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Abstract: Knowledge distillation transfers the representation capability of a complex teacher network to a light-
weight student network, thereby enhancing model performance and deployment efficiency. However, existing knowledge
distillation-based multimodal image fusion methods often neglect the heterogeneity of feature representations and modality
preferences between teacher and student networks, as well as the inherent differences across modalities. This limitation re-
sults in inefficient knowledge transfer, insufficient semantic alignment, and degraded fusion performance. To address these
issues, we propose an infrared and visible image fusion method based on heterogeneous model multi-level knowledge distil-
lation. Specifically, a cross-layer knowledge transfer mechanism is designed: at the feature layer, attention is utilized to
guide the precise transfer of infrared salient targets and visible-light textures; at the relationship layer, similarity-based rela-
tional matching and topological structure alignment are employed to enhance cross-modal semantic adaptation; and at the
output layer, response constraints are applied to ensure both visual consistency and semantic integrity of the fused results, al-
leviating the information imbalance caused by mismatched modality preferences between teacher and student networks. In
addition, we construct a task-adaptive lightweight CNN-Transformer dual-branch student network that simultaneously mod-
els global information and captures local details, thereby enhancing its ability to receive and integrate heterogeneous knowl-

edge. Experimental results on the MSRS, RoadScene, TNO, and M3FD datasets demonstrate that under the guidance of
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three teacher models with significantly different architectures, the proposed method outperforms both the teacher models
and state-of-the-art approaches in terms of correlation coefficient (CC), peak signal-to-noise ratio (PSNR), sum of the cor-
relations of differences (SCD) and structural similarity index measure (SSIM) metrics, while requiring only 0.077 2 M pa-
rameters and achieving 31.22 ms inference time on a server platform. Moreover, the model maintains an inference time

of 250.31 ms on the Jetson AGX Xavier edge platform, indicating strong suitability for edge deployment and practical ap-

plications.
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RSTB L H I ] 22 3k Jalt ) V8 0 AL 5 104 i 451 190 2%
PR RIAEHH , BEAT S5 8 TR 5 AR A 45 4 ) 5 BE T A 3R
IRSERENE , i i AL R A A )

Rl AR 28 TR IR AR R R AT e R 1R
. A PR S BT S P B9 LeakyRe LU 3
17 PRI ESCZE B, it o 7 FH Sigmoid pREICKE RS (E VA — 1k
20,1 LR, AR ATHE

I= o(Convz(LReLU (Conv,())) (1)

Horp ,If%%i?%‘lﬁ'@1% ; LReLU(-) %2 7~ LeakyReLU J# 1%
PR TEVIZRid R b, 58— RS B Rl & RHE F b BiAE
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EE 2025 4F

36 B R ZE R, DU E 4 Jm) - Jag &8 b [ SR AE 7 4% 12
A B Y R GRS, T — A0 G iR R AR R A 5T ) il
BYE TR 588,
3.4 MKREHEIFIT

AR SO R AT 55 PR 5 ZE R R L [E] A
T, (R BP0 2 A 0 285 1 P15 Rl 5 e 1 -5 X6 2800 )
ZARR AR KR ) . SRR PREE SLINT

Ly =Ly + g Lia (16)

HE S5 MK Lo 1158 B2 951 2R 15 06 32 451 2 T8 o3 4
A SRR R T LA R S A BRI R R R
T AR RLRR FE o LT

L= ]lvaf ‘max(lvis,i71ir,i)_l;i‘

FOt, 1 T, LA B3R A AT WOE IR L0 AR R
I A 25 50 1% 5 N o P P 36 s I . B 2
3 3o Sobel B - I (Gl 215 0., 3 A MR A 225
(BT AT 200, ELIR223A N

Gl )y =max (G(1,),,- 91, ), )

