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About these instructions T"URNRC K

Feedback about these instructions Your Global Automation Partner

1 About these instructions

These instructions describe the setup, functions and use of the product and help you to oper-
ate the product according to its intended purpose. Read these instructions carefully before
using the product. This will prevent the risk of personal injury and damage to property. Keep
these instructions safe during the service life of the product. If the product is passed on, pass on
these instructions as well.

1.1 Target groups

These instructions are aimed at qualified personal and must be carefully read by anyone
mounting, commissioning, operating, maintaining, dismantling or disposing of the device.

1.2 Explanation of symbols
The following symbols are used in these instructions:

DANGER

DANGER indicates a hazardous situation with a high level of risk, which, if not
avoided, will result in death or serious injury.

WARNING

WARNING indicates a hazardous situation with a medium level of risk, which, if not
avoided, will result in death or serious injury.

CAUTION
CAUTION indicates a hazardous situation with a medium level of risk, which, if not
avoided, will result in moderate or minor injury.

NOTICE
CAUTION indicates a situation which, if not avoided, may cause damage to property.

NOTE
NOTE indicates tips, recommendations and important information about special ac-
tion steps and issues. The notes simplify your work and help you to avoid additional

=B B P>

work.
4 MANDATORY ACTION

This symbol denotes actions that the user must carry out.
= RESULT OF ACTION

This symbol denotes the relevant results of an action.

1.3 Otherdocuments
Besides this document, the following material can be found on the Internet at www.turck.com:
Data sheet

Declarations of conformity
Quick Start Guide

14 Feedback about these instructions

We make every effort to ensure that these instructions are as informative and as clear as pos-
sible. If you have any suggestions for improving the design or if some information is missing in
the document, please send your suggestions to techdoc@turck.com.
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2 Notes on the product

2.1 Product identification
These instructions apply to the following smart camera:

TIV12MG-QT110N

2.2 Scope of delivery

The delivery consists of the following:

Smart camera TIV12MG-Q110N
Quick Start Guide

2.3 TURCK service

TURCK supports you in your projects — from the initial analysis right through to the commis-
sioning of your application. The TURCK product database at www.turck.com offers you several
software tools for programming, configuring or commissioning, as well as data sheets and CAD
files in many export formats.

For the contact details of our branches worldwide, please see page [ 61].
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3 Foryour safety

The product is designed according to state of the art technology. Residual hazards, however,
still exist. Observe the following safety instructions and warnings in order to prevent danger to

persons and property. TURCK accepts no liability for damage caused by failure to observe these
safety instructions.

3.1 Intended use

The industrial smart camera captures images of objects and is designed for fully automatic
operation. Image evaluation is performed using previously taught reference images for object
differentiation or classification using Al tools. Feedback and data transmission is provided via
LEDs on the housing, switching outputs or Ethernet telegrams. Protection class IP67 can only
be achieved with a screwed-on protective tube. The usable working distance depends on the
selected lens and the object size. Use is only possible with a suitable lens.

The device must only be used as described in these instructions. Any other use is not in accord-
ance with the intended use. TURCK accepts no liability for any resulting damage.

3.2 General safety instructions

The smart camera falls under the EU Al Act and is classified as an Al system with minimum
risk if used as intended.

The device meets the EMC requirements for the industrial areas. When used in residential
areas, take measures to prevent radio frequency interference.

The device must only be fitted, installed, operated, parameterized and maintained by trained
and qualified personnel.

Only use the device in compliance with the applicable national and international regula-
tions, standards and laws.

Only operate the device within the limits stated in the technical specifications.

The devices are not safety components and must not be used for personal protection.
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4 Product description

The TIV smart camera is installed in a metal housing. The device has four M12 connectors for
power supply, Ethernet connection, external trigger input and four switching outputs, incl. a
power supply for optional external lighting.

4.1 Device overview

M4 x 0.5
~——95.1 [3.75] ~- 69.9[2.75] — 5.1[0.20] (4x) 14.6 [0.58]
M52 x 0.75 o
C-Mount ‘ 67[2.64] —
M12x 1 <o =
i LED (3%) m]: i
M12x1 % ® {]
ST | ;
[3.90] [3.15]
LED E
s comex
@ ‘ ' o Jo UL
‘ 8.3
~— 80[3.15] —= - 61[2.40] - [0.33] = 67.2 [2.65] =
mm [Inch]

Fig. 1: TIV12MG-Q110N dimensions

4.2 Properties and features

Sony Pregius S image sensor, IMX545, 12.42 MP, monochrome CMOS with Global Shutter
Nvidia Jetson Nano, Quadcore CPU+GPU, 4 GB RAM

240 GB internal memory

C-mount thread connection for lenses

Separate trigger input

Ethernet interface with 10/100/100 Base T

Four switching outputs, configurable via TAS and web browser

Barcode reading and Al tools

Edge and deep learning

User-specific neural networks

4.3 Functional principle

The industrial smart camera captures and digitizes images of objects by exposing the image
sensor; the images are processed internally for technical applications and are evaluated accord-
ing to specifications. The lens selected determines the operating distance to objects; the focus
and exposure time of the image are defined via the settings of the smart camera. Test objects
can be optimally illuminated via external lighting.

For commissioning, the device is first configured and trained with image data sets. The neural
network is taught using at least ten good and ten bad images. Captured objects are assigned to
previously defined classes.

Taught-in image data sets can be added to the neural network as a basis (edge learning) or a
new neural network can be created from an image data set (deep learning).

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00 | 2025/11 |7



Product description

Functions and operating modes

44 Functions

and operating modes

Your Global Automation Partner

441
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The smart camera uses a variety of image recognition and evaluation tools.

