56 1 S F o Vol. 52 No.6
2024 46 H ACTA ELECTRONICA SINICA Jun. 2024

ST S SR IR AL R R 5

BEA LK R ERRELE ELE O
(1. E BB R 2 Rk B ATR 2 E TS50 %, W K 1 41007352, ZEFRREBE, b5t 1000915
3. EPRHE R R 22 B R K T 410073)

W OE: FoGERAT, KR TXGH B E I o4 R AT 5540, T2 S5 T e 8200 BUS i 5 b B2
1155 . A L ER AR EFIGEGE B S 7= A0 K2 X 3 W5 55 ) B0, AR SO PR LA -5 1055 3 1 1 56 2
WHE ST —Fh 3L T B A SO ERES | T 00 B A PR A B B0 T RS RS . Bl ik B kg s
KA IR B 5 P LR 8 30 e 0030 A 11 00 T 428 B 6 B B AR AE R 5 5, A 53 HAR R IR B 5 005 33 10 B A 4%
BERG R R AGHE , 2l JRERPE AR 5 51 SR I, B BB B RSO , ik — 2ok i 2 E R 5 00b i BAR IR . &
PSRRI AL 255 BUR A R 8, BT TG 2555 Rk AR 7e 0] W5 | 2355 3R BE LR 25 IX i
I R S ) R B S R I A SRR RS S IR R AE BB AR AN A 5 2 (e P sl R . 255 X L 9 FP R
REFMER 55 500k AR SCRE BAT RAFR AN 2 Re ) BHG EET6E ) LA S B R R fg 0

K EUGAL R R 55 s R RIS 5 i 3d 38 2 30 i B A 5

HEE£mB: HEEHARSES (No.62075239)

FESES: TP391.41;0436.3 XEAARIRAD: A XERS: 0372-2112(2024)06-2011-14
F F %4 URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20231010

Image Dehazing Based on Gradient Guided Polarization
Degree Estimation

XU Wan-chun', ZHANG Yan", ZHANG Jing-hua®, LING Feng', LI Shun’
(1. National Key Laboratory of Science and Technology on Automatic Target Recognition , College of Electronic Science and Technology ,
National University of Defense Technology, Changsha, Hunan 410073, China;
2. Academy of Military Science , Beijing 100091, China;
3. College of Electronic Science and Technology , National University of Defense Technology , Changsha, Hunan 410073, China)

Abstract: In foggy or hazy weather, the scattering of light by atmospheric particles weaken the details of optical im-
ages, which affects the subsequent image analysis and processing tasks seriously. The existing dehazing algorithms have
problems such as the loss of image information, blurring and excessive enhancement of the sky after dehazing. Starting
from the perspective of polarization and dark channel prior theory, this article proposes a target polarization degree estima-
tion algorithm using the gradient feature of the direct transmission light intensity as guidance for image dehazing. The po-
larization information of scene and atmosphere are obtained from polarized images. Then, guided by the gradient feature
of the direct transmission light intensity which is estimated by dark channel prior algorithm, the target polarization degree
is estimated. The estimated target polarization degree is converted into atmospheric light intensity, and the optimized at-
mospheric light intensity is obtained after theoretical constrainting and guided filtering atmospheric light intensity, then
the optimized target polarization degree and image after dehazing are solved. Qualitative experiments show that the image
dehazed by the proposed algorithm has good smoothness and overcomes the problems of existing dehazing algorithms,
such as low visibility, dehazing residue and excessive enhancement of the sky. Quantitative experiments show that the pro-
posed algorithm neither causes the loss of image information, nor generates excessive noise or blurs. The comparison with
nine representative dehazing algorithms shows that our proposed algorithm has good ability of restoring details, improving

image entropy, and enhancing the degree of tonal restoration.
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