¥ 38 & 10 M
2012 4F 10 H

Aoz % 4R
ACTA AUTOMATICA SINICA

Vol. 38, No. 10
October, 2012

ETY R N TICEER A RIEIE S IRB TN E X
B W EAE X

W OE PO T s AR 2 B R R S YU, ARSCER I T AR N O SCRRE R RE AT P S A
(Language model, LM) K77k, 4 N JuSCRRgE— T i 5 AN 5 R0 T B 10 2 0s 55 0 Ok 5505 15, IR
KTRIAE T A RSB, ORI BT 1 ¥ 3 MR TN AT 38, A B o 5 R TR T B8 P RE. 7 N JC VAR A 2
BB AR, ARG R T N JCSCE AR B I v S R, SR AT T ] R AR 20 B A R T 1k A S AR A A )
KA. SRR, A LT R B A R A AP A o A o SIS0 5 R TN 7 B AR 48 053, AN SCHR H PR D5 VA A [ ) 7 3R
AN RGN RIET T 5~ 9 5, IF HR AT R it 5 B8 T w3045 EE AR T 00 S5O () A i e P52 5 R T
KR AW, S BRI, N JCIGRBIRY, RS

IR B, BRI, SR, xiin. TR N OJTSGABIY  PodiE SRR T, Bk, 2012, 38(10):
1618—-1626

DOI 10.3724/SP.J.1004.2012.01618

Fast Language Model Look-ahead Algorithm Using Extended N-gram Model

SHAN Yu-Xiang® CHEN Xie? SHI Yong-Zhe' LIU Jia'

Abstract For a dynamic network based large vocabulary continuous speech recognizer, this paper proposes a fast
language model (LM) look-ahead method using extended N-gram model. The extended N-gram model unifies the rep-
resentations and score computations of the LM and the LM look-ahead tree, and thus greatly simplifies the decoder
implementation and improves the LM look-ahead speed significantly, which makes higher-order LM look-ahead possible.
The extended N-gram model is generated off-line before decoding starts. The generation procedure makes use of sparse-
ness of backing-off N-gram models for efficient look-ahead score computation, and uses word-end node pushing and score
quantitation to compact the model’s storage space. Experiments showed that with the same character error rate, the
proposed method speeded up the overall recognition speed by a factor of 5~9 than the traditional dynamic program-
ming method which computes LM look-ahead scores on-line during the decoding process, and that using higher-order LM

look-ahead algorithm can achieve a faster decoding speed and better accuracy than using the lower-order look-ahead ones.
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Fig.1 Examples of prefix tree decoding network and

language model look-ahead tree
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Table 1

decoders with and without language quantitation (%)

Recognition accuracy comparison between

o] CER Sub Del Ins Corr
EAHT 14.15 11.43 2.12 0.60 86.44
EE 14.21 11.48 2.11 0.62 86.41
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Table 2  The number of look-ahead nodes and the size of
the extended N-gram model before and after word-end

node pushing
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Table 3  Extended N-gram model generation time with

different algorithms
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Fig.6 CER-RTF plots of the dynamic programming
method and the extended N-gram model method
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Fig.7 CER-RTF plots of the extended N-gram model

method and the real-time computing method using the

sparseness property
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