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Within the last two decades the wavelet transfor-
mation has become a powerful instrument in many
engineering disciplines. The most well-known ap-
plications are found in signal processing. [Zabel,
2003] and [Brehm, 2004] apply the wavelet trans-
formation in structural dynamics to system iden-
tification problems.

There the equation of motion is defined as

[M{E} + [CHa} + [K]{z} = {f}. (1)

The stiffness matrix [K], damping matrix [C] and
mass matrix [M] can be identified from an exci-
tation force {f} and a response signal of acceler-
ations {Z}, velocities {4} or displacements {x}.
Hence, equation (1) can be modified for any in-
stant ¢ at wavelet decomposition level ;7 as the
identification objective function

M} 3+ [OHd 3+ K5} —{d] 11 — MIN, (2)

where the vectors {d? }, {d?;}, {d?,;} and {d/,}
contain the wavelet coefficients of the accelera-
tions, velocities, displacements and excitation, re-
spectively. In Eq. (2), approximation coefficients
can be used instead of wavelet coefficients.

In this study orthogonal and biorthogonal wavelet
packets are applied in system identification. Even
though the decomposition of the approximations
and the details is more time and memory consum-
ing, the advantages are dominating. The wavelet
packet approach provides a higher frequency reso-
lution, which is adjuvant with respect to the sepa-
ration of close modes and the appropriate weight-
ing.

Current research is focused on the investigation of
the effective automatic search of suitable coeffi-
cients.
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