P qﬁ@l FR5F%
W

DGSF-AOT: #i#l W58 Famaigmp AREIGEE

e W LA (E - R
(1. TMEAEKRFHIBEAFELE ISR, TN T 550025;
2. FTMABREXRANEF AL T LEEZEE, TN KA 550025;
3. MEFAEKRFHSL, M 5T 550025)

& OE: EXE A RN AR UGS FAT S bt A7 TE AR SO A AL 518 572 RS SUR
LR, T HTEA RIS B R B & 3G ) i NS R E M 4% . B R I M 2 2 K
BRARR R KB LR UEE, HIINBEAEHLS: (1D RESETENEERH 2 268 550H
—AG ST A B] E IS LRI R, B Gk R [ e b A 7 X, RE T TRE R 1 RS PR U
i (2 BESNIHEREREERBRMBOCR, ARk 7RG SRS 5 10 25 1432 5T 1A AR BE S
A R, SEUGEE R, AN TR EL S SCAT, #i5LiE(E FFHQ. CelebA-HQ A LFW A #E4E E
f) PSNR A1 SSIM 4845 F 132 71 T 0.382 dB #10.004 1, FID P37 7.81%, JOH A RTRER (>50%)
YistN, FIDV¥ITFRET 21534, BFERATERERTAREGEERGE, £AERELSE. 4iH—5t
I R B R .

KR bROCEE: ShAKRER G ARSI BRI

hEDS: TN957.52; TP391.41

SCRRFRESRD: A

doi: 10.11959/j.issn.1000-0801.2026016

DGSF-AOT: dynamic gating and self-attention
fusion enhancement for face image restoration

Bai Wuer'?, Zhang Qian"*?, Liu Shuangl’z, Teng Lin'?, Yang Sihongl’2
1. School of Data Science and Information Engineering, Guizhou Minzu University, Guiyang 550025, China
2. Key Laboratory of Pattern Recognition and Intelligent Systems of Guizhou, Guiyang 550025, China
3. Academic Affairs Office, Guizhou Minzu University, Guiyang 550025, China

Abstract: Aiming at the phenomena of insufficient fine-grained texture synthesis, structural repair faults, and seman-

Wim A ER: 2025-06-09; 1EEIHHA: 2025-07-04

BIEEE: 5Kz, gzmuzq@gzmu.edu.cn

EE&WH: AMNEEEYRIEIES TS B HE st =0 HE  (No. By##[2023]012 5 SiM RIE R REFRHATH
(No.GZMUZK [2021] YB23, No.GZMUZK [2023] QN10)

Foundation Items: Key Laboratory of Big Data Analysis and Intelligent Computing in Guizhou Higher Education Institutions (No.Gui-
zhou Education Technology [2023] 012), School-level Scientific Research Projects of Guizhou Minzu University (No.GZMUZK [2021]
YB23, No.GZMUZK [2023] QN10)



- 121 -

tic detuning, which are commonly found in face image restoration tasks in complex contexts, a face image restoration
network based on the fusion enhancement of a dynamic gating mechanism with a self-attention module was proposed.
The algorithm captured local details and long-range contextual information by constructing a multilevel dilated convo-
lutional group, and introduced a dual innovative mechanism: (1) the deep dynamic gating mechanism adopted multi-
layer convolution with batch normalization to achieve spatially adaptive feature selection, replacing the fixed fusion
of the traditional residual connection, which significantly enhanced the flexibility and accuracy of feature expression;
(2) the self-attention mechanism explicitly modeled global pixel dependencies, which effectively solved the difficul-
ties of structural coherence and fine-grained texture synthesis in large-scale defect repair. Experiments show that, com-
pared with the better comparison algorithm SCAT, this new method improves PSNR and SSIM metrics by an average
of 0.382 dB and 0.004 1, and improves FID by an average of 7.81% on three face datasets, namely, FFHQ, CelebA-
HQ, and LFW, especially in the scene of large-area occlusion (>50%), the FID decreased by an average of 2.153 4,
significantly improving the accuracy of face images in complex backgrounds. It improves the quality of face image
restoration under complex backgrounds, especially in generating realistic textures and structural consistency, showing
outstanding advantages.

