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Pulse Sound Generation Based on Time-Domain Inverse Filter

. 1 . 1 2 . .3
Dai Yang , Yang Jianhua , Hou Hong™, Chen Jianping
1.Department of Automatic Control, Northwestern Polytechnical University, Xi’an 710029, China

2.School of Marine Engineering, Northwestern Polytechnical University, Xi’an 710072, China
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Abstract; In order to improve the frequency response of loudspeaker and generate a stable and repeatable broad-
band pulse sound, a new technique of pulse sound generation based on time-domain inverse filter is proposed. First-
ly, Maximum Length Sequence ( MLS) is utilized to measure the impulse response of the loudspeaker. Then, an in-
verse filter is designed with Least Squares (LS) rule and Minimum Mean Square Error (MMSE) rule respectively.
Finally, by exciting the loudspeaker with pre-filtered voltage signal, the desired Butterworth pulse sound can be
produced successfully. Experimental results and their analysis show preliminarily that both inverse filter methods are
effective, which can be applied in pulse sound generation and provide a solution to real-time online acoustic meas-

urement in the field.

Key words: acoustic generators, autocorrelation, convolution, deconvolution, design of experiments, efficiency,
experiments, filters, FIR filters, Fourier transforms, frequency domain analysis, frequency response,
least squares approximations, loudspeakers, matrix algebra, mean square error, time domain

analysis, transfer functions; inverse filter, regularization, wide band pulse method





