OPERATING INSTRUCTIONS

Inspector 110, 120, 140

Vision Sensor

SICK

Sensor Intelligence.



VSPI-1R111 (110 Standard), VSPI-1D111 (110 Dome),
VSPI-2F111 (120 Flex), VSPI-2D111 (120 Dome),
VSPI-4F2111 (140 Flex)

WARNING

The Inspector is equipped with a LED e—
illumination that must be considered as a wable LED fght

lamp system of Risk Group 1 (low risk) AS M0 S0

according to IEC 62471:2006

WARNING: OPTICAL RADIATION DO NOT
STARE INTO BEAM

RISK GROUP 1 (LOW RISK) according to IEC
62471:2006

Visible LED light A= 400-800 nm

VSPI-2F121 (120-UV Flex), VSPI-4F2311 (140-LUT Flex)

WARNMNG: OPTICAL RADIATION

WARNING DO NOT STARE INTO BEAM
RISK GROUP 1 LOW RISK)
The Inspector is equipped with a LED %
mccording to EC 62471 : 2006

illumination that must be considered as a v LED st
lamp system of Risk Group 1 (low risk) il
according to IEC 62471:2006

WARNING: OPTICAL RADIATION DO NOT
STARE INTO BEAM

RISK GROUP 1 (LOW RISK) according to IEC
62471:2006

UV LED light A= 385 nm

VSPI-2F141 (120-IR Flex), VSPI-4F2411 (140-IR Flex)

The Inspector is equipped with an LED *

accordng to EC 62471 : 2006

illumination that must be considered as a R LED fgnt ?'Ii;u:

lamp system of Risk Group 0 / Free Group St Sl

(exempt risk) according to IEC NOTICE: IR EMITTED FROM THIS
62471:2006. PRODUCT

RISK GROUP 0 (EXEMPT RISK) accord-
ing to IEC 62471:2006

IR LED light A= 850 nm

DISCLAIMER

SICK uses standard IP technology for its products, e.g. 10 Link, industrial PCs. The focus
here is on providing availability of products and services. SICK always assumes that the
integrity and confidentiality of data and rights involved in the use of the above-mentioned
products are ensured by customers themselves. In all cases, the appropriate security
measures, e.g. network separation, firewalls, antivirus protection, patch management, etc.,
are always implemented by customers themselves, according to the situation.

© SICK AG 2012-06-14

All rights reserved
8013121/2012-06

Subject to change without notice



Operating Instructions

Inspector I-series

8013121/2012-06

Contents

Contents

Introduction 6
B O T TSSO 6
1.1 Inspecting... el
1.2 Teaching. ..8
2 LOCAUNEG thE ODJECT. ...ttt ettt e e e s e s r et e e e e e s s e e e s e e sae e nee e nseneneane 9
2.1 [I=T=T g gT=To J @7 o] 1 (o0 £ OSSR 10
2.2 MATCH SEINES .ttt s et s ae s a e eae sttt e e e e e e nnenens
JC I D= e=T1T=T TS o T=Tod o] oI OSSPSR
3.1 Pixel Counter ... .
3.2 EAEE PIXEI COUNTEN ..ttt sttt ettt e s s e s s et annannens
3.3 (070 011U PP STR
3.4 = =T
L YU T 3T o O U o U
4.1 Built-in Digital Outputs .. .
4.2 Results via EtherNet/IP.
LT (01 01U £ PP PSPPI
5.1 TriEErNG INSPECLIONS ...ttt et st sa e e b e ae s n s n e
5.2 Using Encoder .
5.3 Teaching ReferenCe ODJECT.....ui ittt et n e 20
5.4 Selecting REfEreNCE ODJECT ..cuuiiiieirieieiee ettt st sttt e ae e 20

How To 21

10

11

12

13

Setup fOr SOPAS @Nd INSPECION .. .iiuieiteeieeiteeeteeste e steeste et esse e e e sse e e e s e s se e s se e s seesseesseesseesseesseesseenseenseenseensen 21
6.1 INSTAIlAtioN OF SOPAS ...ttt sa e s e s s st e et et annenens 21
6.2 CONNECTE thE INSPECLON ...ttt ettt s e ettt n et nnene 22
6.3 Connection Wizard.. .
6.4 53T T 0T4= 1o o
(7= =T =T PO OO R SSSSPO
7.1 Adjust Focus and Exposure . .
7.2 Teach a Reference Object.... .24
7.3 Adjust Object Locator ....... .24
7.4 Add Detailed Inspections. .25
7.5 Test the Settings............ .25

7.6 Set Outputs .

7.7 Switch to Run, or Add More Reference Objects... .26
Capture Image
8.1 Adjust Focus.....
8.2 Adjust Image Settings
8.3 Use Lighting.......cccceevreinene
8.4 Triggering Image Capturing.....
85 Adjust Image Size/Field of View
IMPrOVE INSPECLION ACCUIACY ...uverueeeeereeeeeeitesiteesseessessseessesssesssesaseasseasseaaseasseasseasseasseesseasseasseessesssesssesssnsssnsns
9.1 Improve the Locating of Objects .
9.2 IMProve Detailed INSPECLIONS ......ccerirerertreree ettt sttt sa et sae s s sae et e aasens
9.3 Replace the REfErence IMaZE ......cceiriiiiiiiicee et
9.4 Environmental CONITIONS. .....couirireeieirieie ettt e nenens
SEtUP INSPECLION RESUILS ..ttt d e st n e s n e
10.1 Activate Digijtal Outputs - Inspector 110 .
10.2 Activate Digital Outputs — INSPECLOr 120/140 .....oouiiuererereeeeercreeee ettt ee s 32
10.3 SEL OULPUL DEIAY ...euereriereeieeeeeeteee ettt st ae e et s e e s e s e e s s e ne et s e e eneanene
10.4 Set Output Active Time.. .
10.5 INVErt QUEPUL SIBNAIS....cciiiiiiiiei e s
10.6 Disable and ENable OULPULS .....cicuiiiiirirrcrsceseesee s s et e e s e sssessse s s e s e sseenseenneessesnsesnsennsen 34
10.7 RESUIS Via EtNEINET/IP......ceeeeeeee ettt st e e s e s e ne e s e s e neenneenne e neanneannen 34
IMProve INSPECLION SPEEA .....eieieeiieieeiee et e et e et e et e et e st e e e e et e et e eae e e e e eaeesaeeeaseeaeeeneeeneesnnnsannnan 34
11.1 Decrease Image Size............ .34
11.2 Adjust Object Locator Settings ... .34
11.3 Reduce Exposure Time ......cccceeeees .35
11.4 Adjust Detailed Inspections Settings ... .35
11.5 Make it unnecessary to locate the object ........ .35
11.6 Avoid using external digjtal iNPUtS OF OULPULS ....ccevveiiiririciirirrr s 35
WOrK With MUITIPIE OBJECLS ..eeeeieeeeeeeceeet e ee e e e et e et e e s esae e e ae e s ae e sseesaeesseesneesneeeneenseenneannen
12.1 Teach Additional Objects . .
12.2 Select Reference ODJECT ..ot
12.3 Duplicate REferenCe ODJECTS ....uiiiiieriierieriieeie et eee s ee et et e e e e e e s e s e e nseeseeneenneeseennennnen 37
12.4 Settings for Multiple REference ODJECES......covueviirirerere sttt 37
TEACK WILNOUL PC ...ttt ea e st et et e e e s et e neesaeeneene e e e e e e e s anens 37
©SICK AG * Advanced Industrial Sensors * www.sick.com « All rights reserved 3

Subject to change without notice



Contents Operating Instructions

14

15

16

17

18

Inspector I-series
USE DiGITAl INPULS e e e e e e e e e ae e e ae e s ae e e meesaeesmeeeanesmnesnnennnesnnesnnennnen
14.1 Connect an Image Trigger..
14.2 CONNECE AN ENCOUET ...ttt e e n e sa e e
14.3 USE EXLEINAI TEACK. ...ttt e e e s e enenae e s
14.4 Select Reference ObJeCtS With INPULS.....ccciiiiiriererrerressee e e e e e ee e en e 41
USE ETNEINET/IP ...ttt bbb b rae bt s s e b e r e b e b e b e eneraeeneeat 41
15.1 Set Up the Connection....... 41
15.2 Retrieve Inspection Results................ 42
15.3 Control the Inspector via EtherNet/IP ... 43
Handle Device Data (Settings) .....ccoceeverrererenerierneenennns 44
16.1 Save Device Data on the Inspector (in Flash). 44
16.2 Save Device Data on PC.......cccvcerveiivcenieinens 44
16.3 Use Saved Device Data on the Inspector............... 44
16.4 Copying Device Data From one InSpector t0 ANOTNEN ......cccovereeererieneerere s 45
16.5 RESTONE SEHINGES ..eeeeeeeeietet ettt et e e st a e nn e s e nenene
LOZ N0 SAVE IMAEES ..c.ueeueeeieeierierieseeie sttt ste s ee s e s s s et et s e e e et e s aesse s e saesae e st e ae et et et e senseneesansneesennes
17.1 USE IMAEE LOG ..eeuvieireiiieieieste st see st sttt et a et e s aesbeese s aeeae e st et et et et e nba b e tesaenbensenannanan
17.2 Record Live Images to PC..
17.3 STOrE IMAGES 10 FTP ..ttt ettt n e n e e nae e ene e
USE the SIMUIBLEA DEVICE......ccuiiieiiiirieiie ettt et b e ae e

18.1 Start the Simulated Device...

18.2 Control the Simulated Device... 48
18.3 Select IMages to be USEd ......covvererererenereree et 49
18.4 Copy Device Data from the Simulated Device to an INSPECTON .....cevvververierrernerreeree e 49
19 USE RESUIS AN STATISTICS .euverueruiririieiriiiiesiesie sttt ettt s st et e e e et e e e b et e nbesaneneenennns 49
19.1 Results
19.2 STATISTICS .rureurereerereesieeti ettt sttt e e e e e s ee s Reea e ea e s ae e R e e E et e nenne e e enesaeeneen 51
19.3 1/0 €XtENSION DOX STALUS ...eeiuieeierieciecieciecee et e et e e e e e e e e e et e e e e ee e e e e eeeeneeeasesnseeaneeaneenneenennn 52
20 ManNage NETWOIK AGUIESS. .....ciuiiietitiietete ettt b e bbb e b b saeea et e e s e et e sa e b e b e enesaeeneens 52
20.1 VIEW NEIWOIK AGAIESS ....eiueiieeiieiertereeseeie sttt se e s s ese ettt n e s e e e nnesaeeneens 52
20.2 Change NEtWOIrK AQAIESS .....ccuiveereererenierereee ettt ettt s se s et eee e s et e neasaensennnnnen 52
User Interface 53
21 MAIN VIBW .eeieeeeeteieeteie e ste e eae e ste e ete e se e ebe s eaesasasssese s eseeseseese s ese s ese s ese s ese s easasasssaensese st esensensesensesanseseeeseseneane 53

22

23

24

25

26

27
28

29
30
31

21.1 Live Image Tab .
21.2 Live Image Tab - Simulated Device ..

21.3 Reference Image Tab......ccoceeerenne. 55
21.4 LOEEEA IMALES TAD ...ttt bbb et s e r e sne e 57
IMAEE SEHINES ..veruieeriiiete ettt ettt st s ae s e s ae s ae et et e e e e et e s aesbeesesae s Rt e st e at et et et e nbebeneesansneesnnnnn
22.1 IMAEE QUATIEY et e e b b r e r e r e a e nae s
22.2 LINTING OPTIONS....itireietieitrertete ettt b e s s e s s e s et e e e e e e e e senneenennenaeen
22.3 Image Triggering...

22.4 IM@EE SIZE.uuitiruiiieieieie ettt e sttt ettt et e et e be b e besaeebeeae e aeeaeeae et et et e ntenaeerenaenaneanan

(0] o] [To) d WoTet= Y doT gRST=Y 0 Y= TSSOSO
23.1 IMAECN SETLINES ..nvuereeeeeeieeet ettt ettt s e s e rae e s e n s e nenene
Detailed INSPECLIONS SEHINES....cccuirrerrereirereet ettt e et e e p e s e s e neesnesneenneaen
24.1 Pixel Counter Inspection

24.2 CONTOUT INSPECHION ...ttt e et e e et s et s e e e s e e eae st e e e e e s e e ne e eneas
24.3 Edge Pixel COUNEr INSPECLION ....cicuiiiiiiiiieieeierenee ettt s 62
24.4 L= L= TS =T 4T o Y 63
OULPUL SETLINES .ttt b e s b b e b e b s ae b E e e et s e e b e b e s ae b e b e saenaeen 63
25.1 Output settings - Inspector 110...... 63

25.2 Output settings - Inspector 120/140 .
25.3 Common settings for the outputs...

RESUIS .t 67
26.1 Results tab - Inspector 110...... 67
26.2 Results tab - Inspector 120/140 . 67
Statistics.... 68
INPUL SEtiNGS...covieeeeeereeere s 69
28.1 Input settings - Inspector 110.. 69
28.2 1/0 settings - Inspector 120 ..... 70
28.3 1/0 SEttings — INSPECLON 140 ... cieiieeeieeeereereeeere ettt ae e st e e e s e s neesaenaeen 71
STOrE IMAGES 10 FTP et st e e b e sr e sae b aesaenaees 73
Log Settings .

DIBVICE INTO 1ttt s s b e s st et e e e s ae s e b e e aeeaeeae e ae et et et e se s e neenaeeneennnaen

©SICK AG + Advanced Industrial Sensors * www.sick.com  All rights reserved 8013121/2012-06
Subject to change without notice



Operating Instructions Contents

Inspector I-series

Y2\ (=T TU =Y T I o To o - 76
321 File Menu.. .76
32.2 Edit Menu........ .76
32.3 Inspector Menu......... W T7
324 COMMUNICATION IMBNU . .eitiiiieeteeieserce ettt sttt s ae s s e s ae st et s e et e e e s aesbensesaesseeseene e e eneanenean 78
325 VIEW IMBNU ..ttt et et d et s et e he e e ae e e s et e st b e ae s e e s s et ne et ebe e enenene 79
32.6 Tools Menu.. .79
32.7 Help Menu... .79
32.8 Tool Bar .... ...80
329 S22 1 (0TS o7 T P 80
Appendices 81
IS T L =To] g [or= |l B | <= [PPSR 81
33.1 Drawings and MEasUIEMENLS .......ccccuiciiiiiiiiircsei e 81
33.2 [ LaES] o =Todo ool T aT=Ted £ (= TSRS 82
33.3 LED description............. .83
334 Technical Specifications ............ .83
33.5 Accessories Ordering information ...86
33.6 What's included - Inspector 110 .. ...86
33.7 What's included - Inspector 120 .. ...86
33.8 What's included — INSPECION 140 .......oiieeeeeeeceeeeee ettt e e e e e e e e e s e e e e e eaneeaneens 87
33.9 SYSLEM REGQUITEMENTS ..ttt ettt e e s s e sse s ae et se e e et e e e e e e e ne e 87
34 ChanGiNG the IENS ..ttt e e s e e st s e sae st e E et e s et e e e sne e st eneeae e e et e e e nnenenne 87
35 MOoUNING COlOT filtEr ACCESSONIES ...ciuvitiiirririeitieit ittt ettt r s s b s s s n b s e anens 89
36 MOUNEING the DOME GCCESSONY ...uviiireiriereirieriessissesestesessessseseessessessessssaessesstssste st essassansesssssessessssnsssensassnnsans 91
37 Using the I/0 extension box .92
37.1 Physical network connection .........cccceeervcnencenceniencnninnnne, .92
37.2 Configuration of the IP address on the I/0 extension box........... .92
37.3 Setup of the I/0 extension box in the SOPAS Inspector application.......ccccceeceveveeereeeseerseessennnens 93

37.4 ENabling the [/O eXtENSION DOX ..coueeuiiiririeiisiesiesie sttt s s st ee e

375 Input and output connections ...

37.6 TrOUDBIESNOOTING ...ttt bbb et n e nen e

38 ELNEINEL/IP REFEIENCE......u ettt ettt a et e et et s e e e s e e e neesen s

38.1 Input Assembly .. .

38.2 Output Assembly....

B 1S I =T 011 e To] o =TSRSS

L0 I T =SSOSR

8013121/2012-06 ©SICK AG * Advanced Industrial Sensors * www.sick.com * All rights reserved 5

Subject to change without notice



Introduction

1 Overview

1 Overview Operating Instructions

Inspector I-series

Introduction

About this manual
This manual is divided in the following main parts:

e Introduction - chapters 1-5.

e How To - chapters 6-20, including setup, installation and get started.

e User Interface - chapters 21-32, description of views, menus, toolbars etc.

