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Parallel multifeature extracting network for

infrared image enhancement

Pang Zhongxiang', Liu Xie?, Liu Guihua', Gong Yinjun', Zhou Han’, Luo Hongwei’

(1. School of Information Engineering, Southwest University of Science and Technology, Mianyang 621000, China;
2. Shenzhen Launch Digital Technology Co., Ltd, Shenzhen 518000, China)

Abstract: To solve the problems of fuzzy details and low contrast of low-quality infrared images, a parallel
multifeature extraction network for infrared image enhancement is proposed, and a structural feature mapping
network and a two-scale feature extraction network are designed. The structural feature mapping network is used
to establish the global structural feature weight to maintain the spatial structure information of the original images.
The two-scale feature extraction network using multiscale convolutional layers and the attention mechanism fused
dilated convolutions is applied to enhance the attention on contextual information, improve the feature extraction
capability for regions of interest, and simultaneously learn feature information of different scales, complete the
exchange of information of the two scales, and then generate a target enhancement map to achieve adaptive
enhancement of detailed texture of target arcas. Experiments have proven that the proposed method can
effectively improve contrast, avoid overenhancement, enrich image details and textures, and reduce artifacts and

halos. Compared with typical traditional methods and deep learning methods, the PSNR and SSIM on the
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BSD200 dataset are increased by approximately 37.35%, 2.1% and 25.94%, 3.15%, and increased by
approximately 30.62%, 1.04% and 24.83%, 2.08% on real infrared images. The proposed method also has good

generalization performance on low-quality images with different contrast factors as well.

Key words: infrared image;
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N 3 Bl AT A, SO EELE BSD200 Al
57 B AERY PSNR Fl SSIM, #3EF K ALY CLAHE
Doy AR T T 13.23 dB Ml 0.02; 55 3 T Retinex H
W) MSR 43 B4R T+ T 17.85 dB £l 0.07; 23 F X i
Az M 45 1) TE-GAN 43342 7+ 1 9.19 dB 1 0.03, 3L
H )5 ¥ % CLAHE F1 IE-GAN 23 5 #2 T+ T 24 37.35%.
2.1% H125.94%. 3.15% o MIEL 6 AT, SCH M 28 1E U
AN RS AR . R 286255 7 T R TR 407 ik
AR B 2 > S0, AP TH e 38 . NG M S 45
HAR HAroxt beBE 1 [F]B, SCr 75 ik g 17 Ry 3 X ek
R, BRI N X 2 H AR AN B, SR SCR T R
2 EIR, SR & SR RO 5

Pl 7 fER 4 /R T SO SRR S My R AR 05K
AWINEEET I/ S bii R LR € S0 N &
WFEFRXT L o B 7 WA 1, 347 R [R) Jy 12 0 38 i 24
R 52, AT R RFSICR B, B J5 1 9k i B e £ 4
PG SHA AR L, SCh 7k B DGR T 2 5
(0 E AR DXk, sl o 1 1 ik, W S AR T T RMR R A
Xt EC R SR AT 5 B, [ B BAAER T 4 X ) (A%

Phie, (il BbRi s SR, R A S -1, BA7
TEAEMIERCR . SCh IR T IR EE A2 16 CLAHE
D74y AT T 10.94 dB Al 0.01; %5 %5 T Retinex
HI MSR 2542 TH T 17.36 dB £10.03; 4535 F SRCNN
[ TEN R4 53542 TF T 9.95 dB Fl 0.07; 35 F 4 it
A= U 25 19 TE-GAN J7 55142 T+ 1 8.87 dB F11 0.02;
¢ CLAHE Hl IE-GAN 73 5l $& T+ T 24 30.62%. 1.04%
H124.83%. 2.08%.

H T AR50 T 0204 EMGOK B AR AE B A B AL
P, #E— 05T T SO IR AEAS RN L BE R4 R
MGG R . BARMBIE R AUR0.5,0.5 1 1A X H 2 i Fl
AVHEEM10.1,0.11], [0.2,0.21], [0.3,0.31]5[0.4,0.41],
HABZSHOR B AR, W UESR 9 75 XA ] 37 55 iy 1
sRPERE. B 8 FIER S R T K JE BUR & AR X Lt
K F () JEEVEH G 3RO . B —17 A
AR BT i R, 55 AT N AL A R KR, IR ]
LB i, B AERR AR XT HUBE 25 AT, An 18] 8(a) it
7 AR 1 K MR 2 I 462 ] J BR R i 2 L B2 T
XoF Lb B, 15 R RS R Y DX, IR R T H AR X

20210957-6



b Sk A2
% 8 www.irla.cn % 51 %

(a) HE (b) CLAHE (c) SSR (d) MSR (e) TEN (f) TIECNN  (g) IE-GAN  (h) Proposed (i) High quality

image
Bl 6 a<[0.5,0.5115%1F F BSD200 EIGI4IRACR
Fig.6 Image enhancement on BSD200 with @ € [0.5,0.51]
x4 ae [0.5,051] ZETEXTDIINERILELR
Tab.4 Test result on real infrared images with o« € [0.5, 0.51]

Method HE CLAHE SSR MSR TEN TIECNN IE-GAN Proposed
PSNR 13.06 24.78 15.89 18.36 25.77 23.25 26.85 35.72
SSIM 0.53 0.95 0.89 0.93 0.89 0.88 0.94 0.96

. . . a. " ™
- » - 3 = A ) . X e il

(a) HE (b) CLAHE (c) SSR (d) MSR (e) TEN (f) TIECNN (g) IE-GAN (h) Proposed (i) High quality
infrared image

B 7 @ €[0.5,0.5115 M F BTG4,

Fig.7 Test result on real infrared images with @ € [0.5,0.51]

& 5 EARRAEATXHFATE BSD200 £#EEA) PSNR 1 SSIM
Tab.5 PSNR and SSIM on BSD200 with different ¢ using proposed method

a [0.1,0.11] [0.2,0.21] [0.3,0.31] [0.4,0.41]
PSNR 30.5762 31.0370 28.1290 32.0594
SSIM 0.8343 0.8867 0.9074 0.9058
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Tab.6 Ablation experiments

Method PSNR SSIM Time/s
Path1(SFW) 27.35 0.92 0.05
Path2 without MS-feature extraction 25.26 0.83 0.09
Path2 27.03 0.87 0.14
Path3 24.58 0.92 0.14
TSFEB 29.15 0.90 0.21
SFW + TSFEB without MS-feature extraction 30.99 0.93 0.22
SFW + TSFEB 35.42 0.95 0.26
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