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Users of this document (application note) must verify that all functions described here also work correctly in the
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Components/Software used

1 Components/Software used
Type/Name Version Software/Firmware | Date of manufacture
SBSI 2930236
Vision Sensor Configuration-software 1.23.2.2
Codesys V3.5SP 12
Manual SBSx EN 8097682

Table1.1: 1  Components/Software used




Description of the Application note

2 Description of the Application note

This short introduction explain how to configure a Festo vision sensor to communicate result data to a Codesys
controller.

The example show to transfer the results of a barcode. The results are the x-,y-coordinates, angle and the string
of the barcode.
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Description of the Function block in the SBSI-library

3 Description of the Function block in the SBSI-library

The fb support to establish TCP/IP connection, change active job no., send a trigger signal and receive result string
from SBS-vision sensors. Independent from the different available model. Based on firmware 1.23..

FB_SBSI_CTRL_0 A
FB_SBSI_CTRL o

Set TRUE to Enable the function block. Connection to camera will be established BooL ~ —<Enable xEnabled—  BOOL  True = camera connected
IP of the Camera BooL ~ —{sIPAddr xCameraReady - BOOL  True = camera waiting for command
Triggers the Camera to take a picture, Software Trigger BOOL —{xTrigger xPartChecked- ool Trigger executed successfully and aResults contain new data
TRUE: External Trigger from Camera can be used; FALSE: Software Trigger only BOOL —xTriggerExt iActProgram - |NT active Job number

Job number(1-255) UINT —juiJobNumber xEmor- BOOL  True =Erroris present
uiEmorlD-  YINT  See SBSI Error listin library documentation Codesys project
udiTimeTotal UDINT  Camera execution time and communication time last trigger
aResulis-  STRING aResults: Every trigger to the Sensor create new results at
the FB output array, due to configured payload!
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Prepare Codesys

4 Prepare Codesys

First you have to install the library to the repository of your Codesys. The Library is delivered with the
Application note in Support Portal or in SPIMS database or by TSHQ.

. Ii Device

") Uibrary Manager "Rﬁj PLC_PRG
5 Add library ¥ Delete library | “5 Properties 73 Details 5] Placeholder:

s< mLibrary repository >

Name

c ki

e
Namespac

e Effective version

# o8 35|icense = 35
% - +{8 BreakpointLog
= +i8 Festo_SBSI_Lil
+ 38 CAA NetBd
+#) Standard =

* - +@8 IoStandard =1
+8 Standard = St

=) Festo_s557 L]

Location:

m Library Repository

System

(C:\ProgramData \CODESYS \Managed Libraries)

Installed ibraries:

~ Edit Locations...

Company: Festo AG & Co. KG hdl 5
+ 5 e Uninstzl
=-F +-+J Festo_Messa 3 FestoAG G ~
{2 Example PR - geSystem : o - Export...
,@ 5851 Pl ®.+0 Festo_Motion 3 FesfodG&Co KG
= ) Function Ble o0 Festo_Motion_PHPP 3 Festodcaco. ke L e
. 2 E3 sag *+ -+ Festo_Positioning Basic_3 KG rE
= E LiroryVers %0 Festo_Profinet 3  Festo AGA gﬂlentﬂd
= o - - om
[E] Library g = r=Frofen 5 L
#-+ Festo_SBSLlib FesfoAG
GagialCamp, o |
-+ Festo_System 3 c Find...
*# .+ Festo_Trafo_3 o, L
+. 20 Factn Visinn 1 Facka 408 0A v Details...
G by cati
R Dependendes...
Library Profiles... Close
uiErrorID SBSI_Errors
udiTimeTotal UDINT
AResnlts ARRAY [0 1001 NF

Then add the library to your project.
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w» EEi\\yEKFIam project™ - CODESYS the IEC

