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Abstract Discrete grid wavelet transform has wide application in the engineering analysis. The way to decide the value of
the scale factor widely used in present is to set the scale factor @ as a =a; ay; =2 n=01 N . But for the actual
applications it is too rough for analysis. Therefore people should reduce the scale factor interval to increase the density of
the discrete grids of the wavelet transform. However existing ways to increase the density of the discrete grids have
somewhat of randomicity. Through the research in the wavelet transform profilometry Weng Jiawen and Zhong Jingang
proposed another new approach to the analysis of the values of the scale factor in the light of the energy characteristic of the
wavelets. In this paper they took the Gabor wavelet for example and figured out the length of the frequency border of the
Heisenberg box for eacli’ daughter wavelet” . Therefore they got the theory formula of the decision of the scale factor for the
Gabor wavelet as a = 1.15"a,. The theory and the accuracy check by a simulation and an example of 3-D shape
measurement are explained and shown in this paper. And the results of the simulation and experiments have shown the
advantage of the presented method.
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Fig.2 Original grating pattern and deformed grating pattern
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Fig.3 Amplitude of the WT components of the
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Gabor
13 ay=2 N=25
4 5
2 PN
| |
350
= 704
&
B 8
¥ 14155
28.46
5725 I
200 500 00 soo
xMb(pixels)
4 a=2x1.15"

Fig.4 Amplitude of the WT components of the

deformed grating pattern a =2 x 1. 15"
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Fig.5 Phase of the WT components of the deformed

grating pattern a =2 x 1. 15"
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Fig.9 Modulated phase analyzed by WT a =2 x1. 15"

8 9 a a=2"

a=2x1.15"



1270 11

using a wavelet transform J . NDT&E International 2001 34
5 185 ~190.

4 Telfer Brian Szu Harold H. New wavelet transform normalization to
remove frequency bias J . Optical Engineering 1992 31 9
1830 ~ 1834.

5 Cesar A Kim Taeeeui. Determination of strains from fringe patterns
using space-frequency representations J . Optical Engineering
2003 42 11 3128 ~3193.

6 Weng Jia-wen Zhong Jin-gang. Apply wavelet transform to phase

3

analysis of spatial carrier-fring patterns J . Acta Optica Sinica
Gabor 2005 25 4 454 ~459. .
a=1.15"a, ay,=2 n=01 N j . 2005 25 4
454 ~459.
7 Zhong Jin-gang Weng Jia-wen. Spatial carrier-fringe pattern analysis
by means of wavelet transform wavelet transform profilometry J .
References Applied Optics 2004 43 26 4993 ~4998.
8 Rioul O. Fast algorithm for discrete and continuous wavelet transform
1 Casasent David P Smokelin John-Scott Ye Angi. Wavelet and algorithm J . TEEE Transactions on Information Theory 1993
Gabor transforms for detection J . Optical Engineering 1992 38 2 569 ~586.
31 9 1893 ~1898. 9 Weng Jia-wen Zhong Jin-gang. Application of wavelet filter to
2 Chang Rong-seng Sheu Jin-yi Lin Ching-huang et al. Analysis of profilometry J . Journal of Jinan University Natural Science
CCD moiré pattern for micro-range measurements using the wavelet 2004 25 5 601 ~606.
transform J . Optics and Laser Technology 2003 35 43 ~47. I 2004 25 5

3 Jeong H. Analysis of plate wave propagation in anisotropic laminates 601 ~606.



