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A Study on ACFBD-MPC in 8kbps
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Abstract Recently, the use of signal compression methods to improve the efficiency of wireless networks have
increased. In particular, the MPC system was used in the pitch extraction method and the excitation source of voiced
and unvoiced to reduce the bit rate. In general, the MPC system using an excitation source of voiced and unvoiced
would result in a distortion of the synthesis speech waveform in the case of voiced and unvoiced consonants in a
frame. This is caused by normalization of the synthesis speech waveform in the process of restoring the multi-pulses
of the representation segment.

This paper presents an ACFBD-MPC (Amplitude Compensation Frequency Band Division-Multi Pulse Coding) using
amplitude compensation in a multi-pulses each pitch interval and specific frequency to reduce the distortion of the
synthesis speech waveform. The experiments were performed with 16 sentences of male and female voices. The voice
signal was A/D converted to 10kHz 12bit. In addition, the ACFBD-MPC system was realized and the SNR of the
ACFBD-MPC estimated in the coding condition of 8kbps. As a result, the SNR of ACFBD-MPC was 13.6dB for
the female voice and 14.2dB for the male voice. The ACFBD-MPC improved the male and female voice by 1 dB
and 0.9 dB, respectively, compared to the traditional MPC. This method is expected to be used for cellular telephones
and smartphones using the excitation source with a low bit rate.
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Table 1. Coding Condition
Parameter|bit| MPC ACFBD-MPC
V/UV/S 2 2
Voiced Segment
Coefficient of 7,6,5,5.4 7,6,5,5.4
Synthesis Filter 33333 3,3,3,3,3(42)
Jmax 10 10
9. 8 6
my, 8 6
B, 3
y 2
Number of Multi-Pulse 10 10
Pitch 8 8
Unvoiced Segment
Max Amplitude 7
Frequency Signal of Low Frequency Band 3
Frequency Signal of High Frequency 3
Band
222 214
kbps 8 8
4, Az
(SIS

S BN AFRE ok 8kbps o] 53} A~
glo 22 ACFBD-MPCZ Fig. 39 uUelgich A4
10kHz 12bit A/D, D/A¥7]9} 3.4kHz LPFE 4&E
el 71313

FIR-STREAKZE 2 2F WAARE A1, 27|43
T‘V“(ACF)Q} A E A CCF) 245 mEP;iéi’
til 4R E o] dste] dxT7e] HE[E A~ A
AZol ST B JuAE(ZCR)F 9 A Xéi
£ o]&3to] FFTE Adg & SAA dagt 3
FREE AR ok 1 JuAFE T} I A B Z R
V/UV/S9] HEWE

TR

[1

O

i wj ﬂh%‘
&

52

Detector
TSIWVG

e

H A P,’“ .....
Hm;hon )(

L
H
N

Filter Coefficient

Mutti-
Pulse

Represen
~tation

[=

Fif-
STREAK

ACF: Auto Comelation Function
OCF: Cross Correlation Function
IPP- Individual Pitch Pulses

Multi-Pulse & IPP

Reconcn-
Voiced
uction FuncUcn o

Sllence

Synthesis
Filier

Frequency Band Division

Fig. 3. System of ACFBD-MPC

olWoll AjFA #oFek ACFBD-MPCS} 7]& MPC94
Hlag 7k A2 Bzl Fe7E Boe AS
o] NAAEE 0T = e ABF7HI1 SRR
= ARgate] mjuekarzt shlek ol Aol ARES
SAAES dnkel WY 49o] 283 370l A 10kHz
12bitZ =523k 2024 Table 20 AAH SAHUES
ALRste] SNRE =451t

Table 2. Speech Sample

male female
Participants 4 4
Time 54.4 sec 544 sec
Sentences 16 16
Vowel 145 145
Unvoiced Cosonant 34 34

Table 3. SNR,, of MPC and APFBD-MPC
Method [dB] Kbps male female
MPC 8 132 12.7
ACFBD-MPC 8 142 13.6

SNRE 5738 A7), Table 30| Wehdnel o] oF
8kbps©ll 91014 ACFBD-MPCE HAF2-Adoll A 14.2dB,
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