1
Lgrad = H7W g ‘ g(]max )i.j - g([f’)i,j

Hidr, GO Fon il i Sobel 5 AU 5 LLAS 21 S 1Y 4
JE 5 G, ) 227 38 1k % AT 0L G 5 20 1 RS 1
JIE VI R A T 2R 3 B RAB B T A5 (R U BV B EE T 5 1A
W 43 S 26 7 PG 0 e B RN S . 255 LR W, 4T 55 4t
RFTRH

(17)

(18)

(19)

Ly =Ly +lBgradLgrad (20)

AR Loy T T 25025 1 0 26 200 ) 208 ALY

ZJZW T TR R EUR L, AH R AR IE S
2 Lo VAR R 12K L ZER 2

L= Lo+ A Ln + Aouc L

att " att sim ' sim out ~out (21)

FEH, DA T A R 245K VORI BAS T 2R %80, T T
S0 25 TR O o5 G, BT 249 5 I 24 A AT A AR
fi e o PR

4 ZBERESHT

4.1 LY
4.1.1 HiEELE
ARSCAEDYAS A FE AL A0 5] U RS 5 MSRS™ |
TNO"™  RoadScene™™ & MPFD™ |- % Bp 42 75 1= 19 45 %%
PEFEAT T 90k . o, MSRS %l 45 0 26 15718 L A AT |
H SR P15 55 22 Fh LR 71 4837 5 5 RoadScene £ 45 46 SR 48
TR AT BT 5250 5 5 s TNO BUHfs 4 45
AR5 MOFD Bl 46 00 K 22 bl it 1 5%, HAL 55
5 WP AR IREERE A L AR SCHE T MSRS U 25 5 1Y
1 083 X A G52 A B 5 , I 53 17E MSRS 11 361 X6

R R RoadScene [ 221 X1 & L TNO 1) 25 Xf il
BRI MPFD 19 300 % B4 E I R 5 5T L
Sl I AL
4.1.2 EWEE

AR SCHEB CDDFuse ™' SHIPS EMMA 1 = fift it
RYJ7 VAR O e T34 A AR R PR RR AR S i AR
FeMor ik, BAE A& L& HREA——CDDFuse &
FHAFAE > ik 04 22 3 SO [R) G A5E , SHIP MASUIS AR B8 5 | A
T B3 H Rl S, EMMA ) ] 4R A% 4571 Sl 06 5
IR )22 =R 55 TR R Bz 5 L
2 =R SRl A R RS 40 B0 UE T B 5 IR AS [
02 = L AE 2T D 286 1 3 1 1 55 A it

(D YNZREd Ab 317 T8, K 640 x 480 I 2 BE G X
BT 128 x 128 B EMEXT, IFBEHLIESE T 1 600 X1 HI T
Y, i K/ NBEE 4.

(2) U152 B0 & 05 18, >R ) Adam DAL 25 0 X 2%
MR AT S B0 3T, 51 A OneCycleLR 2% > 5 253
JE S MY 9 2 I 2k AR AR HI0R R 200, W16 2 T RN
1x 107, VeI B2 8K 2 21 ZE AN AR (E B A T 2 i R AE 1 x
107, Bl 5 R FH A 5% 38 K R 1% (cosine annealing) 35 T
R 2 1% 107°, $ 2R sRBCR TR AT S5 Pk 5 28 18 P ok
GBS, &R I AE RECCE T AT S5k
TR B0 3400 1L 2 B ST A, 29 10, B2
T ZE TR R ZR A o FNZE IR T 25 T 4002 B A0
g~ LI 1.

(3) LI IABE T, JIr A %0 SE I Y TR 45 48 4 Bk Ge-
Force RTX 3080 Ti GPU WY IR 55 #% b 56 i, 1T 5552 44 B
SYHTAE Jetson AGX Xavier IR B8, 452
RUEE N MAXN. BRI 25 5 3FA5 276 Ubuntu 18.04 #
YERGE T 2T PyTorch 523 .

