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reziume 

kompiuteruli da informaciuli teqnologiebis ganviTarebis 
Tanamedrove etapze Seiqmna videoTamaSebis industria. Aadamianebi 
eTamaSebian kompiuterebs (agentebs) virtualur garemoSi. rac 
ufro inteleqtualuria moTamaSe kompiuteri miT ufro 
sainteresoa TamaSi. gansakuTrebiT aqtualuria koleqtiuri 
TamaSebi, rodesac kompiuterebi erTiandebian da koleqtiurad 
eTamaSebian adamianebs. koleqtiuri gadawyvetilebis miRebis 
amocanebi erTerTi mniSvnelovania Tanamedrove xelovnuri 
inteleqtis sferoSi. 

uamravi Janris videoTamaSi arsebobs. mravalferovania 
xelovnuri inteleqtis amocanebic videoTamaSebSi. am amocanebSi, 
yvelaze xSirad mocemulia individualur agentTa Teoria. 
individualuri agentebi moqmedeben damoukideblad, maTTvis 
arsebobs mxolod konkretuli garemo, ar arseboben sxvadasxva 
msgavsi agentebi, ar ekontaqtebian maT, ar uziareben, an iReben 
codnas, an raime informacias erTmaneTisgan.  

arsebobs konkretuli SemTxvevebi, rodesac Sesabamisi amocana 
SeiZleba ufro swrafad da optimalurad amoixsnas 
mravalagentiani sistemiT, anu individualur agentTa 
gaerTianebiT. 

agentTa gaerTianebis SemTxvevaSi, maTi gadawyvetilebebi ukve 
aRar aris individualuri, aramed koleqtiuri. koleqtiuria 
gadawyvetileba, rodesac jgufSi ramodenime agentis codnaze 
dafuZvnebiT miiReba. koleqtiur xelovnur inteleqtSi agentebi 
erTmaneTs codnas uziareben, ekontaqtebian erTmaneTs,isini  
yovelTvis ar arian damoukidebelni. naSromis mizania SevqmnaT 
optimaluri koleqtiuri gadawyvetilebebis sistema. am sistemis 
mizani iqneba vaCvenoT, rom zogierTi amocanis amoxsna 
mravalagentiani midgomiT ufro optimalurad da swrafad 
ixsneba, vidre individualur agentTa sistemaSi. Cvens naSromSi 
gamoyenebuli kvleva sxva TamaSebSic SeiZleba gamoiyenon, an 
msgavs xelovnuri inteleqtis amocanebSi, sadac multiagenturi 
sistemiT midgoma gacilebiT karg Sedegs iZleva. 

koleqtiuri gadawyvetilebebis ganxilvisas SevexebiT  
xelovnuri inteleqtis erTerTi mniSvnelovan Temas, 
argumentaciis meqanizms[4,6]. agentTa koleqtivebSi argumentaciis 
meqanizms didi adgili ukavia. agentebi sakuTari codnidan 
gamomdinare amboben argumentebs konkretul gadawyvetilebaze. 
xolo argumentaciis makontrolebeli meqanizmi uzrunvelyofs 
koleqtiur gadawyvetilebas.  

argumentaciis meqanizmis amosavali wertili aris codna. 
xelovnuri inteleqtis agentebi TamaSebSi agroveben garkveul 
codnas, faqtebze da pirobebze dayrdnobiT. am codnas inaxaven 
codnis bazaSi[14]. individualuri agentis SemTxvevaSi, codna 
individualurad grovdeba - agenti mxolod Tavisi qceviTa da 
gamoTvlebiT axdens codnis mopovebas, ar arTmevs, an gadascems 
sxva agents informacias. jgufuri xelovnuri agentebis 
sistemaSi ki agentebi agroveben saerTo codnas. isini garkveuli 
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saSualebiT urTierToben erTmaneTTan. koleqtiuri codnis 
modelisa da informaciis gacvlisTvis saWiroa moqnili codnis 
gadacemis meqanizmis.  

videoTamaSebSi dResdReobiT arsebobs bevrnairi codnis 
gadacemis sistema. Cven ganvixilavT erTerT versias - codnis 
gadacema codnis markirebis saSualebiT. 

Cvens naSromSi codnis markirebis sistema aris erTerTi 
safuZveli argumentaciis sistemis Camoyalibebisa. es ukanaskneli 
ki uzrunvelyofs agentTa jgufur gadawyvetilebebs. codnis 
markirebis sistemis safuZvelze agentebi erTmaneTs utoveben 
saWiro codnas garemos garkveul poziciaze. xolo sxva agentebi 
ki am codnas pirdapiri gziT iReben codnis bazaSi. maT ar uwevT 
specialuri algoriTmebis gamoyeneba raTa faqtebisa da 
pirobebis dafuZvnebiT gamoiTvalon garkveuli gadawyvetileba, 
an codna daagrovon amis Semdeg. Cven ganvixilavT am meTodis 
dadebiT da uaryofiT mxareebs. 

naSromSi mocemuli gvaqvs magaliTi, WianWvelebis amocana. 
amocana ganxilulia, rogorc konkretuli videoTamaSi, sadac 
mniSvnelovania optimaluri Sedegi. pirobiTad, mocemulia 
organzomilebiani sibrtye, sibrtyeze Cndebian garkveuli tipis 
obieqtebi, maT Soris foTlebi. foTlebi Seicaven martiv anbanur  
aso-simboloebs.sibrtyeze gamodian WianWvela-agentebi, romelTa 
mizania foTlebis Segroveba da sacavSi gadatana. TviToeul 
WianWvelas SeuZlia erTi aso-s amocnoba,foTolze Sesabamisi 
simbolos povnis SemTxvevaSi igi moaWris am simbolos da 
gadaitans sacavSi. TamaSis mizania, rac SeiZleba meti foToli 
gadaitanon WianWvelebma garkveul droSi.  

amocana ganxiluli gvaqvs rogorc individualur agentTa 
sistemaSi, aseve - mravalagentianSi. individualuri agentTa 
Teoriis mixedviT WianWvelebis amocana miiRebs klasikur, 
erTagentiani sistemis xelovnuri inteleqtis saxes. am 
SemTxvevaSi, yovel WianWvelas mouwevs, yoveli napovni obieqtis 
Semowmeba, aris Tu ara foToli, Semdeg simbolos cnoba, 
foTlis daWra da sacavSi gadatana. xolo mravalagentian 
sistemaSi, Cven davyofT WianWvelebs rolebad da amocanis 
amoxsnas SevecedbiT WianWvelaTa jgufebiT[3].   
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Abstract 

Computer and information technology for the development of the modern 

stage set up videogame industry. A People play with computers (agents) in a 

virtual environment. Playing is very interesting when agents acts more 

intelectualy.But more interesting, when computer Ai - agents join together and 

they collectively play with people. Collective decision-making is one of the 

important tasks of modern artificial intelligence field and also in videogames 

There are lots of video game genres. Videogames includes many interesting and 

mesmerizing AI-problems. These problems, most often are based on Individual ai-

agents theory. Individual agents operate independently, they are only for the 

specific environment, there are a variety of such agents, they do not communicate, 

do not share, or receive knowledge from, or any information about each other. 

There are specific cases when the problem can be solved more quickly and 

optimally with multiagent ai-system, i.e. the union of the individual agents. 

When agents are in union, many of their decisions aren't individual, but also 

collective. Collective decision is, when a main knowledge based on each individual 

knowledge of each agents of some group. Agents in group are not always 

individual, because they communicate each other, they exchange information and 

knowledge each other. The goal of this article is to create optimal decision-making 

solution for collective system of agents. The purpose of this system will show that 

some of the approaches to the solution of multiagent-Ai-system is more optimal 

and dissolves rather than individual agents in the individual ai-system. The paper 

used in our study can be used by other games, or similar artificial intelligence 

problems, where multiagenturi system approach is more effective. 

So, Artificial Intelligence is one of the important issues discussed concerning 

collective decisions, reasoning mechanism.Argumentation mechanism takes huge 

place in modern Ai. Agents say some arguments based their own knowledge.There 

is a special argument-controlling-mechanism which controls collective decisions. 

The starting point of argumentation mechanism is knowledge. Artificial 

intelligence agents gather some knowledge of the Games, based on the facts and 

circumstances. This knowledge is stored in the knowledge base. Individual agent's 

case, knowledge is collected individually - agent learns only with its individual 

acting. It doesn't communicate with other agents, it doesn't exchange any 

information or knowledge with other agents. But agents union collects common 

knowledge. They communicate each other with special communication 

mechanism. Unlike individual agents, they transfer each other's knowledge and 

some information. The collective knowledge of the agents group model and they 

exchange of information needed for a flexible mechanism for the transfer of 

knowledge. 

Nowadays, in videogames there are many ways to transfer knowledge. We 

consider one version - Problem of Marking of Knowledge. 

In this article we develop argumentation mechanism based on  Problem of 

Marking of Knowledge, and this one also provides some collective decisions for our 
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article. In Problem of Marking of Knowledge, agents leave some form of 

knowledge to each other on certain positions of game world. And the other agents 

get this type of knowledge directly in their database of knowledge. They do not 

have to use special algorithms to calculate some of the facts and conditions to gain 

this kind of knowledge, because this knowledge is already final, final to 

"remmember". We also discuss the advantages and disadvantages of this method. 

In this paper we have the example of the ant task. The task is considered as a 

specific video game, which is essential for optimal results.There is a the two-

dimensional plane. On the plane appear certain types of objects, including the 

leaves. The leaves contain a simple alphabetical letters. On the plane there are also 

the ant-agents, whose goal is to collect the leaves and take to repository. Each ant 

is able to recognize one of the letters on the leaf, if it found it, it cut the letter-

character and takes in repository. The game goal is to take leaves as much as 

poossible in special given time. 

The task we have as individual agents in the system, as well as - in multiagent. 

Individual agents will take on the classic individual theory of ant activit - they 

should check every object to find leaves. After findining the leaf object, they must 

check symbol contain test. After this they cut the symbol and they take it in 

repository. And with multiagent system we will try to solve problem with group of 

ants. 
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Sesavali 

adamianebi  imiT gamoirCevian sxva cocxali arsebebisagan, rom 

maT SeuZliaT azrovneba. Uukve mravali saukunea adamiani 

cdilobs amoxsnas azrovnebis fenomeni, gaigos Tu rogor 

axerxebs gare samyaros Secnobas grZnobaTa organoebis 

saSualebiT, ukve erTxel Sexvedrili situaciebis damaxsovrebas, 

swavlas maT safuZvelze, Tavisi codnis ganzogadebas, logikuri 

msjelobis safuZvelze swori gadawyvetilebebis miRebas da  

Tavisi moTxovnilebebis dasakmayofileblad gare samyaros 

marTvasa da Secvlas.  swored aseT qmedebaTa erToblioba qmnis 

adamianis iseT qcevas, romelsac Cven vuwodebT inteleqtualur 

qcevas. 

xelovnuri inteleqti aris mecnierebis dargi, romelic 

cdilobs ara marto Seicnos inteleqtis buneba, aramed Seqmnas 

kidec (zogjer swored esaa ufro mTavari) inteleqtualuri 

qcevis mqone xelovnuri sistemebi, anu rogorc maT uwodeben 

xelovnuri inteleqtualuri sistemebi. 

dResdReobiT adamianTa cxovrebaSi erTerTi ganuyofeli 

nawilia videoTamaSebi. arsebobs uamravi Janrisa da saxis 

videoTamaSi, maTi muSaobis yvelaze gavrcelebuli varianti 

swored, xelovnur inteleqtze aris dafuZvnebuli - arsebobs 

mTavari moTamaSe adamiani, xolo adamiani eTamaSeba xelovnurad 

Seqmnil "adamianis tvinis simulacias" -  xelovnur inteleqtis 

agentebs.   

videoTamaSebSi xelovnuri inteleqtis mravalferovani 

amocanebi arsebobs. ZiriTadi principi saerToa - xelovnurma 

agentma rac SeiZleba meti winaaRmdegoba gauwios adamian 

moTamaSes, raTa mizani naklebad iqnes miRweuli. radgan TamaSebi 

gaTvlilia momxmarebelze, aseve gaTvaliswinebulia xelovnuri 

inteleqtisa da agentebis doneebi. rac ufrom metad "Wkviania" 

agenti mit ufro rTulia misTvis TamaSis mogeba.  
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multiagenturi teqnologia farTod gamoiyeneba 

videoTamaSebSi. igi aerTianebs TamaSebis Teoriis, rTuli 

sistemebis, gamoTvliTi sociologiisa da  xelovnuri 

inteleqtis sakiTxebs. videoTamaSebSi xelovnuri inteleqtis 

amocanebi, ZiriTadad, damyarebulia individualur agentze - 

erTi individi romelsac ar hyavs arc damxmare da arc 

alternativa, cdilobs moTamaSes gauwios metoqeoba, gamoicnos 

misi svlebi, daimaxsovros garkveuli gadawyvetilebebi, gaakeTos 

daskvnebi. individualuri agentis SemTxvevaSi xelovnuri agentis 

moqmedeba unificirebulia da morgebulia rogorc erT 

individze. 

disertaciis mTavari amocanis ganxilvamde saWiroa 

ganvixiloT zogierTi mniSvnelovani Tematika, rac 

videoTamaSebSi koleqtiuri gadawyvetilebebisTvis gamoiyeneba, 

magaliTad, argumentaciis meqanimzi, mravalagentian sistemaSi da 

codnis gadacemis meqanika.  

disertaciis kvlevis sagania videoTamaSebis xelovnuri 

inteleqti. videoTamaSebSi agentTa erTmaneTTan codnis gacvla, 

riTac saboloo jamSi iqmneba TamaSebis xelovnuri inteleqtis 

koleqtiuri gadawyvetilebebi.  

imisaTvis, rom koleqtiuri gadawyvetilebebis meqanizmi 

avagoT, saWiroa ganvixiloT erTagentiani da mravalagentiani 

sistemebi, maTi moqmedebis principebi. mniSvnelovania codnis 

gadacemis meqanizmi, naSromSi aseve gvaqvs mecnierulad 

ganxiluli argumentaciis meqanizmi. 

kvlevis mizania SevqmnaT mravalagentian videoTamaSebSi 

koleqtiuri gadawyvetilebebsi miRebis meqanizmi. uamravi TamaSi 

arsebobs, sadac xelovnuri inteleqtis mravalferovani 

amocanebia mocemuli. samwuxarod, bevri amocanis wyaro 

daxurulia da mxolod konkretuli mflobelebisaTvis an 

komerciuli klientebisaTvisaa wvdomadi. Cven amocanas 

CamovayalibebT, rogorc Ria kodis mqone resurss, romelsac 

gamoiyenebe sxvadasxva videoTamaSebis Semqmnelebi. 



18 
 

sadisertacio naSromSi mecnierul siaxles warmoadgens: 

 mravalagentian sistemaSi codnis gadacemis tipi - markireba, 

rodesac Cven SegviZlia mravalagentian sistemaSi raRac 

niSniT, garkveul adgilas davtovoT codna sxva 

inteleqtualuri agentisTvis. misTvis es codna iqneba 

pirdapiri gziT aRebuli, rac sistemis musaobsi siswrafes 

gansazRvravs 

 mravalagentian videoTamaSebSi, codnis markirebis amocaniT 

da argumentaciis konkretuli meqanizmiT koleqtiuri 

gadawyvetilebebis meqanizmis Seqmna. am meqanizmis mixedviT 

xdeba agentT jgufebis dinamiuri formireba da 

koleqtiurad moqmedeba. 

Cvens naSromSi Catarebuli kvleva, SeiZleba gaxdes 

unificirebuli freimvorqi, romlis gamoyenebac SeiZleba 

TamaSebis sferos gascdes. SeiZleba Cveni sistema moergos zogad 

sferoebs, sadac argumentaciis meqanizmi, codnis gadacema da 

mravalagentiani meqanizmebis koleqtiuri gadawyvetilebebi 

aqtualuria. 

disertacia Sedgeba 126 (asocdaeqvsi) gverdisagan. da moicavs, 

xelovnuri inteleqtis zogad mimoxilvas videoTamaSebSi, codnis 

warmodgenas da damuSavebas videoTamaSebSi, aRwerilia 

konkretuli amocana-videoTamaSi - "WianWvelebis amocana", sadac 

Cveni sakvlevi Temis eqsperimentia aRwerili. aRwerilia 

simboloTa gamocnobis meqanizmebi, aseve argumentaciis meqanizmi 

videoTamaSebSi da argumentaciis safuZvelze koleqtiuri 

gadawyvetilebebis meqanizmi videoTamaSebSi. 
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Tavi 1. xelovnuri inteleqti videoTamaSebSi 

videoTamaSebSi multiagentur teqnologiis ZiriTadi xibli 

mdgomareobs agentTa gaerTianebebSi saerTo codnisa da miznis 

qveS, warmovidginoT situacia, rodesac moTamaSes ewinaaRmdegeba 

ara erTi agenti, rogorc erTi xelovnuri individi, aramed 

msgavsi, an sxvadasxva tipis agentTa gaerTianeba. agentTa 

gaerTianeba SeiZleba iyos moqnili meqanizmi xelovnuri 

inteleqtis amocanisTvis. am SemTxvevaSi, arsebobs jgudis 

saerTo codna. 

samuSaos mizania vaCvenoT videoTamaSebSi agentTa jgufebad 

gaerTianebis garkveuli meTodebi, romelic sabolood iqneba 

rogorc saerTo, zogadi modeli. am modelis mizania, gaxdes 

inteleqtualuri birTvi, romelic moergeba nebismier TamaSs da 

Tavisi muSaobis principidan gamominare, efeqturi iqneba 

konkretuli amocanisTvis. 

agentTa koleqtivad gaerTianebis bevri meTodi arsebobs. Cven 

ganvixilavT argumentaciis meqanizms, rodesac agentTa jgufis 

dinamiurad formireba xdeba. formireba aris damyarebuli 

TviToeuli agentis individualur codnasa da moqmedebaze. conda 

moipoveba agentebis damoukidebeli muSaobisas. maTi argumentebi 

aris damyarebuli e.w "pirad gamocdilebaze".  

kvlevis aseve erTerTi ZiriTadi mizania SevimuSaoT codnis 

gadacemis kargi meqanizmi. codnis gadacema xelovnur inteleqtSi 

xdeba uamravi gziT. yvela maTgans aqvs dadebiTi da uaryofiTi 

mxareebi. ZiriTadi uaryofiTi Tviseba aris kompiuteruli 

resursi - amocanidan gamomdinare, SeiZleba, didi raodenobis 

monacemis damuSaveba mouwios agents. informaciis didi 

odenobiT damuSaveba pirdapir kavSirSia resursTan. Cven am mxriv 

ganvixilavT codnis markirebis amocanas, rodesac codna agents 

miewodeba pirdapiri gziT raRac niSnulze. am SemTxvevaSi, agents 

ar uwevs specialuri gamoTvlebis keTeba daskvnis misaRebad, 

codna pirdapiri gziT gadadis codnis bazaSi. multiagenturi 

sistema advilad amuSavebs codnis gadacemas, radgan am 
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SemTxvevaSi SeiZleba agentTa rolebis gadanawileba koleqtivSi. 

agentTa rolebi uzrunvelyofs damoukidebel procesebSi 

mimdinareobdes gamoTvlebi. 

kvlevis ZiriTadi Tema Seexeba TamaSebs, Sesabamisad, sakvlevi 

obieqtic aris TamaSi. TamaSebis Janrobrivi sxvaoba maT 

specifikaciasac ganasxvavebs erTmaneTisgan. xelovnuri 

inteleqti nebismieri Janris TamaSisTvis idealurad SegviZlia 

mivasadagod, radgan, ase vTqvaT, TamaSebia Seqmnili xelovnuri 

inteleqtisTvis da piriqiT. 

yvelaze kargi Janri video TamaSebSi xelovnuri inteleqtis 

eqsperimetebisTvis aris e.w. "realuri drois strategia". am tipis 

videoTamaSi gveqneba warmodgenili kvelvaSic. 

"realuri drois strategia" Janris TamaSi dafuZvnebulia 

moTamaSis mier resursebis mopovebaze, aseve mis mier marTvad 

agentTa jgufis Seqmnaze. aseTi jgufebi TamaSSi aseve iqmneba 

xelovnuri inteleqtis meSveobiT, moTamaSis mizania, realur 

droSi ajobos xelovnur inteleqts. 

aseTi tipis TamaSebSi SeiZleba moTamaSe da xelovnuri 

inteleqti erTmaneTs ar ebrZodnen. ubralod, moTamaSe marTavdes 

xelovnuri inteleqtis sawyis gadawyvetilebebs, xolo intelqti 

avtonomiurad aviTarebdes mas. aseve, SeiZleba xelovnuri 

inteleqti da adamiani moTamaSe saerTo miznis qveS gaerTiandnen. 

Cveni amocana zemoTCamoTvlilTagan oqros Sualeds icavs. igi 

gvTavazobs rTuli amocanis optimalur gadawyvetas moTamaSisa 

da xelovnuri inteleqtis TanamSromlobiT. xelovnuri 

inteleqti Tu sistemaa, ratom ar SeiZleba moTamaSe am sistemis 

nawili iyos da amave dros sistemis aramonawile.  

kvlevaSi mocemulia erTerTi saintereso videoTamaSis versia, 

WianWvelebis kolonizacia, maTi cxovrebis principi, sazrdos 

mopoveba da sacavSi gadatana, moTamaSe iqneba erTerTi WianWvela, 

romelic am xelovnuri inteleqtis sistemaSi miiRebs 

monawileobas. 
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dResdReobiT didi kompaniebi qmnian aseve did da saintereso 

TamaSebs. am TamaSebis inteleqtualuri birTvi aris daxuruli 

da saavtoro uflebebi daculia. kvlevis aqtualuroba imaSi 

mdgomareobs, rom Cveni xelovnuri inteleqtis sistema iyos Ria 

da yvelas miuwvdebodes xeli. am sistemis inteleqtualuri 

birTvis calke gamoyofa, rogorc unificirebuli freimvorqi, 

saSualebas mogvcems msgavsi midgomiT amovxsnaT rTuli 

amocanebi, aramarto TamaSebSi, aramed sxvadasxa samecniero 

sakiTxebSi. aseve, am naSromSi ganxiluli meTodebi SeiZleba 

gamoyenebuli iqnas sxvadasxva videoTamaSebze momuSave 

developerebis mier konkretul preqtebSi. 

adreul 2000 ianebSi, videoTamaSebis industria aRorZinda da 

TiTqmis holivudis kinoproduqcias daewia. Semdeg wlebSi 

videoTamaSebi gaxda marketingis erTerTi ZiriTadi sfero, sadac 

SeiZleboda didi da saintereso servisis, garTobis SeTavazeba. 

videoTamaSebis ganviTarebasTan erTad, adamini cdilobs 

maqsimalurad miuaxlovos virtualuri samyaro realurs. Tumca 

dResdReobiT, videoTamaSebs mainc bevri uklia 

srulyofilebamde. videoTamaSebis ZiriTadi Semadgeneli 

komponenti aris xelovnuri inteleqti, misi ZiriTadi mizania, 

TamaSis principidan gamomdinare adamianiviT "ifiqros". 

bolo wlebSi TamaSebi didi siswrafiT ganviTarda. miaRwia 

vizualurad maRal dones, aseve bevrma TamaSma moipova udidesi 

aRiareba gansakuTrebeulad SesrulebisaTvis. TamaSebis aseT 

ganviTarebasTan erTad ver ganviTarda maTi xelovnuri 

inteleqti, raTgan aq mocemuli sistemebi damyarebulia 

araadaptirebul teqnikaze [1]. ZiriTadi sisuste araadaptirebuli 

inteleqtisa aris is, rom rodesac masSi sisustes aRmoaCens 

moTamaSe, maSin mas veRaraferi SeaCerebs TamaSis mosagebad. amis 

aRmofxvra SeiZleba mxolod adaptirebuli xelovnuri 

inteleqtiT, rodesac agenti swavlobs garemoSi arsebul 

situacias da akeTebs arsebul garemoSi adaptirebas dinamiurad. 

dResdReobiT adaptirebuli xelovnuri inteleqti ar aris 
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srulad ganxorcielebuli videoTamaSebSi, radgan is moiTxovs 

specialur eqsperimentebs, dros, moqnil samarTav meqanizms. 

