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Improved QCELP(KQCELP) Algorithm for CDMA Digital Cellular System
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ABSTRACT

In this paper, an improved speech coder(KQCELP) based on the QCELP algorithm is proposed for the CDMA digital cellular

- network. The KQCELP algorithm is designed to improve the speech quality and to reduce the complexity of algorithm. The

improved KQCELP algorithm includes the use of optimized excitation codebook by real speech data, the use of improved LSP

quantization method, bit allocation change in LSP parameters and codebook gains, and complexity-reduced pitch and codebook

search routines. The KQCELP algorithm showed the performance improvement of 0.8dB SEGSNR and 1.1 dB SNR and 20%
complexity reduction over the conventional QCELP aigorithm.
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E 4. 2de £4 Faspid AdE LSP A8 P e

&4 #1379 SNR/SEGSNR

£l 2337 NAE 258}

SNR | SEGSNR | SNR | SEGSNR

@30 14.96 12.04 15.34 12.20

4 o 12.42 10.64 13.33 11.19

B 5 F LSP ¥t el 384 53 A¥ 2%

239 DPCM| DPCM-BW pers)
LSP 41371 { LSP A3t
HEe 7.3% 36.6% 56.1%

V. SEEE F2 HXY o7 =S5 H4

QCELP gxel&y ze BA/#4 729 84
B33 cx Ao diyEe HFEL e 5X
3 3=y dejolg HAd AgHojAtk, QCELP
dneEx 2= A Aty o2elFe Fol
7] 98] 128709 @& Z+ A (Overlapped) &
ZEE ARG oY FRe] ZEH AME FAE
4 A3 g W7 93 A% (Convolution)H3 ol
Mol BRXE Y + dou ol g4 4z
oA gt FEAAGE Asteled B A4tEol
S78c ¥4l QCELP ¢ndldE AXE 80%
ol HAE A=Ho gAA UG Fz A
gt Asstley AMSE wely gAy Z3e8 g
AN FHEE 28 439 At Aldtsted 2
o] §MYUH 29 %9 +3¥HU(Recursive) 54
g ol g3l BAEE ZUch (11) o1& WAy o
UzAg Adte gudge dvde oy 9%
FA g3 7 AE5E wet E 63 o] ANFE &
d & 30tk 1kbps A$EdMe HEL e
g Zd ANE FYsia] @7] HEe] AN

o] HAasA| ggitt,
B 6 BREE FQ 9, =y HA guiFel A4 B4E

V. 4587 % 24

NHE QCELP &4 %33 W4 (KQCELP)2
X332 B 98 skHz2 4EYY 449 9=
o 243 4718 9o} £HL A4ARL, e 2
.

4 1:&98L A 479 AUVt (92D

B3 2:% geld R A e e (44D

74 3014 & Bl X 1ol st (FAb)

2F 44 A AR e e 24 Yt (dA)

Sent 1:The pipe begin to rust while new.
(Female)

Sent 2:Add the sum to the product fo these
three. (Female)

Sent 3:0ak is strong an also gives shade.
(Male)

Sent, 4:Thieves who rob friends deserve jail.
{Male)

o] EAE Wiz /M AEEo 29 QCELP
AXs KQCELP ¢12 %2 SNR(Signal to Noise
Ratio)® SEGSNR(Segmental SNR) €2 ¥ 7
o veh} ok AXE KQCELPE QCELP 232
4, KQCELP 23849 2¥EZaPL 33 59
el sl KQCELP ¢xelEe] 23849 ~9
E2a¥L (.8kHzol 4l QCELP ¢azlgHc
289 34 FEE A A% UES ¢ F Uk

B 7. QCELPS KQCELPS| A#H %7}

A YA A= HAAN AH A

A%E Heg ZaE BLE
8 kbps 22% 32% 23%
4 kbps 35% 40% 32%
2 kbps 42% 45% 3%

QCELP KQCELP
SNR/SEGSNR SNR/SEGSNR
241 17.66/14.67 18.75/15.58
32 16.87/15.41 17.22/16.07
43 13.99/9.69 15.03/10.65
744 13.88/11.70 14.48/12.44
Sentl 13.17/10.94 14.82/11.71
Sent2 13.27/11.30 15.45/11.99
Sent3 11.03/8.79 12.10/9.56
Sent4 12.21//11.53 13.35/12.20
i 14.01/11.75 15.15/12.53
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