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Automatic Speech Recognition
by Zero-Crossing Information

Mikio SHIRAISHI*, Kajiro WATANABE** and Tomoharu TANAKA¥**

Abstract

A system for speaker-dependent isolated word recognition is described. The
system consists of a single-board preprocessing hardware and a microcomputer sys-
tem. In this hardware, speech signal is divided into two frequency bands, and zero
crossings of speech signal in the respective frequency bands are counted. Recogni-
tion performance of the system was investigated. The recognion rate for a set of
Japanese numeral word (0 to 9) which was uttered by 5 male speakers was 96.6
%. DP matching implementation was used in this experiment.
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Fig.1 (a) Wave form of /e/ uttered by a male speaker and (b) its zero-crossing wave.




AT - EIETAS  ARAK  EBORFTHEHOIRER (218 o7
ChbRhr=v i EED, BEDHRA=Y X, REBEENEVHRD, Blhr=v, #2
RATY b, e EEhB, ThbOEEKE, ThEhREEF, F,, o KX-THRKEh
%0 Fig. 2 @+ ~= v b OFRFRT, Fig 2 o, Fig. | @R Lc@E/e/0EH2FFT
(BE7 - ) =FR) LTBLARI A THB, Fy, Fo, Fs eRET2REERS AR T
RLi, FFT OfEEM 6, F,=53x102Hz, F,=2 15kHz, F;=2.77kHz (&8 LOBAEXS
Btz 44Hz) TH B,

Max imum=0dB

_ R i :
i e i
E i Fs !
@ S\
0 i !
g : :
| i :
= i s i
% E | i
5 : | !
fﬂ-so- I ; !
% E : |
| : i

-80 i | :l | E |

0 1 2 3 4

FREQUENCY f (H=z)

Fig.2 Formants of /e/.
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Table1 Recognition rate in percent for 10 digits as
a function of the weight coefficient wg (See
equation(9)).

5 & 2

BREETHRRT, ARMERL LTHFEELRALOR, ROZ20BHEL L TH
5, —2ik, FIMHTRLLBETSHRODLDCMEATIRIL, HFEEFLRBTILEN
HENDTHD, bH—2i%, SETRHEEELTVS, BEXEHHTIH>BFFBROWMRET
3, FFEFORBET > ANRSVOT, BREOFALOKEN LTV EELLNDLTH S,

XD LB L, HAREOBYEE 1 LA 1000EHE LicHFEFACA 1L T9.7%, B#20
ADI000HFEFTH LTI7.9% DHRHNRNBORTWS, LiL, /¥n/Thiel{T/v1/%
DRI\ 5, SEOERTRHL, BHEES /T X 2 BRROTIHHE6. 6%, “hHOME
LD gL,

Tablel ®R5 &, w,=8D & ¥DOFFHEORMEIL, BAMI0%, BAMEMN2%THY,
EDELTHTHD, El, Table2 % R2L, BHXFHBFCHBMLTVBDOTIRALL, KE
DHEERBFPLTVB e bh b, BRBIR LEVLOL/1 F/C, TOEIL88% TH5,
ZOZLD, FEBIEFEEYERILIORII TS TRVEELS, UL, 1004325
SRTWAHERIRSD D, VEROKMERBCAHRYENI, EMTLSLBbh3,

Table | 525, w.DANKEWIT Y, BRROVHENAELL-TW5H, EEHNT RS
&, W BRELTAHLER L > THEBRENHEINDBAREL, L5 TCTHRVWBELNRDZOND



EIRRREE - PENETER - AN BRBORETHENPIEEE (8218) 105

Table2 Confusion matrix for 10 digits uttered by 5 male speakers (wa=8§).
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