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cutting algorithm for unwrapping photoelastic

The Application of Improved Rhombus Phase Unwrapping
Algorithm in Phase Unwrapping

JIANG Han', XU Yuanping', ZHANG Chaolong’”®, XU Zhijie’, ZHOU Zhiyu’, HUANG Jian', LU Jun'
(1. College of Software Engineering, Chengdu University of Information Technology , Chengdu ,610225 China;2. School of Computing and
Engineering, University of Huddersfield, Huddersfield, West Yorkshire, HD1 3DH, UK ;3. Chengdu CHG Robots &Intelligent Equipment Insti-
tute , Chengdu 610045 , China)

Abstract ; In order to solve the problem that the rthombus phase unwrapping method easily form lines or islands when the
measurement surface is too complex, this paper proposes an improved algorithm based on the rhombus phase unwrapping algo-
rithm. First, the improved algorithm finds the residual points in the unwrapping phase by combining the Goldstein’s branch
cut algorithm, and the wrapped phase map is divided into residual area and non-residual area. Then,the rhombus phase un-
wrapping algorithm is used to unwrap the non-residual area phase. Finally, according to the principle of phase continuity, the
least square method is used to fit the phase of the residual area to obtain the best approximation of the actual phase, thereby
obtaining authentic and reliable phase unwrapping results. The simulation results show that the improved algorithm can unwrap
the complex phase field effectively,and the phenomenon of lines and islands is reduced by about 70% .

Keywords : phase unwrapping; branch-cut algorithm; rhombus phase unwrapping algorithm; line; island



