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Abstract Non-linguistic features such as vocal tract shapes and acoustic devices are inevitably involved in speech.
Recently, a new representation of speech without any dimensions indicating the non-linguistic features was proposed.
It discards the absolute properties of speech events and captures only the interrelations among them. In this paper,
first, analysis experiments of the representation in noise were conducted. The results showed that though additive
noise distorts the representation, it can remove much of speaker individuality by modifying the upper-band spec-
trum to be uniform. In the next, recognition experiments of Japanese vowel sequences in noise were done. The
results showed that the proposed method trained from a single speaker in the matched condition can outperform
the conventional method trained from 4,130 speakers with SS and CMN.
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phoneme is a class of phonetically-similar sounds and 2) a
phoneme is one element in the sound system of a language
having a characteristic set of interrelations with each of the
other elements in that system. NREREH € TIVIE 1) ICHED
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Fig.3 Acoustic matching based on the strucuture
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Table 1 Acoustic conditions in the analysis experiments
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Fig.6 Tree diagrams of 5 vowels of a male speaker
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Table 2 Analysis results (Parenthesized data are obtained with
the size normalization)

FEERDA O = ML #EE

SNR[dB] E&MZEROTY FEHENEROFY By A X
) 1.47 (1.17) 0.99 (0.86) 12.5 (12.5)
20 0.60 (0.81) 0.36 (0.58) 6.7 (12.5)
10 0.43 (0.85) 0.25 (0.63) 4.3 (12.5)
0 0.25 (0.95) 0.17 (0.73) 2.4 (12.5)

BHERHR I OHEE = MAP #E

SNR[dB] #E&MAEROFY FHENEROFY iy A X
00 1.13 (0.93) 0.61 (0.55) 11.5 (11.5)
20 0.56 (0.66) 0.25 (0.40) 6.3 (11.5)
10 0.40 (0.74) 0.19 (0.49) 4.0 (11.5)
0 0.22 (0.90) 0.14 (0.64) 2.0 (11.5)
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Table 3 Acoustic conditions in the recognition experiment

B+ 7 v 7 16bit / 16kHz

= &R 25msec, > 7 FE 10msec
XF X =%  MCEP (a=0.55) (1~12 XJi)
IAEHERE ik ML or MAP

F4 o 7—v RREEEEE TV 2 e 7 R R

Table 4 Recognition results using the clean structure models

w/o SS SS
SNR | ML MAP | ML MAP
co | 82.9% 99.9% | - -
20[dB] | 55.0% 98.5% | 68.7% 99.9%
10[dB] | 38.5% 39.5% | 57.0% 52.8%
0[dB] | 12.7% 12.4% | 18.2% 13.1%

LRI EFALTHSA, HEMELZzERTAI LT, AR |
WEBHR T %2 RZ 2 2 LB TELDT, LPF VL&
(full band) IZ2WTHRATK, £, SS IFfTH-> Tk,
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SNR Tl LPF zfi L 72356 &L ) RuiEsfRontns, 2
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BB o EEZS5NS,
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CMN 12 &k 236% - BEOFERLb TR o%. SRENTHIKNE L
T, 120 HEED A Z AT 2 3URA HGEZ v s,
FEERHIRZE 6 IR, RETFETIE, full band DEE E
2kHz DBGD ) B ROLERAHE O N T2 T3, il
WOBMHEIL, FEIEEBTH 5. KSNRICEWT, REFE
BOTHOMRTFELD DROLEREZETWL I 01005,
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ARTI, TIPS I8 2 RN B EORIE%
PR B 12 DI ERZIT v, MEE T CTIEREE IR 2 DTk
FLHOD, ART FVEBEK S ZH LI 52 LT, W4
MEESIHERIEBZIENTEL L ZRLE, XK, AA
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TN (ROHEFAG) 2HW2 2 LT, FHEE 1 LORET

# 5 HEE T OMIERENE 7L 2 AV 7o FERE R

Table 5 Recognition results using the noisy structure models

full band 2kHz
SNR ML MAP | ML MAP
oo 24.7% 70.3% | 86.8% 100.0%
20[dB] | 73.9% 92.9% | 67.9% 99.8%
10[dB] | 77.4% 99.1% | 68.1% 86.7%
0[dB] | 73.9% 87.0% | 71.1% 85.1%

#£6 3 ODOTEOTHMRE

Table 6 Recognition performance of the three methods

SNR | HMM(260) HMM(4,130) Proposed(1)
0 100.0% 100.0% 100.0%
20[dB] 100.0% 98.8% 99.8%
10[dB] 94.3% 97.2% 99.1%
0[dB] |  83.0% 86.8% 87.0%
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