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Abstract

In this paper, a transcoding algorithm for the Selectab
le Mode Vocoder (SMV) and the G.723.1 speech coder vi
a direct parameter transformation is proposed. In contrast t
o the conventional tandem transcoding algorithm, the prop
osed algorithm converts the parameters of one coder to th
e other without going through the decoding and encoding
process. The proposed algorithm is composed of four part
s: the parameter decoding, line spectral pair (LSP) convers
ion, pitch period conversion, excitation conversion and rate
selection. The evaluation results show that the proposed a
Iigorithm achieves equivalent speech quality to that of tand
em transcoding with reduced computational complexity and

delay.
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Maximum Likelihood Quantization)®y2], A HIE&A &
ACELP(Algebraic Code Excite -d Linear Predictiony#4l-&
ojggr} ®%, G231 4 FEHIE Y HEES
Zol7l 98 Hyez EEF AF 7]Y(silence
compression scheme)® & A%t} o) Jel FFL
ARA YFEHE FA(option)S 3 FAAF V.

SMV SA4RZ57|= W7HA v E&0 8.55(Rate 1),
4.0(Rate 1/2), 2.0(Rate 1/4) 2] 31 0.8(Rate 1/8) kbivsl &
A% 3, sMV ARSI SA%S AR
mal 2FHE 4 /A ZEMode)l A F2ste, B
dolel &3 &4 & A3 z2FE F Utk
8kHzZ X3t 160 ME A2ete 20ms o} 24
#Agel st HEE F AR Ezdc) o
Adrtet 10 29 AY oF E4o] FPHY, o|E
3 1oms ) ol A Fol ot 7 &4 T
L (silence), Za-(noise like unvoiced), F43 S-(unvoiced),
3} (onset), YAFHA &L F4 S(non-stationary voiced),
ARG K43 -S(stationary voiced)®] HA7FA ZH Y S
Z(Frame class) 3 342 EFHm, P4 sigEd
Do EFE T 20 gets HES 24 ¢
312) 5 (Rate Decision Algorithm, RDA)S ©] 438l H|E&
€ 2Rt £ Rae1olv Rae 122 ZRE ZH Y
9] Sl EFd(Type) 09 EFY 1 22 ThA] thpolRl
B 1 ZHYLS AT FAES dAse 4
vehiz, Bl 0 & 299 2E Ty UL veido
Rate 1 T Rate 112 ¢ «7] A% AAL extended
CELP(ex-CELP) ¥}2] 0 & o]R0]x) 1, Rate 1/4 ¥} Rate
1789 o7] A3 dFE TAANA Ao

I

(B 4o o |«

II. SMV oA G.723.1 2¢] 43 H 353}

Bit stream

Pitch Delay &
ACB vectar
Conversion

%Y 1.SMV—G.723.1 AR 53 B8R,

3.1 AAHN Fx

a8 1 & SMV oA G723 824 AE R 55 o
g AgE gnEg FEECY HA, SMV S4RE
37ld) o) 233 @ 48 HEG(nput Bit stream)E
e geoie Z3slE 9 LSp, WA A, SMV 9
Hus vES T devgEL Addd. ddud
E3537 2Un U LSP ¥$ho] o]foZh sMV
#] Rate 1/8 2 ZAFT &4 ZdLL W7 FEolv &
5o AZBER AFLds 1A 2=F FA4NE §3
a1, A¢ F=2e FAA Lot Rate 1/8 ©] ofd
AeodE FE =5 ¥ 13 Z=E HEE EF
FIPFt E, G7231 0] ¥ 4 YA, BF 4=
718e ALR3le A9l SMV 9 HE&0] Rate 1/8 ©)
Z#n gdHd, Agd ¢udEe B 4F 7He
ol g3te RE3E st fg A BN 2 A4
@ 4uRss B4 2 dxugsel 4380

3.2LSP ¥

ALH BER3s duBoAl, ad 43 v
ZHLinear Interpolation)S T3 LSP 2 W3t 19 2
£ SMV 94 G.723.1 29 Lsp ¥E 3L JEd A
ojtk. Zt &4 K33V MY d& ML H8 A=
& ool RgE MAE 4x$E ASIEE, 9

2229



200348 St XIEZE8E SIHESSaWUS MBA KIS

Folg melshd thed ge ¥Y B AT 4%

Fa9
LSP? = 2 LSP™M + L LSP™Y )
3 3
LSPS, = LSP™™ @

42} LSP™ 3} LSPS = %2t sMv 4 %
z&7iel LA zHde) 1sp 9 G123.1
719 KA g Lsp olth

1)

Le] =
1 $48%%

33 A AA & I3 =K 9@

Ay dndBdME G230 & W F
Rrgduitt Az A3 Ads AARE ol&dd
dFgeh oS 9X NAL HgnjE £53 FHE
58 E33E smv 9 #H3Z Hx A7 8w,
gkl 5 wX Ade] At EEHFEEG Ao, sMv 9
#alz 93 Adol G.723.1 o AR HHA AFdo=z
Ad=a, #fA AdY A7t FE@EYG A0Y, § o
Age HFx (4L A7) 9 67231 9 A2 A
Ad AL P olFA Yol Az HF
Ad FHdAM G7231 & dnEIEE ol &3t HIE
A3 Adz Ag e F o|5o| Aol

IV.G.723.1 9| A} SMV 29] A5 8B 5 3

41 ANHA 7=
Y 3 & G.723.1 oA SMV AR Z 5020 AaR

3 ¢nalse) 2xE UBdth 2EHHE Ao

E|E2 LSP, X A, ¥¥ ZEH ojF 4 1 I

=% olSolth dam HES 2RS A% o4 Wt
WEE ANHY. P WSS AH A W@ AD
% A0 AeRss SnadSe pgsd vES 2