Tool Function

Code Scan Tool for detecting 1D and 2D barcode types

Difference Check Al tool for quality control and deviation checking

Classifier Al tool for classifying objects into user-defined classes

Detector Al tool for object detection and classification including number

per class and coordinates for each object

While Code Scan is not supported by Al, Difference Check, Classifier and Detector work with Al.

Neural networks are created and used for the Difference Check, Classifier and Detector. At least
ten good and ten bad images are required for the Difference Check tool (edge learning). Classi-
fier and Detector create a new neural network during training (deep learning). Neural networks
can be expanded with new images. The smart camera records can be downloaded and trans-
ferred.

The smart camera is configured via the integrated web server dashboard and basic parameters
can be set via the TURCK Automation Suite (TAS).

The device has four connectors for power supply, Ethernet connection, external trigger input
and four switching outputs, incl. a power supply for optional external lighting.

Code Scan

This tool can detect a variable number of 1D and 2D barcode types in any orientation.

Code Scan can be combined with the detector. Codes can thus be recognized and read out on
trained objects. All other codes in the image section are ignored.

Code Scan can be executed in the following modes:

Fast: When focus and lighting are optimized, this option allows for a short processing time of
the codes.

Robust: If the focus and lighting are not optimized, the longer processing time will resultin a
better read rate.

The tool detects the following codes:

1D codes 2D codes
CODE32 DATAMATRIX
CODE39 GS1DATAMATRIX
CODE93 QR
CODE128 PDF417
EANS8 AZTEC
EAN13 MRZ
UPC-A
UPC-E
MSI
ITF
GS1128
ISBT128
GS1DATABAR
CODABAR

V01.00|2025/118
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4472  Difference Check

Difference Check uses algorithms for quality control and deviation checking.
The tool does this in two steps:

1. Object search in the image

2. Comparison with reference images of the object

For object detection, the previously trained background shot without the object is removed
from the current shot with the object. The result is varied several times in order to reliably
identify the object in the images. Possible changes can be different exposure, inversion of the
image or slight distortion.

After successful object detection, the result is compared with the trained reference shots and
the inspection of the shots is evaluated by the smart camera.

The user can create various ROIs (regions of interest) for the object. An ROl contains an image
section that is compared with other images to detect differences. ROIs are evaluated separately
by the smart camera. An inspection of the images is only good if all ROls match the reference
image. If an ROI deviates, the image is rated as bad. For a good reference image, at least ten
good images must be specified; for a poor reference image, at least ten bad images must be
specified. The result of the review will improve as more images are added. For successful teach-
in of the reference images, recordings only show ROIs with error-free states or only ROIs with
error states.

443  (Classifier

The Classifier tool interprets the entire image as an ROI. Images are assigned to a previously
defined class. After classes have been created for all images, a new neural network is created
from the images.

When using the Classifier, the smart camera attempts to assign the image to a class. To do this,
it creates a rating for the image, indicating how well it matches the classes; all classes together
make up 100 % of the rating. The class with the highest rating is assigned to the image.

The training data should be selected in such a way that there is as much distance as possible
between the first and second assigned class in the evaluation and clear identification is pos-
sible. The detection of an object becomes more precise when the object fills the majority of the
image section. The image section can be changed by using other lenses or by changing the op-
erating distance between the smart camera and the object.

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00|2025/11 |9
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444  Detector

The Detector tool detects any number of objects or defined characteristics on the image simul-
taneously and assigns each of them to one of the previously defined classes.

A confidence score is specified for each object, indicating the match to the assigned class. The
orientation of the objects on the image can be arbitrary; even slight overlaps of objects are de-
tected depending on the image dataset. Objects that are not similar to a class are not recog-
nized.

The result may vary depending on the quality of the image data set with the trained reference
images per class. Objects on the images should be shown in many variants in the image data-
sets.

The different positioning within the shot is particularly important, as distortions at the edge of
the image due to the height of an object or overlaps with other objects can lead to falsification
of the images.

The number of objects and the associated class can be specified for the overall inspection. The
user can exclude individual classes, define minimum and maximum values or specify the num-
ber of permitted objects per class as required. For the evaluation of the inspection, 0 to 99 units
can be taken into account for each class. In this way, for example, the completeness of the
objects in the kittings can be checked. The assigned class, the number of objects in a class and
two coordinate sets of the images are read out for each detected object via the Ethernet inter-
face. The coordinates always refer to the pixel coordinates of the respective object in the
image. In combination with the Code Scan tool, codes on the objects can be read out.

The detector training type can be selected:

Detector: Rapid detection by rectangles oriented at the edge of the image
OBB Detector: More precise, but slower detection thanks to exact outlining of the objects by
means of oriented bounding boxes (OBB)

The neural network can be trained with various parameters:

Classes can be selected and deselected and thus excluded from training.
The resolution of the images in the dataset can be determined and the duration of the
training can thus be adjusted.
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445  Trigger input

NOTE

ﬂ Evaluations of images take approx. 500 ms, depending on the tool.
For a synchronized actuation of the switching output, do not trigger the trigger
input faster than the ratings can be performed.

The trigger input is used to trigger images. It can be triggered as follows:

Hardware trigger via the input on the device
Software trigger via the Ethernet interface

The desired trigger can be set via the web server. The camera responds to fast triggering with a
delay. If the trigger is triggered faster than 1600 images/h, the evaluation of the images is
delayed. This delay depends on the number of times triggering occurred. The number of evalu-
ations corresponds to the number of triggers. The recording is evaluated directly at the trigger.
Fast triggers, e.g. for reading packages, cause a time delay in the rating at the camera's
switching outputs. The number of images displayed on the dashboard is arbitrary and does not
show the actual trigger number of the trigger input. The dashboard displays the recordings in
chronological order from left (newest) to right (oldest).

