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A modified cepstrum-based algorithm for fundamental
frequency estimation using dynamic programming

JIN Xue-cheng, XIE Ling, WANG Zeng-fu
(Department of Automation, University of Science and Technology of China, Hefei, Anhui, 230027, china)

Abstract: Fundamental frequency (FO0) is a key parameter in speech signals processing. Pitch doubling,
pitch halving and the reliability of voicing decision are the most difficult problems in the estimation of
fundamental frequency. An algorithm based on the modified cepstrum is proposed for the estimation of the
fundamental frequency (F0) of speech signals. Voicing decisions are made by using a decision function
composed of cepstral peak, zero-crossing rate, and energy of short-time segments of speech signals. An
accurate voiced/unvoiced classification is obtained based on this decision function. Then a dynamic progr-
amming method is used to realize pitch tracking. The consecution of FO is considered sufficiently in the
cost function. The proposed algorithm can avoid the problem concerning with pitch doubling and pitch
halving effectively, as well as preserve the natural doubling and halving of FO. The comparing experiments
with several other well-known methods show that the algorithm in this paper has some desirable adv-
antages such as high accuracy and smooth FO contour, which needs no postsmoother.
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Tablel Performance of the proposed algorithm compared to several other well-known methods
GPE/% V-UV/% UV-V/% GPE/% V-UV/% UV-V/%
Praat-AC 3.08 6.68 1.26 4.30 2.37 1.20
Ceps-Based 1.58 8.65 0.75 2.83 11.87 0.62
YIN 3.32 171
MCeps 0.71 0.95 0.36 0.85 1.24 0.12
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Fig.4 FO contours of the proposed algorithm with white noise at 5dB SNR
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