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xmis amomcnobi sistemebis agebis magaliTebi

konstantine kamkamiZe,  stu-s profesori
aleqsandre melaZe, stu-s doqtoranti

reziume

dRes dReisobiT, xmis amomcnobi sistemebi 
Zalian mniSvnelovan rols TamaSobs adaminis 
cxovrebaSi. aseTi sistemebi aris Zalian mosax-
erxebeli, bevri adamiani (Cemi CaTvliT) teqsts 
weren msgavsi sistemebiT. misi gamoyeneba sak-
maod martivia, Sen esaubrebi mikrofons da te-
qsti iwereba avtomaturad. roca vwerT Tezizs 
an msgavs did teqsts, msgavsi sitemebi Zalian 
gvexmareba, imitom rom isini gamoricxaven Sec-
domebs da aseve arian progresulebi, leqsikoni 
romelzec sistemaa dayrdnobilia yovelwuTas 
izrdeba da viTardeba.

sakvanZo sityvebi: xmis amomcnobi sistemebi, 
cifruli signali, analoguri signali, xma, te-
qsti, konvertacia, modelireba, analizi.

Summary

Voice recognition software is fantastic and many peo-
ple like me could not write (or work) without it. In fact 
when it works it is pure magic. You simply talk into the 
microphone and the words appear on the screen in front of 
you. Hands free.  Amazing! When you’re writing a thesis 
or a long article it really comes into its own, because it 
progressively learns the vocabulary and expressions of the 
project and error is minimal.

Keywords: Speech recognition systems, Digital signal, 
Analog signal, Voice, Text.

ZiriTadi teqsti
teqstis amocnoba erTerTi yvelaze kom-

pleqsuri da rTul problemas warmoadgenda. 
radgan is damokidebulia enis gramatikaze, mis 
lingvistur maxasiaTeblebze da codnaze, rom-
lis Seqmna kompiuteruli teqnikisTvis sakmaod 
rTulia. aseTi sistemis Sesaqmna moiTxovs sak-
maod gamocdil lingvistebs, maTematikosebis 
da programistebis CarTulobas.

sistemis asagebad Cveni mTavari mizania : 
1)	 SevqmnaT sistema romelic avtomatu-

rad gadmoiyvans adamianis mier warmoTqmul 
sityvas(analogur signals), kompiuterul 
signalSi(cifrul signalSi).

2)	 miRebuli signali gadaviyvanoT teqstSi 
3)	 miRebuli teqstiT, movZebnoT arsebul 

leqsikonSi, Sesabamisi teqsti 
4)	 napovni teqstis mixedviT miviRoT gad-

awyvetileba

ratomaa aseTi rTuli teqstis amomcnobis 
Seqmna ? 

1)	 nebismier enas aqvs sakmaod didi raode-
nobis sityvebi. adamians romelis tvinsac Seu-
Zlia mravali operaciis gakeTeba, masac ki sak-
mao dro sWirdeba rom ena Seiswavlos . 

2)	 rodesac adamianebi saubroben quCaSi an 
erTdroulad, aris sakmaod didi xmauri, es didi 
problemas uqmnis sityvebis aRqmas. am proble-
mas mecnierebi uwodeben „koqteilis wveulebis( 
cocktail party)“ problemas.

3)	 rodesac adamianebi saubroben swrafad 
, isini erTmaneTis miyolebiT ambeben sityvebs, 
Zalian rTulia gaigo rodis damTavrda erTi 
winadadeba da daiwyo meore. 

4)	 yvela adamians aqvs unikaluri xma, aseve 
xma yovelTvis icvleba zrdasTan erTad, peri-
odulad. rogor xvdeba Cveni tvini yvela ada-
mianis naTqvams ? (magaliTad burTs aqvs erTid-
aigive mniSvneloba, amas ityvis 10 wlis bavSi Tu 
60 wlis mamakaci)

arsebobs ramodenime midgoma, romelic Sei-
muSaves mecnierebma, ris saSualebiTac Sesa-
Zlebelia teqstis amocnoba, TiToeuli maTgani 
danergilia sxvadasxva sistemebSi esenia:

1)	 martivi nimuSis damTxveva(Simple pattern 
matching )

2)	 nimuSis da leqsikonis analizi (Pattern and 
feature analysis)

3)	 enis modelireba da statikuri analizi 
(Language modeling and statistical analysis)

4)	 xelovnuri neironuli qseli
gavnixiloT TiToeuli maTgani:

martivi nimuSis damTxveva
( Simple pattern matching )

es meTodi aris yvelaze martivi midgoma. am 
SemTxvevaSi ubralod gvaqvs Zalian mciredi 
baza(leqsikoni), da xdeba ubralod Sedareba .  
analoguri signali gadadis cifrul signalSi , 
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bazaSi gvaqvs mciredi leqsikoni arsebuli ci-
fruli signalebis da xdeba ubralo dadareba . 

