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Research on the application of deep learning technology

in image enhancement

Xinying Zhang
Chongging Jiaotong University, Chongqing, 404100

Abstract: Deep learning technology has made significant progress in the field of image enhancement. By using deep learning
models such as convolutional neural networks (CNNs) and generative adversarial networks (GANSs), this technology
can achieve good results in areas such as image denoising, image deblurring, super-resolution reconstruction, and image
enhancement. These deep learning technologies have been widely applied in medical image analysis, satellite image
processing, video denoising and other fields. These technologies not only improve image quality, but also better display
information. In the future, research on deep learning technology in the field of image enhancement will continue to make new
progress and be widely applied in more applications. In addition, researchers will continue to seek more efficient and accurate
deep learning technologies to improve the effectiveness of image enhancement. Moreover, researchers will continue to explore
how to use deep learning technology to achieve image enhancement in resource-limited environments. In summary, research
on deep learning in the field of image enhancement will continue to develop and be applied in more and more fields.
Keywords: deep learning; image enhancement; convolutional neural network, autoencoder, generative adversarial network

515

AR, R IHOR, Rl RSB M, (&
2 T B A PIAT 55 R R T R AR, BAR IR
W R BRI IR . XIS H AR R TSRS TR
BRI A RS 58 SUS AT 5 . A SO
RALGE MRS Tik, A4 A i (AE) FIARL
XTI T R 250, DL AR 22 R 2% T [RS8
IIFEAR S BRI R ST Y PR RO SRR R 5 S BOR
frasimisrt, F ootk G MR AR 7R . B9
B B T R A ISR ER , AR A X — 3
BRI B

—. ESEERARHNE AR

PG 524 T LB T Bl i PR T 1Y
R XLEEAR R DUAIRAR m R B XT EEBE | T 0BT

“«22

RS, LRGSR ARG R AN X
HARTT AR D B e 24, i, W
T = ST DE e ol R S B AR S MR e RR R
PR . XFPHARTT LR S BR G AR . AR sl
R RS S SRR N i i 5
FA: DR AR T LRI 43 H o R R A )
HEREMG o S FP A F (R R i 24 S AR 4T B
#, ERBZ ML (CNN), YRG5 X R AR LA
FSHE B EUR AR LU RE | ORI . B AT . XA R
T TR 2 2 ST A L PR AT 3G 5, an A= BT
5 (GAN)o EMRPEME . R A AT LRI R i
MR PG Ty AT T R 2 ) AR SR S
PREMG R, A A giiS 28 (CAE)[ 21T Bt A i &
(AAE).,



GQQM%&

HEHNREMLFEE 2022 [9] 4
ISSN:2661-3719(Print);2661-3727(0Online)

TRIE 27 > T RR I s U A 3 7 1 X SRR Y
ROR, e e 2R ], nEEER
O3MT, TREHGALER, WM, Rz, KRR
ARRE—AIEEEENSE, TRetssd s IR, I
(E3EE0 Ly |y R 5 D AN (S

Z. REFEINEREGLE

2.1 R LS

DRI 2] S — R i Se sk LA 27 T R, A
GRIZMZE M ZR 27 B AFIE . TR 2 I R LA A 4
AWML, X EE R L AT DL 3 S BAER IR, JTAE
it Tk 2 A AL, IR B i R PR . X S 2% 1Y SR
PRl BN 22 RIORRCO IR EE 2 ) . TR
T A . EE . ARG S A, Ak
S

TR ] vhdsek BB 2 B 2 R 2% (CNNs )
PRI ZE M 2% (RNNs ) , X SERIRIEENS F )77 ) 7
MEFTE R R EE E AT INGR . R IR AT 1 25
I e ERE TS ALFN B, H B RERETE A s
T2 Il b RO o e (v P . Bl TS L AR R
Pt AW N, R EE 25 ] BORAE A 1) oy H ok
Bz, JFEAS T2 R E TR

