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Influence of Wavy Sea Surface on Laser Detection of Underwater
Target with Monte Carlo Method

Zhang Xi Li Peijun Wu Fangping Wu Wangjie Jiang Min
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Abstract When airborne lidar is detecting the underwater target, the laser beam will be influenced by the wavy sea
surface. Based on Monte Carlo method, the space distribution of photons on the target surface is quantitatively
analysed and the space distribution and time distribution of the photons return which the sea-air interface are
analysed. Simulation results show that the space distribution of photons at the target surface gradually deviates from
Gauss distribution as the velocity of wind increases and the space distribution badly of the photons which return the
sea-air interface deviates from Gauss distribution. The influence of wind velocity is no longer important. By
computing the time distribution of photons which return the sea-air interface, it is found that when the wind velocity
increases, the detection depth of lidar decreases.
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Fig. 1 Space distribution of photons at the target surface and the sea-air interface. Photo distribution at the target surface

with wind velocity of (a) 1 m/s and (b) 20 m/s; Photo distribution at the sea-air interface with wind velocity of (¢)

1 m/s and (d) 20 m/s
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Fig. 2 Photo relative energy radial distribution at (a) the target surface and (b) the sea-air

interface for different wind velocities
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Fig. 3 Influence of target depths on photo energy radial distribution. Photo relative energy distribution at (a) the

target surface and (b) the sea-air interface
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