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Image Deraining Based on Attention Mechanism and Multi-scale Feature Fusion

SONG Jianhui, HU Qiangqgiang, LIU Xiaoyang,ZHAO Yawei

( Shenyang Ligong University , Shenyang 110159, China)

Abstract: To restore background details while removing different rain patterns, an image rain re-
moval method based on attention mechanism and multi-scale feature fusion is proposed. The net-
work adopts a two-branch structure , which is used for rain stripe removal and background recovery
respectively. The rain-stripe extraction module uses a multi-scale attention mechanism of cross-
space learning to help improve the image quality in the rain-stripe removal task and improve the
rain removal effect through multi-scale context information capture , mean calculation , weight calcu-
lation and overall information synthesis. The background recovery module includes multi-scale fea-
ture extraction part and feature fusion part, and adopts multiple extended convolution layers, each
with different expansion factors, to enlarge the receptive field and extract multi-scale image back-
ground features. Large nuclear convolution is used to fuse and adjust the extracted multi-scale fea-
ture information,so as to recover the background more accurately. The experimental results on sev-
eral public data sets show that the proposed method can effectively remove the rain lines in the real
rain image scene,and can better recover the details of the image background.

Key words: double branch rain removal ; multi-scale feature fusion;attention mechanism ; extended

convolution

W BEHE.: 2023 -12 11
BESWA. I TAEE TSR IEARIN B (LIKZ0275) ; ik AT i & RS G135 AA 2312155 B (RC210247)
TEERN . KA (1981—) , %, 447 1+,



%6 RIAAE

A TEEANMA S RERHIERRASHBE LS 29

PG 2 TR 2 THIA LA 58 AR ) T AT 5%, 2
B PR R 25 TR R R PR AR 5 T RS, L
It P8 2 T Akt o M 32 6 PRl ARt =22 M) ) I
AL, BB A SO o 9 14 5 SR Z AT 22 5
PETT L BRSO ) A2 T, SO R %
FRI e ZORE FT 2 T 37 R 20 8 ok, DO AL g i
e A5 BB Bl B LUAR B T 90000 P A5 25 W e
BER,

TE PRI PR A5 25 W A0, B0k 2 T A%
G ITIE A TR 2 T Tk PR IE A%
G0 P 2 T 5 7 388 R 7 2 >3 R i
i) RN O AR T RSB R O s, A
AR BT R 25 1T, P e 20 22 U R 2 R LA
BTSSR, FEAR T 2 Bn g 5t b LB R
(R, S XFEREE A% 2 Ok, Luo 457 4 i1 — b
TP 2R R N 46, 3l 25 5 7% T8 Ry R A 42 )
o I e A B AR AT 2T SR ALY BE T
Wang %1 i — R R RUEE 51 3 P46 5l 1o K 6]
REERFFEAR BB S S 5 5 L MR AE. Deng
TR R bR SOR A AT R N 2 R
SRBTBUR G W TS 54T, Li S0 48— Fb
22 R bR SCAE BT B ) ) 2%l ok Bk 8K i 4
Fidh AN R R RHEAS B, A T R R

IR TIRIE 5 ] O T5 LN TR L i J5 1%
P 1R 1R 25 T R R P RE  (ERTIR 1 R

T AN R JOBE A5 1], 22 IOBE R IR RS AIE 2
AR, O RE LA DR IWEL, I, A
SCHE R TR ML S 2 RO RRIE R Y
PR EMIRIZ o T A U [R] RUEE R 1) 14
FRIEL, $i H — i eSOt ) R S0 B OB B | >R 5 25 ]
22 (1 22 ROBEEVERE LI AN OUA B T4 o
FEILTICEE, HAS T3 EHHR AR E T
S RES AU R S A R B R B R I S
SR R T AR 25 B R S0 R0 [R] I AT R pR B R
T ARG IAZ RPERFAE @GR be, LA Fy 4 4
SRR IR Z A9 sk EBUZ . e, i R
R B HEA T REAE A R0 VR B RIE IR, LA 3R
0] Z R B SR ST H L RCR

1 RAXHEZX

ARSCHR Y —Fh 3L T 1 = ML B 22 RO R AE
A i BG4, FL I 45 25 R R 1 BTOR
M5 TR S0 BORN AT 5% 2 P A AT 1 M
2% AFAS TR HRZ P = A BB B o A A
PEATHRZ SR I (CP) R AR 220 — R A1) T A Bk
(14 A B (TR SSCPRE IR B T ek SR AR B ) DAtk — 25
S HYRFAE Y T A 5 o Ak 3L 1 45 SR B S 1 1]
1523 (B LA AR i e 24 1y i oh RS (CBC)

/ - AN
|4 ‘
R
l\CP CBC /
- el caamme [——
m
y T \ + -
[ ’ l |
cp cBC ||, __% ‘w ‘W‘ “»» o W
| v |
LA U SRR
#ﬁ:{Conv A '’
WERE gy — — — — = G
@Rot) R ki
E1 WM&

Fig.1 Network structure
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Fig.2 Multi-scale rain pattern extraction module
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Fig.3 Multi-scale cross-space attention mechanism
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Fig.4 Multi-scale background repairing module
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Fig.5 Multi-scale feature extraction module
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Fig.6 Feature fusion processing module
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Fig.7 Experimental results on the dataset Rain200H
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