The trigger input has the following pin assignment (see [ 17]):

Pin Input Assignment

Pin 2 Input 2 Slow trigger input

Pin 4 Input 1 Fast trigger input

Pin 5 ISO GND Connection to controller (PLC)

446  Switching outputs

The four switching outputs are configured via the web server. They show the status of the cam-
era and the evaluation of the most recently evaluated inspection.

The switching outputs have the following pin assignment (see [ 17]):

Pin Output Assignment

Pin 8 Output 1 System status

Pin 9 Output 2 Inspection feedback OK
Pin 10 Output 3 System status

Pin 11 Output 4 Inspection feedback NOK
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45 Technical accessories

ID Type Description
o030 82033 sore) e 100048564 MW-Q110-S Mounting bracket for direct
T%z*”"'z‘” mounting on a flat surface
i 10.18] (4x)
99 [3.90] 80 [;15]
170.5[6.71]
1405 [5.53] 710281
N\ emf-
A\ 15.6(061]
12[047]6.1 0.24] [] 1000391
y —t=—5.5[0.22]
o inch] 67.2[2.65]
47018 i@ﬁ'ﬁgfﬂ:;iﬁ;fﬁfl 100048562 MW-Q110-R Mounting bracket for side
4 S 24600.18] i i °
TR 0451015 mounting with 90° offset
80315 || 5@ 7i$[ 63 (248] 634 1250]
J b o
yan f I~ 803151 =]~ 146 [0.57]
225(098] 83[033] L99[3.90J* ~— 4.4[0.17)
105° 4.5[0.18]
3[0.12]
L
}
mm inch] L 119.5 [4.70] —
066259 100052370 OPT-CDP0828 Lens with 8 mm focus
401571 1-32UN-2A (C-Mount)
290 DEM—-EEL
83 %
M86 x 0.75 J% %l
1.7
84.5[3.32] 04l
mm [Inch] 102 [4.01]
100052371 OPT-CDP1228 Lens with 12 mm focus
D43[1.69] @40(1.57]
1-32UN-2A (C-Mount)
M40.5 x 0.5 —
— | |, 126
‘«— 65.1[2.56] ——1 [0.49]
b 82,6 [3.25] ——~
mm [Inch]
100052372 OPT-CDP1628 Lens with 16 mm focus
aofs7) 1-32UN-2A (C-Mount)
M37.5x 0.5
135
[— 59.1[2.32] —~ 053]
76.6[3.01]
mm [Inch]
100052373 OPT-CDP2528 Lens with 25 mm focus
aohsn 1-32UN-2A (C-Mount)
M32.5x 0.5 —
1.5
55.5[2.18] — [045]
——— 73 [2.87] ———~
mm [Inch]
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ID

100052374

©40[1.57]
1-32UN-2A (C-Mount)

M32.5x0.5

= ELED |

f— 57 [2.24] —1
74.5[2.93] ——

126
[0.49]

mm [inch]

Type
OPT-CDP3528

Your Global Automation Partner

Description
Lens with 35 mm focus

100052375

@401[1.57]
1-32UN-2A (C-Mount)

M32.5x0.5

14
| 0.44]

“7 71.1[279]

I 88.5[3.48] ————~!

mm (Inch]

OPT-CDP5028

Lens with 50 mm focus

10004856

M52 x0.75

f~—————832[3.28] 4>‘

—— @57 [2.24] —

88.2(3.47]

mm [Inch]

LC-Q110-35

Protective tube for lens with
35 mm focus

6625016

Mi2x1 015 2% 14

L.

RKC4.5T-2/TEL

Connection cable, female M12,
straight, 5-pin,

cable length 2 m, jacket material:
PVC, black; resistant to chemicals
and oils, flame-resistant, resistant
to acids and alkalis, resistant to
microbes and hydrolysis,
LABS-free; cULus approved;
RoHS-compliant;

protection class IP67

6625028

WKC4.5T-2/TEL

Connection cable, M12 female
connector, straight, 5-pin, cable
length: 2 m, jacket material: PVC,
black; shielded; cULus approval

6626361

Mi2x1 2514

F 454 —~
| L

RKS4.5T-2/TEL

Connection cable, M12 female
connector, straight, 5-pin, cable
length: 2 m, jacket material: PVC,
black; shielded; cULus approval

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com
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ID
6626364

Type
WKS4.5T-2/TEL

Your Global Automation Partner

Description

Connection cable, M12 female
connector, angled, 5-pin, cable
length: 2 m, jacket material: PVC,
black; shielded; cULus approval

M12x1 2514 Loa mizxa

454 ——

L

6626388

RKS4.5T-2-RSS54.5T/
TEL

Extension cable, M12 female
connector, straight, 5-pin to M12
male connector, straight, 5-pin;
cable length: 2 m,

jacket material: PVC, black;
shielded; cULus approval

mi2x1 o4
N D%[H— %/:Eﬂ
215
vt W
I L )
50—

L

6625464

RSS8T-2/TXL

Connection cable, M12 male
connector, straight, 8-pin, cable
length: 2 m, jacket material: PUR,
black; shielded; cULus approval

Mi2x1 2514 LS4 mizxa

454 ——

L

6625470

RKS8T-0.3-RSS8T/
TEL

Extension cable, M12 female
connector, straight, 8-pin to M12
male connector, straight, 8-pin;
cable length: 0.3 m,

jacket material: PVC, black;
shielded; cULus approval

215
215 M1Zx1:FT‘—-1
HMHXI [

|

‘[ Loa Lo
285

L i

r37.5 L 37.5—~
L L |

6629117

WKS8T-0.5-WSS8T/
TXL

Extension cable, M12 female
connector, angled, 8-pin to M12
male connector, angled, 8-pin;
cable length: 0.5 m,

jacket material: PVC, black;
shielded; cULus approval

[~— 47[1.85] —=

100036442 RSSX-8814-2M

Connection cable for Industrial
Ethernet, M12 male connector,
X-coded, straight, cable length:
2 m, jacket material: PUR, green