Abt (1970) gansazRvravs TamaSs, or damoukidebel 

gadawyvetilebis mimRebs Soris. isini moqmedeben raRac 

SezRudul garemoSi. am ganmartebiT gadawyvetilebis mimRebi 

aris moTamaSe da garemo - videoTamaSis sivrce, sadac 

konkretuli TamaSis wesebi moqmedebs. moqnili xelovnuri 

inteleqtis sistemis meSveobiT, aseTi TamaSi mxolod adamians 

rodi SeuZlia, masTan erTad monawileobs iReben xelovnuri 

inteleqtis mqone agentebi. 

 

1.1 xelovnuri inteleqtis ZiriTadi mizani 

videoTamaSebSi 

xelovnuri inteleqti videoTamaSebSi, ZiriTadad, aris 

gadawyvetilebaTa mimRebi sistema. am sistemiT moqmedeben 

aramoTamaSe subieqtebi da obieqtebi adreuli TamaSebi mag. Pac 

Man(სურ 1), Pong(სურ 2). warmoadgendnen martivi xelovnuri 

inteleqtis nimuSebs. am TamaSebSiarsebuli garemo ar saWiroebda 

gansakuTrebul algoriTmebis mofiqrebas. Tumca Tanamedrove 

TamaSebma warmoSva iseTi sirTuleebi, rogoricaa realuri 

samyaros modelis damokidebuleba moTamaSesa da garemoze 

Assasin's Creed(sur 3), Farcry 3(sur 4). Tanamedrove TamaSebSi garemo 

iyo maqsimalurad srulyofili da miaxloebuli realurTan. 
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sur. 1 pac man 

 

sur. 2 Pong 
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 sur. 3 Assasin's Creed 

 

sur. 4 FarCry 3 

xelovnuri inteleqtis ZiriTadmi mizania Seqmnas 

moTamaSisTvis saintereso Sejibris garemo. moTamaSisTvis 

erTaderTi mizani ki TamaSidan miRebuli siamovnebaa. Spronck [21] 

axasiaTebs TamaSebis xelovnuri inteleqtis 7 ZiriTad mizans, es 

miznebi gansazRvrabs inteleqtis sirTulesac. 

1) samarTliani TamaSi - xelovnuri inteleqti unda 

emorCilebodes TamaSis yvela wess, ar unda iqceodes am wesebis 

gverdis avliT, raTa moTamaSisTvis ucnobi garemo ar Seiqmnas. 
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2) amoucnobi qceva - xelovnuri inteleqtis nebismieri qceva 

unda iyos moTamaSisTvis moulodneli. raTqmaunda uintereso 

iqneboda TamaSi, rom vicodeT Cveni mowinaaRmdege ras 

moimoqmedebs. 

3) aracxadi qceva - sistemis nebismier Semdegi qceva ar unda 

iyos aSkara moTamaSisTvis, ar unda afrTxilebdes mas. 

4) garemos gamoyeneba - sistema nebismier garemos Tvisebas 

unda iyenebdes inteleqtualurad mis sasargeblod. saintereso 

da rTuli saTamaSo iqneboda Tu mteri nislian garemoSi 

daemaleboda moTamaSes. 

5) TviTSesworeba - xelovnuri inteleqts unda SeeZlos 

sakuTari qcevebis koreqtireba da codnis redaqtierba. nebismier 

dros unda SeeZlos Sablonis gadakeTeba da sxva stiliT TamaSi, 

am SemTxvevaSi moTamaSe rTulad auRebs alRos mis principebs. 

6) kreatiuloba - xelovnuri inteleqti unda gamosavals 

nebismieri situaciidan, maT Soris gauTvaliswinebelidanac. 

7) adamianis msgavsi qceva - xelovnuri agentis qceva 

maqsimalurad unda iyos miaxloebuli moTamasis qcevasTan. 

zemoTCamoTvlili principebidan, videoTamaSebSi iyeneben 

pirvel oTx princips, danarCeni ki ufro samecniero 

kvelevebisTvisaa. 

 

1.2 inteleqtualur agentTa Teoria 

inteleqtualuri agentis cneba. Aagentad SeiZleba CaiTvalos 

yvelaferi, rac moqmedebs (sityva agenti laTinuri sityvaa da 

niSnavs agere - imoqmede), magram igulisxmeba, rom kompiuteruli 

agentebi Cveulebrivi “programebisagan” gansxvavebiT floben 

kidev sxva Tvisebebs. ase magaliTad, maT SeuZliaT funqcionireba 

avtonomiurad,  aqvT garemos  aRqmis unari, arseboben xangrZlivi 

drois ganmavlobaSi, adapturebi arian cvlilebebis mimarT da 

rac yvelaze ufro mTavaria SeuZliaT Tavis Tavze aiRon sxvebis 

mier dasmuli miznebis miRweva.  racionaluria agenti, Tu mas 

SeuZlia miaRwios saukeTeso Sedegebs determinenirebul 
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garemoSi, an Tu garemo araa determinirebuli – saukeTeso 

mosalodnel Sedegebs. racionalurobis koncefcia SegviZlia 

gamoviyenoT nebismieri agentis mimarT, romelic moqmedebs 

nebismier garemoSi, romlis warmodgenac Cven SegviZlia. Tavis 

mxriv agenti SeiZleba iyos nebismieri sistema, romelic aRiqvams 

garemos gadamwodebis saSualebiT da zemoqmedebs am garemoze  

Semsrulebeli meqanizmebis saSualebiT.  Tu ganvixilavT adamians 

agentis rolSi, mas gaaCnia gadamwodebi - Tvalebi, yurebi da 

grZnobis sxva organoebi, romelTa saSualebiTac is  aRiqvams  

garemos  da  zemoqmedebs  am garemoze xelebiT, fexebiT da 

sxeulis sxva nawilebiT, romlebic warmoadgenen mis 

Semsrulebel meqanizmebs. robots, romelic asrulebs agentis 

rols, gadamwodebad SeiZleba hqondes videokamera, infrawiTeli 

manZilmzomi da sxva. mis Semsrulebel meqanizmebs ki 

warmoadgenen motorebi, meqanikuri xeli da sxva. programuli 

uzrunvelyofac SeiZleba warmoviginoT inteleqtualuri agentis 

rolSi. Aam SemTxvevaSi gadamwodis rols asrulebs klaviatura 

da informaciis Seyvanis sxva saSualebebi, xolo garemoze 

zemoqmedeba gamoixateba monacemebis gamoyvaniT ekranze, failze 

CaweriT da ase Semdeg. 

termins aRqma viyenebT imisaTvis, rom aRvniSnoT sensoruli   

informaciis miReba drois nebismier konkretul momentSi. 

aRqmaTa aqtebis mimdevroba ewodeba imi sasrul istorias, rac 

saerTod rodesme aRiqva agentma. zogadad agentis mier drois 

nebismier momentSi arCeuli qmedeba SeiZleba damokidebuli iyos 

aRqmaTa aqtebis mTelmimdevrobaze dasawyisidan am momentamde.  

Tu SesaZlebelia davadginoT romel qmedebas airCevs agenti 

nebismier SesaZlo aRqmaTa aqtebis mimdevrobaze, maSin 

SesaZlebelia agentis met-naklebad zusti gansazRvra. 

maTematikurad es niSnavs, rom romeliRac agentis qceva SeiZleba 

aRiweros agentis funqciis saSualebiT, romelic aRqmis aqtebis 

nebismier konkretul mimdevrobas asaxavs romelime qmedebaze. 
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agentis funqciis dasadgenad SesaZlebelia SevadginoT 

cxrili, romelic aRwerda am funqcias, magram es cxrili iqneba 

praqtikulad usasrulo, Tu ar davadgenT aRqmaTa aqtebis 

mimdevrobis maqsimalur zomas. TavisTavad aseTi cxrilis 

dadgena araa cudi, magram es iqneba agentis garegnuli aRwera. 

Sinagani aRwera mdgomareobs imis gansazRvraSi, Tu agentis ra 

funqcia xorcieldeba agentis programis saSualebiT. agentis 

funqciisagan gansxvavebiT, romelic warmoadgens agentis 

abstraqtul, maTematikur aRweras, agentis programa aris 

konkretuli realizacia, romelic moqmedebs agentis 

arqiteqturul CarCoebSi. 

ganvixiloT Zalian  martivi magaliTi:UdavuSvaT gare samyaro 

Sedgeba mxolod ori (A  da B) oTaxisagan, romlebSic dgas 

oTxkuTxa da samkuTxa piramidebi. am garemoSi SeiZleba 

imyofebodes agenti, romelsac SeuZlia aRiqvas romel oTaxSi 

imyofeba TviTon, dgas Tu ara am oTaxSi piramidebi da gaarCios 

erTmaneTisagan oTxkuTxa da samkuTxa piramidebi. Semsrulebeli 

meqanizmebis saSualebiT agents SeuZlia imoZraos garemoSi, 

aiRos da gadaitanos erTi adgilidan meoreze piramidebi. agentis 

mizani A  oTaxSi Seagrovos mxolod oTxkuTxa da B  oTaxSi 

mxolod samkuTxa piramidebi. EaseTi agentis erTrTi umartivesi 

funqcia SeiZleba mdgomareobdes SemdegSi:  

 

 

 

Tu aris A  oTaxSi samkuTxa piramida, gadaitanos is B  

oTaxSi, Tu ar aris A  oTaxSi samkuTxa piramida, gadavides B  

oTaxSi da Caataros igive procedura oTxkuTxa piramidebisaTvis. 

SegviZlia SevadginoT aseTi funqciis nawilobrivi cxrilic Tu 

sur. 5 garemo, romelSic moqmedebs agenti 
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aris A  oTaxSi samkuTxa piramida, gadaitanos is B  oTaxSi, Tu 

ar aris A  oTaxSi samkuTxa piramida, gadavides B  oTaxSi da 

Caataros igive procedura oTxkuTxa piramidebisaTvis.  

SegviZlia SevadginoT aseTi funqciis nawilobrivi cxrilic 

 

aRqmaTa aqtebis mimdevroba                                

qmedeba 

 

[A, ar aris samkuTxa piramida]                                                    gadadi 

B  oTaxSi 

[A, aris samkuTxa piramida]                         gadaitaneis 

B oTaxSi 

[B,  ar aris oTxkuTxa piramida]                                                  gadadi  

A oTaxSi 

[B, aris oTxkuTxa piramida]                                                   gadaitane  

A oTaxSi  

[A, ar aris samkuTxa piramida],[A,ar aris samkuTxa 

piramida]gadadi B  oTaxSi 

………………………………………………………………………………………

…………… 

[A, aris samkuTxa piramida],[A, ar aris samkuTxa piramida] , 

[A, ar aris samkuTxa piramida]   

gadadi B  oTaxSi 

…………………………………………………………………………………………………… 

rogorc am cxrilidan Cans, SesaZlebelia misi 

sxvadasxvanairad Sevseba, rac TavisTavad gamoiwvevs agentis 

sxadasxva qcevas. MmaSin cxadia dgeba kiTxva Tu rogor unda 

SevavsoT cxrili, rom agentis qceva iyos inteleqtualuri? aq 

Semodis inteleqtualuri qcevisadmi  aseTi midgomis yvelaze 

arsebiTi cneba – racionalurobis cneba.  racionaluri agenti  

aris iseTi agenti, romelic asrulebs swor qmedebebs, anu mis 

funqciaTa cxrilSi yoveli Canaweri aris swori.  cxadia rom 
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swori qmedebebis Sesruleba unda sjobdes araswori qmedebebis 

Sesrulebas, magram romelia swori da romeli araswori qmedeba? 

am problemidan Tavis dasaRwevad Semogvaqvs kidev erTi 

araformaruli cneba - agentis warmatebuli funqcionirebis 

cneba. imisaTvis ki, rom SevafasoT, warmatebulia Tu ara agentis 

funqcionireba, saWiroa raime formaluri kriteriumebi, Torem 

yvela es ganmatebebi iqneba carieli wylis nayva.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

maSasadame, SeiZleba vTqaT, rom garemos, gadamwodebis, 

Semsrulebeli meqanizmebisa da warmatebis kriteriumebis aRwera 

warmoadgens im amocanis srul specifikacias,romlis gadaWrac 

uxdeba agents. rodesac Cven gveqneba yvela es komponenti, 

SevZlebT ufro zustad ganvmartoT ra igulisxmeba 

racionalurobis qveS.   

agentis warmatebuli qcevis Sefasebis kriteriumebs 

warmodgenen misi muSaobis maxasiaTeblebi. mas Semdeg, rac agents 

movaTavsebT garemoSi, is gamoimuSavebs qmedebaTa mimdevrobax 

miRebul aRqmaTa Sesabamisad. qmedebaTa es mimdevroba aiZulebs 

garemos gaiaros raRac mdgomareobebi. Tu es mimdevroba 

Seesabameba sasurvels, maSin cxadia agenti muSaobs kargad.  

Seesabameba Tu ara miRebuli Sedegi sasurvels? amis Sesaxeb 

SeiZleboda gvekiTxa TviT agentisaTvis, magram zogierTi agenti 

saerTod ver SesZlebs am kiTxvaze pasuxis gacemas, xolo 

zogierTma maTganma SeiZleba an Tavi moityuos an Cven 

mogvatyuos rom swored am miznis miRweva surda. (gavixsenoT 

meliis da yurZnis araki). aqedan gamomdinare gansakuTrebiT 

mniSvnelovania Tu ra kriteriumebiT SevafasebT agentis mier 

Sesrulebul samuSaos. davuSvaT, Cveni magaliTis SemTxvevaSi  

kriteriumad miviReT gadatanili piramidebis raodenoba, 

romelsac agenti gadaitans erTi oTaxidan meoreSi rva saaTiani 

samuSao dRis ganmavlobaSi. maSin Cveni agenti SeiZleba ase 

moiqces: gadaitanos samkuTxa piramidebi A oTaxidan B oTaxSi da 

oTxkuTxa piramidebi B-dan A-Si, Semdeg kvlav gadmoitans B-dan A-

Si samkuTxapiramidebi da ase Semdeg. Cveni kriteriumis mixedvT 
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is iqneba warmatebuli agenti da unda miiRos Sesabamisi 

anazRaureba. am magaliTidan kargad Cans, rom aseT martiv 

SemTxvevaSic ki aucilebelia agentis qmedebis Sefasebis 

kriteriumebis sworad SerCeva, Tu gvinda rom miviRoT marTlac 

racionaluri qmedeba dasaxuli miznis misaRwevad. 

agentis qmedebis racionalurobasdrois nebismier momentSi 

gansazRvravs Semdegi oTx faqtori: 

muSaobis maxasiaTeblebi, romlebicgansazRvraven warmatebis 

kriteriumebs; 

agentis codna garemos Sesaxeb, romelic man miiRo adre; 

qmedebebi, romelTa Sesrulebac SeuZlia agents; 

agentis mier aRqmuli aqtebis mimdevroba drois mocemul  

momentamde. 

yvela am faqtoris gaTvaliswinebiT SegviZlia CamovayaliboT 

racionaluri agentis ganmarteba. aRqmis aqtebis yvela SesaZlo 

mimdevrobebisaTvis agentma unda amoirCios is qmedeba, romelic, 

rogorc mosalodnelia, moaxdens misi muSaobis maxasiaTeblebis 

maqsimizacias mocemuli aqtebis mimdevrobiT miRebuli faqtebisa 

da agentSi CamontaJebuli mTeli codnis gaTvaliswinebiT.   

 Zalian mniSvnelovania ganvasxvavoT erTmaneTisagan 

racionaluroba da yvelafris codna. yvelafris mcodne agentma 

faqtobrivad icis Tavisi qmedebis Sedegi (rac zogierT garemoSi 

SeuZlebelia) da SeuZlia imoqmedos Sesabamisad. ganvixiloT 

magaliTi. davuSvaT, agentma seirnobis dros gadawyvita 

gadavides quCis meore mxares. is xedavs rom quCaSi ar moZraobs 

arcerTi avtomobili da rogorc racionalurma agentma, daiwyo 

quCis gadakveTa. am momentamde cota adre ki 10 000 metris 

simaRleze TviTmfrinavs moswyda karebi, romelic daeca Cvens 

agents. iyo Tu ara agentis qmedeba racionaluri? albaT arcerTi 

adamiani quCaze gadasvlis dros ar ixedeba maRla da ar eZebs 

saSiSroebas zevidan. es magaliTi gviCvenebs Tu ra gansxvavebaa 

racionalur qmedebasa da yvelafris codnas Soris.   
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meore SemTxvevaSi, Tuki agenti ise gadadis quCaze, rom 

winaswar ar gaixedavs marjvniv da marcxniv, mis mier aqamde 

aRqmuli aqtebis mimdevroba ver ukarnaxebs mas, rom didi 

siswrafiT uaxlovdeba satvirTo manqana. racionalur agents 

unda SeeZlos iseT qmedebaTa Sesruleba, romelic saSualebas 

miscems mas SesaZleblobis farglebSi winaswar gansazRvros 

mosalodneli Sedegi. anu mas unda SeeZlos Seagrovosinformacia 

garemos Sesaxeb da agreTve gamoikvlios ucnobi situaciebi. 

 

1.3 inteleqtualur agentTa tipebi videoTamaSebSi 

racionaluri agentis ganmarteba gulisxmobs agreTve, rom 

agenti ara marto unda agrovebdes informacias garemos Sesaxeb, 

aramed swavlobdes kidec. swavlis qveS igulisxmeba rom agentis 

sawyisi konfiguracia SeiZleba Seicavdes raime winaswar codnas 

garemos Sesaxeb, magram TandaTanobiT, agentis gamocdilebasTan 

erTad es codna icvleba da ganicdis modifikacias. arsebobs 

gansakuTrebuli SemTxvevebi, rodesac garemo mTlianad cnobilia. 

aseT SemTxvevaSi agents aRar sWirdeba arc informaciis 

Segroveba da arc daswavla, magram aseTi agenti iqneba Zalian 

ususuri. sakmarisia sul patara cvlileba garemoSi, rom agentis 

qmedebebi ukve aRar iqneba racionaluri. 

rodesac Cven vixilavdiT agents, romelsac piramidebi 

gadahqonda erTi oTaxidan meoreSi, saWiro gaxda misi muSaobis 

maxasiaTeblebis, garemos, gadamwodebisa da Semsrulebeli 

meqanizmebis gansazRvra. gavaerTianoT am faqtorebis aRwera 

problemuri garemos cnebaSi. ganvixiloT axali magaliTi – 

taqsis avtomatizebuli mZRolis Seqmnis problema. manqanis 

tarebis problemis sruli gadaWra Zalian rTuli amocanaa, 

radganac usazRvroa im yvelanair situaciaTa raodenoba, 

romlebic SeiZleba warmoiSvas manqanis tarebis Ddros da amitom 

yvelafers winaswar ver gaiTvaliswineb. 

pirvel rigSi ganvsazRvroT muSaobis maxasiaTeblebi, 

romlebic gansazRvraven taqsis avtomatizebuli mZRolis 
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moqmedebas mTlianobaSi: sasurvelia warmatebiT miaRwios 

daniSnulebis adgils; moaxdinos sawvavis, avtomanqanis 

detalebis cveTis, mgzavrobis xangrZlivobis da/an mgzavrobis 

Rirebulebis minimizacia; imoZraos ise, rom ar daarRvios 

moZraobis wesebi da ar Seuqmnas problemebi sxva mZRolebs; 

Seuqmnas maqsimaluri usafrTxoeba da komforti mgzavrebs; 

miaRwios maqsimalur mogebas. cxadia, rom am miznebidan zogierTi 

araa mkafiod Camoyalibebuli da agreTve zogierTi maTgani 

modis winaaRmdegobaSi sxvebTan, amitom saWiroa raRac 

kompromisis gamonaxva.  

ganvixiloT, risgan Sedgeba garemo, romelSic moZraobs 

manqana. pirvel rigSi esaa gzebi dawyebuli avtobanebidan 

damTavrebuli soflis orRobeebiT. am gzebze mZRols SeiZleba 

Sexvdnen sxva satransporto saSualebebi, fexiT mosiaruleni, 

cxovelebi, muSebi, romlebic awarmoeben saremonto samuSaoebs, 

sapatrulo policia. taqsis mZRols saqme aqvs potenciur an 

realur mgzavrebTan. man unda gaiTvaliswinos agreTve 

meteorologiuri pirobebi. avtomatizebul mZRols dasWirdeba 

Semsrulebeli meqanizmebi, romelTa saSualebiTac is SesZlebs 

marTos manqana da iqonios urTierToba rogorc mgzavrebTan, 

aseve moZraobis sxva monawileebTan. am miznebis misaRwevad mas 

dasWirdeba gadamwodebi. maT Soris erTi an ramdenime 

videokamera, spidometri, odometri, aqselometri da yvela is 

sistemebi, romlebic Seatyobineben manqanis teqnikur 

gamarTulobas. garda amisa mas dasWirdeba agreTve garemos 

eleqtronuli ruka da navigaciis globaluri Tanamgzavruli 

sistema Tavisi adgilmdebareobis gansasazRvravad. ai aseTi 

SeiZleba iyos avtomatizebuli mZRolis problemuri garemo. 

saerTod cxadia, rom rac ufro rTulia amocana, romelic dgas 

agentis winaSe, miT ufro rTulia problemuri garemoc. 

SevecadoT, davaxasiaToT, rogori SeiZleba iyos problemuri 

garemo.  
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1. mTlianad dakvirvebadi an nawilobriv dakvirvebadi.MTuki 

gadamwodebi agents awvdian srul informacias garemos Sesaxeb 

drois nebismier momentSi, aseTi garemo iqneba mTlianad 

dakvirvebadi. sruli infomaciis qveS vgulisxmobT im 

informacias, romelic agents sWirdeba gadawyvetilebis 

misaRebad. aseTi garemo mosaxerxebelia imiT, rom agents ar 

sWirdeba Seinaxos Tavis mexsierebaSi garemos mdgomareoba. 

garemo SeiZleba iyos nawilobriv dakvirvebadi im SemTxvevaSi, 

rodesac warmoiSveba xmauri an rodesac gadamwodebi ver awvdian 

zust informacias agents. nawilobriv dakvirvebadi iqneba garemo 

maSinac, rodesac  agents ar gaaCnia informacia garemos 

romelime maxasiaTebelze. magaliTad, Cvens mie ganxilul agents, 

romelsac gadaaqvs piramidebi erTi oTaxidan meoreSi, gaaCnia 

mxolod lokaluri gadamwodi, da amitom ar SeuZlia 

gansazRvros aris Tu ara samkuTxa piramida meore oTaxSi, xolo 

avtomatizebul mZRols ar gaaCnia informacia ra manevris 

Sesrulebas apireben moZraobis sxva monawileni. 

2. determinirebuli an stoqasturi. Tu garemos Semdegi 

mdgomareoba mTlianad gansazRvrulia mimdinare mdgomareobiT 

da agentis qmedebiT, maSin garemo determinirebulia, winaaRmdeg 

SemTxvevaSi ki stoqasturi. mTlianad dakvirvebad garemoSi 

agents ar uxdeba imoqmedos ganuzRvrelobis pirobebSi, magram 

Tu garemo nawilobriv dakvirvebadia, maSin iqmneba STabeWdileba, 

rom garemo stoqasturia, radgan agents ar SeuZlia daakvirdes 

mis yvela maxasiaTebels. amitom zogjer ufro mosaxerxebelia 

vTqvaT, rom garemo determinirebulia an stoqasturia agentis 

TvalsazrisiT.  aSkaraa, rom aseTi ganmartebis SemTxvevaSi agent 

– taqsistis garemo stoqasturia, radgan mas ar SeuZlia zustad 

gansazRvros sxva monawileTa qceva, an SeiZleba mis avtomobils 

moulodnelad raime gaufuWdes.  

