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Fig. 1 Operating path of the proposed

phase-unwrapping algorithm
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Fig. 2 (a) Wrapped noise-free phase map;
(b) Wrapped noisy phase map

Fig. 3 Unwrapped result by using the algorithm we proposed
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Fig. 4 Phase-stepping interferometer with typical Fizeau
optical configuration: DPSS, laser-diode-pumped
solid-state laser; BS: beam splitter; PZT:

piezoelectric transducer
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Fig.5 (a) Wrapped phase map of the mirror surface being
measured; (b) The unwrapped result of (a) by the
algorithm we proposed; (c¢) 3-D morphology of the

mirror surface
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Phase Unwrapping Algorithm Based on Simulated Annealing

Peng Zhenjun Wang Xiangzhao Qian Feng Wang Xuefeng Zhong Xianghong
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800)
(Received 5 May 2002; revised 1 July 2002)

Abstract: Phase unwrapping is widely applied in a variety of fields including optical and
microwave interferometry, adaptive optics, synthetic-aperture radar and image processing. A
phase unwrapping method is developed based on simulated annealing. The local behavior of
the unwrapped phase is approximated by a plane. The parameters of the plane are optimized
by simulated annealing. Computer simulation and experimental results make it clear that this
method can effectively remove noise in phase map, unwrap the wrapped phase, and

reconstruct the surface of the detected object.
Key words: interference and diffraction; phase-stepping interferometry; phase unwrapping;

simulated annealing



