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Abstract

In this paper, we present a real time implementation of CS-ACELP(Conjugate Structure Algebraic Code
Excited Linear Prediction) speech coder. ITU-T has standardized the CS-ACELP algorithm as G.729. A
real-time implementation of CS-ACELP speech coder algorithm is achieved using 16 bit fixed-point DSP
chip. To implement in fixed-point DSP Chip, integer simulation of CS-ACELP algorithm is used.
Furthermore, inputfoutput function and communication function included in CS-ACELP speech coder is

described. We develope CS-ACELP speech coder in DSP evaluation board and evaluate in IMT-2000
Test-bed.
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CS-ACELP ¢32]Z2 CELP(Code Excited
Linear Prediction)E 7]&22, =229 France
Telecom, 7]uiche] Univ. of Schebrook, ¢ #-2] NTT
o o3 FF AUY AT daeFoE,
1996\d ITU-T (International Telecommunications

Union- Telecommunication Standardization Sector)ei]
A G729% RFEEHEHFCHI). CS-ACELP $A 7%
3} od3El&L  IMT-2000(International Mobile
Telecommunications 2000)3} UPT (Universal Personal
Telecommunication) 722 7HUFAIA 2 9E B3O
2 EEdcH2).

CS-ACELP $A%E3l7)= Addeirt gle &
7oA Toll-quality®] A5-& 25 4 3lon, o]5%
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¥ A5 AU gled, vlEe] AjQlEAlely HE
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$-2]& CS-ACELP $AF-331 dwelge] 44
7t 78 ReEc) 168 E2] A5y DSPR A TI
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o}z F¥ 3] o, finite wordlength effect-2 3
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AcH4lls). Jg 82 delz 7¥3 CS-ACLEP &
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¥ CS-CELP &x359 A& 2% 3471353t
daz|Fel|rt. 8KbpsE SA4VE3 dmeEFoR
Toll- quality®] A58 7F2lck &34 slct.

CS-ACELP S4 %331 dme|Fola] 3 Zql
(Frame)?] =7]%= 10mso]d, o]l &A1& 8KHz=
MERA 807 24 dielee] sidgct. CS-
ACELP $A¥337]19 AA dzE ddol=
look-ahead 5Sms3 ¥ 3§tste] 15mso]rc}.
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1@ 1. CS-ACELP $A%3317]9 13t
Fig. 1 Encoder of CS-ACELP speech coder

18l 2. CS-ACELP A 3-%3l7)9) tjzr]
Fig. 2 Decoder of CS-ACELP speech coder
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d@EY e YYHSAAZZHE o 10ms ZH 30}
t} LPC(Linear Prediction Codefficient) A2 %
5}7] 913t A8 o324 (Linear Prediction Analysis)$&
$3gcl. %% LPC Ag~ LSP(Line Spectrum
Pain) 2 H#¥ c}g, 25t of|2 #lg] ofA}3l(Predictive
Two-Stage Vector Quantization) ¥} 2 2 ofxlghglc}.

715 58] st B4 W (Analysis-
by-Synthesis)-& AMg-3h=wl, o] Wb JH SN B}
A2 %] Ale]7}E*H(Perceptual  Weighting
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E 1. CS-ACELP H|E &t}
Table 1. Bits allocation of CS-ACELP

Parameter Subframel | Subframe2 [ Total
LSP 18
Pitch Delay 8 5 13
Pitch Parity 1 1
Codebook Index 13 13 26
Codebook Sign 4 4 8
Codebook gainl
Codebook gain2
Total 80

tzteld LSP Afe ¥zkH 3 wWsse]
Yz dvict AY5ge]e] A2 A=t o
71AZE Sms HE#HYgric}) HSzc B Jez
=3 24 #2718 F ohg viste] Fiict of
FHdeict AYdSPed 971455 gJHe=
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FAA717] $15te] FebgE](Postfitler) S AlEA 2
2 AR AAE SAAEE 297 58 $3)
o Alte] & 4 Sl

CS-ACELP dwz|Z9] F83F EA-2 conjugate
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AL A BAA FlRe et A AaARe
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16¥]|E 3] DSP & AHE3tg7] wl&el, A
8 Fdo® 3le WA= finite word-length
effect-2 HA3sly] 9Jale # o] WRsicl
ojAlEe o]z HAZ & Ao, WA C-deo A
23 AgHeldg £l finite word-length effect
& 7Alstgich CS-ACELP ¥dxE]&9] ALY A
o)L §it W45 A AYx(Optimum
precision) g 519z, A3 dlE e 243
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DSPo| A1AH5l CS-ACELP ¢ we]&o g AdEr}
212l PCM dlolE] E2 4 wlojg] HA7l& AA
ot date £A° dHoly #Hlozye ¥
PCM Ho|e]E AJAdjct. AA4E PCM dlelEl&
DSPe APEES Tl Yo HEgch 7Y
< B3l opdza SAE AAY g 29A F
< £34XE B39 E=0h

