if’”‘......_ iy

MY YRR

il | A ,
i m HH‘HH '

S | SN SEN SN, . Hluu' {4

12 CSSe = ””"l"l i

HALIMOHAJIbHbINA MCCNEOOBATE/IbCKUMA
MOPOOBCKWU NIOCYOAPCTBEHHbIA YHUBEPCUTET

" MnoTHukoBa Hatanbs, AOLEHT, K.T.H.
OGPaGOTKa M306pa)KEHMM C NOMOLW b0 Kadenpa aBTomaTtaMpoBaHHbIX cucteM 06paboTkn uHdopMaumm n

UCKYCCTBEHHbIX HEMPOHHbIX CeTen ynpaBnenmii

7.
o




VICRyLU I BCHADIC RCVIPOURADIC
CETU

Y/

Y

]/ O6paboTka n30bpaxkeHM C NOMOLLbI MCKYCCTBEHHbLIX HEMPOHHbIX CETEN

www.mrsu.ru

2/27



VICRyLU I BCHADIC RCVIPOURADIC
CETU

Bxogbl CuHancol

Avenka
HelipoHa

AkcoH Bebixog

y B S Xew,  Y=F©)
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Buabl UCKYCCTBEHHBIX HEMPOHHLIX ceTeU Anst 06paboTkn N30dpakeHnn

MHOrocnouHbIn
nepcenTpoH
CBepTOYHbIE HEUPOHHbIE

cetu /

Bxoxsoil coft

BXOOHO _ i 7
(pACTPENenHTEMbHLI) CKPbITLIE {MPOMENKYTOYHBIS) oK BLIXOAHOMA \
nceegocnon sron []
Bxoaroe
H300pakeHne

C-Layerl  S-Layerl C-LavarN  S-LaverN

BXOQHbIE CHUIHaNne!
19UBHIND 819HT0XI98
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| IjpeAcTaBlieHne N300paxeHnd B oopmMarte
RGB
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237 202|159 (120 105 11@ 88 107 112 121 109

d 226 191 147 110 101/112| 98 1123 110 119 142
221 191 176|182 (203 214 169 144 133 145 155
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181 174 189 207 206 |215|194 136 142 151 133

246 237 237/231|208 | 206|192 122 143 144 111 74

239 248 232(207|187 182|184 110 114 110 113 74
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CBEpPTOYHbIE HENPOHHbLIE CETU

CBépToYyHast HEUpPOHHaAsA cCeTb — creumanbHas apXUTEeKTypa WCKYCCTBEHHbLIX HEWPOHHLIX CeTen,
npensioxkeHHaa AHom JlekyHOM © HaueneHHas Ha 3ddekTuBHOe pacno3HaBaHMe obpasos. [laHHOM
apXuUTEKType yOaeTcs ropa3go ToYHee pacno3HaBaTb OObeKTbl HA M30OpaXKeHUsIX, Tak Kak, B OTnuyme oT
MHOIOCITOMHOIo NEPCENTPOHA, YYNTLIBAETCS ABYXMEpHas TOMonorns n3obpaxxeHus.
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OpHa v3 KapT
npeapiAywero cos

OpHa m3 KapT
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[Tpumepsl KapT
NPWU3HAaKOB

https://programforyou.ru/poleznoe/convolutional-network-from-scratch-part-zero-introduction
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Lk whe

3aJavu, peliaemMble HEMPOHHbIMU CETAMU
NMPUMEHUTENBHO K N300pakeHUsaAM

Knaccudukauums
[leTekTnpoBaHne 0O6BHLEKTOB
Semantic segmentation
Instance segmentation
[eHepauuna nsobpakeHum
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Knaccmndukauus n3aodopaxeHmnm

Knaccudmkaumsa - oTHeceHue wun3obpaxkeHuss K OOHOMY WNK
HECKONbKUM npegonpeaeneHHbIM Knaccam.

[y

% confidence

1% confidence

v VGGI19
v/ Inception
v/ ResNeXt

1% confidence

Input Image:

.

