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<Abstract>

Analysis of Error Patterns in Korean Connected Digit
Telephone Speech Recognition

Min Sung Kim, Sung Yumn Jung, Jong Mok Son, Keun Sung Bae,
Sang Hun Kim

Channel distortion and coarticulation effect in the Korean connected digit telephone
speech make it difficult to achieve high performance of connected digit recognition in the
telephone environment. In this paper, as a basic research to improve the recognition
performance of Korean connected digit telephone speech, recognition error patterns are
investigated and analyzed. Korean connected digit telephone speech database released by
SiTEC and HTK system are used for recognition experiments. Both DWFBA and MRTCN
methods are used for feature extraction and channel compensation, respectively.

Experimental results are discussed with our findings.

* Keywords: Connected digit telephone speech recognition, DWFBA, MRTCN
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LEY SAHUY 7ley LEE o]F 0T T¥T AMuart AFHI AT
; toldgoly F8 ¢, AF 8F Al2d T &kl
REHoZ AE3srE Yok HIdde olTHE AR
g ol &3 gy AMulaE AFRIA Fof wet A3}
A SA4ARA 7€ FEol HE FRAHD Y AT TFZATT
Az A EA ¥ ZFeY ¥z AT FHAAY S4UH

73 HE9 A ¥R B3I YW, 2] 53, I dF A
AN A & AF AXo| o2 e =2 X5 F¥oE UVHT WI

o] @o] dF7Hol gt AdrAY VIHE H2EH FYolM M3 S49 F2E
g ol AdY dFS ety B3 ol§ 5F IEvieoA ) FoE2H
Ado) 27 PF& BAsE 71HoltHY, 5]. olYo= EF dedvy FE2dAd
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2 EAM3) ol A3 &4 9& £AL UM FE B AN ¥
As Bt FAHoE HESY Uy Hes FAAIIed 712 ARE BRI
Hstolh

Ex sergzE &2 2 Ad S4d & 4% 22U DWFBA ¢ 38
X} MFCC (Mel Frequency Cepstrum Coefficient) S, j'd R4 7|Ho2& A2EY
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Cepstrum Normalization) 2] & 2 8-3}¢} SiTEC (Speech Information Technology and
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B =2 A3 24 9% £AL ANdlA ALY SHEE $Hd DWFBA
443 A9 24 718 MRTON $¥o) his) 2=ad. 183 A6 A8
A3 &4 DBol ts) 1&HTh

2.1. DWFBA

DWFBAE F2ZE#o] A'd € T8 39 Ao AAS=EE 317 8 log
ZH #W3 dyxe & dux REL F=3 F= FHRAH, MFCC F&33 F
DCT (Discrete Cosine Transform) X ol dAdiHe] &7 oo nlEseE 3=
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o B2 o7lA L3 Qe 5F FHepvlgY A, AU +F JERH,
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3. 4 A¥
244 AdA Sgrde MM W FTey d4& HTK (Hidden Markov
ToolKit)E, 3 Hw&uE F&& A FIF Z2 1P AALIAT9]. 9% =

>.

A2 QA Az2"E FEIT] Y3 <E 1>7 Zo] N8 AL 1148 ES 2d
€ TP F 1709 {FA S4E FosHYy. ¥ rd 2= CHMM (Continuous
Hidden Markov Model)& Al83 28 Ecio]E(triphone) G Z U HFSE A
o EgolE RHES AMGE wel FEAAKE R F7t FrhEtEE 2l
E3 diolEly & RS $3] TBC (Tree Based Clustering) 71¥ -2 o] &3}
t}9,10]. HMM®] delses 570, HEld mixtured] ++ 9712 sl A4 FEFAL
o, Jdojrd2 = A& AL ME £ASEY Ugol22 vud a3 A9
2 dQl FSN (Finite State Network)2 Z-83} 4t}

AgNA AL 34 DBE SITECOA A2 A3l 4 4d%A-5 DBOlth.
Azt $A4L F 20008 A SAHOZ olRFey {A/FA HE D cellular,
PCS 39 g7olA] =250 linear PCM (Pulse Code Modulation) 2.2 #] %*5101
Aot 529 4dxeASe FEFE 162071019, AT 327 FE9) 48 eAS
T4 Aok 53], £4 69 A “F'H} “§F'o2 FEIH #olEH Qo']%]\
t}. 4 DBE Fd Lo 2= 1800 2 583887, HIAES O ZE 200% ) 6468719
Aoz T4 UTHE) DBAA HAES 4d5A 52 2 sty #739
A gy SAteert 747 25H e g FAEY doh
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4. QA Az}

A4 A8 AT 1-best ZFHNE 646870 4A AL FoAM 591970 & vl=A)
Aaate] 91.52%9] EAAUANEE BHAT. 2-best A4S} 3-best Ao 24
25371, 10270¢] vt2A 149 49xASol T 95.43%, 97.01%9] EAU4
< By

4.1. 1-best Z1t B4

I-best A3 91.52%9] ERUAANES A=, 2U4E & =ALAA ME
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7b 3702 204 HAY oF 80%E AAFE E F Uth EF, <E 3>90A4
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(RS NEAM A ste H8)
g €45 ZAE xS A4 F(N)

g 2175 40(1.8%)

o 2186 131(6%)

o] 2198 100(4.5%)

3 2149 : 27(1.2%)

-3 2216 ' 147(6.6%)
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<E 5> A3} g o2 2948 492 0N
st 87 g4 A g4 33z F A%)
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224 # 2-besto| A R A (%) | LA 5 | HF s | EF HA
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