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Fundamental Frequency Estimation based on Time—Frequency Analysis

o E
(Byeong-Gwan Iem)

Abstract - A simple robust fundamental frequency estimator on the time-frequency domain is proposed. Combined with
the appropriately designed low-pass filter, the instantaneous frequency estimator based on the Teager-Kaiser energy
function can detect the fundamental frequency of speech signal. The Teager-Kaiser function can be obtained through real
computation and show the change of frequency as time goes. And when a speech block with N samples is processed
with a lowpass filter with length of L, it requires O(N - (L+ 5))operations, compared to O(N - 2log,N+ L)operations in

the recently introduced wavelet and conventional instantaneous frequency method. The computer simulation confirms the
usefulness of the proposed fundamental frequency estimation method.
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Fig. 1 Structure of the fundamental frequency estimator
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Fig. 2 (a) Impulse response and (b) Frequency response of
the lowpass filter
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Fig. 4 Moving variance value of the instantaneous frequency
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Fig. 5 Processing result of a male /b/ sound
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Fig. 6 Processing result of a complete sentence
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