4.1.3 Xt AFESITFNER

[k 3 Tl AOMAR AL Iy vk b A SCBAMERE T 6 Fh e ik
75 1 k47 % e, £ 3% DATFuse™ | FISCNet ™ | FAFu-
sion™ KDFuse'”' . SFDFusion'>>' Fll SeAFusion > ,LL3E
SRR TR A A

AL PR Rl G R 0 B i, A SCR T U Rh
F U R B PPN FRAREEA T 40T - FAH DG R 2L (Correla-
tion Coefficient, CC)™" | & ( {5 Mt [t (Peak Signal-to-
Noise Ratio,PSNR)[‘%] 23 Ta] 9 237 B (Sum of the Cor-
relations of Differences, SCD)""' F1 4% ¥ 40 ) 4 5 %k
(Structural Similarity Index Measure, SSIM )P, HA, cc
ity i G MR 5 R EHR Z TR S 2 PR AR DGR B2, B
Wil G 235 R0 U EHR S5 K 5 L L% B BB ) s PSNR i i
il RS T R A A5 W L, e fb Rl 45 R 0 4G o
18 3 SCD i & fil & KIS -5 8 UG 2 18] 22 55 B A AR G 1
GYHT , FRAE flA UG RIR FUG  Zx FN 2 48 I DR FE 1k E 5
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ML AR 2 R UCGR IR L - T DG IR & 4257

SSIM ) ]2 B 5%oF L B R 235 A AR AU = A4 O T P4
TR ARAIME: . LR T bR 5 G o 52 IE ARG, R 4g
BB B 5 , 2 B Rl B R AR
4.2 XMLEEWERESH

AT o3BT T TR D vk 5 e e i O A MSRS £
LS as A . K 4 FTR  SRAE D W H AR, 4
HE SR SCHAN T, WL ORI TVRAN LA . a8 A R e 1

Infrared DATFuse FISCNet

'aé-"’

Visible FAFusion KDFuse

SFDFusion

y b .
b s LN 1
A . s \
. ) R A
B B

SeAFusion

JE7s , A A 5 T S0 4 PR R A8 AR 1 de s 1 5 1K
T L R M, SR T RS AT M o SR AR G S O S 2
AT bR 25 R E AR T N T x4 R
SAG bR 22 T, R RF R ENAE I BT 4
FRA TR . Hid, CDDFuse ( Distilled ) . SHIP ( Dis-
tilled) . EMMA ( Distilled ) 53 51 & 75 & /> 20 il % 7 7Y =
AR

CDDFuse

ot !

EMMA(Distilled)

4
- 22
A0 || R
Sl

CDDFuse(Distilled) SHIP(Distilled)

(b) MSRS %4 o A K7 S X L]
4 T ik 5 be i AE MSRS Es 4 L it e s b 1A

4.2.1 TEMSH

Kl 4(a) 7R T MSRS K48 45 Hh 4 ) 18 s 37 5% 1 X
PSR Al G EHRTE 44T THE LT R R G s,
T 2140 5 BE 1 M 52 SR AR 4 4 . 72 10 M l-& J7 1
F1, DATFuse . FAFusion 1 SFDFusion A< fg {4 88 & 7 |
KDFuse Fl EMMA {X 47 /b 4 , FISCNet, SeAFusion
CDDFuse F1 SHIP R 1L, (E AT 4775 S0 B k2K 10300 2 AN 38
SLAE IR M. M L 2R, b A A R R AR T A
CDDFuse(Distilled ) 724k 7K BUM 0 245 5 1 LAtk L e 31
T B A 405 Z0HE 5 SHIP (Distilled) A1 EMMA (Dis-
tilled ) 7331 € Hh SO0 1) 3 Z 25 4 X LU EE , 5 20T 3
PRFF—30. B 4(b) JB/R T MSRS $udi 4 b 1 K16
SIS HEEE AR . AT WO EURAES OGRS T, e b By
YA E R AL AN EURAN e B Ak 0 2 K 43 s
58 . Rl & 245 - h , DATFuse . SFDFusion . FAFusion
F1 KDFuse X 78 Ab 1 7 1) 85 ¥ Wk 52 38 22, s G BERT , 4l
A JE s FISCNet . SeAFusion 5 CDDFuse B GEA IR H —

