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Inprovanent and Sinulation for the
ACELP Speech Encoding A lgorithm

LIU Hua OUYANG Hong-zhj ZUO W ang-xia
(Schoolof Electrical Engneering U niversity of South Chng H engyang H unan 421001 China)

Abstract The akebra code— excited lnear pred icton(ACELP) is the core akoritm ofa
bt of low bit rate speech coding standards mchdmng the 3G speech standard VSELP,
AMR, AMR - NB, AMR - WRB The algorithm is based on code excited lnear prediction
model The pitch delay is detem ned by the effectve codebook search. The akorithm’ s
tme canp lexity is O (n'). Based on the ACELP, this paper proposes an inproved algo-
ritm called E— ACELP. E— ACELP reduces the tin e of codebook search and tme can-
plexity through the smulation of eight ratbs for AMR The perfom ance and efficency of
the standads based on ACELP are inproved
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T, , bhin = my(T1) -5
(4), 3 : if o < 18 then i = 18
o = bt 9 (8)
if o > 143 then tnx = 143
) hin = i — 9
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bhin = Top_ 5
if fow < 18 then i = 18 4 E- ACELP
Lnax = tmin+ 10 AMR 8 ” 1
if foo > 143 then t,, = 143 AMR_12 20
Utoin = fw— 10 244 bit , AMR_10 20
b o (7)  (8) 204 bit , AMR_7 95
159 bit , AMR _
fin Lo T, , T, 4 70 95 bit . 1 AMR_SD
(8) nt
1 AMR
Tabk 1 Encoding rate of AMR
/ /
AMR _12 20 12 20 kbps/244 AMR_S 90 5 90 kbps/118
AMR _10 20 10 20 kbps/204 AMR_5 15 5 15 kbps/103
AMR_7 95 7. 95 kbps/159 AMR _4 75 4. 75 kbps /95
AMR_7 40 7. 40 kbps/148 AMR_SD 1. 80 kbps/36
AMR_6 70 6 70 kbps/134
MOS , CCITT ( Bad).
, 05 MOS (M ean Opinion Score) ,
(Excellent); 4 (Good); 3 ACELP E-ACELP AMR
(Fair); 2 (Poor); 1 2
2 AMR MOS
Table2 AN AMR modes ofMOS
/kbps 12 2 10. 2 795 7 4 67 59 515 475
ACELPMOS 401 4 06 391 383 377 372 350 350
E- ACELP MOS 4 00 4 02 378 377 372 370 340 350
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10 , C AMR , ,
TubroC2 0 MATLAB 6 § 8 3 4
3 Tubw C2 0 (s)
Table3 Sinulation tine of akoritm in Tubro C2 0(s)
/kbps 12 2 10 2 795 74 67 59 315 475
ACELP 156 14 7 139 13 8 137 1L 7 125 10. 8
E- ACELP Q5 90 Q7 92 93 84 86 &5
4 MATLABG 5 (s
Table4 Simulation tine of algorittm inMATLAB 6 5(s)
/kbps 122 10 2 795 7 4 67 59 515 475
ACELP 76 78 81 87 67 59 57 48
E- ACELP 68 66 69 71 70 62 63 59
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