click anywhere outside the text box.

i
CAMERA SETTNGS | sToRAGE | HELP &3""-"‘

= § ® +« O O St A i Load preset Save preset

400 | amw Measurements & alarms 8]

= =

-¢~-J i 3%0°C A

PRl N .

bilm il ] max3TSC | A

min: 260°C M

avg:355°C A

9] 59°C M

1o o A
Golarize (=]
Palette Iron v
Log information

n @ # =

3. To return to auto-adjustment, click the Auto button(s).

12.3.10 Log information
The Log information section lists information about triggered alarms.

It is possible to save the displayed log information to a text file. The log file is saved to
disk in your Downloads folder.

To manage the log information, follow this procedure:

1. Inthe Log information section, click the expand icon.

Log informaton
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2. This displays the list with information about triggered alarms.

Log informatan 8]

2015.02-16 08:5
img_20150216.¢

2015.02-16 08:5
img_20150216_08583

Ceeat sawe

3. To clear the log information list, click Clear.
4. To save the log information list to a text file, click Save.

12.3.11 Camera presets

12.3.11.1 General

It is possible to save the current camera setup, including measurement tool configura-
tions, alarms, and colorization settings. The file with the presets is saved to disk in your
Downloads folder.

The presets file can later be uploaded and applied.

12.3.11.2 Saving a preset
To save the current camera setup, follow this procedure:

1. On the upper toolbar, click the Save preset button.

A
GAMERA seTTNGS | sToRAGE | HELP VFI'IR
m &V OO S Al Load preset I Save preset I
545 Measurements & alarms @
1 .
-¢>Jﬁ 62C A
—z _ e
K ] na ITEC A
min:26.4°C | A
56T A
1 -
AJﬁ 3n7C A
©] %1C A
1o oA
Golorize o
Palette Iron v
Log information

n @ # B

#T559913; r. AL/78927/78928; en-US 35



12

Camera web server interface

12.3.11.3 Loading a preset

To load a saved preset file, follow this procedure:

1. On the upper toolbar, click the Load preset button. This opens the standard Windows

Open dialog box.
2 $FLIR
CAMERA SETTNGS | sTorAace | HELP [EEEERD ¢ 2
8OO SRl AR | Load preset I Save preset

td =

545

225

Measurements & alarms o
)= -
g w2 | 4
= =
[rj [} max:37.6°C M
min:264°C M
avg356°C A
U s .
A—J (] 307C A
€] %1°C A
1o oA
Colorize o
Palette Iron v
Log information

2. Browse to the Downloads folder (or to the folder where you have stored the preset

files).

3. Select the file and click the Open button. This loads and applies the presets.

12.3.12 Pausing the live video

It is possible to pause (freeze) the live video stream.

To pause the video stream, follow this procedure:

1. On the lower toolbar, click the Pause icon L
e Ay
CAMERA SETTNGS | sToRace | HELP Lotar VFLIR
E i i "_"’ E E i o A I_ Load preset Save preset
545 Measurements & alarms ]
-¢»] ] 62C A
[;ij ] nax 37.6°C | M
o min: 26.4 °C i
avg: 356 °C T
Aﬂﬁ' 307C A
@ B1C A
1o oA
Golorize o
Palette Iron N
. Log inform ation
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2. When the video stream is paused, the text Live stream is paused is temporarily dis-
played under the image on the screen.

3. To resume the live video stream, click the Play icon L on the lower toolbar.
= $FLIR
CAMERA SETTNGS | sToRAGE | HELP Logout 4
= 3 L A (o] % b A it Load preset Save preset
52.8 Measurements & alarms =]

«b—ﬂ [} se1c A

[;ﬂﬁ max: 35.7 °C ‘

- min: 246 °C :

A=
AT D
1o
Golorize (=]
Palette Iron v
Log information

210

Live stream is paused

o # =

12.3.13 Saving a snapshot

It is possible to take a snapshot and save the image with the current measurement re-
sults. The image can later be viewed and managed under the Storage tab. Up to 50 im-

ages can be saved.
Example of a saved snapshot:
FLIR AX8 71200163
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To take a snapshot, follow this procedure:

1. On the lower toolbar, click the Save snapshot icon E
s Ay
CAMERA SETTNGS | sTORAcE | HELP CTE] VFLIR
= i RO O i A il Load preset Save preset
545 Measurements & alarms 8]
-(}1 ] 362°C A
[;iju‘ii max: 37.6°C A
o min: 26.4 °C T
avg: 356 °C T
Aﬂﬁ 307C A
6] 31°C A
1o oA
Golorize O

225

u [a] # B

Palette Iron

Log inform ation

2. When saving is in progress, the image filename is temporarily displayed under the

image on the screen.

12.3.14 Hiding the overlay graphics

The overlay graphics provide information about the image, e.g., measurement tools. You

can choose to hide all overlay graphics.

To hide the overlay graphics, follow this procedure:

1. On the lower toolbar, click the Hide overlay icon i
CAMERA SETTNGS | sTorace | HELP e eFLIR
. i iR ORI O i I A il Load preset Save preset
545 Measurements & alarms =]
-¢—ﬂ ] 362°C A
[;ij m nax 87.6°C | M
o min: 26.4 °C T
avg:356°C T
Aﬂ o 307C A
6] 31°C A
1o oA
Golorize =]
Palette Iron xR
— Log information
Lo [ =
2. To show the overlay graphics, click the Hide overlay icon f once more.
12.3.15 Full screen view
It is possible to display a full screen view of the image.
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To view the image in full screen, follow this procedure:

. . [
1. On the lower toolbar, click the Full screen icon =
GAMERA SETTNGS | sTorace | HELP vt vFLlR

= 3 e | Q Q 4 b A il Load preset Save preset
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2. To return to normal view, press the Esc (Escape) key on the computer keyboard.

12.3.16 Live image only

It is possible to navigate to a web page that displays only the live image, with or without

the overlay graphics.

Note JavaScript has to be enabled in your web browser.

Examples of live image web pages:

Live image only, without overlay.

Live image only, with overlay.

e»>cln fliveoveriay
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To navigate to a live image web page, follow this procedure:
1. Inthe address bar of a web browser, enter one of the following:

* <ip-address>/liveonly—shows the live image, without overlay, if already logged in
otherwise the login view is displayed.

* <ip-address>/liveonly/username:password—logs in automatically and shows the
live image, without overlay.

* <ip-address>/liveoverlay—shows the live image, with overlay, if already logged in
otherwise the login view is displayed.

¢ <ip-address>/liveoverlay/username:password—Ilogs in automatically and shows
the live image, with overlay.

12.4 Settings tab

Under the Settings tab it is possible to manage the Camera ID, Regional settings, Net-
work settings, User settings, Alarm recipients, Web interface theme, System, and Firm-
ware details.

= $FLIR

CAMERA SETTINGS STORAGE | HELP

o Firmware version 1.1.8 FLIR Customer Support Canter

Camera ID

Regional settings
Network settings
User settings

Alarm recipients
Web interface theme
System

Firmware details

12.4.1 CameralD

You can choose to show or hide the camera ID. When shown, the camera ID appears as

the tab ID in the web browser and in the upper part of saved snapshots.

