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Abstract

Multibeam bathymetry technology, based on the acoustic propagation characteristics of sound
waves, enables efficient and precise measurement of water depth and seafloor topography. This
paper analyzes the geometric characteristics of multibeam bathymetry and establishes a mathe-
matical model between seafloor terrain and survey line layout schemes. By solving the model with
a dynamic programming algorithm, optimized survey line layouts are derived for both rectangular
slope areas and real-world sea areas. The study aims to provide practical insights and references
for addressing real-world multibeam survey line arrangement challenges.
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Figure 1. Diagram of changes in seawater depth at different locations
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Figure 2. Schematic diagram of the change in survey line distance
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Table 1. Calculation results under specific conditions of a two-dimensional slope
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T £ P H o i Ak
PR BS/m
KR Im 90.94874 85.71155 80.47437 75.23718 70 64.76282 59.52563 54.28845 49.05126
BT m 315.8133 297.6276 279.4418 261.256 243.0703 224.8845 206.6987 188.513 170.3272
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Figure 3. Schematic diagram of multibeam bathymetry under a three-
dimensional rectangular sea area
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Figure 4. Schematic diagram of multibeam bathymetry with a survey line direction angle of g
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Figure 5. Front view of multibeam bathymetry with a survey line di-
rection angle of
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Table 2. Multibeam bathymetry coverage width at different survey line angles

F2 FAEMEAE TS ERMNRABEE

DU AR BRI O i A TR FE B i L

0 0.3 0.6 0.9 12 15 18 2.1

0 415602  466.091 51649  566.880  617.288  667.686  718.085  768.484

45 416102  451.872 487552 523232 558912 504502  630.273  665.953

90 416692  416.692 416692  416.602  416.692  416.602  416.692  416.692

WETT 135 416192 380511 344831  300.151 273471 237791 20211 16643
ﬁ’ﬁ M 180 415602 365293 314804 264496 214007 163698 113299 629002
225 416192 380511  344.831 309151 273471  237.791 20211  166.43

270 416.692 416602  416.692 416692  416.602  416.692  416.602  416.692

315 416.192 451.872 487.552 523.232 558.912 594.592 630.273 665.953
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Figure 6. Schematic diagram of the driving direction
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Figure 7. Schematic diagram of the survey line at the east end of the survey ship
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Figure 8. Schematic diagram of the survey line at the west end of the survey ship
E 8. MEMAHNEL ~EE

DOI: 10.12677/aam.2025.143092 63 I3RS


https://doi.org/10.12677/aam.2025.143092

3 SRS SE B AT DA D AR R -

2R E R g e

1. WA R AR R 1852 1N AR R
2. WEHEBSRN 10%

3. THE R IR P AR i A B S dy O LA B AR H

4, SRS ERRTE di A7 35 55

5. kK15 z K

6. for i:1—1000 IEARVREL (2 % K Rp )
7. SRFESE i+ L AT HE B AR iR BE B

8. SRARMLYUAT I8 5 5 SE W,

9. 19 RSB MUAT I ZEEE S d,, —d,

10. LRt

11. d, <4-z (4 IR VEHHR )

12.if d.,>4-z end for

i+l

13. FREATONRE, MUAT B +1, DL A ARSBTAT I 2R .

BRI IRER,

% 3:

Table 3. Survey line setting results with £ as 90° as the survey line direction
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Figure 9. Schematic diagram of the survey ship’s navigation with g as0°
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Figure 10. Schematic diagram of the survey line design with g as0°
as the survey line direction
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Table 4. Survey line setting results with £ as 0° as the survey line direction

T4 LLB R OERNZ S ERIN&IRELR
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2 79 22.9414
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Figure 11. Three-dimensional schematic diagram of a specific sea area
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Figure 12. Top view schematic diagram of a specific sea area
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Figure 13. Schematic diagram of the simulated slope of a specific sea area
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Figure 14. Diagram of missed measurement situation
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