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Continuous Speech Recognition Using N-gram Language Models
Constructed by lterative Learning
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In usual language models(LMs), the probability has been estimated by selecting highly frequent words from a large text
size database. However, in case of adopting LMs in a specific task, it is unmecessary to using the general method;
constructing it from a large size text, considering the various kinds of cost. In this paper, we propose a construction
method of LMs using a small size text database in order to be used in specific tasks. The proposed method is efficient
in increasing the low frequent words by applying same sentences iteratively, for it will robust the occurrence probability
of words as well. We carried out continuous speech recoghition(CSR) experiments on 200 sentences uttered by 3 speakers
using LMs by iterative leamning(IL) in a air flight reservation task. The results indicated that the performance of CSR,
using an IL applied LMs, shows an 204% increased recognition accuracy compared to those without it. This system,
using the IL method, also shows an average of 13.4% higher recognition accuracy than the previous one, which uses
context-free grammar(CFG), implying the effectiveness of it.

Key words: lterative learning, N-gram language models, Context-frec prammar, Multiple-pass search, HTK
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Fig. 1. Overall block diagram of tecognition system.
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Table 2. 51 Phoneme-likely-units,

aa, axr, ac, uh, v, ih, ae, eh, ja, jv, jo, ju,
wa, wv, wee, we, wi, je, ya, wii

b, 4, g, b~, d~, g~, bp, d p, gp, z~, bb,
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Hd
o

silS, silE, sp

4.2. S4/H~E djolH

71¥ HMM =298 24sl7] 919 A dHolHe
ZAAENAZNETRDNY FAe PBW 445¢ke] 24
dlelE{ule]x F 19 28] WA F 13E F 8,455 Ho
o} S YNUN G A584 dolEdol A
F 8%2) 20088 AMEsiATh Ao g8 o] o)
ETRI 445 ©0]8] §A1&a39 ol e Agoz
T YNU 200 A5349] deo)d HHE o|&dld
HTK[21)9) o] 718 HMM 242 z2dsiant £33 5
7H& HlolEl2E YNU 200 &% F 29 o) Ads)
A ke 332 20080 AHE3ATh

B =RolA AHE 2E 24 dolel: 16khz, 16bits2
AE7sln 1-0.97z71 2] "elR preemphasis A2g F,

WETFERRIE BI9E P 2000)

g -S4 7z ZEYPol 25msec?] Hamming windows &
Jo1 10msec ot} EAHL, ol Tl FEHT 12
A2} MFCC(Mel-Frequency Cepstral Coefficient) —12]3
1319 23] B MFCC% z2te] ¥ powergA

3849 §4 #eArelE AL £F BE 24 A
24g nejste JAER HE FHHCMNIE 2208 7}
& powerell thsl HBdgrt F 3¢ &4 diojeig &
Hze vehyn,
E 3 &4 delgg g4z
Table 3. Analysis conditions and speech databases.
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Table 4. Example of the extended leaming text data.

<L)
<> O] T FAL g

<> Tl el FAAFUA s>
<> T 2o FARNR <s>
<> A Qo 34§ e <
<> ] 23 FANL /s>

<838 2>

<s> W] 2] AL <fs>

<s> O}A) B2 FAAGEU7} <fs>

<s> ThA] HeE] FA|Fol 8 <fs>

<s> TIA] @ T FAAFI7 <fs>
<s> ThA] @ He] FA01L <fs>

<s> A 9 L B4 = glgTt <fs>
<s> thA] W T3 FHA L <fs>

<s> ThA} ¥ 2] FH R <>

<s> oA @ B FAAEUT s>
<s> O] 8 B FA IR <fs>

<> TP §9 o B FAR </s>

<s> Thl @9 o BE FARASUR <fs>
<s> o] ¥l v GH FARele s>
<s> TA] §t 6 EE FAL s>
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Table 5. Text database for language models.
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Table 6. Change of continuous speech recognition rate according
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