2016 1 A v K FFRCH A Jan. 2016
B3k E1H Journal of Sichuan University (Natural Science Edition) Vol.53 No. 1

doi: 103969/j. issn. 0490-6756. 2016. 01. 019

JLM B E AR FF T ERI LB

ASCHE, RXH#, I
U2 T £ 2 2 B ey B R 5 S 610060)

H OE. MEYORAAATEMARIAF SO BN BT EN LR TR A 2ME80 R
TrAL R Ty sk d e 0 £ R R M2 — YA AR R TT 7 kAR A T MRk X — AR 6 — AR AT R B
R ARAL T T B AN % B R B IR R S S PR AR AT B 6 = Y AR T AR A 4 AR L 5 AT IR 4 or ) B
Fo A B0 ARAT BEAT AR SR T, T VA o, = Y B T AR B R T AR PRI NG IR 2 7R AL R Lt
Yo T R T R AR AL R Tk S SRR ) ARAL R T ok L SR SN £ R AR AL R TF ik VA R — R S £ BT IR
AL R TT ik s SR BN e A0 oy B R AR B R A e ARt AR, TR T i F AL A 5 I 1
PE, AR F @R B, R 9 R ik Fe dg A4 IR 2T T AR R R 69 A e ik

KPR AFZH R EE 5N A4 L e A R T

hESEE. 0438 X ERFRIZAD . A XEHS. 0190-6756(2016)01-0110-08

The comparison of several time phase unwrapping methods

ZHAO Wen-Jing, CHEN Wen-Jing, SU Xian-Yu
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Abstract: One of the key steps in 3D optical shape measurement based on the structured light projection
is the phase unwrapping. The unwrapping issue about the complicated phase map is also the difficult
step of the methods. The temporal phase unwrapping provides a useful tool to obtain the continuous
phase map from the complicated wrapped phase map. Along the time direction, the temporal phase un-
wrapping is independently carried out from a 3D distribution demodulated from grating fringes with dif-
ferent pitches projected on the tested object. Therefore the problem of the error propagation in 2D phase
unwrapping algorithm can be avoided. Followed by the comparison among the typical temporal phase un-
wrapping methods, including the negative exponential method, three pitches unwrapping method, three
pitches heterodyne unwrapping method and its improved technique, a segmentation curve fitting method
is used to improve the phase calculation accuracy. The computer simulations and experiments are carried
out to verify that the phase error is deduced greatly through the segmentation curve fitting.
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Fig. 1 The simulation result of discontinuous object
(a) The simulated object; (b)Phase distribution of 256 row;

(¢) The phase error of 256 row
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Fig. 2 The simulation result of plane

(a) The simulated plane; (b) Negative exponential method; (¢) Three pitches unwrapping method; (d) Three pitches heterodyne meth-

od; (e) The improved technique.
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(a) Negative exponential method; (b) Three pitches unwrapping method; (¢) Three pitches heterodyne method; (d) The improved technique
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Fig. 5 Reconstruction of the object

(a)Deformed fringe pattern; (b) Spatial phase unwrapping; (¢) Negative exponential method; (d) Three pitches unwrapping method;

(e) Three pitches heterodyne method; (f) The improved technique.
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