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Copyright Notice

This documentation is the intellectual property of Festo AG & Co. KG, which also has the exclusive copyright. Any
modification of the content, duplication or reprinting of this documentation as well as distribution to third par-
ties can only be made with the express consent of Festo AG & Co. KG.

Festo AG & Co KG reserves the right to make modifications to this document in whole or in part. All brand and
product names are trademarks or registered trademarks of their respective owners.

Legal Notice

Hardware, software, operating systems and drivers may only be used for the applications described and only in
conjunction with components recommended by Festo AG & Co. KG.

Festo AG & Co. KG does not accept any liability for damages arising from the use of any incorrect or incomplete
information contained in this documentation or any information missing therefrom.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.

The data and information specified in this document should not be used for the implementation of safety func-
tions relating to the protection of personnel and machinery.

Mo liability is accepted for claims for damages arising from a failure or functional defect. In other respects, the
regulations with regard to liability from the terms and conditions of delivery, payment and use of software of
Festo AG & Co. KG, which can be found at www.festo.com and can be supplied on request, shall apply.

All data contained in this document do not represent guaranteed specifications, particularly with regard to func-
tionality, condition or quality, in the legal sense.

The information in this document serves only as basic information for the implementation of a specific, hypo-
thetical application and is in no way intended as a substitute for the operating instructions of the respective
manufacturers and the design and testing of the respective application by the user.

The operating instructions for Festo products can be found at www festo_com.

Users of this document (application note) must verify that all functions described here also work correctly in the
application. By reading this document and adhering to the specifications contained therein, users are also solely
responsible for their own application.

© (Festo AG & CO. KG, D-73726 Esslingen, 2019)
Internet:  http://www.festo.com
E-Mail: service_international@festo.com
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1 Hardware/Software

Typ/Name Version Software/Firmware | Herstellungsdatum
SBSI 2930236

Vision Sensor Configuration-software 1.23.2.2

Codesys V3.5 SP12

Table 1.1: Hardware/Software

1.1 Available manuals

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.



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.

Set TRUE to Enable the function block. Connection to camera will be established BOOL
IP of the Camera BOOL

Triggers the Camera to take a picture, Software Trigger BOOL

TRUE: External Trigger from Camera can be used; FALSE: Software Trigger only BOOL
Job number(1-255) UINT

FB_SBSI_CTRL_0 m

FB_SBSI_CTRL —

«Enable
s|PAddr
xTrigger
«TriggerExt
uiJobNumber

xEnabled
xCameraReady
xPartChecked
iActProgram
xError]

uiErrorlD
udiTimeTotal

aResults

BOOL
BOOL
BOOL
INT
BOOL
UINT
UDINT
STRING

True = camera connected

True = camera waiting for command

Trigger executed successfully and aResults contain new data
active Job number

True = Error is present

See SBSI Error list in library documentation Codesys project
Camera execution time and communication time last trigger
aResults: Every trigger to the Sensor create new results at
the FB output array, due to configured payload!



4 Prepare Codesys

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

<[ Device m Library Manager X Si PLC_PRG

%5 Add library ¥ Delete library | 7% Properties 73 Details E‘Pla(EthdErS{ mLibrary repositery )

e — -
Name MNamespace Effective version
F.- 6 IGljcense = 39 A anam . i s ae scecwec ac
+ BreakpointLogd m Library Repository X
= Festo_SBSI_LiK
+- CAAMNetS5  Location: |System w Edit Locations. ..
Standard = {C:\ProgramData\CODES Y5 \WManaged Libraries)
#-+i8 JoStandard =1
Standard = Stz
Installed libraries:
-@ Festo SESLLBL company: |Festo AG &Co. KG ~ e
+ 12 Enum i e
122 Example PR * * Festo_Messagedystem 3 Fesfo 4G A Co. K6 A —
H +--+@ Festo_Motion 3 FesfodG & Co. kG
3 Function B vooDFesto_Mation PR3 FestodGaco.ks
FB seq +.-+0) Festo_Positioning Basic 3 Fesfo AGACo.K
=12 Libraryvers| + + Festo_Profinet 3 FesfoAGEC0.KE ]E”he”tecl
. + .+ Eagbomk . 5 rom
Library’ | e e
[+ D Festo_sBSLLb  Festos b
P - L
*'D Festo_System 3 Fesfo 4G &(Co. K& Find. .. E
«I Festo_Trafo 3 Festo AG&C0.KG L
#.. o) Factn \isinn 3__Factn 4850 K hd Details... L
Gi by cat:
L] Group by category Dependendies. .. I
Library Profiles... Close I
uiErrorID SBSI_Errors

udiTimeTotal UDINT

‘ aRaculte ARRAY [N 1007 NE
Then add the library to your project.
® selisplain project” - CODESVS the IEC 61131-3 programming system provided by Festo
File Edit View Project Libraries Build Online Debug Toels Window  Help
B & oo f By B X 0 % 0805 [ [l [ 60 O3 GF » m RI(2a22°2 § | »

