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TACBHUPJIAPHU TACHU®JIAIIJA KYJIJIAHUJIAJUTAH YCYJIJIAP

Mamamoes H.C.1, BaauscoHnoe U.X.?, lllykpyanoes b.P.1
TowkeHm uppuzayus 8a KUW/A0K XYHCAAUS2UHU MEXAHU3AYUSAAUW
MyxaHoucaapu uHcmumymu” Muaauili madkukom yHugepcumemu

2HamaHraH JaB/iaT yHUBEPCUTETH

Annotatsiya. Maqolada tasvirlarni tasniflashda qo'llaniladigan zamonaviy usullar tadqiq
etilgan. An'anaviy usullar, CNN (Convolutional Neural Network), Vision Transformer (ViT) va
gibrid yondashuvlar kabi tasniflash metodlari qiyosiy tahlil qilingan. Har bir usulning o 'ziga xos
xususiyatlari, qo'llanilish sohalari va ularning afzalliklari hamda kamchiliklari ko'rsatilgan.
Tadqiqot natijalari tasvirlardagi ma'lumotlarni qayta ishlash uchun magsadga muvofiq usulni
tanlashda muhim ahamiyat kasb etadi.

Kalit so’zlar: Tasvirlarni tasniflash, sun'iy intellekt, mashinali o'qitish, an'anaviy usullar,
CNN, Vision Transformer, gibrid usullar, kompyuterli ko 'rish, konvolyutsiya qatlamlari, SIFT, HOG,
belgilarni ajratish.

Abstract. The article studies modern methods used in image classification. Classification
methods such as traditional methods, CNN (Convolutional Neural Network), Vision Transformer
(ViT) and hybrid approaches are compared. The specific features of each method, areas of
application, and their advantages and disadvantages are shown. The results of the study are
important in choosing the appropriate method for processing image data.

Keywords: Image classification, artificial intelligence, machine learning, traditional
methods, CNN, Vision Transformer, hybrid methods, computer vision, convolutional layers, SIFT,
HOG, feature extraction.

AHnHomayus. Bcmamuve paccmampugaromcsi cogpemeHHble Memodbl, UCN0/1b3yeMble npu
Kaaccugpukayuu uzobpaxceHull. bblau npoeedeHbl cpasHUmMesbHble aHAAU3bl Memodos
Kaaccugukayuu, makux kak mpaouyuoHHole memodsl, CNN (ceepmouHasi HellpoHHAs1 cemb),
Vision Transformer (ViT) u 2ubpudHbie nodxodsl. OnucaHbl 0cO6eHHOCMU Kaxcd020 Memoda,
06/1acMu npuMeHeHUs1, ux npeumyujecmea u Hedocmamku. Pezysabmamul uccae008aHUS1 8AHCHbL
0151 8b160pa nodxodsuje2o Memoda 06pabomku daHHbIX U306PAHCEHUL.

Kawueevie caoesa: Kaaccugpukayusi u3obpadxceHull, UCKYCCMBEHHbIU UHMeA/AeKm,
MawuHHoe o6y4yeHue, mpaduyuoHHslie memodsl, CNN, Vision Transformer, 2u6pudHsie memodbl,
KoMnblomepHoe 3peHue, ceepmoyHble caou, SIFT, HOG, uzsseveHue npu3HaKkos.

X03upru KyHJa TacBUpJIApHU
aBTOMATHK TaXJIMJ KUJIULI Ba yJIAapHU
TYFPU TaCHUIALI CYHBUN UHTENTEKT
Ba MalllMHaJd YKUATHUII COXacuja
MYXUM AYHaJIMIIapAaH ovpu
xyucobJsiaHaad. KoMnbloTepau Kypuul-
ra acocjJaHrad TU3UMJApAa TacBUp-
JIJApHUA TypJapra axpaTulll, 0O6beKT-
JIJApHA aHUKJAll Ba THUMCOJUJIAPHU
TacHU}JIall Kabu BasudasapHU Xaj

3TULIJA TYpJd yCyJaap KyJJaHWJI-
MOKJa. byHaa TacBupJlapHM TacHU -
Jamjia  KyJJIaHWJaJUrad  ycyJuJiap
COHM Kyn Oy/aM6, uuijga yJjap aHba-
HaBuH, Vision Transformer (ViT), CNN
(Convolutional Neural Network),
Hybrid (CNN + RNN, CNN + Attention)
Kabu rypyxJjapra apaTWJ/raH Xo0JiaT-
Jla TaAKUK KWJIWHTraH (1-pacm).
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AHnbaHaBHi
ycyiap

N

Hybrid .

