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Abstract

This study mainly discusses the application of multibeam sounding lines in ocean depth mea-
surement tasks. Multibeam systems play a crucial role in ocean depth measurement and seafloor
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topography research. The study focuses on the design of line spacing, coverage width, and overlap
rate. By deriving the expression of water depth at the center of the sea area using the sine theorem
and trigonometric functions, a mathematical model for the coverage width and overlap rate be-
tween adjacent bands in multibeam sounding is obtained. Using MATLAB software to calculate and
simulate given parameters, the water depth, coverage width, and overlap rate at different dis-
tances from the central point of the sounding lines are determined. Further research is conducted
on the angle relationship between the direction of the sounding lines and the normal to the seaf-
loor slope, converting two-dimensional graphs into three-dimensional graphs to solve the rela-
tionship between slope and the direction of the sounding lines. Based on this, the optimal layout of
sounding lines is determined through exhaustive enumeration, with the shortest total distance of
sounding lines found to be 118,528 meters, resulting in the optimal layout of sounding lines being
designed.
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Figure 1. Cross-section diagram of a slope with the angle of 90° be-
tween the survey line direction and the normal to the seabed slope
projected onto the horizontal plane
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Figure 2. The Angle between the direction of the survey line and the
normal direction of the submarine slope projected on the horizontal

plane is 0°, and the coverage width W is calculated at this time
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Figure 3. The Angle between the direction of the survey line and the normal direction of the submarine slope projected on
the horizontal plane is 45°, and the coverage width W is calculated at this time
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Figure 4. The seafloor slope of o and the Angle between the measured line
and the projection is 45° is equivalent to the seafloor slope of 1 and the
Angle between the measured line and the projection is 90°
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Figure 5. Section diagram of submarine slope with 90° Angle between the
direction of survey line and the normal direction of submarine slope pro-
jected on the horizontal plane
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Figure 6. The slope is a, and the Angle between the direction of the survey
line and the normal direction of the submarine slope projected on the hori-
zontal plane is 4
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Figure 7. Cross-section of a submarine slope with a slope of 1.5°
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Figure 8. Relationship between seawater depth and strip
coverage width of multi-beam sounding
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