Al and Automation in the
daily usage

B&R has integrated Al into 1ts current development
toolbox, Automation Studio Code. We demonstrate how

this makes daily work much easier and how quickly we
can now write the glue code.

We also demonstrate the Al camera and present a use
case of a solution we have already implemented for a
machine builder.



Presenter

ol M Use Machine Vision like a Sensor
— & B | —in the control loop to increase
your machine performance

Martin Buchmann
Application Manager Switzerland

E-Mail: martin.buchmann@br-automation.com
Phone: +41 52 728 56 31
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03 - Innovative Technologies/P37 - Vision Technology/P37T_Vision_Technology.pptx
04 - Products/P57 - Mechatronic Systems/P57T_Track technology.pptx
04 - Products/P45 - Motion Systems/P45P_Motion_Systems_Frequency_Inverter.pptx
03 - Innovative Technologies/P37 - Vision Technology/P37P_Vision_Technology.pptx
04 - Products/P45 - Motion Systems/P45P_Motion_Systems_Frequency_Inverter.pptx
04 - Products/P57 - Mechatronic Systems/P57P_ACOOStrak.pptx
04 - Products/P57 - Mechatronic Systems/P57P_ACOPOS 6D.pptx
04 - Products/P57 - Mechatronic Systems/P57P_SuperTrak.pptx
04 - Products/P44 - Industrial PCs/P44T_Industrial_PCs.pptx
04 - Products/P43 - Human Machine Interface/P43T_Human_Machine_Interface.pptx
04 - Products/P43 - Human Machine Interface/P43P_Power_Panel_T_C.pptx
04 - Products/P44 - Industrial PCs/P44P_Industrial_PCs.pptx
04 - Products/P43 - Human Machine Interface/P43P_Human_Machine_Interface.pptx
04 - Products/P45 - Motion Systems/P45P_Motion_Systems_Drives.pptx
04 - Products/P45 - Motion Systems/P45P_ACOPOSmotor_Compact.pptx
04 - Products/P53 - Scalability+/P53T_Scalability+.pptx
04 - Products/P41 - PLC Systems/P41P_PLC_Systems.pptx
04 - Products/P46 - Mobile Automation/P46T_Mobile Automation.pptx
04 - Products/P42 - IO Systems/P42P_IO_Systems.pptx
04 - Products/P42 - IO Systems/P42T_IO_Systems.pptx
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Artificial Intelligence
Let’s capture the opportunity
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Automation Studio Copilot
Your Al partner for code generation

@ Your 24 /7 B&R sparring partner
Al in automation programming, providing developers

with an Al partner for coding

Seamlessly integrated in Automation Studio Code
(:) Copilot understands B&R libraries and nhaming conventions
of the automation world

> Faster innovation - Generate automation code in seconds
. . Seamlessly generate code for structured text
Support for code commenting and optimizations

gj%g Boost coding efficiency
Copilot is connected with Automation Studio help,

sample codes and projects, as well as cognitive services,
indexing and GPT
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Live demo
Ask for help by hardware question
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Live demo
Ask for Help during coding —
first steps



File Edit Selection View Go Run Terminal Help welcome - Automation Studio Code (Beta)

AS COPILOT (BETA): AS COPILOT O &3 @ Welcome X

You may encounter results that are not yet fully accurate. Continuous improvements are

underway to enhance performance and reliability. Auto ma.tion Stu d'i (0] COd e
AS Copilot (Beta) B3 Start

Open Automation Studio project
Welcome to Support Assistant ! Version 6.3.2

Here are some example prompts you can try out: Open File

About Automation Studio Code Open Folder

Automation Studio Code is a modern development

environment designed to seamlessly integrate with O Recent
Automation Studio 6. It provides a powerful code editor, :

debugging support, Al-powered assistance, and source ASVB0_base: CARIOJEctSVASVE0_Dase
control integration to enhance your automation StOOP C:\projects\ASCodeTest\StOOP
development workflow.

Let me know how may I help you? ASV60_base C:\projects\ASV60_base
Key Features

« Usage of X20IF10D1-1: "What do | need to use X20IF10D1-1?"

« Installing User Certificates: "How can | install user certificates to T50 panel?"

« Blackout Mode in B&R Safety: "Which additional functions provide the blackout mode in B&R
Safety?"

« PLC Coding View: Manage your AS6 projects with a {5 Settings
structured view of software components, allowing
efficient navigation and editing.

= AS Copilot: Leverage Al-powered assistance for Open Settings
automation projects, offering chat-based help and
context-aware code suggestions. Open Keyboard Shortcuts
Debugging: Debug C, C++, and IEC-ST code -
seamlessly, setting breakpoints, inspecting variables, Search for Extensions and Themes
and stepping through execution.