It is also possible to change the camera ID text.
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To manage the camera ID, follow this procedure:

1. Click on Camera ID. This displays the camera ID settings.

CAMERA I SETTINGS STORAGE | HELP

0 Firmware version 1.1.8

Camera ID

Camers ID FLIR AXB 71200163

[ show camera ID
Regional settings
Network settings
User settings
Alarm recipients
Weh interface theme
System
Firmware details

2. To show the camera ID, select the check box Show camera ID.
3. To change the camera ID, enter the text in the text box to the right.

12.4.2 Regional settings

It is possible to change the regional settings, such as the temperature and distance units,
date and time settings, and time zone.

To manage the regional settings, follow this procedure:

1. Click on Regional settings. This displays the regional settings.

i A
CAMERA I SETTINGS STORAGE | HELP Log e VFLlR

7]

a Firmware version 1.1.6

Camera ID

Regional settings

Temperature unit: Celsius (G) j
2

Distance unit: Meter (m)

Date & time {camera): 2014-12-01 09:35 Set from computer
Internet time server: 10.64.150.11 Edit

Time zone: (UTC-11:00) Niue j

Network settings

User settings

Alarm recipients

Wehb interface theme

System

Firmware details
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6.

To change the temperature unit, select Celsius (C) or Fahrenheit (F) from the Temper-
ature unit list box.

To change the distance unit, select Meter (m) or Feet (ft) from the Distance unit list
box.

To apply the date and time settings from the computer, click the Set from computer
button.

To apply the date and time settings from an internet time server (SNTP), do the
following:

5.1.  Click the Edit button. This displays a text box.
5.2. Inthe text box, enter the IP address of the internet time server.
5.3.  Click the Apply button.

To change the time zone, select the correct time zone from Time zone the list box.

12.4.3 Network settings

It is possible to manage the network setup and to select the streaming bit rate.

Note When altering the network settings, the address of the camera might change.
Make sure your settings are correct before saving them or the camera might not be
reachable afterwards. If this occurs, you can use FLIR IP Config to locate the camera
again or reset the camera to its default settings.

To manage the network settings, follow this procedure:

1.

Click on Network settings. This displays the network settings.

won
CAMERA SETTNGS | sTORAGE | HELP *—:L”VFI'IR

0 Firmware version 1.10.10 FLIR Customer Support Cente

Camera ID
Regional settings

Network settings.

Network setup. Setup

Streaming bit rate: WMedium (~3Mbits) ¥
User settings

Alarm recipients

Web interface theme

System

Firmware details
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2. To manage the network setup, click the Setup button.

CAMERA seTTNGs | sToRAcE | HELP

This displays a dialog box.

z0 $FLIR

@ Firmware version 1.10.10

Camera ID

Regional settings

Network settings Nt

Network setup )
@ Obain IP address automatically (DHCP)

Streaming bit rate:
O Manual P

Subnet mask

User seftings

Default gateway

Alarm recipients
Save

Web interface theme

10641260

2552652550

10.64.12.1

Cancel

System

Firmware details.

FLIR Customer Support Cente

Setup

Medium (~3Mbitfs) v

3. To obtain the IP address automatically, select the radio button Obtain IP address au-

tomatically (DHCP).

4. To set the IP address manually, select the radio button Manual IP and do the

following:

4.1. Enter the IP address of the camera.

4.2. Enter the Subnet mask.

4.3. Enter the IP address of the default gateway.
4.4. When completed, click the Save button.

5. To change the streaming bit rate, select Low, Medium, or High from the Streaming bit

rate list box.

12.4.4 User settings

There are three types of users: admin, user, and viewer.

A user of the admin type can change the passwords for all types of users.

If a password is changed for a logged-in user, their web user interface will restart.

To change a password, follow this procedure:

1. Log in to the camera web server as an admin user.
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2. Click on User settings. This displays the user settings.

CAMERA I

SETTINGS STORAGE

HELP

$FLIR

6 Firmware version 1.1.8

Camera ID
Regional settings
Network settings

User seffings

admin
user

viewer

Alarm recipients
Web interface theme
System

Firmware details

3. Click the Change password... button

FLIR Customer Support Center

Change password...
Change password...

Change password...

. This displays a dialog box.

CAMERA SETTINGS STORAGE | HELP o FLIR
@ Firmware version 1.1.8
Camera ID
Regional settings
Network settings
User settings
admin Change password
user Change password.
viewer Change password
Usemame: admin

Alarm recipients

Web interface theme

System

Firmware details

4. Enter the current and new passwords in the Current password, New password, and

Current password:
New password:

Confirm new password:

poly

Cancel

Confirm new password text boxes.
5. Click the Apply button.

12.4.5 Alarm recipients

It is possible to change the e-mail and FTP recipients of alarm notifications. You can also
enter the login credentials, in case the mail server requires authentication.

Note Only SMTP mail servers are supported.

Supported authentication methods are PLAIN and LOGIN. SSL authentication is not

supported.
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To manage the alarm recipients, follow this procedure:

1.

Click on Alarm recipients. This displays the alarm recipients settings.

sirin oy
CAMERA | SETTINGS STORAGE | HELP s QFLIR

0 Firmware version 1.1.8 FLIR Customer Support Gentar

Camera ID

Regional settings

Network settings

User setfings

Alarm recipients

E-mail:

Edit

[[] Authenticate e-mail

User

Password Edit

FTP:

Folder:

Edit

Edit

Web interface theme

System

Firmware details

2. To change the E-mail address, do the following:

3.

2.1.

2.2.
2.3.
2.4.

Click the Edit button and enter the e-mail address in the displayed text box.
The format should be user@domain:mailserver. The mailserver needs to be
an IP number and not a DNS name, e.g., john.doe@company.com:XX.XX.XX.
XX. The following characters can be used:

e a-z
o AZ

e 0-9

o $-_ +I*H}IN] #%?2@&=

If the mail server requires a login, select the check box Authenticate e-mail.

To enter the User for the mail server authentication, click the Edit button.
To enter the Password for the mail server authentication, click the Edit button.

To change the FTP address, do the following:

3.1.

3.2.

Click the Edit button and enter the IP address of the FTP server in the dis-
played text box. The format should be user:password@ftpserver-ip-address.
To specify which Folder to save the notifications to, click the Edit button. This
can be useful if you have multiple cameras connected to the same FTP server.

12.4.6 Web interface theme

It is possible to change the theme (background color) for the web interface. Choose be-
tween Dark precision and Light precision.

To manage the web interface theme, follow this procedure:

1.

Click on Web interface theme. This displays the theme settings.
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2. For the dark background color, select the radio button Dark precision.

SETTINGS

Camera ID

Repional setfings

Metwork settings

User settings

Alarm recipients

Web interface theme

System

Firmware details

3. For the light background color, select the radio button Light precision.

CAMERA SETTINGS

STORAGE

HELP

$FLIR

@ Fimware version 1.1.5

Camera ID
Regional settings
Network settings
User settings
Alarm recipients

Web interface theme

(O Dark precision

@ Light precision

System

Firmware details

12.4.7 System

The System section displays the serial number and the part number of the camera. Here,
you can also restart the camera, reset the camera to factory default settings, and update

the camera firmware.
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To manage the system functions, follow this procedure:

1. Click on System. This displays the system functions.

admin “
GAMERA seTTngs | sToRagE | HELP (e VFI'IR

@ Firmware version 1.10.10 FLIR Customer Suppori Cente

Camera ID

Regional settings
Network settings
User settings

Alarm recipients
Web interface theme

System

Sefial number: 71200163

Part number: 71201-0101

Restart camera Restart
Reset camera settings o factory default Reset

Update firmware via fils Choose file... [J Farce update Upload

Firmware details

2. To restart the camera, do the following:

2.1.  Click the Restart button. This displays a dialog box.
2.2. Inthe dialog box, click the OK button.

3. Toreset the camera settings to the factory default, do the following:

3.1.  Click the Restart button. This displays a dialog box.

3.2. Inthe dialog box, click the OK button. This will affect all camera settings, in-
cluding regional settings. Saved images will not be affected. The camera will
restart.

