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Application research of deep learning in image recognition
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Abstract

With the rapid advancement of artificial intelligence, deep learning has emerged as the core methodology for image recognition.
By employing nonlinear mapping through multi-layer neural networks, it achieves automatic feature extraction and hierarchical
representation, significantly enhancing recognition accuracy and generalization capabilities. Unlike traditional methods reliant
on manual feature engineering, deep learning enables end-to-end learning driven by big data. This paper systematically analyzes
the principles, mainstream models, and typical applications of deep learning in image recognition, with a focus on exploring the
mechanisms and optimization strategies of CNN, RNN, and GAN in object detection, facial recognition, and building energy
efficiency analysis. The research demonstrates that deep learning accelerates the intelligent transformation of image recognition,
showcasing promising applications in autonomous driving, architectural monitoring, and security surveillance, while providing robust

support for the development of intelligent vision systems.

Keywords

deep learning; image recognition; convolutional neural network; feature extraction

ix 7 ) EEGIR A PR M AR

THERR  aPh
PR T B8, HE - ATrd AP 451191

=

MELAEA LA e Bk Kk, RAEF T LRABRPMNG STk, il b B ZEM& e R us, SIAAIES A St
BREERERE, RGRIVAMEL 2R, METRMATHIEGERT &, REF T RGERBIEIRS T FI# 2
HFS], AL RRSIRIEST T EBGASA PR RE, LAMALEA G A, £EIKTCNN, RNNSGANA B ARER . A

Jo iR A o 2 L AR AT R R SRk BRSO, IR TS T BRI M A Ak b sb R, R AN 0,

HHRL %

S YRR AR, AR AL R 6 SR T A 2

KA

RS BBRR,; SRAZRE,; FIERIR

1518

EGRINBIEN N T RESUR I EZ 5[, BELLTE
MRS S il (5 R . MEE TR IRAEE
BEREEF, REE: IR T GBI AR M TRAEER A
B SIFHIEE SIS, BRI IEE (CNN) M HATAR
RFEEFRRN . ABIRB . BEIUTTRE TSRS T E R
%, T4k, Transformer il Vision Transformer ( ViT ) Z55
ZERHHEL, #—Hn R TEIGIRDINGRE ST B, A,
TR e ST R R K TRkt . A RS
PRITER B 5 SRR B R R DR . SR R 5 AR
Fath, AEREMIE ARG AL S N RIS S 55

JA7Re

[fEZER-T] MR (1989-) , &, PEIFEHZA, M
T, im, MBATERENR.

76

2 REZS5EKIRHMWIEISEM
21 REZSNWERRIE

RIS AR I ERE 3, Ho B Rl
2 ARSI AR FL R SRR, SCBIEHERFIE R Z AL
o, HANEZEEERAR . 2 M ERESmHE, 8
THRRRE B 5 I SRR B AR (A E S, fEEAIRERS
TEEAEEEZS AT HARIURHIE . SR RIS B Ry
KEEMHET : ERATRIHFE, fEsiitE Rah S
BN KA, BB KWz e . HE GPU ITERE DR
F 5 KPR SRS (40 ImageNet ) RUHIL, HEES]
VISR SIRBIRE AR R T B4R, s TitEy i
HIPE A FE
22 BBiIAGIMNERZESZSRIE

FEHGIRB IR OMESS BAE S 2E  Rll, s3EI 515
HIEARFREN] 2 AR . FEERRE, BRI 545
FRMPU AN B, TEAREE S SIREZR T, HRALREIS @ H sl >



AHTESATERE -

$06% - 506452025 11 A

PRGNS SOH TR ME AL, SEEDN RIS 25
e, R SRR RS e BRI 2R A
B EACRHIEZS A, W N T, SR pm e S
M.
2.3 REFIEBKIRA FHALE

BREE S Sl 22 R WA 5 R SR MARZ 2l i 2 AR AIE
s, EER R RRIRERIERRAE ). AR ARE
TR E SR STUERE, R ASRNINE AT N
EIBIRBIESS . HEAh, BRI SRR AT Sy > 5T
BBOR, SIS S BIU80ER, ARG 20
HEn FHEEE T A4

3 HMMEMLE (CNN ) ZEE&IRA AR A

3.1 CNN B4+ 5 T/EHLH

BRURLMZ (CNN) DL “REEE—ELE—E
UCERAE” RO EFE RIS HEsh, 2
Buhsk . SR 5K SR AARHE ;K S R
BAZEF SRAEERGT, ERIES RS YR ST E R R
fir, MALE (BRK/ ML) SHT R REE, HHINgE RS i
PR ARARE, RIS LRI, IR E T 4
BRI FRIREETT; #HH—1b (BN) FasEfbEEnfi. o
6 ; Dropout 7EYIIZRHAREH LK i £t U 4D & -
Rz, R0 UGS RIERAE N, iee
HRE AR (GAP) 52 EBIHB) . B CNN
WHBIARRE | BEER: . EE B S 2 REERIE &7,
IS AR R EFRARE ml (i, M RESRIANTT 5 & /R1E 3¢,
SIS b S R AR
3.2 #18Y CNN =B 5% aEEL 3

