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amocnobis Secdomebis gasworeba neironuli

qselis swavlebis procesSi

oTar verulava, mariam CxaiZe, maka tabataZe

saqarTvelos teqnikuri universiteti

reziume

ganixileba formaluri neironis swavlebis procesi, binaruli, Tanabargan-

zomilebiani realizaciebisTvis, magaliTad amocanebis swavlebis procesi xorcieldeba

amocnobis procedurebis gamoyenebiT, rac maqsimalurad aaxloebs swavlebis, anu neironis

niSniT koeficientebis cvlilebebs (etalonuri aRwerebis agebas), uSualod amocnobis

algoriTmTan. swavlebis algoriTmi Sedgeba ori etapisagan: pirveli - sakuTari saxis

etalonuri aRweris ageba, meore - miRebuli aRweris koreqtireba sxva saxis aRwerebTan

mimarTebaSi, saxeebis saswavlo nakrebis realizaciebis gamoyenebiT. amocnobis

procedurebis drois mixedviT metobebis gasworeba xdeba woniTi koeficientebis

SecvliT, kerZod, dajildoebis algoriTmis procedurebis gamoyenebiT. Sedegad

SesaZlebelia amomcnobi programuli modulis Seqmna, romelic uSecdomod amoicnobs

nebismieri saxes, romlebic warmodgenili iqneba Tanabarganzomilebiani binaruli

veqtorebiT an matricebiT. aseTi realizaciebi miiReba qarTuli anbanis simboloebis,

maTematikuri niSnebis, pirovnebis dadgenisas misi nakvTebis: TiTebis, saxis, Tvalebis

analizisa da sxva.

sakvanZo sityvebi: formaluri neironi. swavlebis procesi. amocnoba.

1. Sesavali

naSromi Seexeba xelovnuri inteleqtis iseT uaRresad aqtualur mimarTulebas,

rogoricaa xelovnuri neironuli qselebi. bunebrivi neironisa da neironuli qselebis

modelirebis safuZvelze xelovnuri inteleqtualuri sistemebis Seqmna Tanamedrove

mecnierebis swrafad ganviTarebadi da mniSvnelovani Semadgeneli nawilia.

xelovnuri neironuli qselebis yvelaze ufro mniSvnelovani Tviseba, ramac

ganapiroba  lideroba xelovnur inteleqtualur sistemebs Soris, aris is, rom maT

gaaCnia swavlebis unari. Tumca, xelovnuri neiroqselebis swavlebis SesaZleblobebi

garkveulwilad SezRudulia da am mimarTulebiT gadasawyvetia mravali  rTuli  amocana.

xelovnuri neironuli qselebis agebis problemas, romelic ukavSirdeba adamianis

centralur nervul sistemaSi informaciis aRqmis, Senaxvisa da gadamuSavebis procesebs,

gaaCnia gadawyvetis ori mimarTuleba, romelTaganac erTi ganixilavs bunebrivi neironuli

qselebis analogiuri xelovnuri qselebis formirebas.

meore mimarTuleba gulisxmobs bunebrivi inteleqtualuri sistemebisagan

gansxvavebuli xelovnuri sistemebis agebas. xelovnuri neironuli qselebi afarToebs

gamoTvlebis cnebas, maT safuZvelze mosalodnelia iseTi neirokompiuterebis ageba,

romlebic Seasrulebs im funqciebs, romlebic dReisaTvis mxolod adamianis tvinis

prerogativaa.

cnobilia, rom neironuli qselebs, miuxedavad misi didi efeqturobisa swavlebisa

da amocnobis procesSi, dResdReobiT gaaCnia erTi uaryofiTi Tviseba, romelic

gamowveulia im faqtis gamovlenis siZneeleebiT an SeuZleblobiT, Tu ratom viRebT swor

an araswor amocnobis Sedegs. aRniSnuli problema dakavSirebulia im niSanTa sivrcis
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(simravlis) Sefasebis sirTuleebTan, romlebic aRwers amosacnob saxeTa simravles. Tu

miviRebT mxedvelobaSi niSanTa sivrcis ganzomilebas (niSanTa raodenoba) saxeTa

amocnobis amocanebisaTvis, romelic sakmaod didia, kerZod ramdenime aseulidan ramdenime

aTaseulebamde, cxadi xdeba niSanTa Sefasebis (ranJirebis) amocanis sirTule,

aqtualuroba da saWiroeba.

