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Software to simulate spaceborne oceanic lidar returns using
semianalytic Monte Carlo technique

Cui Xiaoyu, Tao Yuting, Liu Qun, Xu Peituo, Liu Zhipeng, Wang Xiaobin,
Zhou Yudi, Chen Yang, Liu Dong’

(State Key Laboratory of Modern Optical Instrumentation, College of Optical Science and Engineering,

Zhejiang University, Hangzhou 310027, China)

Abstract: In this paper, a spaceborne oceanic lidar simulation system used semianalytic Monte Carlo
method was developed. The system can simulate the lidar returns of the atmosphere and the ocean with
different optical properties through entering the parameters of the lidar system and the environmental
parameters. At the same time, a user—friendly software interface for users was designed to operate input
parameters and observe the output results intuitively. A variety of simulations was done, such as different
types of water and different scattering phase functions. The simulation results were highly consistent with
the theoretical lidar equations. The system was important to the research on the detection mechanism of
spaceborne oceanic lidars.
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Fig.2 Diagram of photon scattering
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Fig.5 Software interface of spaceborne lidar simulation system
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Tab.1 Parameters of the lidar system

Parameter Value
Wavelength/nm 532
Pulse width/nm 2

Divergence angle/mrad 0.001
Lidar height/km 708
Telescope diameter/m 1.2
Field of view/mrad 0.15
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Fig.6 Simulation results of typical water
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Fig.7 Results of different scattering times of lidar signal
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