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Memory Efficient VLSI Architecture of Output Probability
and Likelihood Score Computations for HMM-based

Word Recognition Using Multiple Fast Store-based

Block Parallel Processing

Ryo SHIMAZAKI, KAZUHIRO NAKAMURA,
KaAzuvyosHI TAKAGI and NAOFUMI TAKAGI

We present a VLSI architecture for output probability computations (OPCs)
of continuous Hidden Markov Models (HMMs) and likelihood scorer compu-
tations (LSCs) which supports multiple fast store-based block parallel process-
ing (MultipleFastStoreBPP). We demonstrate the MultipleFastStoreBPP for
HMM-based word recognition, which exploits full performance of the Fast-
StoreBPP and present a high-speed VLSI architecture that supports it. A
comparison demonstrates the efficiency of the architecture.
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for (v=1v<V;v=v+1){ // Loop D

for t=1;¢t<T; t=t+1){ // Loop C
for (j=1; j<N; j=7+1){ // Loop B
for (p=1; p< P;p=p+1){ // Loop A

Partial computation of logb;(O¢);

} // end of Loop A
Partial computation of log §+(j);
}}} //endof Loops B, C and D

01 HMMOOOOOOOOOODO
Fig.1 Flow of voice recognition with HMM.
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Fig.2 Flowchart of OPC and LSC based on FastStoreBPP.
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Fig.3 VLSI architecture of OPC and LSC based on FastStoreBPP ([M/P'] = 1)
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Fig.4 Flowchart of OPC and LSC based on MultipleFastStoreBPP.
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VLSI architecture of OPC and LSC based on MultipleFastStoreBPP.
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Table 3 Comparison with each performances

Register | Processing
size [bit][time [cycle] | #PE1s|#PE2s

FastStoreBPP(M = 29)7) 15,472 3,345,600 29 !
FastStoreBPP(M = 44)7) 22,000 2,315,520 44 2
MultipleFastStoreBPP 10,768 1,107,600 | 44 4
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