Devices -~ 3 x Manager X
=3 sEsrEian Add library J Delete library | “F Properties =) Detsils | 5] Placeholders | ffff Library repository
=il Device (CODESYS Control Win v3) Nomespace | Effective
=B PLC Logic
=) Application 3 35License = 35License, 3.5.12.0 (35 - Smart Software Solutions GmbH) _35LICENSE  3.5.12.0
Y #-+@ Breakpointlogaing = Breakpoint Logaing Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) ~ BPLog 3.5.5.0
oLC_PRG (PRT) ToStandard = loStandard, 3.5.10.0 (System) IoStandard 3.5.10.0
(58 Tack Configuration Standard = Standard, 3.5, 12,0 (System) Standard 3.5.12.0
=g MainTask
8 pLc_PrG Add Library X
String for a fulltext search...
Company A
Application
ommon
omposer
esto AG _Co. KG
CECC
CECC-X-M1-MV/-51
Common
Festo_Behaviourviodel_3 Festo AG & Co. KG
- +@ Festo_CameraControl_2 Festo AG & Co. KG
Festo_CheckCamControl Festo AG & Co. KG
Festo_CMAX_3 Festo AG & Co. KG
-~ Festo_CYE_3 Festo AG & Co. KG
- @ Festo_EasylP_3 Festo AG & Co. KG
Festo_FHPPMAX 3 Festo AG & Co. KG
-3 Festo_General _3 Festo AG & Co. KG
- Festo_Motion_3 Festo AG & Co. KG
Festo_Motion_FHFP_3 Festo AG & Co. K&
Festo_Profinet_3 Festo AG & Co. KG
- »@|Festo_sBSI_Lib Festo AG & Co. KG |
Festo_System_3 Festo AG & Co. KG
@ Festo_Trafo_3 Festo AG & Co. KG | T
ation Object
- +@ Festo_Vision_3 Festo AG & Co. KG
TelnetCheckBaxContral_CS_NoSuppart Unbekannt ©
Advanced... Cancel 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.

SBS|_PRG from Festo_SB3I_Lb]  '[g PLC_PRG x| + || ToolBox
= CFC
0 K Pointer
. Control Point
=- Input
= Qutput
s I} Box
= Jump
= | abel
Input Assistant
— Text search Categories
Funictionblocks & Mame Qrigin
Module Calls = {} Festo_sBa Festo SB5I L, 3.5....
Keywords =-|2) Function Blods
Conversion Operators FUNCTION BLOCK  Festo_SEST L, 3.5...
Siandard, 3.5,

v +-{} standard

m ]

So the fbis applied:

r FB_SBSI_CTRL_T =
FB_SBSI_CTRL —

—{xEnable xEnabled —

—=|PAddr xCameraReady -

—uTrigger xPartChecked —

—uTriggerExt iActProgram —

—uiJobMumber xError—

wiErrorlD -

udiTimeTotal —

aResults—




5 Prepare the vision sensor for communication

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

Vision Senso

Fie Settings

active sensors

192.

o[> 2

TP address

 Device Manager

Help

2.100

Festo

Sensor name

Hardware

Type
Universal

Variant  Firmwal

Advanced  1.23.2.1

- [m]

x

FESTO

re Mode Manufacturer  Macaddress  Subnetmask  Gatey
00-0E-F0-01-0F-BB _255.255.0.0

Sensor's network settings

Run
You can change the network settings of the selected sensor with the Set button
andlard gateway, DHCP and sensor name can be
set here. The subnet mask are displayed below in the
Vision Sensor Device Man bar. The addr
in order to be able to connect the sensor to the PC. sor's P address etc
can therefore be modified accordingly here if necessary. Please contact your site
administrator for the definitien of network parameters. Further information en
this subject can be found in the chapter Network settings, Short eference and
Network connection. If “DHCP = a s d, a unique name must be
given for the sensor as the IP addr newu d each time the sensor
starts up and can thus change. You require administrator authorization for these
functions (see user administration).

