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Improved Algorithm for Second Generation Wavel et
Trandorm and Its Application
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Absgtract: In order to obtain a wavelet function based on the characterigtics of a st of data, an inproved algo-
rithmfor second generation wavelet tranform (SGWT) is proposed by adopting the interpolating subdivison
scheme and optimum estimation theorem. For designing predicting coefficients of SGWT , the sum of squared
detail components are taken as an objective function, and the codficients are lved by least square method with
constraint of vanishing moment number for predicting. These cogficients can represent featuresof the given da
ta. Anoptimum interpolating estimation agorithm of SGW T decompostion and reconstruction is al 9 described.
The proposed method isproved to be more effective than other waveletsfor Sgna de-noisng. It greatly improves
sgnal noise ratio of ball bearing vibration sgna in an goplication.
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Xo(i) = x(2i +1),xe(i) = x(21)
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0.23 14.78
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Db4 0.27 13.59
Db8 0.24 14. 69
1
(a ),
51.2 kHz, 1 200 r/
min, 4 096. SGWT
m=6,m=
6, 2
SGWT

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



50

38

(1]

(1) 2
[2]

’ ’ (3]

Haar Db4 Db8 , [4]

(2 , 2

(5]

[M]. : :
2001.2 7.

Sweldens V. Thelifting scheme: a construction of second
generation wavelet [J]. SIAM Journad on Mathematica
Anadyss, 1997(29) : 511 546.

Swedens W, Schrider P. Building your own wavelets at
home [ BB/OL]. URL : cmbdFlabs. com/ who/ wim/ pa
perd athome. ps. gz. 2000-01-02.

Claypoole R L , Baraniuk R G, Nowak R D. Adative
wavdet trandorms via lifting [ EBB/OL]. URL : http:
www. d9. rice. edu/publicationd pub/ clayp- SPT-
Trans99.ps. gz. 2002-09-23.

Sepind, Zidinski T, Rumian R. Image denoisng usng
scae-adaptive lifting schemes [A]. Conference on Imege
Procesing, Vacouver , 2000.

" 2003 10 21 24

Arid
618

1993
120 ,
20

George M. Kopstick “

( )

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



