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Research on Speech Enhancement based on Pitch Tracking

CAI Liang, XIA Xiuyu, LU Xiong, SUN Wenhui
(College of Electronic and Information Engineering,Sichuan University , Chengdu 610065 , China)

Abstract ; In the fields of mobile communication, speech recognition and voice-based voice interaction, etc. , the col-
lected speech signals are often mixed with noise with harmonic structure, so speech enhancement has very important ap-
plication value. Most of the speech energy is concentrated in the voiced segment, and the voiced speech has a harmonic
structure. Based on the fact that the actual mixed-sound shows approximate sparse characteristics in time-frequency do-
main, this paper proposes a speech enhancement algorithm based on pitch tracking, which use the pitch feature to re-
store the harmonic structure of the speech as much as possible while suppressing the noise signal energy to achieve the
purpose of improving the speech signal to noise ratio. Firstly, the mixed sound stream issegmented and the voiced seg-
mentis extracted. Then, the multi-pitch extraction is performed on the voiced segment signal. The dominant pitch is
found through Viterbi decoding, and the BP neural network is used to discriminate whether the dominant pitch is vocal
pitch. Lastly,The comb-tooth filter is used to reconstruct the speech in the voiced segment or to suppress the interfer-
ence. The experimental results showed that the algorithm successes extracting speech from mixed-audio which is mixed
with music and background noise, and the ratio of speech signal to noise gains 8dB in average.

Keywords : speech enhancement; viterbi algorithm ; pitch tracking; multi-pitch extraction



