H2E H5M wOR OB T Ok K ¥ ¥ MR Vol.52 No.S
202045 1 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY May. 2020

 FEA TR AR —S R

IR, RSP, ERE AN, TEE TS, %
(PUNIIR2E LT B2EBE , R 610064 )

B E: N 7RI PMP I E RS BOR UL ROR T R R 2 R A, B ) — R B L AL 2y SR e A B %
AMUA—FERARE IHEERLERBEREEOPRBEEACHEL PO TEEPE UL EXR B REN LH
SRGERENCHE RERIERGRELHEETSLPE, W TLAMA—FRERS. AR T AHENHF
MY LALEYREECERBEEACHELS PO TEE FER AL —GERATRNE ZLNERRNENSHH
X EESEEHNEMLr AR B TAELFMNEFEURIERPEELCERGRELCHNEL R FATSEFE, H
BT RA A — S R E R LTNER AN E LR, A ERARE S THAE LRERX W AU RE E 34T
M & oy P e 3R 2 7 RIRZ R AL AL 0.031 mm 70 0.040 mm. ZHEFE T HAMNER AR WA K AW, EEFLE
Fo TS LB T HH RN, R TR E RN T ERA MG THAR .

KB : ZHTHNE ;AL BRI A AR AL —w BB A B % AL 4 R

hE 45 ES: TN247 MRS A NEHS: 0367 -6234(2020)05 - 0058 - 08

Phase-to-height mapping algorithm with loose constraints

WANG Jinglong, CAO Yiping, LI Chengmeng, FU Guangkai, WAN Yingying, WANG Yapin, WANG Lu

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China)

Abstract; A new phase-to-height mapping algorithm with loose constraints based on phase measuring profilometry is
proposed to improve the measurement accuracy of PMP and relax the constraints of its system. The algorithm
requires neither the linking line between the optic centers of the projection system and the imaging system to be
parallel to the reference plane, nor the projecting optic axis and the imaging optic axis to be on the same plane.
Just by making sure that the imaging optic axis is vertical to the reference plane can the phase-to-height mapping be
successfully realized. The mathematic model of the algorithm was deduced in detail, and it was found that the
phase-to-height mapping was not only related to the structure parameters of the 3D measurement system but also to
the phase distribution of reference plane. In actual measurement, it is difficult to guarantee that the linking line
between the optical centers of the projection system and the imaging system is parallel to the reference plane, but
the new phase-to-height mapping algorithm avoids this challenge, thus providing a true reflection of the actual
measurement system. It also makes the experimental system easier to build. Experimental results show that the
mean absolute errors and the root mean square errors of the proposed method were no more than 0. 031mm and
0.040 mm, respectively. The algorithm could relax the constraints when building the measurement system and
make the beam path easier to realize. The effectiveness of the proposed algorithm was verified by the experiment,
indicating that the proposed algorithm is superior to the traditional algorithm in terms of accuracy and repeatability.
Keywords: 3D measurement; phase measuring profilometry; phase unwrapping; phase-to-height mapping
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Fig.1 Schematic of the measuring method
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