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Why is it still
checked manually?

Automotive Laminate Solar

Computer-Vision limitations:



Computer-Vision limitations

Automotive industry



Computer-Vision
Threshold calculation



Computer-Vision
Threshold calculation



Computer-Vision limitations

Laminate industry



Computer-Vision
practical limitations



Computer-Vision
practical limitations



Computer-Vision limitations

Solar industry



Computer-Vision
practical limitations



Computer vision systems
work rule-based



1. Find edges and 
circle

2. Calculate surface of 
circle

3. If the surface is > 
1cm² = Error 

Original image pre-processing Edge detection
Domain specific 

decisions

Computer-Vision
Algorithmik Example process



Computer-Vision
Threshold calculation

COSTS ACCURACY FLEXIBILITY



What is changing through 
artificial intelligence?
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How does deep learning work?

Class “Cat”

Class “Dog”

Play sound



Deep Learning
for solar cell inspection



Deep Learning
training based on images of defects



Model Training
for solar cell inspection

Training with
OK Images

Training with
NOK Images
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Precision 
= 70%

neural network



Model Training
for solar cell inspection

neural network

Training with
OK Images

Training with
NOK Images
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Augmentation of training images 
Original horiz. flipped v+h flipped Perspective distorted

Brightness + contrast Blur Cropping

... 



Augmentation with annotations

... 

Original horiz. flipped v+h flipped Perspective distorted

Brightness + contrast Blur Cropping



Example calculation for augmentation

Original Flipping Rotation Perspective 

verzerrt

Brightness 

Kontrast

Blur Cropping

    1      x      2     x      4     x      5    x       5      x     3      x     3

= 1800 defect variants out of one annotated image



random 
initialization

Coco
pretraining

domain 
specific 
models

Use less data with pre-trained models

330.000 defect images 7.500 defect images 1.000 defect images
https://cocodataset.org



 Less training data due to
 synthetic image data using HoloLens as an example.



Synthetic image data using the example of HoloLens

Quelle https://www.microsoft.com/en-us/research/uploads/prod/2019/09/2019-10-01-Synthetic-Data-with-Digital-Humans.pdf



COSTS ACCURACY FLEXIBILITY

Challenges of automatic inspection
Game Changer Deep Learning?



Practical example
for optical quality inspection processes with K. I.

PharmaPCBCasting production Automotive



Check your components with 
AI now!



Many thanks for 
your attention!
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