536 % 4512 W D= S Vol. 36, No. 12
2016 4F 12 A ACTA OPTICA SINICA December, 2016

— T 2 B g Rl 1 O % 100 Y02 el AL RS D15 B bk
FRAR

LAY B AV REES FRE' EEH £ £
‘@Tciﬁk%ﬂﬁfﬁﬂ RETHREREGTEE, BV P52 710049
VU2 320 R 2 9 MATF 5 BE , LR ZRM 215123
SPG L Tl R 2EHLE T A2 24 BE . BRPY PE4 710021

TEE XL GE B 52 S M 0 A U U Sk 3 1 PR ] A0, AR 4 11 5% 3 Mt 5 Bk Lh B B AR AR R L 4R T RIR

30 B P 19 5% 2 A0 BT B 4 J7 0k . O R AT B TN (R Y R T ) A 3 T S Ak A, K S )

JEE 1 Bl P B 2% SOH A 0 2 455 SR AR TR S T R VR B T Y B BH S AR RN . A AT T b TR (R A e
B SR BRI ARAL o3 AT e A B T B T I S XA AR A T A R ZE M T . T SR IR UE TR AR O Y

RLAT P 0

KEWR Wi FEEWEGE; 2R EA,; MG ; Talbot BN ; Btk R 2243

FESES 0439 XERARIRES A

doi: 10.3788/A0S201636.1212001

A Multi-Range Merging Method for Phase Shift Shadow
Moiré Profilometry with Large Depth Measuring Range

Ai Yongxu' Zhou Xiang"* Du Hubing® Guo Jiayu' Fei Zixuan' Li Dong'
! State Key Laboratory for Manufacturing System Engineering, Xi'an Jiaotong University,
Xi'an, Shaanxi 710049, China
2 Suzhou Academy, Xi'an Jiaotong University, Suzhou, Jiangsu 215123, China

3 School of Mechatronic Engineering, Xi'an Technological University, Xi'an, Shaanxi 710021, China

Abstract The depth measuring range is limited by conventional shadow moiré profilometry. In order to solve the
problem, a new method of shadow moiré profilometry, which can increase the depth measuring range, is proposed
according to the fringe contrast characteristic of shadow moiré. When the grating is placed at different depths, moiré
fringes will be formed on the surface. The shadow moiré profilometry with large depth measurement range is realized
by merging the fringe phase measurement results of different depth ranges. The phase distributions of moiré fringes
at different depths are analyzed. Methods for phase merging and error compensation are proposed based on the
overlapping region. The feasibility and veracity of the proposed method are verified by experiments.
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Fig. 1 Schematic of shadow moiré light path
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