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com
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ID Type Description
gis o1 6930575 VT2-FKM8-FKM8-  T-splitter, M12, 8-pin, wired in
[ T mxa FSM8 parallel; female connector —
f female connector —
\Ilk@\‘ — | ;
HIUS2U 4 male connector
[%’.QS]J-
e ———— 56 [2.21] ———!
6636536 VBRS12-RKC4.4T  2-port junction systems —
RKC8T-0.15/0.15/  Y-splitter with cable, M12 male
Wiaxt ot o 0 1% MIzxT TXL4300 connector, straight, 12-pin —
2 x M12 female connector,
straight, 4-pin and 8-pin, cable
L : length: 0.15 m, jacket material:
o PUR, black
60.6 T L
6636537 VBRS8-RKC4.5T RK- 2-port junction systems —
C8T-0.15/0.15/ Y-splitter with cable, M12 male
M2kt 010 o1 015 M1z TXL4400 connector, straight, 12-pin —
2 x M12 female connector,
straight, 5-pin and 8-pin, cable
L length: 0.15 m, jacket material:
60_64” 4 . 2 i PUR, black
green 100004427 TBEN-LL-SE-M2 Managed Ethernet switch,

| o] I

26.3[0.25]

XF9 XF4__XF3__XF2__XF1___XD1
60024] ©6.3(025]
t J !
60.4(2.38]
; ®.|J ]
XF10 XF8  XF7  XF6  XFS  XD2
218(8.58]
230419.07)

mm [inch]

8 X 100-Mbit ports,
2 x 1 Gbit port

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com
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5 Installing

CAUTION
Lack of grounding when mounted on the heat sink only

Electric shock

» To ensure grounding, mount the device in all four screw-on positions.

NOTICE
A non-tight connection can lead to ingress of liquids or foreign matter
Damage to the device is possible

» To achieve protection class IP67, use the device only with an optional protective
tube installed.

»  Mount the device on the optional mounting bracket (MW-Q110-R, MW-Q110-S).

»  Mount the lens in accordance with the manufacturer's specifications.

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00 | 2025/11 | 16



Connection

NOTICE
Connection under voltage
The device may have an error condition

» Only connect the device when it is in a de-energized state.

» Connect the device to the Ethernet connection via the ETH connector as shown in the

figures.
1=TxD1 +
< 2=TxD1 -
8 3=RxD2 +
6 P 1 4=RxD2- —
5 %ﬁ 2 5=BID4 + %
3 6=BID4 - =
7=BID3-
8=BID3 +
N Q >
©
Fig. 2: ETH connector Fig. 3: Connection via ETH connector

» Connect the controller to the device via the input connector as shown in the figures.

26
N 1=24VDC OUT
5 2=IN2 —
1 3 3=GND
4=IN1 %
> 4 5=150 GND ==
® >
©
Fig. 4: Input connector Fig. 5: Connection via input connector

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00 | 2025/11 | 17



» Connect the device to e.g. a signal lamp via the output connector as shown in the figures.

1=24VOUT
2=24VOUT
3 =Strobe/Flash
<2 4=GND
671% 5=GND
5(2%°%\9 6 =24V OUT =
118 a1 7 =150 Vcc
10 8 =Output 1
9 =Output 2
10 = Output 3
11 =Output 4
12=GND

Fig. 6: Output connector Fig. 7: Connection via output connector

»  Connect the device to the supply voltage via the 24 VDC connector as shown in the fig-

ures.
-2_ 1=24VDC
S 2=24VDC
31 3=GND
T =
Fig. 8: 24 VDC connector Fig. 9: Connection via 24 VDC connector

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00 | 2025/11| 18



7/ Commissioning

/.1 Preparing the smart camera
The camera must be prepared to start up the device.

» Remove the protective cap.

Mount the desired lens (not included).
Adjust the focus.

Adjust the aperture.

vVvyywvyy

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com

Optional: Mount the protective tube (not included in the scope of delivery).
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3 Operation

NOTE
The lens may fog up in the event of rapid temperature changes
Images may be distorted

» When the ambient temperature changes, make sure the smart camera
acclimatizes to prevent condensation.

8.1 LEDs
LED Display Meaning
Front LED Multicolor Software update
Object inspection
LINK Green Connection indicator
ACT Yellow Communication active
PWR Green Power indicator

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00 | 2025/11 | 20
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9  Setting

NOTE

ﬂ The instructions for use apply to software version 5.16.1.
The software is continuously advanced and supplemented. Subsequent software
versions may differ from the descriptions in this manual. Please check regularly for
updates

The smart camera is set up via the integrated web server. The web server is configured and
accessed via the TURCK Automation Suite (TAS).
Optional: If the IP address is known, the camera can be accessed directly.

9.1 Opening a web server
The smart camera can be accessed via the TURCK Automation Suite (TAS). TAS can be down-
loaded free of charge at www.turck.com.

v" The device is connected to the PC via the Ethernet interface.

v TAS is installed.

» Open TAS.

»  Click Scan network.

=  TAS displays the connected devices.

TAS DESKTOP DOCUMENTATION TUNRC K

‘Your Global Automation Partner

TURCK AUTOMATION SUITE ~ TAS DESKTOP - VIEW/FEATURE - NETWORK

VIEW/FEATURE
B 2 ?
83 Network Q & = o : =
o Scan network Add device Global PW Import CSV Help
@) ARGEE
@, BEEP
el D Actions Device type IP address MAC address AUBD[@[ address Version PN device name PN Iag location

C°: Profinet
@) Diagnostics

)
@, CODESYS

) 10-Link

Fig. 10: TAS — Scanning the network
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»  Select the IP address of the device.

