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Abstract In this paper, the line-of-sight and no-line-of-sight environment of wireless communication channel in under-
water acoustic communication environment was studied. A geometric reference model was introduced and related models
were designed. Assuming that an unlimited number of scatterers are uniformly distributed on a two-dimensional vertical
cross section in 3D underwater space, this paper deduced the signal arriving time probability density function, time auto-
correlation function and the expression of Doppler power spectral density,and analyzed the influence of several main pa-
rameters on the channel statistics. According to the assumed reference model, the Sum of Cisoids (SOC) underwater
acoustic channel model and two effective calculation methods for the required parameters were proposed,and their per-
formance was compared. The research broadens the research direction of underwater wireless channel modeling,greatly
reduces the computational cost,and reduces the complexity of design and simulation of model.
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Fig. 1 Scattering model of underwater ensemble with uniform

scattering from numerous scatters on 2D vertical cross section
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reference channel model
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Fig. 8 Comparison between ACF of SOC channel simulation
model using BRSM computing parameters and ACF of

reference channel model
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Fig. 9 Comparison between ACF of SOC channel simulation
model using GMEA computing parameters and ACF of reference

channel model in case of Doppler power spectral density asymmetry
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