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Uvod do konvoluénich neuronovych siti
(CNN)

 Popularni od roku 2010

 Hlubokeé neuronové site

* Inspirovane lidskym zrakem

- Analyza fotek, videi, rozpoznavani prirozené reci...




Lidsky zrak

» Sitnice — jednoduche fotoreceptory reagujici na svétlo nebo
barvu seskupené dohromady

 Ganglion — bunka reagujici na podnéty fotoreceptoru
 Primarni zrakova kura — bunky tvori nervové drahy

Cim hloubejl jdeme do mozku tim veétsi detaily bunky
rozpoznavaiji.
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Konvolucni neuronove sité

« Kombinuji jednoducheé vzory a detaily - reakce na specifické

podnety
* V kombinaci s neuronovou
siti poté vyhodnoti kontext
* Informace extrahuiji
takzvane filtry
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https://www.researchgate.net/figure/The-receptive-field-of-each-convolution-layer-with-a-3-3-kernel-The-

green-area-marks figd 316950618
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https://towardsdatascience.com/a-comprehensive-guide-to-convolutional-neural-networks-the-
eli5-way-3bd2b1164a53
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Aplikace CNN
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AtomNet

* Prvni neuronova sit na navrh novych medikamentu
 Chovani molekul a proteinu < velké mnozstvi statistickych dat

interakce mezi leky a biologickym systemem
mensi a mensi interaktivni skupiny
dostatecné mnozstvi prikladu
— extremne rychlé predpoveéds



AtomNet

* 10 milionu snimku kazdy den

 Rostouci odolnost vuci antibiotikum, pandemicke virusy, Alzheimerova
choroba, rakovina a nervova onemochneni

« Software jiz pomohl vymyslet leky na Ebolu a roztrousenou sklerozu




Biomarkery starnuti

« National Health and Nutrition Examination Survey (NHANES)
« Rozhovory, fyzické pokusy a laboratorni testy

- Vliv stravy, zivotniho stylu a dalsich faktoru na celkovou
zivotospravu

 Odhadnuti véku pacienta na zakladé biomarkeru
a fyzicke aktivity _

 ConvLSTM a statistika | SOy >

 mHealth | A\
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Rozpoznavani fotek 2/ 2" 30 2 3
» Databaze MNIST (Modified National Institute of Standards and
Technology database k trénovani vyhodnovacich systému
* Obsahuje 60 000 trénovacich obrazku a 10 000 testovaci
obrazku
* Snizeni vypocetni chyby 535833353
e Support-vector machine - chyba 0.8 % ; :_{ i z j_ ; i ;
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Type ¢ Classifier ¢ Errorrate (%)
Linear classifier Pairwise linear classifier 7.68]
K-Nearest Neighbors K-NN with non-linear deformation (P2DHMDM) 0.52"
Boosted Stumps Product of stumps on Haar features 0.87("]
Non-linear classifier 40 PCA + quadratic classifier 3.3
Support-vector machine (SVM) Virtual SVM, deg-9 poly, 2-pixel jittered 0.56141)
Deep neural network (DNN) 2-layer 784-800-10 1622l
Convolutional neural network (CNN) | 6-layer 784-40-80-500-1000-2000-10 0.31013]
Convolutional neural network 6-layer 784-50-100-500-1000-10-10 0.27124
Convolutional neural network Committee of 5 CNNs, 6-layer 784-50-100-500-1000-10-10 |0.211171"8]
Deep neural network 2-layer 784-800-10 0.714]
Deep neural network 6-layer 784-2500-2000-1500-1000-500-10 0.35[°!
Convolutional neural network Committee of 35 CNNs, 1-20-P-40-P-150-10 0.236°]

https://en.wikipedia.org/wiki/MNIST database
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GooglLeNet ! 0.06656

ImageNet Large Scale Visual Recognition Competition
22 vrstev
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https://medium.com/coinmonks/paper-review-of-googlenet-inception-vl-winner-of-ilsvlic-2014-
image-classification-c2b3565a64e7
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ImageNet

» 20 000 kategorii se stovkami obrazku
* AlexNet, deep CNN od Microsoftu

» Rozpoznavani 3D objektu => progres v této oblasti by mohl
zlepsit navigaci autonomnich aut

« Rozpoznavani detailu



Deep Visual-Semantic Alignments for
Generating Image Descriptions

- Data-sety obsahuji obrazky jiz s popisem

» Sit se uci labely a na testovacich datech z nich vychazi

* V tomto vyzkumu se snazili hlavné o to, aby vety davaly smysl

Dataset of images and sentence descriptions Inferred correspondences Generative model

training image ’ . . Iraining Image lest image
A Tabby cat is leaning ,,)“ “Tabby cat i leaning” -
s

on a wooden table, with A / i il
A A naw’

) » “office lelephone
-~ “shiny laptop"
P “Tabby cat is sieeping”

=¥ ‘Wooden office desk”

one paw on a laser
mouse and the other on
a black laptop”

https://cs.stanford.edu/people/karpathy/cvpr2015.pdf
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https://cs.stanford.edu/people/karpathy/cvpr2015.pdf
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"little girl is eating
piece of cake."

"a young boy is
holding a baseball
hat "

"baseball player is
throwing ball in
game."

"a cat is sitting on a
couch with a

ramnfta ~roantral "

"woman is holding
bunch of bananas.”

"a woman holding a

teddy bear in front
nf 2 mirrar "

"black cat is sitting
on top of suitcase."

(-
"a horse is standing

in the middle of a

roacl "

https://cs.stanford.edu/people/karpathy/deepimagesent/
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Rozpoznavani obliceju

Gary Chavez added a photo you might ...

be in.
* 9 vrstev about a minute ago * a

» Pres 120 milionu vah
« Natrénovana na 4 milionech
fotkach

* DeepFace

Presnost 97.35% (lepsi, nez rozpoznavaci systém FBI)

Face Detection, Face Analysis, Emotions Analysis, Face
Verification



Uprava fotek do stylu zndmych obrazt

* Neural Algorithm of Artistic Style (N.A.A.S.)
e 2 vstupy - obrazek a umelecké dilo
 Nalezen specificky styl a obsah podle vah
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https://techxplore.com/news/2015-09-neural-algorithm-photo-masterpiece-style-treatments.html

http://kvfrans.com/neural-style-explained/
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DeepDream

* Vyuziva toho, ze lide vidi vzory a objekty i tam, kde nejsou a to
na zakladé predstavivosti

 Napriklad ve tvarech mraku
* Algoritmu nastavime
vetsi skore jistoty

https://en.wikipedia.org/wiki/Man in the Moon . @
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https://deepdreamgenerator.com
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https://www.bonaccorso.eu/2017/07/09/keras-based-deepdream-experiment-based-vgg19/
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