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Wavelet construction using state equation
WANG Yu', SHI Wei®, LONG Xing-wu'
(1.School of Science, National University of Defense Technology, Hunan Changsha 410073, China:
2.School of Mechanism and Electric. National University of Defense Technology. Hunan Changsha 410073, China)

Abstract: The selection of wavelet plays an important role in the result when one uses wavelets to resolve problems. Un-
fortunately there is no effective way to construct proper wavelet for special problems. Motivated by the filter reconstruction and
vanish-moment conditions, a general construction approach based on the state equation was proposed for linear time-invariant
systems. First. the Diophantine equations and vanish-moment conditions were briefly introduced. Second, based on the expo-
nential mode functions derived by the characteristic roots of the system, an orthonormal condition between mode and wavelet
functions and algebraic equations were presented to construct the wavelet functions. Third. a bi-orthogonal real wavelet symme-

try about 0 with odd length was constructed by using the proposed approach. Finally, an example was given to illustrate the con-
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struction approach.
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Fig. 1

Scaling and wavelet function
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