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Phase Unwrapping Algorithm Based on the Solution
of Discrete Poisson Equation

YANG Rong-gen
(Jinling Institute of Technology, Nanjing 211169, China)

Abstract: In optical measurement, phase-shifting interferometry is a common method to meas-
ure the surface morphology of optical lens, but the phase value extracted by phase-shifting in-
terferometry is limited by the arctangent function and is wrapped in the range of (—x,7). In
order to obtain the absolute phase, the extracted phase must be unpacked accurately. The
phase unwrapping algorithm based on the solution of discrete Poisson equation can accurately
unpacks phase. It starts from the least square loss function, obtains the exact solution of the
equation in the frequency domain through discrete cosine transform, and then inversely trans-
forms to the space domain to obtain the least square solution of the equation. Simulation exper-
iments and real data experiments show that the phase unwrapping algorithm based on the solu-
tion of discrete Poisson equation can overcome the inconsistency of path correlation methods,
suppress noise errors and restore absolute phase.
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