¢ Appendices - chapters 33-40, including technical data, terminology and index.

The Inspectors, 110, 120 and 140 are a family of vision sensors intended for high-speed
object inspection. With its robust object locator algorithm it is able to locate objects inde-
pendently of their position, rotation and scale.

The Inspector is configured and monitored with SOPAS Inspector, an easy to use PC appli-
cation. The Inspector can be connected to the PC using industrial Ethernet, which also
enables it to be monitored over a network when operating.

The Inspector 110 is the base model, which can keep up to 16 different reference objects
in memory at once, and switches between them using four digital inputs or object selection
in SOPAS Inspector. For each object the Inspector can perform inspections of up to 32
different features simultaneously.

The Inspector 120 has a flexible lens concept which allows changing the lens to have a
different working distance and field of view. It also has the following additional features:

e Qutputs by logical expressions. The status of the outputs can be based on logical
combinations of detailed inspections.

e  Support for additional digital inputs and outputs through an external I/0 extension
box. This enables up to 16 additional outputs besides the three available on the
110, and 4 additional inputs for object selection.

The Inspector 140 has the same features as the 120, but also supports the following:

e Increased resolution to enable robust high-resolution inspections - 640x480 pix-
els (VGA) instead of 384x384.

e Pattern, an additional robust pattern matching inspection tool.

e Store Images to FTP, which allows storing inspected images remote from the In-
spector to an FTP server.

e Possibility to control and read out results from the Inspector 140 using the
EtherNet/IP standard.

e Extended number of reference objects from 16 to 32.
The Inspector is available in three different housings:

Standard Fixed lens, white ring light.

Dome Fixed lens, fixed white dome light suitable for
inspecting glossy objects.

Flex Exchangeable lens and front window. Front

window can be replaced with color filters or
white dome light.

110 120 140
Standard X - -
Dome X X -
Flex - X X
©SICK AG + Advanced Industrial Sensors * www.sick.com  All rights reserved 8013121/2012-06
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1 S'T |

Figure - The Inspector Flex, Standard, and Dome.

11 Inspecting

The Inspector inspects objects in the following way:
o First, it locates the object in the view.
o After that, it inspects details on the object to find out whether the object is OK or not.

1. Locate 2. Inspect details
I' |

| |

| | Detailed

I I inspection

| |

Figure - The Inspector first locates the object, and then inspects it.

The Inspector will consider an object to be OK if it can be located, and if all detailed in-
spections pass. If one or more detailed inspection fails, the object will be considered
faulty.

By default, the Inspector provides the inspection result by activating the outputs in the
following way:

Output Pin Function LED Activated when

Outl 4 Blue Not located - The object was not located, or a detailed
inspection was out of view.

Out2 6 Red Detail failed - The object was located but at least one
of the detailed inspections failed.

Out3 7 Green All passed - The object was located and all detailed

inspections passed as well.

All passed Detail failed Not located
Figure - The inspected object passed, failed and was not found.

8013121/2012-06 ©SICK AG * Advanced Industrial Sensors * www.sick.com * All rights reserved 7
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The Inspector can be set up to just locate the object without making any additional inspec-
tions. This will be the case if you teach a new Inspector without using a PC.

Similarly, the Inspector can be set up to only inspect details, without locating any object. In
this case, the Inspector will make the inspections in a fixed location in the view, and not
necessarily on an object. This usually allows inspections at higher speeds, but the inspec-
tions are no longer location, rotation and scale invariant.

All passed Detail failed All passed

Figure - When the Inspector inspects without locating, the detailed inspections will always be
performed at the same location in the field of view.

1.2 Teaching
Before the Inspector can inspect anything, it must be taught at least one reference object.
There are two ways to teach the Inspector:

Using SOPAS Inspector

With SOPAS Inspector you can connect to an Inspector from a PC. You can then view
images from the Inspector, teach new reference objects, add and modify detailed inspec-
tions, and change other settings in the Inspector.

s e T o

Figure - SOPAS Inspector main window.

Without PC

By default, the Inspector can also be taught by activating In2 for more than 3 seconds. The
Inspector will then enter a “learning mode” during which you can adjust the focus and
position the object. The Function LED can be used as a help when adjusting focus and
positioning the object.

Figure - Teaching without using PC.
When In2 is then deactivated, the Inspector will learn everything within the field of view,

and start inspecting. The result of the inspections will be either All passed if the object
could be located, and Not located when it could not.

8 ©SICK AG + Advanced Industrial Sensors * www.sick.com  All rights reserved 8013121/2012-06
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All passed All passed Not located

Figure — When teaching without PC, the Inspector will by default learn everything in the field of view.

If the Inspector has been configured previously, it will replace the reference object and
learn the new object but keep the previous object locator settings (for example locator
region size and rotation) and detailed inspection settings.

Note that the Inspector 140 can also be taught via EtherNet/IP.

2 Locating the Object

An object locator is used when teaching the Inspector which objects to inspect. A reference
object cannot have more than one object locator.

During normal operation, the Inspector locates the object by searching for the contours of
the taught object in the field of view. The contours that will be searched for are those
inside the object locator region (the blue region in the figure). In SOPAS Inspector the used
contours are outlined in green in the image to show where the object was located.

During normal operation, the Inspector locates the object by searching for the contours of
it in the view. The contours that will be searched for are those inside the object locator
region. In SOPAS Inspector the used contours are outlined in the image to show where the
object was located.

[ Live imace D Reference image ] Logged \magss]

(

ALOE VERA
CREME __

Edit

Reference object

Gesichtscreme

P s g Harpfigt

Aloe

][] (& [ &

Figure - Object locator with the contours outlined.
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2.1 Learned Contours
You can control which contours that should be used in the following ways:

¢ Adjust the amount of contours to learn with the Edge strength slider on the Object locator
tab.

e Adjust the size, location, shape, and rotation of the object locator so that it covers the
object properly. Use masks to mask out areas on the object locator.

Use the following rules of thumb to make the locating as accurate as possible:

¢ Highlight contours on the entire object, but avoid highlighted contours outside the
object.

e Bright contours are more important than dim contours.

e Itis not necessary to get bright contours everywhere on the important contours, the
Inspector will probably be able to locate the object anyway.

( (

ALOE VERA ALOE VERA

CREME __ CREME _

Cumiehtscreme

e

OK Bad Bad

Enough amount of Too few contours Too many contours,
learned contours as well as contours

on the background

Note

The size and shape of the object locator region does not affect the speed of the inspec-
tions in Inspector 110/120, however in Inspector 140 a smaller region will in most cases
increase the speed. Adding masks to the object locator does not affect the inspection
speed.

2.2 Match Settings

There are also a number of settings that affect how and when the Inspector should con-
sider the object to be located when it is operating:

Match

The Match setting sets the required similarity between the taught contours and the found
contours.

With a high Match setting, the Inspector will ignore objects that deviate from the reference

object. With a lower Match setting, you can make the Inspector locate broken objects,
which can then be disqualified by detailed inspections.

Match —:D::

Reference object D

Not located Detail failed

Figure - Using a lower Match setting will allow the Inspector to locate defect objects.

10 ©SICK AG + Advanced Industrial Sensors * www.sick.com  All rights reserved 8013121/2012-06
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Rotation

The Rotation setting sets the rotational limit by which the objects can vary when compared

with the reference object. Objects that appear with a rotation larger than this will not be

located by the Inspector.

e If objects are never rotated, deselect Allow rotation to improve both accuracy and
speed.

e If you are verifying that objects are not rotated more than a small amount, select Allow

rotation and set the max rotation to a small amount.

Er Allow []:’ O Allow D:

rotation rotation

Reference object

Not located All passed

Figure -Allowing rotated objects but setting a small maximum rotation may cause objects that are
only slightly rotated to be ignored. By not allowing rotation, the object may be located if the Match
setting is not too high.

Location
By default, the Inspector will locate the object regardless of where in the field of view it is
located, including edge objects - that is, objects partly outside the view.
You can specify a search region within which the object should be located. When using a
search region, the Inspector will not locate edge objects.

Allow objects Allow objects

Search
anvwhere L anvwhere

region

N

-

Reference object “
All passed Not located

Figure - When allowing object to be located anywhere, edge objects may be located if the Match
setting is not too high. Otherwise the object must be entirely within the search region to be located.

If the entire object must be within the field of view, deselect Allow objects anywhere in image.
Otherwise edge objects will be located, as long as the match is above the threshold.

Note

If a detailed inspection is located partly outside the field of view, the Inspector will always
report the object as Not located, even if the entire object is inside the field of view.

©SICK AG * Advanced Industrial Sensors * www.sick.com « All rights reserved 11
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Scale

The Inspector is able to locate objects that are up to 20% larger or smaller than in the
reference image. When a scaled object is located, any detailed inspections on the object
will also be scaled accordingly.

cf Allow scaled O Allow scaled

™~

¥

Reference object

All passed Not located

Figure - When locating scaled objects, detailed inspections will be scaled accordingly.

If objects are always of the same size and at the same distance from the Inspector, dese-
lect Allow scaled objects to improve both robustness and speed.

3 Detailed Inspections

12

In addition to locating objects, the Inspector can also make up to 32 detailed inspections
on the located object. The detailed inspections are only made if the object has been
located.

The following types of detailed inspections are available:
¢ Pixel counter

e Edge pixel counter

e Contour

Pattern (Inspector 140 only)

A detailed inspection can have the following results:

e Pass - detailed inspection passed

¢ Fail - detailed inspection failed

If a detailed inspection was located partly or completely outside the field of view, the
Inspector will report the object as not located.

31 Pixel Counter

The Pixel counter counts the number of pixels within the inspection region that has an
intensity (gray scale value) that is within a specified range. The location of these pixels is
not considered, only the number of pixels.

When you adjust the intensity range, the pixels in the region that are within the range will
be highlighted.

Figure - The pixel counter counts pixels of certain intensities, and compares this number with the
No. of pixels in range settings. Where the pixels are located does not matter.

©SICK AG + Advanced Industrial Sensors * www.sick.com  All rights reserved 8013121/2012-06
Subject to change without notice



Operating Instructions 3 Detailed Inspections Introduction

Inspector I-series

A Pixel counter can be useful for the following detailed inspections:
o Verifying the presence of a hole - there should be at least a certain number of dark
pixels.

¢ Measuring the size of a groove - the number of dark pixels should be within a certain
interval.

3.2 Edge Pixel Counter

The Edge pixel counter is similar to the Pixel counter, but this inspection type counts the
number of edge pixels in the inspection region. The location of the edges is not consid-
ered, only the number of pixels.

Apr 21

>

Figure - The Edge pixel counter counts pixels that are edges and compares this number with the No.
of edge pixels settings. Where the pixels are located does not matter.

The Inspection edge strength setting affects how much a pixel must differ from surrounding

pixels in order to be an edge pixel. When you adjust this setting, the edge pixels within the
region will be highlighted

Note

Please note that the Inspection edge strength setting is common for all Edge pixel counters
and Contours in the reference object.

The Edge pixel counter can be useful for the following detailed inspections:

o Verifying the presence of a printed date - there should be at least a number of edge
pixels.

o Verifying the presence of a hole (less sensitive to ambient light than the Pixel counter).

3.3 Contour

The Contour compares the contours in the region with the contours in the same region on
the reference object. The better the two contours correspond, the greater is the matching
score for the inspections.

Match The required similarity between the learned and the found contours. The
setting is a value between 0 and 100%, where 100% means “perfect match”.

Figure - The Contour compares the contours in the region with the corresponding contours in the
reference image. The location of the edge pixels is highly relevant.
If the contour on the inspected object is in a different location or rotation compared to the
reference object, the match score will be reduced.

The Inspection edge strength setting affects how much a pixel must differ from surrounding
pixels in order to be considered an edge pixel. When you adjust this setting, the edge
pixels within the region will be highlighted.
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Subject to change without notice



Introduction

14

3 Detailed Inspections Operating Instructions

Inspector I-series

Note

Please note that the Inspection edge strength setting is common for all Edge pixel counters
and Contours in the reference object.

The Contour inspection works best on large or medium sized details with good contrast.
For small or low-contrast details the Pattern inspection is recommended. The table in
Section “3.4 Pattern” on page 14 lists other differences between the Contour and Pattern
inspections.

The Contour inspection can be useful for:
e Verify that a large printed logo is not damaged.
* Verify that plastic parts on a belt have correct shape.

Since the Contour inspection ignores the contour polarity, the same inspection can
handle both parts darker than the belt and brighter than the belt.

34 Pattern

The Pattern inspection is only available in the Inspector 140. It compares each pixel’s value
in the region with the corresponding pixel value in the reference image. The better the
pixels correspond, the greater is the matching score for the inspection.

Match The required similarity between the pixels and the reference. The
setting is a value between 0 and 100%, where 100% means
“perfect match”.

Position tolerance The maximum positional offset between the pattern in the region
and the reference image. The tolerance can be set from +0 to 4
pixels.

Apr 21
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Figure - The Pattern inspection compares the pixel values of the region with the corresponding pixel
values in the reference image.

The pixel-by-pixel comparison is computed using a method known as normalized cross-

correlation. This method is very robust against global illumination changes. Such changes

will therefore not affect the score.

The Contour inspection only considers the edge pixels, but in the Pattern inspection all
pixels have the same importance. The score roughly corresponds to how many percent of
the pixels in the region that match the pixels of the reference image. Consequently, a
mismatch must cover a sufficiently large area of the region in order to be robustly de-
tected. For small mismatches, ensure that the region is correspondingly small. Use several
inspection regjons if necessary.

In contrast to the Contour inspection, the Pattern inspection handles small variations in
the position of the pattern to be inspected. Such variations may stem from imperfect
match results of the Object locator or from physical variations between the objects to be
inspected. The Pattern inspection searches for the position offset that gives the best
match. When, for example, the search tolerance is set to £4 pixels, 9 positions in both x
and y are tested. This means that 9 x 9 = 81 positions are evaluated in total.

Note that if a Pattern inspection is located near the edge of the field of view and the

position tolerance is set so that that the inspection could be located partly outside the field
of view, the inspection result will always be Not located.
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The following table summarizes the similarities and differences between the Contour and

Pattern inspections:

Contour

Pattern

Small variations in position

Affects score

Does not affect score

Medium variations in illumination

Does not affect score

Does not affect score

Object color variations on a fixed

Does not affect score

Affects score

background

Handling of small details Limited Good
Handling of low-contrast details Limited Good
Speed Slower Faster

The Pattern inspection can be useful for:
o Verify that a printed logo of any size is not damaged.
o Verify the presence and printed ID of a mounted electronic component.

4 Results and Outputs

The Inspector provides the result of each inspection in the following ways:

¢ Inspector 110 has three built-in digital outputs (Outl, Out2, and Out3) that have fixed

meanings.

¢ Inspector 120 and 140 has up to 19 digital outputs (3 built-in + 16 using 1/0 extension

boxes). The result provided on each of the outputs is configurable, using Outputs by

Logical Expressions.

e |n addition, the Inspector 140 can use EtherNet/IP to report detailed inspection results.

For more information on how to use an I/0 extension box with the Inspector, please refer
to chapter 37 “Using the 1/0 extension box”.

4.1

Built-in Digital Outputs

The following section describes the results of the inspections on the Inspector 110 and this
is also the default setting for Inspector 120/140:

Output | Pin | Function LED | Activated when

Outl 4 Blue Not located - The object was not located, or a detailed
inspection was out of view.

Out2 6 Red Detail failed - The object was located but at least one
of the detailed inspections failed.

Out3 7 Green All passed - The object was located and all detailed
inspections passed as well.