3. epizoduri an mimdevrobiTi. epizodur problemur garemoSi 

agenti aRiqvams konkretul epizods, Rebulobs Sesabamis 

gadawyvetilebas da moqmedebs. arsebiTia, rom miRebuli 
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gadawyvetileba aranair gavlenas ar axdens Semdeg epizodze. 

magaliTad, davuSvaT agenti axdens detalebis gadaCevas 

konveirze. agenti akvirdeba detals romelic mis winaSea da Tu 

mas gaaCnia defeqti, gadadebs mas konveiridan. es gadawyvetileba 

veranairad ver gansazRvravs iqneba Tu ara Semdegi detali 

defeqtiT.AaseT garemoSi agents uadvildeba moqmedeba, radgan 

araa saWiro gaiTvaliswinos ra gavlenas moaxdens misi 

gadawyvetileba problemur garemoze. gansxvavebiT aseTi 

garemosgan, mimdevrobiT garemoSi yoveli gadawyvetileba 

moqmedebs problemuri garemos SesaZlo mdgomareobaze da agents 

uxdeba amis gaTvaliswineba. aseTi garemos magaliTia Wadrakis 

TamaSi.  

4. statikuri an dinamiuri. Tu problemuri garemo SeiZleba 

Seicvalos im periodSi, rodesac agenti irCevs Tavis qmedebas, 

aseT garemos ewodeba am agentisaTvis dinamiuri garemo, 

winaaRmdeg SemTxvevaSi problemuri garemo statikuria. statikur 

garemoSi moqmedeba ufro martivia, radgan agents ar sWirdeba 

gadawyvetilebis miRebis momentSi akvirdebodes garemos da 

agreTve araa SezRuduli droSi. Tu droTa ganmavlobaSi garemo 

ar icvleba, magram icvleba agentis muSaobis maxasiaTeblebi, 

maSin aseT garemos uwodeben naxevrad dinamiur garemos. 

5. diskretuli an uwyveti. gansxvaveba diskretul da uwyvet 

garemos Soris SeiZleba exebodes garemos mdgomareobebs, drois 

aRricxvis meTodebs da agreTve agentis mier garemos aRqmasa da 

qmedebebs. magaliTad, Wadrakis TamaSis garemo diskretulia 

rogorc garemos mdgomareobebiT, agreTve aRqmisa da qmedebebis 

mixedviT, gansxvavebiT taqsis tarebis garemosgan, romelSic 

garemos mdgomareobebi, dro, aRqma da qmedebebic uwyvetia.  

6. erTagentiani da multiagentiani.  gansxvaveba erTagentian da 

multiagentian garemoebebs Soris erTi SexedviT Zalian martivia. 

magaliTad, krosvordis amoxsnis garemo erTagentiani garemoa, 

xolo Wadrakis TamaSis garemo ki oragentiani, Tumca aqac 

arsebobs garkveuli niuansebi. Cven aRvwereT ra niSnebis 
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safuZvelze SeiZleba esa Tu is arsi SeiZleba CavTvaloT 

agentad, magram ar migviTiTebia romeli arsi undaganvixiloT 

rogorc agenti. unda CaTvalos Tu ara taqsis mZRolma sxva 

satransporto saSualebebis mZRolebi agentebad, Tu moeqces maT 

rogorc ubralod stoqasturad moZrav obieqtebs. arsebiTi 

gansxvaveba mdgomareobs imaSi, unda CaiTvalos Tu ara obieqtis 

qceva iseT faqtorad, romelic gavlenas axdens misi muSaobis 

maxasiaTeblebze. Wadrakis TamaSSi mowinaaRmdege cdilobs ra 

moaxdinos Tavisi muSaobis maxasiaTeblebis maqsimizacia, 

avtomaturad iwvevs agentis muSaobis maxasiaTeblebis 

minimizacias. amitom Wadrakis TamaSi aris konkurentuli 

multiagenturi garemo. taqsis tarebis garemoSi ki dajaxebaTa 

Tavidan acileba iwvevs yvela agentis muSaobis maxasiaTeblebis 

maqsimizirebas, amitom aseTi garemo aris nawilobriv 

kooperaciuli garemo (nawilobriv imitom rom sxvaparametrebiT 

is SeiZleba iyos konkurentuli). @M  

  

 1.4. agentTa tipebi. 

aqamde Cven agentebis Tvisebebs ganvixilavdiT mxolod maTi 

qcevis analizis mixedviT. gadavideT maTi funqcionirebis 

aRweraze. xelovnuri inteleqtis amocana mdgomareobs agentis 

programis SeqmnaSi, romelic axdens agentis funqciis 

realizacias. igulisxmeba, rom es programa unda muSaobdes 

garkveul gamomTvlel mowyobilobaSi fizikuri gadamwodebiT da 

Semsrulebeli meqanizmebiT. am komponentebs mTlianobaSi 

uwodeben arqiteqturas. agentis struqtura SeiZleba 

warovadginoT Semdegi saxiT:  

agentis struqtrura = arqiteqtura + programa 

cxadia, rom arCeuli programa unda Seesabamebodes agentis 

arqiteqturas. ase magaliTad, Tu programa gamoimuSavebs iseT 

rekomendaciebs, rogoricaa “siaruli”, arqiteqturaSi 

gaTvaliswinebuli unda iyos Sesabamisi meqanizmi.  
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1.5.  martivi refleqsuri agenti. A 

aseTi agentebi irCeven qmedebas mxolod mimdinare aRqmis aqtis 

safuZvelze da ar iTvaliswineben winaistorias. ganxiluli 

agenti, romelsac erTi oTaxidan meoreSi gadaaqvs piramidebi 

warmoadgens 

swored aseT agents. mis programas aqvs Semdegi saxe: 

 refleqsuri agentis Ffunqcia [mdgomareoba,statusi] 

Seasrule qmedeba 

Tu mdgomareoba = A oTaxi 

Tu statusi = aris samkuTxa piramida maSin Seasrule 

gadaitane B -Si 

Tu ara gadadi B oTaxSi 

Tu mdgomareoba = B oTaxi 

Tu statusi = aris oTxkuTxa piramida maSin Seasrule 

gadaitane A -Si 

Tu ara gadadi A  oTaxSi 

rogorc vxedavT, es programa gacilebiT pataraa im cxrilTan 

SedarebiT, romelic aRwerda agentis funqcias. es Semcireba 

ganpirobebulia imiT, rom ugulvebelyofilia aRqmaTa aqtebis 

agenti          gadamwodebi 
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sur. 6 refleqsuri agentis struqtura 
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istoria, ris gamoc yvela SesaZlo variantebis ricxvi davida 

oTxamde.  

refleqsuri agentis moqmedebis safuZvels warmoadgens 

principi: Tu sruldeba raime piroba, Seasrule Sesabamisi 

qmedeba. SemoklebiT es SegviZlia aRvniSnoT rogorc wesi 

“piroba – qmedeba”. aseTi agentebi mravlad gvxvdeba rogorc 

teqnikur sistemebSi, aseve cocxal organizmebSic. maTi 

funqcionireba Zalian martivia, magram maT gaaCniaT Zalian 

SezRuduli inteleqti (Tu gaaCniaT saerTod). refleqsuri 

agentis gadawyvetilebebi mxolod maSin iqneba swori, rodesac 

mxolod mimdinare aRqmis aqti sakmarisia swori gadawyvetilebis 

misaRebad, anu Tu garemo aris mTlianad dakvirvebadi. sakmarisia 

garemo gaxdes nawilobriv dakvirvebadi da agentis qmedebebi 

aRar iqneba situaciis Sesabamisi. magaliTad, ganvixiloT taqsis 

tarebis problemuri garemo. Tu win mimavali manqana iwyebs 

damuxruWebas da inTeba misi samuxruWe farebi, mZRolma es unda 

SeniSnos da TviTonac daiwyos damuxruWeba. anu SeiZleba 

CamovayaliboT “piroba – qmedebis” Semdegi wesi: 

Tu avto win  –  amuxruWebs  maSin  daiwye damuxruWeba 

davuSvaT, am pirobis aRqma xdeba mxolod mimdinare aRqmis aqtiT. 

radganac zogierT Zveli markis avtomobils samuxruWe farebi 

SeTavsebuli aqvs sxva sasignalo farebTan, mimdinare aRqmis 

faqtiT SeuZlebelia davadginoT, amuxruWebs Tu ara win mimavali 

manqana. martivi refleqsuri agenti, romelic misdevs am manqanas, 

an daamuxruWebs maSin rodesac amis aucilebloba ar iqneba, an 

rac ufro uaresia, saerTod ar daamuxruWebs.  

 

 1.6. modelze dafuZnebuli refleqsuri agentebi. 

nawilobriv dakvirvebadi garemos SemTxvevaSi kargi iqneba Tu 

agenti akvirdeba agreTve mimdinare aRqmis aqtis istorias. es 

niSnavs, rom agents unda gaaCndes garkveuli Sinagani 

mdgomareoba, romelic damokidebulia aRqmis aqtebis istoriaze 

da amitom asaxavs mimdinare momentSi zogierT daukvirvebad 
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aspeqts. zemoT ganxilul magaliTSi amisaTvis sakmarisia agentis 

Sinagani mdgomareoba inaxavdes mxolod wina kadrs, rac miscems 

agents saSualebas aRmoaCinos damuxruWebis dawyebis momenti. 

imisaTvis, rom uzrunvelvyoT droTa ganmavlobaSi am Sinagani 

informaciis ganaxleba, saWiroa agentis programaSi SevitanoT 

ori saxis codna. pirveli, agentma unda icodes rogor SeiZleba 

Seicvalos garemo misi Carevis gareSe da meore, ra cvlilebebs 

gamoiwvevs misi qmedebebi garemoSi. aseT codnas uwodeben 

garemos models, 

xolo agents romelSic gamoiyeneba aseTi modeli, uwodeben 

modelze dafuZnebulagents. 

 

 1.7. mizanze da modelze dafuZnebuli agentebi. 

garemos codna xSirad ar aris sakmarisi imisaTvis rom 

agentma miiRos swori gadawyvetileba. Tu taqsi dgas 

gzajvaredinze, swori gadawyvetilebis misaRebad aucilebelia 

agentma icodes Tu sad unda mivides is. agents sWirdeba ara 

marto garemos mimdinare mdgomareobis codna, aramed informacia 

miznis Sesaxeb, romelic aRwers problemuri garemos sasurvel 

situaciebs. agentis programas SeuZlia am informaciisa da 

SesaZlo qmedebaTa Sedegebiskombinireba iseTi qmedebis 

amosarCevad, romelic SesaZleblobas misces miaRwios mizans. 

zogjer miznis miRweva Zalian advilia, radgan mis misaRswevad 

sakmarisia erTiqmedeba. ufro rTul da realur SemTxvevebSi, es 

ase ar aris. maSin agentis programaSi gaTvaliswinebuli unda 

iyos iseTi procedurebi, romlebic moaxdenen miznis Zebnasda 

qmedebaTa mimdevrobis dagegmvas am miznis misaRwevad. 
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aseT SemTxvevaSi agentis gadawyvetilebis miRebis procedura 

arsebiTad gansxvavdeba refleqsuri agentisgadawyvetilebis 

miRebisprocedurisagan, radganacagents uxdeba upasuxos or 

kiTxvas: “ra moxdeba Tu me miviReb am gadawyvetilebas?” da 

“mivaRwev Tu ara am qmedebis Sedegad mizans?”. refleqsur 

agentebSi aseTi informacia araa warmodgenili, radganac masSi 

CamontaJebuli wesebi amyareben pirdapir kavSirs garemos aRqmasa 

da qmedebas Soris. 
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rogoria exla   

garemo  rogor viTardeba 
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Cems qmedebas  
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Sevasrulo 

ra moxdeba Tu 

Sevasruleb A 
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agentiSemsrulebeli meqanizmebi 

mdgomareoba 

 

 

 

 

 

 

 

garemo 

rogoria exla   

garemo  rogor viTardeba 

garemo 

ra zegavlena eqneba 

Cems qmedebas  

wesi “piroba-qmedeba 

romeli qmedeba 

Sevasrulo 

სურ. 1 modelze dafuZvnebuli refleqsuri agenti 

 

სურ. 2 mizanze da modelze dafuZvnebuli agentis 
struqtura 

sur. 7 modelze dafuZvnebuli refleqsuri agenti 

sur. 8 mizanze da modelze dafuZvnebuli agentis 
struqtura 
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 1.8. sargeblianobaze dafuZnebuli agentebi. 

xSir SemTxvevaSi kargi gadawyvetilebis misaRebad sakmarisi 

ar aris mxolod miznis miRweva. igive taqsis marTvis SemTxvevaSi 

daniSnulebis adgils SeiZleba mivaRwioT sxvadasxva 

gziT,romelTagan zogi gza iqneba ufro grZeli da dagvexarjeba 

ufro meti dro da sawvavi, zogi ki ufro mokle da 

SesaZlebelia droisa da sawvavis dazogva. amitom saWiroa 

agentma amoirCios iseTi qmedebebis mimdevroba, romlebic 

ukeTesad daakmayofileben agentis muSaobis maxasiaTeblebis 

kriteriumebs. is mdgomareoba problemuri garemosi, romelic 

ufro  

ukeTesia sxva mdgomareobebTan SedarebiT agentis muSaobis 

maxasiaTeblebis kriteriumebis dakmayofilebis TvalsazrisiT, 

ganixileba rogorc agentisaTvis ufro sasargeblo mdgomareoba. 

sargeblianobis funqcia asaxavs mdgomareobas (an 

mdgomareobaTa mimdevrobas) namdvil ricxvTa simravleze, 

romelic Seesabameba agentis muSaobis kriteriumebis 

dakmayofilebis Sesabamis xarisxs (unda aRiniSnos, rom aseTi 

asaxvis moZebna zogerT SemTxvevaSi Zalin rTulia). 

sargeblianobis funqcia saSualebas gvaZlevs miviRoT 

racionaluri gadawyvetileba iq sadac uZluria miznis funqcia. 

pirvel rigSi rodesac gvaqvs konfliqturi miznebi (magaliTad 

Cqari siaruli, Tu moZraobis usafrTxoeba) da meore im 

SemTxvevaSi, rodesac gvaqvs ramdenime mizani, romelTakenac 

miiltvis agenti da romelTagan arcerTi ar SeiZleba iqnas 

miRweuli zustad. aseT SemTxvevaSi sargeblianobis funqcia 

warmoadgens im mosaxerxebel meTods, romelic saSualebas 

gvaZlevs miznebis prioritetebis gaTvaliswinebiT SevafasiT 

romelime miznis miRwevis albaToba. A 
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1.9.  swavlebadi agentebi. 

aqamde Cven vixilavdiT agentebis programebs, romlebSic 

gamoiyeneba gadawyvetilebis miRebis sxvadsaxva meTodebi, magram 

araferi ar gviTqvams, Tu rogor unda Seiqmnas aseTi programebi. 

jer kidev a. tiuringma gaanaliza aseTi programebis Seqmnis 

problema da mivida im daskvnamde, rom saWiroa raime 

produqciuli meTodi, romelic gaaadvilebs programebis Seqmnas. 

manve aseT meTodad miiCnia swavlebadi manqanis Seqmna da Semdeg 

maTi swavleba. dRes swored aseTi midgoma dominirebs xelovnur 

inteleqtSi. 

daswavladi agentis struqtura Sedgeba oTxi konceptualuri 

komponentisagan. yvelaze mniSvnelovania gansxvaveba 

daswavladkomponentsa da  muSa komponents Soris. daswavladi 

komponenti  pasuxismgebelia agentis muSaobis gaumjobesebaze, 

xolo muSa komponenti uzrunvelyofs qmedebis Sesrulebas. 

faqtobrivad, muSa komponenti aris is, rasac aqamde 

ganvixilavdiT rogorc agents: is Rebulobs aRqmiT informacias 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

agentiSemsrulebeli meqanizmebi 

mdgomareoba 

 

 

 

 

 

 

 

garemo 

rogoria exla 

garemo  
rogor viTardeba 

garemo 

ra zegavlena eqneba 

Cems qmedebas  

sargebeli 

romeli qmedeba 

Sevasrulo 

ra moxdeba Tu 

Sevasruleb A 

qmedebas 

ra sargebels 

momitans es 

qmedeba 

sur. 9 sargeblianobaze dafuZvnebuli agentis 
struqtrua 
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da iRebs gadawyvetilebas ra qmedeba unda ganxorcieldes. 

daswavladi komponenti iyeners ra informacias, romelsac is 

iRebs kritikosisaganukukavSiris saSualebiT, romelic Seicavs 

agentis muSaobis Sefasebas, gansazRvravs Tu rogor unda 

Seicvalos muSa komponenti raTa misi muSaoba gaumjobesdes. 

agentis meoTxe ZiriTad komponents warmoadgens problemaTa 

generatori, romlis amocanas warmoadgens iseTi eqsperimentebis 

SeTavazeba muSa komponentisaTvis, romelTa safuZvelzec 

SesaZlebeli iqneba axali, ufro ukeTesi qmedebebis aRmoCena. 
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Tavi 2. codnis warmodgena da damuSaveba videoTamaSebis 

xelovnuri inteleqtis sistemaSi 

 

 2.1. codnis warmodgenis aucilebloba. 

Cven ganvixileT iseTi mizanze dafuZnebuli agentebi, 

romlebic problemaTa gadasawyvetad iyenebdnen Zebnis 

algoriTmebs. rogorc vnaxeT, aseTi agentebi ar iZlevian 

saSualebas gadavWraT yvela problema, radganac es algoriTmebi 

iyo eqsponencialuri da amocanis zomebis zrdasTan erTad maTi 

efeqturoba mcirdeboda. Cven exla daviwyebT iseTi agentebis 

Seswavlas, romlebic moqmedeben codnis safuZvelze (SemoklebiT 

codnaze damyarebul agenti).codnis warmodgena da msjelobis 

procesebi warmoadgenen xelovnuri inteleqtis centralur 

sakiTxebs. TavisTavad cxadia, rom adamianebma bevri ram ician da 

gaaCniaT gansjis unari. codna da gansjis unari aseve 

mniSvnelovania xelovnuri agentebisaTvis, radganac 

uzrunvelyofs warmatebuli qcevis formirebas, romlis miRwevac 

sxva gziT albaT SeuZlebeli iqneboda. ase magaliTad, Tu 

amocanaTa amomxsnel agents ecodineba Tavisi qmedebebis 

Sedegebi, mas SeeZleba warmatebulad imoqmedis rTuli garemos 

pirobebSic da ar eZebos gza baTumidan Tbilisamde brmad, 

rogorc amas akeTebda mizanze damyarebuli agenti. magram 

amocanaTa amomxsneli agentebis codna aris Zalian specifikuri 

da mouqneli. Wadrakis moTamaSe programas SeuZlia gaTvalos 

mefis dasaSvebi svlebi (im feris, romeli feriTac is TamaSobs), 

magram mas ar gaaCnia mravali sxva sasargebolo codna, 

magaliTad, rom arc erT figuras ar SeuZlia erTdroulad 

idges or ujraze. codnaze damyarebul agentebs SeuZliaT Zalian 

zogad formaSi gamoxatuli codnis gamoyeneba, am codnis 

kombinireba da rekombinireba sxvadasxva garemo pirobebis 

Sesabamisad. 

codna da gansja TamaSoben gadamwyvet rols maSinac, rodesac 

agents uxdeba moqmedeba nawilobriv dakvirvebad problemur 
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garemoSi. codnaze damyarebul agents unari aqvs SeuTavsos 

erTmaneTs codna da mocemul momentSi miRebuli aRqma, raTa 

gamoavlinos mimdinare mdgomareobis dafaruli aspeqtebi 

manamade, sanam is daiwyebs moqmedebas. Zalian mniSvnelovania 

isic, rom aseTi agentebi arian Zalian moqnilebi. maT SeuZliaT 

miiRon da Seasrulon axali amocanebi, romlebic 

Camoyalibebulia cxadad dasmuli miznis saxiT, garda amisa maT 

SeuZliaT Seeguon im garemos cvlilebas, romelSic isini 

moqmedeben  Tavisi codnis ganaxlebis gziT.       

codnaze damyarebuli nebismieri agentis centralur 

komponents cxadia warmoadgens misi codnis baza.Aswored aseTi 

bazis organizeba kompiuterul sistemaSi warmoadgens xelovnuri 

inteleqtis erTerT ZiriTad problemas.   

iseve, rogorc problemaTa gadawyvetis dros Cven 

gvainteresebda Tu rogor wyvetda aseT problemebs adamiani, aqac 

ra Tqma unda sainteresoa, Tu rogoraa organizebuli codna 

adamianSi. 

 

 2.2. semantikuri qselebi. A 

fsiqoligiidan cnobili asocionisturi Teoriis Tanaxmad, 

obieqtis mniSvneloba ganisazRvreba sxva obieqtebTan asociaciis 

terminebSi. am Teoriis Tanaxmad, obieqtebis aRqma xdeba cnebebis 

saSualebiT. cnebebi warmoadgenen garemos Sesaxeb Cveni codnis 

mniSvnelovan nawils da dakavSirebulebi arian sxva cnebebTan 

asociaciebis saSualebiT. es kavSirebi warmoadgenen obieqtis 

Tvisebebs da qcevas. magaliTad, cdebis safuZvelze Cven vaxdenT 

cneba “Tovlis” asocirebas sxva cnebebTan, davuSaT iseTebTan, 

rogorebica: “sicive”, TeTri”, “Tovlis adamiani”, “yinuli” da ase 

Semdeg. Cveni codna Tovlis Sesaxeb da gamonaTqvamis “Tovli 

TeTria” WeSmariteba iqmneba am asociaciis  qselidan.  

aseve fsiqologiidanaa cnobili, rom es asociacebi qmnian  

ierarqiul struqturebs. 1969 wels kolinsma da kvilianma 

Caatares cdebi, romlis arsi mdgomareobda imaSi, rom isini cdis 
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pirebs aZlevdnen iseT SekiTxvebs frinvelebis Tvisebebis 

Sesaxeb, rogoricaa magaliTad “iadoni es Citia?” “SeuZlia 

iadons frena?” “strausi maRalia?” da sxva. zomavdnen ra dros, 

romelic sWirdebodaT cdis pirebs pasuxebis mosafiqreblad. maT 

aRmoaCines, rom im kiTxvebze pasuxis gasacemad, romlebic exeba 

mocemuli obieqtis konkretul Tvisebebs, cdis pirebs dasWirdaT 

ufro cota dro, vidre im kiTxvebze, romlebic exeba ufro 

zogad Tvisebebs, damaxasiaTebels ara marto am konkretuli 

obieqtisaTvis. magaliTad, kiTxvas “iadoni yviTelia?” sWirdeba 

gacilebiT cota dro, vidre kiTxvas “iadons SeuZlia frena?”, 

maSin, rodesac analogiuri SekiTxva “SeuZlia Tu ara frena 

strauss?” moiTxovs gacilebT cota dros. cdis avtorebi amas 

xsnian imiT, rom adamianebi informacias imaxsovreben 

maqsimalurad abstraqtul doneze. imis magivrad, rom 

daimaxsovron iadons SeuZlia Tu ara frena, isini imaxsovreben, 

rom iadoni aris Citi, xolo Citebs (ZiriTadad) SeuZliaT frena. 

am cdis safuZvelze maT SemogvTavazes semantikuri qseli, 

romelic organizebulia ierarqiuli principiT, da aRwers 

adamianis Tavis tvinSi codnis Senaxvis sqemas.    D      

rogorc am qselidan Cans, imisaTvis, rom cdis pirma upasuxos 

SekiTxvas, SeuZlia Tu ara iadons sunTqva, adaminama Tavis 

semantikur qselSi unda gairos gza Y”iadoni”   “Citi”  

“cxoveli”  “sunTqavs”. semantikuri qselebis es principi 

formalizebuli iqna memkvidreobiT struqturebSi. es 

struqturebi saSualebas gvaZleven davimaxsovroT informacia 

abstraqciis yvelaze maRal doneze, rac amcirebs codnis bazis 

zomebs da saSualebas gvaZlevs Tavidan aviciloT 

winaaRmdegobebi. magaliTad, Tu Cven vagebT codnis bazas Citebis 

Sesaxeb, maSin SegviZlia ganvsazRvroT yvela CitisaTvis 

damaxasiaTebeli iseTi zogadi Tvisebebi, rogorica “SeuZliaT 

frena”, “aqvT frTebi” da a. S. davimaxsovroT es informacia 

Citebis abstraqciis doneze da mivceT SesaZlebloba Citebis 

konkretul warmomadgenels memkvidreobiT miiRos es Tvisebebi. 
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es ra Tqma unda amcirebs codnis bazis zomas, imitom rom am 

Tvisebebs ganvsazRvraT mxolod erTxel da ara yoveli 

koknkretuli warmomadgenelisaTvis cal - calke. es 

mosaxerxebelia agreTve codnis bazaSi cvlilebebis Setanis 

drosac. Tu Cven bazas vumatebT Citebis romelime konkretul 

warmomadgenels an mTlianad  qveklass, klasisaTvis aRwerili 

Tvisebebi avtomaturad gavrceldeba am qveklaszec.M 

 

 

sur. 10 kolinsis da keilnis mier Sedgenili semantikuri qseli 

 

semantikuri qselebis aRweris yvelaze moxerxebuli formaa 

grafebi radganac SesaZlebelia cnebebs Soris 

damokidebulebebis aRweba kvanZebisa da rkalebis saSualebiT. 

kvilianis mier Sedgenil codnis bazaSi, romelic Seiqmna 

samociani wlebis bolos da romelic organizebuli iyo 

leqsikonis principis Sesabamisad, grafis TiToeuli kvanZi 

Seesabameboda sityvebiT aRweril cnebas, xolo rkalebis 

saSualebiT aRiwereboda asociaciuri kavSirebi sxva cnebebTan.  

codnis baza iyo organizebuli sibrtyeebiT, sadac TiToeuli 
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sibrtye warmoadgenda grafs, romelic axasiaTebda erT cnebas. am 

qselidan erTerTi cnebis magaliTi moyvanilia sur. 11-ze.  

programa iyenebda am bazas mimarTebis mosaZebnad sityvaTa 

wyvils Soris. amisaTvis is axorcielebda Zebnas siganeSi, sanam 

ar ipovnida saerTo cnebas, anu TanakveTis kvanZs. gzebi saerTo 

kvanZamde warmoadgendnen mimarTebebs cnebebs Soris. magaliTad, 

sur. 12-ze. naCvenebia TanakveTis kvanZi, or cnebas, cry  (tirili) 

da comfort (mosveneba) Soris. gamoiyena ra am gzebis TanakveTa, 

programam daaskvna, rom: 

"tirili sxva danarCenTan erTad dakavSirebulia samwuxaro 

xmebis warmoqmnasTan. mosvenebas SeuZlia Seamciros mwuxareba."    

