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Estimation of Fundamental Frequency Using an Instantaneous Frequency
Based on the Symmetric Higher Order Differential Energy Operator

o w2
(Byeong Gwan Iem)

Abstract - The fundamental frequency of the voiced speech is estimated using the instantaneous frequency based on the
symmetric higher order differential energy operator. The instantaneous frequency based on the symmetric higher order
energy operator shows better frequency estimation result since it is aligned to the time instance of the signal. The speech
is pre-processed by a lowpass filter to remove higher frequency components. Then, it is processed by the instantaneous
frequency to obtain the fundamental frequency estimates. The symmetric higher order energy operator has been used as
an indicator to determine the voiced/unvoiced speech. The fundamental frequency estimates are further processed by a
moving average filter to obtain the monotonically changed estimates. The obtained fundamental frequency estimates have
been compared with the spectrogram of the speech to confirm its accuracy.

Key Words : Fundamental frequency, Instantaneous frequency, Pitch estimation
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