Beta version

TAS DESKTOP  DOGUMENTATION TUNRCK

Your Global Automation Partner.
TURCK AUTOMATION SUITE ~ TAS DESKTOP -» VIEW/FEATURE -» NETWORK

VIEW/FEATURE
Network Q =

Q Filter
Scannetwork  Add device Global PW  ExportCSV  Import CSV Help
ARGEE

BEEP

e 2 L ?

Do
IRCICH

o)

[0 Actions ol Device type IP address MAC address

3
CH

Profinet

a v o= TIVI2MG-Q110N 1 9
Diagnostics

CODESYS

>
[

Adapter address Version PN device name PN tag location

&
CH

48:B0:2D:E5:51:48 192.168.178.238 2040

S
o

0o

)

)

10-Link

&

% M12PIus

1 device(s)
Version v1.11.5.138 | Check for updates
Fig. 11: TAS — IP address

=  The web server opens.
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Log in as an administrator

Login

[ Username

| Password

Fig. 12: Web server — Log in as administrator

»  Enter standard login data:

User name: Administrator
Password: passwort
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Log in as user

» Create login data for a user account.

Login

/ username

Reset password

Fig. 13: Web server — Log in as user
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»  Assign a new password for the user account.

Change password

After the first login you have to change your
password once

{' New Password

[> Logout

Fig. 14: Web server — New password for user account
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9.2  System Settings
»  Select System Settings on the dashboard.

(m] ]
[ m ]

Code Scan Difference

Check Application

> > >

£ Configuration

o System Settings o Datasets

Camera Settings £ Al Model Management

Fig. 15: Dashboard — System Settings
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The following settings are made via the system settings:

General:
- Reboot
- Software update
- Download backup and Restore
- Download logs
Remote storage: Data storage via the cloud
Network
System time
Power supply: Selects whether devices connected to the smart camera are supplied with
24 VDC or connected via an external power supply.

#A Dashboard | £ System Settings

e

System Settings

General Device name iriis ‘ 4 | ( software update

Software version 5.161-revert | .

Remote storage &, Download backup ‘

TIV graphics module 0000000000
Fa— I, Restore ‘
etwor MAC address 00:00:00:00:00:00

System time

Power supply

& N~

&, Download logs ‘

>

Fig. 16: System Settings
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9.3 Camera settings
»  On the dashboard, select Camera Settings.

o% N

Difference
Check Application

> > >

Code Scan

£ Configuration

o System Settings Datasets

Camera Settings Al Model Management

Fig. 17: Dashboard — Camera Settings
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# Dashboard /| B Camera Settings

Current configuration

Advanced configuration

Trigger settings
99 9 (D Custom settings active

Camera information

Fig. 18: Camera Settings

The following settings can be adjusted via the camera settings:

Current configuration: Live recording is displayed

Advanced configuration: Auto-compensation for images and other fine adjustments
Trigger settings: Trigger for images

Configuration Wizard: Tool with help for camera settings
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NOTE

put faster than the ratings can be performed.

Evaluations of images take approx. 500 ms, depending on the tool.
For a synchronized actuation of the switching output, do not trigger the trigger in-

# Dashboard / B3 Camera Settings

Camera Settings

Current configuration

Trigger mode

Advanced configuration

Configuration Wizard

Trigger behavior

Light gates usually show...

Free run
« afalling edge as soon as they are interrupted

Trigger settings « arising edge at the end of the interruption

Software based trigger enabled for

. pushbutton Trigger image capture with

. light gate rising edge . falling edge

Camera information

Fig. 19: Trigger settings

The following settings can be made via the Trigger settings option:

Selection options for the trigger input:
- Free run: Triggering will evaluate the last image.

- Software trigger: Triggering will evaluate the next image.

- Hardware trigger: Triggering will evaluate the image immediately.
Software-based trigger active for pushbutton or light gate
Trigger image capture with rising or falling edge
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04 Smart camera tools

The smart camera web server dashboard allows you to select the tools that you want the smart
camera to work with.

»  Prepare the tools before using them for the first time using the following instructions.

94.1  Setting the code scan
» On the dashboard, click Code Scan.

0% N

Difference
Check Application

> > >

Code Scan

£ Configuration

e System Settings o Datasets

Camera Settings Al Model Management

Fig. 20: Dashboard — Code Scan
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>
>

# Dashboard / 82 Code Scan

Your Global Automation Partner

Select what type of codes and how many are read.
Select the desired scan mode.

(st /

Select which code types to scan

1D Barcodes

CODE32
CODE93
EANS
UPCA
MsI
GsM28

GSI1DATABAR

2D Barcodes

DATAMATRIX

QR

14 of 14 types selected & ‘ Limit number of codes

CODE39 Scan Mode O Fast @ Robust

CODE128
EANT3 ‘ |:| Scan on specific objects
UPCE

ITF

ISBT128

CODABAR

6 of 6 types selected &

GSIDATAMATRIX
PDF417

MRZ

Fig. 21: Code Scan — overview

>
>

Click Save to confirm and click Run test.
Confirm the warning message to save.

# Dashboard / 82 Code Scan / ¥ Test

T B o U

Py I

1 AR

-

Fig. 22: Code Scan — Live image display, run test

=  Alive image of the object is displayed.

>

Click Run test.
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=  The test results show the type and breakdown of the 2D code.