1137-3 programming system provided by Festo

Prepare Codesys

File Edit View Project LUbraries Build Online Debug Tecls Window  Heslp
B & o o 4 B iR x| M AR QG , pX((z7 === > MW7 |V P
Devices v 3 x Li Manager x |
- 4] sEsrEviain %5 Add library o< Delete library | ' Properties 72 Details | /5] Placehclders | ffff Library repository
= Deviee (CODESYS Control Win V3) .
3 < vice 5 Cotral Win V3) MNamespace Effective
=Bl FLC Logic
- S F-+@ 35Licensa = 3Slicense, 3.5.12.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.12.0
A} Application .
. o . . [ are Solii | -
;. m e e BreakpointLopging = Ereakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH. BPLog 3.5.50
. =054 (System) 3
[ pic_pac prg) ToStandard = IoStandard, 3.5.10.0 (System) ToStandard 3.5.10.0
L@ =5 ) i
- @ Task Configuration +2) Standard = Stancard, 3.5.12.0 {System) Standard 3.5.12.0
=8 MainTask
- PLC_PRG Add Library *
String fora fulltext search.. (5]
Library Company s
= 2= application
4 Common
+ Composer
= Festo AG Co. KG
ECC
k ECC-X-M1-MV/-51
= ommon
= Festo_Behaviouriodel _3 Festo AG & Co, KG
- =8 Festo_CameraControl_3 Festo AG & Co. KG
=8 Festo_CheckCamZantrol Festo AG & Co. KG
-+ Festo CMAX 3 Festo AG & Co. KG
- Festo_CVE_3 Festo AG & Co, KG
=38 Festo_EasyIP_3 Festo AG & Co. KG
-+ Festo_FHPPMAX_3 Festo AG & Co. KG
- 18 Festo_General_3 Festo AG & Co. KG
~E@ Festo_Motion_3 Festo AG & Co. KG
- = Festo_Motion_FHPP_3 Festo AG & Co, KG
-+l18 Festo_Profinst_3 Festo AG & Co. KG
- =28 |Festo_SBSI_Lib Festo AG & Co. KG | Ii
+@@ Festo_System_3 Festo AG & Co. KG
a8 Fectn_Trafa_3 Fastn AG & Co. KG 1 -
SR _Trat = ° ation Object
- +{18 Festo_Vigion_3 Festo AG & Co. KG
-+{18 TelnetCheckBoxControl_C5_PMoSupport Unbekannt w Ii
i x ¥

Then you can use the FB as a usual FB in Codesys. In CFC you can insert a box and use the input assistant with

auto declaration and instance no.

~ Jm]  SBSLPRG from Festo_SBSI_Lib] PLC_PRG x| ~ || ToolBox
o
D k Pointer
b Control Point
= Input
= Output
— —— ] T B0X
W= Jump
= Label
Input Assistant
- Textsearch Categories
Functionblocks a  Name
Module Calls =-{} Eesto sBS
Keywords " =) Function Blods
Conversion Operators FUNCTION_BLOCK ~ Festo_SBSI_L®, 3.5....
# +-{} standard Library St 2o

m

3
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Prepare Codesys

So the fb is applied:

FB_SBS|I_CTRL_1 e
FB_SBSI_CTRL —
—xEnable xEnabled —
—s|PAddr xCameraReady —
—xTrigger xPartChecked —
—xTriggerExt i1ActProgram —
—uiJobNumber xError—
uiErrorlD—
udiTimeTotal -
aResults|—-
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Prepare the vision sensor for communication

5 Prepare the vision sensor for communication

Start the vision sensor device manager.
Then the connected sensor will be shown in the list:

Vision Sensor Device Manager

- [m) X
Fie Settings Help

=B 2 FESTO
T

lactive sensors

Sensor name Hardware Type Variant  Firmware Mode Manufacturer | Macaddress  Subnetmask  Gatey Sensor's network settings =

Advanced

Uriversal 00-0E-F0-01-0F 88 _255.255.0.0
You ean change the network settings of the selected sensor with the Set button.
The IP address, subnet mask, standlard gateway, DHCP and sensor name can be
sethere. The PC's 1P add s ryed below in the
Vision Sensor Device Manag: wcture must be correct
in order to be able to connect the sensor to the PC. The sensor's 1P address tc
can therefore be modified accordingly here if necessary. Please contact your site
administrator for the definition of netwerk parameters. Further information on
this subject can be found in the chapter Network settings, Short reference and
Network connection. If “DHCP = d, a unique name must be
given for the sensor as the |P address is sned each time the sensor
starts up and can thus change. You require administrator authorization for these
functions (see user administration).

