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Improvement of Overlapped Codebook Search in QCELP
Kwang-Cheol Park'- Seung-Jin Han''- Jung-Hyun Lee'""

ABSTRACT

In this paper, we present the advanced QCELP codebook search improving the qualification of speech, which can make QCELP vocoder used
in noise robust system. While conventional QCELP usually searches stochastic codebook once, we can find that two times search is the most
suitable for improving the quality of speech after we did 2~5 times search. Consequently, the advanced QCELP vocoder represents excitation
signal in detail using two times precise quantization and so improve the qualification of speech. In our experiment, we use the speeches collected
from circumstance (such as lecture room, house, street, laboratory etc.) without regarding noise as input data and measure the speech
qualification using SNR, segSNR. As the result of the experiment, we find that the advanced QCELP makes SNR and segSNR improved by
38.35% and 65.51% respectively compared with conventional QCELP.
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TR 76791 | 4258 19362 | 7146 | 673 [42713 {9485 | 757 | 5206 | 3412 [ 77 5434 16386 3771 | 9164 | 6866 | 5695 | 347 | 7758 | 5434
T2 8[6718 4149 [ 938 | 7353 [ 6727 | 398 | 8865 [ 6466 | 6308 | 3688 | 8627 | 6073 [ 6497 | 3871 | 8947 | 6565 | 6142 ; 3363 | 825 | 5761

w3 9(639 [378 [9085 |6728 | 6365 | 3477 | 9012 | 59% | 5628 | 3159 | 803 | 5260 6383 | 3734 | 9081 | 6381 | 5464 | 3398 | 7.822 [ 5543
410/ 6568 14046 1924 | 7139 16248 |39 (862 |6715 [6244 | 3879 | 876 | 6611 [6014 | 3716 | 8554 | 6464 | 5817 | 3273 | 829 | 5629
E311(6246 | 4403 | 8903 | 7428 | 6182 [ 4013 [ 8927 | 6943 | 5486 [ 3982 | 7957 [ 6463 | 6106 | 3984 | B792 | 6712 | 5883 | 3779 | 8401 | 6.35%6
41216359 ]3938 1909 | 7013 | 6169 [3262 | 8832 | 5758 | 598 |3732 | 8672 | 6599 !5927 | 3403 ;8677 | 6064 | 5508 | 3232 | 8013 | 555

F7313(6809 (4009 [923 | 6671 | 6564 [ 353 8747 15573 | 608 |3528 1838 | 5971 | 7.009 42 19421 17125 | 618 | 3669 | 821 | 590

7814|6875 | 4053 (9445 [ 6593 | 6056 3574 | 8160 | 5517 | 6718 | 3857 |9264 | 6378 | 6229 [ 3913 | 8551 | 6194 | 6433 | 3874 | 832 | 5972

315 6678 | 3718 (9371 | 6449 | 6682 {3643 (8942 [578 |658l [3869 [9076 [ 6217 [ 6369 [ 3457 | 8949 | 5834 [ 5945 | 247 | 819 | 464

H #6556 | 3984 [9174 | 6823 | 6429 | 3894 | 8923 {6568 [ 5% | 3619 [BI146 [ 5887 | 627 {3776 | 8896 | 6504 | 5799 | 3471 | 8072 3638

(E 4 SNR H

3]

SNR T A A 33 43 58 = A A 39) 48] 53]
10 7.095188 9887117 11.2306 1190252 12.29494 6.556491 9.173685 10.60966 11.41309 11.92407

m-anlieie

209 | 5576879 7679522 8777956 9464085 992345 6.429274 8923099 10.19378 10.84611 11.27442

04 | 627146 8.878803 10.24867 11.03196 11.54988 5.759769 814617 9.486806 10.23218 10.66701

40c] | 5404423 7024443 7.960901 8518458 8972689 6.27024 8.895578 10.27834 9.464085 9.92345