1% confidence

1% confidence
Neural

Network

© 0o N o U1 A w N L, O
o
[y
N

% confidence

1% confidence

1% confidence
1% confidence

1% confidence

https://paperswithcode.com/sota/image-classification-on-imagenet
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VGG19

224x224
%% Convolution network
56x56
28x28
14x14
Max
ax . pooling
ax pooling . oeeeeeens _
ax pooling  _....e-ese
pooling _...-===""" -
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v ~ 14 MIH. n3o06paxxeHum
v/ ~ 21 TbIC. KNaccoB

https://www.image-net.org/

Habop nsobpaxeHum ImageNet
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CICRNIVIPUDARAVIC UUDCRKNIUD Ha
N300pakeHnUn

[leTeKTUpoBaHMe OOBLEKTOB — MOWUCK W BblOeneHne obracTten
N300pakeHns, cogepxalinx oobeKTbl onpeaerneHHoro Buaa.

person-:d.910~ ‘5 person : 0.998 /"‘:‘:* —

person 0.998 © umbrella:0.910 ==

handbag : 0667 Mk m '
| matofevcle .
chairc 0]571 972 chair:0.639 m
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Single Shot Detector

Extra Feature Layers

VGG-16 { . \
S - _ﬂl@ﬂ'l%ﬂf’_é'_a!ﬁf Classifier : Conv: 2x3x(4x(Classes+4))
I \\\ N\ \ \\\ L Classifier : Conv: 3x3x(8x(Classes+4)) g §
R NV R \ < S @
N— ey N\ kil 2
I o~ 3
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| \35 | N\ae 19 10 3 Conv11_2 2 c
3 \ I \ l " 8 2
L3 \ . = | \ =12 “
\ J 512 | 124 1024 £12 5 | 256 |
Conv: 3x3x1024 Conw: 1x1x1024 Conv: 1x1x258 Conv: 1x1x128 Conv: 1x1x128 Conv: 1x1x128

Conv: 3x3x512-52 Conv: 3x3x256-s2 Conv: 3x3x256-s1 Conv: 3x3x256-s1

https://towardsdatascience.com/review-ssd-single-shot-detector-object-detection-851a94607d11

/ www.mrsu.ru )

/
L/IZ' ]/ O6paboTka n306paxeHuit C MOMOLLBbI0 MCKYCCTBEHHbIX HEMPOHHbBIX CeTer 14/27




Semantic segmentation

Semantic segmentation — OTHECEHME KaXO0ro nukcensa n3odbpaxeHus
K onpeaerneHHoMy Knaccy.
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Semantic segmentation

DeeplLab V3 xception_cityscapes_trainfine (GTX9BOM) INPUT_SIZE=1538 | .
Prediction time: 403ms (2.5 fps) AVG: 356ms (2.8 ?s /- | %
&N
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Instance segmentation

Instance segmentation — NMOUCK WU BblOeneHne Mackon obrnacten
pPa3fNYHbIX OOBLEKTOB OAHOr0 CEMAHTUYECKOro Krfiacca Ha OJHOM
N300paxxeHuw.
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Instance segmentation vs Semantic segmentation

R
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MaskRCNN

Region Proposal Network

S Anchor boxes
|

Regions after

|
1
1
|
i
1
Non Max suppression
1
1

Feature Map

images

Carrvemsinst searra:

Mask Classifier: @ﬁ—' r@»’u&% — .’.

| CNN
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[eHepauunsa naobpaxxeHmnn

[eHepauuss wn3o00paxeHMM — TMpoLEeCC CO3daHMsA  HOBOIO
n300paXKeHNsa Ha OCHOBE MMEIOLLIETrocs.
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[ eHepauna nsobpaxeHumn

www.mrsu.ru

22/27

/



[eHepauunsa naobpaxxeHmnn

edges2cats
TOOL INPUT
" % %
A e < f:)

PIX2pix

process

OUTPUT

m clear random
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[ eHepaTUBHO-COCTA3aTENbHbIE CETH

GAN (Generative adversarial network) — anropntm, NOCTPOEHHbLIN HaA
KOMOMHaUNM OBYX HEMPOHHbLIX CETEN, OfHA N3 KOTOPbIX reHepupyeT

obpa3subl, a Apyrag ctapaeTcs OTNIMYUTb NpaBuiibHble 00pa3subl OT
HenpaBUSIbHbIX.
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MHCTpYMEHTDI

1. Python3 o amn?
2. Jupyter Notebook nnun PyCharm jupyter
3. OpenCV

4. PyTorch

5.

0 O PyTorch

U

OpenCV

PC

<A NVIDIA. 1 —
CUDA.
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[lonne3Hble CCbINKu

arXiv
Xabp — https://habr.com/
ArXiV - httDS: U d rXiV.Org[ Cornell niversity

Kaggle — https://www.kaggle.com/
Papers with code — https://paperswithcode.com/

B WNe=

1l Papers With Code kaggle
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