Key words: contextual modeling, dynamic feature fusion, dynamic gating mechanism, self-attention mechanism
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NEARE . AHE T DCDPI 53k, R AR I
PSNR A1 SSIM fi5 RS AR T 5%, HASCEH %
7E PSNR A1 SSIM _E~F 84 75 % 553% 0.880 6 dB Al
0.007 9. [F3, AHF T MISF &%, REARH
51E FID A1 LPIPS #6845 W& = T 500k, (HTERT
13RS Lol AR SCRVRAE 3 MR bR PR T
0.002 2. 0.031 7410.002 1.

232 M E AT

N T AT A FEINEREE AR, &
SCAE 3 AN R BEAT sE X LL A i . AN IR B
#£ FFHQ. LFW. CelebA-HQ ¥#i4E I 5& 1 »ot
FERCR o mlinpE 5. 6. 7R, EISHE 147~
55 44T 7 0l 2R R FE ARG L X TE] AN 21%~30% F|
51%~60% T AFRIJTEMMBEEHBIR. B MK 7H
5 AT~ 5 3470 MR RS 31%~40% 41%~
50% A1 51%~60% X [8] T X LB AR . KBS
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#=2 A REZERELFWHIESE LTS R
izt WD G A ) AOT-GAN  DSNet CTSDG PICMM MISF DCDPI SCAT A%
PSNR/dB 1 1%~10% 389354 387269 411515 350273  39.7345  40.1457  42.0393  42.4026
11%~20% 320346 321127 339362  28.6952  33.0220 335813 347192 35.0471
21%~30% 276682 283516  29.7304 249404  29.1315  29.6554 303604 30.7081
31%~40% 243697 257187 266782 221424 262790 267988  27.1174 275554
41%~50% 217040 235917 244037 198316  23.9785 245829 245733  25.0488
51%~60% 169198 205345 209202 164099 205637 212172  20.6858 21.1100
SSIM 1 1%~10% 0.983 7 0.983 5 0.989 0 0.9719 0.986 3 0.987 3 09907  0.9911
11%~20% 0.9553 0.9549 0.967 1 0.928 0 0.961 4 0.964 2 09717 09729
21%~30% 0.9122 0.9155 0.933 3 0.869 6 0.9253 0.9302 0.9415  0.9442
31%~40% 0.860 3 0.872 4 0.8927 0.803 6 0.883 5 0.890 3 0.9028  0.9081
41%~50% 0.798 6 0.8229 0.846 0 0.725 6 0.833 7 0.844 1 0.8551  0.8640
51%~60% 0.690 5 0.7470 0.765 0 0.607 8 0.747 5 0.763 6 07617  0.776 5
L1l 1%~10% 0.003 3 0.002 3 0.001 6 0.004 9 0.002 0 0.001 9 0.0015  0.0014
11%~20% 0.007 5 0.006 5 0.004 9 0.0115 0.005 8 0.005 5 0.0045  0.004 4
21%~30% 0.0143 0.0123 0.009 9 0.020 7 0.0111 0.0107 0.0093  0.0089
31%~40% 0.023 6 0.019 2 0.016 3 0.032 4 0.017 8 0.0172 0.0156  0.0147
41%~50% 0.036 4 0.027 7 0.024 0 0.047 5 0.026 3 0.025 0 0.0236  0.0222
51%~60% 0.074 6 0.044 6 0.0418 0.0819 0.044 7 0.042 3 0.0433  0.0408
FID | 1%~10% 3.434 4 3.350 5 27122 55169 2.878 3 3.136 8 25112 24249
11%~20% 7.8109 6.8242 5.6363 114014  5.6856 6.186 9 50243  4.8099
21%~30% 145507  10.829 1 9.5358 19.1626 89454  10.0037 80006  7.6273
31%~40% 245468  14.9571 143358  27.8485 126706  14.1196  11.8840 11.1317
41%~50% 39.429 5 19.6195 202120 395551 169592  19.0983  16.1407 15.1418
51%~60% 747427 261640 307686  58.8279 243516 275287  26.8315 24.9656
LPIPS | 1%~10% 0.009 6 0.008 8 0.006 5 0.019 1 0.007 1 0.008 8 0.0059  0.0056
11%~20% 0.030 1 0.024 7 0.020 1 0.050 3 0.020 3 0.0239 0.0178  0.0170
21%~30% 0.064 3 0.046 6 0.0413 0.092 4 0.039 7 0.044 9 0.0362  0.0348
31%~40% 0.109 7 0.0720 0.068 1 0.1442 0.064 0 0.069 9 0.0604  0.0578
41%~50% 0.168 0 0.102 4 0.100 6 0.2070 0.094 3 0.099 5 0.0913  0.0876
51%~60% 0.289 3 0.1555 0.166 7 0.307 9 0.156 5 0.159 4 0.1630  0.1589
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~ B 7 IR 5 3 51~ 5 9 B FROR & Ao FL L
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(21%~40% FEAG LL D, A SCRVELE S M H
S 55 SRR TR IEA . PLE S 58 14T .
E2ATME 6 147 BT THRERG AE, &
SPEAT. FHigk. HRHE. BEFLSMTTHBE, K
LHEIEAMUBE G EIRF IR IEE, EsEM T 5

