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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.

2. BINFERNA L FERH.

SeaBat

8125 GeoSwath C3D 4600
5 A-1 A-1
10 A-2 A-2
13 A-3 A-3

5 B-la B-la
6 B-1b B-1b
10 B-2 B-2
13 B-3 B-3
10 C-1 c-1
13 C-2 c-2
6 D-1 D-1
10 D-2 D-2
10 E-1 E-1
13 E-3 E-3
10 F-1 F-1
13 F-2 F-2
13 F-3 F-3
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(4) EEEF A

2.3 Fi DB Y 5 S B R L 7z K H AR
Yo 1 O H Y 2 & A Hi#E 5 m, 10 m,
15m, 25m, 35m & PA7ICHEL, & 2HBD
W% 17> 72 (Fig. 4).
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2011).
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Evaluation and comparison of phase measuring bathymetric sonars
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LWbohdho7z. 22T, W EEEO—DIE
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(1) GeoSwath

SR (A-1) BEOKZEDFIMEIX 13.6 m T
Y, TOWRAHITS444% 58 (IHO, 2008) »°
ZERT KR OAHEENE (5% EHIXH) X, 4¥
HT027m, 1% T053m, 24 T1.05m THhH 5.
BIIKIED A v ¥ 27— % % Fig. 5 |IRT.

AL Fig. 6 0@ ) T, MU —21EL1X5D
& (MTIE2 o 2FR) PREL LDMHEMIIH 5.
Y — A 35 EELINIC B WIS 272 L, 50
EETIHMHA 0EEFT2HMA2MWAT. b, £
FEBLA (A-1) K> 1 — v EHIME O ZE B — 5.50

Fig.5. 0.5 m gridded reference bathymetric data of
stationary observation (phase A-1) obtained
with SeaBat 8125.
5. SeaBat 8125 THUfH L 7z ELM (A-1) @ 05
m Ay Y aBRKET—5.

JE~5.31 ETH - 7.
(2) C3D

SR (A-2) REDOKEDFIMEIZ 128 m T
Y, ZOWAHITS444 58 (IHO, 2008) #°
PR 2 RKIROAFEEEL, R T027m, 1%
T053m, 2 T1.04m THb. BRKED A v
v a7 —% % Fig. TR T.

FiAIE Fig. 8 Dl ) T, E—AMIZfE- TS
DEANKEL B BMEMIE (1) LHETH L. I
BICIFELTBSY, U—2aM55ET T1M
65 [ F T2 A s. EMEI (A-2) FEo o —
VEHIMEDOZEBYIEIX —6.72 E~ 454 ETH - 72,

%, EAIREE T o C3D ORGSO RGE X
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Statistics for Soundings at Beam Angle Limit +/- 2.5 Deg -
95% Confidence vs. Beam Angle Limit
O IR E(20) 2.0 - 2.0
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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%.

Statistics for Soundings at Beam Angle Limit +/- 2.5 Deg -

95% Confidence vs. Beam Angle Limit
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Fig. 8. Evaluation of depth uncertainty for C3D at
stationary observation (phase A-2) . Same
format as Fig. 6.
B 8. EAREI (A-2) \281F % C3D OGNS E DORGE.
FROFRAUE 6 & [k

nTwb.
(3) 4600

SR (A-3) REDKEEDFIMEIZ 164 m T
HY, TOEITS44 585 (IHO, 2008) #»%
SRS A KIROAHEE ML, FifT028 m, 1#%
T054m, 2HT107Tm TH5. SHAKEDR Y
v 27— %% Fig. 9 ITRT

MR IX Fig. 10 @Y T, E—2aMIito TE
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Y — A 45 B TR, 60 EFTLAL, 65 F
T2h%&iz 3. SARBLH (A-3) Koo —)VEt
WD ZBYIFIL - 6.18 FE~ 6.08 ETH - 7.

(1D)~@3) DFRPS, 2HONEEZ TR 545

Fig.9. 0.5 m gridded reference bathymetric data of
stationary observation (phase A-3) obtained
with SeaBat 8125.
9. SeaBat 8125 THUf# L 7z MELH (A-3) @ 0.5
m Ay Y aBRKET—5.
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95% Confidence vs. Beam Angle Limit
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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
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Fig.11. 1 m gridded reference bathymetric data of
cross line survey (phase D-1) obtained with
GeoSwath and track lines across the area.

11. GeoSwath THUF L 72 34BN (D-1) o

Im X v ¥ aBlKET— 5 &&=
.

Table 3. Evaluation of depth uncertainty of the PMBSs
and MBES at cross line surveys.
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*.
ma | e e | m | o8
R0 o | 0.30m 0.57m 1.11m
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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.

15. Ry #A (F-1) 1281 % GeoSwath O 52
AR, B EEWRNICO, ABXUTxD
gz ¥ — 210 BEHICER. BoXRS1EY
CTNVEEET.

TEOLDEDREVKET—F D HHEND LK
BEBRLOIEF, AFICES (A7 4
NV EfH)ELTH) /4 ABBEBROREMEE R
M3 % L) IEROETIETIE, £ ROV
MA2%3 25 I, BEEOKVKELZRHT S

T1(P9 £ $)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

0~10 10~20  20~30  30~40  40~50 = 50~60 60~
x 7 3 1 1 1 0 ]

B AT 0 0 4 0 1 0 4

= OB 0 0 0 1 3 3 2

T2(IL A &)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

w| oo ! I

0~10 10~20  20~30 30~40 40~50 50~60 60~
x 0 4 0 0 1 1

B ATEABR 0 1 0 2 0 2

u OB 0 2 2 3 7 1

T3(=ZAH)

100%
90%
80%
70%
60%
50%

40%

30%

il

10% .
l

0~10 10~20  20~30 30~40 40~50 50~60 60~
x 7 5 6 3 0 1 4

u AT 2 0 1 1 0 1 1

u OB 0 0 0 1 0 3 0

T4(7R—JL)

100%
90%
80%
70%
60%
50%
40%

30% =

20% |

10% I

0%
0~10 10~20 = 20~30 = 30~40 = 40~50  50~60 60~
x 0 2 0 3 1 2

u ATEABR 2 0 1 0 2 1 0
u OB 0 1 1 1 2 5 1

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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