Open Automation Studio Settings

e . Change Color Theme
[E Output x AS Backend

L4V .O2T.04 SlarLiuy up.

[20:54:35 Now listening on: http://localhost:27000

[20:54:36 Application started. Press Ctrl+C to shut down.

[20:54:36 Hosting environment: Production
[20:54:36 Content root path: C:\Program Files\BRAutomation\Automation Studio Code\resources

Virtual Support Agent  Code Generator ~ Coding Guideline Checker Morey (D [20:54:36 Request starting HTTP/1.1 GET http://localhost:27000/api/jsonrpc/theia - null nu

@ Eilter o prompt Here [20:54:36 WebSocket request received




Live demo
Ask for Help during coding —
generate glue code



File Edit Selection View Go Run Terminal Help Types.typ - ASV60_base - Automation Studio Code (Beta)
PLC CODING €3 & Welcome D Typestyp x [ Variablesvar

[} Globaltyp Globaldata types Logical > Program > O Typestyp > -

[ Globalvar Giobal variables TYDE

enMachineStateEnum :

(

MACHINE IDLE,
MACHINE_STARTING,
MACHINE RUNNING,
MACHINE_ STOPPING,
MACHINE_ERROR

):

> B3 Libraries Global libraries

v BJ Program

| ¢ Main.st Init, cyclic, exit code

’ [ Typestyp Local data types

' [ Variablesvar Local variables
v BJ Package

> B3 mappView

O 00 3 O U = W N =

[y
(=)

[
o

END_TYPE

=
Do

[E] output x & Debug Console

- -~

[21:36:13 INF] Application started. Press Ctrl+C to shut down.

[21:36:13 INF] Hosting environment: Production
[21:36:13 INF] Content root path: C:\Program Files\BRAutomation\Automation Studio Code\resource




Live demo
Ask for Help during coding —
Guideline Check



Guideline Check

Upon reviewing the updated code, the following coding
guidelines are still broken:

Rule C001: Give meaningful names to variables

» The variable name Counter is too got

not clearly indicate its purpose.
Rule C201: Describe all elements

* The variable Counter arf

MyStFuncticnBlockInat still 12t

Rule C205: Delete commented-out code

*« Thecomment // TODO fix thi=s remains and should

be addressed or removed.
Suggested Changes:

1. Rename Counter to a more meaningful name, such as
CycleCounter.

2. Add descriptions for CycleCounter and
MyStFuncticonBlockInst.

3. Remove the // TODO fix this comment.

Updated Code:

PROGRAM _INIT
(* Insert code here *)

END_PROGRAM

PROGRAM _CYCLIC
CycleCounter := CycleCounter + 1; ff CycleCow
IF CycleCounter > 42 THEN
CycleCounter := 8; /f Reset CycleCounter i
END_IF
MystFunctionBlockInst.newParam := 333 f/f Set 1
END_PROGRAM

PROGRAM _EXIT
{* Insert code here *)

END_PROGRAM

gl A

E| Qutput

Ll Al e A

PRI Feri

zRAM CYCLIC
Counter := Counter + 1
IF Counter > 42 THEN
Counter := 0;
END_IF
MyStFunctionBlockInst.newParam

33;

A Type Hierarchy

a2 Debug Console




UseCase
Ask for Help during coding —
code checks



Code Optimize

_CYCLIC
IF counter THEN
counter := counter + 1;

_CYCLIC

ELSIF counter = 3 THEN
counter := counter + 1;
counter := counter + 1;
counter := counter + 1;

END IF;

BaR
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File Edit Selection View Go Run Terminal Help

AS COPILOT (BETA): AS COPILOT

You may encounter results that are not yet fully accurate.
Continuous improvements are underway to enhance
performance and reliability.

AS Coprlot

Welcome to Support Assistant !
Here are some example prompts you can try out:

« Usage of X20IF10D1-1: "What do | need to use X20IF10D1-1?"

« Installing User Certificates: "How can | install user
certificates to T50 panel?”

« Blackout Mode in B&R Safety: "Which additional functions
provide the blackout mode in B&R Safety?"

Let me know how may | help you?

Virtual Support Agent  Code Summary Agent Morev (&

0] Enter your prompt here T

O B3 W Welcome

X

Main.st - ASV60_base - Automation Studio Code (Beta)
O Typestyp o Mainst x [ Variablesvar

Logical > Program > ¢ Mainst > -

1 PROGRAM _INIT

2 (* Initialization code can be placed here *)
3 END PROGRAM

kS

5 PROGRAM _CYCLIC

6 (* NOT SURE WHAT HAPPENS *)
7 IF counter = 0 THEN

8 counter := counter + 1;
9 ELSIF counter = 3 THEN

10 counter := counter + 1;
11 ELSE

12 counter := counter + 1;
13 END IF;

14

15

16

17

18

19

20

21

22

23

24

25

[E] output x &1 Debug Console

- - -~

[21:36:13 INF] Application started. Press Ctrl+C to shut down.