 

sur. 11 sami sibrtye, romelbic warmoadgenen sityva "plant"-is sam 
ganmartebas 

 

Plant: 1. cocxali struqtura, romelic araa cxoveli, xSirad 

aqvs foTlebi, Rebulobs sakvebs haeridan, 

wylidan da miwidan. 

   2. mowyobiloba, romelic gamoiyeneba raime sawarmoo  

          procesSi.        

   3. movaTavsoT (Tesli, mcenare da a.S.) miwaSi gasazrdelad.      
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avtori Tvlida, rom aseTi midgoma semantikisadmi 

uzrunvelyofda sitemis mier bunebrivi enis gagebis Semdeg 

SesaZleblobebs: 

1. inglisuri teqstis azris gageba TanakveTis kvanZebis agebis 

gziT. 

2. sityvis mniSvnelobis amorCeva, winadadebis sxva sityvebTan 

gadakveTamde umoklesi gzis amorCevis safuZvelze. magaliTad 

inglisur winadadebaSi “Tomwent home to water his new plant” ( “tomi 

movida saxlSi Tavisi axali nargavebis mosarwyavad”), sistemas 

SeuZlia amoirCios sityva “plant”- is mniSvneloba cnebebis “water” 

da “plant” TanakveTaze dayrdnobiT. 

3. SekiTxvaSi mocemuli cnebebis asociaciebze dayrdnobiT, 

sistema SesZlebs moqnilad upasuxos SekiTxvebs.        

miuxedavad imisa, rom am da sxva misma msgavsma sitemebma 

naTlad aCvenes grafebis gamoyenebis efeqturoba asociaciuri 

azris modelirebis dros, isini SezRudulni iyvnen metismetad 

zogadi formalizmis gamo. codnis struqturireba rogorc wesi 

xdeboda specifikuri damokidebulebebis terminebSi, iseTi, 

rogorica  klasi – qveklasi, agenti – zmna – obieqti.    

 

sur. 12 cebebis cry da comfort TanakveTa. 
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 2.3. freimebi. 

gansxvavebuli idea codnis kompiuterul sistemaSi 

warmodgenaze wamoayena cnobilma amerikelma mecnierma m. minskma. 

man SemogvTavaza freimebis Teoria, romlis ZiriTadi 

mamoZravebli idea mdgomareobs imaSi, rom rodesac adamiani 

cdilobs Seicnos misTvis axali situacia, an axleburad Sexedos 

misTvis ukve cnobil sagnebs, is Tavisi mexsierebidan amoirCevs 

monacemTa raRac struqturas (saxes, romelsac avtori uwodebs 

freims), im mizniT, rom masSi garkveuli detalebis cvlilebis 

gziT gaxados es struqtura gamosadegi ufro farTo klasis 

procesebisTvis.  

freimi aris stereotipuli situaciis warmosadgeni monacemTa 

struqtura. TiToeul freimTan asocirebulia sxvadasxva saxis 

informacia. misi erTi nawili miuTiTebs, Tu rogor  unda 

gamoviyenoT freimi, meore – Tu ra SeiZleba mohyves mis 

Sesrulebas da mesame – ra unda movimoqmedoT, Tu es Cveni 

molodini ar gamarTlda. freimi SeiZleba warmovidginoT 

rogorc qseli, romelic Sedgeba kvanZebisa da kavSirebisagan am 

kvanZebs Soris. freimis "zeda doneebi" mkacrad gansazRvrulia, 

radganac Seesabamebian cnebebs, romlebic yovelTvis sworia 

mocemuli SesaZlo situaciebisaTvis. SedarebiT ufro dabal 

doneebze aris mravali gansakuTrebuli wvero – terminalebi anu 

ujredebi, romlebic unda Seivsos damaxasiaTebelimagaliTebiT, 

an monacemebiT.  

TiToeuli terminalis mier SeiZleba wamoyenebuli iqnas 

pirobebi, romlebsac unda akmayofilebdnen misi davalebebi. 

martivi pirobebi, magaliTad, moTxovna, rom terminalis davaleba 

iyos romelime subieqti, an garkveuli zomis sagani, 

ganisazRvreba markerebis saSualebiT. ufro rTuli pirobebiT 

moicema mimarTebebi cnebebs Soris, romlebic moTavsebulni 

arian sxvadasxva terminalur wveroebSi. semantkurad axlo 

freimebis jgufi SeiZleba gavaerTianoT freimTa sistemaSi. 
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ganvixiloT umartivesi magaliTi. davuSvaT, Cven gvinda 

SevadginoT freimi, romlis saSualebiTac SevZlebT codnis 

bazaSi aRvweroT kubi ise, rom ra poziciidanac ar unda 

uyurebdes am kubs xelovnuri inteleqtualuri sistema, man 

SesZlos misi amocnoba.  sur. 13-ze. mocemulia kubis 

gamosaxuleba raime konkretuli wertilidan da Sesabamisi 

freimis struqtura. davuSvaT, exla damkvirvebeli iwyebs 

moZraobas marjvniv, maSin A  waxnagi gaqreba da mis nacvlad 

gamoCndeba waxnagi B.  Tu exla SevecdebiT xelaxla aRvweroT 

kubi, unda daviviwyoT yvelaferi,rac vicodiT da xelaxla 

aRvweroT waxnagi B da E aRvweroT waxnagi C. 

 

sur. 13 kubis gamosaxuleba da misi freimi 

 

magram, radganac Cven viciT, rom sagani ar Secvlila, amitom 

Cven SegviZlia SevinaxoT informacia B da E  waxnagebis Sesaxeb 

aRvweroT mxolod C waxnagi. amasTan, rom ar davkargoT 

informacia A waxnagis Sesaxeb, Cven SegviZlia davukavSiroT is 

uxilavi waxnagis terminals.   SesaZlebelia gavagrZeloT aseTi 

rTuli struqturebis ageba, romelsac ewodeba freimTa sistema, 

rodesac dakvirvebis wertilebi gvaqvs ufro meti .mniSvnelovania 

mivaqcioT yuradReba situaciis freimTa sistemiT warmodgenis 

mTavar Tvisebas, romelic mdgomareobs imaSi, rom sxvadasxva 

freimebi, romlebix Sedian erTsa da imave sistemaSi, gamoiyeneben 

erTsa da imave terminalebs, romlebic Seesabamebian erTsa da 

imave fizikur maxasiaTebels, romelic Cans dakvirvebis 

sxvadasxva wertilidan. es gvaZlevs saSualebas winaswar 

movagrovoT informacia erT adgilas cnobili obieqtebis 

Tvisebebis Sesaxeb dakvirvebis wertilidan damoukideblad. Ees 

gansakuTrebiT momgebiania rTuli obieqtebis SemTxvevaSi, 
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radganac maT rogorc wesi gaaCniaT bevri aseTi Tviseba. amis 

Sedegad SesaZlebelia mexsierebis ekonomia da mcirdeba agreTve 

aRqmis procesi, radganac mexsierebaSi ukve gvaqvs saWiro 

informacia da dro ixarjeba mxolod mis "amoRebaze" 

mexsierebidan. 

avtoris azriT mexsierebaSi formirdeba freimTa sistema ara 

calkeuli obieqtebis gamosaxulebebis, aramed Cveulebriv 

gamoyenebuli "ZiriTadi formebisa", romlebic sxvadasxva 

kombinaciebSi warmoqmnian freimTa sistemebs axali 

situaciebisaTvis.     

aseTive Tvisebebi axasiaTebs freimTa sistemebs, romlebic 

aRweren aravizualur codnas gare samyaros Sesaxeb. 

SesaZlebelia freimTa sistemebis gaerTianeba ierarqiul 

struqturebSi, rac saboolod mogvcems gare samyaros models.   

 freimebi afarToeben semantikuri qselebis SesaZleblobebs. 

isini gvaZleven saSualebas warmovadginoT rTuli obieqtebi ara 

didi semantikuri qselis, aramed erTiani freimuli struqturis 

saxiT. miuxedavad amisa, rTuli codnis bazebis organizebis 

problemebi aseTi midgomis dros mainc unda gadaiWras 

ZiriTadad programistis intuiciisa da gamocdilebis xarjze.  

  

2.4. konceptualuri grafebi. 

codnis bazebis SeqmnaSi Semdegi safexuri iyo qseluri enebis 

Seqmna bunebrivi enis semantikis da sxva gare samyaros 

modelirebisaTvis inteleqtualur sistemebSi. Cven ganvixilavT 

qseluri enebis erT warmomadgenels – konceptualur grafebs. 

konceptualuri grafi warmoadgens sasrul, Sekrul, ormxriv 

mimarTul grafs. grafis kvanZebi warmoadgenen cnebebs an 

konceptualur mimarTebebs. konceptualur grafebSi rkalebis 

Wdeebi ar gamoiyeneba. mimarTebebi cnebebs Soris warmoidgineba 

konceptualuri mimarTebebis kvanZebiT. imisaTvis, rom 

ganvasxvavoT erTmaneTisagan cnebebi da mimarTebebi, sqemaze 

pirvels aRniSnaven marTkuTxedebiT, meores ki – elifsebiT. (sur. 
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14). moyvanili konceptualuri mimarTebebi warmoadgenen 

sxvadasxva n - arobis mimarTebebs. Citi frinavs aris unaruli 

mimarTeba, aq Citi aris obieqti, xolo frinavs – konceptualuri 

mimarTeba. ZaRlis feria yavisferi aris binaruli mimarTeba, 

xolo bavSvis mSoblebi arian deda da mama ki – teranuli 

mimarTeba. 

 

 

sur. 14 sxvadasxva n-arobis konceptualuri mimarTebebi 

konceptualur grafebSi cnebebis kvanZebi warmoadgenen an 

gare samyaroSi arsebuli konkretuli obieqtebis cnebebs  an 

msjelobis dros gamoyenebul iseT abstraqtul cnebebs, 

romlebic gare samyaroSi ar gvxvdeba (magaliTad patriotizmi, 

Ralati, siyvaruli da ase Semdeg).  

semantikuri qselebis Seqmnisas, rogorc wesi yuradRebas ar 

aqcevdnen iseTi mimarTebebis gansazRvras, rogorebicaa klasi – 

elementi, klasi – qveklasi, ris gamoc warmoiSva semantikuri 

araerTgvarovneba. magaliTad, mimarTeba egzemplarsa da klass 

Soris gansxvavdeba mimarTebisagan klassa mis superklass Soris. 

aqedan gamomdinare zogierTi Tviseba ekuTvnis egzemplars, xolo 

zogierTi ki _ klass. codnis warmodgenas unda gaaCndes 

meqanizmebi am gansxvavebis aRsawerad. konceptualur grafebSi 
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TiToeuli cneba warmoadgens konkretuli tipis unikalur 

egzemplars. TiToeuli cnebis marTkuTxedi aRiniSneba tipis 

WdiT, romelic gansazRvravs am kvanZiT warmodgenil klass an 

egzemplaris tips. tipis Wde da egzemplari gamoyofilia ori 

wertiliT. konceptualuri grafebi gvaZleven saSualebas 

aRvweroT agreTve konkretuli, magram 

 

 

 

 

 

konceptualuri grafi, romelic gviCvenebs, rom 

ZaRli ema yavisferia. 

 

 

konceptualuri grafi, romelic gviCvenebs, rom romeliRac 

araspecifirebuli, ZaRlis tipis obieqti yavisferia. 

 

usaxelo egzemplarebi. amisaTvis, TiToeuli egzemplaris 

aRsawerad monacemTa bazaSi  gamoiyeneba unikaluri deskriptori 

(aRmweri),  romelsac  uwodeben markers. is warmoadgens ricxvs, 

romlis winac ganTavsebulia simbolo  "#". markeri saxelisagan 

gansxvavdeba imiT, rom is aris unikaluri, egzemplars SeiZleba 

ar hqondes saerTod saxeli, SeiZleba hqondes erTi, an ramdenime 

saxeli, magram mas yovelTvis aqvs zustad erTi markeri. Ees 

gvaZlevs saSualebas Tavidan aviciloT semantikuri 

araerTmniSvneloba, kerZod rodesac gvaqvs ori obieqti erTi da 

igive saxeliT. 

ZaRli 
feri yavisferi 

feri ZaRli: ema yavisferi 
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     saxelisa da markeris gamoyenebis nacvlad SeiZleba 

gamoviyenoT ganzogadoebuli markeri * aracspecificirebuli 

egzempliarebis aRsaniSnavad, Tumca es informacia xSirad 

gamotovebulia cnebaTa WdeebTan. kvanZi, romelic mocemulia 

mxolod tipis WdiT dog, ekvivalenturia kvanZis dog:*. 

konceptualuri grafebi saSualebas gvaZleven agreTve 

gamoviyenoT saxelobiTi cvladebi. isini aRiniSneba"varskvlaviT" 

da cvladis saxeliT (magaliTad *X, *foo). magaliTad, winadadeba 

"ZaRli ifxans yurs TaTiT" konceptualuri grafis saSualebiT 

aRiwereba ase 

 

 

 

 

 

 

sur. 15 konceptualuri grafebi, romlebic gviCveneben markeris da 
saxelis gamoyenebis sxvadasxva vaiantebs 

 

ZaRli: #1123 yavisferi 
feri 
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sur. 16 konceptualuri grafi winadadebisaTvis "ZaRli ifxans yurs 
TaTaTiT" 
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Tavi 3. TamaSi "WianWvelebis amocana" 

3.1 amocanis gansazRvra 

disertaciis kvlevis sagani, multiagenturi gaerTianebebi 

ganvixiloT konkretul magaliTze. magaliTisTvis saWiroa 

SevqmnaT iseTi videoTamaSi, sadac monawileobas miiReben 

inteleqturluri agentebi. agentebs eqnebaT codnis baza, 

gadawyvetilebebis gamotanis meqanizmi da Sesabamisad imoqmedeben. 

nebismier videoTamaSs aqvs erTi ZiriTadi principi, igi aris 

delibrilebuli, anu gvaqvs Caketili samyaro, sadac SegviZlia 

moqmedeba. Cveni amoanac davafuZvnoT am principze. 

mocemulia organzomilebiani sibrtye, sibrtyeze 

ganlagebulni arian WianWvela agentebi. maT SeuZliaT am  

 

sibrtyeze moZraoba mxolod veertikalurad, an 

horizontalurad. sibrtyeze SemTxveviTad Cndebian 

obieqtebi(foTlebi). obieqtebi warmoadgenen SezRuduli anbanis 

Sedgenil mimdevrobaTa mimdevrobas.(sur.17) 

 WianWvela agentebs SeuZliaT Semdegi tipis moqmedebebi. 

 SezRuduli zomis foTlis gadaadgileba 

 foTlis daWra im simboloze romelsac icnobs 

sur. 17 WianWvelebis TamaSis grafikuli prototipi 
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 gamoyofili simbolos Senaxva sacavSi 

 TamaSis mizania garkveul droSi, kooperaciaSi myofma 

WianWvela agentebma rac SeiZleba metisimboloebi daagrovon 

sacavSi. 

agentebi, Tavdapirvelad, sibrtyeze Cndebian SemTxveviT 

poziciebze. maT SeuZliaT rogorc individualuri moqmedeba, 

aseve kooperaciis Seqmna da koperaciuli gadawyvetilebebi. 

kvlevis mizanic swored amaSi mdgomareobs, SevqmnaT agentTa 

jgufuri gadawyvetilebebis modeli. 

 

3.2 erTagentiani da mravalagentiani sistema 

xelovnuri inteleqtis bevri amocana damyarebulia erT 

agentze. am SemTxvevaSi, agenti Tavad iRebs gadawyvetilebebs, 

misTvis meoradia sxva, msgavsi, an aramsgavsi agenti, romelTanac 

erTad SeiZleba rame gaiziaros(codna, gadawyvetileba). 

SesaZlebelia erTagentiani sistemebi Sedgebodes 

ramdenimeobieqtisagan - sxvadasxva moqmedi, calkeuli 

komponentebisagan. erTagentian sistemaSi TiToeuli obieqti 

iRebs davalebebs damoqmedebebis instruqciebs erTi centraluri 

procesidan. 

centralizebuli procesi axdens yvela am obieqtebis 

modelirebas.  

erTagentiani sistema videoTamaSebSi xSirad gamoyenebadia. 

rogorc aRvniSneT, TamaSis Janrobrivma mravalferovnebam 

gansazRvra xelovnuri inteleqtis masStaburoba. magaliTad sur 

18 mocemulia TamaSi Call Of Duty Ghosts 2, sadac gamoyenebulia 

individualuri agentTa amocana - nebismieri samxedro, romelic 

mTavari moTamaSis mxaresaa, an ar aris mis mxares, moqmedebs 

individualurad. maTi ZiriTadi mizania mowinaaRmdegis 

ganadgureba individualuri qcevis safuZvelze. 
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sur. 18 brZolis scena TamaSidan Call Of Duty Ghosts 2 

mravalagentiani sistemac erTi, saerTo centraluri 

procesidan iRebs davalebebs, Tumca erTagentianisgan 

gansxvavebiT, am sistemaSi Semavali yvela agentisTvis es 

davaleba saerToa. Sesabamisad, maTi moqmedebac, codnac da 

gadawyvetilebebis gamomtanic erTmaneTTan aris dakavSirebuli. 

agentebi ki ar arian EerTmaneTisTvis meoradi. isini axdenen 

erTmaneTis modelirebas saerTo codnis qveS. 

mravalagentiani sistemis didi upiratesoba mdgomareobs imaSi, 

rom isini mravalnakadad SeiZleba muSaobdnen, maTi warmadoba 

gacilebiT efeqturia individualur agentian sistemaze. 

videoTamaSebis SemTxvevaSi es ori sistema EerTmaneTTan 

mkacrad gansazRvrulia - TamaSis Janridan gamomdinare iqmneba 

xelovnuri inteleqti. arsebobs bevri TamaSi sadac 

mravalagentiani gadawyvetilebebia mocemuli. magaliTad sur 19-

ze mocemulia TamaSi Stronghold Crusaders 2. am TamaSSi arsebobs 

agentTa rolebi, TviToeul rols aqvs Tavisi mizani da qcevis 

damaxasiaTebeli niSnebi, magaliTad, mSvildosani yovelTvis 

isvris mSvilds, cxenosani arasdros isvris mSvilds, igi 

mxolod cxenidan utevs, ukidures SemTxvevaSi Camodis 

cxenidan.Sesabamisi rolis agentebi gaerTianebulebi arian 

saerTo miznis qveS da maT saerTo codna gaaCniaT erTmaneTis 

lokaciaze, sardlis brZanebebze da a.S. 



59 
 

 

sur. 19 videoTamaSi Stronghold Crusaders 2 

 

3.3 WianWvelebis amocanis erTagentiani da mravalagentiani 

modeli 

WianWvelebis amocanis implementacia, rogorc TamaSi, 

ramdenimenairad SeiZleba. ZiriTadi gansxvaveba iqneba moqmed 

inteleqtualur agentebSi - isini SeiZleba amocanas xsnidnen 

damoukideblad, aseve kooperaciulad. ganvixiloT TviToeuli  

TamaSis aseTi gansxvavebuli scenari. 

individualuri agentebis SemTxvevaSi, yovel WianWvelas 

gaaCnia randenime moqmedebis varianti: 

 moZraoba, vertikalurad, an horizontalurad. 

 gaaCnia radiusi, riTac igi poulobs raime obieqts. 

 obieqtis garCevis unari, aris Tu ara is foToli. 

 foTlis vargisianobis dadgena - vargisia Tu ara wasaRebad 

 TviToeuli WianWvela scnobs garkveul simbolos 

 moaWras Sesabamisi simbolo Tu moipoveba igi foTolSi 

 gadaitanos simbolo sacavSi da dabrundes ukan. 

erTi SexedviT Cven warmogvidga rTuli modeliindividualuri 

agentisaTvis. sityvaSi rTuli, igulisxmeba agentis moqmedebis 

masStaburoba, misi codnis bazis mravalferovneba.  
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TviToeuli WianWvela TamaSs iwyebs sawyisi codniT, codnis 

bazaSi gawerilia wesebi, riTac igi arCevs garkveul obieqts 

foTlisgan, aseve icis ras niSnavs vargisiani foToli da rac 

mTavaria scnobs Tavis simbolos. ganvixiloT erTagentiani 

WianWvelaTa amocanis simulaciis erTi nabiji. 

WianWvela Cndeba SemTxveviTad garkveul adgilas sibrtyeze, 

is iwyebs moZraobas aseve SemTxveviTad. mas, rogorc vTqviT 

gaaCnia, obieqtis povnis garkveuli radiusi. raime obieqtis 

povnis SemTxvevaSi WianWvela mimarTavs codnis bazas, Seadarebs 

obieqts foTlis parametrebs da gamoitans gadawyvetilebas, es 

obieqti aris Tu ara foToli. uaryofiTi pasuxis SemTxvevaSi, 

gaagrZelebs moZraobas. xolo dadebiTi pasuxis SemTxvevaSi 

gadadis Semdeg nabijze. am dros WianWvelam am operaciisTvis 

daxarja O(n) dro, n - amocnobisaTvis saWiro operaciebis 

raodenoba. 

foTlis povnis Semdegi nabijia, misi vargisianobis dadgena, 

Seicavs Tu ara Sesabamis simbolos. simbolos Semowmeba xdeba 

foTlis yvela Semavali simbolos gadamowmebiT - Tu foTolSi 

ver moiZebna aseTi aso, WianWvela miatovebs foTols da wava 

sxva foTlis saZebnelad, povnis SemTxvevaSi gadadis daWrisa da 

transportirebis etapze. 

saboloo etapi foTlis damuSavebisa aris simbolos moWra da 

gadatana sacavSi. rodesac WianWvela moWris napovn asos, igi 

maSinve waiRebs sacavSi am simbolos, daimaxsovrebs bolo 

koordinats sadac vargisi foToli ipova, raTa naWris gadatanis 

Semdeg dabrundes da gaagrZelos foTlis damuSaveba.  

damaxsovrebul koordinatze dabrunebis Semdeg WianWvela 

Tavidan imeorebs foTlis damuSavebis bijebs, eZebs simbolos, 

povnis SemTxvevaSi igi moaWris da gadaitans da kvlav 

dabrundeba. ase ivlis rekursiulad mana, sanam foTolSi ar 

amoiwureba Sesabamisi simboloebi. 

ganxiluli magaliTis mixedviT, individualur agentze 

dafuZvnebuli qcevebiT, WianWvelebis amocana raTqmaunda 
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amoixsneba, Tumca ar iqneba efeqturi, ra optimizaciac ar unda 

gavukeToT teqnikur algoriTmebs, idea mainc Seanelebs process. 

