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Abstract; We use a type of interferometer with space phase-shifting technique to measure the optical surface
of the concave aspheric mirror in this paper. By using polarized elements and multi-image collected in syn-
chronism we implement the phase-shifting process, and we adopt the phase unwrapping algorithm based on dis-
crete cosine transform( DCT) onto the interferograms that we measured. For the discontinuous phase distribu-
tion, we adopt the un-weighted least square method to optimize the objective function, and finally reconstruct
the wavefront surface of the measured optical surface. This type of interferometer has the capacity of anti-vibra-

tion, and can optimize the algorithm in the digital image processing procedure, so we can get the measured
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surface shape rapidly and steadily, and it is no need for high performance hardware. This approach can be

used as optical measurement out of laboratory conditions, and we can get high measuring precision under the

condition of disturbance existing.

Key words: interferometry ; discrete cosine transform ( DCT) ; phase unwrapping;least square method ; surface

fitting
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Fig.1  Schematic diagram of the Twyman-Green inter-

ferometer
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Fig.2 Interferograms measured from space phase shift-

ing method
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Fig.3  Schematic flow of the wavefront reconstruction

by DCT algorithm
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Fig. 6 Phase distribution after phase-unwrapping based
on DCT
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Fig. 7 Reconstructed wavefront after phase-unwrapping

based on DCT
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