WX B ARG, TG LRI 7R T
X KT AR RS R I (41%~60% HERG EL G, A
SRR R S U G A2 5 AN S5 R S R AR #
— M, WESHEITARBE S, Ak EE
JERE LSRRG s B 658 24T 28 34T HUHRHE
FIRH 26 E 0, METxE%k, H=AEmd
RIS B T BOA BUANE], BE X L
WA N ER . W% ESHE4TAY
FEMEIRFUR. JEERERE R 417 585 4 41
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HERIEFE 2026 45 2 Hf

#=3 T RIEETE CelebA-HQHIEE FHIXTEL 25 R

izt WA B A ] AOT-GAN  DSNet CTSDG PICMM MISF DCDPI SCAT  ARICHE
PSNR/dB 1 1%~10% 373496 374242  39.6306 352666 383091 387548 402297  40.8567
11%~20% 31.0864 316365 332932 298166 324200 329639 338267 34.3056

21%~30% 273092 284542 297437 267827  29.1073  29.6007  30.1379  30.566 2

31%~40% 244769 261887  27.1850 244773 266804 27.1769 274123 27.8456

41%~50% 221136 243574 251661 225579 247566 252430 252258  25.644 1

51%~60% 17.9583  21.8246  22.1575 195057 217938 223166  21.7119 221211

SSIM 1 1%~10% 0.979 4 0.979 3 0.985 5 0.970 9 0.982 4 0.984 2 0.9879  0.9883
11%~20% 0.943 8 0.945 1 0.958 3 0.929 3 0.9523 0.9570 09647 09655

21%~30% 0.894 7 0.903 7 0.921 4 0.880 1 09141 0.9219 09320  0.9335

31%~40% 0.8380 0.859 7 0.879 1 0.826 9 0.8715 0.8825 0.8923  0.8950

41%~50% 0.773 1 0.811 4 0.8316 0.766 8 0.823 8 0.838 8 0.8461  0.8502

51%~60% 0.673 6 0.743 8 0.755 8 0.6722 0.747 4 0.769 4 0.7629  0.768 6

L1 1%~10% 0.003 7 0.002 6 0.001 9 0.004 4 0.002 3 0.002 2 0.0018  0.0016
11%~20% 0.008 3 0.007 0 0.005 3 0.009 7 0.006 3 0.005 9 0.0051  0.0047