Note

The outputs are disabled by default when teaching the Inspector in Edit mode, but they can
be manually enabled. When switching to Run mode, the outputs will be enabled automati-

cally.

8013121/2012-06
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starts
N

Outl

x . Not located
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: Delay, Outl  Active, Outl
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: 1 Detail failed
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: / N\

' Delay, Out2 Active, Out2

Out3

i All passed
——

Delay, Out3 Active, Out3

Figure - Results are provided on separate outputs, which can have separate delay and duration.
For each of the built-in output, you can specify:
e The delay from the start of an inspection to when the output is activated
e The duration - active time - of the output signal

Both the delay and the duration can be set to either a fixed time or a number of encoder
pulses. If encoder pulses are used, an encoder should be connected to In4 on the Inspec-
tor.

The delay can also be set to Minimum - that is, as short as possible.
The duration can be set to Hold until result changes, in which case the output will be active
until an inspection gives a different result than the one that is provided on the output.

If the duration is long enough to span over several inspections, the output signal will be
prolonged each time the inspection result is the one provided on the output. This means
that the result must be different for a number of successive inspections before the output
is deactivated.
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Figure - Active time sets the duration of the output signal.

By default, the outputs will be +24 V when active and 0 V when inactive (active high). You
can change this by selecting Invert output signals on the Output settings tab, in which case the
outputs will be O V when active and +24 V when inactive (active low).

Minimum Delay Time

Since the delay time is counted from when an exposure is started, the output signals will
always be slightly delayed — it will take a short time for the Inspector to capture and ana-
lyze the image.

The minimum delay time depends on several factors, for example the number of detailed
inspections, and whether or not the Inspector should be looking for scaled or rotated
objects.

The current minimum delay time is displayed below the image in the main view of SOPAS
Inspector.

If you set a delay time in milliseconds that is shorter than the minimum delay time, the
minimum delay will be used instead. Similarly, if you set the delay in a number of encoder
pulses, and the Inspector receives this number of pulses in a shorter time than the mini-
mum delay time, the output will be activated after the minimum delay time.

Note that the minimum delay time may change when you change the settings for the
reference object. If the timing between the inspection and the result on the output is
important, you should always set a fixed delay.

8013121/2012-06 ©SICK AG * Advanced Industrial Sensors * www.sick.com * All rights reserved 17
Subject to change without notice



Introduction

5

18

Inputs

5 Inputs Operating Instructions

Inspector I-series

4.2 Results via EtherNet/IP

With the Inspector 140 you can retrieve inspection results via EtherNet/IP. The results are
reported by the Inspector in an assembly with the following contents:

¢ Inspection ID - Sequence number identifying the inspection.

e Used reference object.

e Overall result - All passed, Not located, or Detail failed.

¢ Detailed results for the locator (if used) and each detailed inspection.

e Status information from the Inspector, for example the number of trigs that the Inspec-
tor has ignored (overtrig) and the number of images waiting to be stored to FTP.

With this information other devices (for example a PLC) can further evaluate the result of
the inspection.

The results are available in the input assembly as soon as the inspection is finished. Any
additional delays that are required must therefore be handled by the PLC.

EtherNet/IP cannot be used at the same time as an |/0 extension box. The Inspector’'s 4
built-in inputs and 3 outputs can however be used while EtherNet/IP is activated.

The Inspector has four inputs that can be used for the following purposes:
e Trigger inspections (In3)

e Encoder (In4)

e Teach reference object (In2)

e Select which reference object to use when inspecting

To use a digital input for triggering inspections, encoder input or teaching objects, connect
the signal to its input on the Inspector and set the usage of the input in SOPAS Inspector. By
default, In2 is already configured for teaching reference objects.

Any input that is not used for trig, encoder or teach signals can be used for reference
object selection. For example, if an encoder is used, In4 should be set as encoder input
but the remaining three inputs can be used for object selection, making it possible to
select between up to eight objects with the inputs.

With an Inspector 120 or 140 you can connect an I/0 extension box and select reference
objects with those inputs instead of occupying the Inspector’s built-in inputs.

On the Inspector 140 you can also trigger inspections, teach reference objects, and select
reference object via EtherNet/IP. However, EtherNet/IP and I/0 extension box cannot be
used simultaneously.

51 Triggering Inspections
By default the Inspector will perform inspections at a constant rate, with the same time
interval between the inspections.

You can also have the Inspector performing inspections when triggered by a signal, for
example from a photoelectric switch. The Inspector will then make an inspection each time
a pulse is received on In3, or for Inspector 140 when Trigger is set in the Output assembly
via EtherNet/IP.

The Inspector will trigger inspections only when the active reference object has been set to
use triggered instead of free-running. It is possible for the Inspector to have reference
objects where image capturing should be free running for some and triggered for others.

Triggering the inspections has the following advantages:

e Higher inspection speed is possible, since you can ensure that an entire object is in the
view for each inspection. In free-running mode, it may be necessary to make multiple
inspections before the object can be properly located.

e Better accuracy of output signals, since the location of the object is well known when
the inspection is made.
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Free-running inspections

Multiple inspections may be required for each object, since it is not certain that the object is in view
when inspected.

Triggered inspections

Figure - Inspecting in free-running and triggered mode respectively.

When using In3 for triggering the inspections, you can set a delay from when the trig pulse
is received until the inspection is made. The delay can be set to either a fixed time or a
number of encoder pulses. If encoder pulses are used, an encoder should be connected to
In4 on the Inspector.

The highest rate at which the Inspector can receive trig pulses depends on several factors,
for example the exposure time and the time it takes to produce the inspection result.

When triggering via EtherNet/IP, the minimum RPI for the communication channel will limit
the triggering rate. The accuracy in timing of the triggered inspection may also be affected
by jitter in the communication channel.

The current maximum trig rate — or maximum frame rate — is displayed below the image in
the main view of SOPAS Inspector.

If the Inspector receives trig pulses at a higher rate — overtrig — the pulses that arrive
before the minimum trig time has passed since the last inspection will be counted but
ignored. If overtrig occurs the number of ignored trig pulses is shown in the statistics. The
Inspector 140 can also notify about overtrig via EtherNet/IP.

Note

If In3 is defined to be used for triggering inspections, the Inspector will ignore any attempt
to trigger via EtherNet/IP.

5.2 Using Encoder
An encoder can be used with the Inspector to more precisely control when inspections
should be triggered and output should be activated, when inspecting moving objects.

An encoder is usually mounted on the conveyor belt, and sends a pulse every time the belt
has moved a certain distance. When connected to an Inspector, the Inspector can for
example start counting the pulses when an inspection is made, and activate the output
when the object has moved the correct distance between the Inspector and an ejector,
regardless of the speed of the conveyor belt.

The Inspector will use the encoder with a reference object when the trigger delay, output
delay or output active time for that object is set to a number of pulses instead of millisec-
onds.

The maximum encoder frequency is 40kHz.
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53 Teaching Reference Object

By default the Inspector can be taught by activating In2 for at least 3 seconds.

When In2 is then deactivated, the Inspector will capture a new reference image and learn
the object from that image. If the Inspector has been configured previously, teaching again
will not affect the shape or location of existing object locator and detailed inspections for
the reference object.

Teaching with In2 is enabled by default, but can be disabled using SOPAS Inspector.
In the Inspector 140 teaching is also possible via EtherNet/IP.

Note

If In2 is defined to be used for teaching, the Inspector will ighore any attempt to teach via
EtherNet/IP.

54 Selecting Reference Object

When the Inspector contains multiple reference objects, you can use the built-in inputs on
the Inspector (or the inputs on an I/0 extension box connected to an Inspector 120 or 140)
to switch between the objects without using SOPAS Inspector. With the Inspector 140 you can
also select reference objects via EtherNet/IP.

To use digital inputs for selecting the object to be used for inspections, you should first
specify the following in SOPAS Inspector:

e The inputs to use for object selection.
e The reference object that should be selected by a certain combination of those inputs.
For example, if you have set up the following input selection:

Value Reference object In1 In2 In3 In4
0 Pencil 0 0 - -
1 Bolt 1 0 - -
2 <none> 0 1 - -
3 Jar 1 1 - -

As long as both In1 and In2 is low (O V), the Pencil will be used, but as soon as In1 goes
high (+24 V), the Bolt will be used instead.

When using external object selection, the inputs should remain in their active/inactive
state during the entire time that the selected object should be used.

The time it takes to switch reference object depends on the number of inspections, inspec-
tion type, and sizes of the regions in the reference object. Typically it takes in the order of
one second to switch reference object. For more information see section “12.2 Select
Reference Object” on page 36.

With the Inspector 120 and 140, the digital inputs of the I/0 extension box can be used for
selection of reference objects. This way, In1-In4 are free to be used for example for
encoder input or for triggering inspections.
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6 Setup for SOPAS and Inspector

SOPAS is the PC application used to control Inspector devices. SOPAS is available in two
versions:

e SOPAS Inspector
e SOPAS Engineering Tool

SOPAS Inspector is only used with Inspector 110, Inspector 120, and Inspector 140 devices
and only for one Inspector at a time. SOPAS Engineering Tool is used when simultaneously
working with different SICK devices or multiple Inspectors. This manual only describes

SOPAS Inspector, for information about SOPAS Engineering Tool, see help for Engineering Tool.

What’s included
For information about what is included in the Inspector box, see section “33.8 What's
included - Inspector 140" on page 87.

For a complete list of accessories for the Inspector, including cabling and external light-
ings, please visit www.sick.com.

System Requirements
For system requirements, see section “33.9 System Requirements” on page 87.

6.1 Installation of SOPAS
Installing the SOPAS application:

1. Start your computer and insert the SOPAS Inspector CD into your CD drive. The following
window is displayed:

& SICK SOPAS

SICK

Sensor Intelligence.

SICK AG | SOPAS Engineering Tool

Hmi LU= . Welcome to Inspector Software Installation with SOPAS
Engineering Tool

On CD:

Use the menu to the left to start the installation of the Inspector software,
Install SOPAS Inspector open the Operating Instructions or view a video

Inspector [10A20/140 Operating
Instructions In English

Inspector P30 Operating
Instrictions in English

View Inspector Video

Hhmm ]mmﬁ il

] A
I Inspector

i ADECISION FOR QUALITY

© 20042010 SICK AG

2. If your CD does not automatically show this window, open the CD and open the file
welcome.html.

3. Click on Install SOPAS Inspector. The installation program starts.
4. Follow the on screen instructions to complete the installation.
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6.2 Connect the Inspector

Warning
Make sure that the loose ends of the I/0 cable are separated before turning the device on.

1. Mount the Inspector at an appropriate distance from the objects to be inspected.

Inspector with ring lighting Inspector with Dome lighting

When using an Inspector with ring When using an Inspector with Dome
lighting, the Inspector may be lighting, it should be aligned with the

mounted at a small angle to avoid objects, with approximately 5 cm
too much reflexes. between object and the housing of

the Inspector.

2. Connect the Ethernet connector on the Inspector to a network, or directly to an
Ethernet connector on a PC.

(= —\T] I? %
3. [Ifthe input or output signals are used, or if an external lighting will be used, connect
those devices to the Inspector’s Power connector.
4. Connect the Inspector to a 24 V DC power supply.

5. Start the PC application SOPAS Inspector and follow the instructions in section “6.3
Connection Wizard” on page 22.

6.3 Connection Wizard
To connect to an Inspector using the Connection Wizard, choose Connect to specific device and
select Inspector in the device type list. Then click Next.
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H Connection Wizand E|

Connection Wizard Sl C K

The Connection Wizard helps you to establish a connection to all the cable-connected devices, Afterwards you can

A - i * - S0 slligence
parameterize, configure, and monitor the devices, Please seleck one option to connect, Sensor Intelligence.

(%) Connect to specific device (recommended) &

| Device bype
| @ [nspectar |

[]show all devices @

Skip advanced interface configuratiore &)

() Show all connected devices @

() Use simulated device @

SOPAS will now search for Inspectors that are connected to your computer:

e [f there is only one Inspector connected, SOPAS will automatically try to connect to
that Inspector and open the main window.

e If there are more than one Inspector connected, or if there was a problem con-
necting to the only connected Inspector, the Found devices page will be displayed.

e [f the Interface selection page is displayed, click Next to go forward and to start
searching for Inspectors.

The icons and colors in the list of found devices have the following meanings:

’Ej, The Inspector can be connected to.
’E[; The Inspector is used by another user.

The IP address of the Inspector must be changed before SOPAS
can connect to the Inspector.

21

6.4 Synchronization

The PC application is automatically synchronized with the connected Inspector, which
means that all device data are the same in the PC application and in the Inspector. If
communication is lost or the PC application is in off line mode for some reason, select Go
Online from the Communication menu.
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You teach the Inspector a reference object using the following steps:
1. Adjust focus and exposure.
Click Teach reference object.
If necessary, adjust the size and location of the object locator.
Add detailed inspection over the parts of the object to be inspected.
Test the inspection in the Live image and adjust the settings if necessary.
6. Set outputs.

When the inspections are accurate enough, switch to Run to put the Inspector in operation.
You should save the settings in the Inspector’s flash memory to assure that they will be
remembered if the power should be disconnected.

o kw0

71 Adjust Focus and Exposure
Place an object in front of the Inspector so that it is visible in the Live image tab.

Adjust the focus by turning the adjustment screw on the top of the Inspector using a 2 mm
Hex key. Adjust the focus until the image looks focused.

Figure - Adjust focus.

Adjust the Exposure setting until the image is bright and it is easy to distinguish between
the object’s detailed features and the background. If necessary, adjust the Gain setting to
make the image brighter.

Click the Auto button if you want the Inspector to find suitable values for exposure and
gain.

7.2 Teach a Reference Object
Click Teach reference object to use the object in the image as a reference object.

The Inspector will capture an image of the object to use for reference, and switch to dis-
playing this image instead of the Live image. It also places an Object locator region (blue
rectangle) in the image. The contours that the Inspector finds in this region will be high-
lighted. For more information about teaching, see section “1.2 Teaching” on page 8.

If the Teach reference object button says Replace reference image the current reference image
will be replaced. To avoid replacing the current reference image, add a new reference
object before teaching. For more information about working with multiple reference ob-
jects, see section “12 Work with Multiple Objects” on page 36.

7.3 Adjust Object Locator
If necessary, adjust the size and location of the Object locator region (blue rectangle) in
the reference image.

Adjust the amount of highlighted contours by changing the Edge strength setting in the
Object locator tab.

In most cases, you should make sure that most of the characteristic contours are high-
lighted but nothing is highlighted in the background or outside the object.
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If it is difficult to make any highlights in the background disappear with the Edge strength
setting, use the Mask tool to mask out areas of the region that lies outside the object.

Rules of thumb for settings:
e Bright contours are more important than dim contours.
¢ Avoid highlighting contours outside the object.

e Itis not necessary to get bright contours everywhere on the important contours, the
Inspector will probably be able to locate the object anyway.

7.4 Add Detailed Inspections

Place detailed inspections over features on the object to inspect in the reference image.
There are four different types of detailed inspections, one of which is only available for the
Inspector 140:

Pixel counter

Edge pixels counter

Contour

Pattern (Inspector 140 only)

For more information about inspections, see Chapter “3 Detailed Inspections” on page 12
and Chapter “24 Detailed Inspections Settings” on page 61.

7.5 Test the Settings

To test that the objects are properly located and inspected, switch to the Live image tab,
place different objects in front of the Inspector, and view the results in the image and the
Results tab.

You can change the settings in the Object locator and Detailed inspections tab while viewing
the Live image and directly see the result of the changes. To move or resize any regions,
switch to the Reference image tab.
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7.6 Set Outputs
If necessary, set delays and active times for the output that you will use, see section”10
Setup Inspection Results” on page 31.

Note

When configuring the Inspector, the outputs are disabled by default. You can enable them

in the Edit mode by doing the following;:

Inspector 110 and 120 Click Enable below the image on the Live image tab.

Inspector 140 Choose 1/0 Settings from the Inspectorl40 menu and select Enable
built-in outputs in Edit mode on the 1/0 usage tab.

When put in Run mode, outputs will automatically be enabled.

