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Linear prediction (LP) analysis is widely used for various applications such as speech enhancement, low-bite
speech coding in cellular telephony, speech recognition, characteristic parameter extraction and so on due to its close
connection to the speech production transfer function. However, the high-pitched structure and additive background
noise degrade the performance of LP. The degradation of LP performance affects its various applications. Hence to
decrease the influence of the high pitch and additive background noise is a very requisite and important task for LP

analysis.

The goal of this dissertation is to develop some methods to reduce the influence of these two factors; the high pitch
and additive noise, and to improve the performance of LP analysis so that the improved LP analysis can be conveniently
and efficiently applied to its various speech applications. The proposed methods based on pitch synchronous LP analysis
in this dissertation have been shown to be capable to improve the performance of LP analysis under the high-pitch and

additive noise conditions. The work of the dissertation is summarized as follows:

e A pitch synchronous LP analysis using short-time energy function based on residual signal has been proposed. This
technique has been verified to downgrade the effect of the harmonic structure of the glottal excitation source for high-

pitched speech and to lead to a more accurate frequency estimation of formants for high-pitched speech signals.
e A new noise estimator based on pitch synchronous analysis for noise compensation LP analysis has been proposed

under white noise environment. The new noise estimator is found to be more effective when compared with some

conventional noise compensation methods.



e A pink-noise whitening method has been proposed based on pitch synchronous analysis. This whitening method
is found to be capable of changing the pink noise to white noise and almost keeping the vocal tract natures of
voiced speech signal. By this technique, noise compensation method can be also efficiently applied in pink noise

environment.
e An LP analysis based on cross-correlation sequence has been proposed without a prior estimation of noise power.

Instead of utilizing the original speech signal for LP analysis, the cross-correlation sequence is employed to mitigate

the affect of the additive noise for improving the performance of LP.
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