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Abstrac TE145618

This thesis studies the tracking control of a moving sound source using a microphone
pair technique for determining the position of the sound source. This position is used as a
feedback control signal. The position is determined from the phase-shift value computed by the
cross-power spectrum of the signals sensed by the microphones. The cross-power spectrum is
calculated in real-time by a DSP (Digital Signal Processor). The controller is implemented in a
digital computer with PI (Proportional plus Integral) and Fuzzy-PI control laws. The results
from the study show that the phase-shift has an approximated linear relation with the position of
the sound source, except when the sound source is near a wall. In the linear operation range, the
PI controller can track the sound source directionally correct, but there exists an error in
magnitude. This error is found to be caused by the directivity effect of the sound source. When
this directivity effect is compensated, the controller tracks the sound source better. When using
the Fuzzy-PI control law, the controller can track the sound source smoother than when using the
PI. In a larger operation range, a neural network is used to estimate the nonlinear relation
between the phase-shift and the position. In this study, it is found that the accuracy of tracking

depends on the configuration of the neural network.





