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Amelioration of Intensity Correlation Array towards High-Orbit
Satellite Imaging

LI Xi-yu, GAO Xin, TANG Jia, FENG Ling-jie
(Key Laboratory of Space Object Measurement , Beijing Institute of Tracking and
Telecommunications Technology s Beijing 100094, China)

Abstract: In order to reduce the noise of reconstuted image when imaging high orbit satellites with
intensity correlation array, research on array amelioration should be done to improve the quality of
intensity correlation imaging. According to intensity correlation principle, the reasons of spatial spectrum
measurement noise and phase retrieval noise generation were analyzed. Also, the effect of condenser area
of intensity correlation array, detector arrangement spacing and other parameters on imaging quality was
analyzed in condition that the number of high-frequency detectors was fixed. The selecting methods of
optimal condenser area and the observation baseline was discussed by a mockup experiment. As the
experiment results indicate: for the 14 Mv geostationary satellite, the optimal image can be obatined
when the shortest array baseline length is 0. 61 times as long as the transverse coherence length, and the
condenser diameter is 0. 46 times as long as the transverse coherence length. The intensity correlation
imaging quality can be largely improved by array amelioration.

Key words: Space object imaging; Intensity correlation; Phase retrieval; Array amelioration; Shot noise;
Partially coherence
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Fig. 1 Diagram of intensity correlation imaging
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Fig. 2 Experiment installation of intensity correlation
imaging
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Table 1 Parameters of experiment installation and
simulated system

System parameters Simulation parameters

Distance 1.6 m 3.6X10" m
Target diameter 1 cm 6.1 m
Array scale 256 X256 256 X256
Shortest baseline 52 pm 1.92 m
Longest baseline 13.312 mm 491.52 m
View field 1. 64 cm 10 m
Theory resolution 64 pm 4 cm
Condenser size 1 6.5 pm 24 cm
Condenser size 2 13 pm 48 cm
Condenser size 3 19.5 pm 72 cm
Condenser size 4 26 pm 96 cm
Condenser size 5 32.5 pm 120 cm
Condenser size 6 39 pm 144 cm
Condenser size 7 45.5 pm 168 cm
Condenser size 8 52 pm 192 cm
Time 4's 1.7 h
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(c) 39um condenser (d) 52pum condenser
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Fig. 4 Image obtained by condensers with different size
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Table 2 System parameters of experiment intensity

correlation array

Shortest . . Condenser Longest  Imaging
baseline View field diameter  baseline  resolution
6.5 pm 13.1 em 6.5pm 0.832 mm 10.3 mm
13 pm 6.55 cm 13 pm  1.664 mm 5.13 mm
26 pm  03.27 ecm 26 pm 3,328 mm  2.56 mm
39 pm 2.18 cm 39 pm 4,992 mm 1.709 mm
45.5 pm  1.87 cm 39 pm  5.824 mm 1.465 mm
52 pm 1.64 cm 39 pm  6.656 mm 1.28 mm
58.5 um 1,458 cm 39 pm  7.488 mm 1.14 mm
65 pm 1.312 cm 39 pm 8.32 mm 1.02 mm
104 pym 0.82 cm 39 pm  1.331 2 cm 0. 64 mm
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Fig. 5 Images obtained by arrays with different

configuration density
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