x
] D) e (208 003
sensors for simulation made o (e
Type Hardwars Variant version Gatewsy (192,358 0001
1 Color R3C ~ | Advanced vl12322 -7 e
Obiject R2B ~ | Advanced | 123.2.2 ~ tene  [vekn
Code Reader RE v | Advanced rli2322 = = S
Universal R2B ¥ | Advanced v 12322 h

Fig.: Vision Sensor Device Manager, IP- Setup
Add active sensor Favorites

See chapter: Network settings, Short reference and Network connection
[ﬁgﬁl - I Home ] [ Previous ] I Next l [ Print
= ] = ( = =S

1P address (PC): 159.254.83.27 Subnetmask: 0.0.0.0

(I

This PC has mare than one Ethernet Adapter

To change the IP-address press the Set button. If not necessary continue with the Config button.
After that, the Vision Sensor Configuration Studio will be started.

% Vision Sensor Configuration Studio - Universal - m} X
View Options Help
@@ el FESTO
Setwp ] | Hep | Resut | staustics |
C = T3 N
R E— Tab Image acquisition Tl
Alignment
| Mext topics: Tab Pre-processing
Detector o o -
I The basic parameters for image acquisition are determined in the tab Image
Output acquisition
Result [ t image sharpness with the focus setting screw on the back of the 585
S A T— sion sensor,
&J Festo1 2345678 Parameter Functions and setting possibilities
Available we.ulutwnr
Trigger /Image update
Single J Resolution ppe
@ XGA (1280x1024), VGA (I:__C'L&'.J .
- ns or for compatibility
selecte =
Connection mode [1 | — [+) v E:f .f.ﬁtﬁt._. =
® ik ' - |[Fitdetector 3 ||+ ]| [ > [ b e
e ® iz l Home Prev Next | | Print
Configure job
Hame Description  Author Created  Changed Image acquistion | Pre-processing gibration | Cydle time |
1/Jab1 b Authar 2L1L20L. 221L20L. || pesgluion s Quadrants
WNVGA (736x480), 2 ¥ |8,388ms E|C Qoo 9
Auto shutter | (] ] [+
Dynamic Gain Internal ilumination
:| Qr— 0 [3] [on o
External ilumination
off >
hew Load | Save Delete Delete al
Mode: Config | Name: Festo | | Actvejob: 1,Jabl | cyce tme: (i) Flash: 0.3k8/%0.548 | xovoro (oot @B D O O @ O

Follow the steps one after the other.
In the Job you adjust the brightness by the shutter speed. Set up the image that you get a good contrast of the
code. Set the trigger mode to Trigger. This will be necessary for the data transfer.
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Prepare the vision sensor for communication

With the Trigger button you can initiate a new image.

Next step Detector. (Alignment is not used for this example)

