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convolutional neural network (CNN)

Motivation: convolution matrix detection
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Height H

F convolution filters
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Number of filters F
Input Layer (RGB pixels) Convolution Layer Output
[HXxW x 3] [HXW xF]

assuming stride=1 and zero padding
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Pooling layer

maxpool layer

Single depth slice
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and depeHumpoBaHmne maxpool

BECb rpagneHT yxoauT no MakCUMymy.



convolutional neural network
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LeNet 1998

C3:f. maps 16@10x10

C1: feature maps S4: f. maps 16@5x5
6@28x28
S2: f. maps
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AlexNet

2012
15,4 top5 error

~60M napameTtpos

N
192 192 128 2048 7oas \dense
13 13
£ S
EN Cl .
3|\ I3 ’ 13 dense dense
1000
. 192 192 128 Max H H
L . 2088 2048
Stride Max 128 Max pooling
Uof 4 pooling pooling




GoogleNet

inception
2014

6,6% top 5 error, ~5M napameTpos

¢ CUHNMe - CBEPTOYHbIE

¢ KpacCHble - maxpool
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DepthConcat

Conv Conv Conv Conv
1x1+1(S) 3x3+1(S) 5x5+1(S) 1x1+1(S)

Conv Conv MaxPool
1x1+1(S) 1x1+1(S) 3x3+1(S)

MaxPool

3x3+2(S)



e 1x1 cBeTka ymeHbLUMI1a NnapamMeTpbl
e BcrioMmoraTesibHble KnaccndukaTopbl



VGG

2014, 6.8% top 5 error

XOpOLUO noaxoauT ans "nepeHoca 3HaHMn'" transfer learning



ConvNet Conh g:uratmn
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ResNet

2015
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OTcTynnenue

PyHKLMA KOHKYpeHTHoro cxoacTtea unu FRiS-doyHKUKMA - mepa cxoacTea AByxX 0OBHEKTOB,
ncumncrsiemasi OTHOCUTESNTbHO HEKOTOPOIro MHOTo O6bEKTa.

p(u,z') — p(u, z)
p(u, ') + p(u, )

S(u,z|z') =