#A Dashboard / 3% Code Scan /| ¥ Test

P "““ Code Scan

—_————— . " e
Barcode type Code

Qty: | Tope R L IS

p‘c \ imi[ﬁﬁﬂllmﬂ Code 128 0002322104

ce | e s
cyc || INUNITIAEI
i Code 128 1610008

Qr Code http:/ftqr.be/p=1610008

Fig. 23: Code Scan — Test results of the Code Scan

»  Select X to make a new image.
»  Select « to return to the Code Scan settings.
» Select Dashboard to go to the main menu.
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94.2  Setting the Difference Check
During the Difference Check, the smart camera analyzes one or more ROIs. Prior to this, at least
ten good and ten bad shots must be taught and annotated using an annotation mask.

For multiple ROIs: The smart camera checks whether all ROls match the reference image when
new images are taken. If this is not the case, it will indicate that the current image is not OK.
Positive examples may only contain images in which every ROl is OK. Negative examples may
only contain images in which every ROl is not OK.

One ROI: The smart camera checks for the ROI that matches the reference image when new im-
ages are taken. If this is not the case, it will indicate that the current image is not OK.

» Onthe dashboard, click Difference Check.

a% N

Difference
Check Application

> 4 >

Code Scan

£ Configuration

e System Settings o Datasets

Camera Settings Al Model Management

Fig. 24: Select Difference Check on the dashboard
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» Create a new Difference Check.

# Dashboard / ¥ Difference Check

Create new Difference Check (o)

( Titie ) How will your object be aligned?
(@ If there is more than one object in a capture, only the strongest detection will be evaluated.
{ Description - .
5 (O Variable alignment

Translation and rotation may vary up to 30° compared to the reference image, background
and lighting conditions must remain constant!

Alignment by Detector

Object rotation is limited by axis alignment. &

Position, background and lighting conditions may vary.
Needs a selected OBB Detector model.

A Please train an OBB detector model to select this alignment method

‘ Choose model

Exact alignment

Objects are ensured to always be in the exact same position.

Fig. 25: Difference Check — Creating a new Difference Check

» Insert metadata and confirm with Next
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» Capture background without the object.

A Dashboard / "X Difference Check

Create new Difference Check

Capture background

Fig. 26: Difference Check — Capturing the background

»  Click Next.
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»  Place the object and Capture reference image.
# Dashboard / ¥, Difference Check

Create new Difference Check

Capture reference image

Fig. 27: Difference Check — Capturing a reference image

»  Click Next.
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» Add annotations to ROIs to the reference image. Make sure that the annotations are on
the ROIs and do not frame them extensively. The smart camera checks the entire area
within the annotation, meaning that open spaces are also included in the test.

# Dashboard / W Difference Check

Create new Difference Check 0 O o O

Vertices Error message

4 Cap 1 missing

Cap 2 missing

O

Cap 3 missing

4 Cap 4 missing

*
P
&
Y

4 of max. 270 Regions

Fig. 28: Difference Check — Adding test regions in the annotation screen
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» Take at least ten good shots and ten bad shots: Do not change the object orientation
more than 20° from the first reference image.

» Click Save.

A Dashboard / ¥ Difference Check

Create new Difference Check

0 of max. 65

0 of max. 65

Accuracy gets better the more variants of positive and negative samples
are trained into the model.

Fig. 29: Difference Check — Capturing and saving positive and negative examples

=  Training for the Difference Check starts; this takes a few minutes depending on the num-
ber of images.

=  After training, the overview is displayed.
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The overview in the Difference Check

A Dashboard / ¥ Difference Check [ Runtest [/

TBEN Cap Control # Edit metadata J () Delete & create new J

Checks if all 4 plastic caps are mounted onto the TBEN ports. Emits an error message for each port when cap is missing.

11 Positive samples

(mok)

13 Negative samples

(13ok)

Re-capture background Improve detection

Fig. 30: Difference Check — Overview
The following settings can be made in the main menu of the Difference Check:
» Re-capture background, Edit metadata, Improve detection or Delete & create new.
Capturing test images with objects
»  Start Run test to check the current object.

# Dashboard / ¥, Difference Check /| ¥ Test

Fig. 31: Difference Check — Running a test
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=  The test indicates whether the object is OK or not.

# Dashboard / ¥ Difference Check /| ¥ Test

Message

Ok

Fig. 32: Difference Check — Test result

»  Select X to capture more images.
»  Press « toreturn to the overview.
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Improving the Difference Check
» Inthe overview, select Improve detection.

A Dashboard / ¥, Difference Check Run test

Test W () Delete & create new I

1 Positive samples

(mok)

1 Negative samples

(mok)

Fig. 33: Difference Check — Improving recognition overview
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»  Select + Add images.

A Dashboard / W Difference Check X

| € | Improve detection + Addimages |

Positive samples 1 of max. 65

Negative samples 13 of max. 65

Fig. 34: Difference Check — Improving detection

» Add more good and bad images. Do not change the object orientation more than 20°
from the first reference image.

»  Click Save.

=  Training for the Difference Check starts; this takes a few minutes depending on the num-
ber of images.

=  After training, the overview is displayed again.
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94.3  Setting the Classifier and Detector — Al application

Labeling datasets

»  Select Datasets on the dashboard.

B% N

Difference

Code Scan Check Application

4 > >

£ Configuration

o System Settings 0 Datasets

Camera Settings Al Model Management

Fig. 35: Dashboard — Datasets
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» Select + Create new to set up a new dataset or Import to select an existing record.

# Dashboard / B3 Datasets

ID Cards PackMat Example 250730_TIV_Kittingset

Card content and side Identifying and Couting the right 24,5mm Abstand, 12mm Linse
amount of supplied accessories

Fig. 36: Overview of datasets
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Setting up a new dataset

» Insert title and description.
» Select Image classes and assign titles for the desired image classes if the dataset is being
used for the Al tool Classifier.

» Select Region classes and assign titles for the desired region classes if the dataset is
being used for the Al tool Detector.