[21:36:13 INF] Hosting environment: Production

AS Backend

[21:36:13 INF] Content root path: C:\Program Files\BRAutomation\Automation Studio Code\resour
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The Importance of Machine Vision

Al Driven Vision is revolutionizing traditional manufacturing processes

September 10, 2025
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embowered by
26 TOPS

Al and automation in manufacturing
can boost productivity by 10-20%

25-50% less downtime via
Al Driven predictive maintenance

Up to 99% defect detection accuracy

Reinventing the way machines operate
as part of the control loop



State of the art

.1s not enough for us!

Machine BIMision HMI

B

e OPCUA

/A
&@ Field eXchange
EtherCAT. ™

1]

ETHERNET HSl ol mnn

i POWERLINK F

Automation Runtime k
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Integrated machine vision and automation

Smart Light /Flash Controller

Trigger

. ooy Sensor Camera

© —_;Iﬂ
I.|I Smart Camera N
Encoder
= 5 8 8 B § c#

Conveyor/ ACPtrack / ACP 6D
Fieldbus

Flash
Controller

Lighting
system

Vision HMI
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Flash Controller
... faster, more accurate, more flexible

Integrated machine vision and automation

Flash Controller 3 party Light
Machine & Vision HMI Smarthight %

e . St
S — }.1 Smart Camera @
‘ POWERLINK |

I

Ri— B B B B B

S

E— Conveyor/ ACPtrack / ACP 6D él

ETHERNET NSl "R m N

POWERLINK

e

Automation Runtime {}“

K
.t

Exact synchronicity

- short exposure time to avoid image blur
- increase accuracy

Rugged design for decentralized mounting
without compromising performance (4x20A)

Incredibly fast flash current rise times
- 1us Flash with 200ns rise time

Cost saving, Single wire without
additional need for a trigger sensor, Daisy
chain wiring, shorter cable lengths

High Power Flash Controller for designed for high performance machines

September 10, 2025 Slide 22 ©B&R. All rights reserved



Smart Camera

... Factory Calibrated and tailored to factory automation needs

Sensors

1,3 megapixels
3,5 megapixels
5,3 megapixels

Variants

Smart Sensor
Smart Camera
Al-Smart Camera

o

Front

Glass./plast)c ‘ Lenses

Polarizing filter

Diffusor filter Integrated lenses
f=4.6 mm
f=6mm
f=8mm
f =12 mm (macro)
f=16 mm
f=25mm

iives

September 10, 2025 Slide 23 ©B&R. All rights reserved

C-mount lenses
f=12 mm
f=16 mm
f=25mm
f=35mm
f=50mm

Alans

l Processor
Dual core
Quad core
Al processor

l LED optic

wide, regular, narrow

Lens mounting
S-mount camera
C-mount camera

J Lights

IR, UV, red, green, lime,

blue, white




September 10, 2025

|

Colors (light bar and backlight)

Flash Controller : -
IR, red, green, lime, blue, white

4x20A -in total 80A/3840W

0
o . . .
l o9 Filter options (backlight 150x150 mm)
Backlight variants Polarizing filter
150 x 150mm Collimator filter
150 x 300 mm ®
150 x 450 mm l
150 x 600 mm Light bars LED optic
300 x300 mm wide, regular, narrow
300 x 450 mm ° o—l
l Light bars variants Light bar functions
Light bar row Electronic angle adjustment
Assembly of two, three or four light bars from -45° to +90°
Light bar ring
Assembly of four, six or eight light bars
Slide 24 ©B&R. All rights reserved



Image Quality is key (also for Al)
... unleash the power of integrated Machine Vision

Machine Vision w/o a flash-light Integrated Machine Vision with flash-light

September 10, 2025 Slide 25 ©B&R. All rights reserved



Al Vision for "Dark Factories"
Is B&R Al Vision the missing link to Autonomous "Dark Factories"?

Adjust/correct the machine during runtime

Boost machine performance
Avoid unnecessary product waste
Avoid costly downtime

Avoid relying on the skillset and efficiency of
operators

Increase productivity and OEE

Ultimately, adding to your overall revenue and
profitability

Through tough economic times the manufacturing sector can't stop innovating

Image source: MVTec GmbH & Al generated B R
September 10, 2025 Slide 26 ©B&R. All rights reserved L



Deep Learning
... Al as part of the control loop

‘ < Machine process > <— EOLinspection ——
Control Machine
Controller process . ——]
element Vision

disturbances

Sensor

Anomaly Detection Failure Analyze anomaly /
measures class/type trend V¥

. alignment brushes
brushes top
. brushes bottom

B color scheme top
color scheme bottom

BsR

Trend
Analysis NZ

September 10, 2025 Slide 27 ©B&R. All rights reserved



Deep Learning
... on the edge.

