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Underwater Image Restoration Method Suppressing Interference of
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Light Source in Field of View

Abstract

Qian Lijin', Jin Haihong"”, Fan Zhiguo', Zhuang Zijie', Gong Kaiqiang'
Hefei, Anhui 230601, China;

' School of Computer Science and Information Engineering, Hefei University of Technology,

? School of Electronic and Information Engineeving, Anhwi Jianzhu University, Hefei, Anhui 230601, China

To tackle the influence of a light source in the field of view on imaging, this paper presents a new
underwater image restoration method suppressing its interference. The underwater imaging model considering the
influence of a light source is first established, and then the light source radiation is separated depending on the
different gradient distribution between the image interfered by the light source radiation and the image without the
Key words

influence of light source. With regard to the acquired image after the interference of light source is suppressed, its
smooth; global background light

global background light and the underwater transmittance are estimated by the maximum filter and the median

010.7295; 010.4450; 100.2000; 100.2980; 100.3020

oceanic optics; underwater image; light source radiation; underwater image restoration; gradient

filter, respectively, which effectively reduces the influence of the light source in the field of view on parameter
=]

estimation. The experimental results verifly the effectiveness of the underwater image restoration method proposed
OCIS codes

in this paper, which can significantly improve the visibility of underwater scenes. In addition, this method can also
achieve a good effect of underwater image restoration without the influence of light source.
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Fig. 1 Comparison of underwater images without light source and light source interference. (a) Underwater raw images;

(b) edge information of underwater images; (c) gradient histogram of underwater images
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Fig. 2 Underwater imaging process with influence of illuminant in imaging field of view
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Fig. 3 Gradient histogram distributions of light source radiation. (a)—(d) Radiation images for different

underwater interference illumination
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Fig. 4 Flow chart of underwater image restoration algorithm for suppressing light source interference
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images; (c) images after removing the radiation of light source; (d) underwater restoration images after removing

the radiation of light source
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Fig. 8 Comparison of restoration results of underwater images with illumination by different methods. (a) Raw images;

(b) method of Drews et al™ ; (¢) method of Ancuti et al™"”; (d) method of Li ez al"'"; (e) our method
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Fig. 9 Edge information detection of different restoration results. (a) Method of Drews et al™ ;

(b) method of Ancuti et al™?"; (¢) method of Li et al'"" ; (d) our method
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Fig. 10 Restoration results of underwater images without illumination interference by different restoration methods.

(a) Raw images; (b) method of Drews et al™; (¢) method of Ancuti ez al™"; (d) method of Li et al™" ; (e) our method
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Table 1 Average value of quantitative evaluation of

restoration results for the underwater images

Mean
Method UCIQE UIQM PSNR i
gradient
Method in Ref. [8] 0.4725 4.0822 14.3233 0.1425
Method in Ref. [21] 0.5128 4.3822 13.7086 0.1058
Method in Ref. [11] 0.6227 4.9635 14.8936 0. 1805
Ours 0.6113 5.7409 15.6134 0.2213
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