KOLEKTOR

ROSUS 2019
Prakticna uporaba metod umetne inteligence v
industrijskem okolju

Samo Sela
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Vsebina

* Uvod

* Projekt s strojnim ucenjem

e Kako ravnati s podatki

* Pregled programskih orodij za industrijske aplikacije
* Prakticni primeri industrijskih aplikacij

e Zakljucek
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Strojno ucenje

Strojno ucenje je sposobnost racunalnikov, da se naucijo opravljati
zahtevne naloge brez eksplicitnega Cloveskega programiranja.

Gre za algoritme, ki racunalniku omogocajo:

* da se uci iz preteklih podatkov brez eksplicitnega programiranja,

* da se izboljSuje s pridobivanjem svezih podatkov,

* da ucinkovito prepoznava vzorce v kompleksnih podatkih, pridobljenih
iz raznolikih virov.
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Potek projekta
‘:' Validacija
- modela

Testna mnoZica ' '

Ucenje
modela
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Izhodni podatek

Vhodni podatkl (napoved)
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Rokovanje s podatki

* Popis problematike

* |zdelava dokumenta TPP - Tehnicno prevzemni pogoji
(\ Priprava

* Priprava mnozice vzorcev
* |zvedba

e Zajem slik

* |zdelava modelov strojnega ucenja

\/ * Analiza rezultatov
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Orodja namenjena industrijski rabi

HALCON COGNEX
a product of MVTec
e MVTec Halcon ~~ Adaptive Vision pg’ perClass BV

* Adaptive Vision

e perClass -

SOUEEZE
BRAINS

QY PEKAT VI

BRAIN BEHIND THE EYE

* VisionPro Vidi
e Pekat vision

* Squeeze Brains
e Sualab

Tensor

mxnet

<o

Chainer

. ‘I'torch el

CNTK
K
KERAS  theano
MINERVA  DL4J

Deeplearning4j

MatConvNet
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MVTec Halcon HALCON

a product of MVTec
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* Read classifier.

read_ocr_class_cnn ('Universal_Rej.occc’, OCRHandle)

* Segment characters.

binary threshold (Image, Region, 'max_separability’, 'dark’, UsedThresholdl)
dilation_circle (Region, RegionDilation, 3.5)

TN XESCEANRQUODEHE WD amdaQoe
TN XELESEANRQTUODEHE WHD Q@D
TN XELSEANRQUODEHE WD Q@b
CTNNXESEANRQUODEHE YUHD a@mdaQoe
TNMMXELEANRQUODEHE WD Qoo
CTNNXESEANRQUOBDERE YD Qoo
CTNNXESEANRQUWODEHE YHD amdaQoe
TN XELESEANRQUODEHE YD @b
cNNMXELdEAURQUODSEHE WD amhdaQoe
CNRXELdEANRQUODEHHE WD oo
CNRXELdE AN RQUODHHE WD Qoo
CNNXE<4EANRQUOBSEHE WD Qb

S5S5SsSsSSsSSsSSSsSsSsSsSsSs S5 SsSs S5 Ss S S5

connection (RegionDilation, ConnectedRegions) tHtttHtttbbttabttattte

. . . . . . LIRSS IRRC R RVIRVIRRLINR RS R IRV R )

intersection (ConnectedRegions, Region, RegicnIntersection) i e e s st s piey

sort_region (RegionIntersection, Characters, 'character', "true', "row') WWWWW

% ___, - 30 300 200 300 0 30 20X 30X K0 30X XX KN XK XX X0 KX KN XN X XX
Classify. WYY W W WYY Y YY

do_ocr_multi class_cnn (Characters, Image, OCRHandle, Class, Confidence) S e S e i

Image Classification Object Detection Semantic Segmentation

-learnin

/
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Adaptive Vision

1. Collect and normalize images

2. Training

* Deeplearning_ClassifyFeatures

* DeeplLearning_DetectAnomalies

3. Execute

kSl

7~ Adaptive Vision

Vir: https://www.adaptive-vision.com/en/software/deep-learning/
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VISIONPRO VIDI

e Locates features

Locate

i

* Detects anomalies and aesthetic defects

p Analyze

e Classifies objects or scenes

*

 Reads text and characters

piBitig BN

Read

Vir: https://www.cognex.com/products/machine-vision/vision-software/visionpro-vidi
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Pekat vision PEKAT VI

BRAIN BEHIND THE EYE

* Unsupervised anomaly detector

e
€ LSTOF Woons Semtvty ————O S o

-3

Vir: https://www.pekatvision.com/
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Sualab SuaKIT -
e SuaKIT Core Functions

ol @ [@

O @24

Segmentation Classification Detection

* SuaKIT Training Methods

— S
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Single Image Analysis Image Comparison Multi Image Analysis One Class Learning
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: SOUEEZE
Squeeze Brains QBRAINS

* RETINA - Object detection
e SURFACE - Surface defects

* GUI

* configure models

* manage samples of the image
* run SVL
* classify images

* analyse images

e C/C++ library

* The library has a complete set of functions
to manage all the features of RETINA and
SURFACE.

Vir: https://www.squeezebrains.com/
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Prakticni primeri uporabe
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Prepoznava tipa sadnega jogurta

Podatkovna zbirka sadnih jogurtov

KOLEKTOR

Samo Sela ROSUS 2019

Testiranje modela
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Prepoznava tipa avtomobilske luci

Podatkovna zbirka avtomobilskih ludi Testiranje modela

delta 1000%

Items per page: 10 - 25 - 50 - 100
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Prepoznava nepravilno vstavljenega kontakta
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Prepoznava nepravilno vstavljenega kontakta

v ’/ s ,:"":‘/' Z 7
',/ ///:4, g y//l

.....

7%

”~r

R 7 R

Ko L E KTD R Samo Sela ROSUS 2019 2019 e All rights reserved by KOLEKTOR® e www.kolektor




Napake pri proizvodnji komutatorja
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Detekcija bakrenih ostruzkov

Ucéni podatki

Testni podatki
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Hvala za vaso pozornost.
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