21%~30% 0.0152 0.0127 0.010 1 0.016 4 0.0115 0.0108 0.0099  0.0092

31%~40% 0.024 1 0.019 0 0.0158 0.024 3 0.0175 0.016 6 0.0158  0.0146

41%~50% 0.036 1 0.026 4 0.0226 0.0339 0.024 8 0.023 4 0.0230  0.0213

51%~60% 0.069 3 0.039 6 0.036 9 0.054 9 0.039 6 0.0372 0.0403  0.0372

FID | 1%~10% 1.8308 1.687 8 1.1712 27853 1.2758 1.605 4 1.0883  0.9838
11%~20% 5.0225 3.749 6 3.056 3 5.6520 2.8412 33999 27414  2.4088

21%~30% 10.7319 6.106 8 5.4330 9.368 0 47237 55421 47743 42575

31%~40% 19.828 3 8.7818 8.289 0 13.5465  6.5970 7.6929 6.8743 62127

41%~50% 33.514 4 12.157 1 119126 187053  9.044 5 105480 97946  8.793 6

51%~60% 66.464 2 16.488 9 174080 292568  12.8840 152042  16.1104 14.5200

LPIPS | 1%~10% 0.010 8 0.009 3 0.007 1 0.0163 0.007 5 0.008 5 0.0067  0.0058
11%~20% 0.0329 0.024 7 0.020 8 0.038 6 0.020 4 0.022 1 0.0195  0.0170

21%~30% 0.067 0 0.044 1 0.040 7 0.065 0 0.037 8 0.0399 0.0376  0.0333

31%~40% 0.1123 0.065 8 0.065 2 0.094 8 0.058 2 0.060 4 0.0596  0.0532

41%~50% 0.172 4 0.0910 0.094 5 0.129 5 0.082 6 0.085 1 0.0867  0.0784

51%~60% 0.297 0 0.1317 0.148 7 0.193 1 0.129 6 0.1309 0.1488  0.1361
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K7 AFEEVETE CelebA-HQ Hidhi 4 _F 1 5 X EL AR

N B CelebA-HQ %4l 45

R ZE . SR, ME 73T R LB A,
TE 51%~60% HEi% N A SCEVEAEAN 3 RUR 5 4514
52 RV J7 TH 8 MISF VLA E W B %5 %, H1E
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KIS EAEE S E IR, B R A 5 B
AR AE 2 3, BRH B GC A AR (i L 20 2 i
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w7 EME IS, R b, AR SCEIERRE SEILAL
VB SOWLIE 5 4l ke B S0 FE 8 R R R e R
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N T SR R, AN SCTE FRHQ 24
£ TR RS a0 0 Mo FEUEAR R R R AR AR AT
BB R GG 4% 5 Net] A5 2 71 SEAE R AL 56 Al 1
FINBERSILH L Net2 A & 7 FE k5
B EIGVRER BEBN A T TN X 45 . Net3 #1542
[ S 80 VA UL 5 TR BE B S T 1 ML IS 1
PR26% o AR fih S 56 M A o) B L3R 4.

x4 BRBRER ST YEIRIIEL

R EVER ML IR TN
i x x
Netl N X
Net2 X N
Net3 N N

T < RTRATR IR VIR BRI e

241 ZEZHARER

ERTHRASLIG A R WK S, RS AA, Net3
W25 7E 2 TR b BRI B E R . AR S,
FBCT SEHERITY, Net3 75180 5 & 48 b5y T HUAS
TFEAR T PSNRAEF 4R 1 1.098 dB, SSIM
SEEHRETE 7 0.012, [FRE L1 R K T 0.002, X
SRR, SN BRIV T
RERE A G BB AR U &, (AR RAE S A
3¢ J22 THD By B Ja — B, AR T R AR FR T
B, AT =2 S AR IS R R
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#+=5 EEHMLWER
b it I 1%~10% 15 11%~20% FE521%~30% HEI531%~40% Mi41%~50% D 51%~60%

PSNR/dB 1 B i 392177 32.9950 29.339 8 26.568 0 244757 20.992 5
Netl 39.4532 33.193 7 29.5370 26.726 5 24.569 4 21.106 5
Net2 40.401 0 33.936 5 30.144 3 27.2659 25.076 9 21.5215
Net3 40.594 9 342358 30.489 5 27.608 3 25.404 9 21.8413