00 | 61751% 8179681 9.12851 9607412 9.9%5279 5798512 8.072169 9.233539 9.961772 10.38019

A | 6104621 83299013 9469328 10.10489 1054725 6.162857 864214 9.96042%6 10.38345 10.83383

(E 5 segSNR Bl

LegSNR 5 4 o A
7l & A A 33 43 53] 7 & A A 33| 43] 53)
104 4.08%078 7281573 9.639265 11.28281 12.42491 3984119 6.823306 9.157148 10.94534 12.26792
20 | 3081572 | 4834507 618749 | 7200257 7974372 3804497 656841 8550508 | 9.90606 10.89558
09 | 3148%7 5450452 | 7.41488 887435 | 1005259 3618934 5.887006 7840062 | 9418151 | 1071253
40 | 32263%1 | 4713145 5695777 | 6.399661 6.927985 3.77611 6.504045 8712549 | 1043294 11.69907
5000 | 3642548 | 5688631 7028619 | 7818777 8450772 3.470538 5.638006 7220000 | 8449824 9277015
A4 | 3427584 | 5593782 7193238 | 831550 9.167925 3748852 6.284154 8296437 | 98363 | 1097042

<E & 2ZE A4L 13494 5374 AR E (E 6) XXl SF dH|W
o 1005 E 50t W4E GEL BoEoh FA s T AT 3 9 %
7t Bold4E A$Ee] 7l AL ¢ 5 A SNR 71& | 6133739 | 6104621 | 6.162857
<E L 7z A48 42 54 FYEL HAE SNR A | 8486027 | 8329913 | 864214
v Sen . 53 segSNR 71& | 3588218 | 3427584 | 3748852
t} ol ==L AAMNL 1389 5374 AAsn 109 gSNR s = s | 6 omaoa
2y 507A A$E] w@E 27 F4EEL Jeldg. SAFH%
ARHo g 239 ATH HMol AgHoz & FE SNR | &334 | 235288 | 2225002 | 2479283 | 38.34998
VeI segSNR | &4 | 235075 | 2166198 | 2535303 | 6551308

ETD NSE U

i BT A 38 43] 53] 7 & A A 38 23] 53]
109 5.8767% 856417 11.1761 1382578 16.47546 6.109479 8871244 11.63301 14.39478 17.15654
204 5.493834 7918079 10.34232 12.76657 15.19082 6022412 8742111 11.46181 14.18151 16.90121
304 5521606 7.969072 10.41664 12.864 1531147 6.41806 9415815 1241357 1541133 18.40908
400 4983919 7121277 9.258635 11.39599 1353335 6.100882 8.868084 11.62629 14.38449 17.14269
50tH 5906739 8533452 11.16016 13.78688 1641359 5817969 8434982 11.05199 13.66901 16.28602
A A 5.056567 8.013659 1047075 1292784 1538494 6.09556 8.866447 11.63733 14.40822 17.17911
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(B 8) M&B0| ME 8H vl

SNR+segSNR
2958 T 4 g A 3 4 4 4 ¢ 4 o9 A o A o A o A o A
il 7 2 A A 38| 48] 58] 7 & A4 33 43 53]
104} 1.903142 2.013588 1.867366 1.676963 1.500404 1.725288 1.803241 1.6992 1.563232 1.410074
20 1.56603 1.580438 14705 1.305468 11782 1.714225 1.772056 1.636377 1.463326 1.311741
309 1.705995 1.798108 1.6965722 1547442 1.410868 1.461299 1.490384 1.396873 1.275068 1.161358
404 1731724 1.648326 1.475021 1.309067 1.174925 1.644279 1.736522 1.633444 1.383227 1.261326
o 1662119 162517 14775 1.263969 1.124376 1.593187 1.6253% 1.488824 1.346959 1.206999
A 1.71548 1.7374% 1.591344 1.424867 1.281459 1.626064 1.683458 1.568818 1.402943 1.269231
5 4 & Communications Systems, John Wiley & Sons, 1994.
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