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Abstract

Detection of Time Shift of Audio Signal Due to Difference in

Decording Position

Akari OTSUJI

In recent years, speech recognition technology has been developing rapidly, con-
tributing to the creation of conference minutes and the addition of video captions. The
performance of the speech recognition system actually used is high, and according to
IBM and Microsoft, it has been reported that a 95% recognition rate has been recorded
in speech recognition of telephone conversations. However, the recognition rate drops
sharply unless conditions such as low noise environment and small number of conversa-
tions are satisfied.

In this research, we propose a method of extracting desired sounds by removing
sounds other than the desired sounds. In order to extract the desired sound from the
mixed signal, it is only necessary to be able to subtract sounds other than the desired
sound. In order to subtract and eliminate sounds other than the desired sound, perfect
synchronization of the observed signal is required. The signal shift is caused by various
factors such as the attenuation of the amplitude and the time shift. By detecting these
shifts, the signal can be synchronized. This time, we detect the shift of the input time
of the signal. In order to extract the desired sound from two microphones, the difference
in the input time of the audio signal caused by the distance between the microphones is
detected by cross-correlating the observation signals input to each microphone. In this

case, the cross-correlation coefficient did not become 1, and signal matching could not

i



be achieved only by detecting the shift using cross-correlation. Therefore, processing
using an adaptive filter was proposed. Errors were minimized by shifting either signal
until the cross-correlation coefficient was maximized and updating the filter coefficients
on a sample-by-sample basis. It has been confirmed that the proposed method matches
audio signals recorded at different recording positions and removes sounds other than

the desired sound.

key words adaptive signal processing, cross-correlation, adaptive filter(] signal syn-

chronization, desired sound extraction
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