ructure must be correct

7 %
] L) | | s [
Bensors for simulation mode:
Type Hardware Variant Version
1le  color RIC ~ | advanced v|i2s22 v
Object RB ~ | Advanced vl12322 |~
3|@  CodeReader R2B | Advanced 112322 2 ol
Universzl RaE v | Advanced xJi2s22  |x
Fig.: Vision Sensor Device Manager, IP- Setup
Add active sensor Favorites
See chapter: Network settings, Short reference and Network connection L
Home Previous Next Print
= L Cem Y o = ) J I J
.~ — ——
IF acdress (PO): 169.254.83.27 Subnet mask: 0.0.0.0 This PC has more than one Ethemet 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.

File  View
Setup

Options  Help

Job

Alignment
Detector
Output

Juuud

Result

Trigger /Image update

o)

Connection mode

Continuous

*. Vision Sensor Configuration Studio - Universal

elle®o

- ]

*

FESTO

Help | Result | Statistics

[T+]

Tab Image acquisition
Mext topics: Tab Pre-processing

The basic parameters for image acquisition are determined in the tab Image

acquisition.
Set image sharpness with the focus setting screw on the back of the SBS
wvision sensor.

Festo123456788 Parameter Functions and setting

Available resolutions:

R3IB: WVGA (736x480), VEA (B40x480), QVEA
(320x240), QQVGA (160x120)

R3C: WVGA (T36x480), VGA (640x480), QVGA
- (320x240)

R2B: 5XGA (1280x1024), VGA (640x480), QVGA
(320x240Q)

R2C: SXGA (1280x1024), VGA (640x430)

For time-critical applications or for compatibility

Resolution

(]

[

I [+] reasons, a lowe e;nlutlnn can be selected

T

feemd ] El d ke cben

-

[4]

- : E] Fit detector 14 4 [l C]
- @ iz [ Home l [ Prev l [ MNext ] [ Print
Configure job
Hame Description Author Created Changed Image acquisition | Pre-processing alibration I Cyde time I
iz ity S 2LILE0L. 2211201 Resolution Shutter speed Quadrants
WVGA (736x480), 2 ¥ 2J
o Q
303
(* 1]
Dynamic Gain Internal illumination
(] ——] [1,00 }%] |0n 3]
Trigger mode External ilumination
New ] [ Load ] [ Save ] [ Delete l [ Delete all l
Mode: Config ‘ Mame: Festo ‘ ‘Acﬁvejnh: 1, Job1 Cyde time: {n/a) Flash: 0.3kB /40.5MB | %:0Y:01:0 | DouUT @ @ @ @ @ @

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.

With the Trigger button you can initiate a new image.




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

[

ion Sensor Configuration Studio - Universal

Help

frgd-melee o 2
Setup THep | esul

Setup De
Alignment —
[y Mew detector ? > Mext topic:
Available detector types Each job cc
e hen
Detector iptic under the
1 Il Barcode Barcodes detection (1D codes) ceactivate
T drawings”
2 tﬁ Datacode Datacode detection (2D codes) the screen
being proc
3 A OCR Read printed characters i
For informi
Trigger/Image update 4 + Pattern matching Locate object by grayscale pattern chapter: S
Hew detecior
5 | cContour Locate and count ohjects by object conte i
Ausdalie detects
[ . Contrast verify contrastin specified region L=}
(<D - v
Connection mode 7 -ﬁ' Brightness verify brightness in specified region 2 rem
= . - . E] Fit detectar —
(@) Online L Offline s |[®  Gray verify gray level in specified region Home
I 2 F Caliper Distance between edges I
10 c BLOB Count and evaluate objecis
Detector name Detector type Alignment [«] | [»]
[
Copy Reset Delete Delete all
Mode: Config | Mame: Festo | | Active job: 1, Job1l Cycle time:  {nfa) Flash: 0.3kB [ 40.

Select the correct code type:

o Vision Sensor Confﬁuration Studio - Universal

Zellvwo ?