A gnese olgste of¥eld Yy == Huof
W} MEES BYe ARV

= N

——  Leth Frame 1-..— (L+1)-th Frame «t——— (L+2)-th Frame

Decoded LSP

~

LSPK / & szﬁ i
LSF? LSFE,

y SN
M \\ L -
C I ey T 1 1

+———— K-th Frame a———— (K+1)-th Frame «————

2% 2.SMV A G.723.1 29 Lsp W

input Parameter LSP Open-Loop Pitch
Bit stream Decoding Conversian Conversion
Output FCB vector ACB vector
Bit stream ‘—] Conversion Comversion ¢ Rate l’Uz")
Rate
Selection
R T
—1 G ion [¢-——— Rate 1/4,1/8-

3¢ 3.G.723.1->SMV AEX 5359 BEL,

upA o2, ¢A AAY HEST elqld webA 4
gelg§ 9% AUjdsE FAdh Uz Albe
SMV oA EE d32)ES ol g3k

G.723.1 oA sMV E9] LSP ¥axE thd #e
AY 2& T3 o] FojAr.
7

LSP™ = LSPKG . LSPKG A3)
LSP2 = ;LSPG *3 LSP,g, @)
LSPy = LSF, (5)

A2 AFY ASoe, sMVIIA G731 29 45
B33 Aodd Hx xd H3 gngsSe MLy
A stm, T SARsECe ARE HA A P4
FEE AN A% Ay Bvho] o) §H]U

4.2 MiES AR
geuE gag HAHNA4 Ldojr G231 o
G ES o)&3ld HESES AT e

29 4 o it pesE vES 23 LuAES
AFsigic. Atd LueEdAE 6 /1A 2A2E

2230



IASES =03 M26A ®i1S

Nort-statiotary.
Voiced ")

Stationary
sing ACB ga
VO, ot

Ring the &3
. R—
Onset, Voiced Rate &Type
/‘\ Selection
Speech-+<Caing ACB ga) '—

lmsACE L
-~ It pitch varisnce, NSR & - e Unvotced e )
FCB gain

¥ 4. 2EE NES 24X ¢1YPEY ESE

ZHAE SMV 9= "®E@, SYP2E 5 AR E49
FUYLE o]&F HEAHL SMV & FALEE

2 7&"1]"1—‘1 Aerd st Ay HE Ao 4
sR5s ¢ugse 4% A4, Aud &3 3L
AA A7) ARE o] 83t Hrig,

Aol H7HE ¢34 Weighted Million Operations
Per Second (WMOPS)E o] &38}9lth. ¥ 19 Z#g 4
B, AtE wepnlel AR A gl Aatare]
Tandem ¥H2]oll H]gte] A 20%00 4 #3z 35%7A] =

== A& 93 F gk

A3y FZ YT ITU P862  Perceptual
Evaluation of Speech Quality (PESQ)E o] &35t E2 &
Agtd stbulel A3 WH P9 FER5E Gud
E0} Tandem BT HAHLZ FF5T §3& FEF
& 24F3 gloh
SMV 9l G7231 29 A5 R Ese] A9 43 d
M 95 oA Fhel dasir gorz, g1
E Aol 7.5ms UF ) EA Vb PHel, G723.1
ANA SMV 29 FEEI3] ALole HY odF &4
S HF dA Fo] BadAE &AL, o] A4A 73
o #HiFse 24 Tho) HEE 2F L & A
HAol Eas7] Qo gnelg Adol A FIW
£ o8 guvh ¢ "Ji—‘?‘ii}q]’ﬂ £d
a8 AuRAge AFHe e Jy Ad AL BF &
EA g

JDI'

Mode Vocoder(SMV) 3423 5} 7}
F ¥% o BERss g
S A AAE B Yot Ao A

Tand
o=

Vi 28

£ EEdAME 67231 SA4RZ3719 Selectable
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B 1. A bz
2| 2e SMV—-G 7231 S G131 8MY
Tandem | Proposed | Tandem | Proposed

0 19.95 12.59 29.46 23.30

WA 1 20.04 12.42 27.69 21.90
2 20.24 12.32 27.44 21.53
3 20.26 12.30 27.52 21.52
0 20.01 13.95 30.22 24.97

oA 1 20.20 13.80 29.47 22.81
2 20.30 13.79 28.47 22.65
3 20.30 13.77 29.24 22.67

2 A¥d 2 37 A9

3} ! we [ SMV-—-G.723.1 G723 1-8MV-

| Tandem | Proposed | Tandem | . Proposed

0 | 3237 [ 3239 3.303 3.244

g || 3180 | 3.174 3.204 3.166
2 | 3.098 | 3.135 3.112 3.050

3 3026 | 3.091 3.095 2.982

0 | 3.066 | 3.023 3.081 3.102

oa |1 2.996 | 2.997 2.959 3.069
2 | 2942 | 2960 2.904 2.863

3 | 2915 [ 2973 2.957 2.817

References

(1

[2

31

[4]

2231

ITU-T Rec. G.723.1, “Dual-rate Speech Coder For
Muitimedia Communications Transmitting at 5.3 and 6.3
kbit/s”, 1996

ITU-T Rec. G.723.1 - Annex A, “Silence Compression
Secheme”, 1996

3GPP2 Spec., “Selectable Mode Vocoder Service Option
for Wideband Spread Spectrum Communication Systems”,
3GPP2-C.S0030-0 v2.0, Dec. 2001.

Yang Gao, A. Benyassine, J. Thyssen, Huan-yu Su, E.
Shlomot, “EX-CELP : A Speech Coding Paradig", In Proc.
ICASSP 2001, vol. 2, pp. 689-692, 2001.



