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Abstract At present, most of the underwater optical channel models based on Monte Carlo simulation are
relatively single and cannot be applied to a variety of water quality types. Moreover, the existing methods require a
large amount of calculation and have low efficiency in the process of underwater optical channel modeling.
Therefore, there is an urgent need for methods that can improve the calculation efficiency. A fast underwater optical
channel simulation method based on Monte Carlo is proposed for photon tracking in different water quality types,
different distances and different receiving fields of view. In this method, the photon data space is preloaded, and the
photon motion trajectory information is sequentially stored in the data space. At the same time, the attenuation
caused by absorption and scattering is incorporated into the non-collision propagation loss of photons in combination
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with Beer-Lambert’s law to obtain more accurate underwater light propagation attenuation. Then, the data is

processed to form the simulation results of photon transmission, which improves the computational efficiency.
Underwater optical channel characteristics of multiple water quality types are obtained.
Key words Monte Carlo; ray tracing method; underwater optical channel characteristic; impulse response
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Table 1 Several phase scattering functions applied to underwater wireless optical channel
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attenuation coefficients under different water quality
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Fig. 15 Optical power curve based on Monte Carlo

method

Fig. 16 Optical power curve calculated by

Lambert-Beer theory
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Fig. 17 Impulse response of LED at different receiving
field angles when seawater transmission distance is
20 m and receiving radius is 100 mm
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