Convolutional Neural
Networks (CNN)
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Humans’ brain .
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Grid-like data P

S (g S omoual U siiS g0 SaS glusl 6o (Siglaio glesls &b
ol i @b jl JS o wdlyys 3¢5 Blhbl haso jl Gludl SO oS SileUbl I sunys 90 cosudh plzsl wolellno (Gub

(sac (ldasud jl gladiws ((ubgglS (suac (glo aSlub
S () JlS 03w t_i.u.uo’ X (SLQO.)L) l.) AS Al

Hgas
Plj G

‘ GOl 03lj30=0 39 tlgizo gl
RE g sow: ol 7‘ T " . daychegroup @
Cwl et SO Wyeo d.u.;.iu Jr éiaycheqroun
a1 6g,S | dayche.com




Image data — how a human see an image e
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Image data — how computer see an image e

Gray image — A 2D array (one dimensional tensor)
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Image data — how computer see an image e

Colored image — Three 2D array (Three dimensional tensor)
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RGB color model P
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Multilayer perceptron network [
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Challenges P,
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Challenges g,
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Challenges P
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Can MLP be a solution? [
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How a human search for an object? P
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What do neurons capture? .
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Correlation i,
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Convolution i,
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Feature map i
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Decision making P
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Perceptron
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What is going on? .
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Sparse connectivity P,
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Receptive field e
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Parameter sharing [
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Translation invariance e
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Simple convolution layer P
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Detector layer: Nonlinearity

e.g., rectified linear
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Pooling stage — invariance to local translation [

POOLING STAGE
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Pooling stage — down sampling property [
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Pooling stage — Spatial pyramid pooling e
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Custom pooling operation g
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Bayesian interpretation of convolution layer P,
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A simple convolutional layer [
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Small size of output g
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Padding P
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Convolution layer with same padding P
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Local connection — unshared convolut




Tiled convolution g,
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Convolutional neural networks
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Back propagation
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LeNet ~
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AlexNet ~
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