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1 SN BREBEGERREEEZNRESE RN PIQE &

Table 1 PIQE values of recovery results using different algorithms for degraded images

GRS (a) (b) (o) (D (e)
B EL 46.652 40,527 26. 350 49. 436 29. 680
Gray-world™ 28.300 22.233 40. 169 44,222 30. 792
CB™! 45. 495 36. 806 25.228 48.931 24.142
CBF 33.452 16. 095 53.020 34.223 19. 866
Haze line!'?) 46. 652 40. 527 26. 350 49. 436 29. 680
Two-step ! 37.006 30. 760 29. 429 52.832 25.317
Ssvecet 40. 314 29. 489 31.583 48.111 27.127
ours 18. 398 18.732 9.742 31. 676 7.749

®2 HMBAEKEAFREEZNRELSRE UCIQE &

Table 2 UCIQE values of recovery results using different algorithms for degraded images

Bk (a) (b (o) (d) (e)
B Ak E 5 0.372 0.376 0.309 0.335 0.310
Gray-world™ 0.306 0.307 0.311 0.379 0.332
CB™! 0. 368 0.398 0. 359 0. 360 0.333
CBFH 0.419 0.422 0.414 0.426 0.431
Haze line!'? 0.372 0.376 0. 309 0. 335 0.310
Two-step*! 0.435 0.476 0.422 0.396 0. 406
svecet 0.432 0.434 0.396 0.395 0.382
ours 0.469 0. 491 0. 448 0.437 0.416

£33 HMNBLAEGERFREEZNHRES RN UIQM &

Table 3 UIQM values of recovery results using different algorithms for degraded images

RS (a) (b) ) (D ()

B AL E 1% 2. 220 —0.373 2. 362 2.474 0.716
Gray-world™ 3. 425 3.572 2.959 3. 893 4.027
CB™ 3. 849 3. 270 3.495 3.785 3. 280
CBF™! 3.873 4.073 3.009 4.581 5.215
Haze line" 2.220 —0.373 2.362 2.474 0.716
Two-step? 4.439 3.945 3. 890 4.218 4.478
svee 4.830 4.145 4.150 4.289 4,294

ours 4.700 4.734 4.269 4. 820 4. 864
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Fig.1 Comparison of recovery results of degraded images taken in different

underwater environments using different algorithms
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Full-Channel Color-Compensated SV-TV Underwater

Image Enhancement Model

YANG Haibo,ZHANG Fuyuan,JIN Qiyu
(School of Mathematical Sciences s Inner Mongolia University  Hohhot 010021 ,China)

Abstract: According to the imaging characteristics of underwater images,a new underwater im-
age enhancement model was proposed by combining SV-TV regularization. The model adopted a
color compensation method based on image brightness and adjusted it for each channel in order to
effectively avoid excessive color compensation problems,and significantly improved the image con-
trast and made the image contours clearer. The proximal alternating linearized minimization algo-
rithm (PALM) was used to solve the model and the convergence analysis was given. The experi-
mental results show that the performance of the proposed model outperforms other tested methods
in both subjective and objective evaluations.

Key words: underwater image enhancement; spatial regularization; SV-TV regularization; color

compensation; proximal alternating linearized minimization



