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Utility of precise post-processed navigation/altitude data in multibeam bathymetric surveys "

Masanao SUMIYOSHI*', Yoshihiro MATSUMOTO™', Makoto YOSHIZAWA **, and Toru YASUHARA **

Abstract

Recently high-resolution multibeam echo sounders have become more commonly used, and, as a result,

the demands of precise post-processed navigation/altitude data have been increasing. In this study, an

accuracy verification test of the precise post-processed navigation/altitude data by POSPac processing is

carried out on the basis of the real multibeam data analysis. This report describes the utility of precise

post-processed navigation/altitude data in multibeam bathymetric surveys.
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Table 1. Coordinates of the GNSS-based control points used in POSPac processing. The upper table lists the
differences in coordinates, between the ones taken in the epoch of 2011 by GSI Japan, and the ones from the
present term with semi-dynamic corrections applied. The lower table lists the differences in coordinates
between the ones calculated by POSPac automatically and the present term coordinates, to which semi-
dynamic corrections are applied.

32 1. POSPac WHCMEH 9 2 8\ -8 S O BAEME. LEAE T WMBREOLEGTSEHEY - 2B 5L &

IFAFI v 7 HER#E Lt/‘ﬁJiOD ’I‘“ﬁﬁl‘}: ZDESGT, TEAPOSPac HEEHIAE & 4 W 0 Rl & &

DEFTH 5.
ERSHERERY —ER EEEME (5eni DynakkE Ver. 1.0.1 MME) T =5 (=H-SM)
SR PETT r
" we dti (OMS] | BEE (OMS) | MFHER [m) mms; S (OS] WE (NS] | s "F%** i |£ W (2) [n] | HEHE (2 [n]
1 003067 {3067} 1, 5391] 139] 39| .13 ﬂlgé = 53027 53, 42341 63, 349 1 T 05 V]
2| 00306 ) 39/ 3 34359 1350639 70,502 g 73 0037
083036 1] J9] 4! 31. 88287 46, 114 0 115] 0 04
970804 (0804] 3] 36176 16. 93654 85,517 [ 127 0037
093026 [3026) E 39: 4l 24883 | 139] 40] 24 08898 47, 479 2016 & iI'.l? L 176 { (79
é;
9
10l
POSPACE DRI (RINEK D 7 4 L8] B SR (Seni DynabkE Ver 1,01 M) I =5 (POSPACE AT 3 — S W1)
FRESENES | BEEE T - ; =
® = i ous] | e ous] | mEes 0 [FEEF] g ous) mz o) | wees | R e o) Im|7‘ R (2) (0] | WEHE (2
| TR 3 T.5347] 130] 39] 534170 53077 5342341 ERELE] B 7737 (X7
0530 11, 3415] 135) 13,4939 11. 34354 13, 50539 10, 602 84| Eir -0 @
063036 47, 1738] 135] 48] 31, 8142 4212814 4174 7 104 707 SN
a70804 5| 0, 3648] 139) 31] 18, 0263 ). 36776 1 3 89. 517 0 092 25| 133
5 003026 (3026} 48, 2488] 139] 24,0715 43, 2408 24, 03808 47, 479 =0 037 Eil [T
8
9
|
e s D01_40_Singiedase - o x
B Bepots  Jook Windos Help
peaacasslulaanclucenlsle)l zannnxlasheomws v
iy Pt e " % P Viow e O P %
Ui SrwimBaie voOineHMBhe
— i
NS Mode

[

Algnment St Unavalable
Pasitioning Mode  Unavalsble

[
[T} 1] 10 ] o
Frasage Log &
A Clisn
Snp Meler G5 P 1 HMRMEe NS (=]

Fig. 1. Screenshot of POSPac SingleBase processing. The flag in the screen indicates the GNSS-based control point
“Yokosuka”.
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Fig. 3. Screenshot from POSPac SmartBase processing. The five flags in the screen indicate GNSS-based control
stations of “Yokosuka,” “Yokohama,” “Futtsu,” “Yokohama-Izumi,” and “Kanagawa-Kawasaki,” respectively.
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Fig. 4. Trajectories (WGS84 UTM zone 54N) based on RAW data (black) and POSPac processing data. Blue-color
indicates the SingleBase-processed data for “Yokosuka” base station, green the SingleBase-processed data for
“Yokohama” base station, red the SmartBase-processed data.
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Fig. 8. Time series plots of the relative positioning errors in RAW (black) and POSPac SingleBase processing data
(blue and green for “Yokosuka” and “Yokohama” base stations, respectively), based on the navigation data
processed by POSPac SmartBase as the standard.
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Fig. 9. Enlarged views of Fig. 8, with focus on differences between the two POSPac SingleBase processing results.
Color designation of the line follows that of Fig. 7.
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Fig. 10. Conceptual drawing of the light beacon 1 in Yokosuka Port and the double-cross survey lines.
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Fig. 11. 2D (left) and 3D (right) plots of multibeam bathymetry at the double cross survey lines shown in Fig. 10.
Upper panels are 2D and 3D plots of the multibeam bathymetry, with the POSPac-processed data
(SmartBase) applied. Lower panels are 2D and 3D plots of the multibeam bathymetry without POSPac-
processed data. Colors in 2D surface indicate depths, and the colors of the dots in 3D plot describe the
survey lines. (ChromaDepth glasses allow readers stereoscopic imaging.)
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