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An ACLMS-MPC Coding Method Integrated with ACFBD-MPC and
LMS-MPC at 8kbps bit rate.
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ABSTRACT

This paper present an 8kbps ACLMS-MPC(Amplitude Compensation and Least Mean Square - Multi Pulse Coding) coding method
integrated with ACFBD-MPC(Amplitude Compensation Frequency Band Division - Multi Pulse Coding) and LMS-MPC(Least Mean Square
- Multi Pulse Coding) used V/UV/S(Voiced / Unvoiced / Silence) switching, compensation in a multi-pulses each pitch interval and
Unvoiced approximate-synthesis by using specific frequency in order to reduce distortion of synthesis waveform.

In infegratfing several methods, it is important fo adjust the bit rafe of voiced and unvoiced sound source fo 8kbps while reducing
the distortion of the speech waveform. In adjusting the bit rate of voiced and unvoiced sound source o 8 kbps, the speech waveform
can be synthesized efficiently by restoring the individual pitch intervals using multi pulse in the representative interval. | was implemented
that the ACLMS-MPC method and evaluate the SNR of APC-LMS in coding condifion in 8kbps. As a result, SNR of ACLMS-MPC was
156.0dB for female voice and 14.3dB for male voice respectively. Therefore, | found that ACLMS-MPC was improved by 0.3dB™1.8dB for
male voice and 0.3dB™1.6dB for female voice compared to existing MPC, ACFBD-MPC and LMS-MPC.

These methods are expected fo be applied to a method of speech coding using sound source in a low bit rate such as a cellular
phone or intemet phone. In the future, | will study the evaluation of the sound quality of 6.9kbps speech coding method that
simultaneously compensation the amplitude and position of multi-pulse source.

= keyword : Cellular Phone, Smart Phone, Inferet Phone
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(2 1) ACLMS-MPC
(Figure 1) ACLMS-MPC
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(Table 1) Coding Condition
Parameter (bit) MPC ACFBD-MPC LMS-MPC ACLMS-MPC
V/S/TSIUVC 2 2 2 2
( Voiced )

. N 7.6,5,5,4 7.6,5,5,4 7.6,5,5,4 7,6,5,5,4
Coefficient of Synthesis Filter 33.33.3(42) | 3333342 | 3333342 | 3333342
Jimax 10 10 6 6
9y, 8 6 4 4
m, 8 6 5 5
B, 3(3*10=30) 3(3"10=30)
~ 2 2
Number of Multi-Pulse 10(160) 10(120) 10(90) 10(90)

Pitch 8 8

£, 7 7

Ly 7 7
DP,(i=2~9) 3(3"8=24) 3(3"8=24)
( TSIUVC)

k<5 6(6"5=30) 6(6"5=30)
Max Amplitude 7 7
Frequency Signal of Low Frequency wam_ wam
Band(LF) 6(6"12=72) 6(6"12=72)
Frequency Signal of High Frequency N "
Band(HF) 5(5*15=75) 5(5*15=75)
Total Bit 222 214 208 208
kbps 8.67 8.36 8,13 8.13

4 2018. 12



8kbps HIEES Z¢= ACFBD-MPC2t LMS-MPCE S8t

ol

b ACLMS-MPC 53} g4l

r

S35 ATHS].

5. ¥4+

B oo M E 7]E2] MPC, ACFBD-MPC$} LMS-MPC
33 ACLMS-MPCe] AN g 5t3 <] 244 7t
H=Ql SNRES H|walAl et
MPC, ACFBD-MPC, LMS-MPC¢ ACLMS-MPCE
10kHz 12bit A/D, D/A¥ISH7]9} 34kHz LPF(FIR Digital
Fﬂter)E A=l ]l AL AT lA TSIUVC
He FES oy FAS/FS/TSIUVC(V/S/TSIUVC) A
ofgted 7b7] ThE SAAS A S At
£ 3tk olge B2 OE 3538 WA
7] o8l SE53 W o7 ACFBD-MPCS} LMS-
MPCE E%38 ACLMS-MPC A12~8"2 19 30 Uehj
Atk ACLMS-MPC Al2Hlel] lolA, f45(V)e] 729,
eI X S48 At SAAISE A4 sk, MPC

rieoHoae —LI
o
b
2

=

o} LMS-MPC= HE[HXA9 JZHAO] gle S48 A
£33 ACFBD-MPCE HE|E 9] A£G HASE B

A olate HEEA 2] JEE BAY o, ¥

Zo| HAE JE|EX SY0 2 FAHLHE TEIY &

A3 E AT F2(9)9] A, 2457 flE =

ol nz Edd Mo e E kA & 25.6ms2] A7F

A A2l g Frk

[
FIR- Pitch vi/s/
‘I STREAK H Pulse H 2R H TSIUVG
I ]
]

N AD | 3z TSIUVC FFT FED s
LPF
Analysis. H ) |_| Multi— |_| Represen
ACF/CCF
ACF: Auto Correlation Function <| Filter Pulse “tation

CCF: Cross Correlation Function
Synthesis | | Aecanstr— v
Filter uction

ZGR: Zero Crossing Rate

xc=mo

3.4kHz Time v/s/
our C/A Delay H s H Tsive [*

LMS

(a2 3) ACLMS-MPC A|AHl
(Figure. 3) System of ACLMS-MPC
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5 H&3te] V/S/TSIUVC AEAHEE AY, TSIUVC Al
Aol FBD(Frequency Band Division)$} LMS(Least Mean
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o F&3 Fu thgo] AT LMSE 2 &3ta] 2A}
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(£ 2) SHME
(Table 2) Speech Sample

male female
participants 4 4
Time 54.4 sec b4.4 sec
sentences 16 16
Vowel 145 145
Unvoiced Cosonant 34 34
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(Z 3) MPC, ACFBD-MPC, LMS-MPC,
ACLMS-MPCS| SNE,,
(Table 3) SNR,,of MPC, ACFBD-MPC, LMS-MPC

and ACLMS-MPC

Method (dB]) kbps male female
MPC 8 13.2 12.7
ACFBD-MPC 8 14.2 13.6
LMS-MPC 8 14.7 14.0
ACLMS-MPC 8 15.0 14.3

== MPC male
—- MPC female
#— ACFBD-MPC male
=i ACFBD-MPC female
== LMS-MPC male
—8—LMS-MPC female
ACLMS-MPC male

11 ACLMS-MPC female
12345678 910111213141516

Sample
(33 4) MPC, ACFBD-MPC, LMS-MPC, ACLMS-MPC2
SNR
(Figure 4) SNR of MPC, ACFBD-MPC, LMS-MPC
and ACLMS-MPC
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