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Abstract In isolated-word recognition using cepstrum[J] the influence of pitch is divided by using mora informa-
tion[d and it is known that it is possible to improve recognition accuracyd In this paper we notice that effective
information for recognition is included in pitch( and we examined how to use the information on pitch directlyOd If
cepstrum is used formant and pitch is divided and the information on a pitch cannot be usedd In this paperd I
considered use of power spectrum Then we performed isolated-word recognition that was used Mel Filter Bank
instead of cepstrum0 Consequentryd we found that recognition accuracy improved to many speakers[]

Key words Isolated-word recognitionl] Mel Filter Bank[] Mora lengthl] Mora position
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Fig.1 Relation between mora information and pitch frequency
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Table 1 Examples of classifications of vowels and syllabic nasals
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Table 2 Experimental conditions
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Table 3 The results of the experiment of FBANK(Diagonal-

covariance)

oo goooo goooo ooo
mau | 93.13%(2413/2591) | 95.29%(2469/2591) | 31.46%
mmy | 90.78%(2352/2591) | 93.17%(2414/2591) | 25.94%
mtk | 92.78%(2404/2591) | 95.06%(2463/2591) | 31.55%
faf | 92.78%(2404/2591) | 95.02%(2462/2591) | 31.02%
ftk 93.28%(2417/2591) 95.37%(2471/2591) | 31.03%
fyn | 93.59%(2425/2591) | 95.18%(2466/2591) | 24.70%
00 | 92.72%(14415/15546) | 94.85%(14745,/15546) | 29.18%
04 FBANKOOOOO (Full-covariance)
Table 4 The results of the experiment of FBANK(Full-
covariance)
od goooo goooo ooo
mau | 96.68%(2505/2591) | 98.30%(2547/2591) | 48.84%
mmy | 95.91%(2485/2591) | 97.11%(2516/2591) | 29.25%
mtk | 96.18%(2492/2591) | 97.30%(2521/2591) | 29.29%
faf | 97.07%(2515/2591) | 98.46%(2551/2591) | 47.37%
ftk | 95.95%(2486/2591) | 97.41%(2524/2591) | 36.19%
fyn | 96.10%(2490/2591) | 96.95%(2512/2591) | 21.78%
00 |96.31%(14973/15546) | 97.59%(15171/15546) | 34.55%
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Table 5 The improved examples of words(Speaker mau)
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00 koosei - 00 kosei
OO0 shjuukang - 00O shjukang
OO0 sooshiki - 00 soshiki
OO0 tookei - 00 tokei
OO0 huushi - 0O husi
00 hoodoo - OO0 hodoo
OO0 yuukai - 00 yukai
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Table 6 The examples of words which have not been im-

proved(Speaker mau)
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Table 7 The results of the experiment of MFCC(Diagonal-

covariance)
od goooo goooo ooo
mau | 95.95%(2486/2591) | 96.84%(2509/2591) | 21.90%
mmy | 93.05%(2411/2591) | 95.06%(2463/2591) | 28.89%
mtk | 94.48%(2448/2591) | 96.14%(2491/2591) | 30.07%
faf 93.40%(2420/2591) 95.68%(2479/2591) | 34.50%
ftk 93.09%(2412/2591) 95.72%(2480/2591) | 37.99%
fyn | 94.87%(2458/2591) | 95.75%(2481/2591) | 17.29%
00 | 94.14%(14635/15546) | 95.86%(14903/15546) | 29.42%
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Table 9 Comparison of male speakers and female speakers for
FBANK (Full-covariance)
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Table 8 The results of the experiment of MFCC(Full-covariance) Table 10 Comparison of male speakers and female speakers for
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011 000 HMMOOOOUO (Diagonal-covariance)
Table 11 The results of experiment of continuous HMM (Diagonal-

covariance)
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Table 12 The results of experiment of continuous HMM (Full-

covariance)

0o FBANK
96.99%(2513,/2591)
95.79%(2482/2591)

mtk | 95.95%(2486/2591)