SE (K% 5 58 BT, AEL40 5 SCBE 2% 4 R IEOAN A s SHTP Al
EMMA 7E 31 4k B bR i 2 BURS R , 15 % 3z 4 40 5 1 Pk 2
AR . #HIL2Z T, CDDFuse (Distilled ) 758 b i1 %
55U R Ay T AR TR BRSO SR M T
e A S5 K ; SHIP (Distilled ) 76 {4 F5 55 25 3 AR T 1 8
B TR B, 2 — 25 M T 30 2 9 1 B, (A5 s 0 o
10 SR 35 W s EMMA (Distilled ) WU 75 37 5 5 44 220 15 01 %t
FEBE A S B A, (2040 55 T 064 B A Rl N
Bffy . BMORT , H R AR R T 45 A ZUM B )
Pedh, W0 38 1 S AR5y S 25 R S T R AR AT 4 R
T SCH PR [) AR, foff G 280 0 A 0 1 R 20 3 R R i JR
ISR T
4.2.2 EEHMH

F 1R T MSRS Bdls 4 b 1Y€ B FR AR XS L4
Je, 2 A R R R B 4 i HLRRE B IR T, E CC
PSNR . SCD I SSIM YA~ 4§ #5 H By HUAS T A sk 4+
. BAKKF , CDDFuse(Distilled ) 7E CC F1 SSIM #8475 |



4258 G R R 2025 4F:
F1 FMEFAEESXEL A% MSRS 5 RoadScene FHEE N EE R
ik MSRS ¥z & RoadScene Bt 42
cc PSNR SCD SSIM cc PSNR SCD SSIM
DATFuse!™ 0.598 7 145876 1.4102 1.228 8 0.605 9 14.134 8 1.1456 1.2924
FISCNet"™ 0.595 3 15.739 1 1.550 7 13153 0.568 0 13.283 5 12575 12526
FAFusion'™ 05111 14.561 0 1.109 4 13230 0.4922 129177 0.8309 1.169 4
KDFuse!” 0.601 3 16.190 4 1.616 6 1388 6 0.5802 14.176 5 13109 1.2742
SFDFusion'™ 05927 162177 1.605 9 1.404 2 0.560 7 13.5739 13111 1.2386
SeAFusion™ 0.608 7 16.140 6 1.685 2 1394 6 0.6137 13.583 4 1.5587 1.280 7
CDDFuse™ 0.600 7 16.2816 1.620 9 13974 0.628 7 14.008 7 17118 13116
0.6185 16.784 9 1.645 6 14156 0.640 0 14.3520 1.7217 1.356 4
CDDFuse(Distilled) ; . . . ) . ) . ) . ) .
(+0.0178) | (+0.5033) | (+0.0247) | (+0.0182) | (+0.0113) | (+0.3433) | (+0.0099) | (+0.044 8)
SHIPH! 0.594 6 15.928 3 1.5119 1309 7 0.573 3 13.745 2 12918 1.2675
0.6115 15.950 2 1.6319 13586 0.6153 14.561 0 1.516 8 13139
SHIP(Distilled) , ‘ , ‘ , , , ‘
(+0.0169) | (+0.0219) | (+0.1200) | (+0.0489) | (+0.0420) | (+0.8158) | (+0.2250) | (+0.0464)
EMMAM! 0.5970 16319 1 1.629 4 13976 0.616 9 13.9129 1.6395 1.291 1
0.6234 16.848 7 1.669 3 14248 0.633 1 14.632 3 1.6732 1.353 8
EMMA(Distilled) ) ) ) ! . ) ! ) . ) .
(+0.026 4) | (+0.5296) | (+0.0399) | (+0.0272) | (+0.0162) | (+0.719 4) (+0.037) (+0.062 7)