;{' Vision figuratior Studic niversa
F :b Vies Options  Help
Pogd-me(l| @@ o 2
Setup P Help Resul
| Job
[ | Setup De
Alignment —
L By Mew detector s > Next topic:
( Detector ] )
Available detector types Each job
l Qutput define her
Detector tion under the
Result et Drawings i
l 1 Il Barcode Barcodes detection (1D codes) deactivate
| Start sensor - E drawings™.
2 X Datacode Datacode detection (2D codes) 1 the screen
E Leing proc
3 A OCR Read printed characters
For inform:
Trigger fimage update 4 |=fe  Pattern matching Locate object by grayscale pattern chapter: S
[ Single 5 O Contour Locate and count objects by object contc e sateezar
Trigger = -
6 . Contrast Verify contrast in specified region o Dt
1 Ftta
O
Connection mode 7 % Brightness Werify brightness in specified region 3 comr
' | - | | Fit detector
® Oniine ©J Offiine ——— s (@ cGray verify gray level in specified region Home
I 9 | Caliper Distance between edges l‘
10 | €. BLOB Count and evaluate objects
Detector name Detector type | Alignment (o] [ D)
[ oK Cancel l
T
.
[ || copy Reset Delete Delete 2l
S—
Mode: Config ‘ Mame: Festo | | Active job: 1, Job1 Cycle time: (n/fa) Flash: 0.3kB /40,
Select the correct kind and type of code.
Bu Vision Sensor Ccnliﬁnaticn Studic - Universal
File  View Options  Help
Setup : Help Resull
{ b I i i
Detector
[ Alignment ] .
' Next topics
[ De ] 11 :
: ! : Detector D
Qutput . » = 1
Festo123456789 Tab Refere
[ Result ]
E| Tab Code
\ Start sensor | Fl
E T | A
e
i
1 - 1§ e et v
Trigger fImage update e
| Single | _ — we
Trigger
Continuous .
Fig.: Deteci
Connection mode et i
® Onine ) Offine [:] Fit detector - [L I« > > gl [ |7
) Home
Configure detectors and regions
Detector name Detector type Alignment Code | Ref sting | Quality | Lines | Structure |
1 |Detectorl @ Barcode ¥ . Decoded string length
Code128 [ EAN128 [512 Iz
Min. max. characters
1 = = ]
10 'Z], 20 F,
Max. number of codes
1 s ‘ r Mo-read string
Polarity
< [Fan
lDarkm light - ‘
Mew ] [ Copy ] | Reset | [ Delete ] [ Delete all ]
Mode: Config = MName: Festo Active job: 1, Job1 | Cyde time: (nfa) Flash: 0.5kB f40.t

Page 12 of 17
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If the code is readable, it will be bounded with a green box.
Next step: Output » tab Interfaces

Prepare the vision sensor for communication

: Configure output
=
I/O mapping 1 Digital output Interfaces Timing I Telegram 1
Name Setting 1 Setting 2 Setting 3 Logical outputs Enable
1 |Internal 1/0 (PNP v v
2 | serial [R5422 < | 19200 Bd S I8Nt s ]Jo =
4 |Ethernet [ avy2006 < [ (out)2005 =) o = *—
5 | EtherMet/IP |o =
6 |Profinet
Enable the Ethernet interface.
Change to tab Telegram
L}J’Omuping | Digital output | Interfaces \ Timing - Image fransmission | Archiving |
ASCIL 4| Start Payload
Trail
rEe Active Detector Value Min. length  |No. if resulg I;] : i
O 1 Detectorl  |Barcode-1: Position X 0 )
End of Telegram | Anst = 2 v Detectorl | Barcode-1: Position Y 0
— 3 Detectorl Barcode-1: Angl 0 Up
Save to fie | Selected fields Data length Status = e e I
i X 4 v Detectorl Barcode-1; String 0 Down
Reset Detector result Digital outputs Logical outputs
Execution time Active job na. Checksum 14 D
Mode: Config | Name: Festo Active job: 2, Job1_2 Cyde tme: (nfa) Flash: 1.1k8/40.5MB | X:0Y:01:0 | DOUT 12 @ @ @ @ @

The FB is made for max. 100 result string. In this demo we transfer 4 values. Position coordinate of the Bar code
X, ¥, angle and the detected string. Important is to insert the semicolon as a separator sign. By clicking the + it is

possible to add more entry in the payload list.
Finish the project.

To store and activate the setting in the sensor you have to press "START sensor"

% Vision Sensor Configuration Studio - Universal

File View Options Help

fogd-malll e o 2

Setup
\ Job
| Alignment
1
\ Detector 1]
( Output J
| Result

_ Startsensor
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Prepare the vision sensor for communication

After a trigger by button in software, the following result will be calculated:

& Visien Semaer Configuration Studio - Universal

Fl= e Optons  Hep

Irgd-cele®P 2

Setup
3 b
1
alignment i
Detector
Output
Result

Stop s=rsar

|

Trigger/Image update

P Srde
Continuous

FESTO

rep | Result | statstcs |

]
Connection mode ‘

[r]