WianWvelas Zalian bevrjer uxdeba erTi da igive xangrzlivi 

bijebis gameoreba bevrjer. igi arc codnas inaxavs, arc 

gadascems aravis da Sesabamisad arc aravisgan iRebs. kargi 

iqneboda nebismieri foTlisTvis mas pirdapir mieRo informacia 

Sesabamisi simbolos arsebobis an ar arsebobis Sesaxeb, raTa mas 

daezoga simboloTa Semowmebis operacia, aseve kargi iqneboda 

daWrisas ara mxolod erTi aramed ramdenime simbolo 

gamoecalkevebina, iseve rogorc gadaetana ramdenime simbolo. 

magram WianWvela eulad, marto moqmedebs da Zveli qarTuli 

multfilmis msgavsad "marto muSaobs da aba ra icis rodis 

iqneba gza". 

zemoT vaxseneT codnis gadacema inteleqtualur agentebSi, 

rasac ar iyenebs WianWvelaTa amocanis individualuri agentis 

modeli. imisaTvis rom es amocana ufro moqnili da droSi 

aCqarebuli gavxadoT, saWiroa SemoviRoT multiagenturi qcevebi, 

multiagenturi codna da codnis gadacema. sanam WianWvelaTa 

magaliTs ganvixilavT multiagenturi mxridan, ganvixiloT 

codnis gadacemis meqanizmi videoTamaSebSi.  

 

 

3.4 codnis gadacemaTa zogierTi tipi videoTamaSebSi 

videoTamaSebSi konkretuli codna warmodgenilia konkretuli 

saSualebiT - xSir SemTxvevaSi es aris codnis baza. codnis 

bazis ganxorcieleba mravalnairad SeiZleba. xelovnuri 

inteleqtSi codnis warmodgenis yvelaze gavrcelebuli 

variantebi zemoT ganvixileT. videoTamaSebSi aseve SeiZleba 

codna warmodgenili iyos xistad, kodSi gawerili. aseve 

SeiZleba gawerili iyos garkveuli wesebiT (XML - Extensible Markup 

Language).  

nebismieri inteleqtualuri agentisTvis, romelic 

monawileobs multiagentur sistemaSi mniSvnelovania 
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iurTierTos sxva agentebTan - gauziaros codna da gamocdileba. 

zustad es ganapirobebs mravalagentiani sistemis upiratesobas 

individualurTan. ras niSnavs codnis gadacema? ra gziT 

SeiZleba iyos codna gadacemuli? 

multiagentur videoTamaSebSi arsebobs ramdenime 

gavrcelebuli meTodi codnis gadacemisa.  

saerTo goneba - "yvelani vfiqrobT erTsa da imaves" es aris 

programuli erTeuli, romelSic aRwerilia yvela codnisa da 

semantikis erTmaneTTan mimarTeba. nebismieri inteleqtualuri 

agenti imarTeba erTi centraluri gonidan, maTi koleqtiuri 

gadawyvetilebebi gamomdinareobs am sistemidan. am modelis 

dadebiTi mxare mdgomareobs mis simartiveSi, "saerTo gonebis" 

modeli winaswar dgeba, man winaswar icis TamaSis yvela 

gamovlenadi qceva, rac SeiZleba agents Sexvdes da Sesabamisad, 

agents uwevs mxolod gadawyvetilebis gamotana. am sistemis 

dinamiurad formireba ar xdeba, gonebas ar emateba, an ar 

akldeba codna. rTulia moqnili meqanizmis Seqmna, ramdeni 

agenti SeiZleba eurTierTebodes saerTo obieqts, saWiroa 

yvelasTvis droulad da sinqronulad muSaoba. (sur 20) 

 

    sur. 20 saerTo gonebis mqone agentTa moqmedeba 

signalebis gadacema danarCen agentebTan - "daiWire Cemi 

codna" signalebi aris garkveuli struqturis paketebi. isini 

Seicaven informacias Sesabamisi struqturis mixedviT. am 

informaciis safuZvelze agentebi iReben codnas.(sur 21) paketis 
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struqtura winaswar aris gansazRvruli developeris mier 

TamaSis Sesabamisad. am meTodis upiratesoba mdgomareobs imaSi, 

rom agentebi garkveuli radiusiT gavrcelebul signals 

pirdapir gadascemen sxva agentebs, mimRebi agentebi amuSaveben am 

paketebs da iqcevian Sesabamisad. signalis gadacemiT Cqardeba 

codnis gavrceleba, Tumca neldeba procesi, yvela agentma 

SeiZleba ver daiWiros erTi signali, xolo vinc daiWers is 

gaavrcelebs Sesabamis signals xelaxla. yvelaze uaryofiTi 

mxare am meTodisa aris is, rom codnis gadacemis procesi 

arasrulia. am algoriTmis ganxorcielebis ZiriTadi meTodi 

aris rekursia, signali rekursiulad vrceldeba, sanam yvela 

saWiro agenti ar miiRebs da daamuSavebs, rekursia da damuSaveba 

erTmaneTzea damokidebuli. amave dros, signalebis radiusi 

SeiZleba SezRuduli iyos - rodesac garkveuli signali ver 

miaRwevs agentamde, saWiroa misi Tavidan gagzavna, an iseTi 

agentis mier gagzavna romelic miiRebs. radgan winaswar ar aris 

cnobili romeli agentebi informirdebian, Sesabamisad yvela 

agents uwevs signalis gadacema. da es procesi aris rTuli 

rogorc mexsierebis aseve warmadobis mxriv. 

 

sur. 21 agentebis mier signalebis meSveobiT gaziarebuli codnis 
grafikuli modeli 

3.5 WianWvelebis amocanis mravalagentiani modeli 

WianWvelebis amocanis zemoTganxiluli erTagentiani sistema 

vnaxeT, rom bevri etapebisgan Sedgeba. es etapebi yovelTvis 

mxolod erTi agentis mier aris gasakeTebeli. Cven SegviZlia es 
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amocana ganvixiloT rogorc mravalagentiani TamaSi, sadac 

agentebs aqvT tavianTi rolebi, SeuZliaT kooperacia. isini 

moqmedeben rogorc individualurad, aseve koleqtiurad. 

koleqtiuri moqmedebis SemTxvevaSi maTi gadawyvetilebebi iqneba 

Sesabamisad, koleqtiuri, Tumca individualurze dafuZvnebiT. 

radgan TamaSia Cveni amocana, mivamsgavsoT bolomde TamaSs, 

SemoviRoT garkveul agentTa rolebi. bevri TamaSis ZiriTadi 

funqciuri meqanikaa garkveul Sinaarsobriv rolzea morgebuli. 

moTamaSe yovelTvis moqmedebs romelime damaxasiaTebeli 

Tvisebebis mqone moTamaSiT. rolebi winaswar arCevadia, 

Sesabamisi roli iTvaliswinebs Sesabamisi TamaSis strategias.  

TamaSebis industriaSi bevri saTamaSo roli erTmaneTs hgavs, 

Tumca Sesabamisi TamaSis tipidan gamomdinare mainc aqvT 

garkveuli individualuri Tvisebebi. individualuri Tvisebebi 

erTiandeba sityvaSi "unarCveva" (Skill). (sur.22, sur 23, sur 24) 

moTamaSes Tu saSualeba aqvs uanrCvevis winaswari arCeva, 

Sesabamisad, is irCevs Tavisi saTamaSo strategiidan gamomdinare. 

 

sur. 22 TamaSi Dark Souls personaJis unarCvevebis gansazRvra TamaSis 
dawyebis win 
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sur. 23 TamaSi World Of Warcraft personaJis unarCvevebis gansazRvra 
TamaSis Dawyebis win 

 

 

sur. 24 TamaSi Mount And Blade personaJis 

 

3.6 WianWvelebis amocanis unarCvevebze dafuZvnebuli 

mravalagentiani modeli Skill Based Model 

 

rogorc aRvniSneT, TamaSebSi moTamaSisa da agentis saTamaSo 

roli mis strategias gansazRvravs. ganvixiloT WianWvelebis 

amocanis mravalagentiani modeli. erTagentianisgan gansxvavebiT, 

aq funqciuroba gadanawilebuli iqneba, Sesabamisad aseTi tipis 
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modeli gansazRvravs amocanis swraf warmadobasa da 

multinakadianobas. 

sanam WianWvelaTa moacanis multiagentur funqciurobas 

ganvixilavT, amocanas SevxedoT rogorc klasikuri TamaSi, 

sadac rolebi mniSvnelovania. Cveni amocanisTvis ganvsazRvroT 

agent-WianWvelaTa rolebi damaTi damaxasiaTebeli unarCvevebi. 

 roli - WianWvela mzveravi(Walker) - misi mTavari funqciaa 

iaros mdeloze da eZebos foTlebi. WianWvelis codnis baza 

Sedgeba sastarto monacemebisagan. SeuZlia obieqtis garCeva 

foTlisgan da foTlis vargisianobis dadgena. mas aqvs foTlis 

aRmoCenis garkveuli radiusi, es radiusi aris dinamiuri da 

damokidebuli SeiZleba iyos moZraobis siCqareze. Tu WianWvela 

swrafia, radiusi SeiZleba iyos patara, xolo Tu WianWvela nela 

dadis radius didi eqneba. 

 roli - WianWvela foTlis mWreli (Rogue) - am WianWvela 

agentis mTavari funqciaa foTlis daWra Sesabamis amocnobad 

simboloze, maTi codnis baza Sevsebulia monacemiT, romelic 

zustad am Sesabamis simbolos miuTiTebs. WianWvela moZraobs 

garkveuli siCqariT. scnobs mxolod erT simbolos. 

 roli - WianWvela gadamzidi (Support) - am rolis WianWvelis 

funqciaa daWrili foTlis naWrebis gadatana sacavSi. maTi 

unarebia - siarulis siCqare da naWrebis awevis Zala. Zala, 

romelic gansazRvravs ramdeni foTlis naWeri SeuZlia 

gadaitanos sacavSi erTdroulad. 

rogorc vxedavT nebismieri rolisaTvis zogi unarCveva 

saerToa, Tumca es saerTo unarCveva ramdenad mniSvnelovania 

TviToeulisTvis es calke sakiTxia.aseve arsebobs konkretuli, 

rolisaTvis damaxasiaTebeli unarebi. moTamaSis , an agentis 

TamaSis stilis Sesabamisad SeiZleba movaxdinoT unarCvevebis 

klasifikacia. 

 moZraobis siCqare - nebismieri WianWvela moZraobs TamaSSi, 

maTi gadaadgilebis siCqare garkveul siswrafesTan aris 
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damokidebuli, es siswrafe SeiZleba ganisazRvros sididiT, 

Sesabamisad es sidide garkveuli rolebisaTvis mniSvnelovania, 

magaliTad mzveravisaTvis da gadamzidisaTvis, maTi moZraoba 

pirdapirproporciulia maTi muSaobis warmadobasTan da 

Sesabamisad amocanis moxsnis siswrafesTanac. 

 mdeloze obieqtis aRmoCena - es aris unari mxolod 

mzveravisaTvis, Sesabamisad danarCeni rolis WianWvelebs ar 

sWirdebaT es qceva, radgan maTi moqmedebis strategiaSi ar 

Sedis. 

 foTlis vargisianad cnoba - es unaric mxolod 

mzveravisTvis iqneba gankuTvnili, mxolod mzveravs SeuZlia 

foTlis Sefaseba. 

 simbolos amocnoba da daWra - es unari gankuTvnilia 

mxolod foTlis mWrelebisaTvis, maT aqvT unari ukve nacnob 

foTols gaukeTon analizi da da moaWran Sesabamisi amocnobadi 

simbolo. 

 moWrili simbolos transportireba - moWrili simbolos 

transportireba SeuZliaT mxolod gadamzid WianWvelebs, 

Sesabamisad maTi es unari individualuria da saWiroa mxolod 

am rolis WianWvelebisaTvis. 

konkretul amocanaSi, WianWvelaTa rolebi da unarCvevebi 

erTmaneTTan mWidrod aris dakavSirebuli, SeiZleba iTqvas, am 

principiT aris gadanawilebuli mTlianobaSi, amocanis amoxsna. 

mzveravebi dadian velze da eZeben obieqtebs TavianTi Zebnis 

radiusis mixedviT, rac mTavaria isini mxolod eZeben, anu maTi 

funqcia mxolod misi Sesabamisi klasidan gamomdinareobs. iseve 

rogorc foTlis mWreli mxolod foTols icnobs da Wris 

Sesabamis simbolos. xolo gadamzidi amaragebs sacavs daWrili 

simboloebiT. 

Tu Cven WianWvelebis amocanas ganvixilavT rogorc 

mravalagentian models, bunebrivia, Cndeba aucilebloba am 

agentTa erTmaneTTan urTierTqmedebaze, saWiroa agentebi 
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klasikuri mravalagentiani sistemis gagebidan erTmaneTs codnas 

uziarebdnen - unda gamoviyenoT romelime meTodi codnis 

gadacemisa. zemoT ganvixileT Sesabamisi meTodebi 

videoTamaSebSi codnis gadacemisa. aRvweroT SedarebiT 

optimaluri da Cvens amocanaze morgebuli meTodi - codnis 

markirebis amocana,  

 

3.7 codnis markirebis amocana, rogorc codnis gadacemis 

saSualeba WianWvelebis amocanaSi 

WianWvelebis amocanaSi, rogorc mravalagentian TamaSSi 

saWiroa codnis gadacema. am amocanaSi monawile agentebi 

davyaviT rolebad. Sesabamisad, TviToeuli rolis mqone agentma 

misi moqmedebis Sesaxeb sxva agents unda acnobos. konkretuli 

amocanidan gamomdinare yvelaze kargi varianti iqneboda codnis 

markirebis amocana. 

codnis markirebis amocanis principi aseTia, sibrtyis(an 

sivrcis) garkveul poziciaze  (X,Y) Seinaxos garkveuli 

informacia, codna K. am meTodis upiratesoba imaSi mdgomareobs, 

rom inteleqtualur agents pirdapiri gziT miewodeba codna 

bazaSi. ufro konkretulad ki, Tu agents uwevs raime signalis an 

informaciis gaanalizeba da daswavla, mas es informacia 

pirdapiri gziT miewodeba codnis bazaSi. codniaSi pirdapiri 

gziT miwodebuli informacia, romelic gamotovebs analizis 

etaps, imdenjer aris swrafi ra droc gaanalizebas sWirdeba.  

codnis pirdapiri gziT gadacemis ukeT gasagebaT ganvixiloT 

magaliTi, elenem Caifiqra ricxvi N. salome mas ekiTxeba Tu ra 

ricxvi Caifiqra, elene etyvis ramdenime miniSnebas am gamocanaze: 

 ricxvi luwia. 

 ricxvi orniSnaa. 

 ricxvi aTze iyofa unaSTod. 

 ricxvi TxuTmetzec iyofa unaSTod. 

 ricxvi ar aris meti ormocze. 
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 salome am ramdenime miniSnebis mosmenis Semdeg ifiqrebs, 

 ricxvi luwia? ese igi iyofa orze. 

 ricxvi orniSnaa? metia, an toli 10-ze da naklebia an toli 

98-ze. 

 Tu ricxvi aTze unaSTod iyofa, ese igi metia, an toli 10-

ze da naklebia, an toli 90-ze. 

 xolo Tu TxuTmetzec iyofa unaSTod, ese igi gamocnobis 

qveda zRvari izrdeba da pirobac icvleba - ricxvi metia, an 

toli 30-ze da naklebia an toli 90-ze. 

 Tu ricxvi ar aris 40-ze meti maSin es ricxvi yofila 30. 

es procesi rom sityvierad aRvweroT, gamodis, rom elenes 

mier Cafiqrebuli informacia, konkretulad ki ricxvi 30, 

arapirdapiri gziT miewoda salomes. salomem mxolod elenes 

gamocanebze dayrdnobiT gaakeTa analizi da  daaskvna ra 

ricxvic Caifiqra. (sur 25) mocemulia agentis mier arapirdapiri 

gziT miRebuli codna, rodesac mas iwevs gaanalizos informacia. 

 

 

sur. 25 codnis miwodeba arapirdapiri gziT 

sul sxva, gacilebiT martivi suraTi gveqneboda rom 

momxdariyo codnis pirdapiri gziT gadacema, Cveni konkretuli 

magaliTi aseTi saxis iqneboda - elene Caifiqrebda ricxvs K, 

xolo salomes pirdapir etyoda pasuxs da mas aRar 

dasWirdeboda drois daxarjva miniSnebebis gamocnobaze, maT 
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gaanalizebaze. (sur 26) analogurad xdeba xelovnur 

inteleqtSic roca gvaqvs msgavsi SemTxveva, meqanizmi zogavs bevr 

dros codnis gadacemis pirdapir gadacemaze. 

 

sur. 26 codnis miwodeba pirdapiri gziT 

 

 

3.8 codnis markireba WianWvelebis amocanaSi mzveravi 

WianWvelis SemTxvevaSi 

zemoTganxiluli sakiTxebidan davaskveniT, rom zogierT 

amocanaSi saWiroa gvqondes multiagenturi meqanika. Cven ukve 

viciT ras niSnavs multiagentur videoTamaSSi codnis gadacema, 

viciT ra upiratesoba aqvs inteleqtualur agentTa rolebad da 

klasebad dayofas. WianWvelebis amocana ganvixiloT rogorc 

multiagenturi videoTamaSi, sadac ZiriTadi warmadobis meqanika 

mdgomareobs codnis markirebiT gadacemaSi. 

WianWvela mzveravi moZraobs velze nebismieri mimarTulebiT. 

misi radiusisda Sesabamisad poulobs obieqtebs da iwyebs maT 

garCevas foTlisgan.  xdeba codnis bazaSi faqtebisa da 

pirobebis gadamowmeba. ganvixiloT erTi simulaciuri biji 

mzveravi WianWvelis moqmedebisa, rodesac is poulobs foTols. 

mzveravis codnis baza daaxloebiT ase gamoiyureba: 

faqtebi: 

faqti1: foToli mwvanea  
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faqti2: foToli msubuqia 0.01 gramze 

pirobebi:  

piroba1:Tu napovni obieqti mwvanea, Seamowme axali piroba 

meore faqtze  

Tu ara, datove codna konkretul adgilas konkretul 

obieqtze imis Sesaxeb, rom es obieqti ar aris foToli. 

gaagrZele Zebna. 

piroba2: Tu napovni obieqti 0.01 gramze msubuqia, is foTolia, 

datove codna konkretul adgilas konkretul obieqtze rom is 

foTolia. Tu ara - datove codna konkretul adgilas 

konkretul obeiqtze imis Sesaxeb, rom es obieqti ar aris 

foToli da gaagrZele Zebna. 

mzveravis moqmedebis Tanmimdevroba mkacradaa gansazRvruli, 

man Tu ipova nebismieri obieqti igi Tavis codnis bazaze 

dafuZvnebiT iwyebs analizs, aris Tu ara igi foToli. garkvevis 

SemTxvevaSi igi tovebs codnas konkretul adgilas, rom foToli 

upovia, xolo ar povnis SemTxvevaSi Sesabamisad iqceva, mxolod 

argumenti aris ucnobi obieqti, anu ar upovia foToli. 

codnis datovebisqceviT Sesabamisi mzveravi umartives saqmes 

ukve Semdeg momaval mzveravs, romelic konkretuli mizniT 

moadgeba amave obieqts, mas SeuZlia mxolod Seamowmos misi 

winamorbedis datovebuli niSani, aris Tu ara foToli es 

obieqti. dadebiTi da uaryofiTi pasuxis SemTxvevaSi aRarafers 

Seamowmebs, radgan man ukve icis informacia am obieqtze, 

gaagrZelebs gzas. mzveravis moqmedebis fsevdo aRwera 

Semdegnairad gadakeTdeba:  

piroba 1a. Tu napovn obieqtTan ukve aris markirebuli codna 

mis raobaze, gaagrZele gza, Tu ara da gadadi piroba 1-ze. 

piroba1: Tu napovni obieqti mwvanea, Seamowme axali piroba 

meore faqtze  

Tu ara, datove codna konkretul adgilas konkretul 

obieqtze imis Sesaxeb, rom es obieqti ar aris foToli. 

gaagrZele Zebna. 
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piroba2: Tu napovni obieqti 0.01 gramze msubuqia, is foTolia, 

datove codna konkretul adgilas konkretul obieqtze rom is 

foTolia. Tu ara - datove codna konkretul adgilas 

konkretul obeiqtze imis Sesaxeb, rom es obieqti ar aris 

foToli da gaagrZele Zebna. 

rogorc vxedavT, codnis markirebis gamoyenebiT WianWvela 

mzveravs Zalian SeiZleba gaumartivdes saqme. igi am meqanizmis 

gamoyenebiT dazogavs mTel rig operaciebs, romelic kavSirSia 

obieqtis analizTan codnis bazaze dayrdnobiT, xolo codnis 

markirebiT, mas pirdapir miewoda damuSavebuli informacia. 

 

3.9 codnis markireba WianWvelebis amocanaSi foTlis mWreli 

WianWvelis SemTxvevaSi 

rac Seexeba WianWvela foTlis mWrelebs, mzveravebis 

msgavsadac organzomilebaSi moqmedeben. maTi funqciaa foTlis 

daWra, Tumca ra ician, rom obieti foTolia. maTi am codnis 

SesavsebaT gvaqvs ori varianti: 

1) obieqtis povnis SemTxvevaSi gaakeTon misi analizi 

mzveravis Sesabamisad 

2) konkretul obieqtTan mimarTebaSi ixelmZRvanelon 

mzveravis mier markirebuli informaciiT. 

cxadia, pirveli varianti ar gamodgeba. Cven vTqviT, rom 

ganvixilavT WianWvelebis amocanis multiagentur variants. 

WianWvelebi davyaviT klasebad, TviToeuls gaaCnia Tavisi roli 

da mTavari funqcia. foTlis mWrels ubralod, ar SeuZlia 

foTlis amocnoba, igi mxolod simboloebs scnobs. gvrCeba meore 

varianti, romelic saukeTeso gamosavalia - foTlis mWreli 

moqmedebs mzveravis informaciaze dayrdnobiT. ganvixiloT 

mzveravis codnis baza, faqtebi da pirobebi: 

faqtebi: 

ფაქტი 1 : vcnob mzveravis datovebul informacias(obieqti 

foTolia Tu ar aris foToli) 
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faqti 2 : simbolo, romlis amocnobac SemiZlia გამოიყურება 

rogorc T 

pirobebi: 

piroba 1: Tu obieqti markirebulia codniT gadadi piroba 2-

ze, Tu ara, gaagrZele gza sxva foTlis ZiebaSi. 

piroba 2: Tu markirebuli obieqti foTolia gadadi piroba 3-

ze, Tu ara gaagrZele gza sxva foTlis ZiebaSi. 

piroba 3: Seamowme, Tu foToli Seicavs simbolo T, moaWeri 

simbolo da datove informacia amis Sesaxeb, konkretulad, darCa 

Tu ara Sesabamisi simbolo isev foTolSi, sul ramdeni simbolo 

aris moWrili. Tu ar Seicavs foToli simbolos, datove 

informacia amis Sesaxeb, rom ar Seicavs. gaagrZele gza. 

foTlis mWrelic, SeiZleba iTqvas, damokidebulia mzveravis 

Senaxul informaciaze. obieqtis povnisas, igi im SemTxvevaSi 

gadadis moqmedebaze, Tu man mzveravis datovebuli codna 

aRmoaCina konkretul obieqtze, Tu ver aRmoaCina agrZelebs gzas. 

sainteresoa isic, rom simbolos moWris Tu ar moWris 

SemTxvevaSi, mWreli tovebs codnas mis konkretul moqmedebaze. 

es codna sxva foTlis mWrels gamoadgeba, mas SeuZlia pirdapir 

gaigos aris Tu ara misi Sesabamisi simbolo am foTolSi. am 

faqtze dafuZvnebiT, foTlis mWrelis qceva icvleba 

Semdegnairad: 

piroba 1: Tu obieqti markirebulia codniT gadadi piroba 2-

ze, Tu ara, gaagrZele gza sxva foTlis ZiebaSi. 

piroba 2: Tu markirebuli obieqti foTolia, gadadi piroba 

2.1-ze, Tu ara gaagrZele gza sxva foTlis ZiebaSi. 

piroba 2.1 : Seamowme, Tu arsebobs wina mWrelebis informacia 

sakuTar simboloze, foTolSi arsebobs simbolo? gadadi piroba 

3-ze, ar arsebobs? gaagrZele gza.  

piroba 3: Seamowme, Tu foToli Seicavs simbolo T, moaWeri 

simbolo da datove informacia amis Sesaxeb, konkretulad, darCa 
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Tu ara Sesabamisi simbolo isev foTolSi. Tu ar Seicavs, datove 

informacia amis Sesaxeb, rom ar Seicavs. gaagrZele gza. 

wina kolebis codnaze dafuZvnebiT, mas SeuZlia dazogos 

simbolos Semowmebis operaciebi. igi pirdapiri gziT miiRebs 

Setyobinebas Tavisi simbolos foTolSi arsebobis Sesaxeb. 