7.7 Switch to Run, or Add More Reference Objects

When the Inspector is properly inspecting the objects, put the Inspector in operation by
switching to Run mode.

When switching to Run, you will be asked whether or not to save the settings permanently
in the Inspector’s flash memory. If you save the settings, the Inspector will continue to use
this configuration if the power is disconnected and then re-connected again.

Add more reference objects to the Inspector by clicking the Add button under the Reference
objects list. An empty reference object is then added to the list, and you can teach the
Inspector a new object.

8 Capture Image

8.1 Adjust Focus

To adjust focus, place an object to inspect in front of the Inspector, so that it is visible in
the Live image tab.

Adjust the focus by turning the adjustment screw on the top of the Inspector. Use the

2 mm Hex key that came with the Inspector. Look at the Live image tab and adjust until the
image is focused.

Figure - Adjust focus

8.2 Adjust Image Settings

Adjusting Exposure and Gain settings changes the image quality. To adjust exposure time
and gain to good values, click on the Auto button. The Auto button adjustments will not
change exposure time and gain continuously, only each time clicking on the Auto button.

8.21 Adjust Exposure

Exposure is the duration of the exposure, measured in milliseconds (ms).

Increasing the exposure time results in brighter images, but may also result in a lower
frame rate.
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If the object is moving and exposure time is too long, the image will be blurred, which may
result in lower accuracy in the inspections. When a short exposure time is necessary
because of object speed, there are two methods to make the image bright enough:

¢ Use external high-intensity lighting

¢ Increase the gain

To adjust exposure time, drag the Exposure slider on the Image settings tab.

8.2.2 Adjust Gain

The Gain setting is used for increasing the gain of an image after it has been captured.
Increasing the gain may also increase the noise in the image and make it appear grainier.
To adjust gain, drag the Gain slider on the Image settings tab. Setting Gain to 100% means
that the image will be unaffected. A higher value means that the image will be brighter.

8.3 Use Lighting

Inspector can be configured to use internal or external as well as both internal and exter-
nal lighting.

Note
The internal and external light is active during the whole exposure time.

8.3.1 Use Internal Lighting
To turn on (or turn off) the built-in lighting in the Inspector select (or deselect) the Internal
check box on the Image Settings tab.

8.3.2 Use External Lighting
Before the Inspector can use an external lighting, the type must be specified.

To use external lighting with the Inspector:
1. Select External on the Image Settings tab.

2. Choose the correct external light source from the list in the Set external lighting pop-up
dialog box.

3. Click on the OK button

If a SICK ICL light source is used, the only configuration required is selecting the ICL-type in
the list and all other settings will be configured automatically. Note that if the selected
exposure time is longer than the maximum active time for the selected light source, then
the exposure time is automatically adjusted to this limitation.

If a SICK light source used in combination with the VLR Triggerunit, theOther - active
lowchoice shall be selected from the list.

Non-SICK External Light

If a non-SICK external light source is to be used, select Other - active high or Other - active low
depending on the specifications of the external lighting. The option Other - active high is
used for light sources that triggers on an active high signal (+5 V) and the option Other -
active low is used for light sources that triggers on an active low signal (O V). The signal is
active during the whole exposure time, so adjust the Exposure setting to be lower than the
maximum active time for the light source. If the external illumination has restriction of the
duty cycle, the only way is to use an image trigger and adjust the trig rate so that the duty
cycle of the light source is not exceeded.

Warning

Do not use longer exposure time than what the external light is designed for. See the
technical data for the light source.

Do not use shorter cycle time (frame rate) than what the external light is designed for. See
the technical data for the light source.
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84 Triggering Image Capturing

The image capturing can be:

« Free running, capturing images as fast as the Inspector can. The frame rate is displayed
in the main window.

o Triggered, capturing an image each time (with or without a delay) a trigger pulse is sent
to In3 on the Inspector, or via EtherNet/IP on an Inspector 140.

To trigger image capturing with In3 on the Inspector:

1. Connect an image trigger to the Inspector, see section “14.1 Connect an Image Trig-
ger” on page 39.

2. Select Triggered by In3 on the Image Settings tab.

3. Choose Rising edge or Falling edge from the pop-up menu. (Rising edge: Signal level
goes from O to +24 V, Falling edge: Signal level goes from +24 t0 O V.)

4. Enter a delay in milliseconds (ms) or in number of pulses. If pulses is selected, the
input In4 must be activated in the Input settings dialog box.

To trigger image capturing via EtherNet/IP, please refer to section “15.3 Control the
Inspector via EtherNet/IP” on page 43. When triggering via EtherNet/IP, the Inspector will
capture the image without delay.

8.5 Adjust Image Size/Field of View
The image size is the size in pixels of the images captured by the Inspector. The image size
can be changed by changing field of view.

Changing field of view will change the image size. Adjust the field of view so that the
Inspector only captures images of the area in which the objects are expected to be found.
The default field of view is the full area that the Inspector sees.

To change the field of view:
1. Inthe Image Size section of the Image settings tab, click on the Change button.

2. Inthe Live image tab, resize the gray rectangle Valid FOV (field of view) region with the
handles. The Minimum FOV (red rectangle) depends on the object locator region and the
detailed inspections, that all must be inside the field of view.

ALOE VERA ALOE VERA
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Figure - Reducing field of view
3. Click the Resize button. The Inspector will now use the new image size.
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9 Improve Inspection Accuracy

There are a number of different ways to improve the accuracy (or robustness) of the
inspections if the Inspector for example fails to locate correct objects, locates objects that
are defect or has problems properly inspecting details on the objects.

9.1 Improve the Locating of Objects

If the Inspector has problems locating objects correctly, try the following;:

Fine-tune the learned contours.

Change the Edge strength setting on the Object locator tab to adjust which contours that the
Inspector uses for locating. Also see sections “2 Locating the Object” on page 8 and “7.3
Adjust Object Locator” on page 24.

Modify the size and shape of the object locator region.

Try to remove contours that are not distinguishing for the object, for example contours in
the background. If there are no contours in the background, then it is good if the Object
locator region (blue) covers the object with a margin.

Mask out difficult areas.
Areas that are known to vary between images, such as date codes or highly reflective
areas, should be ignored in the object locator region. This is achieved by masking the area.

Deselect Allow rotation if possible.
If the objects are never rotated compared with the reference object, deselecting Allow
rotation will avoid having the Inspector confusing rotated contours from the correct ones.

In some applications this threshold can be used to discard objects with incorrect rotation.

Make sure that the Allow rotation is sufficiently high.
Objects that are rotated more than the Allow rotation setting will not be located at all.

Deselect Allow scaled objects if possible.

If the objects always appear at the same size as the reference object, deselecting Allow
scaled objects will avoid having the Inspector confusing scaled contours from the correct
ones.

Restrict Allow objects anywhere in image if possible.

If the objects will always be located in a certain part of the image, restricting the search
region to this area will avoid having the Inspector confusing contours outside or partially
outside this region from the correct ones.

Restrict the allowed region by deselecting Allow objects anywhere in image, and adjusting the
Search region (green rectangle) in the image.

Adjust search method.
Switch to a faster search method for locating the objects, by changing the Search method
setting (under Advanced on the Object locator tab).

Inspector 110/120 Inspector 140

The Inspector’s Search method can be The Inspector’s Search method can be
changed using one slider between High changed using two sliders. One slider
accuracy and High speed. Higher accuracy determines the trade-off between High
gives lower speed and higher speed gives  robustness and High speed. The other slider
lower accuracy. determines the trade-off between High

accuracy and High speed.

The one slider in Inspector 110/120 is a combination of the two sliders in Inspector 140.
Having both the Robustness and the Accuracy slider in High speed position in Inspector 140
corresponds to the High speed position of the one slider in Inspector 110/120. Vice versa,
having the two Inspector 140 sliders in High robustness and High accuracy position corre-
sponds to the High accuracy position in Inspector 110/120.
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The term High robustness means that the object is located better in difficult images. This
includes images that for example contain much background clutter, heavy shadows, small
objects, low contrast, or much occlusion. For simple and clean scenes with large and high
contrast objects it is typically sufficient to run at the High speed mode.

The term High accuracy relates to which sub-pixel precision the object is located. For simple
pixel counting applications it may not be necessary to find the optimal sub-pixel position of
the object. A fast coarse localization may then suffice. But for applications where the
positioning of the detailed inspections needs to be precise, this slider should be set to high
accuracy. An example of this may be an edge pixel counter positioned close to the object
border in order to detect cracks in the object. It is then important that this edge pixel
counter stays within the object in order to avoid counting the object edge as a crack.

9.2 Improve Detailed Inspections
If the Inspector has problems correctly inspecting details on objects after they have been
located, try the following:

Adjust inspection settings
Try the following method to find proper settings for a detailed inspection:

1. Have the Inspector inspecting a number of acceptable objects, and note the result for
the detailed inspection.

2. Do the same thing, using faulty objects instead, and note the result.

3. Set the No. of pixels in range, No. of edge pixels or Match setting so that the thresholds are
halfway between the results for the acceptable and the faulty objects.

Modify the inspection regions
You can change the regions in the image on the Reference image tab:

* Move, resize and rotate an inspection region with the handles that appear on the region
when selected.

¢ Change the shape of a region with the Shape buttons on the Detailed inspections tab.
e Mask out areas of the region with the Mask tool.

Note

After modifying a Pixel counter or an Edge pixel counter, you may have to adjust the setting for
No. of pixels in range or No. of edge pixels.

Choose a different type of detailed inspection

Sometimes it may help to try a different inspection type. For example, using an Edge pixel
counter instead of a Pixel counter may make the inspection more tolerant of ambient light.
When choosing between the Contour and Pattern inspections the general recommendation
is to test Pattern first. The Contour inspection can be advantageous for applications where
the color of the object and/or the background changes but the contours remain un-
changed.

Divide a detailed inspection into several smaller inspections

Sometimes one defect may even out another defect in an inspected region, for example
ink smudges may compensate for missing print in a printed date. Using several smaller
detailed inspections that cover the same area on the object can reduce the risk for this to
happen.
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9.3 Replace the Reference Image

Getting good images is often critical for correct inspections. To replace the reference
image:

1. Place a good object in front of the Inspector.

2. Switch to Edit mode, and adjust the exposure and gain on the Image settings tab.

3. Click Replace reference image below the image on the Live image tab. The Inspector
captures a new image of the object, and displays it on the Reference image tab.

4. If necessary, adjust the regions in the reference image so that they are located at the
correct positions on the object.

9.4 Environmental Conditions
Try to improve the quality and reduce the variations in the images captured by the Inspec-
tor when inspecting.

¢ Shield out ambient light or use external lighting to reduce the variation in exposure
caused by the ambient light.

o [f the objects will be moving at high speed, shorten the exposure time, to avoid motion
blur in the images. If this is difficult to do while maintaining a good image quality, con-
sider adding external lighting.

10 Setup Inspection Results

8013121/2012-06

10.1 Activate Digital Outputs - Inspector 110
Each inspection made by the Inspector can activate any of the three built-in digital outputs
Outd, Out2, or Out3 on the Inspector.

Which output that is activated in the Inspector 110 is determined by the inspection result:
Output Pin LED color Activated when

Function
Outl 4 Blue Not located - The object was not located, or a detailed
inspection was out of view.
Out2 6 Red Detail failed - The object was located but at least one of
the detailed inspections failed.
Out3 7 Green All passed - The object was located and all detailed

inspections passed as well.

Function LED feed-back

Normally the output signal level is low (O V) when inactive and high (+24 V) when active,
that is active high, but signals can be inverted.

©SICK AG * Advanced Industrial Sensors * www.sick.com « All rights reserved 31
Subject to change without notice



How To 10 Setup Inspection Results Operating Instructions

Inspector I-series

The inspection result output settings are configured in the Outputs settings tab.

Output settings tab Inspector 110

10.2 Activate Digital Outputs - Inspector 120/140

The result from each inspection made by the Inspector 120 140 can be mapped to any of
the built-in outputs, or to the outputs of a connected I/0 extension box.

The default setting for the Inspector 120/140 built-in outputs are the same as for the
Inspector 110.

Output Pin LED color Activated when

Function
Outl 4 Blue Not located - The object was not located, or a detailed
inspection was out of view.
Out2 6 Red Detail failed - The object was located but at least one of
the detailed inspections failed.
Out3 7 Green All passed - The object was located and all detailed

inspections passed as well.

Normally the output signal level is low (O V) when inactive and high (+24 V) when active,
that is active high, but signals can be inverted.

The inspection result output settings are configured in the Outputs settings tab.

Output settings ~
Qukput Expression

Out 1 Nat lacated | A_'
out 2 Detail Failed il =
out 3 All passed |
Ext 1 Flame and Aloe v
Ext 2 Mok used |
Ext 3 Mot used s i)

Edit expressions. ..

Ext 1

Delay:  (3) Minimum (119 ms)

Active:  (3) Hold until result changes

|:| Invert output signals

Output settings tab Inspector 120/140 - |/0 box enabled.

By clicking Edit expressions you can also define additional inspection results - for example if
certain detailed inspections failed - which can then be mapped to digital outputs.
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10.3 Set Output Delay

The delay is always counted from when the exposure of the image started. To set a delay
on a built-in output:

1. Select the output in the list on the Output settings tab.
2. Set the output delay by selecting either:

Minimum The delay will be as short as possible - minimum delay time - which is
the same as the time it takes the Inspector to make the inspection.

The time this takes depends on many settings in the current reference ob-
ject, and is displayed below the image in the Live image and Reference image
tabs.

Fixed Set the delay as a time (in milliseconds) or a number of encoder pulses.

When setting a delay in encoder pulses, the encoder should be connected to In4, and this
input should be reserved as an encoder input. To do this, see section “14.2 Connect an
Encoder” on page 40.

For more information about the Delay setting, see section “4 Results and Outputs” on page
15.

Notes

If you set the delay time to be shorter than the minimum delay time, a warning will be
displayed and the minimum delay time will be used.

If the delay is set in encoder pulses, and the time these take when inspecting is shorter
than the minimum delay time, the trig pulse is ignored. The number of ignored trig pulses
is displayed in the Statistics tab, see section “19.2 Statistics” on page 52.

Output delay cannot be set for outputs on an |I/0 extension box.

10.4 Set Output Active Time

The active time is always counted from when the output signal is activated. To set the
active time for a built-in output:

1. Select the output in the list on the Output settings tab.
2. Set the active time by selecting either:

Hold until result changes
The output will be active as long as the inspection result is the one that is
put on that particular output.

Once the inspection result changes, the output will change. Note that the
deactivation of the output will be after the output delay time.

Fixed Set the active time as a time (in milliseconds) or a number of encoder
pulses.

For more information about the active time setting, see section “4 Results and Outputs”
on page 15.

Note
Output delay cannot be set for outputs on an |I/0 extension box.

10.5 Invert Output Signals

Normally the output signal level is low (O V) when inactive and high (+24 V) when active,
that is active high. You can change this by selecting Invert output signals on the Output settings
tab. When inverted, all output signals will be +24 V when inactive, and O V when active.
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10.6 Disable and Enable Outputs

By default, the output signals are disabled when the Inspector is being configured in Edit
mode. To activate the output signals in Edit mode, do the following:

Inspector 110/120 Select Enabled below the image on the Live image tab.

Inspector 140 Choose 1/0 Settings from the Inspectorl40 menu and select Enable
built-in outputs in Edit mode in the dialog box.

When switching to Run mode, the outputs will automatically be enabled.

10.7 Results via EtherNet/IP

To retrieve the inspection results from the Inspector 140 via EtherNet/IP, please refer to
chapter “15 Use EtherNet/IP” on page 41.

11 Improve Inspection Speed

34

There is a number of ways to improve the inspection speed if it is not fast enough when
inspecting at high speeds. When testing these adjustments, observe the improvement in
the frame rate shown below the image.

11.1 Decrease Image Size
The image size is the size (in pixels) of the images captured by the Inspector. To adjust
image size, see section “8.5 Adjust Image Size” on page 28.

11.2 Adjust Object Locator Settings

To improve inspection speed by adjusting Object locator settings, try the following:

Reducing Max Rotation.