L R IHLER 205 S0 2 B 20 20 B R PR BRI B 55 15 OCHRG (EL, S € 2 7 2 A R T 5 AR AR T TR R 1) L T

SCEL T RS AR T, WA LG 4T A0 5 AT L VR R A
RN 5 e R 25 1y £ B2 RE ) TE 3% ; EMMA (Distilled ) 75
PSNR Il A& ¥ 0 34  3 , REAE A 1 o 426308 15
S HRR I RlE 4558 ; SHIP (Distilled ) 7E SCD | 528
TR BT ™ T AR A RN G SO AR RS D
IRETT . 3K Bl I, 4 A RSN A 4 o) P4 o o
AT TR I HLAESCHE 2 G LR AR 2 4 R AE
Tt T Ry A L (AR RS A, RIS [R] LA
IR 2= A B R BT O F BN PERE , X 25 45
FATSCHTHE H 0 22 2 R AR AL 244 1A 3L
FRIEAT RS . MLKD 7ERFIEJZ G R )2 55 2 A 2

Visible FAFusion KDFuse

SeAFusion

TR A5 A AR R A5 70 0 W MO OIS A £ w8 J2 0
VR A AE B Rl 24 A B DL X088 1) Uy S 4
P S B T 4 Jm 5 R 3 A A P T A foff HL A R 3R
B RS R, RS T A E A R
AR V2 ALRE T . IX R EE AL - 75 TR R IRV Ak e AL ) S R
T B S5 R = BRSBTS
IR LR G R
4.3 ZUXBWERSHH

AN T IR SR A RoadScene |
TNO I MFD Edli e A7z L2 gz S, e PEXT Hhah S an
15 & 6 FNIEL 7 s, 2 Bt FL gt SN 1 fE 2 iR .

CDDFuse(Distilled) SHIP(Distilled)

K5 ik 5% L 5 i 7E RoadScene Bdi 42 I (14 7€ M XS L 5]

4.3.1 EMHSH

Kl 5 & 78 T RoadScene 05 £ 1% W 30k 717 18 1% 3% =t
BN 28 SR . I RSt T D Y Pl 44 R 5 ' e 17 3 BRASEA
X Rl A T i R T R L X He s R R
DATFuse . SFDFusion 5 KDFuse JLF TG ¥ /K 30 4 Wi (=
S ;SHIP 5 FISCNet B2 FT el 3% , (HATH WA HAK G
Fik BE SR 40 ; SeAFusion 5 EMMA #1448 55 , FAFu-

sion 2 FE Wi {EXT b K, CDDFuse 78 2244 55 207 8]
B — e P B ARG T M. AL 2R, b2 A A
TE A0 54T N5 G 5 DX I 3% Jre B9 L0 B9 B 17%) 80 3 B
H AR B AR R5OR | 3O T HA ) i, Fe e ] 1
P R A0 I T RS e e T
TNO %4l 45 i 42k I 5 . ] U G DR AR 55 3 4 L
AR T R AF R TLL AR EG N S R 5 LA R S



ISR SR AP e (VAR ST A SR ey

Visible FAFusion KDFuse

SeAFusion

CDDFuse(Distilled)

K6 T 50 L7 B 7E TNO B 4 b A PRt eI

Infrared

Visible FAFusion KDFuse SeAFusion CDDFuse(Distilled) SHIP(Distilled) EMMA(Distilled)
7RI SR E MOFD B AE b P L
R2 FEFESMIEFEETNO S WFD ERMEEX bR
ik TNO #di 4k MFD ¥4
cC PSNR SCD SSIM cC PSNR SCD SSIM

