Haok BT Hr ot Vol. 40, No. 7

2013 4 7 ] CHINESE JOURNAL OF LASERS July, 2013

TR VA R EE R A A A7 e — 4l Jj i

7 ¥ ga¥ A4% %Y

(PR 2 B2 HOR F L U1 #R 610064)

WE R P T ARG R R AR AT R R U A AR 2R = 4R T vk . UK — B IR 5K R SR B R
HZ SRR R 1 Y PRIz 27 K L Y SR AR RS AR T A BBl . X CCD &5 25 B R 45 Z WA B 4 &, i T i
W2 Bl BU AL B 2k SR o U AR AR R AN X B o R 20 T SR AR Y SR U EAT IR R I L . 76 X A8 TB 4% S0 1 48 B 1k ) o)
BEAE B Ll b A ROEL AT B ) (B Ak AL L AR AR R R X3 A A R A A AR, 2 AR 3R DL L DA TR 3
YR b X s 2 WS AR SR B R S D R SR R AR F IR Rl W R =B 5 8 . TFEM ST
U T 4 O i 0 R S0 A S F .

KEEWR WA AW RERITE; KEE; —Efk

FESES TN247 XHEFRIRES A doi: 10.3788/CJL201340.0708006

On-Line Three-Dimensional Measurement Method Based on Low
Modulation Feature

Peng Kuang Cao Yiping Wu Yingchun Zheng Suzhen
(Department of Opto-Electronics, Sichuan University, Chengdu ., Sichuan 610064, China)

Abstract An on-line three-dimensional (3D) measurement method based on low modulation feature for pixel
matching is proposed. Only a fixed sinusoidal fringe is projected on the measured object moving with a constant
speed. The object’s movement can produce the corresponding phase shifting deformed patterns. When several
deformed patterns are recorded at equivalent steps by CCD, pixel matching must be done for these patterns in which
the points are not one-to-one corresponding because of the measured object’'s movement. On the basis of cutting the
modulation information of the object from deformed patterns, Otsu algorithm is used to do the binarization
automatically. The area having low modulation is segmented to be regarded as a featured template to realize the pixel
matching and several phase shifting deformed patterns in which the points are one-to-one corresponding are acquired.
The equal-step phase shifting algorithm is used to reconstruct the surface information of the measured object.

Simulations and experiments show feasibility and validity of this method.
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Fig. 1 On-line 3D measurement schematic diagram
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Fig. 3 Measured object and the spectrogram of the deformed fringe pattern
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Table 1 Spent time in the pixel matching with and without the binarization process
Test number 1 2 3 Average
With binarization /s 1.3276 1.3382 1.3637 1.3432
Without binarization /s 1.8374 1.7634 1. 8265 1. 8091
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