4. To update the firmware via a file, do the following:

4.1. Click the Choose file... button. This opens the standard Windows Open dialog
box.

4.2. Browse to the location of the firmware file. Select the file and click the Open
button.

4.3. By selecting the check box Force update, any error messages will be overrid-
den and the update will be installed even if you, for example, try to install an
older version of the firmware. Only select the check box if you know what you
are doing.

4.4. Click the Upload button.

12.4.8 Firmware details

The Firmware details section displays information about the camera firmware: Package,
OS, Kernel, Boot, and Configuration.
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To view the firmware details, follow this procedure:

1. Click on Firmware details. This displays information about the camera firmware.

CAMERA

I SETTINGS STORAGE | HELP

. $FLIR

a Firmware version 1.1.8

Camera ID

Regional settings

Network settings

User settings

Alarm recipients

Web interface theme

System

Firmware details

Package:
appkit:

prodkit:

qtokit:
userwebkit

05:

Root file system:
Kernel:

Linoe:

Boot:

U-Boot:
Configuration:

userconf:

opk

1.0.4-r200212

1.0.4.81200212

1.0.4.7-g5aa2cTa

neco_v1.0rc6-0-g17fedea

3.0.35-4 1 0+yocto+g5805938 #1 PREEMPT Tue Mov 25 17:48:54 GET 2014

2013.07 (Oct 09 2014 - 11:03:56)

AxEstd 1.3 (13-Nov-2014)

12.5 Storage tab

12.5.1 General

Under the Storage tab it is possible to view and manage saved images and videos from
alarms and snapshots.
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CAMERA SETTINGS I

HELP

$FLIR
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O

12.5.2 Managing images

2014-10-14

2014-10-14

2014-10-14

10:33:44

10:28:45

10:27:15

2014-10-14 09

2014-10-14

2014-10-14

2014-10-14

2014-10-14

2014-10-14

08:22:58

08:02:41

08:02:39

08:01:31

To view and manage image files, follow this procedure:

1. From the upper list box, select Images.
2. To display a preview of an image, click the thumbnail or the filename of the image.

CAMERA SETTINGS STORAGE

HELP

®

@®

Prn
e

\$

®

@®

®

sz $FLIR

o Images

img_20150216_153007_089.jpg

img_20150216_153005_904.jpg

img_20150216_130727_784.jpg

img_20150216_130543_260.jpg

img_20150216_126337_901.jpg

img_20150216_113108_768.pg

]

2015-02-16 15:30:08

2015-02-16 156:30:07

2015-02-16 13:07:28

2015-02-16 13:05:44

20156-02-16 12:63:38

2015-02-16  11:31:09

® @ |® @ |®

|®
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12

Camera web server interface

3. To download an image, click the Download icon to the right of the image.

cameERa | sETTINGS | HELP QFLIR
?ﬁ Images j
| - img_20141014_103342_804 jpg 2014-10-14 10:33:44
=] ﬂ img_20141014_102819_709.jog 2014-10-14 10:28:45 ({?
| - img_20141014_102712_392.jpg 2014-10-14 10:27:15 @
[L] n img_20141014_091823_453 jpg 2014-10-14 09:18:25 @
] m img_20141014_082254_059.jpg 2014-10-14 08:22:58 @|
[] - img_20141014_080751_632.jpg 2014-10-14 08:07:55 @
8| _ img_20141014_080239_294 jpg 2014-10-14  08:02:41 @_
| “ img_20141014_080237_703.jpg 2014-10-14 08:02:39 @;
2l img_20141014_080129_552.jpg 2014-10-14 08:01:31 (i;
4. To delete one or more image files, do the following:
4.1. Select the check box(es) to the left of the image thumbnail(s).
4.2. Click the Delete icon.
CAMERA | sETTINGS | SE HELP 3""-"3
Images j
E - img_20141014_103342_804.ipg 2014-10-14 10:33:44 @.
u img_20141014_102819_709.jpg 2014-10-14 10:28:45 @.
1 - img_20141014_102712_392 jpg 2014-10-14 10:27:15 @
O m img_20141014_091323_458 jpg 2014-10-14 09:18:25 ®
O m img_20141014_082254_059.jpg 2014-10-14  08:22:58 ®
O - img_20141014_080751_632 jpg 2014-10-14 08:07:55 @
O “ img_20141014_080239_294 jpg 2014-10-14 08:02:41 ®
O “ img_20141014_080237_703 jpg 2014-10-14 D8:02:39 ®
| img_20141014_080129_552.jpg 2014-10-14 08:01:31 {s)
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12

Camera web server interface

12.5.3 Managing videos
To view and manage video files, follow this procedure:

1. From the upper list box, select Videos.
2. To download a video, click the Download icon to the right of the video.

GAMERA | setines | sToRAGE | HELP
o Videos -
O b mov_20150216_153005_884 avi 2015-02-16 15:30:23
(] H mov_20150216_153005_880.avi 2015-02-16  15:30:15 @
[} e mov_20150210_095016_421 avi 2015-02-10  D9:50:25 9

3. To delete one or more video files, do the following:

3.1.  Select the check box(es) to the left of the video thumbnail(s).
3.2.  Click the Delete icon.

GAMERA | sETTNes | storace | HELP e c FLIR
Videos v
O hod mov_20150216_153005_884 avi 2015-02-16 15:30:23 @
ﬂ H mov_20150216_153005_880.avi 2015-02-16 15:30:15 @
O E mov_20150210_095016_421 avi 2015-02-10  09:50:25 @
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Software supporting FLIR AX
series cameras

The following table explains which software supports FLIR AX series cameras:

Software Support Comment

FLIR IP Config Yes * Detecting FLIR AX series cameras

Note The FLIR IP Config ver- on the network.

sion must be 1.9 or later. * Assigning IP addresses.
* Accessing the built-in camera web

server.

Camera web server Yes Configuration and setup of analysis
and alarms.

FLIR Tools/Tools+ No —

FLIR IR Monitor No —

EthernetlP & Modbus TCP Yes Connecting to a PLC for readout of
analysis and alarms.

Pleora Ebus SDK No —

FLIR GEV Demo No —

ThermoVision System Developers Kit No —

ThermoVision LabVIEW Digital Toolkit No —_

#T559913; r. AL/78927/78928; en-US
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FLIR IP Config

To access the latest FLIR IP Config user manual, go to
https://support.flir.com/resources/wkqz/.
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Minimum measurement areas

In order to obtain reliable measurement results, the following minimum measurement

areas apply.
Distance Instantaneous field Minimum measurement areas
of view (IFOV)
(radians)
0.3m (1 ft.) 0.003 27x27cm(1.1x1.1in.)
0.5m (1.6 ft.) 0.0055 4.95x4.95cm (1.9x1.9in.)
1m(3.31t) 0.011 9.9x9.9cm (3.9x3.9in.)
2m (6.6t 0.022 19.8x 19.8cm (7.8 x 7.8in.)
3m(9.81t) 0.033 29.7x29.7cm (11.7x 11.7 in.)
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Technical data

Table of contents

16.1  Online field-of-view calculator..........c.coorrreieiiii e e e 55
16.2 Note about technical data............c.coiiiiii e 55
16.3 Note about authoritative versions...........cccvveiiiiiiiiiiii i 55
16.4 FLIRAXB O HZ ... i s s s s s s s e s s s n s s e ennen 56

16.1 Online field-of-view calculator

Please visit http://support.flir.com and click the photo of the camera series for field-of-
view tables for all lens—camera combinations.

