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Evaluation of depth uncertainty acquired with interferometric sonar system C3D

for use in hydrographic survey '

Hiroki MINAMI*

Abstract

Hydrographic and Oceanographic Department of Japan Coast Guard (JHOD) introduced interferometric sonar

system in 2009. Since then, enough test and evaluation of the interferometric sonar have not been done for use in

the hydrographic survey. This report describes the test and evaluation of the interferometric sonar conducted in

2012. The tests were done in accordance with JHOD’s hydrographic survey requirements.
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Fig.1. Testarea (Nautical chart W 214 A).
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Table 1. C3D system hardware.
# 1. C3D ¥ A7 AHRE.

Device Manufacture / Model
C3D sonar Teledyne / Benthos C3D - LPM
Sounding| pata acquisition |, . . .
system Triton Imaging Inc. / Isis
Motion sensor |Ashtead Technology / CDL MiniRLG 2 Gyro
GPSTorRLG |y isphere / Crescent R110 (DGPS)
alignment

Attitude/
Position | GPS for position |Kongsberg/ Seapath 200

DGPS receiver |Hemisphere / MBX-4

Altimeter Tritech International / PA 500/6-5
Surfacesound |4,/ Digibar V Model 1500
Sound speed
Speed
Soundspeed |\ oare SV & P
profile
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Fig. 3. Schematic image for the uncertainty test 1.
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Fig. 4. Schematic image for test 2.
B4, FEAEMAEI X 2 R EOBGEES X — Y.
SEAOARS

1 .
(EEDE—LAEESES10)
EHBDORIFE
A=A (EEDE—LHELZLSIT)
pa
N2 >

D1 ~2mD Ay a1 TTYUy b @1~2mDAvaTIVw Rk
DOEQDKFENETE 102 SOBEURNTHZHESH

A\ 4

Fig.5. Schematic image for test 3.
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Table 2. Wreck and fish reef used for the test.
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Fig. 6. Depth uncertainty for each beam angle at Sta-
tion 2. The horizontal axis is beam angle from
nadir, positive angles mean starboard side and
negative angles mean port side. The vertical
axis is twice the standard deviation (black
line), the uncertainty of special order (red
line), order 1 (blue line) and order 2 (green
line) computed by the JCG specification.
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Fig. 7. Histogram of depth differences for test 2.
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Table 3. Result for test 2.
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Fig. 8. Histogram of depth differences for test 3.
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Table 4. Result for test 3.
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Fig. 9. Comparison images of the wreck with C3D and
EM 3002. (upper) Horizontal image of the
wreck created by grid data with 1 m resolu-
tion. (lower) Bird-view image of the wreck cre-
ated by grid data with 1 m resolution.
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Fig. 10. Depth Profile along the wreck from NE to SW.
Horizontal axis is distance (m) from NE and
vertical axis is depth (m). Blue line means
C3D, red line means EM 3002.
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Table 5. Depth uncertainty for the depth
in wreck area.
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Fig. 11. Comparison images of the fish reef with C3D
and EM 3002. (upper) Horizontal image of the
fish reef created by grid data with 1 m resolu-

tion. (lower) Bird-view image of the fish reef
created by grid data with 1 m resolution.
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Fig. 12. Depth profile along the fish reef from west to
east. Horizontal axis is distance (m) from west
and vertical axis is depth (m). Blue line means
C3D, red line means EM 3002.
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Table 6. Depth uncertainty for the depth
in the fish reef area.
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