Set Allow rotation to (slightly higher than) the largest rotation that the objects will ever
appear, as compared with the reference object. This way, the Inspector will not spend time
trying to find objects with larger rotations.

If the objects are never rotated compared with the reference object, deselect Allow rotation.
Not using Scaled Objects.
Deselect Allow scaled objects if the objects always appear with the same size as the refer-

ence object. This way, the Inspector will not spend time trying to find objects that are
scaled.

Reducing the Search Region.
The search (object location) is sometimes faster for small search regions. To change the
Search region:

1. Deselect Allow objects anywhere in image.
2. In the Reference image tab, resize the green search region with the handles.

ALOE VERA
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Note

If no inspection regions are outside the search region, consider reducing the field of view
instead of reducing the search region, see section “8.5. Adjust Image Size/Field of View”
on page 28.

Note

The size and shape of the object locator region does not affect the speed of the inspec-
tions in Inspector 110/120, however in Inspector 140 a smaller region will in most cases
increase the speed. Adding masks to the object locator does not affect the inspection
speed.

Adjust Search Method.
Switch to a faster search method for locating the objects, by changing the Search method
setting (under Advanced on the Object locator tab).

For more information on how the Search method settings affect the robustness, accuracy,
and speed of the object locator see the Adjust Search Method paragraph in section “9.1
Improve the Locating of Objects” on page 29.

11.3 Reduce Exposure Time
If the exposure time is a large part of the Minimum delay time, reducing the exposure time
may be effective for increasing the speed.

To reduce the exposure time without making the image darker, try increasing the gain
and/or adding external lighting.

114 Adjust Detailed Inspections Settings

To improve inspection speed by adjusting Detailed inspections settings, try the following:

Make the Inspection Regions Smaller.
The inspection is faster for small inspection regions.

Change Inspection Type.
In some cases it is possible to change to a faster inspection type. The relative speed of the
inspection types are the following:

o Edge pixel counter - fastest
¢ Pixel counter - slightly slower
o Pattern - slower

e Contour - slowest

Reduce Position tolerance.
Reducing the position tolerance makes the Pattern inspection simpler and slightly faster.

11.5 Make it unnecessary to locate the object

Locating the object usually is what takes the longest time when inspecting. In most cases,
the inspections can be sped up considerably by removing the Object locator region (blue)
from the reference object.

Before the Object locator region can be removed, you should assure the following:

e The objects are always located at the same place in the images.

e The objects are not rotated or scaled compared with the reference object.

The first item can normally be assured by using an image trigger for capturing the images.

11.6 Avoid using external digital inputs or outputs

The communication with the 1/0 extension box will reduce the frame rate for the Inspector
120/140. To optimize the use of the I/0 extension box, enable only the functionality that is
required for the application. For example, do not enable the inputs on the I/0 box if only
the outputs on the box are used.
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1.2 work with Multiple Objects

The Inspector can store up to 16 (32 in Inspector 140) different reference objects, making
it easy to switch between different inspection tasks with different reference objects.

12.1 Teach Additional Objects

To teach an additional object:

1. Under the Reference objects list, click on the Add button. A new reference object is
created. This new object is empty, without a reference image.

2. Place a new object in the Inspector’s field of view.

3. Adjust image settings.

4. Click on the Teach reference object button. A new reference image is placed in the im-
age container.

5. To change the name of the reference image, double-click on the name, and type a
new name.

6. Add inspections and adjust settings.

For more information about image capturing and image settings, see sections “8 Capture
Image” on page 26 and “22 Image Settings” on page 57.

12.2 Select Reference Object

The time it takes to switch reference object depends on the number of inspections, inspec-
tion type, and sizes of the regions in the reference object. Typically it takes in the order of
one second to switch reference object. The following table gives some guidelines:

Reference object configuration Typical time for reference object
selection

Only locator 0.5s

Locator plus four Pixel Counter inspections 1s

Locator plus four Edge Pixel Counter inspections 1s

Locator plus four Contour inspections 2s

Locator plus four Pattern inspections 1s

Locator plus 32 Pixel Counter inspections 3.bs

Locator plus 32 Contour inspections 20s

12.2.1 Select Object from PC
To select which reference object to be used for the inspections/when inspecting:

1. Select Edit mode, by clicking on the Edit button.
2. Inthe Reference objects list, click on the desired reference object.
3. Click the Run button, to start the inspection.

12.2.2 Select Object with Inputs on the Inspector
To select which reference objects to use with the inputs on the Inspector, see section
“14.4 Select Reference Objects with Inputs” on page 41.

12.2.3 Select Object with the I/0 extension box

To select which reference object to use with the inputs on the 1/0 extension box, see
section “28.2 1/0 settings - Inspector 120" on page 70 or section “28.3 1/0 Settings -
Inspector 140” on page 71.

12.2.4 Select Object via EtherNet/IP
To select which reference objects to use via EtherNet/IP for the Inspector 140, see section
“15.3 Control the Inspector via EtherNet/IP” on page 43.
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12.3 Duplicate Reference Objects

To duplicate a reference object:

1. Right-click on source reference object and select Copy to new reference object from
the pop-up menu.

2. The new reference object is placed at the end of the Reference objects list.

To change the name of the new reference image, double-click on the name, and type a
new name.

12.4 Settings for Multiple Reference Objects

Some settings in SOPAS Inspector are unique for each reference object and some settings
are common for all reference objects.

The settings made in the Configuration pane in the main view are unique for each refer-
ence object:

¢ Image settings

e Object Locator

e Detailed Inspections
e Qutput Settings

Other settings - made from the Inspector menu - are global and applies to all reference
objects, for example:

e 1/0 settings
e Log settings
e Store images to FTP

13 Teach Without PC

8013121/2012-06

To teach a reference object using the digital input In2, without connecting the Inspector to
a PC, do the following:

1. Make sure the Inspector is in Run mode. Place an object in front of the Inspector and
connect In2 (pin 5, cable color is pink on DOL-1212 cables) to +24 V.
After about 3 seconds, the Inspector will start capturing images and flash with the
lighting, if used. Also, the Function LED will start flashing.
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2. Adjust focus by turning the focus screw. The frequency with which the Function LED is
flashing indicates how focused the images are - the faster it flashes, the better the

focus.

3. Find the field of view (that is, the area covered in the captured image) by using a
finger, a pen or similar. When the finger/pen enters the field of view, the color of the
Function LED changes from green to blue.

The LED color reacts on motion in the image. So ensure that the finger/pen is moving
and that the rest of the scene is stationary.

4. When done, disconnect In2 from the power. The Inspector will now use the most
recent image as the reference image, and learn the contours of the object in view. All
device data is saved in Flash memory. During the flash storage, the Function LED

flashes white.

5. The Inspector will then automatically switch to Run mode and start inspecting.

Furiciibn On Fufictfan On
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Teaching via EtherNet/IP on the Inspector 140 differs from teaching using In2 in the follow-
ing ways:

The reference object will be taught without the 3 seconds delay.

Since the teach is made almost immediately, there is no delay for adjusting focus or
field of view after being activated, and therefore no feedback on focus or moving ob-

jects in the field of view.

Notes

If the Inspector already contains reference objects, using external teach will only re-
place the reference image for the active reference object and change the exposure set-
tings (Exposure and Gain). The exposure settings can also be kept by enabling Use current
exposure settings in the 1/0 usage tab in the 1/0 Settings dialog.

Any modifications made to the reference object will remain, for example if the Object lo-
cator region has been resized, detailed inspections have been added, or settings have
been changed.

External teach using In2 is enabled by default, but can be disabled from the PC applica-
tion. To disable or re-enable external teach, choose Input settings from the Inspectorl10
menu (I/0 Settings for Inspectorl20/140), and change Use external teaching (In2) (Enable ex-
ternal teaching... for Inspectorl40).

To stop the Inspector from automatically adjusting the exposure settings when using
external teach, open the PC application, choose Input settings from the Inspectorl10 menu
(1/0 Settings for Inspector 120 and 140), and select Use current exposure settings in the dia-
log box.

14 Use Digital Inputs

The Inspector has four built-in digital inputs that can be used for different purposes; see
section “5 Inputs” on page 18. The input signals are shown in the figure.

3-In3

10 -In4
. e o 5-In2
nk Function On

8-Inl

Figure - Input signals

14.1 Connect an Image Trigger

To use an external trigger for triggering the Inspector to capture the images, do the follow-

ing:

1. Connect the image trigger to In3 (pin 3, cable color is white on DOL-1212 cables) on
the Inspector.

2. Choose Input settings from the Inspectorl10 menu (/0 Settings for Inspector 120 and 140),
and select Use external image trigger (In3) (Enable external image trigger... for Inspector 120
and 140).

3. Under Triggering in the Image settings tab, select Triggered by In3, and choose whether the

8013121/2012-06

images should be triggered on the Rising edge (from O V to +24 V) or on the Falling edge
(from +24 Vto O V).

You can also set a delay between the trigger pulse and when the image is captured, by
specifying a delay time in milliseconds or number of encoder pulses.

©SICK AG * Advanced Industrial Sensors * www.sick.com « All rights reserved 39
Subject to change without notice



How To

40

14 Use Digital Inputs Operating Instructions

Inspector I-series

Notes

o [f there are multiple reference objects, you must choose Triggered by In3 for each refer-
ence object for which images should be triggered. It is possible for the Inspector to have
reference objects where image capturing should be free running for some and triggered
for others.

e The image trigger and the Inspector should be connected to a common ground, to avoid
problems with signals not being registered properly by the Inspector.

14.2 Connect an Encoder

‘®

To use an encoder for controlling delay times for image triggering and/or output signals,
do the following:

1. Connect the encoder to In4 (pin 10, cable color is violet on DOL-1212 cables) on the
Inspector.

2. Choose Input settings from the Inspectorl10 menu (I/0 Settings for Inspector 120 and 140),
and select Use encoder (In4).

3. Set the delays to be a number of encoder pulses:
* Image capture delays are set on the Image settings tab for the reference object.

* Qutput delays and active times are set on the Qutput settings tab, by first choosing
the output in the list, and then setting the delay and/or active times in the Fixed
fields.

Note

¢ The encoder and the Inspector should be connected to a common ground, to avoid
problems with sighals not being registered properly by the Inspector.

e The maximum encoder frequency is 40kHz.

14.3 Use External Teach

To be able to teach reference objects without using a PC, do the following:

1. Connect the signal to use for teaching to In2 (pin 5, cable color is pink on DOL-1212
cables) on the Inspector. Make sure that the signal is inactive (0 V).

2. Choose Input settings from the Inspectorl10 menu (I/0 Settings for Inspector 120 and 140),
and select Use external teach (In2) (Enable external teaching... for Inspector 140). This is en-
abled by default.

For an instruction on how to actually teach the Inspector new reference objects, see
section “13 Teach Without PC” on page 37.

Notes

o |If the Inspector has multiple reference objects, make sure that the correct reference
object is active before teaching.
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14.4 Select Reference Objects with Inputs

3-In3

10 -In4
5-In2

8-Inl

Figure - Signals used for selection

To be able to select objects with the inputs on the Inspector, you must first set up which
combination of inputs that should select each object.

1. Select Input settings from the Inspectorl10 menu (I/0 Settings for Inspector 120 and 140),
and select the Use external object selection (Enable external object selection available on
the 1/0 usage tab for Inspector 120 and on the External object selection tab for Inspector
140).

2. Select which input signals to be used for object selection. If an input is already used
for image triggering, encoder or external teach, that input cannot be used for object
selection and the check box for that input is therefore disabled.

3. Select which Reference objects to activate for each combination of inputs. The object
is selected from the drop down menu. The Inputs number is the binary value with the
selected input signals (In1 etc). The most significant binary digit is In1 (if used) or
the one with the lowest number. The digit “O” means that the corresponding In-

signal is active low and the digit “1” means that the corresponding In-signal active
high.

4. Click OK when all settings are complete.

Important

* When selecting a reference object with the digital inputs, the input signal levels must be
kept during the time that the reference object should be used. As soon as the input sig-
nal changes, another reference object will be selected instead.

¢ The device providing the signals and the Inspector should be connected to a common
ground, to avoid problems with signals not being registered properly by the Inspector.

o When more than 16 reference objects are used for Inspector 140, an 1/0 extension box
with 5 inputs or EtherNet/IP is required since the four built-in inputs can only address
16 reference objects.

15 use EtherNet/IP

The Inspector 140 can be controlled and results can be read out using the EtherNet/IP
standard.

15.1 Set Up the Connection

To set up the connection between the Inspector and a PLC and, do the following;:
1. Configure the Inspector by teaching the reference objects and placing inspections.

2 Enable EtherNet/IP on the Inspector by choosing I/0 Settings from the Inspectorl40
menu, and selecting Enable external 1/0... using EtherNet/IP.

3. Click Show input assembly mapping and print out the input assembly mapping for the
current configuration.

4. Switch the Inspector to Run mode.

5. Set up the communication on the PLC. For information on how to do this, please
refer to the documentation for your PLC.

6. Use the printout of the input assembly mapping to map the data received from the
Inspector on the PLC.
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The Inspector has the following EtherNet/IP characteristics:

¢ Device type: Communication adapter
The Inspector relies on a Scanner device to set up the communication channel. The IP
address of the Inspector can be found by choosing Device Info from the Inspectorl40
menu.

e Assemblies: Instance no. Size Comment
Output 100 4 bytes Holds output from the PLC, which is
input to the Inspector
Input 101 224 bytes Holds input to the PLC, which is out-

put from the Inspector

e Minimum RPI: > 16 ms.
When retrieving inspection results via EtherNet/IP, the time between two inspections
should be at least twice the RPI (Requested Packet Interval) specified for the communi-
cation channel.
With the shortest possible RPI, the highest recommended inspection rate is therefore
approximately 30 Hz.

The EDS file for the Inspector can be found in the Documentation folder on the SOPAS Inspec-
tor CD.

15.2 Retrieve Inspection Results
The Inspector 140 provides the result from the last inspection in an Input assembly con-
taining the following information:

¢ Inspection ID, which is a sequence number that identifies the inspection made.
e Current reference object.
¢ The overall result (All passed, Detail failed, or Not located).

o |f the object was located, the match score for the object locator and result for each
inspection.

¢ Status information, such as if the Inspector is in teach mode, and number of images
waiting to be stored to FTP.

You can view the structure of the input assembly for the current configuration by choosing

1/0 Settings from the Inspectorl40 menu, and clicking Show input assembly mapping in the I/0

Settings dialog box.

General:

- Inspection ID

- Current reference object
- Overall result

- Status information

Locator:

- Result (Located or not, Not used)
- Match score

- Rotation

- Scale

Inspection 1:
- Result (Pass, Fail, Not used)
- Type

Inspection 32:
- Result (Pass, Fail, Not used)
- Type

Inspection 1: Score

Inspection 32: Score

Figure - Structure of the Input assembly
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The input assembly is described in detail in section “38.1 Input Assembly” on page 96.

The inspection result is available when the Inspector has finished inspecting the image -
that is, after the minimum delay time.

The status information may be updated independently from the inspection result, which
means that the status flags tag may have changed value without there being a new in-
spection result in the assembly. To make sure that there is a new inspection result in the
assembly, check whether the Inspection ID has changed value.

You can view the structure for the currently active reference object by choosing 1/0 Settings
from the Inspectorl40 menu, and clicking Show input assembly mapping in the 1/0 Settings dialog
box.

15.3 Control the Inspector via EtherNet/IP

The Inspector 140 has one Output assembly that can be used for controlling the Inspector
in the following ways:

e Select reference object
e Teach reference objects
o Trigger inspections
The output assembly is described in detail in section 38.2 “Output Assembly”.
Select reference object
To enable reference object selection via EtherNet/IP, do the following:
1. Choose I/0 Settings from the Inspectorl40 menu.

2. On the External object selection tab, select Enable external object selection...using Ether-
Net/IP.
To select which reference object the Inspector will use when inspecting, change the value
of Select reference object. The value that corresponds to each reference object
can be found in the following places:
¢ On the External object selection tab in the 1/0 Settings dialog box,
¢ In the input assembly mapping that can be shown (and printed) from the 1/0 Settings
dialog box.
If the value in Select reference object does not correspond to any reference
object, the Inspector will ignore the attempt to switch reference object.
The time it takes to switch reference object depends on the number of inspections, inspec-
tion type, and sizes of the regions in the reference object. Typically it takes in the order of

one second to switch reference object. For more information see section “12.2 Select
Reference Object” on page 36.

