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Speech Recognition Using MSVQ/TDRNN
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ABSTRACT: This paper presents a method for speech recognition using multi-section vector-quantization
(MSVQ) and time-delay recurrent neural network (TDTNN). The MSVQ generates the codebook with normalized
uniform sections of voice signal, and the TDRNN performs the speech recognition using the MSVQ codebook.
The TDRNN is a time-delay recurrent neural network classifier with two different representations of dynamic
context: the time-delayed input nodes represent local dynamic context, while the recursive nodes are able to
represent long-term dynamic context of voice signal. The cepstral PLP coefficients were used as speech features.
In the speech recognition experiments, the MSVQ/TDRNN speech recognizer shows 97.9 % word recognition rate
for speaker independent recognition.

Keywords: Speech recognition, MSVQ, TDRNN
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Fig. 1. Block diagram of MSVQ/TDRNN speech recognition system.
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Speech Signal
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Fig. 2. Perceptual linear predictive analysis of speech
signal.
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Fig. 3. Normalization of the number of voice sections
using MSVQ.
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Qutput Layer

2nd Hidden Layer O

1=t Hidden Layer

Delay Box

Input Layer

Internal State Layer

Fig. 4. The architecture of TDRNN (Z ' denotes 1 time frame delay).
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Fig. 5. Delay Box (7, , _,denotes kth time frame delay to node ;j from node :).

Table 1. The configurations of TDRNN.

Number of Number of 1% | Number of 2™ Number of Number of Number of Number of
input layer hidden layer hidden layer output layer internal state input layer internal state
nodes nodes nodes layer nodes time-delays  |layer time-delays
10 180 60 60 14 18
o ohes e e M S 22 SUF T AR AR A 317 A7 8] 2e] pAe
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Table 2. The speaker independent speech recognition
results.

MSVQ/TDRNN
97.9 % (578/590)

DHMM
93.7 % (553/590)
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