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reziume 
 

ganxilulia rTuli topologiis mqone qselSi nakadebis operatiuli marTvis 

problema, romelic ZiriTadad konkretul situaciaSi gadawyvetilebis povnas warmoadgens. 
aRniSnuli problemis gadasawyvetad SemoTavazebulia xelovnuri inteleqtis, rogorc 
maRali donis marTvis Tanamedrove meTodebis realizaciis SesaZleblobebi. obieqtis 
specifikidan gamomdinare metad mniSvnelovania xelovnuri neironuli qselebisa da freimebis 
sistemebis genetikur algoriTmebTan erToblivi gamoyenebis aucilebloba. 

sakvanZo sityvebi: fitness-funqcia, neironuli modeli, qselis marTva. 

 
1. Sesavali 

 
rTuli topologiis mqone qselSi nakadebis operatiuli marTvis procesSi sul ufro 

mkafiod ikveTeba xelovnuri inteleqtis, rogorc maRali donis marTvis Tanamedrove 
meTodebis gamoyenebis aucilebloba. amasTan, obieqtis specifikidan gamomdinare, garda 
genetikuri algoriTmebisa, gansakuTrebul mniSvnelobas iZens xelovnuri inteleqtis sxva 
meTodebis, kerZod xelovnuri neironuli qselebisa da freimebis sistemebis genetikur 
algoriTmebTan erToblivi gamoyenebis aucilebloba [1].   

 
2. ZiriTadi nawili 

 
mocemul statiaSi warmodgenilia qselis marTvis zogadi algoriTmi, sadac ZiriTad 

funqciur blokebs Seadgens monitoringisa da operatiuli marTvis inteleqtualuri 
algoriTmebi (nax.1), romlebic monacemTa bazebTan (statistikur monacemebTan) erTad codnis 
bazebisa (Knowledge Bases), codnis warmodgenis freimuli modelisa da daskvnebis manqanis 
(Inference Engine) arsebobas efuZvneba. codnis baza warmodgenilia wesebis erTobliobis, 
`situacia-gadawyvetileba” struqturis mqone e.w. freimuli `qromosomebis” simravlis saxiT, 
sadac TiToeuli freimis identifikators warmoadgens fitness-indeqsi,  rac realurad 
mocemuli konkretuli wesisaTvis genetikuri algoriTmebis `qromosomis” fitness-funqciis 
mniSvnelobis eqvivalenturia. amasTan, codnis bazaSi freimebi sortirebulia fitness-indeqsis 
mixdviT.    

bloki 1. obieqtis marTvis procesis erT-erT umniSvnelovanes etaps Seadgens qselis 
uwyveti monitoringi, rac sakontrolo intervaliT mTeli sistemis avtomatur skanirebas da 
komponentTa mimdinare mniSvnelobebis monacemTa bazaSi Setanas uzrunvelyofs. TiToeuli 

saangariSo Tt ,1=  periodisaTvis qselidan miRebuli informaciuli masivi qmnis axal 

`qromosomas”, romlis `genebs” warmoadgens qselis mravalricxovan komponentTa mimdinare 
mniSvnelobebi.  

bloki 2. genetikuri algoriTmebis meSveobiT, xdeba Seqmnili axali `qromosomis” 
fitness-indeqsis gansazRvra. 

bloki 3. mimdinareobs axali `qromosomis” fitness-indeqsis codnis bazaSi arsebuli 
freimebis fitness-indeqsebTan Sedareba da Sesabamisad, winaswar dagrovili `codnis” mixedviT 
mocemuli situaciis `Secnoba”. 
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bloki 4. ganisazRvreba moxda Tu ara identuri indeqsis povna codnis bazaSi.  
bloki 5. Tu mimdinare situaciis Secnoba moxda, maSin mocemuli fitness-indeqsis mqone 

marTvis freimis Sesabamisi mza gadawyvetileba (anu sarqvelebis mdgomareobisa da satumbo 
sadgurebis muSaobis reJimebis mniSvnelobebi) gaicema qselze mmarTveli zemoqmedebisaTvis.  

bloki 6. Tu mimdinare situaciis Secnoba ar moxerxda, maSin axali `qromosomis” 
mixedviT marTvis algoriTmebis (genetikuri algoriTmebi, qselis xisebri struqturebis 

adapturi gadawyobis algoriTmebi da sxva) gamoyenebiT xorcieldeba ukve axali mmarTveli 
gadawyvetilebebis gamomuSaveba [2 , 3].  

bloki 7. mocemuli situacia da miRebuli Sedegebi axali fitness-indeqsis mqone freimis 
saxiT Seitaneba codnis bazaSi. garda amisa, codnis bazaSi, freimebis ganmeorebis sixSiris 

mTvlelis indikatoris Sesabamisad, dabal sicocxlisunariani freimebi, romlebic TiTqmis 
aRar meordebian, codnis bazidan amovardnas eqvemdebarebian anu xdeba codnis bazis ganaxleba. 

