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A New Fast Phase Unwrapping Method

Gai Shaoyan Da Feipeng
(Key Laboratory of Measurement and Control for Complex System of Ministry of Education ,

Research Institute of Automation , Southeast University, Nanjing, Jiangsu 210096, China)

Abstract A new fast and robust phase-codeing-unwrapping algorithm is proposed. By alternating the center area of
fringes, the code information is added to the phase-shifting fringes, which include not only the primary phase
information but also the code information for phase unwrapping. An alteration function is constructed to catch the
code information and then give the unwrapped phase. The error and noise of the alteration function is discussed, then
a new filter method called directional filtering is proposed to remove the noise, and the mistakes of phase unwrapping
are depressed by this method. The simulation and experimental results show the feasibility of the new algorithm. The

speed and dependability of the new algorithm are much better than those of the traditional method.
Key words optical measurement; phase unwrapping; alteration; directional filtering
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Fig. 9

Phase unwrapping of the guard plate. (a) T, (b)
primary f(z,3), (¢) B(x,y) after amplitude limiting,
(d) plx,y) after filtering, (e) ¢, (D) k, (g) 0
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Principal value of phase image of the guard plate.

(a) Principal value of primary phase, (b) absolute phase
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ig. 10 Test of head portrait. (a) Image of portrait, (b) image with alternating fringes, (c) principal value image of primary

phase, (d) principal value image of absolute phase, (e) three-dimensional point cloud
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