DEBEris

== 08-33-08-02 241813 =1%] 08-08 Vol. 33 No. 8

ARM926EJ-S Z=AA IO & ©]53 G.729.18] 2AZF 73

EEERE S R

’

Real-Time Implementation of the G.729.1 Using
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ABSTRACT

In this paper we described the process and the results of real-time implementation of G.729.1 wideband
speech codec which is standardized in SG15 of ITU-T. To apply the codec on ARM926EJ-S® processor core.
we transformed some parts of the codec C program including basic operations and arithmetic functions into
assembly language to operate the codec in real-time. G.729.1 is the standard wideband speech codec of ITU-T
having variable bit rates of 8~32kbps and inputs quantized 16 bits PCM signal per sample at the rate of 8kHz
or 16kHz sampling. This codec is interoperable with the G.729 and G.729A and the bandwidth extended
wideband(50~7,000Hz) version of existing narrowband(300~3,400Hz) codec to enhance voice quality. The imple-
mented G.729.1 wideband speech codec has the complexity of 31.2 MCPS for encoder and 22.8 MCPS for
decoder and the execution time of the codec takes 11.5ms total on the target with 6.75ms and 4.76ms respec-
tively. Also this codec was tested bit by bit exactly against all set of test vectors provided by ITU-T and
passed all the test vectors. Besides the codec operated well on the Internet phone in real-time.
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CELP2S_ACELP_code_A_ OTH
CELP2S_ACELP code 2NDLAYER
Pitch_fr3

Pitch_ol

Qua_lsp

Az lsp

Syn_filt2

Syn_filt

Residu2

AutoCorrLPC
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Encoder

Qua_gain

Pred It 3, Int glpc

Convolve
TDAC_quantif
TDAC allocbit
TDAC_mdct

G729 pst_ltp

TDBWE frequency envelope shaping
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Instructions Operations Purpose
SMLAxy{cond} 16x16+32-> 32 SignedMAC
SMLAWYy{cond} 32x16+32-> 32 SignedMACwide
SMLALXxy{cond} 16x16+64-> 64 SignedMAClong
SMULXxy{cond} 16x16-> 32 Signedmultiply
SMULWy {cond} 16x32-> 32 Signedmultiplylong
QADDRd,Rm,Rs SAT(Rm+Rs) SaturatingADD
QDADDRA,Rm,Rs SAT(Rm+SAT(RsX2)) SaturatingADDdouble
QSUBRd,Rm,Rs SAT(Rm-Rs) SaturatingSUB
QDSUBRd,Rm,Rs SAT(Rm-SAT(RsX2)) SaturatingSUBdouble
CLZ{cond}Rd,Rm OOUNTZ(Rm) Countleadingzeros
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Function Name

Assembler  Function

Log2 Log2.s
Pow2 Pow2.s
div_s div_s.s

G729EV_G729_AutocorrLSP

G729EV_G729 AutocorrLSP.s

G729EV_G729 Az lsp

G729EV_G729 Az lsp.s

G729EV_G729_ Cheb

G729EV_G729_ Cheb.s

G729EV_G729_  Convolve G729EV_G729_ Convolve.s
G729EV_G729_  Cor_h X G729EV_G729_  Cor_h X
G729EV_G729  Lag max G729EV_G729 Lag max.s

G729EV G729 Lsp_Isf

G729EV_G729  Lsp Isfis

G729EV_G729_ Lsp pre selectl2

G729EV_G729  Lsp_pre selectl2.s

G729EV_ G729 Pred It 3

G729EV_ G729 Pred It 3.s

G729EV G729 Residu

G729EV G729 Residu.s

G729EV_G729_  Residu2

G729EV_G729  Residu2.s

G729EV_G729_ Syn filt

G729EV_G729_ Syn filt.s

G729EV_G729_ Syn filt2

G729EV_G729_ Syn filt2.s

G729EV_ CELP2S d4i40_17 fast

G729EV_ CELP2S d4id0 17 fast.s
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1 é jus
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T #HA st A% MCPS
Before Optimization 168.2

Encoder @32k AT
After Optimization 31.2
Before Optimization 91.2

Decoder @32k .
After Optimization 22.8
Before Optimization 259.4

Total T
After Optimization 54.0

£ o83t FHE3ldeh ITU-THllA Algeh= w2~
E HEls F 4/lEA, 36§ 14719} v
30709 wE7} gic}l. F3EE G.729.1 EE 1]
Algeeld Ad ZAie d~E wEe} v|E w9
2 A dA sldth % 4= 7T Ak
B 53 ¥aE el glvk 2 s=ellie
=r|e} tlzr} Z7F 312, 22.8 MCPSe] AWk
2o slx)=d] A3t o)A ula] oF 80% A®
A% AL oF 2= olch

A3} A5 xERE Ho| A + MCPS
(Million Cycles Per Second)!”] Z’ﬂ EasEies
7} it}
(1) ADS®A <l=E], tjzre] Al A& =

dolif7]¢]all ADS 3] F statistics ©ll4] total

cycle TE 3}‘”3}‘:]‘

;%

N cycles X Fs .
N

frames X samples (1)
Ncycles : /‘E]—E% /\]'01% _/F, Fv : /K‘E%F‘é _T‘iil—él—a

MCPS =
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Nframes : v‘:——l'—zﬂol:]l ‘{l\—, Msamples : 61_1— EE—"?J] do— /K]]:IJ}E:L_ :F X b. }gég K]7‘l— —i—‘«?é
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