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Abstract

We propose a new method to reduce the complexity of excitation codebook search. The

preselected excitation pulses by the coarse search method can be updated to pulses with higher
quality performance measure. The excitation pulses can arbitrarily be deleted and inserted among
the searched pulses until the overall performance achieves. If we use this excitation pulse search
method in AMR-WB, the complexity required for excitation codebook search can be reduced to half
the original method while the output speech maintains equal speech quality to a conventional

method.
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Table 1. Performance and complexity of

AMR-WB depth-first tree search
algorithm.
e A2 {dB) HZWJ (@B A
SegSNR | SNR | SegSNR| "SNR

23.05| 267677 | 2658026 | 265.1301 | 23.5662
1985 | 246081 | 235473 | 230145 | 21.1924
1825| 23989 | 229437 | 22.2208 | 20.2111
1585| 22016 |21.2027 | 205169 | 189163
14.25] 208269 | 200179 | 19.3461 | 17.9738
1265 194996 | 189604 | 182773 | 17.157
885 | 14445 | 159134 126729 | 142826

253x16=1696 loop
3x3H¥16—-1680 loop
3x36716—1728 loop
4726161664 loop
4-426716—1664 loop
4x20>16--1280 loop
4¥16716--1024 loop

(299,

£40% SPE 4% 73
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Ao 4 AL

Table 2. Performance and complexity of using
scaling factor 8.

we | A L A
SegSNR] - SNR' |SegSNR| SNR

2306 27.024 | 25.9401 | 25.1401 | 23602
19851 249509 | 23.8089 | 23.1143 | 21.3779
18251 24113 | 229406 § 22,3803 | 20.7377
15.85] 221715 | 21.3879 | 20.6204 | 189516
14.251 20.8677 | 20.2084 | 196085 | 17.8716
12.65] 195835 | 19.0008 | 18233 | 167947
885 | 144835 | 158372 | 12633 | 14.1643

2x53x16=1696 loop
3736%16=1680 loop
3736x16—=1728 loon
4X26716—1664 loop
4x26 2161664 loon
47 20x16—1280 loop
47164161024 loop

e 3. % da AL Apag Ay Ae
A AbeF
Table 3. Performance and complexity of One
pulse search.
we |24 i A

SegSNR| SNR [SegSNR| SNR
2306 27.079 | 256238 | 251446 | 23.3586 |1 ~ 53 X 16+24 ~ 16— 1232loop|
19.85| 2477539 | 23.3993 | 22904 | 21.017 [1435>16+18 <16==843 loop|
1825 | 239542 | 22.77% | 22.0048 | 20.2355 [1436 216 +16 216832 loop
15851 21857 | 209195 | 20.3355 | 18.9748 |1 426 216+12 > 16=608 loop
14.25] 205834 | 197523 | 19.1829 | 17.5897 |1 x26.416+10~ 16576 loop)
12665 191971 | 187382 181348 | 169657 |1 <0 x16+8x16=48 loop
885 | 141396 | 15,7065 | 12.2895 | 142371 |1 x16X16+4 X 16—320 loop

B 4292 4% 80 4% 4% A
Ave}

Table 4. Performance and complexity of Two
pulses search.

Yoy - s A
SegSNR] SNR |SezSNR| SNR
23001 27093 | 25493 | 252725 235821 1 #33216-8.12 7162334 loop
1985 247071 { 2347111 23184 |21.42011 1-35716+8~9 161712 toap
18.25 | 238872 [ 27101} 223573 | 20.2374] 1 X 36%16+8% & 16+:1600 loop
1585 219197 {21.0616 20.4238 | 188157 1 XBx16-8Xx6x16—1184 loop
1425 206375 | 199599 19.2347 [17.6539| 146 <1687 5> 161006 loop
12,651 193234 | 132978| 182311 [168236| 1 <20~ 16+8x4716=832 loop
R85 | 14259 | 15.8093| 12.4023 [ 13965 1716416842 x16- 512 loop
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Table 5. Scaling factor of AMR-WB ¢ and

proposed 8.
BE AMR-WB$] Ao AdAgEng 5
&bps) | 2A9Y Mg o | RARYRY | FUEUAS
205 05 161 011
1985 0.7 123 035
1825 08 15 033
158 10 23 05
1425 1.0 1.39 073
1266 10 234 036
8% 20 204 111
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Table 6. Performance and complexity of
proposed Algorithm,
pd A
RrE 4 a At
SegSNR!- SNR * {SeS] SNR
2306 | 268443 | 25866 | 249242 |23.4529| 6% 4% 16+24 X2 16==T63
1985 244580 |23.8617| 225981 | 21.347 | 4X4X 16+ 18 X2 X 16576
1825 | 238135 | 22.9757| 219841 {205416] 4x4 X 16~16%2x 16=512
1585 | 21.8579 |21.1333] 20,0653 [ 189151} 3x4%16+12x2x16--3%4
14.25 | 204993 | 19.923 | 189957 |17.8476| 2X4x16+10%2x16=320
12:65{ 19.4376 |19.0369] 17.9916 [169787| 2X4xX16+8%2X16—276
885 | 144419 [15.9236| 123801 |14.2829| 1x4x16+4x2x16=1R
x 7. PESQ 347}
Table 7. PESQ test.
o AMR-WR kg guE
- @Ak il @t Az}
2306 429675 397525 4238 39717
19.85 423925 3959 421175 385675
1825 422075 39175 4204 380%
1585 414575 38406 414475 3839
4% 412% 382825 41215 37935
1266 409175 3.7865 4029 37375
8% 38075 3516 378975 350125
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