® criine ) Offin e R AL LB
Results/ statistics
Resuits Staustes
Datector Score  Time Detector typs  DESEesc el Count 5 Resct
1Dsteciort.  ® 1000 12ns Barcods Q9 Q0 QU1 QI2 QI3 Q14 QIS QI6 Q17 QIE Q19 Q20 Q21 Q22 Q23 Q24| PositionX PasitionV Angle
= .
L1 ns ne nf nfa ma s ns e n nfa o ol i s njs nja |30 wms ob Paze s 00.c8%
Fail o 0.00%
Mirimum
executan tre ams
Mamun
executan tine %4ma
. . AVErage
il I G K] ¥l everuen ome sems
Mode: Rin | Nawe: Festo | | Actvejob: 1,Joal

Cyde tme: 5me Facn: 05k/ 050 [rovora (oo @ @ @ O ® ©

Now the sensor is prepared for the next step and connection to the Codesys controller.
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6 Test of communication

Test of communication

In the example project the Codesys Control Win V3 is used. But any other Festo Codesys controller should work

similar.

Login to the controller and download the project to the controller. Start the PLC.
Force (ctrl+F7) the ip address of the sensor and then force "True" to the xEnable input. After that the connection

will be established, and if all is 0.k, the FB set the output xEnabled and xCameraReady.

If not then the Error output occur. Error Id could be checked in the library documentation in Codesys.

W 5B Eaplain project® - CODESVS the [EC E1121-2 programming system previded by Fasto
File  Edit  View-j-Project CFC Buld Online Debuy  Took Window Help

Sl = AR %N -0 8%, s % AL AL
fr | < | B 8
Devices > B K|| /5] LbrayVemscn fum Festa_SES|_Lib] Loy Vareger [§)]  SBSLPRS From Festo_SES| Lb]
S SEsTEan hi|  Device Application.PLC_PRG
) Device Merkunden] [CODESYS Control Win V)| Eepression
= &llpicionc ""F‘E S3SI_CTRL 1
= S3TCTRL 1
- £ Appiication [run] o
] Library Marager : :;EL
& ric_rhs FRe s ’T <
= @ Task Configuranon fnecet
@ P, % xTriggerbt
=% VainTack
& e prs % uilobNumber
"§ «Enaoled

F§ xlameeReady

"§ «PartChecked

"§ \AdProgram

" «Enor

F$ uiErorD

"$ udiTmaTotal
# "9 aresulis

# ISTEP

Now the FB is ready for trigger input.

Force True to xTrigger.

8 PICPRG x| [{ Devce

Tope Valug
FB_S3SI_CTRL
BOOL

cTamC

BOOL

BCOL

T

BOOL

BOCL

BCOL

INT

BOOL
CEEI_ERAORS 0
UDINT 0
ARRAY [0, 300] GF ..,

T 30

Prepared valus

Feedback when
connectionis
ok

FB_SBSI_CTRL 1
FB_SBSI_ CTRL
-:l:nan! ¥Enablad
%qﬂm. sCamsraResd;
X Trigges KPanChecked
__:'um:ﬂ iActProgram
—wilobHumber KErrori=—___
ugrodDli———
adiTimeTotall———
eResulis-

After the image processing time the output xPartChecked will become true. Then the results are available in the

aResult array.

7[E]  LixayVerion from Festo_SB5|_Lb]
Dewice Application.PLL_PRG
Expression
¥ @ FO_SBSLCTRLD
= @ FB_SBSLCTRL_1
4 xEnable
4 clPAddr
% <Tricger
4 Triggertst
4 uiobNumber
" xEnabled
i sCameraReady
g xPartChackad
& wapogram
g xErrar
" viEmonmD
" udiTmeTatal
= @ amesuls
" aResults[0]
T aresults[1]
" 2Results[Z]
i 2resulrs[3]
i aResultsl4]

i) by Menoger  [a]

5851_PRG From Festo_SBSI_Lib]

"l PLC_PRG x| 3 Devee

Type Velue
F3_SESL_CTR

F3 5681 TR

B00L
STRDG 162.168.2.100
BOOL

2001

T 0

80OL

BOOL

A |
nr 0

B0OL
SES[_ERRORS NO_ERROR
worT 42

ARRAY [0.,10C] CF ..

