W2k Wl JesE R TR Vol.32 No.8
2024 4F 4 A Optics and Precision Engineering Apr. 2024

XEHE  1004-924X(2024)08-1130-10
Tsallis 183 1§ 51 5 B9 € 5 48 L 12 41

BAR', mmE", B, FHT0 AEK
(1. AZIRA% e ITRFR,EE AL 710048;
2. K ETR A L3,k W% 7100255
3.ERAF LW IR¥RE,EK 400040,
AL AERABRE DEFENFETELRES AR TR EALEE A BL 710049

FE RN TR RO T b, T A Y 2B 2R MRS T Y0, SR 42 B0 142 8 AR L P& b2 47 70 AR L BT e 22 114 X, A
A I A58 2 3ek 30K 4 XK 2 i R A R A 5 PR IR R R X X — [, AR A T D 4 SRS I MR A3 A R s AR SR
— P LT Tsallis A8 X505 BT 2 21 0 09 6 2 AH OB M T 7 o 1% 7 10 2 R e 397 43 A 1004 1 A 385 09 18145, P H Tsallis 46
Xof 05 PP 0 R AL BT B e i 8 R U e A 2 g DX DA 8 v AR 7 R 2 DT A o BT X L SR B IR AR T 1 A A e A R R
BT, %07 2] AW b 40 06 AR AL B 22 mi T HoA St s 1AL BT e o 320y 00 AT B ME A R R R E T T AR A AR
A G,

*x 8 W:FTHNE; & EAERE; TsallisAas 5 ; BARIS A48 Fals i & %

FESES  TN247 XEkPRIRAD A doi: 10. 37188/0OPE. 20243208. 1130

Wrapping phase repair method based on
Tsallis Relative Entropy evaluation

KANG Legian', YANG Pengcheng'”, LU Qiujuan®, LIAN Liping'*’, ZHU Xindong'

(1. School of Mechanical and Electrical Engineering, Xi'an Polytechnic University,
Xi'an 710048, China;

2. Department of Basic, Rocket Force University of Engineering, Xi'an 710025, China;

3. College of Optoelectronic Engineering, Chongqing University,
Chongqing 400040, China;
4. Ministry of Education Key Laboratory for Nonequilibrium Synthesis and Modulation of

Condensed Matter, School of Physics, Xi'an Jiaotong University, Xi'an 710049, China)

* Corresponding author, E-mail: yangpengcheng@xpu. edu. cn

Abstract: In the laser interferometric measurement of gear tooth flank topography, the collected wrapped
phase map can be influenced by various sources of noise. These areas of poor phase quality in the wrapped
phase map can lead to unwrapping errors and reduces measurement accuracy. This paper proposed a
wrapped-phase repair method to address the problem. It utilized Tsallis relative entropy as an evaluation

criterion, based on the probability distribution characteristics of the interference fringe image. The method
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first fitted the thresholded image using Gaussian distribution, then evaluated the phase quality by Tsallis

relative entropy, finally patched the poor quality regions to improve the quality of phase unwrapped. The

experimental results show that the method can reduce the phase residue points by 40% and effectively im-

prove the phase quality. The proposed method is user-friendly and highly accurate. It can be applied to

other fields related to phase-shifting optics.
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