nimuSis da leqsikonis analizi
 (Pattern and feature analysis)

aseTi sistemebi arian sakmaod mdgradi rad-
gan maT aqvT sakmaod mciredi leqsikoni. aseT 
martiv leqsikonSi Sesabamisobis povnac sakmaod 
martivia. aseTi sistemebi adre gamoiyeneboda 
sxvadasxva sferoebSi, samedicino, programul 
da a.S. isini ZiriTadad asrulebdnen brZanebebs. 
Tumca sakmaod mouxerxebelia aseTi sistemis 
arseboba. vin moixmars Tu yidvis dros unda 
daaswavlo sistemas yvela mosalodneli sityva 
rasac warmovTqvamT ? 

teqstis amocnobis procesi

teqstis amomcnobi sistema usmens sityvebis 
nawils romelic Semodis mikrofonidan. pirveli 
etapia rom man analoguri signali gadaiyvanos 
cifrul signalSi, yoveli sityva gadayavs da 
axdens mTliani winadadebis digitizacias(qmnis 
speqtogramebs) ix.sur.2 

sur.2. speqtograma
sur.2 ze mocemuli sami saxis grafi. Cawer-

ilia sityva „gamarjoba“ 3 intensivobiT 5-10 wa-
mis sxvaobiT. pirvel etapze SedarebiT dabal 
xmaze, meore cdaze ufro xmamaRla mara Sedar-
ebiT neli tempiT, mesame SemTxvevaSi xmamaRla. 
Sesabamisad grafiki gvaCvenebs horizontalur 
RerZs romelic aris dro Tu ramdeni xani iwer-
eboda. vertikaluri RerZi aCvenebs simaRles 
qvevidan-zemoT. feri aCvenebs energiis zomas, 
rac ufro xmamaRlaa Cawerili ufro energi-
ulia da didi maCvenebelia. mocemuli grafikiT 
SegviZlia avagoT sityvis analogi da Cvens ar-
sebul bazaSi arsebul analogebs davadaroT. 
zustad damTxvevis SemTxvevaSi SegviZlia vTq-
vaT adaminic ki vin Cawera. es midgoma sakmaod 
gavrcelebulia bankebSi sadac avtorizacias 
xmis mixedviT atareben. momxmarebeli rodesac 
rekavs is winaswar Caweril sityvas imeorebs 
telefonSi da misi validuroba dasturdeba .

statikuri analizi
moyvanili meTodebis miuxedavad mTavari 

problema mainc rCeba. rogor axdens adamiani 
sxvadasxva adamianis mier , erTidaigive sityvis 
gaanalizebas ? erTidaigive sityvas milionobiT 
adamiani sxvanairad gadmoscems. TviTon erTi 
konkretuli adamianic ki erT sityvas periodu-
lad sxvadasxvanairad ambobs. aseve Tu Cven Cavw-
erT did leqsikons, es aseve gagvizrdis erT-
nairi sityvebis moxvedris albaTobas. magali-
Tad inglisur enaSi rodesac vambobT „to” ra 
igulisxmeba am momentSi, sityva “to” an „too“ an 
„two” , es problema didi xnis manZilze awuxeb-
daT mecnierebs . sabolood mividnen daskvnamde 
rom unda SeeqmnaT garamtikuli modeli. sadac 
Setanili iqneboda yvela is niuavsi rasac enis 
garamatika moicavda, esenia zmnis xmarebis wese-
bi To makavSirebeli sityvebi. yvela is wesi rac 
ase vTqvaT raRac logikur „formulaSi“ jdeba .  

xelovnuri neironuli qseli

adamians droTaganmavlobaSi ecvleba xma, 
SeiZleba gacivdes, am dros sismtemam mainc 
unda gaigos misi saubari. adamianis tvins Seu-
Zlia Zalian swrafad moaxdinos adamianis gage-
ba. es problema amouxsneli rCeboda sanam rusma 
maTematikosma Andrey Markov-ma 1970 wels aR-
moaCina midgoma, romelsac ewoda Hidden Markov 
Model(HMM) , romlis saSualebiT  SeZles es 
problema garkveulwilad moegvarebinaT. HMM 
yoveli axali midgomisTvis is akeTebs axal 
analizs, Sesabamisi analizis safuZvelze is 
swavlobs da acnobierebs sityvis agebis zust 
speqtograms. rac ufro meti adamiani iRebs 
monawileobas da wers erTidaigive sityvas miT 
ufro zustia HMM-is miRebuli Sedegi .
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