Teach reference object
To enable teaching via EtherNet/IP, do the following;:

1. Choose I/0 Settings from the Inspectorl40 menu.

2. Onthe I/0 usage tab, select Enable external teaching...using EtherNet/IP.
To use EtherNet/IP for teaching a reference object without using a PC, set the value of
External teachtol.
Teaching via EtherNet/IP differs from teaching using In2 (as described in chapter 13
“Teach Without PC*) in the following ways:
¢ The reference object will be taught almost immediately, without a 3 seconds delay.
¢ Since the teach is made almost immediately, there is no delay for adjusting focus or

field of view after being activated, and therefore no feedback on focus or moving ob-
jects in the field of view.

o If the exposure setting should be auto-adjusted when teaching, the Inspector needs to

determine the best exposure setting before teaching, which may take a short while.
When a teach is activated, the Inspector will set the In teach mode flag in the Input
assembly’s Status tag. When the teach is made, the flag is reset to 0.
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Notes
o |If the Inspector has multiple reference objects, make sure that the correct reference
object is active before teaching.

¢ To stop the Inspector from automatically adjusting the exposure settings when using
external teach, choose I/0 Settings from the Inspectorl40 menu, and select Use current ex-
posure settings in the dialog box.

Trigger inspections
To enable triggering via EtherNet/IP, do the following:

1. Choose I/0 Settings from the Inspectorl40 menu.

2. Onthe I/0 usage tab, select Enable external image trigger...using EtherNet/IP.
To trigger an inspection via EtherNet/IP, set the value of Trigger to 1. The inspection is
made immediately, without any delays.
The Inspector will make an inspection each time the value of Trigger is changed to 1
(similar to rising edge). To trigger the next inspection, you must first set the value to 0.

When triggering via EtherNet/IP, the time between two inspections should be at least 4
times the RPI. This means that the maximum triggering rate via EtherNet/IP is approxi-
mately 15 Hz.

16 Handle Device Data (Settings)

Device data is all settings and information that the Inspector needs to make inspections.
The device data consists of:

e Settings for each reference object; image settings, object locator settings, detailed
inspection settings and output settings.

¢ Reference images with object locator region and detailed inspection regions.

The image log and statistics are not included in the device data.

A device file is a file that contains device data and is mapped to a specific Inspector.

16.1 Save Device Data on the Inspector (in Flash)

To save all device data (settings) in the Inspectors Flash memory, select Save Settings in
Flash from the Inspectorl10 (or Inspectorl20/Inspectorl40) menu. A progress bar is displayed
during the process. The Inspector will stop inspecting until the Flash memory is updated.

Please note that it may take several minutes to save the settings in Flash. The more
reference objects present the longer time it takes.

Settings that are saved in the Inspector’s permanent (Flash) memory will be used when
the Inspector starts again after a power loss. If you do not save the settings in the perma-
nent memory, the changes you made will be lost if the power is disconnected.

16.2 Save Device Data on PC

Choosing Save Device File as from the File menu will save the Inspector's current device data
to a new file on the PC. This file will contain all device data including the reference images
and a reference to the Inspector used.

When opening a saved file, the PC application will try to connect to the Inspector for which
the file was saved. All device files have the extension SDV (SOPAS Device File).

16.3 Use Saved Device Data on the Inspector

To use saved device data, choose Open Device File from the File menu and select the file
(SDV). When opening a saved file, the PC application will try to connect to the Inspector for
which the file was saved.

If you have unsaved changes in the Inspector, you will be asked if you want to save these
before continuing.

If the Inspector, for which the file is saved, is found, then you can start using it.
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If the Inspector is found but the device data differ between the Inspector and the file, then
you are asked if you want to use the device data in the Inspector or from the file.

If the Inspector is not found, you will be asked if you want to use the Connection Wizard, to
set up a connection with an Inspector.

16.4 Copying Device Data From one Inspector to Another
To copy device data from one Inspector (source) to another Inspector (target):

1. Connect to the source Inspector, by using Connection Wizard, see section “6.3
Connection Wizard” on page 22.

2. Save the device file, choosing Save Device File as from the File menu.
3. Connect to the target Inspector using the Connection Wizard.

4. Download the device data to the target Inspector, by using Load Device Data to De-
vice Wizard, see below.

16.4.1 Load Device Data to Device Wizard
1. Choose Load Device Data to Device from the Edit menu. Click on the Browse button
to browse for device files.

2. Select the device file and click Open.
3. The device data is transferred to the Inspector. Click Finish.

16.5 Restore Settings
It is possible to restore settings and return to the factory settings from the Inspectors Flash
memory. All device data will be deleted. To restore settings:

1. Select Restore settings from the Inspectorl10 (or Inspectorl20/Inspectorl40) menu. A warn-
ing dialog box is displayed.
2. Click Yes to restore settings to factory settings. Or click No to cancel.

Note
The IP address of the Inspector will not be reset when restoring the settings.

17 Log and Save Images

8013121/2012-06

17.1 Use Image Log

The Inspector saves up to 30 images in its memory. To view the logged images, click on
the Logged images tab. To be able to log images at least one reference object has to have
been taught.

Note:

The image log will not be displayed in SOPAS Inspector while the Inspector 140 is storing
images to FTP.

Log Settings
To change which images the Inspector should log, choose Log settings from the Inspector
menu.

For the Inspector 1120 and 120 you can choose the following alternatives:
Log all images Every inspected image

Log failed images only Images where one or more detailed inspections failed (that
is, were performed but did not pass).

Images where no object was located are also logged, but
only when the current reference object does not have any
detailed inspections, or when the inspections are externally
triggered.
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For the Inspector 140 you can choose the following alternatives:
All Every inspected image

Passed Images where the object was located and all detailed
inspections passed (if any). When the Inspector inspects
without locator, images with all detailed inspections passed
will be logged.

Located Images where the object was located, regardless of
whether any detailed inspection passed or failed. When the
Inspector inspects without locator, no images will be
logged.

Detailed failed Images where one or more detailed inspections failed (that
is, were performed but did not pass). When the Inspector is
only locating without making detailed inspections, no
images will be logged.

Failed (Not Located or Images where either no object was located, or where one or

Detail failed) more detailed inspections failed.

Save logged images to PC.

To save the log to the PC - all images and the results from the inspection - click Save log.
The log is saved as an HTML file (LogReport.html) that can be viewed in any web browser.
The images are saved in two folders together with the HTML file, one folder that contains
the images without graphical feedback, and one folder that contains the same images but
with the graphical feedback.

The images without graphical feedback can be used in the simulated device.

Update the image log.

While viewing the logged images, images that the Inspector adds to the log are not auto-
matically added to the list on the Logged images tab. To update the displayed list of images
with images added by the Inspector, click Update log.

When updating the log, the oldest images are removed from the list, keeping the maximum
number of images at 30.

Clear the image log.
To remove all images from the image log, click on the Clear log button. The images are also
removed from the Inspector.

17.2 Record Live Images to PC
To record images captured by the Inspector as files on the PC, choose Record Live Images
from the Inspector menu.

After selecting a folder in which to save the images, a dialog box is displayed in which the
number of recorded images is displayed.

To stop recording images, click Stop recording in the dialog box.
The images will be saved as separate files in the folder you selected. The images are

saved in 8-bit gray scale BMP format.
Note

This saves only the images that are displayed in the Live image in the PC application, which
is not necessarily every image that the Inspector captures.
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17.3 Store Images to FTP

Setting up
To make the Inspector 140 store logged images to an FTP server, do the following;:

1. Choose Store Images to FTP from the Inspectorl40 menu.
2. Inthe dialog box, select the Store images tab and enter the following:

* Check Enable FTP storage of logged images.

* Choose whether to automatically start storing images to FTP when in Run mode.
3. Next, select the FTP settings tab and enter the following information:

e The IP address of the FTP server.

¢ A user name and password for connecting to the FTP server.

¢ The folder in which the images should be stored. This folder will be created on the
FTP server if it does not already exist.

4. Click Test connection to test the connection to the FTP server. The Inspector will try to
log in to the FTP server.

Once configured, the storing of images to the FTP server can be started and stopped from
the Live image tab when the Inspector is switched to Run mode. Switching to Edit mode will
pause the storing of images.

Note that only the captured images are stored on the FTP server - that is, no detailed
inspection results or overlay graphics are stored, as in the image log on the Inspector.

Warn for unsent images
When the Inspector 140 is storing images to FTP it can queue up to 30 images in case that
it should not be able to store images as fast as it is inspecting.

To make the Inspector signal on a digital output if the queue is getting full, select Warn for
unsentimages and choose which digital output to use for the warning. When used, the
warning will be mapped to the same output regardless of which reference object is cur-
rently used. The Inspector will warn if there are more than 20 unsent images. The warning
will be reset when there are less than 10 images in queue.

If the queue of unsent images becomes full, for instance if the FTP server is down, the
oldest image in the queue will be replaced with the new image.

When using EtherNet/IP, the number of images currently waiting to be stored is available
in the Input assembly.

Using the stored images
The images are stored on the FTP server as Windows bitmap files (BMP). The files are
named in the following way:

<Reference object> <inspection ID> <result>.bmp

For example: Aloe 00000147 pass.bmp
Note that only the captured images will be saved, without any detailed result. To get the
inspection result you can do the following:

1. Let an external device (for example a PLC) read the inspection results via EtherNet/IP
and store the results. Use the inspection ID to combine the stored image with the in-
spection result.

2. Use SOPAS Inspector with a simulated device, and let the simulated device inspect
the stored images. This way you can also get images with the inspections drawn in
them, or use the images to adjust the configuration to make the inspections more ro-
bust.
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18 Use the Simulated Device

SOPAS Inspector has a built in simulated device (emulates the real Inspector) that can be
used to simulate and test new settings. The simulated device can be used as a test tool
and can also be used to look at logged images afterwards, to improve settings. The simu-
lated device gives the same result as with the Inspector.

18.1 Start the Simulated Device

There are two ways to start the simulated device:
e Starting the simulated device when already connected to an Inspector
e Starting the simulated device when starting SOPAS Inspector

18.1.1 Start the Simulated Device when Connected to an Inspector.
To start the simulated device when connected to an Inspector, select Switch to Simulated
Device from the Communication menu.

18.1.2 Start the Simulated Device without PC application running.
To start the simulated device without PC application running:

1. Start the SOPAS Inspector application.

2. Inthe SOPAS welcome screen, select the Connect to new device option. Click on the OK
button.

3. In the Connection Wizard dialog box, select the Simulated device option. Click on the Next
button.

% O Ethernet connection
“"j___\ ®  Simulated device

4. Select the Inspectorl10, Inspectorl20 or Inspectorl40 device and click on the Next button.
The simulated device is started.

5. Click Finish to start working with the simulated device.

18.2 Control the Simulated Device

The buttons in the bottom of the Live image tab controls the simulated device. These con-
trols are only visible when using the simulated device.

The buttons are:

Run, loops over the images in the selected folder.
Pause, pauses on the current image.
Next image, steps to the next image and pauses.

Previous image, steps to the previous image and pauses.

IEEEY

Repeat, deselect to run through the images and stop at the last image. (Inspector
140 only)

With the Inspector 140, the filename of the currently displayed image is shown in the Live
image tab.
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18.3 Select Images to be used

To use saved images with the simulated device, the images must be in bitmap (BMP) file
format (8 bit gray scale). Images saved to a PC using Record Live Images (Inspector menu),
Save Log (on the Logged images tab), or Store Images to FTP (Inspectorl40 menu) can be used.

If the resolution does not match the selected field of view:
o Large images will be truncated and the centered part of the image will be used.
e Small images will be centered in the field of view and filled with black outside the
image.
To select which folder of images to be used by the simulated device:
1. Click on the Selectimages... button.

2. Select the image folder. Click on the Open button.
The folder path is displayed under the Selectimages... button.

For Inspector 110 and 120, the selected image folder must not contain more then 500
images, which is the limit for the simulated device. The Inspector 140 has no such limit.

18.4 Copy Device Data from the Simulated Device to an Inspec-

tor
If you have used the menu option Switch to Simulated Device, then you can copy device data
from the simulated device to the Inspector, by selecting Switch to Physical Device from the
Communication menu.
If you connected to the simulated device with the connection wizard, then you can copy
device data by:

1. Inthe simulated device, select Save Device File from the File menu.

2. Connect to an Inspector by using Connection Wizard, see section “6.3 Connection Wiz-
ard” on page 22.

3. Load device data to device, see section “16.4.1 Load Device Data to Device Wizard”
on page 45.

19 Use Results and Statistics

8013121/2012-06

19.1 Results
The inspection result is displayed in the Results tab. As the Inspector 120/140 has support
for more digital outputs, the Results tab is extended with status for all available outputs.

Results «

n Al passed :l Detail Failed :l Mot located
Aloe

@ [ Object locatar d
'---= Rotation ¢ )
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Results tab for the Inspector 110
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Results tab for the Inspector 120/140

Output results
Three different results corresponding to the outputs:

“ All passed
_ Detail failed
D Not located

Name of reference object
The name of the reference object is displayed above the results. Same name as in the
Reference objects list.

Object locator, rotation

The vertical line in the Objectlocator bar corresponds to the Match setting in the Object locator
tab. When the match score in the live image is higher than the threshold value, the bar is
green (located) otherwise red (not located).

Inspection - Pixel counter

The two vertical lines in the Pixel counter inspection bar correspond to the No. of pixels in range
setting in the Detailed inspections tab. When the match score in the live image is between
the min and max values, the bar is green (All passed) otherwise red (Detail failed).

Inspection - Edge pixel counter

The two vertical lines in the Edge pixel counter inspection bar correspond to the No. of edge
pixels setting in the Detailed inspections tab. When the match score in the live image is
between the min and max values, the bar is green (All passed) otherwise red (Detail
failed).

Inspection - Contour and Pattern

The vertical line in the Contour and Pattern inspection bar corresponds to the Match setting in
the Detailed inspections tab. When the match score in the live image is higher than the
threshold value, the bar is green (All passed) otherwise red (Detail failed).

Outputs (Inspector 120/140)

For the Inspector 120/140, the status of all available outputs is displayed in the Results
tab. The top row contains the three outputs of the Inspector 120/140, and the two bottom
rows contain the outputs on the I/0 extension box. If the mouse pointer is held above an
output, the corresponding expression used for the output is displayed as a tooltip. The
color of the output indicates the status:

Color Status
Yellow Active
White Inactive
Gray Not available
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19.2 Statistics

Statistics are collected for each reference object used by the Inspector. The statistics are
updated for the currently selected reference object, and all other reference objects are idle
until selected. For the simulated device statistics are available only when using Inspector
140.

The statistics is started to be updated as soon as the selected reference object is being
used for inspections.
Note

If any reference object settings are changed, then the statistics will be reset for that par-
ticular reference object. In the Inspector 140 the statistics can also be reset using a reset
button in the Statistics tab.

Status & Statistics

ke

IJ0 extension box skatus-

Offline
—Skatistics
Fekch statistics | Resek stakiskics |
ol Statistics

[+ I} extension box
=l <Ohject 1>
o [= Mumber of acquired images: 0
Frame rate: 0 Hz
Minimum delay time: 0 ms
Mumber of ignored trigger pulses; 0
Mumber of overflow trigger pulses; 0
Mumber of inspections: 0
Mot located; 0 (0%
Detail Failed; 0 (0%
Al passed: 0{0%)

VVVVVVVY

To update the statistics, click on the Fetch statistics button.

The following statistics are collected for each reference object:

¢ Number of acquired images. Total number of captured images.

o Frame rate. The latest frame rate in Hertz (Hz). The same value as under the live image.

e Minimum delay time. The latest minimum delay time in milliseconds (ms). The same value
as under the live image.

* Number of ignored trigger pulses. Losing trig pulses can happen if you are using an external
image trigger (In3) and the inspected objects are moving too fast (too high speed on
conveyor belt).