STRIG 382000
STRING ‘233502
STRIG -a147'
STRING Festn 123956789

T

A

Comment

TRLUE = Eneble Function Block
1P addrece of the SBSI Vision Sensor
Rising Edge; Trigger 5551

Set SB5] active Job 1- 255

TRLE = Camera connected

TRUE = Camera waiting for Command

TRUE = Trigger ececuted .. cessfufy and aResults <.
Artive Cameara Program,

TRLE = Error is present

Se2 SBSL_ET1015

Camera Bxeaution tima + .. P communication time .
Anzy ofresulrs configurs . the Dutpet Tab of visic.

FB SBSI_CTRL 1

All result value x 1000 !!

382000 = 382,0
233502=2335
-8142=-8,1

The sensor transmit the results multiplied by 1000! So for further processing in Codesys the values have to be

divided by 1000!
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Test of communication

Compare the result in sensor software

L
Results
Detector Score  Time Detector type ~ D=coded results
1 |Detector1 o 100.0  14me Barcode J11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24 | Position X PositionY Angle ol
Q 11/fa nfa nfa nfa nfa nfa nfa nfa na nfa nfa nfa nfa nfa |3820 233.5 8.1 J
If result is not possible or calculated. The String is empty and the value is 0.
i’
fTod@-m28 ) Bwp ¢
S o ([ e sme |
: Ll
Al i
23456789
Trigger /Image update
Trigger "'3"\;%.

Connection mode

| - ||100% s

- o I« » L2 L gl
® Oniine Offiine
Results/ statistics
Results
Detector Score Time Detector type Decoded results
1 |Detector1 ° 0.0 48ms Barcode 3 Q10 Qi1 Q12 Qi3 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21

'@ LibraryVersion From Festo_SBS|_Lib]
Device Application.PLC_PRG L3

| -ﬂ Library Manager @

SBSI_PRG from Festo_SBS|_Lib] PLC_PRG X I-l Device

Expression
# & FB_SBSI_CTRL_O
=  FB_SBSICTRL_1

4% xEnable

49 sIPAddr

“y xTrigger

4 xTriggertt

% uidobNumber

"$ xEnabled

"$ xCameraReady
xPartChecked
iActProgram
xError
uiErrorID
udiTimeTotal
aResults
"# aResults[0]
Kf' aResults[1]
" aResults[2]
"# aResults[3]
"»
Fa

"
"
"
"
"9
"

aResults[4]

P O

Q22 Q23 Q24 Position X PositionY Angle Com

Type Value
FB_SBSI_CTRL

FB_SBSI_CTRL

800L
STRING '192.168.2.100"
BOOL TR
BOOL

INT

BOOL

BOOL

BOOL

INT

BOOL
SBSI_ERRORS
UDINT 60
ARRAY [0..100] OF ...

Prepa

m

—

STRING 'EI'
STRING L
STRING 0

STRING

STRING
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To get also a string for a "no read", it is possible to give an own text.
Therefor adjust in the detector setting a text for a no read result. Do not forget to start the sensor

when you leave the config software!

Detector name

1 |Detector1

@ Barcode

Detector type Alignment
v

New ‘ Copy

Reset

Delete

| | Delete all

Test of communication

Code ‘ Ref. string | Quality \ Lines ] Structure |

Bar code type

Decoded string length

-

| coce128 fEAN128 3

[522 -]

Min. number of codes
1 :

Max. number of codes

R s
Polarity
| Dark on light = ‘

Min. max. characters

k BE B

v MNo-read string

FAIL

To test again in Codesys, you have to disable the fb and enable again.

Remark: The Config software of the sensor interrupt existing TCP/IP connection to codesys controller.
In the result array the given text is shown:

ARRAY [0..100] OF ...

STRING 0
STRING 0’
STRING ‘0’
STRING ‘FAIL
STRING !
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