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(a) Configuration of the new sparse aperture
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(b) The Tri-Arms configuration
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Fig.1 Configurations of the new sparse aperture and the

Tri-Arm sparse aperture
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(a) The new configuration

(b) The Tri-Arm sparse aperture
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Fig. 2 Two dimensional MTFs(F=10%) of the new

configuration and the Tri-Arm sparse aperture
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(b) The direction of minimal MTF(F=10%)
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Fig.5 MTF curves of the new configuration and the Tri-Arm

sparse aperture at the direction of maximal and
minimal MTF(F=10%)
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(a) Correlation grid of the new configuration

. .
L] .
L] L . *
L] -
. . . .
- @ *
[ . . .
. . . .
. . - . @ . *
. . . a
. LA -
. o -« *
. . » .
. .
. . e .
. .
. .

(b) Correlation grid of the Tri-Arm sparse aperture
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Fig. 7 Correlation grid of the new configuration and the

Tri-Arm sparse aperture
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Table 1 Effective diameter of the two configurations

Fill factor 10% 20% Frox
Aperture  New-Arm 0.564 5 0.6885 0.692 3

0.632 0 0.686 0 0.6885
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Study of a New Sparse-aperture System

LIANG Shi-tong"?,YANG Jian-feng',LI Xiang-juan'?,BAI Yu'?, WANG Hong-wei'"*
(1 Xi'an Institute of Optics and Precision Mechanics  Chinese Academy o f Sciences s Xi'an 710119, China)
(2 Graduate University of Chinese Academy of Sciences,Beijing 100049, China)

Abstract: A new sparse aperture configuration composed by nine sub-apertures is proposed. The pupil
function of the new configuration is given and the characteristic of its pupil function is analyzed. The
simulation of the new configuration with different fill factors is done by computer. The characteristics of
the modulation transfer function (MTF) and the changes of the equivalent diameter are analyzed. The new
configuration has a large and uniform coverage in the frequency field. By comparing the new configuration
with the Tri-Arms configuration, the result shows that:the new configuration is better than the Tri-Arms
configuration in the equivalent diameter and the uniformity of the MTF. The new configuration has
advantages in remote imaging.

Key words: Sparse aperture; Modulation transfer function; Imaging
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