st=ol2lAl x| L o2 &5 X| M33H H23, pp. 344~354, 2009. 3 (ISSN 1226-9549)
Journal of the Korean Society of Marine Engineering

(A8 120089 11€ 189, U748 120099 349 39, A=Y 120099 349 39)

Digital Image Processing of Side Scan Sonar for Underwater
Man-made Structure

Sung-Ryul Shint - Min-Hyuk Lim#* + Kwang-Eun Kims*

Abstract : Side scan sonar using acoustic wave plays a very important role in the
underwater, sea floor, and shallow marine geologic survey. In this study, we have
acquired side scan sonar data for the underwater man-made structures, artificial reefs
and fishing grounds, installed and distributed in the survey area. We applied digital
image processing techniques to side scan sonar data in order to improve and enhance
an image quality. We carried out digital image processing with various kinds of filtering
in spatial domain and frequency domain. We tested filtering parameters such as kernel
size, differential operator, and statistical value. We could easily estimate the

conditions, distribution and environment of artificial structures through

interpretation of side scan sonar.

Key words : Side scan sonar(AFe]E2Z4), Underwater man-made structure (%<

&), Digital image processing(tIxg€gA=12])
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Table 1 The differential operators

T 71&7] FA 7127
A | ara(H,) QAuAHH,)

1]10]-1 -1 -2 -1
Sobel 2 0| -2 0 0

1 0 | -1 1 2 1

0|1 1-1 -1 0
Robert 0 1 0 0 1 0

0010 0 0

1]10]-1 -1 -11|-1
Prewitt 1 0 | -1

1]10]-1 1 1 1
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Fig. 8 The result image of Gaussian filter. o is
constant at 1.0, Kemel size is 3x3, 5x5, and
7x7, respectively.

Fig. 10 The image of Laplacian filtering for edge
enhancement; Kemel size is 3x3, 5x5, and
7x7, respectively.

Fig. 9 The result image of edge enhancement
filtering;  Robert(top),  Sobel(middle), and
Prewitt filter(bottom)
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standard deviation and right hand side are
filtered using entropy. Kemel size is 3x3(top),
5x5(middle), and 7x7(bottom), respectively.
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