DATFuse!™ 0.497 7 13.2192 1.448 4 1.306 4 0.494 6 12.396 5 1.286 7 1.3654
FISCNet'™! 0.477 8 13.094 9 1.5570 12782 0.458 0 12.607 6 1.276 2 13224
FAFusion®™ 0.4105 13.326 0 1.289 6 1.142 6 0.408 3 13.5272 1.1613 1.2283
KDFuse!'” 0.4799 13.8126 1.5545 1.297 1 0.4749 13.356 3 1.3622 1.383 1
SFDFusion®™ 0.4749 13.704 4 15261 12923 0.457 4 13.229 3 1.2299 1.388 3
SeAFusion™ 0.5158 13.7379 1.717 4 13156 0.524 6 12.945 3 1.5856 1.3882
CDDFuse™ 05125 13.800 2 1.760 5 1.3407 0.5355 13.542 8 1.647 5 14122

05391 14.049 8 17727 1.387 6 0.563 7 14.3372 1.7305 1.443 1

CDDFuse(Distilled) )

(+0.026 6) | (+0.2496) | (+0.0122) | (+0.0469) | (+0.0282) | (+0.7944) | (+0.0560) | (+0.0309)

SHIP™! 0.480 4 13.445 3 1.548 9 1.298 4 0.466 0 13.149 6 1.3109 1.3635
0.522 4 13.614 5 1.6717 1.344 3 0.5377 134723 1.598 6 1.4026

SHIP(Distilled)

(+0.0420) | (+0.1692) | (+0.1228) | (+0.0459) | (+0.0717) | (+0.3227) | (+0.2877) | (+0.039 1)

EMMAM! 0.493 5 14.043 2 1.664 1 1.309 4 0.502 6 13.604 9 1.494 2 13832

0.5337 14.249 8 1.726 5 1.376 4 0.560 0 14.4873 1.694 6 1.4342

EMMA(Distilled)

(+0.0402) | (+0.2066) | (+0.0624) | (+0.0670) | (+0.0574) | (+0.8824) | (+0.2007) | (+0.0510)

T RO R 205 T RIZE B 2320 S0 2R 15 B ) i (-5 U L, S (0 8 70 2 2 AR R B PR AR T 0T B ) TR

SUBf . %y B, SEDFusion {UASEL T 0 i+ 245
B, DATFuse 5 KDFuse {7E 1123k 58 5 T30 45 2 PR
o7 B G PR At 40 ME LA B R AR TE S s FAFusion
BRTE T 5 R SO BT A st E R fAORT LL B )
TR A R 4 R ROR s SHIP 5 EMMA {5 83 A 21 4040 35
AR, A S5 e TS AU M ; FISCNet . SeAFusion 5
CDDFuse 7E07 B BN FASIL, G820 8 e KRB E

ENG SRR . M, = Fh2 A AT
IR T R T ARl & RCR e R T e
CLAMASARAE B, AT I 52 30 B A B2 2 IR 3 e 43 B
TR B 20T, R AR L BE 5 Y I R A T 0 K
HoAh 774 . 7 7R T MPFD B 48 v 35 40 55 1 1 4k
s . AT PG b ) X3 DR K 557 T AR, 21 41 L%
YR B 2 B AR SRR Ay . XSS R BN, DATFuse
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5 SFDFusion {{AR B T ZLAM I AR5 B, B 57 JLT-k
R s FAFusion £ 8 o BUF 488 i, {0 AR Fb 2 3 AIG
SHIP . FISCNet .SeAFusion Fl KDFuse {5 B4 /4% 52 i1
ML) L SE R 25 H s EMMA 5 CDDFuse 26 987 4
HANTAR R S G . A2 T, = Fpi
RUBE RS A R5CRD 7000 55 0 14 DX I 2T AR 4015, T b 1
BT LSRR R B s B AR ARITAT IO, il 2
T INAF A AR A5 JR3Z | Jre R 25 P 9
4.3.2 EEHH

