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Real-time Implementation of the G,729 Annex A Using ARM9 Thumb®
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This paper describes the details of TTU-T SG15 G.729A speech coder implementation using ARMY Thumh®
processor core and various techniques used in the optimization process, ITU-T G, 729 speech coder is the
standard of the toll quality 8 kbit/s speech coding. The input to the speech encoder is assumed to be
a 16 bits PCM signal at a sampling rate of 8000 samples per second. G.729A is reduced complexity version
of the G.729 coder, This version is bit stream interoperable with the full version, The implemented coder
requires 34,8 MIPS for the encoder and 8,1 MIPS for the decoder, 36.5 kBytes of program ROM and 6.3
kBytes of data RAM, respectively. The implemented coder is tested against the set of 9 test vectors provided
by ITU-T for bit exact implementation,
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Fig. 1. Principle of the ITU-T G.729A encoder.
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Table 1. Structure of fixed codebook.

a2 | ws e
10 | SO+ 1 | m0:0,85 10, 15, 20, 25, 30, 35
11 | St =1 mi:f 6 1% 16 21, 26 31, 36
12 | S2:+1 | m2:27 1217, 22 27.32. 37
. m3: 3, 8 13 18, 23, 28, 33 38
3] sy 4 9 t4 19, 24, 29, 34, 39
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B 2. 8 kbit/s G.729A2| HIERZ
Table 2. Bit allocation of the 8 kbit/s G.729A.

LspP Lof1l, L1[7), L25], L3(5) 18
HeRCETIH Pi[8] pP2(st 13
TR parity PO] 1

oFRcE elsA Ci[13] Ca[13] 26
TYICE B S1i4] S2(4) 8
DES OIS (stage 1)} | GAI(3) GA2[9] 8
TCE OIS (stage 2) |  GBI[4] GB2(4) 8
Total 80
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Fig. 2. Principle of the G.729A decoder.
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Ccodein G.729A
for(i=1;i<=m; i++)

{

su

sum = L_shl{sum, norm);
L_Extract(sum, &r_h{i]. &r_[i]);

}

Assembly code
MOV v1#2 LviIsi=2
MOV  v7 #10 s v7=m=10
IL1.292] \ 1st “for® foop
MOV  v2.#0 ; v2=sum=0
MOV a4,#0 ; a4=j=0
ADD vB,v4,v1 ; vB=vylj+], vd=y{j}

RSB v8,v1 #0xf0*2

s v8=L_WINDOW-i

JL1.344)
MOV v2v2,LSL v3 ; L_shl(),v3=norm+1
STR  v2,[vSv1,LSL#1] ; L_Extract{ )
ADD  vi,v1#2 ;i
CMP  v1v7, LSL #1 s le=m ?

REEOG6 HOBODEE OO0

BLE  |L1.292} ; End of 1stloop

J# 3. ARM ofil82|2 78H G729A8 RER
Fig. 3. Implementation of the G.729A loop example using
ARM assembly language.
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Table 3, Memory requirements (kBytes) for G.729A.

RAM
Static Memory | Stack Memary
ARMO40T core | 365 34 29
CakDSPCore™ 16.8 62
TMS320C54% 234 8.0

ROM
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E 4. 48 DSP SHT H|R (MIPS)
Table 4. Complexity comparison againsl commercial DSP.

Encodex Decoder Full duplex
ARMO4OT core 48 8.1 429
OakDSPCore™ 1.4 25 139
TMS320C54x 10.2 23 125
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