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Underwater Laser Image Processing with Matlab

JIANG Jie, JIAO Binliang

Department of Information Science and Engineering, Yanshan University, Qinhuangdao 066004, Hebei Province, China

Abstract The underwater laser imaging is very important for ocean exploitation, but its image is usually affected by speckle noise in
water. Although synchronous scanning technology and range—gated technology are mostly applied, perfect processing results still can not be
guaranteed. Background noises enter the underwater laser images due to light absorption and scattering in water, which is responsible for
the low contrast of the underwater images. In order to improve the images, digital image processing techniques are used. This paper
discusses the functions of Matlab and their applications in digital image processing, and the powerful ability of Matlab is shown in
underwater laser image processing. Three common algorithms—Wiener filtering, median filtering, mean filtering were compared in terms of
the speckle indexes, peak signal to noise ratio and normalized mean square error of the processed images.
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(a) Wiener2
(a) Wiener filtering

(b) Medfilt2
(b) Median filtering

(c) Imfilter

3
Fig. 3 Comparison of the filtering results
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Table 1 Speckle indexes of the algorithm

(c) Mean filtering

2(a) 0.0517 0.0630 0.0490 0.0643
2(b) 0.0576 0.0531 0.0447 0.0495

2 PSNR NMSE
Table 2 Comparison of PSNR and NMSE

PSNR NMSE ~ PSNR  NMSE PSNR

NMSE

2(a) 30.8380 0.2103 36.3942 0.0585 29.6082
2(b) 35.6582 0.0693 33.7617 0.1072 32.7318

0.2791
0.1359
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