SSIM 1 i 0.986 3 0.9613 0.926 3 0.885 1 0.8377 0.7515
Netl 0.986 7 0.962 1 0.9277 0.886 6 0.8389 0.752 4

Net2 0.988 2 0.965 8 0.933 6 0.894 8 0.849 3 0.765 5

Net3 0.988 6 0.967 1 0.936 3 0.899 1 0.855 3 0.774 4

JAN B2 0.002 0 0.005 6 0.010 7 0.017 1 0.024 9 0.043 7
Netl 0.001 9 0.005 4 0.010 4 0.016 8 0.024 6 0.0432

Net2 0.0017 0.004 9 0.009 6 0.015 4 0.022 7 0.040 3

Net3 0.001 7 0.004 8 0.009 2 0.014 9 0.022 0 0.038 9
FID | B2 15231 3.748 9 6.5527 9.745 1 13.526 2 23.1959
Netl 1.468 2 3.676 6 6.4290 9.6509 13.441 5 23.105 5
Net2 1.1973 3.110 6 5.523 4 8.3015 11.4249 20.663 2
Net3 1.246 0 3.1384 55177 8.083 2 11.018 6 17.794 0

LPIPS | S 0.007 5 0.021 6 0.0413 0.065 5 0.094 7 0.1597
Netl 0.007 5 0.0215 0.041 1 0.065 1 0.094 5 0.159 8

Net2 0.006 1 0.018 0 0.0355 0.057 4 0.084 3 0.147 1

Net3 0.006 2 0.0182 0.0358 0.057 4 0.083 8 0.144 4

AR S TS 1/ R ey S A 7/

Net3 IEKT- Net2, (HBEA D LGN 21%, FID
AR T oA X2, IXEMIE T H R IHLHI KR
A A e I BB E Y K 8. gt —
S3HTLPIPS $8F5, 7E Net2 B4 5] N H = S
BRSE, 0 31% A EZHER BRI BN
B3, FIZAGE A B SURAHA R TR
FE s P INE SCER . EAERRRE, 3T HENL
-5 EE R IHU B EE FHAE 31% DA
TR R AR, SORATTE R IR,
242 N RER

N RN BV T B [ D 248 5 T R ) 2
R, ARICAE 21%~60% FED L5 T 3647 58 PEXT
IINT o ASTRIAE B mloet LE s R an P 8 o, P 8
5147 B 5 4 47 R IR A X TE] 21%~30% F
51%~60% 15 2 2R . i 4 47 i 2 4 5
BRI LAE H, Net3 £ RTHA GBS T R I H
E IR AR

L

Net2 et3 (2!:)

LG TR S Netl
KSR AR
P« A MK ) FRHQ SR .

TE 21%~30% A& R E LT (BI85 1
A7), Net3 D 1 & 58 6 1 1) -1 4 A8
5, MERRA PR BN A EE O 5 1 M VAR K R .
TEALEE 31%~40% ST (B8 25 247), Net3 7E
R FLAS S RO, RS T TR Y T
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fil, BEFLOVSLECE . fE KA 51%~60% K,
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Net3 (£ & H M4k, & 8 2
LLRGFEE,
2.4.3 DGSF-AOT E4iH Gk 36

AR SCIE I R SE 36 R 2R DGSF-AOT R b &
JEBOMAERIPE BE B SE MBI o B E S D0 B IR
&, AR SCAE 21%~60% A5 6 [ P 5% B e i 5 3k
IT1~10 Z AR RS, ERAESHES

4ATHIIRGEAE . 4%

ZHER/MUBIRTIR T, B 2 a v S T e e
PR, B mmﬁﬁ6ﬁm%ﬁ$ FHECT 248,
R LE SRR 5.02x 10 FHE LT, A RERE
SRR DL 7E21%~50% IS5 E N, PSNR
FRARAEAE 0.04 TS 22 7, HARIBARI T IR
FE SR I TE G B RE N

