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Abstract : This paper discusses the radiation pattern of 2 — D circular array according to the calculation of expo-
nential sum of finite discrete-time function. By introducing the density function, it is demonstrated that the value
of an exponential sum of finite discrete-time function is equal to that of the discrete Fourier transform of its den-
sity function at point 1. Based on this conclusion, an approach to analyse the radiation pattern of 2 — D array us-
ing density function is presented, and it is shown that the directional radiation pattern of a 2 — D array is the
Fourier transform of its density function in the corresponding direction. Then the radiation patterns of hybrid 2 -
D circular arrays are discussed to demonstrate the validity and application of this approach. Then, the effect of
positive weight coefficient on the radiation pattern is discussed, and it is found that the effect of positive weight
coefficient is equivalence to the distribution of elements. Finally, a weigh optimization method for circular array
is presented, which ensures the optimized PSF similar to the Fourier transform of the desired window function
approximately by adjusting the weight coefficients.
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