16.2 Note about technical data

FLIR Systems reserves the right to change specifications at any time without prior notice.
Please check http://support.flir.com for latest changes.

16.3 Note about authoritative versions

The authoritative version of this publication is English. In the event of divergences due to
translation errors, the English text has precedence. Any late changes are first imple-
mented in English.
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Technical data

16.4 FLIR AX8 9 Hz

P/N: 71201-0101
Rev.: 78779

General description

The FLIR AX8 camera/sensor provides an affordable and accurate temperature measurement solution
for anyone who needs to solve problems that need built in “smartness” such as analysis, alarm function-
ality, and autonomous communication using standard protocols. The FLIR AX8 also has all the neces-
sary features and functions to build distributed single- or multi-camera solutions utilizing standard
Ethernet hardware and software protocols.

The FLIR AX8 also has built-in support to connect to industrial control equipment such as PLCs, and al-
lows the sharing of analysis and alarm results and simple control using the Ethernet/IP and Modbus
TCP field bus protocols.

Key features:

Support for the EthernetlIP field bus protocol (analyze, alarm, and simple camera control).
Support for the Modbus TCP field bus protocol (analyze, alarm, and simple camera control).
Built-in analysis functionality.

Alarm functionality, as a function of analysis and more.

Built-in web server for control and set up.

MJPEG, MPEG-4, or H.264 image streaming.

PoE (Power over Ethernet).

General-purpose output.

100 Mbps Ethernet (100 m cable).

On alarm: file sending (FTP) or e-mail (SMTP) of analysis results or images.

Typical applications:

* Electrical and mechanical condition-monitoring applications where temperature or temperature
trends can be an indication of a potential risk of failure.
* Simple process control applications.

Imaging and optical data

IR resolution

80 x 60 pixels

Thermal sensitivity/NETD

<0.10°C @ +30°C (+86°F) / 100 mK

Field of view (FOV)

48° x 37°

Depth of field 0.1 m (0.33 ft.), infinity
Focal length 1.54 mm (0.061 in.)
Spatial resolution (IFOV) 11.1 mrad

F-number 1.1

Image frequency 9 Hz

Focus Fixed

Detector data

Detector type Focal plane array (FPA), uncooled
microbolometer

Spectral range 7.5-13 um

Detector pitch 17 um

Detector time constant Typical 12 ms

Visual camera

Built-in digital camera 640 x 480

Digital camera, FOV

Adapts to the IR lens

Sensitivity

Minimum 10 lux without illuminator

#T559913; r. AL/78927/78928; en-US
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Technical data

Measurement

Object temperature range

-10 to +150°C (14 to +302°F)

Accuracy

+2°C (+3.6°F) or +2% of reading (+10 to +100°C
@ +10 to +35°C ambient)

Measurement analysis

Spotmeter

6

Area

6 boxes with max./min./average

Automatic hot/cold detection

Max./min. temperature value and position shown
within box

Measurement presets

Yes

Atmospheric transmission correction

Automatic, based on inputs for distance, atmos-
pheric temperature and relative humidity

Optics transmission correction

Automatic, based on signals from internal sensors

Emissivity correction

Variable from 0.01 to 1.0

Reflected apparent temperature correction

Automatic, based on input of reflected
temperature

External optics/windows correction

Automatic, based on input of optics/window trans-
mission and temperature

Measurement corrections

Global object parameters

Alarm

Alarm functions

Automatic alarms on any selected measurement
function. A maximum of 5 alarms can be set.

Alarm output

Digital out, store image, file sending (FTP), email
(SMTP), notification

Set-up

Color palettes

Arctic

Gray

Iron

Lava
Rainbow
Rainbow HC

Set-up commands

Date/time, Temperature (°C/°F)

Web interface

Yes

Storage of images

Storage media

Built-in memory for image storage

Image storage mode

IR, visual, MSX

File formats

JPEG + FFF

Image streaming

Image streaming formats

e Motion JPEG stream
MJPEG Baseline Process Encoder

Baseline ISO/IEC 10918-1 JPEG compliance

* MPEG stream
Stream format MPEG-4 ISO/IEC 14496-2 Sim-
ple Profile level 2

e H.264 stream
Stream format H.264 Baseline Profile level 2.0

Image streaming resolution

640 x 480

Image modes

e Thermal
e Visual
e MSX

#T559913; r. AL/78927/78928; en-US
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Technical data

Image streaming

Automatic image adjustment

Continuous

Multi Spectral Dynamic Imaging (MSX)

IR image with enhanced detail presentation

Ethernet

Ethernet Control, result and image
Ethernet, type 100 Mbps

Ethernet, standard IEEE 802.3

Ethernet, connector type

M12 8-pin X-coded

Ethernet, communication

TCP/IP socket-based FLIR proprietary

Ethernet, video streaming

Yes

Ethernet, power

Power over Ethernet, PoE IEEE 802.3af class 2.

Ethernet, protocols

Ethernet/IP, Modbus TCP, TCP, UDP, SNTP, RTSP,
RTP, HTTP, ICMP, IGMP, sftp, SMTP, DHCP,
MDNS (Bonjour)

Digital input/output

Digital input, purpose

NUC, NUC disable, Alarm

Digital input

1 opto-isolated, 10-25 VDC

Digital output, purpose

As function of alarm, output to ext. device (pro-
grammatically set)

Digital output

1 opto-isolated, 10-25 VDC, max. 100 mA

Digital I/O, isolation voltage

500 VRMS

Digital I/O, supply voltage

10-25 VDC, max. 200 mA

Digital I/O, connector type

M12 8-pin A-coded (shared with ext. power)

Power system

External power operation

12/24 VDC, 2 W continuously/ 4.7 W absolute
max

External power, connector type

M12 8-pin A-coded (Shared with digital 1/0)

Voltage

Allowed range 10.8-30 VDC

Power supply rating

Class 2/LPS

Environmental data

Operating temperature range

-0°C to +50°C (+32°F to +122°F)

Storage temperature range

—-40°C to +70°C (—40°F to +158°F) according to
IEC 68-2-1 and IEC 68-2-2

Humidity (operating and storage)

IEC 60068-2-30/24 h 95% relative humidity +25°C
to +40°C (+77°F to +104°F)/ 2 cycles

EMC

e EN 61000-6-2:2001 (Immunity)
* EN61000-6-3:2001 (Emission)
e FCC 47 CFR Part 15 Class B (Emission)

Encapsulation

IP 67 (IEC 60529)

Bump

25 g (IEC 60068-2-29)

Vibration

2 g (IEC 60068-2-6)

Physical data

Weight

0.125 kg (0.28 Ib.)

