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A Twice Optimization Method for Solving Transmittance with Haze-Lines

HUANG He', HU Kaiyi', SONG Jing', WANG Huifeng', RU Feng', GUO Lu*

(1. School of Electronics and Control Engineering, Chang’an University, Xi’an 710064, China;

2. UAV National Engineering Research Center, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: A twice-optimization method for solving transmittance with haze-lines is proposed to
solve problems of low accuracy of the transmittance solved by the existing image dehazing
algorithm that uses the local apriori theory and the low visibility of the restored haze image.
Firstly, the transmittance is roughly estimated by the apriori theory of haze-lines. Then, the
transmittance obtained by combining the rough estimation and the minimum channel solution is
substituted into a new reliability function for calculation, and the pixels with low values are
corrected to complete the first optimization. The number of noise points is reduced while the edge
information is preserved. Finally, the output difference between the texiture region and the
regularization item for relative total variation (RTV) is used to make the model adaptively filter
out the texture information so that the estimation accuracy of transmittance is further improved.
The second optimization is completed, and the visibility of foggy image is effectively improvd.
Experimental results and comparisons with the mainstream defogging algorithms show that the
proposed algorithm improves the quality of recovered images in dense fog and depth of field
mutation regions. Under the premise of clearer subjective evaluation, the objective evaluation

indexes FADE, average gradient, information entropy and fuzzy coefficient improve by 10%,

WA HB: 2021-01-05,  fEH @A EE A7), B ml#E., HE&TWH:. BRESU RN EE (2018YFB
1600600) ; Bk PG 45 2 sSAF & 11 R0 9% B30 H (2021GY-285) s B i 44 B SR Bl 2= SEm F 52 113l 9% B30 H (2021JM-184)
[0 £ BRI T] . 2021-03-12 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20210312, 1019. 002. html



%84l

B AF - 5 SOR R B S AR AR Ty i 131

10.16%, 0.98% and 22.93% on average, respectively.

Keywords: image dehazing; dark channel theory; haze-lines theory; transmittance optimization;

relative total variation
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Fig. 2 Transmissivity estimation based on haze-lines theory
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Fig. 4 Image with corrected transmittance
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B AT 5 7 A i 25 W Bl B . [RII  BE T Rl
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Table 1 Objectire evaluation of FADE and average gradient
% g IR - B B2
Aib TR 5 25 K YR
& 7 % 8 % 9 % 10 K 7 ¥ 8 1% 9 % 10
A4k PR 0.389 2 0. 264 6 0.593 0 0.827 5 8.453 2 8.436 1 6.059 4 3.427 4
SCHkE3] 0.293 0 0.194 2 0.316 8 0.393 5 8.463 1 8.771 8 6.819 3 4.862 6
SCHR[14] 0.244 4 0.169 9 0.336 9 0.459 5 5.2219 7.269 8 5.578 0 4.230 3
SCHR4] 0.232 4 0.159 4 0.353 8 0.445 1 10. 630 9 10.796 9 8.485 9 5.462 4
SCHkL9] 0.236 7 0.174 5 0. 308 4 0.407 0 9.307 4 8.750 3 7.495 4 4.531 6
ViNg'Q 0.1455 0.106 1 0.286 3 0.146 4 13.113 9 12.602 2 9.477 2 6.263 8
T RAREOE R
K2 A3 BRI A B & 0 B AR
Table 2 Objectire evaluation of information entropy and fuzzy coefficient
(EPsKi] LEES
Aib 39 T7 135 K YR
7 & 8 & 9 10 K7 & 8 9 A 10
K A4b PR 14.920 3 15.010 8 14. 872 3 12.510 9 — — — —
SCHRE3] 15.034 4 15.387 1 15.558 0 14. 075 4 0.844 1 0.960 3 0.813 0 1. 256 2
SCHR[14] 14.653 9 15. 256 4 15.331 1 13. 864 4 0.485 7 0.986 3 0.562 4 1.239 9
k4] 15.058 0 15. 366 4 15.335 4 13. 866 3 1.124 4 1.235 3 1. 207 5 1. 495 6
SCHRL9] 15.322 7 15. 361 2 15.557 2 13.813 4 0.966 5 0.978 2 0.962 8 1.183 9
VNS 16.070 9 15.513 7 15.346 9 15.033 9 2.360 1 1.610 6 1.361 2 2.360 1
T AR R
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