Mastering Automated Visual Inspection

Future Trends in Automated Inspection

e Whatis deep Learning ?

* How deep Learning will transform VI ?

* Key Milestones last decade

e 1st proof of concept with cracks and particles



http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKgPfugYnVAhXGYVAKHQRGAPgQjRwIBw&url=http://resvid.com/&psig=AFQjCNHLCkNuxAwIIo977D01ve_7J1kGGA&ust=1500129965540168

ppA  Deep Leaning Vision
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objective: Presentation of current trends in AVI

and computer vision

Main function blocks of AVI

What can « see » a machine?
Historic milestones

Comparaison Man/machine

How is working « deep learning » ?
Some practical demos
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PD . Deep Learning will impact Image computi

+ Defect Classification
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PDA Image Acquisition principle will remain the same

Farenteral Drug Association

Camera

i _Focal

””””””” '* U Objectif resolution
product i Sensor size
K== PP
Field Working distance
depth




Theory 2: Introduction to technical principles of automated inspection mac

PDA What a machine really sees, what is DIP?

Parentarsl Drug Association
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PDA What a machine really sees, what is a Digital image?

Parentarsl Drug Association
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PDA

Parentarsl Drug Association
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PDA

Pmnt a2l Drug Association
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PIDA  Why ? Too much useless infos in images

Farenteral Drug Association

Image 480x640 Pixels

| Treatment = focus
look | on essential info

contours
edges

filtre

Take decision
@ specific on key
attributes
Attributs of
image
=> Pass / Fail 10
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e o o ¢ Higherlevel visual

2: Feature Hierarchies
PD ] abstractions
‘ \ Primitive shape
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Parantarsl Drug Association detectors

Edge detectors

pixels

HUMAN MVI

v' 1 real object object that was teatched to the
machine = supervised learning

<\

Observation; concentration / light/ fatigue....

<\

Cones in retina activated

v" Image projected in V1 area of brain for
detection angles/ edges /contours

<\

Area V2 of brain to detect gross forms/shapes

<\

Area V4 -V5 for forms more abstract

v' Activation memory area

=» Object Identification +classification

DEEP LEARNING

v' 1 real object that was taught to the machine =
supervised learning

<\

Image camera capture

v' Presentation of image in 1st layer of neuron =
nbre pixels

v' Each part of image is sent to other layers of
neuron that are interconnected, adjustment
of coefficients to match elements as best

v Last neron layer to classify object

=» Object Identification=classification
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Ajustement light

+ optic + image

Image Capture

Images confoirming units (kits)

+ defect images (kits)

+ identification defects (logbooks)
Preparation of image treatment
for each camera

- click and drag software

- opened computing or hard coding

Optimization processing time

Adjustement on images / auto ajust.

Evaluation on machine
Validation (PQ)

Go Live to production

Industrial vision

N X X X X X X

Deep Learning
Ajustement light

+ optic + image
Image Capture
Images confoirming units (kits)

+ defect images (kits)

+ identification defects (logbooks)
Construction of 2 data bases of image:
learning (training_set)

Evaluation (Prediction_set)
Programmation neural network
Evaluation & adjustements
Optimisation processing time
Validation (PQ)

Go live to production
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PDA

Farenteral Drug Association

N/ 1 Transversal Learh'mg

440images of syringes (Conform/Crack/Particle)
+ corresponding labels neural network pretrained (Lenet.org)

%{\hiddcn layers

output layer

96.3% of labels found OK
3.7% « error » or just

Submit new images
never show without label

I
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v Pythen + OpenCV o
V' Scikit-learr OY Seghor

OpenCV

‘/Ter\swﬂow + Keras

Deep Learning

v Some images

+ f
TensorfFlow
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