Tiger DSP ¥ = Atol 4] CS-ACELP SA4 %33} &
18] Z& szl Z ] uh(Packet Loopback Mode)
o2 Exldtc}. mizl Fxw yuh- S DSP Evaluation
BAbdAd SAR339 AL 2 S 43
o2 qlzt]oA PAE dlojE #AE oI
2 st A4S AAstd FHAFses el
o] A%, alztiel YIrlE A3 S=] &4
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F3% CS-ACELP $-A4) %353 ¢ie}&-2 Tiger
542/PC DSP Evaluation R =AM §]28 7158
23t AAztez 45, AAY A £ 2
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F¥% CS-ACELP $A4H3537]9 AZEe]
F2¥ 2% 33 o] I, dary, U
E HR 39 sIseg JE 4 Ak d3HR
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E 2. 79 4%
Table 2. Result of Implementation
3 A %
xzza# A7) 11K §i=
glole] 27| 75K $=
Ak 28MIPS

PCM Interface

a8 3. AzEdY 72
Fig. 3 Structure of software

ETRI®| A #]2kgk IMT-2000 Test-bed ] glollA]
= $4%337]2 CS-ACELP ¢ie|Eg AHE-&
t}. CS-ACELP $A% 58718 AAY Ay B
Ex IMT-2000 A2~ % BSC(Base Station
Controller)?] TSBA(Transcoder and Selection Bank
Assembly)el| 2=t

[ st i
STBUS L TMsszocsez

{ 20|

Boot ROM

4%  SRAM

TMS320C542

2% SRAM

E ol ¥l

TMS320C542

a8 4. 234 v ERS
Fig. 4 Block diagram of vocoder board
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B3 Bee] B2 a3 4¢] vehg gt 4
70¢] TMS320C542 3, Bi~ Ae] 23], Boot ROM,
SRAM, DPRAM(Dual Port RAM) 02 ¥ Fr]
»e FARTE TMS320C542 %2 CS-ACELP
N33 daeEes AYsie, SRAME Cs-
ACELP 2788 cl-2=3le, sjAaxe]2x
433 ZA1-& A)ojsln, DPRAME 9% CPUS o
g3 9 S 9 $pgoz A8 7R
CS-ACLEP $A4%-237]9] dlo]e] 492 o W
- dlojeled b Alg3lER, dolg 49 o
SRAM g gich

B3 Beo] A4S FF5hd, Boot ROMLZ
HE] zbzbe] 9] =273 SRAMOSE CS-ACELP
SARE3r] zeaee o295l CS-ACELP
SAH-337]1E Al Aell, TMS320C542 W ¥-4]
dleole] wleg], HA2, A8 =5} wx] 273
k. 2737 99 F 3 dade A2
EYPA o FAgc} Az 9] A=Y Az A7k
£ TSBAY] CPU7} #A}s}n], DPRAM-S £3 £4]
o2 JEFE A¥rt o]F el dzr 9}
t]zr] = DPRAME E3td TSBAS CPU$} H)o]
HE 54430

18 6. 7Y HAE RE
Fig. 5 Vocoder test-zig

27 5% IMT-2000 A|Ade] AAEE ¥FT
Beo] HAE Re Aiegolr. gAE ¥
71AF Bav] ¥est HAFIE2 FAE 9ch
o] HlAE BEvtog i F3Ago] sgsict

AA $4E AEFIT $49AEY 3L ¥
6-10] vteh} glem, CS-ACELP A #-3317|&
A SR 3L 2 624 viE Qlth

1%} 6-1. CS-ACELP LA ¥-53517] 54
Fig. 6-1 Before Processing of CS-ACELP

12| 6-2. CS-ACELP &A¥-53b7) 3%
Fig. 6-2 After Processing of CS-ACELP

o] F-FAl | A= 371%] 8] F-3H(call) o] 7153}
th o] FFellA ejFFore] FI, o]FFelA F
ZvHPSTN, Public Swtiched Telephone Network).2.
29 E5), T3l o1 FF02 Eholct. o
$794 05702 BN 2H Wle] A
gk A whHE o]F R Igd(Double Vocoding)
HHoE ol FFe] $AF-E3y¢et BSColl A B
Tv) oo $AYERIN lzeish HarE 7
7 a5t solch, SA WL Bypass WHO
2, o]Folx BSCZ FAE A4 dleolelszlS
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CS-ACELP &4 3#-3.3}7)+= TMS320C54x o] A&
7 del2 F=Ln, 168 E A543 DSP Q)
TMS320C542 3 AtollA] F=t3kct. DSP Evaluation
R AMgsld $A &Y 15 T3 AA
7t A& HF3ch CS-ACLEP 4 +4-33P7] &
Al B Ay = IMT-2000 Test-bed2] BSCol|
A=) 44t
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