=} viAlign.visi lication [Vision Application Editor] X ‘ -
2 =
 ||[~ Vision Application
T Name ViApplication_3
ImageAcquisition [ 00 v Settings
Compiler option Intempreted
~ Anomaly Detection DL Network - 1
DLT Project Reference diBrezel 1
DLT Metwork Reference  testnetwork 1
w Anomaly Detection DL Network -2
DLT Project Reference
DLT Network Reference
~ Anomaly Deteclion DL Network - 3
DLT Project Reference
DLT Metwork Reference
ViMatching_1 [01
Enave HunResuts
: :\fumSe‘archMax FunctionProcessingTime [—@ VfAnomalyDetection_1 ‘ 02 VfBlob_1 ‘ 03
imeou
MinScore Modeumber @ CeadEnable Enabie ScoreMap @ @ Image NumResuts
@ MaxOverlap Score @ CroppingMode @ —@| cr FunctionProcessingTime @
Alignment Scale [-@ @ Timeout Score [-@ Enable
@ OffsetROIX Positionx @ OffsetROIX Classification (@ @ NumSearchiMax ModeNumber @
@ OffsetROIY Position @ OffsetROIY FunctienProcessingTime @) @ RegionFeatures MeanGrayValue @
t OffsetRO|Crientation Orientation @ OffsetROI0rientation @ EnhancedBlobInformation Clipped @
@ OffsetROIRotCenterx RotCenterx @ CfisetROIRotCenterx A I @ Alignment Area -@—@C___ Blobfrea |
@ OffsetROIRotCentery RotCentery @ OffsetROIRotCentery S @ OffsetROIX Length -.-._“
@ OffsetROIY Width —Q_
@ OffsetROI0rientation Hmin @
@ OffsetROIRotCenterx o Xmax @
@ OffsetROIRotCentery Ymin (@
Ymax @
Circularity @
o Rectangularity @
Anisometry [~@
InnerCirclePesition @
InnerCirclePesitiony @
InnerCircleRadius @
Position @
Position' -
Orientation @
RotCenterx @
I} RotCenterY [-@
Name
Name of the vision application. The vision application name can
be edited in the table editor.
)
< > M To0lbox - Vision Application ‘f“Pmpemes—V\App\l(atmm

September 10, 2025 Slide 28 ©B&R. All rights reserved M
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Deep Learning
... on the edge.

vy Deep OCR empowered by r\/‘l\l\
- No training for characters, read a wide variety of fonts, 26 TOPS

even on inhomogeneous backgrounds (textures or reflections)
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Passion4AutomationDay 2025
WWW.passion4dautomationday.ch

SASSIONAAUTOMATION DAY
Jetzt kostenlosen Platz sichern!
20. November 2025

e S
Thefolow'ng pages offera glmpse into Cloud-based Al-assisted Data-driven Connected Al-enhanced
As they unfold, they rev collaboration programming optimization IT-OT intelligence vision

much like how our open s

expand possibilities at every t n “fingerin tt

Florfan Schneeberger
Chief Technology Office

110T CONNECTOR / ACOPOSTHAK MONITOR x20 K0GE OREP LEARNING FUNCTIONS FOR MACHINK VISION

AUTOMATION §TUDIO ELOUD.

Powerful servo 4 dimensions of Adaptive Future-proof Track and 50'{9'“0'1“;'15!
. s . ‘ou've reaches

for harsh efficient motion safety PC performance conveyor the beginning."

environments A hand-in-hand ihere il your next steps

nergy

5, bl

ACOPOS #3 UP TO 80 KW X20 DRIVE / MOTOR ENDAT 3 SAFETY+ / SAFEDESIGNER+ 2300 AND 3200-SERIES PC AND HMI ACOPOSTRAK HYBRID
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automationLAB
A good idea? Get in contact with us!

Mechatronic Systems
— Machine Centrics Robotics (COMAU RebelS, COMAU Racer3, Codian Delta D4/D5)
— Linear Transportsystem (ACOPOStrak, SuperTrak)
— ACOPOS 6D

Simulation
— Digital Twin (Cell 1 / Cell 2)

Vision
— Vision SmartCamera / SmartSensor
— Synchronization with Motion (ACOPOStrak, ACOPOS 6D)

Purpose

— Presentation
— Training

— Testing

September 10, 2025 Slide 34 ©B&R. All rights reserved



QnA
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A member of the ABB Group
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