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Enhaced 2.4 kbps Harmonic Stochastic Excitation Coding for
Time/Frequency Transitional Speech
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This paper presents a 2.4 kbps speech coder that uses a harmonic and noise mixed excitation method for the frequency
transitional signal and a time-separated excitation method for the time transitional signal. The mixed excitation coding
utilizes the harmonic plus noise model to represent efficiently the periodic and apetiodic component. The noise
components of mixed signal are extracted by using the cepstral analysis method and the envelope of noise components is
represented by the all-pole model, Another time-separated method to remove efficiently ambiguous sound in time
transitional signal is proposcd. The proposed time-separated method detects the transition point by observing the time
energy varation and separately analyzes two blocks with different time length. The time-separated method includes the
asymmetric window for analysis and the phasc matching method for synthesis. Subjective testing shows important
improvement in perceptual quality of transition frame. The proposed methods significantly reduce the buzz sound due to
harmonic mismatching with original spectrum.

Key words: Harmonic coding, Speech coding, Waveform interpoiarion, Hybrid excitation
Subject classification: Speech signal processing (2.2)
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Fig. 1. Block diagram of MTHSX encodet.
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Fig. 4. Cepstrum analysis of voiced frame,
{a) Log magnitude of the excitation signal, (b)
Cepstrum of the excitation signal, (¢) Liftered
cepstrum of harmonic compenent, {d) Liftercd log
magnitude spectra of harmonic component.
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Fig. 5. Extraction and synthesis of aperiodic signal,
(a} Spectrum of original excitation signal, (b} Spectrum
of aperiodic part extraction signal, (c) Frequency
response of apetiodic part all pole fitting, (d) Spectrum
of synihesized apetiodic signal.
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F 1. 2.4kbps MTHSX Y5379 v g
Table 1. Bit assigninent of the 2.4kbps MTHSX coder.

Parameter Voiced | Mixed | Time Transition [Unvoiced
LSP 16

V/UVM 2

Pitch 0 0
Magnitudes 23 14 0 0
Noise LSPs and Gains| 0 9 0 0
Time Domain Shape Y 0 0 30
Transition Point & 0 o 3 0

VQ Select
Frame! Magnitudes &
Pitchi
Frmae2 Magnitudes &
Pitch2
Total 48/20ms

“| 8+7(Pitch1)=15 0

8+4(Pitch2)=12 0

B 2. 2.4kbps MTHSX FZ2}7]2] MOS HIAE
Table 2. MOS test result of the 2.4kbps MTHSX coder.

Classification Girl Man | Total
Original speech 4.47 4.61 4.54
8kbps CS-ACELP 3.86 4.01 3.94
2.4kbps MELP 2.52 349 | 3.00
iﬁzﬁf MTHSX ethod 2.57 333 | 295
2.4Kbps MTHSX

2.94 3.44 3.19

with proposed method
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Fig. 7. Comparison of the excitation signal and speech signal
synthesized,
(a) Original excitation signal, (b) Synthesized excitation
signal without novel oconcept, (¢) Synthesized noise
component using Cepstaral-LPC mnoise estimation, (d)
Synthesized excitation signal applying novel harmonic-
noise and time-separated concept, (¢) Original waveform
with time transition, (f) Synthesized waveform without
time separated coding, (g) Synthesized waveform with
time separated coding.
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