2.2 BRI 2%

LR P24 ( Convolutional Neural Network, CNN )
PR O, EEH TR A A LA
U B RO AR 5 s s R s SRR 4
FEURRYRAAE , JF 38 2 4 3% 432 2 10 32 Sk U R 1 43
%, BR)ZE AR B R BUSRE TAEE, $ A
BEUARIRIRAE, I8 WOE R T IR 2t AR i, DA
UF AR IURRAE o A S50 0 48 /N UG 8 RO SR R R
EAPTIEAAE, FRCRE TR SCHRE . e
FERMSRE—)Z, T HEGRNSE, JRhEdit
BB RFIE ] i S AR VL BCRE R U 4325 . CNN 78
TR Z SRR TR, B ER I . BERE:
W EHRAE R PR 0SB REIE A R 2 R b
M= B IS5 F 5 B, JFTEZ 2 M2 b B 35 T Rk
N, BRI B B RIS T R AL B
I HHAARGRMIZALEE ). CNN WA VF2AEM, k2
M2 (ResNet) , HRUEFF LML (ConvLSTM ) 4§,
TR R, SRR, A2 R 45 2 —Fh
JEH BRI A, B R UG BRANTH AL 5
Wk TE R TR

2.3 JEF A2 45

HEI 225 (Recurrent Neural Network, RNN)J&—
FRRIRAGN TR L, HRE R AR 22 4 g | A
(45 B o B 0 PR i 422 A0 3B A B () DUy 1) 1 97 26
o RNN S 7S I ) 25 | i ROt 22 22 () N7 i 4
KA i A5 B, NI 4 B 8] P 510 v g RS AR . (R
J&, RNNULAFTE—SERME, HLanid, ERITFoIEL

PEAAL P, FEAL A BER P S BRI, RN 8 2%
HE B P T S BB FE SR NE I (RS, SRy T gk A )
ST A DI T —SE e (Y RNNAE R, ] i R i i 2
(LSTM) I J#EAGHREIC (GRU ) &, X SERIAY G 1)
FEAT THLHIAR A e BE K 0 PP S A (R A BB, &
RS A R AL BRI 1 7 50K, I REAM S 18] 3 51 v
BRI PE . BRI, RNNE—FP 5 A ik i 4
AR, ETEEETUI . PLasBE . ASRE S A PSSR
15 THER A IRCR

2.4 4 T 4%

A TP 2% ( Generative Adversarial Network,
GAN) J2—FiLasa= 2 HR, HPh &ML A
A AR g o AR AR AT 55 R A S SR AR R 4
i, D0 AT 55 2 DX o0 A e A s ) 580 P L S8
Wi o A AR S RN R TAE, DMELEAE A RS
LSRR A ARL ) S B s S 2 R I RE T, i )
o S DX 2 e £ S 5 a0 AR L SR A i 2
A R T o XA R T XA, R R
A AT 4 . GANRERS A il B i A & . &t
SCARSERAE, P ass N T AR . &, SRS
Bl . B2, RO R4S R — R R TR e B TR 2
SIRERY S A s A 5 R S P 2 A A e
XFHCE IRk > Bl oA, HAT g B B A i g
71, ITEEURAE R BRI A . 8 o PR B 45451
WA IZ R H]

=, REZIEBRGIGER AR EMERH

3.1 FEEUR LM H]

TR 70 PRI 25 W e 34 by A2 368 o P o 22 X 2%
BRI/ ER s . fEF 25t , EEBRTRES
2 BN Z s M S, AR B R IS O3 E
BRI SR AR D IR EE 2 2 BOR AT LIE o 1 25 4 PR
22 2% (CNN) KA R M m] i, X BB 28] D)5 ]
PG I 7 R AR R AR 22 5, Ol P X 2622 SRk
FBRMER N, R S T AT MR MR R GE T
DA AT A MR R B S, SR TN 247 (1 CNNAR ALK
ok /L M P A R B PRAR . R UL B AT DnCNIN,
FFDNet, RED-Net%%, X EfEARZ 5 h AR EF
BN, e A SR G B, EIR i 4
T MTRE , TEEDR YRR w1 B, TEBE SRR
EPRRAE . BRRUL, W TERG LM B
BEM . FEAOk, TREE S ) TR R M s ) I I 25
ORIz, IR RAEH] .

