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Error analysis of bathymetry and water optical parameters

inversion by ocean LiDAR
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(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

ZHANG Jing-Hao, SUN

Abstract: Based on the flight test echo data obtained by self-developed airborne dual-frequency ocean profile LiDAR,
the bathymetric error caused by wave refraction and water scattering was analyzed, and the correction method was pro-
posed based on the combination of Genetic Algorithm (GA) and Levenberg-Marquarelt (LM) algorithm. Theoretical
analysis shows that compared with the signal LM algorithm, this wave refraction correction method reduces the Root
Mean Square Error (RMSE) of the inversion of sea wave profile by about 50%. The inversion method of water body op-
tical parameters based on the seawater profile backscattering part of the measured echo signal was researched , and the
errors and influencing factors introduced in the inversion of water optical parameters based on the Fernald backward iter-
ative integration method were theoretically analyzed, it is found that when the estimated value of the “particle laser ra-
dar ratio” deviates by a% from the true value compared to - a%, the errors in the inversion of water body diffuse attenu-
ation coefficient and 180° volume scattering coefficient are smaller.
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Table 1 The influence of laser point cloud parame-

ters on the accuracy of ocean wave profile

fitting
Ml SER IMBEMGIRZE(RMSE)  GA_LMH
RG22 (RMSE)

25 mx25 m 2 mX2 m 2.6 cm 1.9 cm

25 mX25 m I mx1 m 3.8 cm 2.3 cm
50 mx50 m 2 mX2 m 12.0 cm 6.1 cm
50 mx50 m 1 mX1 m 13. 4 cm 6.8 cm
100 mx100 m 2 mX2m 36.4 cm 16.7 cm
100 mX100 m 1 mX1 m 41.5 cm 22. 4 cm
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Fig. 5 Sea surface laser point cloud in flight test
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Fig. 6 Submarine topographic map of the survey area
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Table 2 In-situ measured values and laser depth mea-
surement values after error correction
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Fig.7 Inversion results of optical parameters of water bodies
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Fig. 8 Ocean profile echo waveform
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Fig.9 Error analysis of inversion of water optical parameters by Fernald method: (a) K|

(c) f, inversion value; (d) £, inversion error
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Table 4 Relation between S, estimation bias and in-

and B,
S T2 -30% —20% —10% 10% 20% 30%

version accuracy of K,

lidar

K, JUERZE  3.7%  3.5% 3.4% 3.2% 3.2% 3.1%
BIHIRE  22.7% 14.3% 1.7% 4.5% 6.8% 9.1%
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