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(Directional Harmonic Wavelet Analysis)
( Yun-Sik Han, Chong-Won Lee )

ABSTRACT

A new signal processing technique, the directional harmonic wavelet map(dHWM), is presented to
characterize the instantaneous planar motion of a measurement point in a structure from its transient
complex-valued vibration signal. It is proven that the auto-dHWM essentially tracks the shape and
directivity of the instantaneous planar motion, whereas the phase of the cross-dHWM indicates its
inclination angle. Finally, the technique is successfully applied to an automobile engine for
characterization of its transient motion during crank-on/idling/engine-off.
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Figure 1. Representation of a complex-valued signal as
the sum of two contra-rotating vectors.
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Figure 5 Trajectories of the transient engine vibrations
during the crank-on/idling/engine-off.

7.6 :
Accel. ek oz . .
sy 7 l ! ‘ L ey R .
I X S —— LS A ST S . i
0 0.6 12 18 24 3.0 3.6 42 4.8

Time (sec.)
Frontal plane (r=z+jx)

Figure 6 Trajectories of the transient engine vibrations
during the crank-on/idling/engine-off.
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