naSromSi ganixileba Tanabarganzomilebiani binaruli saxeebis realizaciebis

amocnobis problema neironuli qselebiT. kerZod, neironuli qselis mier sxva

realizaciebis  amocnobisas daSvebuli Secdomis gamosworebis meTodisa da algoriTmis

formirebis procesebis SemuSaveba - programuli modulis Seqmna.

mocemul problemasTan dakavSirebiT Tanamedrove literaturaSi aRwerilia mravali

kvleva da gadmocemulia Sesabamisi Sedegebic, romlebic ganekuTvneba konkretuli saxeebis

amocnobas, magaliTad, inglisuri, arabuli, ieroglifebiT  mocemuli teqstebis amocnobis

problema. maTi gamoyeneba SeuZlebelia sxva saxeebis amosacnobad. aqedan gamomdinare,

saWiroa ufro universaluri swavlebis algoriTmis SemuSaveba, romelic saSualebas

mogvcems vaswavloT neirons da misgan Sedgenil neironul qsels zogadi saxiT mocemuli

saxeebis amocnoba. zogadi saxis moTxovnebSi igulisxmeba nebismieri saxis realizaciebi,

romlebic mocemulia binaruli formiT: nuli an erTi, rac akmayofilebs

Tanabarganzomilebianobis pirobebs. aseTi saxeebi da maTi realizaciebi Seadgens arsebuli

amosacnobi saxeebis did umravlesobas, daaxloebiT 80-90%. Sesabamisad, aRniSnuli

problebis gadawyveta uaRresad aqtualuria Tanamedrove informaciis amocnobisaTvis,

magaliTad, qarTuli Sriftebis amocnobis procesSi.

2. ZiriTadi nawili

Secdomebis gasworeba didi problemaa amocnobis TeoriaSi da kerZod neironuli

qselis swavlebis procesSi. neironis zogadi struqturul-principialuri sqema

mocemulia 1-el naxazze.

nax.1.

igive procesi SeiZleba gamovsaxoT ufro mokled analizuri saxiT:

=W ∑ =net ( ) Z = {1; 0} (1)

sadac: X-realizaciebis simravlea { }-niSanTa simravle W= - neironis woniTi

koeficientis simravle; Z-neironis zRurblis mniSvneloba; net=∑ - neironis

gamosavali; out=1, Tu F(net)≥z; out=0, Tu F(net)<z; - predikati „waredgineba amosacnobad”,

- “predikati miiReba“. gadawyvetileba miiReba out-is mniSvnelobis mixedviT, Tu out=1
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maSin, realizacia miekuTvneba mocemul saxes, Tu out=0, maSin realizacia ar miekuTvneba

mocemul saxes.

kvlevis mizania neironis swavlebis procesis organizeba, ise, rom erTis mxriv,

gamoicnos „Tavisi“ saxis realizaciebi da meores  mxriv, ukuagdos „sxvisi“ saxis

realizaciebi.

neironuli qselis swavleba xorcieldeba ukugavrcelebis algoriTmiT, romelic

aris swavlebis yvelaze gavrcelebuli algoriTmi woniTi koeficientebis cvlilebebis

saSualebiT. saTauridan gamomdinare, Secdomis gavrceleba xdeba gamomavali Sridan

Semavalisken, anu qselis normaluri funqcionirebis sapirispirod.

rogorc cnobilia, neironis swavleba gulisxmobs misi woniTi koeficientebis

Secvlas (Tu es saWiroa), ise, rom dakmayofildes zemoT mocemuli pirobebi. unda

aRiniSnos, rom arsebuli neironuli qselis swavlebis meTodebi ver uzrunvelyofs

Sedegebs amocanebis aseTi farTo speqtris (simravleebis) saxeebisaTvis.

aRniSnuli problemis gadasawyvetad SemoTavazebulia niSnebis ranJirebis principi,

romlis mixedviT niSnebi (Tvisebebi) iyofa amocnobis TvalsazrisiT „sasargeblod“ da