R 1 5E 29 EIRT Frid %7 RoadScene ., TNO
FMFD = 8PE 5 EYFa AR X 45 3 . 7F RoadScene
By b, 2 2 i 3 5 S BRI SR AL O IR S 1Y
B2 R BRI SR BERSAE CC 5 SSIM A T2 1 |
Vi B AR AN [R5 AR 45 F  B R 4 Jey JB R 8 T B9
FoE M 78 TNO B e, 2# /B RUTE CC 5 PSNR 4548
br B ¥A B ERTE RN S0 R PR
REME IS H 5 22 5 85 78 MOFD Bl 45 vh | 4 A A5
T AT R RO S B ik 7R 4 TS AR LIS T
B B2 F} , EMMA (Distilled) 5 CDDFuse ( Distilled ) 7 2
I T RN 4 Jey — B0k bR PR s A

25 L RTHR AR SO R E AR R 5t T B B8 A Ak e b
HRG g5 8 O S e BRI T T k. X
S UERH T RSOV BAT R AT SEBR R A5
4.4 HELSLIE

R T I UE BT ik R A% A A R B A R AR

1E MSRS B4l 8 Bl AT 7 RGEVERY I Al S5 . 505 D)
CDDFuse 11 2 AL RS, 73 53] 46 kAN [R] 28 4 AL ) 5
Az 48 S5 R X R AR PE R 2 e . LRI 7, 280
5 : MLKD %y H i )37 24 3R A4 0] 137 2% 78 (Response Distil-
lation, RD) | & T 457 ik 25 [8] 1) v 2 J1 28 1% (Attention-
based Feature Distillation, AFD) | 3 F 55 #4 5 £ 119 A#H 2
P ZE 188 (Structure-aware Similarity Distillation, SFD) ; 1¥
S R4y, o SIS B T W43 32 (Dual-Branch, DB) |
4= Ry 35 43 37 (Global Modeling Branch , GMB) 55 JRi 5 /&%
153 37 (Local Perception Branch, LPB) , LA 6 3 X Tl
GPERERY TTRR . SCIR 4 AR AN 3 Fis .

FR 3 AT LWL B, B BRZE 1R S S5 i LA 8 2
FEERE TR Horb A TRl K BR 2R 1R 5 B 3, PERE
KRREAR , £ W6 b I T o6 B AY Ui W] 78 18 5 3L
Gy SCE5 AR R VR RE R T A G . X Le A5 ZE IR AL AT
HAL B AFD B¢ SFD B PR BB A BTN B, R )
155 G5 OC R X FFAE R Pl B 5 AME R
1M B bk RD B, SCD 55 SSIM ¥ T [, 156 W 4y 114 J2 i i
AR TARIE SR — Sk S IR EE . &
S5A 7T, FBR WL S R A T 3 2 AR AR R AL, S iE
TR AT 5 A R T SO B R RN il AT 55 1 R
Bk i — X GMB 5 LPB B9 45 SR & B, Bk
Y4 UM BE T B, {H LPB A% Bl 2 52 0 B N B B, D
W Jmy PR s B A AR T R BB AT 55 Hh i Al LR R R
A BRI .

R3 FEMSRSHEE LAHMIIEER

(L= RD AFD SFD GMB LPB cc PSNR ScDh SSIM

w/o MLKD+DB 0.3879 15.666 6 0.226 8 1.0257
wlo MLKD v J 0.6059 15.991 7 1.6475 13833
wlo RD N Y v J 0.6118 16.357 6 1.6373 1.406 6
wlo AFD ¥ Y v J 0.6145 16.566 9 1.644 4 1.402 4
wlo SFD Y N v v 0.6137 16.564 4 1.6279 1.408 2
w/o DB v N N 0.610 1 16.341 8 1.6349 1.399 6
wlo GMB Y N Y v 0.6112 16.566 5 1.643 0 1.399 4
wlo LPB v v Y v 0.616 6 16.623 9 1.6417 14101
AT N N N J 06185 16.7849 1.645 6 14156