3.2 TE GO 3 B H]

TR 2 S TEEIMGORA 73 H 38 v i) B R P 2 i fe
P2 W 28 (4120 52 2 BRI 73 B, Tl I SRR i 4
TR ZE R 2% (DCNN) AT A2 2] G b R -4 O T
B PER . 2Rt BUIRBRTTREAE &,
INTEAR I PR W AR P s T 4R/ N B oh . IR

23



HEHRERKFREES 2022 [9] 4
ISSN:2661-3719(Print);2661-3727(Online)

@ Universe

2 ) HOR W] LGl i YR O BT M 2% (GAN) KA e &l
BB PR, XL 25 1] LA ] B BRI
FHIX SEARFTER A i 20 PR i, (T A TR
) W RG] LU i AR R ER, SR I
TP GANBRDR AR i 0 PR IR . XY RGETT LU
R B, T M A 4 R W LR EE A
SRGAN, ESRGAN, RCAN%. XFIATERZ 5T
HAAREFRIRIHT, BIINTE NG AR P g B, 7EI8
AACP R ETE W, FEENR] S s R e, FEBE
AR PR AR L N TR AT DA VR BE 27 T 1Y
PG I PR B GE EUG B, (T M . S
Jiko WEAb, SR — A A s S, R4
VL% At e 25 S A TR BE 2 2] PELGURE 3 R AR 11 e 7Y
P17 o LR ARLEANN 2 AL RN, IR
WAEIZRNH

3.3 TEEUR S BB

TRIE 7 2T R R 0 B b i LA R P S (0 T e 22 10 2%
RPN &R FEBES AR, B Sr
F AT LS Bl B A S A A2 W e L LE AR o3 ) A
FREHLIRE , BRBE AR 2] HOR AT LU ik Y 2 B 28 R 4
(CNN) RPN EHG T ik . X Se 28] L2 o] [- &
R AR LU ARAE , JRR T BRI . filn,
fdT R 27 A AT B RSy IR R GE T LA ] MRT 2
CT FIGARZWE . sl i CNN BEALI %, REenT
P2z o] e A REAE IR O TR e xXRE, BEA ]
DUSEORS i Ul o 1, R sk 2645 R MLRING Y7
T nbh, TEmHR o B rh b AR 240 R 7 > 1
B, fun{di HJU-Net, DenseNet, DeepLabV3+%;§}H§§|€
SRR L . X AR AT DAY B = A= TG b ) i il
HAUNEEHE, IF XS5 BRI W A7 I B o
RO, TR TR R E b A AR i
NGB 2 I 28 AT LR A3 1, AT LA s e R3] ]
BRI T 22 W ANRYT

M, REFIEEGIEETEHNEZREAE

PGB 0 T H LB Bt R B 4
Ao B E I TETH LG s Al ) — 28 =Bk e )y
mALAE R BER | BRSO . RS . BIR
A, PRI . I TRAE kB FUR IR EE 2 S 7E T

«24

TEHLENG I SR A — 2 =By ), R 2 BRI
SR AT RN FHIEFEAR B R FIRA . BEE DFFE TR
A, T B 5 )R TR e v R ik O s R g
PERGE FPE, (EICREAE I ] T4 RS [R) S AR o 3 1) ]
1B IR RS AE LA BB IR 35 T s R
TR 2% 2 FE G R 5 BB AU, A R0 08 5 = 24 ]
BtaRaE

. &RiE

TR 25 2] B AR TR UGS s A 0 1 T 9 B 4B
TREWIRE, RAREEF LN TIHFLRTIRES
Y MR IR Ty 7k, 3Ky vk AT ATE RS A 5 1 [R]
BB/ M | B EXT L RE . SSRGS
Hor, AR HIM % (GANs ) 78 BRIG IG5 4TS S T
FRol R, BN TR PR
1% .

BEE N T REFIR AR A& ', 76 EIGG 58 $
okE 2 B 247 IR 2 T AR T o Bk,
RIS 2 ) FRAE PGSR AT AT BRI ST, Heoh Tk
LA Gr i BGOSR BT, S TH3RAT]
BRI RN T AR R

Sk

[1] FERTE, sG], BIBER, JRLlif. JeTIRE )
AR R R R i R R 253 . o2k BRRHE, 2021.
18(01): p. 77-80.

[2] EJ7R, BN, BFefh, mhl, B, skJkiE. R
FHAB TR [ Jfith & 9 2% 1) PGS s Bk W L2431
2£), 2019. 53(09): p. 1728—-1740.

[3] X, BT4:88, & KM, ERF. BT RS
G MR E LR, THAAL TR S R, 2021. 57(07):
p- 1-13.

[4] SR, MRS, WU, BRITE, FaREE, XISCR.
TR 2] 1 B 08 7 R LA TR,
2022. 50(09): p. 2265-2294. ;

WH: A \mETTRZE QAR FIH

55 cste2021jeyj—msxmX0992

A YN, S N 2 A B S S e RN B

5. CYS22421