 

3.10 codnis markireba WianWvelebis amocanaSi foTlis 

gadamzidi  WianWvelis SemTxvevaSi 

WianWvela-gadamzidi agentis funqcia martivia - ipovos 

moWrili foTlis naWeri da waiRos sacavSi, Tumca mis qcevaSi 

saWiroa garkveuli optimizacia. ganvixiloT am rolis agentis 

codna: 

faqtebi: 

faqti 1: nebismieri moWrili foTlis zoma ar aRematebaD-s. 

faqti 1.1: moWrili foTlis naWeri Sedgeba erTi simbolosgan. 

faqti 2: yvela foTlis naWers, romelsac aqvs erTi simbolo, 

SeiZleba gadaitanos sacavSi. 

faqti 3: SeuZlia gadaitanos foTlis naWeri(naWrebi) Tu jamSi 

iwonis(iwonian)m-masas. 

pirobebi: 

piroba 1:Tu napovni obieqtis zoma naklebiaD-ze. is foTlis 

naWeria, gadadi piroba 2-ze, Tu ara, gaagrZele gza sxva obieqtis 

ZiebaSi. 

piroba 2: Tu foTlis naWeri Seesabameba waRebis pirobas, nu 

is msubuqia, gadavides piroba 3-ze, Tu ara da waiRos erTi naWeri 

sacavSi da naWris dabinavebis Semdeg dabrundes, an ar dabrundes 

am adgilas. 

piroba 3: moecmul foTlis midamoSi Seamowmos yvela 

arsebuli foTlis naWrebidan ramdenis waReba SeuZlia. 

me-2 da me-3 pirobebi kiTxvis niSans hbadebs. ras niSnavs ukan 

dabruneba, an ratom unda dabrundes, an ar unda dabrundes 

gadamzidisamuSao adgilas? am qcevas ganapirobebs misi wina 
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qceva - darCa ki wasaRebi simboloebi? Tu darCa, unda dabrundes 

maT wasaRebad, xolo Tu bolo naWeri waiRo sacavSi, misi 

dabinavebis Semdeg undagaagrZelos Zebna sxva naWrebisTvis. 

SeiZleba vifiqroT, rom nebismier, ukan dabrunebul WianWvela 

gadamzids darCenili naWrebi ar daxvdes, anu igi konkurenciis 

msxverpli gaxdes, Tumca am problemis optimizaciac SeiZleba. 

Tu nebismieri WianWvela-gadamzidi datovebs codnas imis Sesaxeb, 

darCa Tu ara simboloebi foTlis midamoSi, nebismier Semdeg 

momsvlels pirdapiri gziT gadaecema es codna. Sesabamisad, isini 

ukve gaagrZeleben sxva naWrebis Zebnas da ara arsebul zonaSi 

darCenili naWrebis moZebnas. 

me-3 pirobas rac Seexeba, imisaTvis, rom davaoptimiziroT 

pirobis funqcia, saWiroa gadamzids garkveuli saxiT daxvdes 

codna ukve moWrili naWrebis raodenobis Sesaxeb.igi pirdapir 

mimarTavs Semowmebis funqcias konkretuli raodenobiT da ar 

daiwyebs xelaxal Zebnas. am codnas ki, rasakvirvelia, pirdapiri 

gziT miiRebs winamorbedi foTlis mWrelidan. rogorc vaxseneT, 

nebismieri foTlis mWreli tovebs informacias konkretul 

adgilas moWrili simboloebis Sesaxeb. 
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Tavi 4. obieqtTa gamocnoba xelovnur inteleqtSi 

WianWvelebis amocanaSi foTlis mWreli WianWvelis moqmedebis 

ZiriTadi meqanika, simboloTa amocnobaSi mdgomareobs. 

simboloebisgan Sedgeba foTlebi, romlis amocnobac da daWrac 

xdeba. ganvixiloT simboloTa amocnobis amocana. 

yvelaze martivi axsna Tu rogor xdeba aso-cifruli 

elementebis amocnoba aris 

Sablonuri damTxvevis meSveobiT. yoveli36asosTvis an 

cifrisTvis iarsebebs Sabloni, romelic inaxebagrZelvadian 

mexsierebaSi. Semomavali nimuSi Sedardeba Senaxul 

Sablnebis simravlesTan da Tu iarsebebs sakmarisi damTxveva 

maSinnimuSs mieniWeba Sesabamisi Sablonis Sesabamisi klasi. 

eseTstruqturaSi, nimuSis zomaSi an kuTxeSi mciredi 

cvlilebamogvardeba standartizaciis da normalizaciis 

procesebis 

meSveobiT.magalTad: SesaZloa moxdes yvela nimuSis atrialeba 

ise, rom maTi absica gaxdes vertikaluri. damatebiT SesaZloa 

gaxdessaWiro suraTis winaswari damuSaveba / gasufTaveba, radgan 

rogorcadamianebs iseve cxovelebs SeuZliaT nimuSis 

dazianebuli angaurkveli nawilebis amocnoba / Sevseba (sur. 27). 

 

sur. 27 sanam daiwyeba Sablonis damTxveva, nimuSs SesaZloa Seucvalon 
orientacia, an zoma. 

am tipis Sablonuri damTxvevis sqema im SemTxvevaSi imuSavebda 

Tu normalizaciis procedura iqneboda sakmarisi Sedegebis 

nimuSebis calsaxad gardasaqmnelad. samwuxarod aRniSnulis 
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miRweva aris TiTqmis SeuZlebeli, aso-ricxviTi elementebis 

martiv SemTxvevaSic ki. aso AA-s Sabloni SesaZloa ufro metad 

daemTxves aso R-is Sablons vidre Tavs sakuTar Sablons da 

piriqiT (sur. 28). 

 

sur. 28 suraTze naCvenebia Tu rogor SeiZleba aso AA-s Sabloni 
daemTxves aso R -s Sablons da piriqiT 

 

is xazi romelic aso Q-s ansxvavebs aso OO-sgan SesaZloa 

ganTavsebuliiyos ramodenime wertilSi (sur. 29). 

 

 

sur. 29 aso Q  da aso O-s simboloTa variantebi romelTa garCevac 
xdeba 

 

Sablonuri damTxvevis sqema muSaobs Zalian warmatebulad Tu 

amosacnobi simboloebi aris statikurad (xistad) gawerili. 

Sedegad kompiuterebi, romlebsac evalebaT Cekis boloSi 

dawerili angariSis nomrebis wakiTxva martivad axorcieleben am 

operacias maTSi Cawerili SablonebTan SedarebiT. am magaliTSi 
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rame saxis gaurkvevlobis Tvidan asacileblad simboloebs mudam 

aqvT 38erTi forma da arian erTmaneTisgan maqsimalurad 

gansxvavebulebi.simboloebi, romlebsac adamiani cnobs ar arian 

ese erTmaneTisgan gansxvavebulebi. Tu Cven davufiqrdebiT Tu 

rogor axerxebs adamiani AA-s da R-s an QQ-s da O-s 

erTmaneTisgan garCevas davinaxavT rom unda arsebobdes 

garkveuli kritikuli Tvisebebi, romliTac am simboloebs 

erTmaneTisgan ganvasxvavebdiT. xazi romelic kvTavs asoQQ-s aris 

Zalian mniSvnelovani OO-sgan ganmasxvavebeli elementi. 

amavdroulad am elementebis gansxvavebisas wris formas ufro 

naklebi datvirTva aqvs. SesaZloa modeli, romliTac xdeba 

Tvisebebis kombinaciebis dadgena ufro warmatebuli iyos vidre 

Sablonebze dafuZnebuli modelis. Tvisebebis analizis modeli 

iyo Zalian popularuli fsiqologiasa da kompiuterul 

mecnierebebSi 1960-iani wlebis ganmavlobaSi. am dros Seiqmna 

savaraudod fsiqologiisTvis yvelaze warmatebuli selfrijis 

pandemoniumis sistema, romelic Tvidan warmoadgenda 

kompiuterul programas, romelsac SeeZloa morzes signalebis 

amocnoba, magram SemdgomSi popularoba hpova rogorc aso-

ricxviTi simboloebis amomcnobma modelma, romelic Seqmna 

neiserma (1967) da lindeim da normanma (1972).  

sistema Sedgeba sxvadasxva raodenobis da sxvadasxva klasis 

„demonebisgan“. CvenTi miznebisTvis yvelaze mniSvnelovani arian 

Tvisebis demoni da SemecnebiTi demoni. Tvisebis demoni arCeviTan 

paxuobs roca mas mieodeba konkretuli lokaluri konfiguracia 

(marjvena kuTxe, vertikaluri xazi...). xolo SemecnebiTi demoni, 

warmoadgens konkretul asoebs da Tvisebebis demonTan eZebes 

Tvisebebis konkretul kombinacias. Sedegad SemecnebiTi demoni, 

romelic warmoadgens aso HH-s SesaZloa eZebdes or vertikalur 

da erT horizontalur xazs da damabiT iToxvdes oTxi marTi 

kuTxis arsebobas. rac ufro meti saWiro Tvisebebis moZieba 

moxdeba, ufro xmamaRla SeZlebs SemecnebiTi demoni imis 
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yvirils, rom is warmoadgens damTxvevis umaRles albaTobas. 

xolo arCevanis gamkeTebeli demoni irCevs iseT SemecnebiT 

demons, romelic yvelaze xma maRla yviris. Sedegad, am sistemaSi 

TiToeuli simbolo warmodgenilia rogorc kritikuli 

Tvisebebis mqone simravle da yoveli suraTis procesireba xdeba 

ierarqiuli struqturiT abstraqciis sxvadasxva doneebze. am 

modelSi barlou da sxvebi gulisxmobdnen rom tvinis martivi 

ujredebi asrulebdnen pandominumis sistemis Tvisebis demonebis 

movaloebas da awvdidnen informacias sxva ujredebs, romlebic 

Sesabamisad moeqceodnen gadawodebul abstraqtul parametrebs. 

eseTi hipoTetur ujredebs eZaxdnen „bebia ujredebs“ an „yviTeli 

volcvagenis deteqtorebs“, raTa yuradReba gaemxavilebinaT im 

abstrqcul mastimulirebel garemoebebze, romlebzec isini 

moqmedebdnen. pandominumis sistemas SeuZlia sxvadasxva Tvisebas 

mianiWos sxvadasxva rangi, imisda mixedviT Tu ramdenad kargad 

jdeba es Tvisebebi konkretul nimuSebSi. am sistemis garda 

arseboben kidevsxva sistemebi, romlebic zemoT aRwerili 

sistemis analogiurad swavloben rangis cvlilebas stimulsa da 

stimulzeganxorcielebuli reaqciis mixedviT. pandominumis tipis 

sistemas aseve SeuZlia garkveuli Sinaarsidan Sesabamisi 

daskvnebis gamotana. magaliTisTvis suraT 30-ze naCvenebia 

magaliTi, Tu rogor moqmedebs Sinaarsi adamianis asoebis aRqmis 

unarze. 

 

sur. 30 adamianis asoebis aRqmis unaris Sinaarsi 

imisda mixedviT Tu romeli asoebis garemocvaSia moqceuli, 

erTi da igive forma SesaZloa iqnas danaxuli rogorc aso AH 

aseve aso AA-ad. pandominumis sistemaSi, am faqtebze dayrdnobiT 

Cven SegviZlia zeda - donis demonebs ufleba davrToT rom 
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gamoacocxlon is qveda donis demonebi, romlebic Seesabamebian 

Sesabamis nimuSs raTa maT ufro xmamaRla dauZaxon 

gadawyvetilebis mimReb demons. Tumca rogorc adamianis nimuSis 

da obieqtebis amocnobis zogadi modeli pandomoniumis sistema 

ar aris damakmayofilebeli. ZiriTadad imitom rom is 

dafuZnebulia nimuSebSi arsebuli Tvisebebis simravlis 

aRwerebze, romlebic Tavis mxriv arian mini-Sablonebis 

analogiebi. erT-erTi sababi ris gamoc pandomoniumi iyo 

popularuli iyo misi Tavsebdaoba neurofsiqologiasTan. Tumca 

Cven ukve vnaxeT rom cali ujredi ver CaiTvleba „Tvisebis 

damdgenad“. amas marTalia ar aqvs mniSvneloba wminda 

fsiqologiuri da kompiuteruli mecnierebebis TvalTazrisiT, 

magram arsebobs sxva problemebi. Tvisebebis aRmwer sias ar 

SeuZlia srulad gadmosces danaxuli detalebis sruli 

struqtura. Sesabamisad, pandomoniumis sistemas SesaZloa 

simboloebi SeeSalos ufro iSviaTad gamoyenebad simboloebTan. 

magaliTad : EE da ∑ anu iseTi tipis Secdomebi, romlebic 

zogadad adamianebs ar SeeSlebodaT. amasTan erTad, 

pandomoniumis sistema ar iTvaliswinebs erTi nimuSis sxvadasxva 

magaliTis informacias anu gadawyvetilebis mimRebi demonis 

Sedegi mudam iqneba erTi imisda miuxedavad aso AA-s romeli 

versia iyonaCvenebi. saWiroa arsebobdes gza, romliTac Cven 

SevZlebdiT gangvesxvavebina sxvadasxva nimuSebis sxvaoba da 

amasTan erTad SevZlebdiT erTidaigive tipis nimuSebis 

dajgufebas. 

 

4.1 struqturuli aRmwerebi 

zogadi da moxerxebuli formati adamianis nimuSis 

daobieqtebis amosacnobad mocemulia struqturuli aRmweri 

enebismeSveobiT. struqturuli aRmwerebi ar exmarebian Teorias 

romelicadgens Tu rogor xdeba cnoba, isini ubralod gvaZleven 

gamoxatvisswor tips, romelzec SesaZlebelia aRninSuli 

Teoriis ageba.struqturuli aRmwerebi gvaZleven Teoriebis 
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simravleskonkretuli konfiguraciis Sesaxeb. eseTi Teoriebi 

aRwerenkonfiguraciis komponentis bunebas da wvrilmandebian am 

nawilebis 

struqturuli ganlagebebiT. Sesabamisad aso T-s 

struqturuli aRwera, SesaZloa gamoiyurebodes Semdegnairad: 

 

  sur. 31 aso T -s struqturuli aRwera 

struqturuli aRweris enis gamoyenebiT SesaZlebelia 

konkretuli koncefciis da kategoriis modelis ageba, romelic 

SeZlebs nebismieri Semomavali obieqtisTvis Sesabamisi klasis 

dadgenas. eseTi modelebi avlenen struqturis aucilebel 

Tvisebebs, magram SesaZloa nakleb yuradRebas uTmobdes sxva 

detalebs. Sesabamisad aso T-s modeli SesaZoa gamoiyurebodes 

rogorc suraTi 31 b naxazi, xolo suraTi 30 c-ze naCvenebia is 

modelebi, romlebic SesaZloa kategorizirdes rogorc aso T, 

xolo igive naxatis c-Si naCvenebia modelebi, romlebic ar 

gamodgeba aso T-s aRwerad. struqturuli aRmwerebis morgeba 

ufro martivia obieqtebis amocnobaze vidre Sablonebis an 

Tvisebebis gamosaxulebebze. obieqtis suraTi SesaZloa aRwerili 

iyos sxvadasxva donis abstraqciis mqone struqturuli 

aRmwerebis mixedviT. TiToeuli es done warmoadgens aRweris 

SesaZlo „domeinebs“. aRniSnuli magaliTis gansaxilvelad 

aviRoT suraTi 32. 
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sur. 32 aso T-s samganzomilebiani figura 

es suraTi SesaZloa aRwerili iqnas sxvadasxva unikaluri 

domeinis mixedviT, romelTa zogadi kategorizireba 

SesaZlebelia moxdes rogorc „2 ganzomilebiani“ an „3 

ganzomilebiani“. 2 ganzomilebiani aRmweri gadmoscmebs micemul 

suraTs da am suraTis aRwera SesaZloa moxdes Zalian 

abstraqtuli da zogadi terminebiT. is SesaZloa aRiweros 

rogorc sxvadasxva sikaSkaSis mqone wertilebis erToblioba, an 

rogorc xazebis erToblioba da a.S. mniSvneloba ar aqvs Tu 

rogori da ra donis „2 ganzomilebiani“ aRwera iqneba mocemuli 

zemoT naCvenebi figurebis, am aRwerebis mixedviT zemoT naCvenebi 

ori figuris gamoxatuleba iqneba erTmaneTisgan Zalian 

gansxvavebuli. es mxolod “3 ganzomilebiani” aRweris modelSia 

SesaZlebeli rom am or figuras Soris moxdes tolfardobis 

dafiqsireba, radgan am tipis aRmwerebi gadmoscemen obieqtis 

wyobis da agebulebis aRwerebs. Sesabamisad, zemoT naCvenebi 2 

naxazierTamenTis analogiuria mxolod obieqtebis aRweris 

doneze, romelic ar aris damokidebuli dakvirvebis wertilze. 

Sedegad erTi da igive obieqtis sxvadasxva vizuals suraTebis 

domeinSi eqneba gansxvavebuli struqturuli aRwera, magram 

iqnebian analogiurebi obieqtebis domeinSi. Cveni problema exla 

mdgomareobs imaSi rom gavarkvioT rogor unda moxdes 

struqturuli aRwerebis ageba 3D doneze, maTi Sedareba da 

sasurveli Sedegis miReba. vinstonma 1975 wels, warmoadgina 
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adreuli ilustracia imisa Tu rogor aris SesaZlebeli 

struqturuli aRmwerebis gamoyeneba obieqtis amocnobisas. 

aRniSnuliT man gvaCvena Tu rogor SeiZleba magaliTebze 

swavlebis gziT moxdes obieqtebze saerTo warmodgenis 

Camoyalibeba. man Seqmna programa romelsac SeZlo eswavla 

martivi saTamaSoebis struqturis cnoba (sur.33).kompiuterul 

programas gadaewodeboda TiToeuli formissaTamaSos nimuSi da 

aseve am formasTan miaxloebuli nimuSebi. swavlebis procesi iyo 

Semdgomi: Tavdapirvelad mas gadaewodeboda Sesaswavli 

saTamaSos aslinimuSi mas programa mianiWebda 

Sesabamisstruqturul aRweras 

 

 

sur. 33 saTamaSoebis nimuSi, romelTa cnobac SeeZlo vinstonis 
programas 

 

sur. 34 treningis mimdevroba 

SemdegSi programas gadaewodeboda pedestali formasTan 

miaxloebuli formis mqone figurebi, romlebic ar warmoadgenen 

pedestals (sur: 34 naxazi b). mniSvnelovani am gadacemul 
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saTamaSoebSi iyo is, rom yvela figura Sedgeboda ori 

nawilisgan: agurisgan da dafisgan. Sesabamisad sistemas 

pedestalis formis mqone obieqtis da ara-pedestalis formis 

mqone obieqtebis SedarebiT, ukve SeeZlo aego pedestalis 

modeli, romelSic naCvenebi iqneboda Tu ra pirobebs unda 

akmayofilebdes erTmaneTan mimarTebaSi figuris nawilebi, raTa 

figuras daerqvas pedestali. obieqts rom daerqvas pedestali 

savaldebuloa rom „misi erTi nawili myardebodes misi meore 

nawilisgan“, „horizontalur mdgomareobaSi myofi dafa unda 

idges vertikalur mdgomareobaSi myof agurze“. 

Cven specialurad gaCveneT swavlebis magaliTi pedestalis 

nimuSze, radgan mas gaaCnia aso T-stan miaxloebuli 3 

ganzomilebianiforma, Sesabamisad aso T-s 3 ganzomilebiani 

struqturuli aRwera iqneba pedestalis aRwerasTan Zalian 

miaxloebuli mxolod erTi sxvaobiT. pedestalis SemTxvevaSi 

misi Semdgeni nawilebic Tavis mxriv warmoadgnen 3 ganzomilebian 

obieqts, xolo aso T-s SemTxvevaSi misi Semdgenebi arian 

horizontaluri da vertikaluri xazebi. 

davubrundeT vinstonis programas. pedestalis amocnobis 

identuri procesis gamoyeneba SesaZlebelia moxdes sxva 

figurebis, magaliTad suraTze naCvenebi saxlis an arkis 

saTamaSos obieqtebis dasadgenad.  

Sedegad vxedavT rom vinstonis obieqti operirebs obieqtebis 

domeinSi. mas SeuZlia miiRos aguris an dafis proeqcia da maT 

mianiWos Sesabamisi kategoria. Tumca Tavad aguris da dafis 

struqturuli aRwera unda iyos gansazRvruli programis sxva 

doneze. swored es dabali donis programebi, romlebic 

amuSaveben aRwerebs da gadascemen informacias Semswavlel 

programas warmoadgenen vinstonis sistemis problemas. Cven 

gvWirdeba uketesi gza, romliTac vinstonis tipis 

procedurebisTvis SevZlebdiT sakmairis raodenobis 

struqturuli aRwerebis momaragebas, romelic ar iqneboda 

SezRuduli xelovnuri samyaros farglebSi. amisTvis Cven unda 
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davubrundeT obieqtebis amocnobis fundamentalur problemas. 

gavixsenoT rom obieqtebis proeqcia 

retinaze damokidebulia dakvirvebis wertilze. Sesabamisad 

Tu Cven daeyrdnobodiT damkvirveblis kuTxidan agebul obieqtis 

aRweraze, Cven dagvWirdeboda bevri sxavdasxva dakvirvebis 

wertilebis Sesabamisi aRwerebis Senaxva. 

 

4.2 obieqtebis grafebad warmodgena da  

amocnobis sxvadasxva midgomebi 

paTerni[15] aris mravaljer gamoyenebadi problemis gadaWris 

xerxi.paTernebi warmodgenen  Semdegi saxis aRwerebs: 

<paTerni> ::= <<Tviseba><mniSvneloba>?<validuroba>>* 

<<mimarTeba><mniSvneloba>?<validuroba>>* 

<mimarTeba> ::= <ISAA mimarTeba>|<kompoziciis mimarTeba> | 

<agregirebis mimarTeba> 

<Tviseba> ::=   Tvisebis aRmniSvneli termi  

<mniSvneloba> : :=   | diskretuli simravle 

<validuroba>::= {true,false} | [0,1]C R 

<kompoziciis mimarTeba>::=   mTeli-nawili mimarTeba 

<agregirebis mimarTeba> ::= asocirebis mimarTeba 

mocemeulia garkveuli raodenobis klasebis (cnebebis) 

simravle {             }. TiTioeuli   klasisTvis gvaqvs 

garkveuli raodenobis paTernebi {                  }gamosacnobi 

obieqtis aRwera unda moiZebnos gamosacnob X obieqtTan yvelaze 

axlo mdgomi paTerni da Sesabamis klasis indeqsi: 

i* = min Dist(X,   ); 

1<=i<=n 

1<=j<=ik 

manZilis gamosaTvlelad TiToeuli paTerni warmodgeba 

mravalSriani grafis saxiT. TiToeul SreSi Tavsdeba grafi 

romelic Sedgenilia asocirebis mimarTebiT Sedgenili klasebis 

wveroebisgan da Tvisebebis mniSvnelobebis wveroebisgan . xolo 
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yovel momdevno SreSi Tavsdeba mimdinare Sris klasis wveroebis 

Semadgeneli klasebis wveroebisgan, maTi TvisebaTa 

mniSvnelobebis da mimarTebiT dakavSirebuli klasebisgan. 

analogiurad xdeba gamosacnobi wveroebis warmodgena .  

gamocnobis procesi am SemTxvevaSi warmoadgens erTi erTi 

donis Sris obieqtis da paTernis grafebis SeTavsebis amocanas, 

romelic eqvivalenturia ori grafis maqsimaluri saerTo 

qvegrafis moZebnis amocanisa. rTuli obieqtebis gamocnobisTvis 

aris Semdomi midgomebi: 

1. klasikuri qvevidan -zeviT, roca ganisazRvreba jer qveda 

doneze obieqtis   Semadgeneli nawilebis maT 

paternebTan siaxlove da Semdgom mSobeli  nawilebis siaxlove 

da ase Semdeg sanam ar mivaRwevT sawyis obieqts. 

