
Acoustic Speech Recognition Model by Neural Net Equation with 

Competition and Cooperation 

ABSTRACT 

1. INTRODUCTION 

2. SIMILARITY MEASURE AND 
NEUR.AL NET EQUATION 

( 1) -4 1111111lW1. Of t~raining S])<YY’ll (lilt iI RI‘<' St Ol’Ul illIt C’liLYS- 

fi~tl for (*;1(.11 ~)~IoII(YI~(‘. T11c’ tl;>tn ill’<’ s~I])])ovY~ to 1)1x 1111’1~ 

orizcstl in tllc: l)l.ilill with il StilIl(lilrtl f<,l.lll Sllc~ll ils C;illl5hiilll 

])tlf Of (“‘])Sl1‘11111!, for C’ilC’ll ]~llOIllTl1~~. 

(2) Xn iil])ut ]~l1oIw1r1rts is rc*ftwc~al to tllvw Iil(mloriz(*~l 

~~llr~ll~lll~~ tliltil illltl il similarity Ill(‘i~5111’(’ is 0l)tiliIllYl I)q (‘0x11- 

])iWiIlg tllca iIl])iit ~~11011~~111~’ tliltil with tllc> Iilcmlori~(*rl ]“lf of 

(‘ilCl1 ~~ll~~ll~~lll~~. 
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Figure 1: Pot.cwlial fiiuctioil with l3=0.25. c’=l.‘L.\. 
D=O.GO. E=XOO. 1=-I 

3. CPR EQUATION WITH 
COOPER.ATION AND 

CONPETITION 
I\*(> um~l11~1c /II/ is corrd ly wcwgllizt~tl in ;t\.<‘rilg(‘. To 

Silllililrity lll~‘ilS111‘(‘S X iln illJmt to CPR c~cpaticms (4)(5)(G) gctt ill1 lllltl~‘l~Stillltlill~ for tllc l)ro(‘(‘hh(‘S Cl~llilllliC~~lll~~. n-c% IIO- 

0111?- tllrOllg~l 0 illIt] \\-hic’ll I)lil!.S ill1 ilIlJ)Ol’tilllt rOJt’ ill tll(’ tic85 tllcs l)otmtial forlu of figure* 1 \vllic,li is writt~w for tll(* 
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Sinw tllv Still)10 scJiltiou for tl1c wpat.io1i is dwitl~d I)> 

tllc, mini111a Of tllct l)Otr.Iltiill. tll<A si111diltio1l hllO\\.h thilt tllc, 

solutions iire’ 111kliwly dc?cw1hc*cl ilS tl1c 1biini111il of csitlic7 

fipyn* l(a) or figure- I( I)). i1iclq)(mcl~mt of thus initial nll1c*s 

Of t’s ilh fill ilh \V(’ sctt tl1c initiid \;llllc5 uf E’s iis positive. tl(>f- 

iliitca in mtl(*r to i\\-Oitl to go to tllct lOCiI 11ihi11il11ll for < <O 

i1i figi~rc* l(l)). \I-(\ wt all t‘s=1 in tlic following tliscnssims. 

4. TECHNICAL IMPROVEMENT 
AND EXPERIMENTAL RESULTS 

TO 111~k(’ Gal1sk11 I)(lf for (~il(~l1 1)11011(‘111~ fro111 trainhg tlilti\. 

IV(’ (xxt r>l<.t ~(1 1;11)<~1(~1 l)l1011(*~1(‘> fro111 ATR (1>1til[G] c.oI~~I)os<‘(~ 

Of 4000 \\olYlS hl)OliC’ll I)?- 10 11lillV SI)(‘ilk(‘l.h r(‘l)<‘;lt(Yll!. illl(l 

fro11l -4S.J cl;ltil of 300 s(~11t(~11c.(~s[7] 1,~ G III~II(’ >l)(~~~k(~~x. 111. 

*nit flat it for rwognitio11 cq)f~ri11imt wm c~o~~il~os~~l of two 

killtls. 011~ ft.(-)111 sl)<~ak(~ tl(‘l)c11<l(mt (SD) cl;11 a 11sc~l for tr;A11- 

ing ;llltl tllc, utllc7 flY~111 II(‘\V tlilt;l Of 2 I(i \Vor(lS Sl)Ok(‘ll I,? 3 

Illill(’ hl)('ilk('l. i1itl(~j)(~1~(lr~1it( SI). Tl It‘ 5 )(V’(‘ll (lilti \Vf’l(’ illlil- .‘l 

l!-Z(Yl i1S fOllO\YS: 

I\, ccmsitl(~r to i111lmn-c’ 0111‘ 1l(‘111’011 11lod(~l. If wc’ looli ilt. lllc* 

~~ll011(*111(’ (IZltil. it ih 1ioticxatl lllat tllcw> ill‘f' cw1isitlv~;il~l~~ tlif- 

f~~rC~llC’c~S i1i tllc, c.llilr;lc.t.c.‘l.ihti(. f(7ltllU5 Of c'r*1)StlIl111 tlilt;l I)(>- 

t\Y~Y’ll tllOh(’ Of fi)lIll~‘~ llillf ])aTt illl<l lilt t(‘1’ llillf I)>il‘t Of h~ll1lC 

(l>ttil. Thcw*forc,. \\‘c tlcritlc I o tlivitlv cvl)strl1111 (Iata into 

t\YO I);lrtS. I IIC fOlIl1~~~ hiIlf ihIlt tll(’ IiittVl. ll;llf Of ~~11~~11~~111~~ 

tl;ltZl. \\‘r’ Illillif’ t\VO C~~lllSSiilll l”lf’h for (‘il(‘ll ~~ilO11~~111~~ 2(‘*‘- 



5. CONCLUSION AND DISCUSSION 

I\inds of clat;~ Iiintls of \lOtl(~l R(*cwgnition riltf?i 

SD tlilt;l HhIlI 3".S4 
0 s IIO~l~ll 23.08 
‘I T 11otl(~12 81 .oo 

SI c1;ita HSl\I 51.X 
‘/ s Ilotl~~ll i-i.i.5 
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