bloki 8. gamoTvlili mmarTveli gadawyvetilebebi gaicema obieqtze.  
bloki 9. dispetCerizaciis TvalsazrisiT, paralelurad, unda moxdes anomaliuri 

situaciis identifikacia, kerZod qselis im monakveTis gansazRvra, sadac moxda sistemis 
muSaobis normaluri reJimis darRveva an avariuli situaciis Seqmna. am mizniT codnis bazaSi 

xdeba axali `qromosomis” fitness-indeqsTan maqsimalurad miaxloebuli fitness-indeqsis mqone 
e.w. etalonuri freimis povna, romelTanac ganTanxmeba minimaluri iqneba.  

bloki 10. axali `qromosomis” ganswavlis mizniT gamoiyeneba xelovnuri neironuli 
qselebis meTodi, romlis drosac axali `qromosoma” warmodgenilia neironuli modelis 
saxiT. ganswavlis procesSi mimdinareobs Y veqtoris maqsimaluri adaptacia anu miaxloeba D 

sasurvel (etalonur) gamomaval veqtorTan, roca Secdoma ⇒δ 0, rac xdeba `faruli” 
elementebis woniTi koeficientebis gamoTvla-awyobiT genetikuri algoriTmebis gamoyenebiT, 

sadac W wonebis veqtorebi qromosomTa registrebs qmnis.  
ganvixiloT blok 10-Si moyvanili `qromosomis” neironuli modelis ganswavlis 

algoriTmi: 
biji 1. inicializacia: sawyis etapze mocemulia `qromosomis” sigrZe e.i. `genebis” 

raodenoba N, `genis” indeqsis sawyisi mniSvneloba i=0, qselis komponentebis mniSvnelobaTa 
simravle X={x(i)}, axali `qromosoma” woniTi koeficientebis simravlis saxiT W={w(i)}, D 

sasurveli (etalonuri) gamomavali veqtoris mniSvneloba, carieli simravle QQ={q(i)}, 
mutaciis koeficienti λ, `qromosomis” fitness-funqciis sawyisi mniSvneloba Y(0). 

biji 2. aiReba `qromosomis” i=i+1 `genis” mniSvneloba. 
biji 3. gamoiTvleba `qromosomis” fitness-funqciis mniSvneloba Y=F(XW). 
biji 4. mowmdeba piroba: Y=D. pirobis Sesrulebis SemTxvevaSi gadavdivarT biji 5-ze. 

sxva SemTxvevaSi biji 6-ze. 

biji 5. neironuli modelis ganswavla dasrulebulia. gaicema `genebis” anu qselis 
komponentTa simravle {q(i)}, sadac Seiqmna anomaliuri situaciebi. miRebuli informacia 
miewodeba dispetCers da imavdroulad fiqsirdeba monacemTa bazaSi anomaliaTa 
Jurnalizaciis mizniT.  

biji 6. gamoiTvleba Secdoma DY −=δ .  

biji 7. mowmdeba piroba: )1()( −= ii δδ . pirobis Sesrulebis SemTxvevaSi gadavdivarT 

biji 8-ze. sxva SemTxvevaSi biji 10-ze. 
biji 8. mowmdeba piroba: Y>D.  
biji 9. pirobis Sesrulebis SemTxvevaSi:  w(i)= w(i)-λ,  xolo sxva SemTxvevaSi: w(i)= 

w(i)+λ; anu i-ur `genSi” sruldeba mutaciis operatori. gadavdivarT biji 3-ze. 
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nax.1. 

 
biji 10. mowmdeba piroba: i=N. pirobis Sesrulebis SemTxvevaSi gadavdivarT biji 5-ze. 

sxva SemTxvevaSi biji 11-ze. 

biji 11.   simravlis elementi:  q(i)= )(iδ . gadavdivarT biji 2-ze. 

 
3. daskvna 

 
warmodgenili inteleqtualuri algoriTmebi principulad cvlis personalis analizur 

da prognostul SesaZleblobebs, mkveTrad amaRlebs gadawyvetilebis miRebis operatiulobis 
xarisxs, gansakuTrebiT avariuli situaciebis warmoSobis dros. garda amisa, sakmaod 

mosaxerxebelia arasruli informaciis SemTxvevaSi marTvis TvalsazrisiT. 
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Summary 
 

The article considers the problem of effective control of flows in a circuit with complicated 
topology. The problem mainly means solution search in concrete situations. In order to solve the 
mentioned problem the possibilities of an artificial intellect as a realization of present-day high level 
control methods are proposed. Proceeding from the specificity of the object the united application of 
artificial neuron circuits and frame systems with genetic algorithms is very important. The article presents 
a general algorithm of circuit control where intellectual algorithms of monitoring and operative control 
constitute the main functional blocks which alongside with data bases are based on the existence of 
knowledge bases, knowledge presentation frame models and solution making machine. 
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Резюме 

 
Pассматривается проблема оперативного управления потоками в сети сложной топологии, 

которая в основном представляет собой принятие решений в конкретной ситуации. Для решения 
поставленной проблемы предлагается исскуственный интеллект как метод высокого уровня. 
Исходя из специфики объекта является  целесообразным совместное применение алгоритмов 
исскуственных нейронных сетей, систем фреймов и генетических алгоритмов. С этой целью в 
статье предлагается обобщенный алгоритм управления сетью, в котором основными 
функциональными блоками являются интеллектуальные алгоритмы мониторинга и оперативного 
управления на основе баз данных, а также баз знаний,  фреймовой модели знания и машины 
логического вывода. 

 


