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CTpYKTYpa Kypca

e 3aHaTue 1. (Amutpmuin Kponotos) CtoxacTnyecKkas onTumm3auums,
aBTOMaTuyeckoe anddepeHUnpoBaHue

e 3aHaTUe 2. (Anekcen AptémoB) CBEPTOUYHbIE HEMPOHHbIE CETH,
bnbnmnotekn anAa paboTbl C HEMPOCETAMMU
e JlomalwHee 3agaHune 1

e 3aHaTue 3. (EkaTepunHa Jlobayésa) PeKyppeHTHble HEUPOHHbIE CETH.
 JlomalwHee 3agaHune 2

e 3aHaTue 4. (Amutpuin Betpos) HenpobanecoBckme moaenmu

http://compsciclub.ru/courses/deep-learning/2016-summer/



ImageNet (Iimage-net.org
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A football game in which two teams of 11 players try to kick or head a ball into the opponents” goal
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AlexNet: cBEpTOYHAA HEMPOHHAA CETb
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Operations:

generalized convolutions
pooling (image resizing)
elementwise non-linearity
matrix multiplication




12 neT Hazaa: geckpuntop SIFT

SIFT — “scale invariant feature transform”
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D. Lowe. Distinctive Image Features from Scale-invariant Keypoints, 2004.



12 neT Ha3a4: MeLloK CNoB

VideoGoogle
Sivic & Zisserman, ICCV 2003
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12 net Ha3aa: MeLIOoK CNoB

VideoGoogle
Sivic & Zisserman, ICCV 2003
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12 net Ha3aa: SIFT + melwoK cnoB. +
KNnaccuduKaTop




CNN vs. SIFT+meLlwoK cnoB+KaaccuPUKaTop




GD vs. SGD
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SGD vs. SGD+mom
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f(x) = (x1xp8inx3 + &%) /x3.




Batch normalization

Input: Values of x over a mini-batch: B = {1, };
Parameters to be learned: +, 3

Output: {y; = BN, g(z;)}

1 T
s ; // mini-batch

pB = — ;3: mini-batch mean
1 & - .

0% — 21:(333 — i) // mini-batch variance

T4 i ; e // normalize
\VOp 1€

Y; — ¥T; + B = BNy g(z:) // scale and shift

loffe, Szegedy. Batch Normalization: Accelerating Deep Network Training by Reducing Internal Covariate Shift, 2015.



JInTepaTtypa

» deeplearningbook.org — ocHoBHaAa KHura no Deep Learning

* J. Nocedal, S. Wright. Numerical Optimization, 2006 — ny4ywas KHUra
NO KNAaCCUYECKOW ONTUMM3ALNN, B HEN TaKXKe paccmaTpuBaeTca
aBTOMaTuyeckoe anddepeHUnpoBaHue

M. Schmidt. Notes on Big-n Problems — 0630p meTtogos
CTOXaCTUYECKOM ONTUMM3ALNN
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