E LeNet 24 7 4 & J5, AlexNet 55 £ 55 /% 19 45 14,
ReLU 5 GPU VI 7F ImageNet S22 fE; VGG DL
1EH 3 x 3 /NERABS SRS R RIERIS, (B2EES
IHERMM . GoogLeNet i1 Inception £ 45 52 4% #4) S F1L
LR REBER, AREMHITE; ResNet IR ZE EHT
ERBAL SRR, S EEEMNE RE I, By
JRERRIELLL . DenseNet il FFHIEE FRTF 252 55
JE7iE; MobileNet 5 ShuffleNet [ [, DL ] 4>
5/ HERE(R FLOPs; EfficientNet 5K FHE -4 i s (£ M
SRR WS OPERART L, REEE SR E R
i, LA TEES, ResNet/ConvNeXt 257E ik S el iFfel:
FHIFaE, EfficientNet (£ B 2R = H L%, DenseNet
1 NEE S TR TSP AN BSR4
BEIRI . ILRTESEE SRR
3.3 CNN 7E 822 iy [l s R SR 21

El ARk 5T, Faster R-CNN DI ES “FkAE + 45
KO LIEHEE, o475 ; YOLO, SSD %E—Hr
BT s B e 5 22 RO IE B S Blm S m e, 3R
mAP 552, EIRIE IR S8R & B R R 2.

NIETRBISTE, FaceNet DU &5 > P A= R4 A, ArcFace
B ARSI RRRIAIEE . AN £, L.
TR SRR N RRRE R B & SO ST S AR,
EUEBM R IE BTG R TARBIA, EASKE, CNNRIEZ
REFHEBVE SN, R, REtSiE ik
PR, HiEs 532 ). Transformer L
A, NHFLRERSIEL . 2455 Rl S g Tl R
il %

4 REFINYT BRERSEFHNMA
4.1 EAHMEZMLE ( RNN ) S5rFE1&IAS)

TEIARZE %S (RNN) FEEIGIRBI F 3= 2 T ah
B, SESHREFEIIRBGES . HAZO e T RERI )
YERT I EESARURRIE, ST R S E G B RS . bR
RNN B fEINERS Y, KEaT— 200 R B RN STk A
B —8B5, Mgz FoIRRREEC R 2R, %48 RNN
RIS 5 BRI sl g e R, PR T HxT
KHIRAN A ST RE ) . KHEHAILIZIN%S (LSTM) 51 G
IREETE (GRU) il 5| AFAL ] sl 1S H T ILE,
BREEHEIE S, RS R N R FITAh
B, RS . SR A EIRB (55, RNN
REE NS b ER AR B e s SR . 4565
TR AR I 25 [ FHIE, JEBL CNN-RNN &AL, w]if
— PRI A RTRR IS S5 = #eE D, AR
RElRTs 5 H s R R R A ) ST
4.2 £RITIM ( GAN ) EEGRIGERRIER

AR HTINES (GAN) il A pleas 5B 28 o iRl
AL, SCBL T MRS B TR IR ML 2% 5] . AERRES
T BEAT B SRS, FIBIE A TIX o BB,
WIEH G, ARk SONRE T B LR G, GAN 7EE]
GeE . =0, BOPRER, XD KRR 540
WFNRE . R EERGEAR R S &AW =T,
GAN "B 78 IR , BRI IZ AL RE D . B,
TR S D EHGELE Y, GAN i HTEIGERS S
PEREET, W EARIRBIOREE ST FtE. mEk, &0
GAN (cGAN ) 5 CycleGAN S5 Suft Al dE— 254 e T HAF
SRR A S T B2 ST R R T 0, EERIGIRR 250
TEES R S0P B R B MR B e ERE
4.3 Transformer #& 5 51 FFHER

Transformer T )T HRIB S, HEOWBES
TR R e it &, LI AL BRRE L.
TR, MRS I AL, TERR VIT S,
VIT FEG I AT BT AN Patch B, HORFHZGM:
RAAFERF], FIRZ K BEEEINEIE SRR N EE
R & DI R Y et AT 2B R D 45 R 3 <7 B 1Y)
PR, FHERfESE CNN, Transformer /52 472 . 2R EEH
PR R B ARE s R TR (L. J5472H Swin Transformer

77