Camera size (L x W x H)

e 54x25x79mm (2.1 x 1x3.1in.) without
connectors

* 54x25x95mm (2.1 x 1x 3.7 in.) with
connectors

#T559913; r. AL/78927/78928; en-US
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16 Technical data

Physical data

Base mounting 4x mounting hole depth max 4.8 mm for screw
type Delta PT 22 (2.2 mm)

Housing material PA6 with 30% GF (glass fiber reinforced)

Shipping information

Packaging, type Cardboard box

List of contents ¢ Infrared camera with lens

e Cardboard box
* Printed documentation

Packaging, weight 0.48 kg (1.06 Ib.)

Packaging, size 210 x 142 x 70 mm (8.27 x 5.59 x 2.76 in.)
EAN-13 4743254001725

UPC-12 845188009373

Country of origin Estonia

Supplies & accessories:

e T130086; /0O module MIO-AX8-1

e T130087; I/O module MIO-AX8-7

e T199713; ThermoVision CM Panel, max. 4 cameras

e T199712; ThermoVision CM Panel, max. 9 cameras

e T130169; Thermovision CM, max. 4 cameras

e T130170; Thermovision CM, max. 9 cameras

¢ T129259ACC; Cable M12 to pigtail, 10 m

e T129258ACC; Cable M12 to pigtail, 5m

e T129886ACC; Cable M12, FLIR X-Coded to standard X-Coded
e T128391ACC; Cable, M12 to pigtail

e T198821; Cooling bracket

e T129257ACC; Ethernet cable M12 to RJ45, 10 m

e T128390ACC; Ethernet cable M12 to RJ45,2 m

e T129256ACC; Ethernet cable M12 to RJ45, 5 m

e 71200-0002; FLIR AX8 accessory starter kit

* T199163; Front mounting plate kit (incl. cooling bracket)
e T199342; One-ball joint mounting bracket kit

e T199343; PoE injector, 12/24 V

e T128775ACC; Rear mounting plate kit

e T199341; Two-ball joint mounting bracket kit

e INST-EW-0110; Extended Warranty 1 Year for AX8, E4, E5
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Mechanical drawings

[See next page]

#T559913; r. AL/78927/78928; en-US

60



1eays/peig

09€8cl 1

ON Bumesqg/iu upy

ezis “ONMY

@ w m,mow\M‘mV_w

Salles-XY SuolsuswiIp diseg

uopeuwous/BuluLgusg

usyoiq saBp3 gz
BujnIq JAJUBY  G'OF

pelielld  ZI0F
sepessipiieH  L'0F

w-9/Z 0S| wouy }d1eox3/n Beipin

AW-89/¢ OS] 129

palejs asimay)o ssajun/sebue jeuue fo Jeq

ol 6

wr ®$0-€0-6102 aNNTe3LL3Z 'y
m - d h ’ Jusweas A 161 JwehA v Aq payIpo/Ae pepuy
. v - 3HOr  /Z-80-7L0Z SNOYYIA ‘d
leusie »o8yD/nuoy 8jeqg/wnieq UMBIQ/AISUOY
XAV
1020-c0cLL
L0L0-L0CLL
siaquinu N/d Buimojjo} 03 Buipioodoy
IJ
o

pay / enig) Jojeoipui
pay / an|g) Joyedipul MM_M__H_H_M_@ 10413 / Jamod

10113 / Jamod =

=99 e | | CZ

MU i~ M ' [aym

25 @ =
(usa19) Jojealpul 38 e b en (usa19) Jojedipui
UONBOIUNWIWIOD J8uIsY -3 P rpoed ol UONEOIUNWILLOD JoUlaY)T
— o3 u opepy T
uopng jesay [

0% ¥
[#000% GO'L ]

L'0¥ G'9
[v000% 9Z°0]

(ww

S/N 71200138
I OEONmDIN0I00mm

‘ MAC Address: 50C0000000X

(ww zz2) zz 1d eyaq adAy maios 1oy
ww g‘y xew yydap ajoy Bugunop Xy

)
X

29) 22 1d eyaq odAy maios oy

ew yydep sjoy Bupunop Xy

SOFGEL
[c007 €G0]

|lenuew 8as N0 U}

104

V/8/IZIN

10}09UU0D Q|/18MOd

X/8/CLIN

10}08UU0D JouIBYlg

el e
—
e =
N S
=5 BISWED [BNnSIA\
o
— — Qo ——
) SR dwe| a37
@ = oS [—
[eNe)] N &
H+ H H
o o o o
=
o o
&y 2
L =
W T
o |©oh
N oo (O
B3 e g
+ o
0 o o LD
\& ‘g
R
\; &,

[v00'0% GE'0]

L'0¥ 8°9€
(0007 Gp'L ]

(AN 40)]
[800°0% 2571 ]

1'0F GG
[r000% 91°Z]

G0 9'GC
[200% 101 ]

e

o]

g
[¥00'0% 20°0]

50% 02
[c007 62°0]

ol

[6€0]

50766
[200% 6£°0]

gV SW3LSAS dI1d

Q

IBA UEIN JBjSp J3j|9 Jay|ay uls

| seroldoy ‘Ueuue sabjop [o 1gj Bullpuey BUUSQ

“Be| apuejieb Ae pols paw SBIAIS] ABIEY OS|OPBIUIA
* apueAibpaw i

8Y SW3LSAS dI1d

“sBuipeeooid [eBo| 0} pesl [lim ususbULIUI Auy

“uoissiwied Jno Jnoyym ‘ped uj Jo Ajejejdwoo paidod
10 P3JEOIUNWILIOD 8] JOU JSNW JUBWINIOP SIYL



10

<

8Y SW3LSAS dI1d

*sBuipeaooid [eBa) 0) pes) ||Im Juswabuuyul Auy

“uoissiwied Jno Jnoyym ‘ped uj Jo Ajejejdwoo paidod

10 PaeOIUNWLID 8]

10U SNW JUBWNOOP SIYL

<C m
Z07 6 X0)
0¥ g Xy
(3]
=1
H
mr
N
x
N
<
oo
T
ﬁ:
o
o
]
o
©
b
~N ?O
> j ~
S G| F
S| < T T
<
L =l
=
H
ol « } S
< 9 07 Gl X2
x| < .
Nl = 0 9'L Xg
) €0+
o
S
o
o8
255
B8
= X
awE
- - - ]
e
x
N
8'v X2
o
R
S
IS}
X
< N
<
P4
& O
G
ht e
%) —
—
—
f—
—/
é_ll
=+
= —
9 0¥ /
<
Q2
E %
2 =
u—‘aﬂ.
T
gﬂw
£
£ s5<
O=0
N‘*’N
=o€

O [a] L L O
€0¥ 0L 1 c
Q
x
Z'07 86 Zorg R
fl
~ 5%
O EY
3
°U
T
89
=
g5
3 3 <E
A T O
o N
wn
aQ
(a2}
(2]
O 3 5
H
O O g g
N Y, °
o ®
g
T £S 3
oo g8 o
1'0% 89 zov Ge 829 &
[SRCES]
[ORvEY]
=
NE(% g
o8xen E
o 2
o Q._1= T
Z<oLoO o
=
— [
< Qo
- 2%
o £
= 23
=} o+
o
o o 38
- w'e
o 53 <
< ©o P g
< T2 §
Lw.E g
S x5 N
Z< T
wT. - -
='$ x N
|<£_| [N | Tw
w< [
83 &3
oy ° ?
8 Xz ‘
‘ 1oL xg
e 65T
<< |_|_/
== l '
] T
i)
—
:
; O
T ”
I
Il
]
T
!
Il
\Ol
! O
N 1 © -
o
< 707 1z %2
<
; 8'z¢
19Xy

4x R3

\
NS

3x 9

(@]

G'0¥ G'99 X

Q
o
z
Q
'_
8
L
(%]

“Be| apuejieb
o)

6 i
SFLIR

Blad/Sheet
1(1)

=&

Skala/Scale
11

=
©
€
=8
3]
=
x5S
N 7O
g o
el
QL 30
= o
=3
g s<
£
3
< in
< [se}
_’:m”é
il
[ee] o E
- v ¢
: N
o EM &
o o o
T 1 £
< I.DE
pag &
o o 5
[SEE-Z A
3
2
)
8
]
H
S
S
£
D 2N 50
D v TN
O 20 &N
X 2 5o
<3< D
= 5= 57
<L o o
Z'0F 8 Xy
<
-
x
N
X «©
=1 -
x
o™

I

A3
IXI

Size

ArtNo.

