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ABSTRACT

In this paper, we implement the large variable vocabulary speech recognition system,
which is characterized by no additional pre-training process and no limitation of
recognized word list. We have designed the system in order to achieve the high
recognition rate using the decision tree based state tying algorithm and in order to reduce
the processing time using the gaussian selection based variable flooring algorithm, the
limitation algorithm of the number of nodes and ENNS algorithm. The gaussian selection
based variable flooring algorithm shows that it can reduce the total processing time by
more than half of the recognition time, but it brings about the reduction of recognition
rate. In other words, there is a trade off between the recognition rate and the processing
time. The limitation algorithm of the number of nodes shows the best performance when
the number of gaussian mixtures is a three. Both of the off-line and on-line experiments
show the same performance. In our experiments, there are some differences of the
recognition rate and the average recognition time according to the distinction of genders,
speakers, and the number of vocabulary.

Keywords: Variable Vocabulary, Gaussian Selection Based Variable Flooring
Algorithm, Hybrid Beam Search, Limitation Algorithm of the Number
of Nodes.
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sampling frequency 8 kHz

resolution 16 bits

window size: 25 ms

hamming window shift size: 10 ms

filter bank channel number 26
liftering number 22
cepstrum number 12
12 order MFCC+lorder energy+12 order
feature parameter delta-cepstrum-+1 order energy — 26
order
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N mixture A7 % mixture § 3 4" F
(&9 ) A (9] W) (24: M)
g 5 150 50 500 46,955 9,391
3 150 50 500 28173 9,391
o 3 5 150 50 500 35,755 7,151
3 150 50 500 21,453 7,151
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3 mixtures / 60 93.38 0.8 (PII 600 MHz)
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Algorithm :
for i=1 to nData do;
if ntargetNode > ThreshNumNode then;
threshold -= DeltaThreshold;
end; )
end; .
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ol A x|ol| hE short list 7H4= B35}

16000

14000 /.
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HE(F 5084 @] F BE 1,000 &)

NGS & GS average time(%) recognition rate(%)
NGS 3.20 88.7
GS 1.75 88.6
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Mixture 5 7} Specification
AAE: 886%, FT AAATE 175 =
At FheAlQE AEA F1wke] 7MY flooring 71 A&, Viterbi ¥ U AIA]: 60.
YAA == F: 5000, ¥ F AR 2.

Mixture 3 7} Specification
AN E: 89%, BT AAAZE 086 %
At 4e-Aet A9 7)hke) b flooring 7| AHE, Viterbi # Y AIX]: 60.-
AR == 04000, ¥ F AR 5.

4.3 20,000 ol 7t¥ol3 4%

9 42 el HHE e 7MoE spHold 4¥e ATk B wRAA AT s
ol 94 4L F N2 urold ABsck A, BFHAA AY 100 NS A sho]
A FRE A4 Azde] XY AANT el FeIHA e 20 ) A 5 P 4 7,
4zt 1 %ol AN 94 8L ok

a23 T WAZE $3AWLY POI data) 20,000 TS MR} ¢4 Az
Y A7)n BROE 1000 Bolg HUAA Shgol FAsH % 20 W I HA 190] 4
4 ARe QD oked o X Aok 2oz dskd EROE 200 wolg HesA o
Fol Felshn @ 20 Y A 2 HHo) AN A4 YL SHATh E 62 A WA
Yol tE HAEe] HE AT FH$AL AW Sge) AR flooring 71WE AHEHR
g B WNGS)SH AHERE WGHE Tl St T FF A4 NN AAg2A w2y
Aolth.

X 6 stade] mE FEAHAIZL R A E "l (100 2e)

NGS & GS NGS GS
average recognition average recognition
BAE 5 time(Z) rate(%) time(&) rate(%)
Ak 1043 0.19 9% 0.13 93
A 202 0.17 94 0.13 94
skak 3044 0.17 95 0.12 92
3}AF 4043 0.19 94 0.12 93
3zt 5(32) 0.16 91 0.11 89

a8 ¥ 72 ¥ 69 3bxF 10dAbe] 20,000 ©@ol FA EE 1,000 dolol E HF
Atol},
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do

B 7.2 % dojgeA B 1,000 do] U4 A

4N A stolnels ) B Pt 31

3 — -, O

NGS & GS average time(X) recognition rate(%)
NGS 3.31 882
GS 2.10 ]7.4

® 8ME mpAgeE 20,000 §o FolA EE 200 Tojo] djE 4 Z2FHE VA
o o# AYoME FAEE eos IR Aol @ dojd daME oA W dFe
o At ol EE et o] AR JhgAll A4 ZIwke] 713 flooring 71ME At
432 & A& WINGS)SH AHERE WG Ha A4 AT AHEY Aolg & F 3
& Aol

E 8 el mE FFAdAAT 2 JAE ¥ (20,000 Dol F EE 200 Tol)

NGS & GS NGS GS
average recognition average recognition
abd ER/ time(%) rate(%) time(Z) rate(%)
&=} 10d=h) 3.31 88 1.48 83
&k 202 2.98 905 1.85 83
3t2}F 3(4#L) 254 87 152 84
3}a} 4(A =) 2.48 8.5 145 83.5
5.4 &

=M E dEF 48U FAATL g 23¢ FAY ti&F 4947
g FEede 92 U o3 AN 5 & neideor ik o)y Y BAES AHAF
71 98l B =8 E 24 Edf 7N A TR uEE AHSEdA A4E SN
ol WHE FAE AT AU AL AFH 7uke] b flooring 71 H =5
A duelgs AMEIEA 14 A @& AERSAEH AJT FFEALG AdA 7)ety
718 flooring 7142 short liste] YAX( @) kol wel A4 &x9 W3y} ggtor} &5
F7to) WE QA& A £ 1o v E B A4 AAgoZ 5000 dojFolMe
gtgol e dojo o=l A A E AAIAL 20,000 GojFANE ol Fojs}
A 4 JhRolFE o8 FAEE AN 2t A4 A¥e Agsdn ez 2
2RI AgA A4 Aae A9 Hd F4E HAth 2z sAbE, AL ShgA
Add 7iuke] 749 flooring 71'H& AHE® A 49 ALEElA & AS, A4 B o1F
o me} JAAEFH FT AHAZEY HolE B EF Il ARETE R sz 4
A7t FX G858 B F AUtk g, B =FA 143 duddES AL A4 A2
He AT A4 E0) trade-off BAYES & F AUNTh B =89 & 4 dolgs}
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9 ool A4E AaE zdSAT § & 94 Qe AAAE FU BE AVE B2
sto £4 dlolEe] HAD AF F AFS VT & =B A4S A 4
Za. $30 Uen Aol ¥ e A $4Y AF Hee Az BE
A 28 94 Yol e & nAE 3 O EIOS T
gasir

% % b ol $ o dolell SeelZel SAA wot Aol 5 e A9
A7)E A% e ol B wogo WaA AGEE A AbsE @ Adel HA @
£ woizt 4717 YES so} s

29T GANZ ©EE Qe ALY 7HeAE AAA 7wke] b flooring 7MW AE
AL AN AF7F FolUR FoleFE G4 Azte] Aol: ASE REHI] U
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