TacsuprapHH
TacHH(IAI A
KYJUIaHHIa{HraH yCyIuiap

Vision
Transformer

<

CNN

1-pacm. TacBupJiapHU TacHUGJIAlAA KY/IJIaHUIA[UTaH yCyJIap

AHbaHaBUHM ycyJsJa TacHUPJIALI
yuyyH SIFT (Scale-Invariant Feature
Transform), HOG (Histogram of
Oriented Gradients), LBP (Local Binary
Pattern), Gabor d¢uabTpsaapu, Haar
cascade classifiers, Edge Detection
(Uerapasnapuu aHukjam), Template
Matching (IIabsioH coauTHUpUL),
Color Histogram (Panr
rucTorpaMmacu) Kabu OesirujapjaH
boriganaHuIa M.

CNN  (Convolutional = Neural
Network) ycyaupa — TacBupJsiapHU
TacHUPJIaLIAa Convolution
(KonBositonisi  Katsaamiapu), ReLU
(Rectified Linear Unit), Pooling
(MaxPooling / AveragePooling), Fully
Connected Layers (TyaukK OofJiaHTaH

KaTJsamJap), Softmax, Dropout iapgan

dborgaaHUIa Y.
Vision Transformer (ViT)
ycyauaa 3ca  Patch Embedding

(bysnaksapra akpaTuil Ba Ko/Jalll),

Positional Encoding (KounaiyBHuU
ndopanam), Classification Token,
Multi-Head Self-Attention (MHSA),

Feed Forward Network (FFN), Layer
Normalization + Residual Connections,
Classification Head (Oxupru kKaTt/iam)
JapJaH GouaasaHuIa M.

['ubpuy ycynuja TacBUpJapHU
TacHU}JIALI Y4yH CNN, RNN
(Recurrent Neural Network) éxku LSTM
/ GRU, Attention, Fusion Layers,
Classification Head xXaMmza
OOlIKaJIapHU OWprajukKaa KyJuiall
MYMKHUH OV 1aH.
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1-xkazBas
TacBupsiapHU TacHUJIalAA KYJJIAaHWJIAJUTaH yCyJI1ap Ba yJIapHU KUECUU
TaBCUU
Ne Ycya HomMu Kuckauya tappud Ky1awm coxacu
TacBUpPHU paHT, LIAKJ, TEKCTYypa .
. Opavit TacBupJiap, KaM
1 AbHaHaBUM Kabu 6esiruiapu acocuza
Ma'bJIyMOTJIU X0JIaT/1ap
TacHUJIA LI
TacBup/iaH aBTOMAaTHK GeJiru HO3HM aHMK1a1I, TUGOUH
2 CNN aXpaTajy, KaTJaMmJap OpKaau TacBUPJIapHU TaHUO
ypraHaau 0JIA1I
TacBUpHU KUYUK OJIOKJIapra KeHr k¥ /1A MIn
3 Vision Transformer 6ys116 Transformer 6unan y
TacBUpJap
Tax/1MJ KUJIagu
WUKKHUTa HEUPOH TapMOK, Bupeo, BaKT/1u KeTMa-
4 ['ubpun apxXUTeKTypacu KOMOUHaLUsCH KeTJIMKJIap, MypaKKab
TaxX/1uJ

KanBangaHn KypuHUO TypuoOaU-

KaTTa

XaKM/Jaru

TacBUpJiap Ba

KU, TaCBUPJIAapHU TaCHUJ1auIAa TypJin
yCyJuI1ap KyJJIaHWJIaZ M Ba YJIapHU Xap
6MpY MyausiH IOTYK Ba KaMYUJIUKJIapra
ara. ABbHaHaBUK yCyJulap coAja
CTPYKTypara ara TacBUpJap y4yH MOC
6ysica, CNN kyn KaT/aMJu TaxJUI

Mypakkab Bu3yaJl MabJyMOTJIapHHU
TaxX/JIWJ KWIWIIJA YCTYHJUKKA 3ra.
[mbpua w™ojgennap 3ca OUp Heua
apXUTeKTypaJlapHU  OUPJIALUTUPUO,
KYIpOK JUHAaMUK Ba KOMILJIEKC
BazudasapHU OakapulllZa camapaau

acocuza IOKOPH AHUKJMKHU XHUCOOJIaHAAU.

TabMUHAaHAM. Vision Transformer sca
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