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Abstract

The occupied bandwidth of individual telecommunication devices in the field of mobile radic commu-
nication must be narrow in order to effectively exploit the limited frequency band. Vector quantization
using a codebook has good performance in low bit-rate telephone-band speech codings. However, it has
problems that consume many computations and memory storages. This thesis gives vector quantization
using a multi-layer neural network. One of problems of this approach is how to reduce the learning
error. The Kalman-Neuro-Training(KNT) method was used for quantization of LSP parameters. In
experimental studies, the spectral distortion results in 1.41dB by 24-bit quantization for clean speech. In
real applications, speech quality is easily deteriorated by background noise as the bit rate is decreased.
Therefore, low bit rate speech coding, which has robustness against background noise, is required. Neu-
ral network vector quantization (NNVQ) is éxamined as a robust LSP encoder. We compare four types
of binary patterns of a hidden layer, and clarify the dependency of quantization distortion on the bit
pattern. By delayed decision (selection of low-distortion codes in decoding, i.e., EbD method) the LSP
error can be decreased by 22%. For noisy speech, the performance of the EbD method is better than
that of the conventional VQ codebook mapping method. Finally, we examine the LSP error for speech
having different SNRs from that used in training. The experimental results show that training using SNR
between 30 and 40 dB is appropriate. Considering these results, we conclude that the EbD is the best
method for noisy LSP quantization.
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