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Isolated-word recognition with Filter Bank using Mora Position and
Mora Length
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Abstract In isolated-word recognition using cepstrum, the influence of pitch is divided by using mora informa-
tion, and it is known that it is possible to improve recognition accuracy. In this paper, we notice that effective
information for recognition is included in pitch, and we examined how to use the information on pitch directly. - If
cepstrum is used, formant and pitch is divided, and the information on a pitch cannot be used. In this paper, I
considered use of power spectrum. Then, we performed isolated-word recognition that was used Mel Filter Bank
instead of cepstrum. - Consequentry, we found that recognition accuracy improved to many speakers.
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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
SR a t a m a
A% 3al  t 3a2 m  3a3

R a r u b a m u
8% 4al r  4u2 b 4a3 m 4ud

S8 a ng k e e t o
5%i% 5al 5ng2 k  5e3 Bed t 505
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Table 2 Experimental conditions
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# 3 FBANK O#EEHER (Diagonal-covariance)
Table 3 The results of the experiment of FBANK(Diagonal-

covariance)

EE T—-SEL E-HD gER
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%
fal | 92.78%(2404/2591) | 95.02%(2462/2591) | 31.02%
ftk | 93.28%(2417/2591) | 95.37%(2471/2591) | 31.03%
fyn | 93.59%(2425/2501) | 95.18%(2466/2591) | 24.70%
T4y | 92.72%(14415/15546) | 94.85%(14745/15546) | 29.18%

# 4 FBANK OER#SE (Full-covariance)
Table 4 The results of the experiment of FBANK(Full-

covariance)

wmE T-IEL E-SHD KER
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%
49| 96.31%(14973/15546) | 97.59%(15171/15546) | 34.55%

£ 5 UESN/BEH (5 mau)

Table 5 The improved examples of words(Speaker mau)

WEINHIE BEREL o HEE
& CEEY EOEES
WK koosei ~ % kosei

B shjuukang — EB shjukang
#:® sooshiki — ## soshiki

#at tookei — B3 tokei
B# huushi — fi  husi

##8 hoodoo — %i# hodoo
FH yuukai - R yukai

#6 WEINLD oL BER (35 mau)
Table 6 The examples of words which have not been im-

proved(Speaker mau)

EL WHEE HRHL S HEE
HE  BEY HE BFEY
[FE%  kairang — BB kaidang
#%Y  gaitoo — % kaitoo

2 kikai - % kitai
NA7 paipu - %47 taipu
Z#®  hikang — B zhikang
] machi ~ IvF maqchi
FIE  risoku — HEl kisoku
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Table 8 The results of the experiment of MFCC(Full-covariance)

% 8 MFCC OER#S (Full-covariance)

covariance) ZBLWTRWHIREBESLIEEERA SN S,

& E-IEL E—JHD wER ‘
mau | 9595%(2486/2591) | 96.84%(2500/2591) | 21.90% %9 FBANK I 251, KItEHDILE (Full-covariance)
mmy | 93.05%(2411/2591) 95.06%(2463/2591) | 28.89% Table 9 Comparison of male speakers and female speakers for
mtk | 94.48%(2448/2501) | 96.14%(2491/2591) | 30.07% FBANK(Full-covariance)

faf | 93.40%(2420/2591) | 95.68%(2479/2591) | 34.50% #E -7 8L E—FHD WEE
ftk | 93.00%(2412/2591) | 95.72%(2480/2591) | 37.99% BHEIEE | 96.26%(7482/7773) | 97.57%(7584/7773) | 35.05%
fyn | 94.87%(2458/2591) | 95.75%(2481/2591) | 17.29% LHEEEE | 96.37%(7491/7773) | 97.61%(7587/7773) | 34.04%
¥4 | 94.14%(14635/15546) | 95.86%(14903/15546) | 29.42%

%10 MFCCIZ&\32 B, RiEFHE O HE (Full-covariance)
Table 10 Comparison of male speakers and female speakers for

e Tl ET—SHD HER MFCC(Full-covariance)
mau | 96.57%(2502/2591) 97.57%(2528/2591) | 21.90% EE E-JEL -7 wEE
mmy | 94.79%(2456/2591) 96.41%(2498/2591) | 31.11% BYEEE | 95.75%(7443/7773) | 97.13%(7550/7773) | 32.42%
mtk | 95.91%(2485/2591) 97.41%(2524/2591) | 36.79% ZHEFEE | 95.73%(7441/7773) | 97.04%(7543/7773) | 30.72%
faf | 96.02%(2488/2591) 97.11%(2516/2591) | 27.18%
e o] w4 ammi conn
yn . o . © B o -
giTik, 3 4 1&0 (TR RAL oA £t i1
T4 | 95.74%(14884/15546) | 97.09%(15093/15546) | 31.57% FEHTR, R HMEI& A
HMM TOIMM BERHZ2T o2, ERIXR 2 EEROEH
100 TITY, EAE HMM OERIZR 3 @ (a) DFEMEICL V-
B FeAnNK
C— Mecc 7. &7z, FBANK LT 572912 MFCC IZBWT b IEE
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PHE (%)
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(E—&|L)
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(E-36Y)

Full - Full
(E-56Y)

{(E~SHL)

¥ 4 FBANK & MFCC Okh#z
Fig.4 Comparison of FBANK and MFCC
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Z 11 EHR HMM OEBRER (Diagonal-covariance)

Table 11 The results of experiment of continuous HMM (Diagonal-

covariance)

EE FBANK MFCC

mau | 91.32%(2366/2591) 95.10%(2464/2591)

mmy | 87.34%(2263/2591) | 93.17%(2414/2591)
mtk | 90.20%(2337/2591) | 93.90%(2433/2591)
faf 90.74%(2351/2591) 92.32%(2392/2591)
ftk | 89.77%(2326/2591) | 93.05%(2411/2591)
fyn | 92.67%(2401/2591) | 94.02%(2436/2501)
T4 | 90.34%(14044/15546) | 93.59%( 14550/ 15546)

# 12 @HR HMM OERER (Full-covariance)

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

covariance)

EE FBANK MFCC

mau | 96.99%(2513/2591) 96.53%(2501/2591)

mmy | 95.79%(2482/2591) 95.45%(2473/2591)
mtk | 95.95%(2486/2591) 95.99%(2487/2591)
faf | 96.95%(2512/2591) | 96.68%(2505/2591)
ftk | 96.10%(2490/2591) 95.52%(2475/2591)
fyn | 96.33%(2496/2591) 96.10%(2490/2591)
19| 96.35%(14979/15546) | 96.04%(14931/15546)
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#i%, Diagonal T 6 55& T T 94.85%DRMENE SN,
2018TDB/OAEBES N, Full TIE 6 BEEFIET 97.59%0D
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N EMS, FBANKIE Full iZEWTHENHEWI EMH
mojz.

Fio, BUHEE L QUEHEETRBLE LKL 2BE, Diago-
nal, Full A #IIZEFBEOHARVERNEBGONAL. 0
ZEMS, FBANK BEHFEEICEDRERSTIA—-YTHS
ZEMBINoTE.

50T, EFR HMMIC X AT MBS FRSEIT, HE
BB HMM EDLh#%fTo /. TOHE, E—SHBREHHL
o EEE HNMICB W THREBENRbE< Ao/, Lidio
T, FBANK ITI3E— &L 5L 2 $#FHE HMM A&
HbEHTHEZ EMBholk.

SEOHIEL T, FBANK I E— 82 MA - EF HMM
ZHERAL, FEOEHREZERL = tri-phone TF ) TOIILH
BT, METIIBU M BEEREERT R EuEN
Bfohs.
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