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Abstract
Advanced hydrographic organizations have recently adopted CUBE depths in multibeam hydrographic

survey results. In this report, we analyze some expected effects of the CUBE algorithm and a multibeam

survey based on CUBE depths in hydrographic survey results, which have been developed outside Japan.

In addition we discuss some changes in the fundamental ideas that are at the background of multibeam

hydrographic surveys.
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Fig.1. A typical example of noise soundings in
multibeam bathymetric data (Shoals).
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Fig. 2. Distribution function of selected soundings

employed in the smooth sheet of NOAA, which

is modified after the Fig. 6 of Smith et al. (2002).
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Fig. 3. Conceptual diagrams of the data quality difference between nadir and outer beams in multibeam bathymetric
data and the difference between CUBE depths (estimated considering data quality), and Shoals.
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Fig. 5. CUBE depths and all the soundings (without noise rejection) from which the CUBE depths were estimated,

recorded by S/V “Hamashio”.
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Table 1. Nadir beam footprints of multibeam - T i .
echosounders. / \
F1 TNVFE—2MEIBILETE—L07 v b / \
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~ \ )
- A'IIE iy
iR
1E 15 E 2/E k
! \
20m 0.35m 0.52m 0.70m ' =i | L g
\ / /
40m 0.70m 1.0m 1.4m b \'/ 4
M v 77 o—fEME/— iMoo rEE LSS
80m 1.4m 2.1m 2.8m ! I >N —
Fig. 6. Conceptual diagram of the capture distance
160 m 2.8m 42 m 5.6m . . . .
being set to 0.707 times the node spacing (grid
320m 5.6m 83m 11m size).
M6 Fx7Fx—Wigkz  — FHED0.707 5L L
it =M.
Table 2. Grid size specifications for the CUBE depths 7 Hit OB
in the NOAA.
#2. REINOAAIZBIT A CUBEKED 7Y v N Density Locale Density & Locale
/r x‘ﬁ:*}%~ Selected 1
mAt e )y FH4 X
ARw (/= KRR
0-20m 0.5m |
tm -, g @
36-80 m 4 m Melghborhood H'““:Z::hnmmi Nelghborhood Nelghborhood
72-160 m 8m Fig. 7. Conceptual diagram of disambiguation methods
in CUBE algorism. The number in each
144-320m 16m hypothesis describes the number of soundings

Table 3. Grid size specifications for the CUBE depths

in the CHS.
#3. 7T % CHSIZBI}% CUBEKEDN 7Y v K
YR

wwwa | 707 LR
0-15m 0.25m

15-25m 0.50m

25-50m 1.00m

50-100 m 2.00m

>100m >5.00m

belonging to the hypothesis.
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B MR E R T
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2014).
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Fig. 8. CUBE depth and other attribution layers. (a) CUBE depths, (b) Sounding density, (c) Standard deviation,

and (d) Hypothesis strength.
X 8. CUBE /K& ZDMoJE kL 1 ¥ —
DASTHEL.

(a) CUBE ki, (b) MGRSERE

(o) #RMEMRZE, (d) IRFIKDR

_75_



Masanao SUMIYOSHI et al.

Fig. 9. Shipwreck fishing reefs in CUBE depths and
results with HydrOffice QcTools applied to
these CUBE depths (pink numbered flags). The
shipwreck edges are automatically detected by
QcTools as steps of CUBE depths. The number
(“1") on these pink flags indicates the Laplacian

operation, one of the detection algorisms in
QcTools manual (Masetti et al., 2019).
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