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Analysis of operating conditions using side scan sonar modeling algorithm
Myung-Kyung Kim' - Da-Woon Lee” - Ho-Seuk Bae® - Yong-Jun You' - Woo-Keen ChungJr
2o SUFALUE FTEAAA GFE FSE7] % A0 T shuEA He gAY 7R Aol SUFAL
S o] &3 FA HollE B FA o Wi ua =] S FH5E] A HAshks el AR HA
FEEUOR HHE F&EoF Frh SUFALUE o] &3 I FH5 AAAA TS mA = dikFel g
TEAE, F99 T, 99 T, 29 Aol &5, SR Sl EAFY. 2 =M SUFALY 2dY
daE]FE EEste] 54 8&xA0l mE s FSetnA siglen, 54 ffxdowE 84%, F417]
A 2%, PAEEE APstel L A5 R BAL FUNAT AY RS GO ZuFAat 2§ A HHe
$82AS B2 A% naFUon 389 & 92 Ao A
FAlo): ZWFAa, RHE, 42
Abstract: Side scan sonar can acquire underwater images with a wide detection area. To acquire high-resolution images of ob-
stacles and targets, the optimal operation conditions for side scan sonar in underwater environments should be analyzed. The
general operation conditions, such as operating depth, sound source type, source frequency, sound source length, sonic velocity,
noise environment, and operating speed, can affect the obtained image significantly. In this research, the operating depth, oper-
ating speed, and degree of the source and receiver attached in general operation conditions were studied. Underwater images
were modeled according to the different operating conditions and analyzed. The results of this analysis can help determine opti-
mal operating conditions in a specific area.
Keywords: Side scan sonar, Modeling, Operating conditions
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Figure 1: Work flow of side scan sonar modeling algorithm
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Figure 2: Information of submarine topography and target

model (a) top-view, (b) 3D-view

Table 1: Geography Information

X Y Z
Submarine | Min -250 -250 -49
Topography | Max 250 250 -43
Target Min -250 -119 -45
e Max ~250 ~-131 42
Table 2: Initial Operating Conditions
Sound Sailing Pulse
Speed 1500 | Velocity 6 Frequency | 300
(m/s) (knot) (kHz)
Source Environmenli Pulse
Depth 20 |Noise Levell -120 Length 200
(m) (dB) (us)
Vertical Sampling Pulse
Beam Angle| 40 Rate 1000 | Bandwidth 5
©) (kHz) (kHz)
Receiver &
Horizontal Source Source
Beam Angle| 0.4 Setting 30 Level 210
©) Angle (dB)
©
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Figure 3: Acquisition image according to operating depth (a)
20m, (b) 30m and (c) 40m
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Figure 4: Acquisition image according to operating re-
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Figure 6: Acquisition image zoomed in according to operat-
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Figure 5: Acquisition image according to operating sailing

velocity (a) 3knot (b) 6knot, (c) 12knot, (d) 24knot
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