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Fig. 3  Pictures of pre-processing results

a. 11 ; b. LIDAR ( ); c.
a. point cloud result with 11 zone routes; b. unusual point (red circle) after pre-processing LiDAR point cloud; c. result after classifying un-
derwater topography points
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Fig. 4 Picture of underwater terrain contours extraction results, sampling point for verifying accuracy, and chart of testing zone
a. LiDAR 0.5 m ; b, ; C. Navionics

( )

a. underwater terrain contours with 0.5 m intervals generated by LiDAR point cloud; b. remote sensing image of testing zone with sampling
point; c. zone contours of mapping data provided by Navionics
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Tab.1 Some sample mapping point values and corresponding point values in LiDAR point cloud
X(m) Y(m) Z(m) H (m) H (m) AH
0 562080.46 1824616.04 -5.57 —4.59 -4.5 0.09
1 562053.8 1824638.65 -7.31 -6.33 -6 0.33
2 562050.43 1824684.94 -7.69 -6.71 -6 0.71
3 562026.51 1824670.35 -9.05 —-8.07 7.5 0.57
4 562004.45 1824656.93 —7.68 -6.7 -7 0.3
5 562636.91 1824530.85 -4.6 -3.62 —4 0.38
6 562640.38 1824531.47 —4.54 -3.56 4 0.44
7 562651.13 1824553.6 -2.93 -1.95 -2 0.05
8 562661.7 1824557.65 -2.79 —-1.81 -1.5 0.31
9 562684.4 1824566.16 -2.36 —-1.38 -1.5 0.12
10 562643.91 1824575.23 -1.11 —-0.13 -1 0.87
11 562653.79 1825446.16 -3.02 -2.04 -1.5 0.54
12 562717.28 1825863.03 -9.51 —-8.53 -8 0.53
13 562702.43 1825895.46 -10.34 -9.36 -9 0.36
14 562668.18 1825919.2 -9.95 -8.97 -9 0.03
15 562741.25 1825907.86 -9.49 -8.51 -8 0.51
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Analysis of shallow-sea bathymatric mapping based on air-
borne LiDAR
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Abstract: Current bathymetry techniques are mainly dominated by onboard multibeam and single-beam technolo-
gies. But for shallow bathymetry, these methods cannot operate normally due to instrument and sea condition limi-
tations. Today, modern light detection and ranging (LiDAR) remote sensing can overcome these limitations to fa-
cilitate quicker and more precise sea data collection. The big advantage of LiDAR in surveying and mapping is its
blue and green bands of permeability for measuring depth. In China, LiDAR is primarily used on land and less so
for sea bathymetry and topographic maps. In this paper, we demonstrate the applicability of LIDAR for bathymetry
measurement. We introduce the principle of airborne laser bathymetry and extract contours using LiDAR. By com-
paring the relative and absolute accuracies of sea charts and cloud point contours, we confirm that the precision of
LiDAR is high and that it has broad application prospects.
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