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Cophasing error of the Golay3 sparse aperture imaging system
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Abstract: Multiple sub-aperture interference imaging enables the images formed by the sparse aperture ima-
ging system to have a higher resolution after the cophasing error is corrected. In this paper, the MTF and sur-
face target imaging of the system are analyzed with a Golay3 sparse aperture imaging system as the research
object when there are different piston and tilt errors among the sub-apertures. A Golay3 sparse aperture ima-
ging system was developed to carry out an imaging experiment with the USAF1951 resolving power test tar-
get as the area target. Three-aperture synthetic imaging is achieved by adjusting the position of the plane mir-
ror in the light beam deflection and the adjustment module to correct the piston and tilt errors of the sub-aper-
tures. The results of a theoretical analysis are then verified. According to calculations, the developed system’s
angular resolution of 1.38 prad is close to the equivalent single-aperture imaging system’s theoretical resolu-
tion of 1.18 prad. The developed Golay3 sparse aperture imaging system can correct the cophasing errors and
improve the imaging resolution.

Key words: sparse aperture imaging; cophasing error; resolution target; surface target imaging; angular resol-
ution
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