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B pamkax Tematukm aHanmsa Wun3obpakeHmn npu  nomoLim
TexHonorun UckyccteeHHoro MHTennekra cyuwlecTByeT HeCKOSbKO
ancumninH n obrnacrtewn.

MawunHHOe 3peHne, KOMMNbLIOTEPHOE 3peHue — OUCLUMNUHA
NHOPMATUKKN, MOCBALLEHHAsT OMUCAHUIO W CO3AaHUI0 MaLUWH,
KOMMbIOTEPOB, CNOCOOHbLIX OCYLLIECTBNAATD:
ObHapyxeHne Bu3yanbHbIX 06pas3oB Ha W300paXeHUn wunu
BUAEO.
Knaccundukaymio obpasos.
N opyrve 3agadm (Hanpumep, npeobpasoBaHue mn3obpaxeHuwn,
NPUHATUE PELLEHUN).



l Pacno3HaBaHue oOpa3os

PacnosHaBaHue obpa3oB Unu pacrno3HaBaHue
n3obpaxeHun (pattern, image, object recognition) — ato
4YyaCcTb 0bOnacTu MaluMHHOro obydeHuss, KoTopas UCMonb3yeT
pasnunyHble MeToAdbl ONA ODHapYXeHUst U uaeHTuduKaunm
0OBLEKTOB Ha N300paxeHuw.
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acno3HaBaHue AedeKToB Ha npon3soacrtae
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pyrue oonactu npuMeHeHun

= Pacno3HaBaHune OyKB, YMcen n gpyrnx 3Hakos.
- PacnosHaBaHne amouuu.

= AHanmM3 MeguuUnHCKUX n3obpakeHun.

- Bsanmopgeuncrteusi yenoBeka U MaLLUUHBI.
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[TpeobpasoBaHne N30bpakeHns1 B AaHHbIE, KOTOPbIE MOXHO
aHanusnpoBaTb NpU NOMOLLKM TeXHONorn n anroputmos N
Npon3BOaANTCS, HAaNpUMep, cnegyrwmm obpasom:

PasgennTtb n3obpaxeHne Ha 4YacTtu (nukcenmu).

N3mepunTb ApKOCTb (N4 4/6 nsodbpaxeHuin) u/unm uBet
KaXXgoro nukcens, Hanpumep, no RGB cucreme.
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HenocpeacTseHHO pacno3HaBaHMe U300paXXeHUn MOXET
OCYLLECTBNATLCA NPU NOMOLLM Pa3fiMYHbIX anropuTMOB,
4acTO NPUMEHSIEMbIX NOCcreaoBaTelNlbHO K OAHOMY U TOMY Xe

N300pakeHnto Ansa JOCTMKEHUS LIeNn:

Pa3nuyHble maTeMaTnyeckne MeTofdbl OOHapPYXXeHUS
rpanuy (edge detection).

ConocTtaBneHue ¢ obpasuamu (matching). ObbIYHO
COMOCTaBMAETCA He OpUrnHarbHOE U300paXkeHue, a

obpaboTaHHOE TEM UNN UHBIM METOAOM (rpaHuLbl,
rpagunenT, 4/o n T.4.).
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HenocpencTBeHHO pacno3HaBaHWEe N300paXXeHUn MOXeT
OCYLLECTBNATLCA NPU NOMOLLM Pa3fiMYHbIX anropuTMOB,
4acTO NPUMEHSIEMbIX NOCcreaoBaTelNlbHO K OAHOMY U TOMY Xe
N300paKEeHNIo AN JOCTUXKEHUS Lernu:

ObHapyxeHune npusHakos (feature detection). B kayecTtse
NPU3HaKOB MOTyT UCMNOMb30BaTbCS JIMHUU B pa3HbIX
HanpaBneHusx, yribl, OKPY>KHOCTHU, rpaHuLbl 1 ap.

[lepeBbsa 1 neca NPUHATUA peLueHnn N gpyrue MeToabl
Krnaccudukauun.

15



=

l/“’
/

OgHUM N3 MeToaoB (YaCTUYHO coYeTarwmm B cebe
npegbiayLlne) ABnaTCA CBEPTOYHbIE HEUPOHHbLIE CeTU
(convolutional neural networks).

[1pn pacno3HaBaHMM 3pUTESNTIBHOIO 0bpasa YenoBEKOM
3a[enNCcTBOBaHbI ABa TUMa KIETOK — NPOCTble pearnpyroT Ha
NUHUN NoA4 pas3HbIMW yrnamMu, CroXHble pearnpyroT Ha
KOMOMHaUMKM NPOCTbIX. Ta XXe naes nexuT B OCHOBE
cBepToYHbIX HC.
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ApXuUTeKTypHO cBepToYHble HC npeacTaBnsoT cobon
YyepegoBaHMe OBYX TUMOB CIOEB:

cBepTouYHbIX (convolutional), rae ocywecTtengaercs
cpaBHeEHNE N300paxeHns ¢ Habopom WabNoOHOB
(dbnnbTpoB) (rpaHuybl, NpsiMble NTMHUX NMO4, Pa3HbIMU
yrriamu, TOYKU U T.4.) U COCTaBNSETCH KapTa NPU3HAKOB
(feature map), B KOTOPOM 3anNUCbIBAETCA Hannyme

y4acTKOB, COOTBETCTBYIOLMX LUAabnoHam, N Ux KoopauHaThbl.

Habop wabroHoB (94p0 CBEPTKN) NoaBepPraeTcs
N3MEHEHUAM B npouecce obyyeHus.
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ApXuUTeKTypHO cBepToYHble HC npeacTaBnsoT cobon
YyepegoBaHMe OBYX TUMOB CIOEB:

cyoanckpegutnpyrowmx (subsampling) vnm cnoes
nynuHra (pulling), rae ymeHbLUaeTcs pa3MmepHOCTb
N3obpakeHnst (BCEro Urnm 4actu), YTO rNO3BOSIAET
YMEHbLUNTb 00bEM AaHHbIX U B TEOpUN N3bexaTtb

nepeoby4veHus. Halle Bcero ncnosnb3yetca yHKUNS
mMakcumyma (RelLU).
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BEpPTOYHLIE HEUPOHHbLIE CeTH

[Tocne kaxgomn napbl CrioeB 0b6pasyroTca KapTbl KapT
NPU3HaKOB, KOTOPbLIE B KOHLIE 0bpabaTbiBalOTCA OObIMHON
MHOIOCJIOUHON HEUPOHHOMU CEeTbHO (MOSTHOCBA3HbLIM
nepuenTpoHOM) Ans Nony4YeHns NTOroBOro pesynsrara.
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