H23% s e TR Vol. 23 No. 8
2015 4 8 A Optics and Precision Engineering Aug. 2015

NEHE 1004-924X(2015)08-2384-09

BESENERHEREREIRE

w ottt A #LBEAEN
(L. ELEA%E IR A8 L%K LiF 200072; 2. b H s ANEAELALHE L 200072;
SHMAZ S /I EREE LK E, £iF 200240)

FEE b TR 50 M AR A7 %8 BR A (PMP) Al T 9 A A7 15 JBE A58 30 2 B0 A7 i 2 R] O L A 3 380 AR 25, AR Sy 268 %o A A6 5 3% B Al
BRI OC Z 4 1 AH 07 22 1m0 BB TR 1 B0 el RORE Y, OB 1 T — B Bk TR N AR T T R TE AR E T . IR H 9 AR
LR G B BT TSR R 15 S BRI T IS A T NS ], BRI IARE A R R R B8 A g
MR T 2 i B AW T I, O R M L B 2225 BRI T b o A, 328 T A W RS M . X B AR B AR A T 43 )
AT T 5 R SE S U7 FUAS SR IR T AR B Sk ek OB TR 1Y) TE B M R 8 TR R A ARPE . N R R R RN AR 8 T IR
SEBR I S A O R G TR AT TS E AR E JE M R G S BR Y AR AT T, SRR = et R A B s B R T
P TR AT,

x g A AMERERMESEREE RRHHER FE

hE %S . TP391;TBI2 XERARIRAD : A doi: 10. 3788/OPE. 20152308. 2384

Explicit phase height model and its calibration
ZHANG Xu"#*", LI Xiang', TU Da-wei'*

(1. School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200072, China;
2. Shanghai Key Laboratory of Intelligent Manufacturing and Robotics, Shanghai 200072, China;
3. State Key Laboratory of Mechanical System and Vibration, Shanghai 200240, China)

* Corresponding author, E-mail: xuzhang@ shu. edu. cn

Abstract: As the phase height model in traditional Phase Measuring Profilometry( PMP)has a larger
storage space and higher calibration cost, this paper deduces an explicit function model of phase differ-
ence height according to the relationship between absolute phase and depth coordinate, and proposes a
flexible calibration method based on unknown calibration plane. The model can calculate 15 model pa-
rameters only by 9 nonlinear pixel data, so it saves the memory space and reduces the computing cost.
The proposed calibration method does not need any movement platform and position posture, and
brings the advantage of small calibration board and well flexible ability. The simulation and experi-
ment on the model and calibration method are performed. The simulation results verify the validity of
explicit function model of phase difference height and the availability of the proposed calibration meth-

od. Moreover, an actual experiment for the model and the calibration method is done in a structure
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light system. The calibrated system is used to test a real objective, and the results show that the 3D

curved surface has higher quality, which demonstrates the proposed method is feasibility.
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