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Abstract: This paper makes improvement in G.728 algorithm aiming at reducing coding rate and presents an 8 Kbit/s speech
coding algorithm whose delay is 2.5 ms.Adaptive codebook structure is introduced in the proposed algorithm,which is composed of
the recent excitation.The algorithm uses double codebook structure which contains adaptive codebook and normalized fixed code—
book.The exact value of gain is calculated and quantized.Fixed quantization is used in adaptive codebook and adaptive quantiza—
tion is used in fixed codebook.For codebook searching,the algorithm detects backward pitch,and then searches the adaptive code—
book subtly round the pitch period T.After searching 64 adaptive code words,8 gains,256 fixed code words and 8 gains,the best
excitation is obtained.The algorithm uses 20 bit per framework.Testing with the average segment SNR and Perceptual Evaluation
of Speech Quality(PESQ),the improved algorithm is close to G.728 in speech coding quality.

Key words: Adaptive codebook;Pitch detection;Low Delay Code Excited Linear Prediction (LD—CELP);Perceptual Evaluation of
Speech Quality(PESQ)
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#2 LD-aCELP 33k Y G.728 Mik bik

SR 457 BL SNR/dB PESQ i) P45 BL SNR/AB PESQ
LD-aCELP G.728 LD-aCELP G.728 LD-aCELP G.728 LD-aCELP G.728
PCM90SL.hex 17.4775 19.443 8 3.611 3.661 PCF10SL.hex 20.033 5 21.178 8 3.559 3.544
PCM80SL.hex 17.896 2 19.756 7 3.653 3.864 PCFO.hex 20.277 5 20.504 9 3.727 3.558
PCM70SL.hex 20.200 5 20.839 1 3.774 3.658 JOE10.hex 15.617 8 16.0190 3.427 3.524
PCM60SL.hex 15.2214 16.293 1 3.856 3.971 JOE9.hex 17.6142 174525 3.407 3.466
PCMS50SL.hex 18.636 0 20.5312 3.638 3.740 JOES.hex 19.675 1 18.889 0 3.662 3.566
PCM40SL.hex 17.2880 19.247 3 3.603 3.777 JOE7.hex 19.8772 19.793 0 3.572 3.449
PCM30SL.hex 19.528 3 21.028 6 3.745 3.899 JOE6.hex 16.138 7 16.496 7 3.586 3.605
PCM20SL.hex 17.228 6 19.367 6 3.831 3.905 JOE4.hex 17.736 1 17.969 3 3.585 3.710
PCM10SL.hex 17.401 4 19.5595 3.811 4.019 JOE3.hex 17.574 3 17.685 2 3.562 3.587
PCM100SL.hex 17.867 7 19.616 9 3.757 3.996 JOE2.hex 16.346 8 17.151 8 3.386 3.409
PCF90SL.hex 17.529 1 18.273 2 3.285 3.311 JOE1.hex 19.502 4 19.732 8 3.448 3.479
PCF70SL.hex 20.714 4 220156 3.236 3.216 LGJOOS.hex 16.364 4 17.348 8 3.735 3.638
PCF50SL.hex 19.817 2 20.296 7 3.378 3.379 LGJO1S.hex 16.1118 16.606 1 3.739 3.672
PCF40SL.hex 17.442 3 19.269 1 3.169 3.399 ZHG2.hex 16.5517 16.018 2 3.509 3.430
PCF30SL.hex 19.2272 20.448 6 3.629 3.610 SERE 18.013 8 18.861 7 3.575 3.618
PCF20SL.hex 19.187 3 20.628 4 3.363 3.490
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