»  Select Create.

Create dataset

/" Title

\_PackMat

scription

( Image classes

( Region classes

Fig. 37: Creating a dataset

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00|2025/11 | 46



Setting "TUNRCIK

Smart camera tools Your Global Automation Partner

Adding images to the dataset

»  Select a dataset from the overview.
» Addimages via Capture.

# Dashboard / B3 Datasets / PackMat Example

< PackMat Example | 4 | &, Download |

10 images total

Fig. 38: Capturing new images
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=  Alive images is shown.

» Use Capture Image to add images.

Newly captured images: 0

Total images in Dataset: 10

E Capture Image

Fig. 39: Adding images to the dataset

=  The overview shows how many images have already been made and how many have
already been included in the dataset.

The recordings are saved locally via Download; Delete deletes the dataset.
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Annotating the images in the dataset

»  Select dataset.

»  Select recordings that have not yet been annotated and make a note of them using the
annotation screen. Annotations are saved automatically.

Image class

Region classes 7 regions annotated

Class Quantity

EREE NFE

L LT o 2 itrasonic.sensor
m12_hex_nut
mi2_plastic_cap
mi2_o_ring

mi8_ultrasonic_sensor

m18_hex_nut

mi8_plastic_cap

Fig. 40: Annotation screen

» Click Close to return to the overview.
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Auto-Annotation for new or existing dataset

NOTE
When an auto-Annotation is performed, existing annotations in the dataset are de-
leted.

If other datasets with image classes are already stored in the neural network of the smart cam-
era, the selected dataset can be automatically annotated by the smart camera, for example if
new datasets are to be analyzed according to the same image classes.

Auto-Annotation

Automatically annotate images in your dataset based on a model with
similar objects.

Select a model to use:

pmi150_small ~

L.

Selected model type: Detector

Classes in this model: m12_cap, m2_nut, m12_us_sensor,
m12_washer, m18_cap, m18_nut,
m18_us_sensor

‘ Cancel | Start Annotation

Fig. 41: Auto-Annotation of a dataset

TURCK GmbH | T +49 208 4952-0 | more@turck.com | www.turck.com V01.00|2025/11 | 50



Setting "TUNRCIK

Smart camera tools Your Global Automation Partner

944  Training an Al model — Al model management

After the image classes and datasets are created, the Al is trained for the Classifier and
Detector.

» Select Al Model Management on the dashboard.
=  Alist of previously created training for the Classifier and Detector is displayed.

Create new training

»  Select + Train new model to train a new model or Import an existing model.

# Dashboard / 2 Al Model Management

v g e PR— e g [US——

sweetclass_30_large Classifier FINISHED 6 Classes

Classes
Training iterations 232

toblerone_white )

Image resolution 1024px

Relative accuracy @ Low

pm150_small Detector 397 minutes FINISHED 7 Classes

. ) Classes
Training iterations

Image resolution

Relative accuracy @

pm100_large Detector 2622 minutes FINISHED 7 Classes

Classes
Training iterations 57

Image resolution 1024px

Relative accuracy @ Good

Fig. 42: Al Model Management — New training
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» Assign a title and choose whether the classifier or detector should be trained by the Al.

Create training
Training title
‘What type of model should be trained?

O Classifier

O Detector

[ concer |

Fig. 43: Al Model Management — Creating training: Select the title and model type

»  Confirm with Next.
»  Select a dataset with which the Al is to be taught.
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Create training

Which datasets should be used?

uc PackMat Example
O O p

|:| Stu_Fu_Det |:| Packmat_wo_compensation

‘ Cancel ‘

Fig. 44: Al Model Management — Selecting dataset for new training

»  Confirm with Next.
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»  Select the image classes to be used for training Al. Multiple image classes can be selec-
ted.

Train new model

Which classes should be used?

|:| m12_hexnut D m18_cap
|:| m12_washer D m12_cap
[[] m18_sensor [[] m12_sensor

|:| m18_hexnut

‘ Cancel ‘

Fig. 45: Al Model Management — Selecting image classes

»  Confirm with Next.
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=  The number of images used for the training is displayed.

Create training O—0— 00

Summary

Model type: Detector

Images: 100
Info: 80% of images are used to train the model, 20% are used for evaluation.

Class distribution
m12_washer
mi2_nut
ml2_us_sensor

m12_cap

o

Fig. 46: Al Model Management — Number of images for the training

»  Select the resolution of the images for training.
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Create training O—0— 00

Summary

Class distribution
m12_washer
mi2_nut
m12_us_sensor

m12_cap

Advanced Settings
Image resolution @

(@) Small (256px) - default () Medium (512px) () Large (1024px)

=

Fig. 47: Al Model Management — Selecting resolution

»  Select Start Training.
=  Training starts is displayed. The progress of the training is displayed.

=  After the smart camera has finished training, the overview of Al model management is
displayed.

Canceling training

»  Select Cancel Training. Confirm that training is to be canceled.
=  The overview of Al model management with all available training is displayed.
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10 Troubleshooting

If the device does not function as expected, first check whether there is any ambient interfer-

ence. If there is no ambient interference, check the connections and settings of the device for
faults.

If no faults are identified, this indicates that the device is faulty. In this case, decommission the
device and replace it with a new device of the same type.

10.1  Reboot

NOTE
Reboot
Data may be lost

» Before restarting, back up your data by means of an export.

Restart the smart camera if it is no longer accessible on the network:

v' The device is connected to the power supply.

»  Open the service flap on the side of the device with a screwdriver.
»  Press the reset button for 3 s.

=  The reset takes several minutes. After the reset, refit the service flap.
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117 Maintenance
Ensure regularly that the plug connections and cables are in good condition.

The devices are maintenance-free, clean dry if required.