                                             ∑             

       

 

sadac      {                    } aris nimuSi    klasis, xolo 

              fasdeba rogorc ori grafis Sedareba da es amocana 

aris NP-Complexity.        {                    }klasebis sia    ,      

grafi, romelic Sedgeba TvisebebiT da kavSirebiT X-is 

rekursiis dawyebis piroba       , sadac    {                }aris 

sia naswavli klasebis. xolo rekursiis dasrulebis pirobaa 

      =  . optimaluri mniSvneloba akmayofilebs tolobas 

   {      }        {  
 } . 

rTuli obieqtis da ganuzRvrelobebis SemTxvevaSi 

gadasaWreli amocana Zalian bevr gamoTvliT resursebs 

Txoulobs da praqtikulad umetes SemTxvevaSi SeuZlebelia misi 

gamoyeneba.  

meore midgomaa zevidan-qveviT(sur 35), roca zeda doneze 

gamoiTqmebahipoTeza da Semdgom es hipoTeza mowmdeba obieqtis 

Semadgeneli nawilebze , Semdgom maT Semadgenel nawilebze da 

ase Semdeg sul mcire nawilebamde. es meTodi moiTxovs 

apriorul codnas sawyisi obieqtis Sesaxeb , raTa swored Sedges 
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hipoTeza , magram rTuli obieqtebisTvis am aprioruli 

informaciis mopoveba rogorc wesi rTulia. 

 

 

sur. 35 zevidan-qveviT tipis gamocnobis arqiteqtura 

 

kombinirebulia midgoma(sur 36) , roca gamoiyeneba 

erTdroulad orive zeviT moyvanili meTodi. es metodi 

xasiaTdeba Semdegi TvisebebiT: qvevidan-zeviTgamocnobis meTodi 

uzrunvelyofs maRal pararelizms , amitom SesaZleblia mraval 

agenturi modelis gamoyeneba zevidan-qveviT gamocnobismeTodi 

moiTxovs cnebebissemantikasTan muSaobas da daskvnebis meqanizmis 

gamoyenebas. amitom agentebs unda hqondeT onTologiaze -

dafuZnebuli arqiteqtura, daskvnebis keTebis da semantikuri 

siaxlovis gansazRvris meqnizmebiT. 
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sur. 36 kombinirebuli tips gamocnobis arqiteqtura 
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Tavi 5. argumentaciis meqanizmi videoTamaSebSi. 

videoTamaSebis xelovnur inteleqtSi didi roli uWiravs 

koleqtiur gadawyvetilebebs. ramdenime agentis gaerTianebam 

SeiZleba sxva saxe misces TamaSs. mravalagentian sistemasTan 

moTamaSis interaqcia bevrad saintereso gamowvevaa. am 

SemTxvevaSi agentebi erTmaneTTan urTierTqmedeben da iReben 

saerTo gadawyvetilebas. es gadawyvetileba ki gamomdinareobs 

maTi individualuri gadawyvetilebebidan, romlebsac pirobiTad, 

argumentebi ewodeba. argumentebi dafuZvnebulia codnis bazaze, 

agentis pirad gamocdilebaze, romelic man moqmedebis dros 

daagrova. aRvweroT argumentaciis tipebi, ganvixiloT 

konkretuli argumentaciis meqanizmi WianWvelaTa amocanaSi, 

sadac argumentacia WianWvela-agentTa gaerTianebaTa mTavari 

meqanizmia. 

 

5.1 argumentaciis meqanizmi xelovnur inteleqtSi 

argumentebiT swavleba erT-erTi ZiriTadi meTodiaxeluvnur 

inteleqtSi, argumentebis logikaze dafuZnebulimodeli 

umTavresia komfliqtebis mogvarebis, miznis miRwevis 

dagadawyvetilebis miRebisTvis. arsebiTi dialeqtikuri xasiaTi 

ammodelisa gadmogvces damfuZneblebma dialogze dafuZnebuli 

argumentebis formalizaciisTvis, magaliTad, roca agenti 

cdilobsdaaarwmunos rwmenaSi sxva persona is ukve 

darwmunebulia WeSmaritebaSi, an roca agenti mizanmimarTulia 

raRacis gakeTebiskenis awarmoebs molaparakebebs, 

bolodroindeli kvleviTi proeqtiaviTarebs zogad models 

argumentaciisas, romelsac dafuZnebulia daskvnasa da 

gadawyvetilebaze[8,11]. bevri Teoriuli da praqtikuli 

developmenti dafuZnebulia seminaluri argumentebis 

Teoriaze.Dung argumentaciis Teoria mimarTulia grafisken, 

romelic Sedgeba argumentebis nakrebisgan args da binaruli 

Seteva R TandakavSirebiT, am freimvorkis argumentebi 

ganisazRvreba rogorcsxvadasxva semantika sadac senamtikis 
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arCveani utoldeba sxvadasxvaxarisxs skepticizmis. sakiTxis 

gafarToeba ganisazRvreba „misaRebiaRricxvebiT“ roca argumenti 

X E Args ambobs rom misaRebia S µ Args maSin roca y utevs x TiTon 

gamodis damarcxebuli z argumentiT ,magaliTad Tu s i aris 

maqsimaluri warmoadgens yvela Semavalarguments romelic 

akmayofilebs s s maSin roca s i ambobs rom isiqneba gagrZeleba 

rCeuli semantikis. bolo wlebis intensiurswavlebas aqvs 

mravali mimarTuleba, is SeiZleba aixsnasargumentebis 

farglebSi abstraqtuli xasiaTiT da kodirebissintuiciiT. 

xazgasmuli da zemoT aRniSnuli logika kravsargumentebs args 

da Seteva R ze rCeba ganusazRvreli, amgvaradsaSualeba gveZleva 

logikis sxvadasxva formalizaciisvis. Teoriis daskvnebis 

Semdeg SeiZleba ganisazRvros pretenziebi 

argumentebisa,argumentebi ZiriTadad aris mtkicebuleba 

kandidatis daskvnisa-argumenti moicavs gagebad logikas. dankis 

Teoria amitom SeiZlebagagebuli iqnas semantikad, monotonur 

msjelobad. am gagebiT mizaniaraa mxolod swori daskvnis 

gakeTeba aramed daupirispirdeoponents, sad aris aplikacia 

romelic gamoiTvlis logikas,racionaloba niSnavs daamkvidro 

sisworis standarti. marTlac bevrilogika programirebis 

Seesabameba dagis Teorias, dagis semantikasSeiZleba mravali 

gagrZeleba qondes gansakuTrebiT argumentebisTeorias, Tumca 

SeiZleba aRmovCndeT problemis winaSe roca ismenerTis 

arguments da unda miiRo gadawyvetileba , romelsac ar aqvs 

gagrZeleba[9]. ilustraciisTvis ganvixiloT P argumentebi, Ada B 

amindis amindis prognozi 

1 : dRes iqneba mSrali amindi londonSi maSin roca sy im 

gamoacxadaa mze = A 

Q1: dRes iwvimebs londonSi maSin roca CNN ma gamoacxada 

naleqi = Bda B ayeneben urTierTgamomricxav argumenetebs da 

epaeqrebianerTmaneTs (semantikuri prZola)dagis Teoriis 

Tanaxmad gvaqvs ori varianti A da B romelTaganarcerTi araa 
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gamarTlebuli, arsebobs problemis gadaWris erTi 

gza,upiratesoba mianiWo romelime arguments, zogierTi am 

momentSirTavs da amarTlebs dagis Teorias. dagis Teoria 

ivrcobaupiratesobis miniWebis principiT, ase rom Setakebisas X 

is Y zewarmatebulia im SemTxvevaSi Tu Y i ver jobia X s, dagis 

freimvorkidafuZnebulia Rirebulebebze da Rirebulebebis 

mniSvnelobaze.amindis magaliTi roli romelic ganvixileT 

zemoT da A da Bsupiratesoba radgan BBC ufro sandoa vidre 

CNN, B e ar iyowarmatebuli moieriSe vidre A amitom am brZolis 

magivrad SeiZlebadavtovoT mxolod {A} es magaliTi aris 

ilustracia problemisgadaWris argumentebiT.xSir SemTxvevaSi 

aucilebelia informacia imis savaraudod Tuvin iqneba 

gamarjvebuli, Tumca informacia upiratesobis Sesaxebiyos 

araswori, Sefaseba SeiZleba Seesabamebodes konteqsts, 

romelsacafasebs sando wyaro sxvadasxva kriteriumebis 

mixedviT, amisaTvisaucilebelia situaciis Sefaseba sxvadasxva 

kriteriumebiT, amdenadgWirdeba komfliqtis upiratesobis 

informacia rom amtkico zemoTmoyvanili faqtebi. 

ilustraciisTvis gavagrZeloT zemoT moyvanilimagaliTi amindis 

Sesaxeb : 

2: magram BBC aris ufro sando vidre CNN = C 

3: magram CNN i ufro kompeteturia amindis prognozSi vidre 

BBC = 

C1 

4: zogadi Sedareba ufro mniSvnelovania vidre vidre 

prognozisandoobasTan dakavSirebuli: E 

C s argumenti ar ewinaaRmdegeba B s Tumca is gamoxatavs 

arguments A supiratesobas B ze , Tumca C gamoxatavs 

upiratesobas B s Aze , C daC1 epaeqrebian erTmaneTs rac maT 

gamoxates urTierTsawinaaRmdegowinadadebebi, sabolood E 

moiTxovs C1 upiratesobas C ze damxolod C1 i amarcxebs C s, 
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amgvarad Cven gvaqvs skeptikurisamarTliani argumenti C1 is 

romelic moiTxovs B s upiratesobas Aze da B aris skeptikurad 

marTali .am TavSi Cven gvsurs ganvavrcoT dagis Teoria rom 

yuradRebamivaqcioT argumentebs, gverdi dayofilia Semdegnairad 

,ganvixilavT dagis Teorias da argumentebs, im gverds romelsac 

CvenmivyvebiT aRvwerT swavlebas argumentebis 

formalizacias.dagis argumentebis Teoria grZeldeba rom 

integracia moxdesupiratesoba argumentebs Soris. gafarToebuli 

Teoria icavs dagisabstraqtul midgomas.argumentebi romlebic 

gamoxataven upiratesobas aris martivikvanZi grafaSi, 

upiratesoba aplikaciis aris abstraqtuli Tviseba,axali 

Setakebis gansazRvra romelic dakavSirebulia 

argumentebisupiratesobasTan , Setakeba argumentebs Soris 

romelic iqnebaupiratesobis moTxovnis sagani, amgvarad ar aris 

savaldebuloicode upiratesobis gansazRvra . upiratesobis 

argumentebigamoxatavs sawinaaRmdego upiratesobas oponentebs 

Soris, SemdegCven ganvagrZobs dangis statiebs ase rom 

argumentebs da SetakebebsWirdeba aRdgena. vrcceli semantikebi 

semantikis gavrcobisTvisganisazRvreba zustad ise rogorc 

rogorc dangis Teoria, zogierTizogadi Sedegi romelic axlavs 

vrcel semantiks dangis TeoriaSiaseve naCvenebia vrcel 

freimvorkSi. Cveni mizania safuZveliCavuyaroT aplikaciis 

pirdapir modifikacias da gavaviTaroTdangis argumentebze 

dafuZnebuli upiratesoba. vrceli Teoriagvawvdis zogad 

parametrebs viswavloT argumentebis upiratesoba daufro 

zogadad Setakebebi, amgvarad zemoT naxsenebi 

freimvorkiSeiZleba ganvavrcoT da mxedvelobaSi miviRoT 

argumentebiromelic gamomdinareobs problemis 

gadawyvetilebidan. aq CvenganvixilavT argumentebis freimvorkis 

or ZiriTad klass.gafarToebuli Teoria Seqmnilia imisTvis rom 

gaaerTianosfreimvorki romelic aviTarebs dangis Teoriis 

upiratesobisprincips. es seqcia aRwers rogor SeiZleba 

gafarTovdesierarqiulad argumentebze damyarebuli 
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mniSvnelobebi.gafarToebuli Teoria aris SemoTavazebuli 

rogorc obieqtis doneromelic alagebs faqtebs prioritetebis 

mixedviT, aseTiformaluri gavrceleba obieqtis donis enis 

argumentebiskonstruqciisTvis wesebTan da prioritetebTan 

erTad[10].argumentebi komfliqtis Sesaxeb prioritetebi 

SeiZlebaCamoalibdessxva faqtebidan gamomdinare, aseTi midgoma 

azogadebsformalizacias da upiratesobebi SeiZleba 

damyarebuli iyos 

wesebis prioritetebze aramed argumentis siZliereze. 

 

 

5.2 klasikuri argumentacia 

am TavSi ganvixilavT dangis argumentebis Teorias[4,15]: 

1. dangis argumentebis freimvorqi aris piroba AF=(Args;R)sadac 

Argsაris argumentebis erToblioba da R µ Args £Args. pirvel 

figuraSi naCvenebia isrebi x da y -  ken sadac  (X; Y ) 2 R (sur. 37) 

 

sur. 37 dengis argumentaciis freimvorqis magaliTi 

dangi Semdeg ganixilavs argumentebis wvdomas, funqciebis 

Tvisebebs da freimvorkis dasaSveb gagrZelebas. 

2. AF = (Args;R), S µ ArgsდაA;B;C; : : : აღნიშნავსარგუმენტსArgsში. 

 1. Sარისთავისუფალიკონფლიქტი8A;B 2 S 

ესარარისშემთხვევაროცა(A;B) 2 R 

 A s SeuZlia pativi sces S Tu 8B 2 Args: Tu (B;A) 2 R Semdeg 

SesaZlebelia C 2 (C;B) 

 funqciis tisebebi AF, aRniSnavs FAFgansazRvrulia 

rogorc:- - FAF : 2Args 7→ 2Args (S) = fAjA wvdomadia w.r.t. Sg 
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 თუSთავისუფალიკონფლიქტი , მაშინSარისდასაშვებიპირობაAF 

თუყოველიუმენტიშიწვდომადიაS (i.e., S µ FAF (S)) 

3. AF = (Args;R), SქვეფუნქციააArgs ის, და Fფუქნციაა AF. როცა : 

 Saris funqci romelic misaRebia (S = F(S)) 

 S aris stabiluri funqcia Tu 8B =2 S, 9A 2 Sda (A;B) 2 R 

 S aris fundamenturi funqcia Tuki S µ FAF (S) 

S € (srulyofili, upiratesi, stabiluri, fundamenturi) 

argumenti gulisxmobs semantikas Tuki is ekuTnis funqcias. 

argumenti aris semantikuri Tu is ekuTnis mxolod erTs da ara 

yvelas erTad. 

 

5.3 mniSvnelobaze damokidebuli argumentacia 

am TavSi Cven gvsurs ganvavrcoT dagis Teoria rom yuradReba 

mivaqcioT argumentebs, gverdi dayofilia Semdegnairad , 

ganvixilavT dagis Teorias da argumentebs, im gverds romelsac 

Cven mivyvebiT aRvwerT swavlebas argumentebis formalizacias. 

gavixsenoT pirveli seqciis amindis prognozis magaliTi sadac A 

da  B semantikuri Setevebia ((A;B), (B;A) E R) A a upiratesia B 

ze(rasac iTxovs argumenti C ) , B ver epaeqreba A s , 

paralelurad A verasodes amarcxebs B s , Tu Cven SevafasebT 

SesaZleblobas maSin A  piroba dasaSvebia da B ara. (sur 38) 

mocemulia dengis Teoriis variantebi. 

 



95 
 

 

sur. 38 dengis Teoriis gavrcobis ramdenime varianti 

 

5.4 semantikuri SeTavsebis modeli argumentaciis 

meqanizmisaTvis 

SeTavsebi modelis asagebad[13] davuSavT, rom obieqti, an cneba 

warmodgeba sasruli raodenobis fenebis saxiT. nulovan-sawyis 

fenaSi moTavsebulia TviTon obieqti (cneba ) Tavisi atributebiT 

(TvisebebiT da mimarTebebiT), xolo yovel Semdeg fenaSi 

Tavsdeba wina fenis obietis Semadgeneli nawilebi-qveobieqtebi 

(cnebis Semadgeneli qvecnebebi) TavianTi atributebiT. 

SemovitanoT SeTavsebis funqcia              , romelic 

gansazRvravs gamosacnobi obieqtebisa da cnebebis paternebis 

siaxloves aq     {        } aris operatori romelic 

gamosacnob obieqts an klasis paterns asaxavs maTi aRmweri 

grafebis simravleSi. ganvsazRroT   funqciis mniSvnelobebis 

miRebis pirobebi Tvisebebis da mimaRtebebis SemTxvevaSi: 

1. Tvisebebis SeTavseba:  ((           ))    Tu 

  (    )    (    )   {      (    )                }  

obieqtis Tvisebebis simravle srulad moicavs paTernis 

Sesabamis simravleebs da paTernis ToTeuli Tvisebis 

mniSvnelobebisTvis sruldeba konkretuli predikatebiT 

gansazRruli piroba obieqtis Sesabamis mniSvnelobebTan 

mimarTebaSi. mag: Tu paTernisTvis gansazRrulia Tviseba „sigrZe 
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< 10“ da obieqts gaaCnia es Tviseba maSin SeTavseba , 

ganxorcieldeba Tu Tvisebis mniSvneloba naklebi ineba 10- ze , 

mag. 5. am SemTxvevaSi gvaqs sruli gansazRruloba ( 𝑒𝑟 𝑎    𝑦). 

2. mimarTebebis SeTavseba:  ((           ))    Tu 

  (    )    (    )  𝑟{       𝑟                         } Matchs 

Certainity             

sadac  - operatoria , romelic nebismier obieqts ukvSirebs 

misi qveobieqtebis simravles. obieqtebis mimarTebebi uTavsdebian 

paTernis mimarTebebs Tu paTernis qveobieqtebis simravlesruli 

gansazRrulobiT uTavsdeba obieqtis qveobieqtebis simravles, 

paTernis mimarTebebis simravles srulad faravs obieqtebis 

mimarTebebis simravle da paTernis nebismieri mimarTebis 

Tvisebis mniSvnelobis dakmayofileba xdeba Tu mas Tviseba 

gaaCnia. 

3.  ((         ))    sxva SemTxvevaSi , roca paterni 

nawilobriv uTavsdeba obieqts an saerTod ar uTavsdeba da am 

SemTxvevaSi vambobT rom gvaqs ganuzRvreloba (𝑢  𝑒𝑟 𝑎    𝑦). 

 

5.4 Tvisobrivi argumentebis generireba 

Tvisobrivi argumentaciis generacia[4] iwyeba maSin , roca 

obieqtis Tvisebebis SeTavsebis agenteba TavianTi saqme 

daamTavres.  arguntaciis dasagenerireblad gamoiyeneba 

 ((           ))funqcia da dardeba maTi Tvisebebis simravleebi. 

qveviT cxril 1 -Si moyvanilia c da h-is mniSvnelobebi . Tu 

moxda paternTan sruli Tanxvedra maSin , yvelaferi garkveulia 

da mis konfdencialobis done aris Certainty da sxva agentebi 

ver SeekamaTebian am arguments. maSin roca xdeba nawilobrivi 

Setavseba da SeTavsebis funqcia dadebiTia maSin 

confidencialoba gaurkvevelia da SesaZlebelia am 

argumentaciis gaprotesteba. 

C +(h) 
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SeTavsebad

ia 

Tu obieqtis yvela Tviseba o TanxvedraSia paTern t -s 

TvisebebTan da Sesabamisad, mniSvnelobebic emTxveva da 

 (           )    

SeuTavseba

dia 

Tu obieqtis yvela Tviseba o msgavsia paTern t -s 

TvisebebTan, an / da Sesabamisad, mniSvnelobebic ar emTxveva 

da (           )    

C -(h) 

SeuTavsebe

lia 

sxva SemTxvevaSi  (           )    

cxrili 1 Tvisobrivi argumentebis SeTavsebadoba 

5.5 mimarTebiTi argumentebis generireba 

mimarTebiTi argumentaciis procesi iwyeba maSin Tu 

Tvisobriviargument generirebulia da is ganicdis Setevas , 

amasTan yvelgamosacnobi obieqtis yvela qveobieqti. unda iyves 

paternebTanSeTavsebuli. qveviT cxril-Si moyvanilia 

argumentebiskonfidencialobis da kontr argumntebis wamoyenebis 

pirobebi. aqargumentaciis gamosaTvlelad 

gamoiyeneba               funqcia. (cxrili 2) 

C +(h) 

SeTavsebad

ia 

Tu obieqtis yvela Tviseba o TanxvedraSia paTern t -s 

TvisebebTan da Sesabamisad, mniSvnelobebic emTxveva da 

                 

SeuTavseba

dia 

Tu obieqtis yvela Tviseba o msgavsia paTern t -s 

TvisebebTan, an / da Sesabamisad, mniSvnelobebic ar emTxveva 

da                 

C -(h) 

SeuTavsebe

lia 

sxva SemTxvevaSi                  

cxrili 2 mimarTebiTi argumentebis SeTavsebadoba 
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5.6 agentebis mier struqturuli argumentebis generacia 

struqturuli agentebi  argumntebis generacias ganixilaven  

cnebebis ontologiuri ierarqiis konteqstSi , roca mocemuli 

obieqti SeiZleba SeuTavsdes ierarqiis nebismier cnebas. ra Tqma 

unda argumentebis generireba iwyeba zevidan qveviT  da  

algoriTmi unda Cavides rac SeiZleba Rrmad. Tu romelime 

doneze ver moxerxda SeTavseba Tvisobrivad da mimarTebrivad da 

aris gaurkvevloba, maSin  iererqis dabal safexurebze mdgomi 

cnebebi unda moiniSnos rogorc ara gamocnobadi, udavo 

konfidencialobiT da maTTvis argumentebi aRar unda 

dagenerirdes. Tu iererqiis romelime doneze gvaqs 

ganuzrvrelobis konfidencialoba da kontr argumenti arsebobs 

am doneze, maSin es cnebac unda moiniSnos rogorc ara 

gamocnobadi,  udavo konfidencialobiT da argumentacia unda 

gagrZeldes mSobeli cnebisTvis. (cxrili 3) 

N აგენტის დანიშნულება კ

ოდი 

ტი

პი 

რაოდენობა 

1 obieqtebis gamoyofa A

O 

Sla

ve 

m 

2 Tvisebebis mniSvnelobebis 

gamoTvla 

A

P 

Sla

ve 

m+1 

3 obieqtis Tvisebebis 

SeTavseba paTernis TvisebebTan 

A

PM 

Sla

ve 

m+n 

4 obieqtis mimarTebis 

SeTavseba paTernis mimarTebebTan 

A

RM 

Sla

ve 

m+n 

5 obieqtis struqturis 

SeTavseba paTernis  

A

SM 

Sla

ve 

m+n 

6 argumentebis generatorebi A

A 

Ma

ster 

m+n 

7 gadawyvetilebis mimRebi A

DM 

Gu

ru 

1 
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cxrili 3 dagenerirebuli struqturuli argumentebis cxrili 

 

pirvel rigSi muSaobas iwyeben Tvisebebis gamomTvleli da 

obietebis gamomyofi agentebi. Tvisebebis gamomTvleli agentebi 

muSaobas iwyeben im SemTxvevaSi, rogorc ki raime obieqti 

arsebobs an gamoiyofa. Tavis mxriv, Tvisebis SeTavsebis agentebi 

maSin aqtiurdebian , rodesac Tvisebebis mniSvnelobebi 

gamoTvlilia. amis Semdeg aqtiurdebian Tvisebebis mixedviT 

argumentaciis generatori agentebi. Tu mocemuli klasisTvis 

Tvisebebi gamoTvlilia da arsebos kontr argumenti Tvisebebis 

mixedviT am klasis Sesaxeb, maSin aqtiurdebian mimarTebaTa 

SeTavsebis agentebi , romelTa Semdegac iwyeben muSaobas 

mimarTebebis mixedviT argumentaciis generatori agentebi. Tu 

mocemuli klasisTvis  kontr argumentebi  mainc Cndeba maSin 

iwyeben muSaobas Sesabamisad struqturis SemTavsebeli da 

argumentebis generatori agentebi. 

mas Semdeg rac TiToeuli argumentebis generatori agenti 

daagenerirebs Tavisi argumentebis simravles , agentebi cvlian 

TvianT argumentebs. roca yvela agentisTvis cnobili gaxdeba 

sxva agentebis argumentebi maSin isini agenerireben SetevaTa 

simravles . Seteva Cndeba maSin, roca  obieqtis SeTavsebis 

mnSvneloba paternTan ukeTesia vidre sxvisa dah - is mniSvneloba 

konfliqturia , magaliTad  argument             𝑒𝑟 𝑎    𝑦    -ze 

xorcieldeba Seteva argument              𝑒𝑟 𝑎    𝑦    - is mier 

Tu  da  warmoadgenen erTidaigive obieqtissxvadasxva paternTan 

SeTavsebas, an             𝑒𝑟 𝑎    𝑦    - s SemTxvevaSi Tu gvaqs 

obietis erTidaigive paTernaTan SeTavseba. 

rodesac argumentebis da SeTavsebis simravleebi warmoqmnilia 

, agentebma unda gamoiTvalon upiratesi gafarToeba, audenciis 

da konfidenciis mniSvnelobidan gamomdinare . argumentebis 

simravle globalurad subieqturad misaRebia, Tu TiToeuli 

elementi Cans romelime agentis sasurvel gafarToebis 
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simravleSi. argumentebis simravle globalurad obieturad 

misaRebia , Tu TiToeuli elementi Cans yvela  agentis sasurvel 

gafarToebis simravleSi. Tu argumenti aris arc subieturad da 

arc obieqturad misaRebi maSin is ganixileba rogorc 

usafuZvlo. 