* Number of overflow trigger pulses. This can happen if there is a long distance between the
image trigger and the Inspector (where the image is captured) and/or if there is a long
distance between the Inspector and the rejecting device connected to the Inspectors
output signals. As the Inspector needs to remember all objects in the queue, the queue
can be too long if the inspected objects are moving too fast (too high speed on con-
veyor belt).

* Number of inspections. The number of detailed inspection regions (yellow regions) in the
reference object. Object locator region and masks are not counted. This is a static
value.

¢ Notlocated. The total number of captured images where the object was not located, or a
detailed inspection was out of view. The result is also presented in percent of all cap-
tured images.

o Failed (DetailFailed in 120/140). The total number of captured images where one or more
detailed inspections failed. When the Inspector is only locating without making detailed
inspections, no images will be counted. The result is also presented in percent of all
captured images.
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o All passed. (Inspector 120/140 only). The total number of captured images where the
object was located and all detailed inspections passed (if any). When the Inspector in-
spects without locator, images with all detailed inspections passed will be counted.

In Inspector 120/140 any user defined expression (see section “25.2 Output settings -
Inspector 120/140”) mapped to the Inspector output will also be displayed under the
Statistics tab.

Note

¢ For the simulated device statistics are only available for Inspector 140 and the only
statistics available then are Not Located, Detail Failed, All Passed, and any user defined ex-
pressions mapped to an output.

¢ |f using Store Images to FTP (see section “17.3 Store Images to FTP” on page 47) in the
Inspector 140 statistics are also available for the Number of stored images to FTP, Number of
lostimages, and Number of FTP retries.

19.3 1/0 extension box status

If the use of the I/0 extension box is enabled, the current status of the communication
with the I/0 extension box is displayed on the Statistics tab. The field /0 extension box status
shows if the 1/0 box is online or not.

< %

1/0 extension box is online I/0 extension box is offline

There is also a field in the statistics table showing the number of unanswered requests
that have been sent to the 1I/0 extension box. If this number is high, consider changing the
communication mode for the 1/0 extension box. Please refer to section “37.3 Setup of the
I/0 extension box in the SOPAS Inspector application“ on page 93 for details.

20 Manage Network Address

52

20.1 View Network Address

To view IP address:
1. Choose Device info... from the Inspectorl10 (or Inspectorl20/Inspectorl40) menu.
2. Select the Network tab. The IP address is displayed.

20.2 Change Network Address

To change the IP settings of an Inspector, for instance as a preparation before moving the
Inspector to another network, do the following:

1. Open the Connection Wizard from the Communication menu in SOPAS Inspector.

2. Choose Connect to specific device, select Inspector in the device type list, and deselect
Skip advanced interface configuration. Then click Next.

3. Inthe Interface selection page, click Next.

4. In the Found devices page, select the Inspector to configure and select to change
the device IP settings Manually.

5. Change the IP configuration and click OK.

The wizard will now configure the Inspector with the new IP configuration and the Found
devices page will after a while be shown again. If the task was only to change the IP ad-
dress of the device, the connection flow can now be cancelled.
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21 Main View

User Interface

Inspector 110

[ Live image

Reference object

Body

Live image

ln Replace reference image
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Run/Edit Switch

[ Reference image | [T Logged mages |

Frame rate: 5.7 He
Win delay: 217 ms

User Interface

Click on Edit to teach reference images, set up inspections, and to test. Click on Run to

start real inspection. No settings can be changed in Run mode.

List of Reference Objects

The Reference objects list contains all taught reference objects. To select which reference
object to work with, select Edit mode and click on the reference object in the list. Click on
the Add button to create a new reference object. Click on the Delete button to remove the

selected reference object.

21.1 Live Image Tab

3 e mage | [ Reference image | [ Logged images |

iy, 217 e

Outputs are:

Replace reference image

Live Image

The Live image tab contains view control buttons, teach button and output selection. When
clicking on the Teach reference object button, an image is captured and an Object locator
region is placed in the new reference image.

View control buttons

The view control buttons consists of tools to work with regions and to set the view of the

image. The buttons are:

", Select regions
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@ Move
Ek| Zoomin
Ek| Zoom out
K A

Zoom to fit

o

s Show or hide contours and counted pixels

Output selection radio buttons

To stop the Inspector 110 or 120 from providing output signals (in Edit mode), click on
Disable. To activate the output signals, click on Enable. In Run mode outputs are always
enabled.

For Inspector 140, the built-in outputs can be activated and deactivated in Edit mode with
the Enable built-in outputs in Edit mode in the 1/0 Settings dialog box. Outputs on an 1/0 exten-
sion box connected to the Inspector 140 will always be active.

Frame Rate and Minimum Delay time
Frame rate shows the number of inspections per second (in Hertz, Hz).

For triggered inspections, the frame rate is the minimum time between two frames. Trigger
pulses that occur at a higher rate are discarded, and can be view in the Status & Statistics
tab as Number of ignored trigger pulses.

The Minimum delay time is the shortest delay time on any output signal (in milliseconds, ms).
Store Images to FTP

When in Run mode, start storing logged images to FTP

Stop the storing of images

Storing to FTP is always stopped when the Inspector 140 is in Edit mode.
The IP address of the used FTP server is displayed below the buttons.

The Inspector 140 can be set to start storing images to FTP automatically when in Run
mode, by choosing this in the Store Images to FTP dialog box.

21.2 Live Image Tab - Simulated Device

W Live image | [ reference |mage‘ Logged \mages}

ALOE VERA

CREME _

Live image
I~
;z;a;:(l‘;reference @ @

Select images...

Ci\Documents and Setkingst. ..

Simulated Device Control Buttons
The buttons in the bottom of the Live image tab controls the simulated device. These con-
trols are only visible when using the simulated device.
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21 Main View User Interface

The buttons are:
Run, loops over the images in the selected folder.

[@ Pause, pauses on the current image.
W Next image, steps to the next image and pauses.
W Previous image, steps to the previous image and pauses.

. Repeat, deselect to run through the images and stop at the last image. (Inspector
140 only)

With the Inspector 140, the filename of the currently displayed image is shown in the Live
image tab.

21.3 Reference Image Tab

[Jtive mage [ Reference image ‘ Logged mages |

CREME _

Gesichtscreme

—

aloe vera

| [€][&][G]

Objert  Cortowr Edge  Pixel  Mask  Region shape
lacator pixel  counter
caurter

Reference Image

The Reference image tab contains tools to add an Object locator region and Detailed inspections
to the selected reference image. The Reference image tab shows the reference image for the
active reference object. A context menu is displayed when you right-click in the image or
on aregjon.

View Control Buttons
For information about view control buttons see section “21.1 Live Image Tab” on page 53.

Object Locator Button

The Object locator tool can be used to select the part of the image that contains the refer-
ence object. Only one Object locator region can be used in each reference object. The Mask
tool can be used to reshape the region. The object locator region can be changed in size,
and rotated, by using the different handles. The object locator region is identified by blue
region color and the symbol:

Pixel Counter Button

The Pixel counter inspection tool makes an inspection by counting the selected pixels on the
inspected object and comparing this number with the No. of pixels in range interval setting in
the Detailed inspections tab. The number of pixels on the reference object is only used to
help specifying the No. of pixels in range interval setting. The Mask tool can be used to re-
shape the region. The inspection region can be changed in size, and rotated, by using the
different handles. The inspection region is identified by yellow region color and the symbol:

For more information see section “3.1 Pixel Counter” on page 12.
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Edge Pixel Counter Button

The Edge pixel counter inspection tool makes an inspection by counting the edge pixels on
the reference object and comparing this number with the number of edge pixels on the
inspected object. The Mask tool can be used to reshape the region. The inspection region
can be changed in size, and rotated, by using the different handles. The inspection region
is identified by yellow region color and the symbol:

For more information see section “3.2 Edge Pixel Counter” on page 13.

Contour Button

The Contour inspection tool makes an inspection by comparing the contour on the refer-
ence object with the contour on the inspected object. The Mask tool can be used to reshape
the region. The inspection region can be changed in size, and rotated, by using the differ-
ent handles. The inspection region is identified by yellow region color and the symbol:

For more information see section “3.3 Contour” on page 13.

Pattern Button (Inspector 140)

The Pattern inspection tool compares the pixel values of the inspection region with the
reference object. The Mask tool can be used to reshape the region. The inspection region
can be changed in size, and rotated, by using the different handles. The inspection region
is identified by yellow region color and the symbol:

For more information see section “3.4 Pattern” on page 14.

Mask Tool Button

The Mask tool, makes it possible to reshape the Object locator region and Detailed inspections.
To use the tool, first select the region that shall be masked, then click on the Mask tool
button and draw a mask region. The mask region can be changed in size, and rotated, by
using the different handles. Each Object locator region and Detailed inspections region can
have up to ten mask regions attached to it.

Shape Buttons

The selected Region shape button (rectangle or ellipse) determines which basic shape to
use on the next region that is drawn. The shape setting affects all region tools; object
locator, detailed inspections and masks. To change a current region, change shape in the
Object locator tab or in the Detailed inspections tab.

Mask regions cannot be changed between rectangle and ellipse after they have been
drawn. Delete the old one and draw a new with the correct shape.

| [

21.3.1 Frame Rate and Minimum Delay time
For information about frame rate and minimum delay time, see section “21.1 Live Image
Tab” on page 53.
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21.4 Logged Images Tab
3 tive image | [l reference mage [ Logged mages I

Image 4 of 23

EI Captured on: FriApr 11 20:..

20:07:43 2000745 20:07:43 20:07:43 20:07:47
< >

[ g | [ Updste og | [ Gavslog ]

Logged Images

The logged image is the detailed view of the selected image in the image list. The corre-
sponding Object locator and Detailed inspections graphical feedback are also displayed in the
image.

Choose which images to log by choosing from Log settings from the Inspectorl10/Inspector
120/Inspectorl40 menu.

When the Inspector 140 is storing images to FTP, the image log cannot be displayed.

List of logged images

The list of logged images contains the 30 most recent logged images. To delete all images
in the log, click on the Clear log button. To refresh the list, click on the Update log button. To
save the images in the log to file, click on the Save log button.

22 Image Settings

8013121/2012-06

Image Settings Tab
The Image settings tab contains image capturing settings; exposure, gain, lighting, triggering,
and image size.

Select Edit mode before any settings can be changed. The displayed settings are for the
selected reference object.

»

Image settings

Exposure: I 10ms
Gain: , 200%:
Auto
Lighting: [ Internal
[ External <nak set> Set...
= Triggering

(%) Free running

() Triggered by In3

+ Image size: 384 x 384 pixels

22.1 Image Quality

Adjusting Exposure and Gain settings changes the image quality. To adjust exposure time
and gain to good values, click on the Auto button. The Auto button adjustments will not
change exposure time and gain continuously, only each time clicking on the Auto button.
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Exposure

Exposure is the duration of the exposure time, measured in milliseconds (ms). If the expo-
sure time is too short, for the sensor to capture enough light, the image is underexposed. If
there is too much light (the sensor is saturated) the image is overexposed. Increasing the
exposure time results in brighter images, but may also result in lower frame rate.

The shortest exposure time is 0.025 ms (or 1/40.000 s) and the longest exposure time is
100 ms (or 1/10 s). The longest exposure time may be shorter if external lighting is used.
Gain

Gain is an electronic way to amplify the intensity values after the sensor has already been
exposed. Increasing the gain results in brighter images, but may also increase the noise in
the images. The image will appear grainier. The relative value for gain is displayed to the
right of the Gain slider.

The lowest gain is 100% and the highest gain is 400%.

22.2 Lighting Options

The Inspector has a built-in lighting with LED’s (Light Emitting Diodes).

There are four different combinations of how to use lighting:

¢ None, only ambient light is used, such as normal indoor light or sunlight

¢ Internal (or built-in) lighting

e External lighting

¢ Internal and external lighting

External Lighting

Before the Inspector can use an external lighting, the type must be specified. If a SICK

external light source is used, the only thing to do is to select the right type and all other
settings are automatic.

Using external lighting affects the shortest exposures time that can be used.

If a non-SICK external light source is to be used, see section “Non-SICK External Light” on
page 27.

22.3 Image Triggering

The image capturing can be:

¢ Free running, capturing images as fast as possible

o Triggered by In3, capturing an image each time (with or without a delay) a trigger pulse is
sent to In3 on the Inspector.

o Triggered by EtherNet/IP, capturing an image each time Trigger in the Output assembly is
set to 1 (Inspector 140 only).

Triggered by In3

When the image capturing is triggered by In3, an image is captured each time a trigger
pulse is sent to In3 on the Inspector.

The Inspector can trig on the pulses rising edge (from low to high) or falling edge (high to
low), which can be selected from the pop-up menu.

Triggered by EtherNet/IP
When the image capturing is triggered via EtherNet/IP, an image is captured each time
Trigger in the Inspector’'s Output assembly is set to 1.

Trigger must be set to O before the next image capturing can be triggered.
Delay

The Delay is the time from the trig pulse (rising or falling edge) until the image is captured.
The delay is set in milliseconds (ms) or in number of pulses (encoder pulses).
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22.4 Image Size

The Image size is controlled by the FOV (Field of View). To change the image size, click on
the Change button to change the FOV.

The FOV is changed by dragging the handles on the Valid FOV region (gray). The valid FOV
will always include the object locator region and cannot be smaller than the Minimum FOV
region (red). If the FOV is changed to a smaller area, it will change to Invalid FOV (red).

23 Object Locator Settings

8013121/2012-06

Object Locator Tab
The Object locator tab contains settings for finding objects. To delete an Object locator region,
click on the Remove object locator button.

Select Edit mode before any settings can be changed. The displayed settings are for the
selected reference object.

W

Object locator
Mame: Object locator D I:‘

Edgestrength: [ —

+| Masks: Mo masks

Match settings

Match: —— — 1%,

Allaw rokation —— | ] 50
Allow objects amywhere inimage
[ Allows scaled objects (£20%)

+ Advanced

| Remove object locator

Name of Object Locator Region
The name of the Object locator region is also displayed in the Results tab. Type in a new
name in the field.

Shape of Region

The basic shape of an object locator region can be either a rectangle (@) or an ellipse
(). Clicking on the other shape button can change the basic shape.

Edge Strength

The Edge strength setting determines how much of the objects contour that are highlighted.

In most cases, you should make sure that most of the characteristic contours in the object
are highlighted but nothing is highlighted in the background or outside the object.

Use the Mask tool to mask out areas of the region that lie outside the object if it is difficult
to make any highlights in the background disappear with the Edge strength setting.

For more information, see section “2 Locating the Object” on page 9.

Masks

The Masks list shows all mask regions (thin blue lines) that are attached to the Object locator
region. To display the Masks list, click on the plus/expand button. To select a mask region
in the reference image, click on the mask name (Mask 1 etc) in the list. The mask hames
cannot be changed.
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23.1 Match Settings

The match settings consist of settings to control the accuracy in locating objects. The
different settings are Match, AllowRotation, Allow objects anywhere in image, Allow scaled objects,
and Advanced (that include Search method).

Match
The Match setting tells how well the located object must match. The match score can be
set between 0% and 100%.

Move to the left (lower values) if the Inspector fails to locate objects, move to the right
(higher values) if the Inspector claims to locate objects that are not the correct object.

Allow Rotation

The Allow rotation setting consists of a check box and a slider. If the check box is dese-
lected, then the slider is inactivated. If the check box is selected, then the allowed rotation
can be set between None and +180°.

Deselect the check box if the object always appears with the same rotation as in the
reference image. This speeds up the inspections and makes it more robust.

If the objects appear with different rotations, make sure that the allowed angle is suffi-
ciently high, since the Inspector will not locate objects that are rotated more than this
setting.

Allow Objects Anywhere in Image

The Allow objects anywhere in image setting is used for telling where in the image to search for
objects.

When selected, the Inspector will locate objects that are partially outside the image (al-
though with a lower score).

When deselected, you can specify the region (Search region in green color) in which the

objects are allowed. Objects located outside or partially outside this search region will not
be located.

Allow Scaled Objects (+20%)

The Allow scaled objects setting is used when objects appear at different distance from the
Inspectors lens.