)
)

MFCC
96.53%(2501/2591)
95.45%(2473/2591)
95.99%(2487/2591)
( )
( )
)

mau

mmy

faf | 96.95%(2512/2591
ftk | 96.10%(2490/2591
fyn | 96.33%(2496/2591)
00 |96.35%(14979/15546)

96.68% (2505 /2591

95.52%(2475 /2591

96.10%(2490,/2591
96.04% (14931,/15546)

Diagonal 0000000000 O0OCOO HMMOOOOO
00000000 0RIIO0O0O0 mmy OO0 5000000
OO0 HMMOOOOOOOOOOOOODOODOOOOO
0000000000000000000000000000
HMMOOOODOOOOOOOOOOOOOOOFBANKOO
00000000000 000 HMMODOOOOOOOOOO
oooo

4.5 00 HMMQOOOO stream [

000000000 D00ooo HMMODOOO OO Ostream
00 10000000000000 [3J0000 OFBANK O
O00doDod streemJ0 10000000000O00ODOO
O0000000000oooooooog

00000000 DO0ODCDOstream OO0 300000
FBANKOA FBANKOOOOOOODODOOOOOOOOO
oooooOoOoooOoUOoUOoOoOoOCOoOooHMMOOOOO
000000000000 0000 streemO0 300000
ooooooo

5. 0 0O O

goboobooooooobooobooboooobooboooo
gobooooobooooooOoocoooboboOobOoooooo
goobooooooboobooooobooboobdooooooooo
000000000000 0000 FBANKOOOOOOOO
OO00ODiagonal 00 6 00000 94.85%0 00000000
2018%0000000000FlO0 600000 97.59%0
0000000034.55%0000000000

FBANKO MFCCOOOOUOOOOOOOODiagonal 00O
MFCCOOOOOOFRuIOO FBANKOOOOOOODOO

OOOOOOOFBANKO RIOOOOOOOCOOOOOO
ooogd

OoOoO00OoOoOOoO0O0O00O00000000.0000Diago-
nalDFdlO00000000OO00OOCO0O0OO0OOODOOOO
O0O0O0OO0OFBANKOOOOOOOOODOOOODOOODODOO
oooooooo

goooooo gMMOOOOO0O0OO0OOOO0OO0OOO0O0
o0 HMMOOODOOOOOODODOOOOOOOOODOODOOO
gooooHMMOOODOOODOOOOODOODOOOOOO0O0
OOFBANKOOOOOOOOOOOOOOOO HMMOO
goooooooobobooo

O00000000OFBANKOOOOOOOOOOOO HMM
OO00000O00O0000000 tri-phone00 000000
goboooooobocobOoooboooooOoOoobOOoOoOooonoOon
oogoooo

g a

[1] DOOO0:00 D00O0DDOOO0OOOOOoDO (1977)

[2] DOOOOOOOOOOOO:.OD0O00OO0DOODOOO0O0OOO
00000000000 0SP2001-530 (2001-8)

[3] D00DO0O00OO0DOO0O0OO0OO0OO0O0O0:0000000000
0000000000000 0OSP2001-450 (2001-8)

[4] DOOOOOODOOODOOODO:-HMMOOOOOOOOOOO
0000000000000 00000OSP2002-740(2002-8)

[f) OO0DODO0OO0ODOOOO0D:0D000000DOO0OO0DOO
0000000SP99-20 (1999-05)

[6] Introducing ESPS/waves+ with EnSigTM Entropic Re-
search Laboratory,Inc.

[77 bOoO0oOO0oO0O0O0OO0OO0ODO:.0D0D0O0O0D0O0DO0OOOODOO
0000000000 0OSP2002-250 (2002-5)

[8] HTK Ver2.2 reference manuald 1997 Cambridge University

[9] X.D.HuangOY.ArikiOM.A.JackDHIDDEN MARKOV MOD-
ELS FOR SPEECH RECOGNITIONO Edinburgh Univer-
sity PressO 1990