12 Repair

The device is not intended for repair by the user. The device must be decommissioned if it is
faulty. Observe our return acceptance conditions when returning the device to TURCK.

12.1  Returning devices

If a device has to be returned, bear in mind that only devices with a decontamination declara-
tion will be accepted. This is available for download at
https://www.turck.de/en/return-service-6079.php

and must be completely filled in, and affixed securely and weather-proof to the outside of the
packaging.
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13 Disposal

K The devices must be disposed of properly and do not belong in the domestic waste.
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TIV12MG-Q110N

ID 100048288

Image sensor 1/1.1" CMOS, monochrome, global shutter
Resolution 4128 x 3008 pixels

Pixel size 2.74 ym

Frame rate 42 fps

Internal memory 4000 MB

Processor

NVIDIA Jetson Nano 4 GB, quad core 1.4 GHz

Memory expansion

1 x SD/MMC memory card

Operating system Linux

Lens C-mount
Electrical data

Operating voltage 22...26 VDC

Admissible range

Max. 4 A for lighting
max. 6 A total current

Short-circuit protection Yes
Reverse polarity protection Yes
Communication protocol TCP/IP
RFC1006
Transmission type Full duplex

Output function

Programmable input/output, 4 x push/pull
programmable, optically isolated

Potential separation

Outputs galvanically isolated from Vss

Input function Triggerin

Display

Power on display LED, green

Status display LED, yellow

Fault signal LED, red

Design Rectangular, Q110

Housing material

Aluminum, AL

Housing cooling

Passive

Electrical connection

1 X M12 connector, 12-wire

Ambient conditions

Ambient temperature -20...+40°C
Storage temperature -40...+70°C
Relative humidity 25...75%

Type of protection

IP67 with screwed-on protective tube

Approvals

CE, cULus
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15  TURCK branches — contact data
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Germany

Australia

Austria

Belgium

Brazil

Canada

China

Czech Republic

France

Hungary

India

Italy

Japan

TURCK GmbH
WitzlebenstralRe 7, 45472 Milheim an der Ruhr
www.turck.de

Turck Australia Pty Ltd
Building 4, 19-25 Duerdin Street, Notting Hill, 3168 Victoria
www.turck.com.au

Turck GmbH
Graumanngasse 7/A5-1, A-1150 Vienna
www.turck.at

Turck Multiprox N. V.
Lion d'Orweg 12, B-9300 Aalst
www.multiprox.be

Turck do Brasil Automacéo Ltda.
Rua Anjo Custédio Nr. 42, Jardim Andlia Franco, CEP 03358-040 Séao Paulo
www.turck.com.br

Turck Canada Inc.
140 Duffield Drive, CDN-Markham, Ontario L6G 1B5
www.turck.ca

Turck (Tianjin) Sensor Co. Ltd.

18,4th Xinghuazhi Road, Xiging Economic Development Area, 300381
Tianjin

www.turck.com.cn

TURCK s.r.0.
Na Brne 2065, CZ-500 06 Hradec Kralové
www.turck.cz

TURCK BANNER S.A.S.

11 rue de Courtalin Bat C, Magny Le Hongre, F-77703 MARNE LA VALLEE
Cedex 4

www.turckbanner.fr

TURCK Hungary kft.
Arpéd fejedelem utja 26-28., Obuda Gate, 2. em., H-1023 Budapest
www.turck.hu

TURCK India Automation Pvt. Ltd.

401-403 Aurum Avenue, Survey. No 109 /4, Near Cummins Complex,
Baner-Balewadi Link Rd., 411045 Pune - Maharashtra
www.turck.co.in

TURCK BANNER S.R.L.
Via San Domenico 5, IT-20008 Bareggio (Ml)
www.turckbanner.it

TURCK Japan Corporation
ISM Akihabara 1F, 1-24-2, Taito, Taito-ku, 110-0016 Tokyo
www.turck.jp
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Korea Turck Korea Co, Ltd.
A605, 43, lljik-ro, Gwangmyeong-si
14353 Gyeonggi-do
www.turck.kr

Malaysia Turck Banner Malaysia Sdn Bhd
Unit A-23A-08, Tower A, Pinnacle Petaling Jaya, Jalan Utara C,
46200 Petaling Jaya Selangor
www.turckbanner.my

Mexico Turck Comercial, S. de RL de CV
Blvd. Campestre No. 100, Parque Industrial SERVER, C.P. 25350 Arteaga,
Coahuila
www.turck.com.mx

Netherlands Turck B. V.
Ruiterlaan 7, NL-8019 BN Zwolle
www.turck.nl

Poland TURCK sp.z.0.0.
Wroclawska 115, PL-45-836 Opole
www.turck.pl

Romania Turck Automation Romania SRL
Str. Siriului nr. 6-8, Sector 1, RO-014354 Bucuresti
www.turck.ro

Sweden Turck AB
Fabriksstraket 9, 433 76 Jonsered
www.turck.se

Singapore TURCK BANNER Singapore Pte. Ltd.
25 International Business Park, #04-75/77 (West Wing) German Centre,
609916 Singapore
www.turckbanner.sg

South Africa Turck Banner (Pty) Ltd
Boeing Road East, Bedfordview, ZA-2007 Johannesburg
www.turckbanner.co.za

Turkey Turck Otomasyon Ticaret Limited Sirketi
Indnl mah. Kayisdagi c., Yesil Konak Evleri No: 178, A Blok D:4,
34755 Kadikoy/ Istanbul
www.turck.com.tr

United Kingdom TURCK BANNER LIMITED
Blenheim House, Hurricane Way, GB-S511 8YT Wickford, Essex
www.turckbanner.co.uk

USA Turck Inc.
3000 Campus Drive, USA-MN 55441 Minneapolis
www.turck.us
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