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*Temporally static group delay representation of periodic signals and its application to aperiodic aspects
of speech sounds. by KAWAHARA Hideki (Wakayama University), MORISE Masanori (University of
Yamanashi), SAKAKIBARA Ken-Ichi (Hokkaido Health University), TODA Tomoki (Nara Advanced In-
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Fig. 1 Integrated display of the static group delay.
The input signal is a 100 Hz pulse train.
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Fig. 2 Integrated display of the static group delay.
The input signal is a 100 Hz periodic signal with

randomized initial phase.
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Fig. 3 Window size and cost L for different
windows. Upper plot represents the results for
100 Hz periodic signal with random initial compo-
nent phases which uniformly distribute in [0, 27).
The window size is represented in terms of the effec-
tive rectangular window duration. The lower plot

shows results for Gaussian random input.
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Fig. 4 Cost L to harmonic amplitude variations.
The horizontal axis represents standard deviation of
harmonic amplitude variations in terms of dB. The
upper line represents the results without spectral
equalization. The lower line represents the results
with spectral equalization based on STRAIGHT

spectrum.
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Fig. 5 Integrated display of the static group delay
with additional intermediate information. The test
signal is a periodic signal consisting of harmonically
related sinusoids with random initial phase and ran-
dom amplitude (fo = 100 Hz).
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Fig. 6 Aperiodicity extraction procedure
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Fig. 7 Extracted aperiodic component. Upper plot
shows results without AM and FM compensation.
Lower plot shows results with AM and FM compen-

sation.
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