B2w8E HS5H
2021 4E5 A

ot 5 &

Electronics Optics & Control

Vol.28 No.5
May 2021

SIS ELLHT, ¥, T, 4. 2 TR R 2B PR Retinex B/K T RS IR AR OISE[ 1], Ot 54 ,2021,28(5) :32-35. WANG H
R, ZHANG I, WANG J, et al. An underwater image enhancement algorithm based on improved homomorphic filtering and Retinex[ J]. Electronics Optics

& Control, 2021, 28(5) :32-35.

T ik R 288 #1 Retinex B9/K T EGIGEBHEEZH R

a,b
Eéa ™,

1

i ’f a,b , }E i-é;i')a_a,b,c

(TLIFPHERSE o HUBR CARZEBE; b. VLR AHENIBUEHE RIS R LTZHEATRE;
c. WFEEE S B FE T LU SRIL 212003)

:T’ﬁ E: LEKRTHBZEMERKIRAMERG T h, SRR T EESLEIR, SFRELAERERE, 4524
RAEREERHBEOARIALTREN LR CRIT PR, 2 BHR R AL S Retinex 2 R EBASHAKT

@4%%;&%‘1;{—0 FH R A A TR B 6932 RE Retinex ik 3 R 46 BRI AT €A B ; G sHE B )& o9 B 4848

%44 5169 Butterworth R B R R BRATR I REN R EB ES N ARFRREAMBEARGRRTEREGS, &

SERBTIF, ZHF G AR EER, RBBRG TN,

KW KTEMENR;, HERE; RAAMEE; ¥R A Retinex;

thE 4% S TP391 NHIREE: A

4
doi:10.3969/j. issn. 1671 — 637X.2021. 05. 008

An Underwater Image Enhancement Algorithm Based on
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Abstract: The light propagation under water is influenced by the absorption of water and particles, which
may result in low conirast, noise, and color deviation of underwater images. Aiming at the problem that the
enhanced image of the traditional homomorphic filtering algorithm still has foggy blur and dark color, an
improved underwater image enhancement algorithm is proposed, which fuses the improved homomorphic
filtering with multi-scale Retinex. Firstly, the single-scale Retinex algorithm based on bilateral filtering is
used to correct the color of the original image. Then, the modified image is filtered by constructing a
corresponding Butterworth notch filter. Finally, the image enhanced by homomorphic filtering and the image
after color modification are fused at multiple scales. Experimental results show that this method can
effectively suppress color offset and improve image resolution.
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Fig. 1 Spectrograms of filtered image and original image
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Fig.2  Flow chart of the proposed algorithm
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Table 1 Average gradient of images

PR
Gl G2 Hi3
A 2.2682 2.4148 1.3486
HE 6.3789 5.5864 2.1618
DCP 2.3872 2.4063 1.5866
MSRCR 2.7095 3.2548 1.3680
HF 1.4705 2.0357 1.4705
A3 7.9661 7.8283 4.8942
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Table 2 Information entropy of images

(E25%.]
Gl G2 Hi3
IR 7.4295 6.5879 6.9574
HE 7.8088 7.70713 7.4775
DCP 7.0187 6.6196 6.9077
MSRCR 7.3346 7.70959 6.9775
HF 7.6399 6.4079 6.8533
> 7.9973 8.0749 7.7942
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