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Fundamental Frequency Estimation of Voiced Speech

Signals Based on the Inflection Point Detection
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Abstract

Fundamental frequency/pitch period are major characteristics of speech signals. They are used in many speech
applications like speech coding, speech recognition, speaker identification, and so on. In this paper, some of
inflection points are used to estimate the pitch which is the inverse of the fundamental frequency. The inflection
points are defined as points where local maxima, local minima or the slope changes occur. The speech signal is
preprocessed to remove unnecessary inflection points due to the high frequency components using a low pass
filter. Only the inflection points from local maxima are used to get the pitch period. While the existing pitch
estimation methods process speech signals in blockwise, the proposed method detects the inflection points in
sample and produces the pitch period/fundamental frequency estimates along the time. Computer simulation
shows the usefulness of the proposed method as a fundamental frequency estimator.
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Fig. 1. () Anatomy of speech organ [4] and
(b) Speech production model.
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Fig. 2. A signal with various inflection points [5].
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Fig. 3. Inflection detection algorithm [5].
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Fig. 4. (@) A speech signal and (b) preprocessed
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Fig. 7. Female speech case (a) inflection point detection
results, (b) proposed fundamental frequency
estimation result with autocorrelation method
results in red star.
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Fig. 8. Male speech signals (a) normal signal,
(b) preprocessed signal.
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Fig. 9. Male speech case (a) inflection point detection
results, (b) proposed fundamental frequency
estimation result with autocorrelation method
results in red star.
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