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A Study on Modified AMDEF for Pitch Period Detection

of Speech Signal

Hyun-Soo Seo

Department of Control and Instrumentation Engineering
Graduate School of

Pukyong National University

Abstract

As a lot of researches on-the speech signal processing are performed
due to the recent rapid-development of the information-communication
technology, pitch period which means the fundamental frequency of the
speech signal is recognized as an essential and fundamental element for
applications in various speech signal processing fields such as speech
recognition, speaker identification, and speech synthesis, etc. Since it is
very sensitive to the responses of human auditory sense, it can be used
in creating diverse timbre through artificial transformation and pitch
period serves as a useful parameter in analyzing the characteristics of a
speaker. Also the accurate acquisition of the pitch period allows to
easily extract useful information from the speech signals regardless of
the speaker conditions, and in particular the accurate extraction and
reconstruction of pitch period during speech synthesis and speech
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coding play decisive roles on the sound quality. Therefore, many
algorithms in time domain and frequency domain for the pitch period
detection of the speech signal were proposed. In particular, though
AMDF (average magnitude difference function) that can detect accurate
pitch period with small amount of operations is generally being used.
But if the differences between local minimum valley points are not
large, it would be needed an additional algorithm for the detection of
pitch period and the first local minimum valley point, the establishment
of several thresholds for optimal detection conditions is not easy.

So in this paper, it is proposed modified-AMDF signifying adaptable
rotation transformation by analyzing the decreasing characteristics of
basic-AMDF within the frame, and in order-to remove the detection
errors of abnormal portion where repetition periods of voiced sound are
not clear, we made it possible to detect accurate pitch period by setting
up thresholds and determining normal. portion. Also, since the speech
signals can not remain free from the noises in a real environment
where they are processed, in order to simulate the proposed method,
AWGN (additive white gaussian noise) generated according to arbitrarily
configured SNR(signal-to—noise ratio) and diverse actual noises in
subway etc were superposed onto origin signal, and they were used as
signals for test.

Lastly, simulation “results proved the excellence of the proposed
method in this paper. by: ecomparing it.-with other various existing

methods.
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Table 1. Comparison of pitch period detection error frames

for six speeches

Error frames

W-AMDF | W-AMDF |LV-AMDF |LV-AMDF| Modified
(method A) | (method B) | (method A) | (method B) AMDF
Speech 1 14 1 20 10 0
(75 frames)
Speech 2 "Ny 0 17 8 0
(96 frames)
Speech 3 11 1 11 4 1
(65 frames)
Speech 4 8 1 12 1 0
(94 frames)
speech 5 14 0 18 4 0
(93 frames)
speech 6 8 0 12 4 0
(113 frames)
Total 66 3 90 31 1
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