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Flash
Controller

Machine & Vision HMI

Worlds of Machine Vision and Automation
Our vision
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Our vision || Two worlds united!

Integrated machine vision and automation

Machine HMI

Automation Runtime

Conveyor

Lighting 
system

Sensor

Service and
(re)parametrization

Trigger

Vision HMI

Encoder

Camera

Smart Camera

Smart Light

Fieldbus
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Benefits of integrated image processing
Integrated Machine Vision

Tool Integration

Easy creation and simulation of image processing applications

- Single source data handling of all automation components

April 26, 2024 Slide 4

Perfect integration into the B&R automation landscape
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Benefits of integrated image processing
Integrated Machine Vision

Tool Integration

Easy creation and simulation of image processing applications

- Single source data handling of all automation components

Network Integration

Real-time data exchange and product status

- �s precision for camera and lighting

April 26, 2024 Slide 6

Perfect integration into the B&R automation landscape
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Benefits of integrated image processing
Integrated Machine Vision

Tool Integration

Easy creation and simulation of image processing applications

- Single source data handling of all automation components

Network Integration

Real-time data exchange and product status

- �s precision for camera and lighting

System Integration

Participate in the possibilities of a B&R automation ecosystem

- mapp and Automation Runtime Support 

Easy to use, upload of constant firmware versions at 
system start, remote maintainability, …
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Perfect integration into the B&R automation landscape

B&R

Automation

Runtime HMI

Vision
Motion

Safety

Control

B&R

Automation

Studio
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Factory calibration
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>> Repeatability 10 times better than with uncalibrated devices <<

Calibrated all lighting relevant elements

- Lens

- Sensor

- LED, LED Optic and cover

No need for reparameterization while using 
different cameras

- Same camera type produces equal results with the 
identically parameters

The focus adjustment

- Calibrated focus settings in sub-millimeter resolution

- Adjust the focus point when the LED color changes

LED
+ LED optic

Gray value variation of 300 different

uncalibrated cameras

versus

calibrated cameras

Camera sensor
+ Lens 
+ Front glass

200

60

200

60
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Camera
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Variants
Smart Sensor
Smart Camera
AI-Smart Camera

Lights
IR, UV, red, green, lime, 
blue, white

LED optic
wide, regular, narrow

Lens mounting
S-mount camera
C-mount camera

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

Front
Glass/plastic
Polarizing filter
Diffusor filter

Lenses

Processor
Dual core
Quad core
AI processor

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

C-mount lenses
f = 12 mm 
f = 16 mm 
f = 25 mm 
f = 35 mm 
f = 50 mm
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Smart Light
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Colors (light bar and backlight)
IR, red, green, lime, blue, white

Light bars LED optic
wide, regular, narrow

Light bar functions
Electronic angle adjustment 
from -45° to +90°

Filter options (backlight 150x150 mm)
Polarizing filter
Colimator filter

Flash Controller
4x20A – in total 80A/3840W

Light bars variants
Light bar row
Assembly of two, three or four light bars

Light bar ring 
Assembly of four, six or eight light bars

Backlight variants 
150 x 150mm 
150 x 300 mm
150 x 450 mm 
150 x 600 mm
300 x 300 mm
300 x 450 mm
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Smart Camera / Smart Sensor

Smart Sensor Smart Camera

Calibration

 Standardization

 Aberrations

Measurement

 Length

 Area

Orientation

 Edges

 Shape

Inspection

 Pre-/Absence

 Surface

Reading

 Data code

 Text/Numbers

Find

 Position

 Location

Preprocessing

 Filter

 Transform

Compare

 Geometry

 Colors

Jedna vision funkce

Kombinace vision 
funkcí

Vision funkce / vision aplikace
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2.5 D

2 ½ D Sensor

– Triangulation sensor with gray values instead of a pixel cloud

• Laserline generates profile

• Line course is converted into gray value 

Precondition

– Relative movement between camera and product

Applications

– Finding objects on a low-contrast background

– Height monitoring of products on belt streams

– Volume estimation of products

– Separation of seamlessly arranged products

– Tracking a depression or elevation of the product

3rd dimension as gray values
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Merging the
height scans

Camera/Sensor Laser 
(Illumination Source)

Target
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Deep Learning
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Deep OCR

- No training for characters, read a wide variety of fonts, 
even on inhomogeneous backgrounds (textures or reflections)

Algorithms and DL Network are based on HALCON

- Rule-based algorithms supplement the functionality, 
enabling better product quality in cooperation with the AI results

- Inference hardware is processed with 26 TOPS 
(tera operations per second)

Global Context - Anomaly Detection

- No labeling required (as opposed to classification)

- No need for error images but only a few good images for training
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Overall Equipment Effectiveness (OEE) in practice

12 cameras, every 12 ms a new image, 96 images at all 

– Traversing speed 9.8 m/s

– 2�s Exposure time

– 0,05mm accuracy

Injection molding machine for plastic cups (400M/Y)
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16-fold 
image buffer

Source: https://youtu.be/rXHKVqtMCYU

Synchronous
trigger to ext.
flash controller
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Integrované strojové vidění

4/26/2024 25

Wöhler Bohemia s.r.o.

https://www.youtube.com/watch?v=_O
619uAbgcs




