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Imaging Quality of Double-Circle Sparse Aperture Array Configuration

Liu Li
(School of Electronic Information Engineering, Beijing University of Aeronautics and Astronautics ,
Beijing 100083, China)

Jiang Yuesong Wang Changwei

Abstract A new non-redundant double-circle sparse aperture array configuration, which is composed of two uniform
circle arrays, is proposed, since the modulation transfer function (MTF) of the common uniform circle array usually
has zero-value regions within the cut-off spatial frequency, which prejudice the image quality. The pupil function and
MTF have been given. Taking the five-three double circles array as an example, image performance is discussed in
terms of the sub-aperture diameter. inner circle radius and inner circle rotation. based on the practical cut-off
frequency. Imaging simulation and image restoration are given. The results show that, compared with the uniform
circle array and Cornwell’s optimized circle array, the double circle array has higher practical cut-off frequency, and
the image quality degrades with the decrease of filling factor.
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Fig. 1 Five-three double circles array configuration
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Fig. 2 Two-dimensional frequency point distribution. (a)
Respective outer circle array and inner circle array;

(b) double-circle array
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Fig. 3 MTF(top-view) of five-three double-circle array.
(a) F=0.1; (b) F=0.2; (¢) F=0.3
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Table 1 Characteristics of five-three double-circle

array with different filling factors

The feature F=0.1 F=0.2 F=0.3

Practical frequency pr/p. 0.1936 0.5834 0.6266
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Fig. 4 MTF(top-view) of five-three double-circle array with different radius of inner circle. (a)r=d/y/3;(b)r=0.12;
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Fig. 5 MTF curves of five-three double-circle array with different inner circle rotation angles. (a) Horizontal; (b) vertical
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Table 2 Characteristics of three kinds of array configuration

5-3 Cornwell's
Uniform
The feature double ) optimized
) circle )
circles circle

Practical frequency pr/p. 0.5834 0.1781 0.3516
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Fig. 6 Array configuration and MTF (top-view) with F=0. 2. (a) Five-three double-circle array; (b) eight sub-aperture

uniform circle array; (¢) Cornwell's optimized eight sub-aperture circle array
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Fig. 8 Image simulation and restoration of five-three double-circle array configuration. (a) Object; (b) simulated image

with noise and restored image by Wiener filter (F=0. 2); (c¢) simulated image with noise and restored image by

Wiener filter (F=0. 3)
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