T - P LR 205 I ERAR A3 350 B /R 5 b 00 e o B Ui

H ] AREAE () T AT A s R G P 8 T . T
VA B R ERFAE 7S 13 M B4 R R A Y 5 AR A R, HL
SELL DX I W L RE NG v L 4l 42 ) 35 1 H AR . AH L
Z N, 245 MLKD J XU 3245 H4) Ja AR 4 5 AR 3 R
PR S DX AT IR, A Jd o0 7 £ 83 WV, Rl AR 3
B R AR 5 0 Je 45 MLKD J5 RFAE 52 Y2 I R, K
SRS, DO B = Bl Ry SCHE G155 24 RD
J5 BEA R U s e E AR L H R e = i s 2 bR
ZELR R R I RE BT R, SR Y Bk ; 25 44 SFD

YO H B R B et SR A, AR B e s (RS R o, R TR 2
14 56 R AR 248 5 234w AFD J5 RRAE 35 B AR £k Bl
SRR, BB R BOM G TEAS BT 5. S5t 05T, £
{51 DB 25 ¥4 J5 MR 0] 200 A2 2R ) S TRC RE 0 I, 2
RN Z L, R R AR WAE W55 5 45 GMB I,
PRI LPB, i 1 475 BE O B ¥ i ) S0 3 5
/NARRATT  H A RO R S [R]R S R JER A4 ] 555
e, 2 W] 4 Jey ARSI RE J 035 5 76 25458 LPB IR, B RURAE
GMB S BERRSE i 7 37 0 B AR A J/y 5 42 Ry 254, (H )
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ML AR 2 R UCGR IR L - T DG IR & 4261

FRSCHRAE R, T G AT R, /N B dE DL M £
B, gk — P B UE T LPB 7E Jm 0 48 19 53 AL v i s ar
.

P8 it S 6 R TR 1 ) LA 2

CER KT, SEAN Uy 32 245 04 38 3 4 )R 5 )R 3 AR
A SCEL T s A5 S A SO R P R A s 2R IR
ZEAB AL D0 78 B s e 07 2544 56 R SR A A
YR N T NS A A TR B TR 2 O HK {2 A A
R AR R B O T ) ) SRR — Bk L (S
HEE I, F AR s I REEE 2T
AT A5 25 F 2R R AE 2R 5] A M) 2 EFRIE ) R 5 2%
A B B9 5 S B AMIL R < 38 A 0 ] 20 A B R
TUARFN R AL 2 R B X 5%, A AR AR A
T 7 AR S Rl A RS R A R IE R, DT TE il
Jo SRR Z RSB T i AT A f e T R O AR
) 2% {4 SRR AIE 3% 718 S ) P T S 04D SR A s AR 3K L1 L
X SEAS IS [ AR UE T e R A e
4.5 HEEZESW

KT 25 B R AR SO H T iR A S B g Y
&R SR AL PR, AR X AR O ik AT T AT
AL 2% B Ty T P BTAR S5 40 M . BT, SR EL MSRS
AP — L& 7 (43 F% 8 640 x 480) HI Tl
ALFEAE BRI A] (Time) 77 5 715 (FLOPs ) A AL S 4L
g (Params) , N =N FE LG VEM BVG 7 5 L (EBR AR 1L
AR R R i . [RIE, S 1 B 4 [T DA RS 7R 14 S s
BROR AR 0 TE IR 55 5 F- & GeForce RTX 3080 Ti
GPU HIih Z B4 Jetson AGX Xavier | T 5L
4.5.1 BRE[EEERIW

MRS A6 LR R 22 e g5 Rl ansk 4 oy
I ARSI VR AE AR B R R T A 1 (R E HE BEE []37
G125 5, FLOPs Fil Params {37 51 565 4, HAH et ik 2%

PRI ORI 54 71 . M LLZ T, DATFuse 1)
FLOPs il Params #¢ % , SFDFusion i ¥ i} [R] 5 %, {H —
A R K AE s SeAFusion ) 42 2% FE 3G, {H Ril& &5
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