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Table1 The specification of the HMM-LR system. Table 2 HMM-LR processing ratios(%)

A/D 16 bit,12 kHz sampling
21.3ms(9.0 ms)
14-order (Hamming window)
16-order auto-correlation
16-order LPC cepstrum

frame length (period)
LPC analysis

analysis parameter power
16-order 4 cepstrum
- 4 power
codebook (size) WLR(256), 4 cepstrum(256), dpower (64)
fuzzy VQ fuzziness 1.5, 6-nearest neighbor
# HMM 3-loop 38, 1-loop 56
algorithms trellis, state duration control
# rules 1500
# LR states 4500
max. of phrase length 256 frame
max. of beam width 256
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Fig.2 Process flow of HMM-LR.
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Fig.3 The functional structure.
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MCP  : Master Control Processor

RCP  :Recognition Control Processor

FEPa :Front End Processor for Analog signal
FEPd  : Front End Processor for Digital signal
VQP  : Vector Quantization Processor

HMPo : HMM Processor for Output probability
HMPt : HMM Processor for trellis algorithm
LRP : LR Parser

ME : Message Exchanger

BEP  : Bus Expander/repeater

Fig.4 Hardware architecture.
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Table 3 Grammar.

vocabulary ’ 1035
# rules 1407
phonetic perplexity 5.9

word perplexity >100

Table 4 Conditions of testing processing time.

speaker a male announcer
sentence length 30s
total length of phrases 16.6s
# phrases 23
input source line input from a DAT
beam width 100
# parser unit 2

Speaker Speach Recognizer
Adaptation ( Hardware ) English Speech Ouput
Phrase Candidates
Inter-phrase | Sentence Speech
LR parser | Generator Synthesizer DEC talk

Sentence Candidates English Text
Dialogue Translator

Semantic
Analysis

Ellipsis
Resolution H Transfer H Generation

Fig.5 SL-TRANS 2 speech translation system.
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