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Fig.2 The connection method of the Side

Scan Sonar system
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Fig. 3 The geometry diagram of Side Scan Sonar
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Fig. 6 Natural submarine sonar plot
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Fig. 7 Images of the stone reef

The stone artificial reefs in a and b is not being alluvial, the reefs in ¢ and

d have been deposited
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In the figure, a and b is a section curve
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Fig. 9 Stone reef detection figure

(a) shows the reef distribution, (b) red coil stands for the outline of reef

heap at the bottom of the sea
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Tab.1 Volume measurement of stone reef in area A

EitiH s S R /m? AR m’ xR 2 /m’ FHXRZE/%
artificial reef area serial number actual volume estimated volume absolute error relative error

A 1 150 127.05 22.95 15.30

2 150 122.53 27.47 18.31

3 150 126.03 23.97 15.98

4 150 126.79 23.21 15.47

5 150 128.47 21.53 14.35

6 150 123.91 26.09 17.39

7 150 122.64 27.36 18.24

8 150 130.75 19.25 12.83

9 150 127.28 22.72 15.15

10 150 124.05 25.95 17.30

11 150 125.51 24.49 16.33

12 150 125.57 24.43 16.29

13 150 126.03 23.97 15.98

14 150 125.57 24.43 16.29

15 150 122.83 27.17 18.11

P35 average 150 125.66 24.33 16.22

41l summation 2250 1885.01 364.99

LA MR i & BN o %A Rk DX Al SR FH R A
RS, A E R 300 m®, ERR 101 S 47 k)
eI, SRR 2FR .
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Tab.2 Volume measurement of stone reef in area B

TR ErRe] SERRRA/m’ i AR m’ AixHR 2 /m’ AHXT IR Z2/%
artificial reef area serial number actual volume estimated volume absolute error relative error
B 1 300 267.79 32.21 10.70
2 300 242.32 57.68 19.20
3 300 256.85 43.15 14.38
4 300 251.03 48.97 16.32
5 300 248.36 51.64 17.21
6 300 237.17 62.83 20.90
7 300 245.51 54.49 18.16
8 300 258.33 41.67 13.89
9 300 251.62 48.38 16.13
10 300 273.13 26.87 9.00
Ty average 300 253.21 46.79 15.59
41 summation 3000 2532.11 467.89
350 1 BIG B EL, 45 H A0 . 75 903 01y
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Fig. 10 The average stoning volume and the average

estimate volume comparison chart
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The application of Side Scan Sonar system in volume estimation of
stone artificial reef

LIU Yonghu, LIUMin, TIANTao’, YANG Jun, CHEN Yong

(Center for Marine Ranching Engineering Science Research of Liaoning,
Dalian Ocean University, Dalian 116023, China)

Abstract: In this study, we used the side scan sonar system to investigate and evaluate the two artificial stone reef
areas in A and B in the sea area of the Mayi Island in Jinzhou Bay, Dalian. The acoustic method was applied to the
estimation of stone reef volume. The purpose was to explore the new estimation method of stone reef volume to
improve the accuracy of the calculation results, improve work efficiency. The data mining of the sonar data was
carried out by using the data processing software and the computer-aided technology. The data of the stone reef
were extracted and the volume of the stone reef was estimated by the function curve. The results show that the side
scan sonar image can clearly reflect the distribution of stone reefs in the seabed, and the scouring and silting degree
of the stone reef can be judged according to the image. The geometric relationship and the related technical means
are used to estimate the volume of the stone reef. Through several different angles of detection or with other
auxiliary software errors were minimized. In the A reef area, the volume of the reef is estimated by the integral
section method and the relative error is close to 16% compared with the actual volume of the reef area. The B reef
area is tested and evaluated. The relative error between the evaluated volume and actual volume of the stone reff is
close to 16%. The estimated volume of the two artificial fish reef areas is very different from the actual volume.
Although the physical environment and the size of the reefs are different in the two reef areas, the relative error is
close to and less than 20%. The integral curve is verified rationality. Therefore, under the influence of many
uncertain factors, this method can estimate the volume of stone reefs relatively accurately, which can provide
support and basis for the construction, management and evaluation of artificial reef area.
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