Deselect if the inspected objects always have the same size in the image as the object in
the reference image. This speeds up the inspections and makes it much more robust.

When selected, the Inspector will locate objects that are scaled up to £20%.
Advanced - Search Method

The Advanced setting contains the Search method slider (two sliders in Inspector 140). To
display the advanced settings, click on the plus/expand button.

Inspector 110/120 Inspector 140

The Inspector’s Search method can be The Inspector’s Search method can be
changed using one slider between High changed using two sliders. One slider
accuracy and High speed. Higher accuracy determines the trade-off between High
gives lower speed and higher speed gives robustness and High speed. The other slider
lower accuracy. determines the trade-off between High

accuracy and High speed.

For more details see section “11.2 Adjust Object Locator Settings” on page 34.
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24 Detailed Inspections Settings

Detailed Inspections Tab

The Detailed inspections tab lists all inspections for the selected reference object. The upper
part of the tab is the same for all types of inspections, Contour, Edge pixel counter, Pixel
counter, and Pattern (only Inspector 140). The lower part is different for all four inspection
types in order to control the inspections behavior.

Select Edit mode before any settings can be changed. The displayed settings are for the
selected reference object.

Detailed inspections b

|_‘,g <Pixel counter 1=
E +<Edqge pixel counter 1=

Mame: <Pixel counter 1=

Type: [F] Pixel counter

+ Masks: Mo masks

Intensity range: —— 157 - 755

Mo, of pixels in range; == e — 17 - 3%,

Detailed Inspection settings tab.

Detailed Inspections List
The detailed inspections list consists of all defined detailed inspections. To select a De-
tailed inspection region in the reference image, click on the inspection name in the list.

Name of Detailed Inspection
The name of the Detailed inspection is also displayed in the Results tab. Type in a new name
in the field.

Inspection Type

The Type displays the name and the icon for the selected detailed inspection. The type can
be Contour, Edge pixel counter, Pixel counter, or Pattern (only Inspector 140). The type cannot be
changed, delete and draw a new detailed inspection to change detailed inspection type.

Shape of Region
The basic shape of a detailed inspection region can be either a rectangle (@) or an ellipse
(). Clicking on the other shape button can change the basic shape.

Masks

The Masks list shows all mask regions (thin yellow lines) that are attached to the detailed
inspection region. To display the mask list, click on the plus/expand button. To select a
mask region in the reference image, click on the mask name (Mask 1 etc) in the list. The
mask names cannot be changed.

24.1 Pixel Counter Inspection

Intensity Range

The Intensity range specifies which pixels in the region that the Pixel counter should count.
These pixels are highlighted (yellow) in the reference image. The interval is selected by the
two sliders, that specify dark (left) upper limit and light (right) lower limit. The highlighted
(yellow) area is those pixels that are in between the both sliders.
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Number of Pixels in Range
The setting tells in what interval the inspected detail must be.

For Inspector 110 and 120, the two sliders can be set between 0% and 100%, specifying
the range in between. The percentage range refers to percentage of pixels within the pixel
counter inspection region. Note that if the inspection region is changed the percentage will
not automatically be changed.

The Pixel counter inspection tool makes an inspection by counting the highlighted (yellow)
pixels on the inspected object and comparing this number with the No. of pixels in range
interval setting.

For Inspector 140 the No. of pixels in range interval is specified as number of pixels within the
inspection region. If the located object is scaled, the number of pixels is adjusted to be the
number of matching pixels that should have been found if the located object had the same
size as the reference object.

24.2 Contour Ins_pection

Edge strength: e I
Match: } 0%
Edge Strength

The Inspection edge strength setting sets the minimal contrast required for a pixel to be
marked as an edge.

Notes
* The Inspection edge strength setting affects all Contour and Edge pixel counter inspections.

¢ The Inspection edge strength setting for detailed inspections is different from Edge strength
used in the Object locator tab.

Match
The Match setting tells how well the inspected object must match. The match score can be
set between 0% and 100%.

Move to left (lower values) if the Inspector fails to inspect details, move to right (higher
values) if the Inspector claims to approve detailed inspections that are not correct.

24.3 Edge Pixel Counter Inspection

Bep e CeE —
Mo, of edge pixels: | 1 2-12%
Edge Strength

The Inspection edge strength setting sets the minimal contrast required for a pixel to be
marked as an edge. These pixels are highlighted (yellow) in the reference image.

Notes
¢ The Inspection edge strength setting affects all Contour and Edge pixel counter inspections.

¢ The Inspection edge strength setting for detailed inspections is different from Edge strength
used in the Object locator tab.

Number of Edge Pixels
The setting tells in what interval the inspected detail must be.

For Inspector 110 and 120, the two sliders can be set between 0% and 100%, specifying
the range in between. The percentage range refers to percentage of pixels within the edge
pixel counter inspection region. Note that if the inspection region is changed the percent-
age will not automatically be changed.

The Edge pixel counter counts pixels that are edges and compares this number with the
No. of edge pixels settings. Where the pixels are located does not matter.
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For Inspector 140, the No. of edge pixels interval is specified as number of pixels within the
inspection region. If the located object is scaled, the number of pixels is adjusted to be the
number of matching pixels that should have been found if the located object had the same
size as the reference object.

24.4 Pattern Inspection

Position tolerance
The position tolerance specifies the maximum positional offset between the pattern in the

region and the reference image. The tolerance can be set from =0 to =4 pixels.

Match

The Match threshold sets the required similarity between the pixels of the region and the
reference image. The setting is a value between 0 and 100%, where 100% means “perfect
match”.

25 Output Settings

8013121/2012-06

25.1 Output settings - Inspector 110

Output Settings Tab
The Output settings tab contains the detailed control of the output signals.

Select Edit mode before any settings can be changed. The displayed settings are for the
selected reference object, except the Invert output signals setting.

List of Outputs
Each inspection made by the Inspector 110 activates one of the three outputs Outl, Out2,
or Out3. Which output that is activated depends on the result:

Output Pin LED color Activated when

Function

Outl 4 Blue Not located - The object was not located, or a detailed
inspection was out of view.

Out2 6 Red Detail failed - The object was located but at least one of
the detailed inspections failed.

Out3 7 Green All passed - The object was located and all detailed
inspections passed as well.
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25.2 Output settings - Inspector 120/140

Output Settings Tab
The Output settings tab contains the detailed control of the output signals.

Select Edit mode before any settings can be changed. The displayed settings are for the
selected reference object, except the Invert output signals setting.

The outputs on the I/0 extension box are enabled in the I/0 settings dialog available on
the 1/0 settings option on the Inspectorl20/Inspectorl40 menu.

Output settings ~
Qukput Expression

Out 1 Mot located | A_'
out 2 Detail Failed il =
out 3 All passed |
Ext 1 Flame and Aloe v
Ext 2 Mok used |
Ext 3 Mok used bl [lhad]

Edit expressions. ..

Ext 1

Delay:  (3) Minimum (119 ms)

Active:  (3) Hold until result changes

|:| Invert output signals

List of Outputs

All available outputs are shown in the list. The digital outputs on the Inspector 120/140 are
called Outl, Out2 and Out3. If the I/0 extension box is used, the outputs on the I/0 exten-
sion box are added to the list. The outputs on the 1I/0 extension box are called Ext1, Ext2
etc.

Each output can be mapped to All passed, Detail failed, Not Located, or any user defined
expression. In Inspector 140 a Store Images to FTP overflow warning signal can also be
mapped to an output from the Store Images to FTP dialog box.

Outputs by Logical Expressions

The outputs of the Inspector 120/140 can either be assigned the same result as in the
Inspector 110 (this is the default configuration), or user defined expressions. The user
defined expressions are created in the Output Expression Editor.

In the Output settings tab for the Inspector 120/140, it is possible to define which expression
that shall be used to control each output.
To select an expression for an output:

1. Click on the Expression column of the output to edit.

2. Choose the desired expression from the list.

Output Expression Editor

The Output Expression Editor is opened by clicking the button Edit expressions... in the OQutput
settings tab. The editor is used to create and modify the expressions to use for the outputs.
Each learned object can have up to 16 expressions. The three default expressions Not
located, Detail failed and All passed are available for all objects, and they cannot be edited.
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Output expressions editor

Reference objects
Aloe A

Expressions Help

Flame and Alos .
Here you can create your own expressions:

& [dd a new expression to the Expressions list.

# Edit your expression by selecting the inspection(s) that
should be included.

# Press OK,

Expressions can the be connected to autput signals in the "Output
settings” tab .

Add ][ Remave
Edit expression
Mame:  |Flams and Alos
True if: Flame .v.= 'AND. v.= | Bloe text '-v._

An expression is either the result of a single detailed inspection or a logical combination of
two detailed inspections for a learned object. The inspections can be combined in two
ways; logical AND, and logical OR. For each of the inspections, it is possible to specify if it
shall pass or fail.

To create a new expression using the Output Expressions Editor:
1. Choose the learned object from the list.
2. Click on the Add button.
3. Enter a name for the new expression.
4

Choose the detailed inspection(s) to use for the expression, and specify if each in-
spection shall pass or fail by clicking the appropriate button.

5. Choose the logical operation to perform on the result(s).
6. Save the new expression by clicking Apply.
The field for logical operation has three possible states and the expression will be true if:

[empty]  Only the first condition is fulfilled.
AND Both conditions are fulfilled.
OR At least one of the conditions is fulfilled.

The selected expression can be removed by clicking the button Remove.

Notes:

e [f the removed expression is in use, the corresponding output will be set to Not
used.

e |[f a detailed inspection that is used by an expression is removed, the correspond-
ing expression will be modified. If the expression only contains the inspection that
was removed, the expression will be removed, too.
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25.3 Common settings for the outputs

The following settings are common for the internal outputs on all Inspector variants. If the
I/0 extension box is used together with the Inspector 120/140, it will not be possible to
change the settings Delay time and Active time for the outputs on the I/0 extension box. For
the 1/0 extension box, the delay time will always be set to Minimum, and the active time will
always be set to Hold until result changes.

Settings for Selected Output in List
For each output signal, it is possible to individually specify:

o Delaytime. Delay time is the time from start of exposure (when the image is captured)
until a signal is sent.

e Active time. Active time is the length of the controlling pulse of the output signal.
Output Delay
Delay time can be set to Minimum or Fixed.

Minimum The delay will be as short as possible - minimum delay time - which is
the same as the time it takes the Inspector to make the inspection.

The time this takes depends on many settings in the current reference ob-
ject, and is displayed below the image in the Live image and Reference image

tabs.
Fixed Set the delay as a time (in milliseconds) or a number of encoder pulses.
Output Active Time

Active time can be set to Hold until result changes or Fixed.

Hold until result changes
The output will be active as long as the inspection result is the one that is
put on that particular output.

Once the inspection result changes, the output will change. Note that the
deactivation of the output will be after the output delay time.

Fixed Set the active time as a time (in milliseconds) or a number of encoder
pulses, and choose the right type of delay from the popup menu to the
right of the field.

25.3.1 Invert Output Signals

Normally during the delay time the signal is low (O V) on the output and during the active
time the signal is high (+24 V) on the output. When Invert output signals is checked the
signals are inverted, that is high signal (+24 V) during delay time and low signal (O V)
during active time.

Note

The selected Invert output signals setting is the same for all output signals. This setting will
also apply to the outputs of the I/0 extension box if this is used with the Inspector 120/140.
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26 Results

26.1 Results tab - Inspector 110

Results Tab
The inspection result is displayed in the Results tab. The result is displayed for the selected
reference object.

»

Results

[ Allpassed [ | Detailfailed [ | Mat located

aloe

@ ﬁobjectlocator
'---= Rotation ¢ )

@ |[&]Flame
[+] Enloe text P :

@ |&| Text

Overall Result
Three different results corresponding to the outputs:

e Not located - Outl
e Detail failed - Out2
e All passed - Out3
Object Name

The name of the reference object is displayed above the results. Same name as in the
Reference objects list.

Detailed Result

The vertical line in the Locate object bar corresponds to the Match setting in the Object locator
tab. When the match score in the live image is higher than the threshold value, the bar is
green (located) otherwise red (not located).

The vertical line(s) in the different inspection bars corresponds to settings Match, No. of edge
pixels or No. of pixels in range in the Detailed inspections tab. When the bar is green the inspec-
tion is OK, otherwise red (inspection failed).

For more information see section “19.1 Results” on page 49.

26.2 Results tab - Inspector 120/140
The inspection result is displayed in the Results tab. The result is displayed for the selected
reference object.

»

Results

Aloe
“ All passed I:l Detail Failed I:I Mot located

Qutputs

BB
O O O O Active output

1 2 3 4 5 6 7 8 (O Inactive output
O O O O O O O O Unavailable output

Ext 1: Flame and Aloe
U £ 4

9 Selh

Detailed results

[+} mobjectlocator
Rotation ¢ ]

] W Flame

@ |§ Aloetext
o [GF]Text j— ]
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Object Name
The name of the reference object is displayed above the results. Same name as in the
Reference objects list.

Overall Result
Three different results depending on if the object is located or not and the result of the
detailed inspections:

- All passed
_ Detail failed
D Not located

Outputs

The status of all available outputs is displayed in the Outputs field. The top row contains the
three outputs of the Inspector 120/140, and the two bottom rows contain the outputs on
the I/0 extension box. If the mouse pointer is held above an output, the corresponding
expression used for the output is displayed as a tooltip.

The color of the output indicates the current status:

Color Status
Yellow Active

White Inactive

Gray Not available

Detailed Results

The vertical line in the Locate object bar corresponds to the Match setting in the Object locator
tab. When the match score in the live image is higher than the threshold value, the bar is
green (located) otherwise red (not located).

The vertical line(s) in the different inspection bars corresponds to settings Match, No. of edge
pixels or No. of pixels in range in the Detailed inspections tab. When the bar is green the inspec-
tion is OK, otherwise red (inspection failed).

For more information see section “19.1 Results” on page 49.

Statistics Tab

In the Statistics tab, inspection statistics are displayed. To view updated statistics click on
the Fetch statistics button. For more information about statistics, see section “19.2
Statistics” on page 51.
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28 Input Settings

Note

The input settings are global and the current input settings apply to all reference objects.
Input settings are not stored with the reference object.

28.1 Input settings - Inspector 110

To change input settings, select Input settings from the Inspectorl10 menu.

= Input Settings

[] Use external image trigger {In3)
[ Use encoder (In4)

[ Use external object selection

alue Reference objects Inl Inz In3 Ind
(o] 4 Cancel

Use external teaching (In2)
The Use external teach (In2) setting is used to allow a teach of the Inspector without the need
of a connected PC.

Select exposure settings with the radio buttons:
o Use current exposure settings
¢ Auto-adjust exposure settings (default)

Connect a push button or similar to In2 on the Inspector (pin 5 on the M12 connector
marked Power, cable color is pink on DOL-1212 cables).

For more information see section “13 Teach Without PC” on page 37.

Use external image trigger (In3)

The Use external image trigger (In3) setting is used to control the image capturing. Use a
photoelectric switch (or similar) to control when the Inspector should capture images to
inspect. Set image trigger options in the Image settings tab.

Connect a photoelectric switch (or similar) to In3 on the Inspector (pin 3 on the M12
connector marked Power, cable color is white on DOL-1212 cables).

For more information see section “14.1 Connect an Image Trigger” on page 39.
Use encoder (In4)

The Use encoder (In4) setting is used to activate an encoder. Set encoder options in the
Output settings tab.

Connect an encoder to In4 on the Inspector (pin 10 on the M12 connector marked Power,
cable color is violet on DOL-1212 cables).

For more information see section “14.2 Connect an Encoder” on page 40.
Use external object selection
It is possible to select up to 16 different reference objects using the input signals on the

Inspector. The number of selectable reference objects are depending on if the input
signals are used for other purposes.

Connect a selector, PLC, or other device to pins 3 (In3), 5 (In2), 8 (In1), and/or 10 (In 4).
For more information see section “14.4 Select Reference Objects with Inputs” on page 41.
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28.2 1/0 settings - Inspector 120

The Inspector 120 can be used with its own inputs and outputs, with the /0 extension box,
or with a combination of both. The |I/0 extension box supplies f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>