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Marine image dehazing algorithm based on improved
Multi-scale Retinex theory

WANG Yubo, ZHEN Rong
(Navigation College, Jimei University, Xiamen 361021, China)

Abstract: Conventional dehazing algorithm may cause detail loss, low brightness, and color distortion when it processes a
marine image. A dehazing algorithm based on Retinex theory is introduced to solve the problems. The image is transformed
into HSV ( Hue-Saturation-Value) space before processing. The improved Multi-scale Retinex ( MSR) algorithm is used to
process V channel and obtain the illumination component. The reflex component is obtained by logarithmic operation. The
latter is combined with the normalized H and S channel to obtain the image base layer. The image detail layer is obtained
through guided filtering and combined with the base layer for automatic white balance processing to produce final result
image. Experiments show that, compared to Dark Channel Prior algorithm and conventional MSR algorithm, the dehazed
image produced by the improved MSR is superior in standard deviation, average gradient, peak signal to noise ratio and
structural similarity.
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Fig.1 Retinex theoretical imaging model

W2 (4) P B S

lg[S(x,y) ] = lg[i(x,y) ] +1g[R(x,y) ] (5)

Xt (5) HEAT R BASTE A5 2 MG R S o

lg[R(x,y) ] = lg[S(x,y) ] - lg[I(x,y)] (6)

PGS 558 4315 B kg 7 SR B 58 I 19 B, Retinex
FE M RAC AR ANE 2 Fim o

S [ s 1) | wsg [1elGn] L elRGY)] [ e |RO)
R k= D TlEH
s | ek
BH

K2 Retinex BSR4
Fig.2 Basic flow of Retinex theory
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Tab.1 Algorithm verification results
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Fig.6 Image dehazing effect of different algorithms
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Tab.2 Objective evaluation results in scenario 1

RS ez PRI PSNR SSIM
Bl 4.17 0.32 — —
MSR 16.41 2.54 16.26 0.72
DCP 24.33 2.65 20.21 0.70
PR 33.88 3.69 21.58 0.72
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Tab.3 Objective evaluation results in scenario 2
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Tab.4 Objective evaluation results in scenario 3

RT3 FrifE2: SRR PSNR SSIM
L 12.86 0.76 — —
MSR 9.67 1.61 21.62 0.96
DCP 34.56 2.13 10.76 0.84
AR S 24.59 3.27 21.69 0.96
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Tab.5 Objective evaluation results in scenario 4
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L 58.42 0.89 — —
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DCP 43.10 2.10 7.44 0.60
AR 42.40 2.16 11.39 0.90
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Tab.6 The influence of different modules on the algorithm

WiR7S iz PRI PSNR SSIM
B 12.86 0.76 — —
Fik1 13.19 2.31 18.61 0.91
Fik2 17.38 2.96 19.77 0.87
VN RS 24.59 3.27 21.69 0.96
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