Bracket cooling

Utdrag ur/Excerpt from ISO 2768-m

T128394

Ritn nr/Drawing No

0.1-0.3

1 Halkalsradier

o
1]
=z
Q
[
O
L
(2

gV SW3LSAS dI1d
AE PQIS PoW SEIAIS] ABIEY SS[SPEILOA

PUBAIBPAW LEA UEIN Jejap Ja)jd 1dYaY Uls

1 sesa1doy ‘ueuue sabjep fe Jgy Bullpuey BUUBQ



copied completely or in part, without our permission.
FLIR SYSTEMS AB

This document must not be communicated or
Any infringement will lead to legal proceedings.

50
42
30

10

68
88
96

¥ 4x 1,6

A
A
>

Y

i

\SA

o

o

o
&
NN

Overtradelse harav beivras med stod av géllande lag.

Denna handling far ej delges annan, kopieras i
FLIR SYSTEMS AB

sin helhet eller delar utan vart medgivande .

% 2 A 3
W &
&
» SECTION A-A
Konstr/Drawn Datum/Date Kontr/Check Material
J. MAKINEN 2015-03-06 HAOS EN AW-5052 or EN AW-5754 “ a
Andrad av/Modified by Andrad/Modified | Ytjzmnhet/Roughness | Ytbehandling/Surface treatment v
J. MAKINEN 2015-05-21| Ra pm
Dér ej annat anges/Unless otherwise stated Benamning/Denomination Skala/Scale Blad/Sheet
Gentol 19O 2768-mK 11 | = 1(1)
Utdrag ur/Excerpt from ISO 2768-m . Art.No. Size
vso  sor Hlkalrder Plate mounting rear Ad
(630 02 Fillet radii - -
(30)-120  #0,3 Kanter brutna Ritn nr/Drawing No Rev
120)-400 0,5 an
((400))-1 000 *0,8 Edges broken T1 28775 A

A



copied completely or in part, without our permission.
Any infringement will lead to legal proceedings.

This document must not be communicated or
FLIR SYSTEMS AB

42 4

Overtradelse harav beivras med stod av géllande lag.

Denna handling far ej delges annan, kopieras i
FLIR SYSTEMS AB

sin helhet eller delar utan vart medgivande .

A
% % 30 10 3
93
&)
< ¢
= 4x 1,6
o
- 1
9
8 3 8 "
|
. <
%
™
5 9, i
2 92> 0 @ x
\O| o\ g
A-— %,
36,8 66 <& SECTION A-A
50
Konstr/Drawn Datum/Date Kontr/Check Material
J. MAKINEN 2015-03-06 HAOS EN AW-5052 or EN AW-5754 “ i
Andrad av/Modified by Andrad/Modified | Ytjazmnhet/Roughness | Ytbehandling/Surface treatment v F L I R
J. MAKINEN 2015-05-21 | Rra pm
Dér ej annat anges/Unless otherwise stated Ben&mning/Denomination Skala/Scale Blad/Sheet
Gentl 1SO 2768-mK ? | 1@ | i)
Utdrag ur/Excerpt from ISO 2768-m . Art.No. Size
\ss sor Hakasrader Plate mounting front A4
(6)-30 0.2 Fillet radii : :
(30)__120 fgg P Ritn nr/Drawing No Rev
((4;]02(())))-143)80 ;0:8 Edges broken T1 28774 A

A



18

Drilling templates

[See next page]

Note The original size of the drilling templates sheets is ISO A4 (210 x 297 mm (8.27 x
11.69 in.)) and they must be printed at that size to work as templates.
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CE Declaration of conformity

[See next page]
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SFLIR | rmevorwssi

September 29,2017  Taby, Sweden AQ320259

CE Declaration of Conformity — EU Declaration of Conformity

Product: FLIR AX8 -series

Name and address of the manufacturer:
FLIR Systems AB

PO Box 7376

SE-187 15 Taby, Sweden

This declaration of conformity is issued under the sole responsibility of the manufacturer.

The object of the declaration: FLIR Ax8 -series.

The object of the declaration described above is in conformity with the relevant Union harmonisation
legislation:

Directives:
Directive 2014/30/EU Electromagnetic Compability
Directive 2012/19/EU Waste electrical and electric equipment
Directive 2011/65/EU RoHS
Standards:
Emission: EN 61000-6-3:2007+A1:2011  EMC — Generic standards Emission
EN 55022:2010/AC:2011 Radio disturbance characteristics - Limits
Immunity: EN 61000-6-2:2011 Electromagnetic Compability Generic
EN 55024:2010 Immunity characteristics - Limits
RoHS EN 50581:2012 Technical documentation

FLIR Systems AB
Quality Assurance

Lea Dabiri
Quality Manager

PO Box 7376, SE-187 15 Taby Sweden [T] +46 8 753 25 00 [F] +46 B 753 23 B4
www.flir.com
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Cable drawings

[See next page]
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Pin configurations

21.1 Pin configuration Ethernet X-coded

Pin Configuration

TPO+

TPO-

TPI+

TPI-

EXT_POE-

EXT_POE-

EXT_POE+

O|INjJo|jJOo|l~|WIN]| =

EXT_POE+
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Pin configurations

21.2 Pin configuration power A-coded

Pin Configuration Cable color on cable P/N
T128391 (order P/N
T128391ACC)

1 EXT_POWER Orange/white

2 DIGIN Orange

3 DIG_PWR Green/white

4 DIG_RTN Green

5 DIGOUT Blue

6 Not connected Blue/white

7 Not connected Brown/white

8 GND Brown
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Digital 1/0 connection diagrams

[See next page]
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Indicator LEDs and factory reset

button

1. Factory reset button.
2. Ethernet communication indicator LED (green).
3. Power/error indicator LED (blue/red).

23.1 Power/error indicator LED and factory

reset button

Note Do not hold down the factory reset button when connecting the camera to power.

Factory reset button
depression time
period

Indicator LED status

Explanation

tor LED displays a
flashing red light.

> 1 second The power/error indica- | When the factory reset button is released:
tpr LED dlsp_lays acon- |, a factory reset is executed.
tinuous red light. h S
¢ The main camera application is restarted.
* Theindicator LED status resumes the status it
had before the button was depressed.
>4 seconds The power/error indica- | When the factory reset button is released:

A factory reset is executed.

The main camera application is restarted.

The camera’s IP settings are reset to the fac-
tory defaults (DHCP assigned).

