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Abstract

In this report, a new speech coding method using a compact ARMA lattice filter is
proposed. This report mainly discusses some differences between the proposed method and
a conventional coding method using PARCOR. In comparison, spectrum parameters and
residual error signals are quantized at the same bit rate. First, we compared their perfor-
mances of parameter coding without sophisticated coding schemes for residual signals.
Next, we applied a CELP coding method to a compact ARMA lattice coding system. The
results of experiments show that the proposed method is superior to the conventional method
in the segmental S/N ratio and in audible experiments of synthesized speech, especially, when
the lattice parameters are quantized at low bit-rate.
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Fig.1 Block diagram of a speech coding system.
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Fig.2 Block diagram of a coding system with linear quantiza tion.

TABLE I Bit patterns of nonuniform bit allocation

Name of bit pattern Bit allocation Total(bits/ 120 points)
bits.6.1-3 9 7 6 6 5 5 5 5 48
bits.6.1-5 7 5 4 4 3 3 3 3 32

4.2, KERER

EBRBEROMAER I ERTHI BT, (A ka7 b ARMA 57 4 AR X 5EKEH,
(B) X PARCOR W L 2 E8HEHE, (O 137/ AV SNR OIKZZ 7, D) ida 7 » ARMA
ZF 4 ADET X F v SNR DS PARCOR OF N EF[\WIHET, IETHIULa >/ b ARMA
54 ADHNSNR DETTSNTWE I EERT,

BM3icksdk, 2237 8 ARMA 77 4 A7 4 VE BROBIEEL-ERY AT AL, ES¢
7 — DD T/NE WIS EER I LA EDES T, PARCOR E[@%, 4 L < i3 PARCOR X b %
NI Z ATV SNREZFLTWDS, BIZ, 7V F 73R Y N EESATWEEEZ NS
N/« /m/FEOBTEEHTIE, 1 ROMANRTA—FRHEA LI EIZED AT PAVOIEES
LDEBICEEIN, B0/ AW SNRBENT WS, £, REOBFLE Y V2D
R T5E(E3 (b)), PARCOR t0ZEIFE 51 k&EL{%RD, VB DETARMA 5 4 X
BTN/ SNR 2 RTERAND 2 2 &b b, 2O s, a7 N ARMASF 4 X7
4V IEE Y P EERHBCHEL TWR EEZ SN, EE8.57 —0BD TS WEZERSSE
Tk, bToREFT LA VI NVSNR 2 RESEEE D, 227 F ARMA 757 4 Az &
VAT ATRESFHSCOTORESNIRIERELDHD, L SNRBIBSN TR, Z0D
LB ELS OO T L BEFTIERETE2EORBICRPEVEE LW EEZONS, EE
WARESESEMEUER, 237 F ARMA 557 4 AR X 28R EELEVRE SRR L0,

=]



TEHELYATFACBIT 2232 FARMAS 7 4 A7 4 V3 OFFECDWLT

True waveform

95

1000
500
0
-500:
“1000dya ma N a I H
= 1500 T T T T T T
0 1000 2000 3000 4000 5000 6000 7000 8000
Time[samples]
(A)

( ) Synth. wave by ARMA lattice

1000

U LR LA AL L L ELE S UL ML Attt |

0 1000 2000 3000 4000 5000 6000 7000 8000
Time[samples]

Synth. wave by PARCOR

AR B AN EE o R T
0 1000 2000 3000 4000 5000 6000 7000 8000
Time[samples]

e PARCOR

T T

(D)

T T T T T T T T T YT TTTT

0 1000 2000 3000 4000 5000 5000 7000 8000
Time[samples]

L,

SNRseg[dB] (ARMA lat.

~ PARCOR)

[ FTETE ISR PNy I

sleeas

i ]
RO I [
e @ on O eon o en

DISLIN S 20 gt LR LB ALIE NN SRLBLIL)

0 1000 2000 3000 4000 5000 6000 7000 8000
Time[samples]
T(a)

bits. 6. 1-3

Synth. wave by ARMA lattice

LU LT

0 1000 2000 3000 4000 5000 6000 7000 8000
Time[samples]
Synth. wave by PARCOR

T T T T

1000

-500
-1000

S

0 1000 2000 3000 4000 5000 6000 7000 8000

((] Time[samples]
2 SNRseg[dB]

A T QS
=204 T T T -,x:' T
0 1000 2000 3000 4000 5000 6000 7000 8000
(I)) Time[samples]
5 SNRseg[dB] (ARMA lat. - PARCOR)
J 0 0y " " 3
10
_55
-103
S R S
0 1000 2000 3000 4000 5000 6000 7000 8000
Time[samples)
1(b) bits.6.1-5

Fig.3 Experimental results with linear quantizing method.
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Fig.4 Block diagram of a coding system with CELP
LTP: Long Term Predictor
STP: Short Term Predictor
PWF : Perceptual Weighting Filter
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TABLE II Bit allocations of the CELP coder

LTP Parameter Stochastic Codebook PWF
Typr | Total Rate STP Parameter
gain b | period M gain g shape k a
(a) 9.6 kbps 44/80 3/40 7/40 6/40 10/40 0.92
(7654 3333 3322)
(b) 5.6 kbps 44/160 3/80 7/80 5/40 8/40 | 0.92
(7654 3333 3322)

(bits/samples)



BRSOy AT ARCBE 23282 FARMAT 7 4 A7 4 V¥ DEEICDWT 99

1500
1000
500

0
-500
-1000

-1500 (ISR IATSTITI INA TP TSTATET WA AT sl W e W il RS NS N ST FEWE FTWi NS SUWR S R TS S |

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
A) Time[samples]

o koN awareraua ge kijy o m e 0

True (oni-8-2)

—_

1500

....
[~
=
b=

ARMA lattice
I
=
(==}

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
(B) Time[samples]

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
Time{sanples]
(€) ’

SNRseg[dB]
L)

—10-— | ‘ SRS
3 ——— ARMA lattice
i -~~~ PARCOR
_20'....1..“1....r“..l.,..l...,|....|....|..,,1..,.|,..,|..,.x....|.“.1....|....
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
Time[samples]
(D)
15
g It o
= 4
& i
[}
S
_15”..l. S INENEE RRRTE U TEE P TT FETEE LR TEY FERT RN TS NEwTY FEUTE FETEY FETTE RWTeN NreT

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
Time[samples]

Fig.5 Experimental result with CELP (Conditions: TABLE II (a))
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