„usargeblod“. niSani sasargebloa im SemTxvevaSi, Tu sworad amocnobis SemTxvevaSi igi

stabilurad iRebs erTi da igive mniSvnelobas, Cvens SemTxvevaSi: 0 an 1; Tu niSani iRebs

sxvadasxva mniSvnelobebs sworad amocnobis SemTxvevaSi, maSin is arastabiluria an

„usargeblo“.

sasargeblo niSnebs vaniWebT maRali mniSvnelobis woniT koeficientebs, usargeblos

ufro nakleb mniSvnelobebs 0-dan M-mde. M- aris realizaciebis raodenoba saxis

saswavlo nakrebSi. aq mxedvelobaSi miiReba mocemuli niSnis sargebloba TiToeuli saxis

mimarT. is saxeebi, (maTi realizaciebi), romlebic amocnobis TvalsazrisiT

problematuria mocemuli saxis mimarT, detalurad analizirdeba da gamomJRavndeba is

niSnebi, romlebic „damnaSavea“ mocemuli saxis amocnobaSi. aseTi niSnebi dajarimdeba, rac

niSnavs, rom Sesabamisi woniTi koeficientebis mniSvnelobebi Semcirdeba.

dasaxuli problemis gadawyvetisas SesaZlebelia amomcnobi programuli modulis

Seqmna, romelic uSecdomod amoicnobs nebismieri saxes, romlebic warmodgenili iqneba

Tanabarganzomilebiani binaruli veqtorebiT an matricebiT. aseTi realizaciebi miiReba

qarTuli anbanis simboloebis, maTematikuri niSnebis, pirovnebis dadgenisas misi nakvTebis:

TiTebis, saxis, Tvalebis analizisa da sxva.
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CORRECTING THE MISTAKES OF RECOGNITION IN THE LEARNING
PROCESS OF NEURAL NETWORK

Verulava Otar, Chkhaidze Mariam, Tabatadze Maka
Georgian Technical University

Summary

In this work there is considered the learning process of the formal neuron for the binary
and equal-dimensional realizations. For example, the learning process of the recognition problems
is carried out using the procedures of recognition, which maximally approach changes of
coefficients with neuron sign or learning, (making etalon descriptions), closely with algorithm of
the recognition. The algorithm of learning consists with two stages: at first, making etalon
description of own pattern; secondly, correcting this description in correspondence to other
patterns descriptions. Correcting of surpluses by the times of recognition procedures is performed
by the change of the weighting coefficients, namely using the algorithm of the reward. As a result,
it is possible to create recognition software module that recognizes any pattern presented as equal-
dimensional and binary vectors or matrices without a mistake. Such realizations are obtained in
the process of the symbols of Georgian alphabet, mathematical characters, and the person’s
features recognition: the fingers, face, eyes, and other.

ИСПРАВЛЕНИЕ ОШИБОК РАСПОЗНАВАНИЯ В ПРОЦЕССЕ
ОБУЧЕНИЯ НЕЙРОННОЙ СЕТИ

Верулава О.Г. Чхаидзе М.Н. Табатадзе М.
Грузинский Технический Университет

Резюме

Рассматривается процесс обучения формального нейрона  бинарной, равномерной
реализации. Например, процесс обучения задачам распознавания реализуется с использванием
процедур распознавания, что максимально приближает изменения коэфициентов (по признаку
нейронов) обучения (построение эталонных описей) непосредственно с алгоритмом
распознавания. Алгоритм обучения состоит из двух этапов: первый - построение эталонных
описаний своего лица, второй - корректировка полученного описания по отношению к
описаниям другого вида с применением реализаций учебных сборников лиц. Исходя из
времени процедур распознавания происходит поправка методов путем изменения весового
коэффициента, в частности, с применением процедур алгоритма награждения. В итоге,
становится возможным создание програмного молуля распознавательной программы,
безошибочно распознающей любые образа, которые будут представлены матрицами с
равномерными бинарными векторами. Подобные реализации получаются путем анализа
символов грузинского алфавита, математических знаков и такиз признаков при распознавании
личности, как: пальцы, лицо, глаза и др.