The indicator LED status resumes the status it
had before the button was depressed.

> 10 seconds

The power/error indica-
tor LED displays a rap-
idly flashing red light.

When the factory reset button is released:

A factory reset is executed.

The camera’s IP settings are reset to the fac-
tory defaults (DHCP assigned).

All added users are deleted.

All passwords are deleted.

The camera is restarted.
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Indicator LEDs and factory reset button

23.2 Power/error indicator LED and power

modes

Indicator LED status

Explanation

The power/error indicator LED displays a pink
light for 10 seconds.

Power is applied.

The power/error indicator LED displays a blue
light.

Normal operation.

23.3 Ethernet communication indicator LED

Indicator LED status

Explanation

The Ethernet communication indicator LED dis-
plays a flashing green light.

The camera is connected to a network and the
network activity is indicated.

The Ethernet communication indicator LED dis-
plays no light (i.e., it is switched off).

The camera is not connected to any network.
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Cleaning the camera

24.1 Camera housing, cables, and other items

Use one of these liquids:

¢ Warm water
* A weak detergent solution

Equipment:
¢ A soft cloth
Follow this procedure:

1. Soak the cloth in the liquid.
2. Twist the cloth to remove excess liquid.
3. Clean the part with the cloth.

/\  CAuTION

Do not apply solvents or similar liquids to the camera, the cables, or other items. This can cause
damage.

24.2 Infrared lens

Use one of these liquids:

* A commercial lens cleaning liquid with more than 30% isopropy! alcohol.
* 96% ethyl alcohol (C2HsOH).

Equipment:

e Cotton wool

/\  cauTioN

If you use a lens cleaning cloth it must be dry. Do not use a lens cleaning cloth with the liquids that are
listed above. These liquids can cause material on the lens cleaning cloth to become loose. This material

can have an unwanted effect on the surface of the lens.

Follow this procedure:

1. Soak the cotton wool in the liquid.
2. Twist the cotton wool to remove excess liquid.
3. Clean the lens one time only and discard the cotton wool.

/\  WARNING

Make sure that you read all applicable MSDS (Material Safety Data Sheets) and warning labels on con-
tainers before you use a liquid: the liquids can be dangerous.

/\  CAUTION

* Be careful when you clean the infrared lens. The lens has a delicate anti-reflective coating.
* Do not clean the infrared lens too vigorously. This can damage the anti-reflective coating.
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About calibration

25.1 Introduction

Calibration of a thermal camera is a prerequisite for temperature measurement. The cali-
bration provides the relationship between the input signal and the physical quantity that
the user wants to measure. However, despite its widespread and frequent use, the term
“calibration” is often misunderstood and misused. Local and national differences as well
as translation-related issues create additional confusion.

Unclear terminology can lead to difficulties in communication and erroneous translations,
and subsequently to incorrect measurements due to misunderstandings and, in the worst
case, even to lawsuits.

25.2 Definition—what is calibration?

The International Bureau of Weights and Measures? defines calibrations in the following
way:

an operation that, under specified conditions, in a first step, establishes a relation be-
tween the quantity values with measurement uncertainties provided by measurement
standards and corresponding indications with associated measurement uncertainties
and, in a second step, uses this information to establish a relation for obtaining a meas-
urement result from an indication.

The calibration itself may be expressed in different formats: this can be a statement, cali-
bration function, calibration diagram4, calibration curve5, or calibration table.

Often, the first step alone in the above definition is perceived and referred to as being
“calibration.” However, this is not (always) sufficient.

Considering the calibration procedure of a thermal camera, the first step establishes the
relation between emitted radiation (the quantity value) and the electrical output signal
(the indication). This first step of the calibration procedure consists of obtaining a homo-
geneous (or uniform) response when the camera is placed in front of an extended source
of radiation.

As we know the temperature of the reference source emitting the radiation, in the second
step the obtained output signal (the indication) can be related to the reference source’s
temperature (measurement result). The second step includes drift measurement and
compensation.

To be correct, calibration of a thermal camera is, strictly, not expressed through tempera-
ture. Thermal cameras are sensitive to infrared radiation: therefore, at first you obtain a
radiance correspondence, then a relationship between radiance and temperature. For
bolometer cameras used by non-R&D customers, radiance is not expressed: only the
temperature is provided.

25.3 Camera calibration at FLIR Systems

Without calibration, an infrared camera would not be able to measure either radiance or
temperature. At FLIR Systems, the calibration of uncooled microbolometer cameras with
a measurement capability is carried out during both production and service. Cooled cam-
eras with photon detectors are often calibrated by the user with special software. With
this type of software, in theory, common handheld uncooled thermal cameras could be
calibrated by the user too. However, as this software is not suitable for reporting

http://www.bipm.org/en/about-us/ [Retrieved 2017-01-31.]

http://jcgm.bipm.org/vim/en/2.39.html [Retrieved 2017-01-31.]
http://jcgm.bipm.org/vim/en/4.30.html [Retrieved 2017-01-31.]
http://jcgm.bipm.org/vim/en/4.31.html [Retrieved 2017-01-31.]
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About calibration

purposes, most users do not have it. Non-measuring devices that are used for imaging
only do not need temperature calibration. Sometimes this is also reflected in camera ter-
minology when talking about infrared or thermal imaging cameras compared with ther-
mography cameras, where the latter are the measuring devices.

The calibration information, no matter if the calibration is done by FLIR Systems or the
user, is stored in calibration curves, which are expressed by mathematical functions. As
radiation intensity changes with both temperature and the distance between the object
and the camera, different curves are generated for different temperature ranges and ex-
changeable lenses.

25.4 The differences between a calibration
performed by a user and that performed directly
at FLIR Systems

First, the reference sources that FLIR Systems uses are themselves calibrated and
traceable. This means, at each FLIR Systems site performing calibration, that the sour-
ces are controlled by an independent national authority. The camera calibration certifi-
cate is confirmation of this. It is proof that not only has the calibration been performed by
FLIR Systems but that it has also been carried out using calibrated references. Some
users own or have access to accredited reference sources, but they are very few in
number.

Second, there is a technical difference. When performing a user calibration, the result is
often (but not always) not drift compensated. This means that the values do not take into
account a possible change in the camera’s output when the camera’s internal tempera-
ture varies. This yields a larger uncertainty. Drift compensation uses data obtained in cli-
mate-controlled chambers. All FLIR Systems cameras are drift compensated when they
are first delivered to the customer and when they are recalibrated by FLIR Systems serv-
ice departments.

25.5 Calibration, verification and adjustment

A common misconception is to confuse calibration with verification or adjustment. In-
deed, calibration is a prerequisite for verification, which provides confirmation that speci-
fied requirements are met. Verification provides objective evidence that a given item
fulfills specified requirements. To obtain the verification, defined temperatures (emitted
radiation) of calibrated and traceable reference sources are measured. The measure-
ment results, including the deviation, are noted in a table. The verification certificate
states that these measurement results meet specified requirements. Sometimes, compa-
nies or organizations offer and market this verification certificate as a “calibration
certificate.”

Proper verification—and by extension calibration and/or recalibration—can only be
achieved when a validated protocol is respected. The process is more than placing the
camera in front of blackbodies and checking if the camera output (as temperature, for in-
stance) corresponds to the original calibration table. It is often forgotten that a camera is
not sensitive to temperature but to radiation. Furthermore, a camera is an imaging sys-
tem, not just a single sensor. Consequently, if the optical configuration allowing the cam-
era to “collect” radiance is poor or misaligned, then the “verification” (or calibration or
recalibration) is worthless.

