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Evaluation and comparison of depth uncertainty and feature detecting capability of phase

measuring bathymetric sonars’

Yoshihiro MATSUMOTO*

Abstract
The author conducted a test survey to evaluate the bathymetric uncertainty and feature detecting capability
of three types of phase measuring bathymetric sonars (PMBS) in comparison with a conventional
multibeam echosounder (MBES). All of the three PMBSs satisfied the standards of depth uncertainty
and feature detecting capability specified in IHO S-44 order 1a within the slant angle of about 55 degrees.
However, the standard deviation of the depth values obtained with PMBSs was several times as large as
that obtained by the MBES. As each swath of PMBSs has denser soundings with high rate of noise, data
cleaning procedure was time-consuming. It should be noted that sounding depths obtained with PMBSs

tend to be sparse around nadir, which deteriorates feature detecting capability.
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Fig. 1. Testarea (Nautical Chart W1062).
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Fig. 2. Installation plan of survey equipment.
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Table 1. Specification of survey equipment.
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Fig. 3. Configuration of the seafloor targets.
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Fig. 4. Location of seafloor targets and the planned
survey lines for target surveys.
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Table 2. Survey contents and dates.
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Fig.5. 0.5 m gridded reference bathymetric data of
stationary observation (phase A-1) obtained
with SeaBat 8125.
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Statistics for Soundings at Beam Angle Limit +/- 2.5 Deg -
95% Confidence vs. Beam Angle Limit
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Fig. 6. Evaluation of depth uncertainty for each 5-
degree beam band of GeoSwath soundings
at stationary observation (phase A-1). The
horizontal axis is beam angle from nadir. The
vertical axis is metric. Twice of the standard
deviation (circle) and the mean difference
from the reference depth (cross) are plotted.
Maximum allowable total vertical uncertainties
(TVU) specified in THO S-44 ed.5 (IHO, 2008)
are overlaid for special order (red chained line),
order 1 (blue broken line), and order 2 (dotted
line).
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Fig.7. 0.5 m gridded reference bathymetric data of
stationary observation (phase A-2) obtained
with SeaBat 8125.
B4 7. SeaBat 8125 THUAS L 7z 4= BIM (A-2) @ 05
mX vy YaslKET—7%.
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Fig. 8. Evaluation of depth uncertainty for C3D at
stationary observation (phase A-2) . Same
format as Fig. 6.
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Fig.9. 0.5 m gridded reference bathymetric data of
stationary observation (phase A-3) obtained
with SeaBat 8125.
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Fig. 10. Evaluation of depth uncertainty for 4600 at
stationary observation (phase A-3). Same
format as Fig. 6
10, FEAREI (A-3) \2 B 5 4600 O IR BE DO FRGLE.
FROMIIH 6 & [k

il ® ¥ — & (GeoSwath T 70 B LL k., C3D &
4600 T65 FEELLE) OF—F I3 OB TRET S
BGEIZIZH W AW & & L.

3.2 FHHE
(1) GeoSwath
AREEIZOWTIEIMHLEEZ A AR (D-1) &
AFEE (E-1) @ 2 W47 - 7225, v — VEHlE
D BWEIE D-1 R l2 11X —-7.99 fF ~ 7.87 £, E-1
BEICIE 1199 FE~ 1074 FETH V), MW EIIE
DY ND-1 2 L7z BRKEE LD A Y
V2T =5 L RO E Fig. 11 1R 7.
MRAEAS H % S-44 %5 5 Wit (IHO, 2008) 12 -
TR 72 Bl 0 P39 K % 20 m I2B1F % Kk

_16_



Evaluation and comparison of phase measuring bathymetric sonars

Fig.11. 1 m gridded reference bathymetric data of
cross line survey (phase D-1) obtained with
GeoSwath and track lines across the area.
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Table 3. Evaluation of depth uncertainty of the PMBSs
and MBES at cross line surveys.
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Fig.12. 1 m gridded reference bathymetric data of
cross line survey (phase D-2) obtained with
C3D and track lines across the area.
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Fig. 13. 1 m gridded reference bathymetric data of
cross line survey (phase E-3) obtained with
4600 and track lines across the area.
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Fig. 15. Verification of feature detecting capability
of GeoSwath at target survey (phase F-1).
Ratings of feature detection are counted up for
each 10-degree beam band. The width of the
bars represents the number of samples.
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Fig. 16. Verification of feature detecting capability
of C3D at target survey (phase F-2). Same
format as Fig. 15.
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Fig. 17. Verification of feature detecting capability
of 4600 at target survey (phase F-3). Same
format as Fig. 15.
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Fig. 18. Verification of feature detecting capability of
SeaBat 8125 at target survey (phase F-1, F-2,
and F-3). Same format as Fig. 15.
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