RT AREHSHEM L

PEREFRARI P17 5< R . DGSF-AOT JZ 507 fil S 56 ¥ ZHUR/M(10°)
R G ! 555
W - 2 6.06
& 6 %1, 4 DGSF-AOT #t & % 8 JZ 1/, X .5
%} 6 F5 PSNR £l SSIM E@T%ﬂiﬁ??’ﬂﬁﬂ: YD 4 11.08
JRHOERRN 9 2 KL B, RS Re R bR A 5 13.59
Eﬁ%%ﬁ(@Ln,@uﬂmmm%ﬁE6§ ° 110
7 18.60
SERAEI A IS T R, B SHE
8 21.11
wim, AEEHSHEXLNERT. Sn—2 9 23.62
DGSF-AOT, £:3012.51x10° (% & . 7E4-1F 10 26.13
#6 DGSF-AOT EHUHRELINLE
B EA 7E 2
o O g g 3R 4R SR 6B TR SR 9F 10
/N
PSNRT 21%~30% 28.8652 292670 299146 30.1834 30.1701 30.4895 30.3347 30.4920 30.4512 30.3462
31%~40% 259752 264523 27.0238 27.2720 272420 27.6083 27.4899 27.6139 27.6012 27.5128
41%~50% 23.796 6 242931 248124 250809 250482 254049 252901 254395 254371 253507
51%~60% 20.3130 20.8252 21.2270 21.5307 21.4455 21.8413 21.8003 219415 21.9483 219024
SSIM|  21%~30% 0.9219 0.926 5 09321 0.934 4 09357 0.936 3 09359 0.9372 0.936 4 0.934 5
31%~40% 0.8774 0.884 0 0.892 2 0.896 0 0.898 2 0.899 1 0.898 5 0.900 3 0.899 7 0.896 6
41%~50%  0.8267 0.834 5 0.845 4 0.851 2 0.854 6 0.8553 0.854 6 0.857 1 0.856 8 0.8523
51%~60% 0.7396 0.746 1 0.759 5 0.768 4 0.774 9 0.774 4 0.774 1 0.777 3 0.778 4 0.771 4
L1} 21%~30% 0.011 6 0.0109 0.009 8 0.009 6 0.009 6 0.009 2 0.009 3 0.009 2 0.009 2 0.009 4
31%~40% 0.0187 0.017 5 0.0158 0.0155 0.0155 0.0149 0.0149 0.014 8 0.014 7 0.0150
41%~50%  0.027 5 0.0257 0.023 4 0.022 8 0.0229 0.0220 0.0220 0.021 8 0.0217 0.022 0
51%~60%  0.048 3 0.044 9 0.0417 0.040 1 0.040 7 0.0389 0.038 6 0.038 3 0.0381 0.038 4
FID | 21%~30% 6.896 6 5.905 8 5.602 5 5.502 8 5.5180 55177 5.358 1 53851 5.346 8 5.306 8
31%~40% 10.6569  8.960 2 8.505 3 8.190 7 8.2418 8.083 2 7.920 5 8.018 2 8.089 2 7.9923
41%~50% 152402 123691 114563 109965 11.1571 11.0186 10.6367 109311 10.8643 109167
51%~60% 289684 23.0715 19.0388 184938 17.6479 17.7940 17.1089 16.9504 17.0436 18.2812
LPIPS | 21%~30% 0.0435 0.037 6 0.036 3 0.0355 0.0359 0.0358 0.034 8 0.034 7 0.0351 0.033 1
31%~40% 0.0714 0.061 3 0.058 8 0.057 7 0.058 4 0.057 4 0.0557 0.0559 0.056 5 0.053 4
41%~50%  0.106 9 0.090 7 0.086 6 0.084 5 0.0857 0.083 8 0.0817 0.081 6 0.082 6 0.078 5
51%~60%  0.1937 0.160 4 0.1512 0.146 2 0.148 9 0.144 4 0.140 4 0.1390 0.142 1 0.136 7

VE: T FRONBERLE, | RO
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