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The selection of wavelet plays an important role to the result when one uses wavelets to resolve
problems. Unfortunately 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 is proposed for linear time-invariant systems in this paper. First, the
Diophantine equations and vanish-moment conditions are briefly introduced. Then, based on the
exponential mode functions derived by the characteristic roots of the system, an orthonormal
condition between mode and wavelet functions and algebraic equations are presented to construct the
wavelet functions. Third, a bi-orthogonal real wavelet symmetry about 0 with odd length is
constructed by using the proposed approach. Finally, an example is given to illustrate the construction

approach.
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