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Abstract In the distributed aperture synthesis imaging system based on digital holography, the errors of detector

rotation and the pupil magnification among the sub-apertures are studied, and the correction methods based on the

sub-aperture image registration is proposed. The scale-invariant feature transform algorithm, the nearest neighbor

search method based on Euclidean distance and the M-estimator sample consensus algorithm are carried out to realize

the image registration of sub-aperture, so that the errors of relative rotation angle and magnification among the sub-

apertures are calculated.

Then the complex amplitude of object light is processed to correct the rotation and

magnification errors. The experimental results show that the calculated relative error values are less than 0.01, and

the sharpness value of synthetic aperture image is significantly improved after correction.
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Fig. 1 Scheme of distributed aperture synthesis imaging system based on digital holography
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Fig. 2 Experimental setup
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Fig. 4 Images reconstructed by three sub-apertures respectively
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Fig. 5 Histogram of rotation angle and magnification between sub-aperture and reference sub-aperture.

(a)(b) Sub-aperture 1; (c¢)(d) sub-aperture 2
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Table 1

Accuracy of the correction method

Rotation angle of

Rotation angle of

Magnification of Magnification of

Index sub-aperture 1 /(%) sub-aperture 2 /(%) sub-aperture 1 sub-aperture 2
Setvalue —15 0.85 1.15
Weighted value —15.0708 14.9194 0.8522 1.1518
Relative error 0.0047 0.0054 0.0026 0.0016
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