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Sparse-Aperture System
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Research on Pupil Configuration of Dual Three Sub-Apertures
Qian Lin!3?
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The modulation transfer function (MTF) of a sparse-aperture system is lower than that of a filled
aperture system within the cut-off frequency. The zero values of MTFs may be produced at some mid-spatial

improved by optimizing configuration
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frequencies, which affects the image quality. Configuration optimization of sparse-aperture systems can achieve a
technique is applied. The image simulations and the MTFs comparison of optimized configuration and un-optimized
I

sparse-aperture configuration with more uniform MTF. A criterion is given to optimize the sparse-aperture system,

aperture systems. The optimization criterion of sparse-aperture systems is reasonable and the image quality can be
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which is directly linked with the maximum spatial frequency er (or practical resolution) and the diameters of the sub
[=]

apertures. Optimal configuration of dual three sub-apertures and the image simulations are obtained. Wiener filter
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configuration of dual three sub-apertures show that configuration optimization is a key aspect of the design for sparse:

ZRBEXN T RAIFARNBEREEFEREER
] 2 R 4, (H2

applied optics; sparse aperture; modulation transfer function; pupil configuration; image quality
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Fig. 1 Two-dimensional MTFs of configuration 1 and

configuration 2
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Fig. 2 MTF curve of four-aperture configuration exhibiting

a zero value within the cut-off spatial frequency
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Fig. 4 (a) Configuration of dual three sub-apertures, (b) two
dimensional MTF of dual three sub-apertures (F=10%)
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Fig. 6 (a) MTF curves of dual three sub-apertures at the 90° direction, (b) two-dimensional MTFs of optimized

configuration, un-optimized configuration of dual three sub-apertures and Golay6
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Table 1 The features of three kinds of configurations

The features Golay6 Optimized dual three sub-apertures Un-optimized dual three sub-apertures
Fill factor /% F=15 F=20 F=25 F=15 F=20 F=25 F=15 F=20 F=25
Ratio of practical effective
diameters Dy /D 0.1627 0.2145 0.2680 0.1621 0. 2140 0. 2686 0. 1288 0. 2096 0. 2675
Ratio of average Fyr 0.5104 0.5539 0.5918 0.6419 0. 6631 0.7012 0. 3493 0.5429 0.6721
(0D max / e 0. 8872 0.8905 0.8933 0. 8833 0. 8860 0. 8883 0. 2582 0. 2981 0. 3333
(0D min / e 0.7093 0.7177 0.7251 0.6187 0.6728 0.7111 0. 2236 0. 2582 0. 2887
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Fig. 7 (a) Object, (b) Diffraction limited image, (¢) image simulation of optimized configuration of dual three sub-apertures,

(d) image simulation of un-optimized configuration of dual three sub-apertures
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Fig.8 (a) The contrast curves of line pairs at horizontal direction, (b) the contrast curves of line pairs at vertical direction
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Fig.9 (a) Wiener filtered image of optimized configuration of dual three sub-opertures, (b) Wiener filtered image

of un-optimized configuration of dual three sub-apertures
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