File View Options Help

[ =y~

Setup

Help Resuli

Job

Alignment

1
I Detector

Mext topics

. " Il i
‘ l : Detector D
Tab Refere

Festo123456789
-
Tab Code

T s em

Trigger /Image update =
| b

Connection mode

@ Online O Offiine E] Fit detector H

C d and regk
Detector name Detector type Alignment Code | Ref.string | Quality | Lmes | Structure |
@
1|Detector1 Baicdc Y Bar code type Decoded string length
< [CndalZBfEANlZB :} [512 |:
W Min, max. characters
Max. number of codes
No-readtstring
Palarity
Dark on light -
Mew |[  copy |[ Reset |[ pelete |[ Deleteal |
Mode: Config | Mame: Festo | | Active job: 1, Job1 | Cyde time: (n/a) | Flash: 0.5kB [ 40.t

If the code is readable, it will be bounded with a green box.



Next step: Output > tab Interfaces

Configure output

I1/0 mapping ] Digital output | Interfaces | Timing I Telegram I

Mame Setting 1 Setting 2 Setting 3 Logical outputs Enable
1 |Internal IjO [PHP 21 4
2 [serial |Rs422 % | 19200 Bd B ET B =
4 |Ethernet {IN)2006 = (Out)2005 [+ 0 ] om—
5 | EtherNet/TP 0 =)
6 |Profinet

Enable the Ethernet interface.

Change to tab Telegram
|.Gf0mappmg ] Digital output I Interfaces ] Timing (Telegram-) Image transmission ] Archiving I
ASC 3| st [ | Payload
Trailer [ ] i X
Active | Detector Value Min. length  JMo. gf resul ! + ‘
1| ¥ Detectori Barcode-1: Position X 0 [:]
End of Telegram ]- ] [ANSI - ] 2 Detectorl  Barcode-1: Position ¥ 0
3| Detectorl  |Barcode-1: Angle 0 -UP
Save to file Selected fields Data length Status - <
4 Detector!  Barcode-1: String 0 -
Down
Detector result Digital outputs Logical outputs -
Execution time Active job na. Checksum (4] [ [+
Mode: Config ‘ Name: Festo| ‘Achvejob: 2,Job12 ‘ Cyde time: (nfa) |Flash: L.1kB/40.5MB | X0 Y:0L0 | pout 12 @ @ @ @ @

The FB is made for max. 100 result string. In this demo we transfer 4 values. Position coordinate of the Bar code
X, Y, 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"
Q‘T, Vision Sensor Configuration Studic - Universal

File View Options Help

frgd-melld@ o 2

Job

Alignment

1
111

Detector

|
|
|
]
Result |
s e

|
|
|
( Output
|
|

- _ A




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

% Vision Sensor Configuration Studio - Universal

File view Options Help

=] <
frdd-celledp ?
Setup (=] Help Result | Statistics

FESTO

L —

Alignment {110}

Detector
Cutput

Result

Trigger,/Image update
@ Single
N v Continuous =

Connection mode

§ s 5 RIS
oie  Oomee | LJ)[10% ' ][] O
Results/ statistics
Results Statistics
Detector Score | Time Detector type  D=ced=dresilts Count [:]
1etectors @ 1000 12ms Barcode Q9 Q10 Q11 Q2 013 Q14 QI5 Q16 QI7 QI8 QI9 Q20 Q21 Q22 Q23 Q24
11] [nf2 |nfe |nf2 |ofa |nfa |nje |nfa |oa |nfe |nfa |nfa o2 |2 |nfa |nfa o s [:] 100.00%
execution time me
e (o |
s o |
(K] | [ [ | [*) | | execution tine 36ms
Vode: Run | Name: Festo | | Actveiob: 1, Jabi | creetine: 3ems | A veksiasmE [xovoro oo @ D B O @ O

Now the sensor is prepared for the next step and connection to the Codesys controller.




6 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.

# SESI-Explain.project” - CODESYS the IEC §1131-2 programming system provided by Festo
File Edit View Project CFC  Buid Online Debug Tools Window Help

BEE & A L A A T T IS o M| (%D
=P d% A gy G
Devices > B X LibraryVersion firom Festo_3B5|_Lib] | Ubrew Manager | ) SBSI_PRG ffrom Festo_SBSI_Lib] 'l PLC_PRG x| [f] Devee
I @ SEST-Explain < Device.Application.PLC_PRG
5 %D:LVC‘T Werbunden] (CODES'S ContalVin V) [ £ oo Type Vslue Prepared value
= ogic
= ° - = ¢ FB_SBSLCTRL_1 FB_SBSI_CTRL
£} Application [run]
i Lo 4 sEnable aon
forary Menager
PLC. PRG (PRE) 4 sIPAddr STRING
H - 4 ¥Trigger BOCL
{8 Task Configuration .
% sk XTrigger B0CL
) pic prc 9 uiJobNumber INT
f "
% ¥Enabled 800L Feedback when
i xCameraReady BOOL connection is
" xPartChecked B00L ok
R iActProgram INT
" xError BOOL
" uiErorD SBSI_ERRORS NO_ERROR
P udiTimeTotal UDINT 0
+ " aResults ARRAY [0..100] OF ...
@ iSTEP INT 30

FB SESICTRLI

wiTimeToil -

aResulis—

Now the FB is ready for trigger input.
Force True to xTrigger.

