£60% F4H/2023F 2 B/HMeERBFEHE

1

iy Bl B FZFIHRE

Ty 38 5 dne VA B XSG i R 05 0k T EHR A

AER, B, FRE", ERR'

et BT RO H 2E B, dbaT 1000815
LT R TR 2R A A B S 2E B, bRt 100081

WE T RYJOK N BRAE ST 2 KA e 2 3000 i i AOR) R (6 % JTRY [, 4 M T —Fh L F HSV 4325 (CIELAB ¥ 5
e /N B IX B S T SR (DCP) YK F IR 8. 3T H S5 S BIERK K T BS540 A B A B0 IRIME AR A0 i
%EI%H%&AUM%H%#B %*FE’UJ(TW%%%U%LIEIABi’J@I&Elﬁr“l*l1%iﬁﬁ§%l7“a,,ﬁ\tfﬂ7k?ﬁk%/%éﬁﬁ
iR /NE X I DCP AR it 25 SR TR B A RS S B P A R i R S IR PR R AR AR T S Hp
I8 {1 15 Mg L % ﬁmwﬁz&zﬁﬁnuquﬁﬁﬂ?% 88% I 17.3% , /K F# A EG T IT N EIRT T 4.3%.

KR WEOLY; FURRESZS; B, SeSBAS AT BEERE; KT R RIR R
FESEXS TP391 XERFRERD A DOI: 10.3788/LOP220651

Underwater Image Restoration Based on Classification and Dark Channel Prior

with Minimum Convolutional Area
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Abstract To address the issue of picture blur and color distortion in underwater images of complex water bodies, an
underwater image restoration algorithm based on HSV classification, CIELAB equalization, and minimum convolution
region dark channel prior (DCP) is proposed. By the thresholds of H and S, the underwater photos are separated into high
saturation distortion, low saturation distortion, and shallow water images. Then, the underwater image is recovered using
CIELAB equilibrium and adaptive image enhancement, where the system parameters of the categorized underwater image
are estimated by minimum convolutional area DCP. The experimental findings demonstrate that the suggested solution is
superior to the comparison algorithms in image restoration effect, evaluation quality, and real-time performance indicators.
The average peak signal-to-noise ratio and structural similarity values are increased by 26.88% and 17.3% on average,
respectively, and the underwater image quality measurement value is increased by 4. 3%.
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Fig. 1 Schematic diagram of underwater formation model
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Fig. 9 Enhancement results of different algorithms and comparison with reference images. (a) (b) (c) High-saturation distorted images;

(d) (e) (1) (g) (h) low-saturation distorted images; (i) shallow water image
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#1

AR A PSNR Al SSIM B 5 1
Table 1 PSNR and SSIM evaluation quality of different algorithms

Algorithm Parameter ubCP ULAP IBLA MIP Proposed algorithm
PSNR 10. 8911 18.8947 18. 7877 15. 4244 19. 1593
Image (a)
SSIM 0.4892 0.7377 0.7694 0.6969 0.7298
PSNR 12.9269 17.5037 20. 7304 19. 3203 21. 1145
Image (b)
SSIM 0.6779 0.7033 0. 8295 0.7530 0. 8716
PSNR 12.5384 16. 5213 17.4517 19. 1754 21.9297
Image (¢)
SSIM 0.6335 0.6913 0. 6356 0.8048 0. 8136
PSNR 10. 3364 17.0962 19. 3123 16. 6283 21. 8104
Image (d)
SSIM 0. 6046 0.7937 0. 8463 0.7732 0. 8943
PSNR 15. 7936 18. 8630 17.6148 17.7478 22.7959
Image (e)
SSIM 0.5197 0. 8053 0. 8704 0. 8502 0. 8880
PSNR 15.8219 17. 3456 16. 4539 16. 7591 18. 3918
Image (f)
SSIM 0.7315 0. 8510 0. 8077 0.7959 0. 8590
PSNR 11. 1105 15.9795 16. 3614 16. 1424 20. 3412
Image (g)
SSIM 0.6959 0. 8365 0.8351 0. 8262 0. 8878
PSNR 18. 0405 21.3973 20. 7642 21. 1455 22.7646
Image (h)
SSIM 0.8391 0.9116 0.9283 0. 9338 0.9188
) PSNR 13.5442 13.6196 15. 8227 13.5737 18. 6227
Image (i)
SSIM 0.7319 0.7633 0.6139 0. 7566 0. 8931
#2 AFRF%EE UCIQE MZ%
Table 2 Parameters of UCIQE of different algorithms
Algorithm uDCP ULAP IBLA MIP Proposed algorithm Reference
Image (a) 0.4629 0.5340 0.5622 0.5275 0. 5710 0.5777
Image (b) 0.5751 0. 5827 0.6099 0. 6105 0.5934 0.5778
Image (c¢) 0.4869 0.5527 0.4744 0.5451 0. 5756 0.5718
Image (d) 0.4592 0.5712 0. 5502 0.5109 0. 5746 0. 5581
Image (e) 0.5319 0.5738 0.5912 0. 5887 0. 5829 0.6139
Image (f) 0.5386 0.5849 0. 5906 0. 5545 0. 5837 0.5031
Image (g) 0. 5570 0.5817 0. 5864 0. 5898 0. 6081 0.6074
Image (h) 0. 5818 0. 6022 0. 5680 0. 5862 0. 5685 0.5670
Image (i) 0.5244 0. 5465 0.5315 0. 5498 0. 5541 0. 5287

6. 686 ; 7 1L A A1 21 €0 2k [ %t )W Image (d) ~ (h) ]
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