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New defect characterization mass map in fringe reflection method

QIN Yunshuo', ZHU Yongjian®, QIN Guofeng’, WANG Dong’
(1. School of Electronic Engineering, Guangxi Normal University, Guilin 541004, China; 2. School of Computer
Science and Information Engineering, Shanghai Institute of Technology, Shanghai 201418, China; 3. Teachers
College for Vocational and Technical Education, Guangxi Normal University, Guilin 541004, China)

Abstract: In the process of measuring the topography of objects by the phase-shift method, the mass-guided
method plays an important role in the phase unwrapping. In the detection of surface defects of high-reflective
object, the phase-shift fringe modulation is often used to identify surface defects. A new defect characterization
mass map was proposed by combining Sobel gradients with fringe modulation, namely modulation-sobel
gradient variance (MSGV) mass map. The root-mean-square error, peak signal-to-noise ratio, and signal-to-
noise ratio of the unwrapped phase map and the original phase map were compared to simulate and test the
phase unwrapped data. The results show that the average peak signal-to-noise ratio of MSGV is improved by
about 1.97% compared to the modulation-phase gradient variance (MPGV) mass map, and the root-mean-
square error is reduced by about 2.91%, which indicates that the proposed MSGV algorithm has certain
advantages compared with the traditional algorithms, with higher noise immunity and lower unwrapping error.

The proposed method was used to detect and locate the defects on the surface of the drum roller. The results
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show that the MSGYV can better display the contour information of defects.

Key words: phase-shift fringes; mass map; modulation degree; defect detection
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Fig.3 Wrapped phase images before and after adding noises
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