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

LibraryVersion firom Festo_SBS|_Lib] @) LbrayManager [  SBSI_PRG from Festo_SBSI_Lib] “lg) PLC_PRG x[[f] Devee |
Device-Application.PLC_PRG

Expression Type Value Prepared value A Comment

% i FB_SBSLCTRL_D FB_SBSI_CTRL

= & FB_SBSLCTRL1 FB_SBSI_CTRL
“p xEnable BOOL TRUE TRUE = Enable Function Block
*p sIPAddr STRING 192.168.2.100' 1P address of the SBSIVision Sensor
“p xTrigger BOOL Rising Edge: Trigger SBSI
* xTriggerbxt BOOL
*p uilobNumber Nt 0 Set SBS1 active Job 1- 255
" xEnabled BOOL TRUE TRUE = Camera connected
" xCameraReady BOOL TRUE = Camera waiting for Command
" PartChecked BOOL & TRUE = Trigger executed _cessfuly and aResults c.
" iactProgram INT 0 Active Camera Program.
F$ xError BOOL FALSE TRUE = Error is present
"$ uiErroriD SBSI_ERRORS NO_ERROR See SBSL_Errors
F$ udiTimeTotal UDINT 42 Camera Execution time + __.IP communication time

= "$ aResults

Array of results configure. . the Output Tab of Visio.
F§ aResults[0]

"$ aResults[1]
F§ aResults[2]
"§ aResults[3]
F§ aResults[4]

STRING ‘Festo123456785

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!



Compare the result in sensor software

Results
Detector Score  Time Detector type Decoded results
1 |Detector1 @ 100.0 14ms Barcode M1 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24
I} 1ilfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa

If result is not possible or calculated. The String is empty and the value is 0.

Fd-mellewp 2

m
%
|5
o
D]

I

1
Alignment {111

Output
Result E
]
Stop sensor

Festo123456789

Trigger/Image update

_Help | Result

Position X Position ¥ Angle [Col

nfa nfa |382.0 233.5 a1 p

Statistics |

Single
Trigger
Continuous £
L
! sl
Connection mode ’; — 2
S ok . [ - | [00% ${L ]l [[ > [[ o [[om]]
nline fline it 4 L LI
Results/ statistics
Results
Detector Score Time Detector type Decoded results
1 | Detectorl @ 0.0 48ms Barcode 9 Q10 Qi1 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24 PositionX PositionY Angle Com|

SBSI_PRG from Festo_SBSI_Lib]

PLC_PRG x| [f] Device

Device. Applicatios

Libraryersion from Festo_SBSI_Lib] rm Library Manager

. PRG

Expression
% & FB_SBSLCTRL_D
= & FB_SBSICTRL1
% xEnable
4 sIPAddr
% xTrigger
% ¥TriggerExt
% uilobNumber
" xEnabled
Py xCameraReady
"4 xPartChecked
B iActProgram
R ¥Errar
" uiErrariD
"% udiTimeTotal
= "% aResults
P aResults[0]
"% aResults[1]
"$ aResults[2]
"% aResults[3]
"§ aResults[4]

P rmo—.iaorel

Value

Type Prepa
FB_SBSI_CTRL
FB_SBSI_CTRL
BOOL

STRING

BOOL

BOOL

INT

BOOL

BOCL

BOOL

INT

BOOL
SBSI_FRRORS
UDINT 60
ARRAY [0,,100] OF ...
STRING 0
STRING 0
STRING 0
STRING "
STRING

'192.168.2.100"




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|Detectorl

Detector type Alignment

@ Barcode bd

[ Mew ] [ Copy

l [ Reset l [ Delete

H Delete all ]

Code | Ref, string ] Quality ] Lines ] Structure

Bar code type

Decoded string length

Y

| Code123 /EAN128 :]

[512 |:]

Min. number of codes

E 2

Max. number of codes

B d

Polarity

[Dark on light > l

Min. max. characters

+| No-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 !

End of document