For instance, one has to ensure that the distance between the blackbody and the camera
as well as the diameter of the blackbody cavity are chosen so as to reduce stray radiation
and the size-of-source effect.

To summarize: a validated protocol must comply with the physical laws for radiance, and
not only those for temperature.
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About calibration

Calibration is also a prerequisite for adjustment, which is the set of operations carried out
on a measuring system such that the system provides prescribed indications corre-
sponding to given values of quantities to be measured, typically obtained from measure-
ment standards. Simplified, adjustment is a manipulation that results in instruments that
measure correctly within their specifications. In everyday language, the term “calibration”
is widely used instead of “adjustment” for measuring devices.

25.6 Non-uniformity correction

When the thermal camera displays "Calibrating...” it is adjusting for the deviation in re-
sponse of each individual detector element (pixel). In thermography, this is called a "non-
uniformity correction” (NUC). It is an offset update, and the gain remains unchanged.

The European standard EN 16714-3, Non-destructive Testing—Thermographic Testing
—Part 3: Terms and Definitions, defines an NUC as “Image correction carried out by the
camera software to compensate for different sensitivities of detector elements and other
optical and geometrical disturbances.”

During the NUC (the offset update), a shutter (internal flag) is placed in the optical path,
and all the detector elements are exposed to the same amount of radiation originating
from the shutter. Therefore, in an ideal situation, they should all give the same output sig-
nal. However, each individual element has its own response, so the output is not uniform.
This deviation from the ideal result is calculated and used to mathematically perform an
image correction, which is essentially a correction of the displayed radiation signal.
Some cameras do not have an internal flag. In this case, the offset update must be per-
formed manually using special software and an external uniform source of radiation.

An NUC is performed, for example, at start-up, when changing a measurement range, or
when the environment temperature changes. Some cameras also allow the user to trig-
ger it manually. This is useful when you have to perform a critical measurement with as
little image disturbance as possible.

25.7 Thermal image adjustment (thermal
tuning)

Some people use the term “image calibration” when adjusting the thermal contrast and
brightness in the image to enhance specific details. During this operation, the tempera-
ture interval is set in such a way that all available colors are used to show only (or mainly)
the temperatures in the region of interest. The correct term for this manipulation is “ther-
mal image adjustment” or “thermal tuning”, or, in some languages, “thermal image optimi-
zation.” You must be in manual mode to undertake this, otherwise the camera will set the
lower and upper limits of the displayed temperature interval automatically to the coldest
and hottest temperatures in the scene.
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About FLIR Systems

FLIR Systems was established in 1978 to pioneer the development of high-performance
infrared imaging systems, and is the world leader in the design, manufacture, and mar-
keting of thermal imaging systems for a wide variety of commercial, industrial, and gov-
ernment applications. Today, FLIR Systems embraces five major companies with
outstanding achievements in infrared technology since 1958—the Swedish AGEMA In-
frared Systems (formerly AGA Infrared Systems), the three United States companies In-
digo Systems, FSI, and Inframetrics, and the French company Cedip.

Since 2007, FLIR Systems has acquired several companies with world-leading
expertise:

* NEOS (2019)

¢ Endeavor Robotics (2019)

e Aeryon Labs (2019)

¢ Seapilot (2018)

¢ Acyclica (2018)

* Prox Dynamics (2016)

* Point Grey Research (2016)

e DVTEL (2015)

* DigitalOptics micro-optics business (2013)
* MARSS (2013)

¢ Traficon (2012)

¢ Aerius Photonics (2011)

* TackTick Marine Digital Instruments (2011)
¢ |Cx Technologies (2010)

* Raymarine (2010)

* Directed Perception (2009)

¢ OmniTech Partners (2009)

e Salvador Imaging (2009)

* Ifara Tecnologias (2008)

¢ Extech Instruments (2007)

PATENT SPECIFICATION i

T SPEGIFIC United States Patent Office .., 25%%
IR O IR NS GO ML
1057.624
N ———
\ e,
j  Complete Specfication Published: Feb, 1, 1967,

lation.
© Cronn Copyrghc 1967, Sasbvel
2 Claimé. (€1 88-1)

‘COMPLETE SPECIFICATION
‘Scanning Mechanism

Figure 26.1 Patent documents from the early 1960s

FLIR Systems has three manufacturing plants in the United States (Portland, OR, Boston,
MA, Santa Barbara, CA) and one in Sweden (Stockholm). Since 2007 there is also a
manufacturing plant in Tallinn, Estonia. Direct sales offices in Belgium, Brazil, China,
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About FLIR Systems

France, Germany, Great Britain, Hong Kong, ltaly, Japan, Korea, Sweden, and the USA
—together with a worldwide network of agents and distributors—support our internation-
al customer base.

FLIR Systems is at the forefront of innovation in the infrared camera industry. We antici-
pate market demand by constantly improving our existing cameras and developing new
ones. The company has set milestones in product design and development such as the
introduction of the first battery-operated portable camera for industrial inspections, and
the first uncooled infrared camera, to mention just two innovations.

Y
=
[

044

1969: Thermovision Model 661. The camera 2015: FLIR One, an accessory to iPhone and An-
weighed approximately 25 kg (55 Ib.), the oscillo- droid mobile phones. Weight: 36 g (1.3 0z.).
scope 20 kg (44 Ib.), and the tripod 15 kg (33 Ib.).

The operator also needed a 220 VAC generator

set, and a 10 L (2.6 US gallon) jar with liquid nitro-

gen. To the left of the oscilloscope the Polaroid at-

tachment (6 kg (13 Ib.)) can be seen.

FLIR Systems manufactures all vital mechanical and electronic components of the cam-
era systems itself. From detector design and manufacturing, to lenses and system elec-
tronics, to final testing and calibration, all production steps are carried out and
supervised by our own engineers. The in-depth expertise of these infrared specialists en-
sures the accuracy and reliability of all vital components that are assembled into your in-
frared camera.

26.1 More than just an infrared camera

At FLIR Systems we recognize that our job is to go beyond just producing the best infra-
red camera systems. We are committed to enabling all users of our infrared camera sys-
tems to work more productively by providing them with the most powerful camera—
software combination. Especially tailored software for predictive maintenance, R & D,
and process monitoring is developed in-house. Most software is available in a wide varie-
ty of languages.

We support all our infrared cameras with a wide variety of accessories to adapt your
equipment to the most demanding infrared applications.

26.2 Sharing our knowledge

Although our cameras are designed to be very user-friendly, there is a lot more to ther-
mography than just knowing how to handle a camera. Therefore, FLIR Systems has
founded the Infrared Training Center (ITC), a separate business unit, that provides certi-
fied training courses. Attending one of the ITC courses will give you a truly hands-on
learning experience.
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About FLIR Systems

The staff of the ITC are also there to provide you with any application support you may
need in putting infrared theory into practice.

26.3 Supporting our customers

FLIR Systems operates a worldwide service network to keep your camera running at all
times. If you discover a problem with your camera, local service centers have all the
equipment and expertise to solve it within the shortest possible time. Therefore, there is
no need to send your camera to the other side of the world or to talk to someone who
does not speak your language.

#T559913; r. AL/78927/78928; en-US 85
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