 

 

 

 

 

 

 

 

Tavi 6. koleqtiuri gadawyvetilebebis miReba videoTamaSebSi. 

mravalagentiani xelovnuri inteleqtis erTerTi ZiriTadi 

meqanika mdgomareobs koleqtiur gadawyvetilebebSi. agentebi 

urTierTqmedeben erTmaneTTan da axdenen sakiTxis saerTo 

SemuSavebas. aseTi midgomis gamoyeneba yovelTvis ar aris 

mizanSewonili, raTqmaunda mocanis tipzea damokidebuli. 

videoTamaSebSi Janri da scenari mkacrad gansazRvravs teqnikur 

maxasiaTeblebs. magaliTad, WianWvelebis amocana idealuri 

variantia, rom ganvaxorcieloT koleqtiuri gadawyvetilebebis 

sistema. 

 

6.1 multiagenturi sistemis zogadi daxasiaTeba 

zog gaerTianebas (domain) Wirdeba MAS(MultyAgent System). ufro 

detalurad, Tuam gaerTianebaSi arian sxvadasxva organizaciebi, 

sxvadasxva tipisa damiznebis mqone xalxi, saWiroa 

mravalagentiani sistema maTiurTierTobisaTvis. im SemTxvevaSic 

ki, Tu TiToeul organizacias surs sakuTari Sinagani 

uSiSroebis modelireba erTi saerTo sistemiT, organizaciebi ar 

miscemen am sistemis Seqmnis uflebas mxolod erT adamians. 
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sxvadasxva organizaciebs WirdebaT sakuTari sistema, romelic 

yvelaze ukeT akmayofilebs maT moTxovnebs.  

magaliTisaTvis warmovidginoT kompania X, romelic awarmoebs 

saburavebs, magram xelSekrulebiT TanamSromlobs Txilis 

produqciaze kompania Tan. am produqciis procesis erTi 

sistemaSi mosayvanad, unda moxdes X-sa da Y-is Sida saqmeebis 

modelireba. Tumca arcerT kompanias ar awyobs sakuTari 

informaciis an kontrolis sxva kompaniisaTvis gasajaroveba an 

gadacema. ori kompaniis SemTxvevaSi SesaZloa miiRwios 

SeTanxmebas, magram mravali kompaniis SemTxvevaSi MAS 

mniSvnelovania.  

sxva magaliTi SeiZleba iyos saavadmyofos ganrigis Sedgena. 

es garemo moiTxovs sxvadasxva agentebs rom warmoadginos 

sxvadasxv adamianebis interesebi saavadmyofoSi (sxvadasxva 

gamocdilebisa daprofesiis eqimebi, romlebsac gaaCniaT 

gansxvavebuli ganrigi, eqTnebi, aseve operatorebi da a.S). 

radganac am adamianebs gaaCniaT sxvadasxva ganrigi, sxvadasxva 

kriteriumebis gaTvaliswinebiT, maTi warmodgena saWiroa 

sxvadasxva agentebiT. 

im garemoebebSic, sadac ar gamoiyeneba 

distribuciulisistemebi, zogjer saWiroa MAS. mravali agentis 

arsebobam SesaZlebelia optimizacia gaukeTos sistemis 

warmadobas, paraleluri gamoTvlis meTodis warmoebiT. MAS is 

paralelizmi SesaZloa daexmaros droiT SezRuduli an sivrciT 

SezRuduli moTxovnebis dakmayofilebas. 

garda imisa, rom davalebebis sxvadasxva agentebize 

ganawilebiT miiRweva paralelizmi, simZlavre aris MAS 

isupiratesoba, romelsac yavs zedmeti agentebi. Tu kontroli da 

SesaZleblobebi Tanabradaa gadanawilebuli sxvadasxva 

agentebze, sistemis muSaoba bevrad stabiluri da efeqturia. Tu 

erTi agenti (procesori) marTavs yvelafers, erTiumniSvnelo 

Secdoma xSir SemTxvevaSi ganapirobebs sistemis avariulad 
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dasrulebas. Tumca ar aris aucilebeli mravalagentiani sistema 

ganawilebuli iyos sxvadasxva procesorebze, sistemis avariuli 

marcxis Tavis asarideblad agentebi unda iyvnen gadanawilebuli 

sxvadasxva manqanebze. 

mravalagentiani sistemebis kidev erTi upiratesobaa 

masStaburoba (scalability). isini arsebiTad modulurebi arian 

da karg modelirebul sistemaSi advilia axali agentebis 

damateba raTa sistema gafarTovdes axali SesaZleblobebiT. 

aseve es upiratesobamoicavs arsebuli modulebis 

SesaZleblobebisa da kontrolis cvlilebis simartivesa da 

moqnilobas.  programistis TvalsazrisiT, modulurobas 

mivyavarT martiv programirebasTan. erTi rTuli amocanis 

centralizebul agentze davalebis nacvlad, mas SeuZlia 

gansazRvros qve-amocanebi da dauwesos kontroli sxvadasxva 

agentebs am davalebebebis Sesasruleblad.  

mravalagentiani sistema, inteleqtTan erTad aseve SeiZleba 

gamoyenebul iqnas socialuri da cxovrebiseuli mecnierebis 

fundamenturi problemis gadasaWrelad. inteleqti Rrmad 

dakavSirebulia urTierTqmedebasTan. iTvleba rom yvelaze 

saukeTeso gzis dasawyisi inteleqtualuri manqanebis 

Sesaqmnelad aris socialuri manqanebis Seqmna. es Teoria 

efuZneba socialur- biologiur Teorias romelic miiCnevs rom 

xelovnuri inteleqti swored socialuri urTierTobis 

safuZvelze Seiqmna. 

garda imisa, rom MAS Tavsebadia zogadad yvela yvela zemoT 

xsenebul principTan, arsebobs ramdenime argumenti multi-

robotul sistemebSi. davalebebSi, romlebic iTxoven robotebis 

ganlagebas koknkretul adgilebSi, upirateoba aqvT robotebis 

jgufs erT robotTan SedarebiT, radgan SesaZlebelia maTi 

gadanawileba sxvadasxva geografiul adgilebSi. saboloo jamSi, 

rogorc vimsjeleT, mraval-robotiani sistema, romelic Sedgeba 

SedarebiT iaffasiani, SezRuduli SesaZleblobebis, magram 

konkretuli davalebis Sesrulebis unaris mqone robotebisagan, 
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meti upiratesobiT sargeblobs, vidre erT-robotiani sistema, 

mZlavri da yovlisSemZle robotiT. 

qvemoT CamoTvlilia mizezebi, Tu ratom unda gamoviyenoT 

MAS:  

mravalagentiani sistemebis gamoyenebis mizezebi 

 raRac garemoebebi iTxoven mas 

 paralelizmi 

 simZlavre 

 masStaburoba 

 martivi programireba 

 inteleqtualurobis Sesaswavlad 

 geografiuli gadanawileba 

 fasis efeqturoba 

 

6.2 multiagenturi sistemis saWiroeba  

WianWvelebis amocanaSi. 

WianWvelebis amocanaSi agentTa qcevebi dafuZvnebulia maT 

rolebze. TviToeuli roli gansazRvravs WianWvelis codnis 

bazis specializacis. maTi codnis gadacema erTmaneTis mimarT 

mWidrod aris dakavSirebuli amocanis amoxsnis siswrafesTan. 

rogrc vnaxeT, amis mTavari ganmpirobebelia codnis pirdapiri 

gziT gadacema agentebisaTvis. 

ra moxdeba Tu WianWvelebi imoqmedeben gundurad? ras niSnavs 

WianWvelebis gundad gaerTianeba? ra ganapirobebs ramdenime 

WianWvelis koleqtivSi Sesvlas? gacilebiT ukeTes Sedegs 

miviRebT, Tu movaxdenT WianWvelaTa gundurad formirebas. 

WianWvelebis amocanaSi gundebis formireba xdeba dinamiurad. 

nebismier dros, realur droSi, romelime klasis WianWvelam 

SeiZleba daimatos sxva, igive klasis WianWvela da maTi 

moqmedeba moxdes koleqtiurad. aseve, SeiZleba vinme 

gaTavisufldes gundidan. TviToeuli klasis WianWvelaTa 

gaerTianebisTvis da gacalkevebisaTvis arsebobs garkveuli 
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pirobebi, aseve am provesis dadebiTi da uaryofiTi mxareebi. 

gundSi gaerTianeba unda moxdes optimaluri parametris mxriv, 

optimaluri parametri bevri ram SeiZleba iyos, magaliTad, 

mzveravisTvis swrafad siaruli, an TvalTaxedvis radiusi, 

gadamzidisaTvis jamuri foTlebis awevis cona, an moZraobis 

siswrafe. ganvixiloT agentTa jgufurad gaerTianebis 

magaliTebi da koleqtiuri gadawyvetilebebi. 

 

6.3 koleqtiuri gadawyvetilebis makontrolebeli meqanizmi-

Savi dafis arqiteqtura. 

jgufuri gadawyvetilebebis meqanizmi dafuZvnebuli jgufur 

argumentebze. arsebobs argumentebi, romelTagan xdeba "ufro 

sworis" arCeva da miiReba koleqtiuri gadawyvetileba. 

bunebrivia, Cndeba kiTxva, ras niSnavs swori argumenti? vin 

wyvetavs romeli argumenti aris gamomavali monacemi? 

Savi dafis arqiteqtura aris rTuli amocanebis gadaWris 

strategia sxvadasxva codnis wyaroebis gamoyenebiT[5,16,17]. Savi 

dafa aris globaluri wvdomadi monacemTa baza romelic 

gamoiyeneba Sualedurad, amocanis gadaWris nawilobriv 

Sedegebze. Savi dafis arqiteqtura SegviZlia warmovidginoT 

rogorc jgufi specialistebis romlebic sxedan Savi dafis win. 

isini muSaoben erToblivad imisTvis raTa moaxdinon amocanis 

gadaWra da amisTvis isini iyeneben Sav dafas rogorc samuSao 

adgils amocanis gadawyvetisTvis.  

problemis gadaWra iwyeba misive gamocxadebiT da xdeba 

Tavdapirveli monacemebis dawera Sav dafaze. specialistebi 

uyureben Sav dafas da eZeben SesaZleblobas rom wvlili 

Seitanon amocanis ganviTarebaSi. rodesac specialisti ipovis 

SesaZleblobas is akeTebs Canawers Sav dafaze da imedovnebs rom 

isini gamoiyeneben mis wvlils raTa ipovon amocanis gadaWris 

gza. es procesi grZeldeba manam sanam ar moxdeba amocanis 

gadawyveta. Savi dafis arqiteqtura Sedgeba sami komponentisgan. 

Savi dafis arqiteqtura Sedgeba 3 komponentisgan: 
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 codnis wyaroebi 

 Savi dafa 

 makontrolebeli komponenti 

codnis wyaroebi arian damoukidebeli modulebi romlebic 

Seicaven saWiro codnas amocanis gadawyvetisTvis. maT ar 

sWirdebaT icodnen arseboba sxva codnis wyaroebis, magram maT 

unda icodnen Tu ra mdgomareobaSia amocanis gadaWris procesi 

da informacia romelic warmodgenilia Sav dafaze.  

  

6.4 Savi dafis arqiteqtura strategiul videoTamaSebSi 

mTavari mizani realur droSi strategiuli videoTamaSisa 

aris damokidebuleba jgufebs Soris da ara individualuri 

damokidebuleba, amitomac saWiroa centralizebuli sistemis 

kontroli. es amcirebs amocanis mTlian sirTules radgan 

aZlevsindividualebs iyvnen martivebi, xolo sirTule eqceva 

centralizebuli sistemis farglebSi. 

agentis sxva aspeqtiT agentebis kordinacia aris 

maTikomunikacia. Savi dafis sistema aris midgoma romelic 

saSualebas iZleva moxdes agentebis komunikacia 

centralizebulad[18]. zustad Savi dafis arqiteqturac 

warmoadgens iseT arqiteqturas, sadac muSaoba xdeba 

centralizebulad da komunikacia struqturuli mesijebiT[17].  

agenti agenerirebs informacias, romelic moicav codnas misi 

Sida mdgomareobis da Semogarenis Sesaxeb, es mesiji ki isaxeba 

Sav dafaze. Igi warmoadgens sistemis sawyis mdgomareobas. es 

yvelaferi saSualebas aZlevs sistemas iyos martivimoqnili, 

sirTuleebis gareSe. 

Savi dafis arqiteqtura Seqmnilia imisTvis raTa gaumklavdes 

rTul amocanebs, cud struqturebs. es yvelaferi ki 

dafuZnebulia saZiebo programul codnaze da saSualeba aqvs 

gaaerTianos sxvadasxva codnis wyaroebi. mTavari problemaa Savi 

dafis arqiteqturaSi moxdes strategiis SenarCuneba da relur 

droSi usafrTxoebis uzrunvelyofa. 
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WianWvelebis amocanaSi SegviZlia SevTanxmdeT, rom nebismier 

WianWvelas SeuZlia gaswios lideroba jgufSi. Sesabamisad masve 

SeuZlia Camoayalibos gundi. TviTon ki iqneba lideri. am 

SemTxvevaSi gundis Savi dafis makontrolebeli meqanizmic 

Tavadve SeiZleba iyos. gundis formireba SeiZleba bevrnairad 

SeiZleba moxdes(parametrze damokidebuli, margi qmedebis 

koeficienti da a.S.) 

 

6.4 mzveravTa gundis dinamiuri formireba dakoleqtiuri 

gadawyvetilebebi. 

WianWvelebis amocanaSi nebismier mzveravs aqvs foTlis 

amocnobis   radiusi. mocemuli radiusis mqone wrewiris SigniT 

igi aRmoaCens vargis foTols da moniSnavs mas. yoveli mzveravi 

moZraobs garkveuli   siCqariT. davuSvaT, amocanaSi Semdegi 

pirobaa - nebismieri mzveravi WianWvelisTvis radiusis 

damokidebuleba ukuproporciulia siCqarisa. WianWvela rac 

ufro Cqara moZraobs, miT naklebia misi moqmedebis radiusi, 

xolo rac ufro nela moZraobs, piriqiT, mas SeuZlia ufro 

farTo teritoria gamoikvlios. mzveravis margi qmedebis 

koeficienti gamovTvaloT Semdegi formuliT: 

       

mzveravebis gundurad gaerTianeba mniSvnelovania amocanis 

amoxsnis warmadobisTvis. TiToeuli mzveravis gundSi ayvanis 

Semdeg gundi iwyebs axali siCqariT moZraobas.yvela WianWvelas 

saSualosiCqarea 

     = ∑         
 
      

xolo jamuri dasazveri farTobis radiusi, TiToeuli 

WianWvelis mier gamokvleuli farTobis radiusebis jamis 

saSualo ariTmetikulia: 

     = ∑         
 
       

erTis mxriv, mzveravebma unda gaiTvaliswinos amocanis 

Sesrulebis siswrafe da gundSi hyavds swrafi gadaadgilebis 

mqone WianWvelebi. meores mxriv, farTe radiusi, radgan ufro 
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meti xilvadoba hqondes jgufs. am SemTxvevaSi, saWiroa 

optimaluri Sualedis povna, WianWvelebi arc Zalian unda 

aCqardes da arc unda Seneldes.Sesabamisad,maT unda hqondes 

maqsimalurad didi xilvadobis radiusi da unda 

moZraobdesmaqsimalurad swrafad(sur 39). 

 

sur. 39 mzveravTa gunduri formireba da saerTo radiusi 

TviToeul agentTa jgufze SegviZlia ganvixiloT klasikuri 

Savi dafis arqiteqtura. agentTa argumentebi iwereba Sav dafaze 

da makontrolirebeli meqanizmi wyvets saboloo gamomaval 

gadawyvetilebas. 

yoveli axali WianWvelas Sexvedris SemTxvevaSi,irTveba 

gundis argumentaciis meqanizmi, TviToeuli WianWvela ambobs 

saTaviso arguments misi margi qmedebis koeficientidan 

gamomdinare, anu romeli parametriT aris upiratesi. Sav dafaze 

dawerili argumentebis mixedviT, makontrolebeli meqanizmi 

wyvets gundidan wamosuli argumentebis mixedviT aiyvanos Tu 

ara axali wevri, Tu Caanacvlos arsebuli. axali wevris ayvanam 

didi radiusiT, SeiZleba Zalian Seanelos moqmedeba, xolo 

swrafad moZravma WianWvelam ki xilvadobis radiusi Seamciros. 

aRvweroT gaZlierebiTi daswavlis algoriTmi[12], sadac 

TviToeul jerze gadawyvetilebis miReba dafuZnebulia 

jildoze. jildo pirobiTad, aris miznis miRwevis Sedegad 

miRebuli sargebeli. Cvens konkretul SemTxvevaSic guruebi, 

zustad aseTi meTodiT moqmedebs. 
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Tu Cven gvaqvs arsebuli mdgomareoba da xelmisawvdomi 

moqmedeba𝑎, maSin   daswavliTi algoriTmi moicema bolcmanis 

tolobiT[19]: 

   𝑎       
𝑒           

∑ 𝑒                    
 

Sadac  aris temperaturis parametri da is gansazRvras 

gadawyvetilebaTa miRebis SemTxveviTobas. guru iRebs 

gadawyvetilebas, ris Sedegadac iRebs 𝑟- jildos. Semdeg ki 

gadadis axal 𝑦 mdgomareobaze. yovel jerze agenti anaxlebs 

    𝑎  - rekursiulad, umatebs pozitiurobis wonas   da aklebs 

samomavlo resursebs: 

    𝑎      𝑎      𝑟      𝑦        𝑎   

         aris klebadobis parametrida    miiReba ase: 

     =  𝑎                 

gaZlierebiTi daswavla TviToeuli agentisTvis amomavali 

argumentia, raTa upiratesi iyos misi azri Sav dafaze.rogorc 

vTqviT, Savi dafis makontrolirebeli meqanizmisTvis yvelaze 

mTavari funqciaa optimaluri argumentis povna. konkretul 

magaliTSi saukeTeso meTodi iqneboda xarbi algoriTmebis 

gamoyeneba. 

xarbi algoriTmebis[7] (greedy algorithms ) gamoyenebisas, yovel 

bijze keTdeba lokalurad optimaluri arCevani im imediT, rom 

saboloo Sedegic optimaluri iqneba. es midgoma yovelTvis ar 

amarTlebs, magram zogierTi amocanisaTvis marTlac Zalian 

efeqturia. rac mTavaria, arsebobs standartuli procedurebi 

imis gasarkvevad, koreqtulad imuSavebs Tu ara mocemuli 

amocanisTvis xarbi algoriTmi. 

WianWvelebis amocanaSi xarbi algoriTmis Semavali parametri 

ornairi SeiZleba iyos, es parametrebi gansazRvravs gamomaval 

optimalur variants. magaliTad, mzveravis SemTxvevaSi SeiZleba 

iyos radiusi, an siCqare. Cven winaswar unda ganvsazRvroT 

upiratesi parametri, gvinda, rom WianWvelam swrafad iaros, 
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Tumca minimaluri radiusi hqondes? Tu piriqiT, iaros nela da 

didi xedvis radiusiT. 

yoveli Semomavali monacemi unda Sedardes arsebulebs da 

iqidan airCeva maqsimaluri, ganvixiloT funqcia 

GREEDY_ACTIVITY_SELECTOR(s,f) yoveli Semomavali ori 

masivisTvis[20]: 

    n = length[s]; 

    A = {1}; 

    j = 1; 

    for(i = 2;i<=n;i++) 

     if(si>=fi) 

     A+={i} 

     j = 1; 

    return A; 

mzveravTa SemTxvevaSi, Savi dafisTvis asarCevia 

gadawyvetileba, rodesac gundSi xdeba axali mzveravis ayvana, 

aiyvanos Tu ara WianWvela garkveuli radiusiT, Tu garkveuli 

siswrafiT. am fsevdokodis mixedviT mocemuli konkretuli 

parametri, siCqare, an radiusi iqneba optimaluri arCevani. 

 

 

6.5 foTlis mWrelTa kooperacia  da jgufuri 

gadawyvetilebebi 

mzveravTa jgufuri gadawyvetilebebis msgavsad SegviZlia 

ganvixiloT foTlis mWrelTa dinamikuri dajgufebebic. maTi 

koleqtivizaciac damokidebulia margi qmedebis koeficientze, 

romelic gamomdinareobs maTsave damaxasiaTebeli qcevidan - 

Sesabamisi simbolos foTlis danawevrebisgan. 

WianWvelaTa jgufi, romelTa SemadgenlobaSi 

Sedis𝑎         foTlis amomcnobi WianWvelebi. TiToeuli 

WianWvelaTa jgufisaTvis arsebobs jgufuri margi qmedebis 

koeficientTa heS-cxrili(cxr.4), sadac weria Sesabamisi 
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simbolos amomcnobi WianWvelis arawarmadobis an warmadobis 

koeficienti. Tavidan es koeficientebi aris 0-is toli. 

yoveli axali simbolos amomcnobi WianWvelis damatebis 

SemTxvevaSi am heS-cxrils Seemateba Sesabamisi simbolos erTi 

Canaweri, mniSvnelobiT 0. ganvixiloT SemTxvevebi Tu rogor 

icvleba heS-cxrili simulaciis yovel Semdeg nabijze. 

 

𝑎 0 

  0 

  0 

  0 

... 0 

cxrili 4 foTlis mWrelTa sawyisi parametrebis cxrili 

nebismieri foTlis damuSavebis Semdeg, jgufSi gadaixedeba 

Sesrulebuli samuSao da am samuSaoze momuSave WianWvelebi 

gadairCeva. vTqvaT, Tu WianWvela 𝑎-sTvis Sesabamisi simbolo ver 

moiZebna da is, ase vTqvaT, usaqmod darCa, heS-cxrilis grafaSi 

misi simbolos Sesabamis mniSvneloba Semcirdeba 1-iT. ese igi, 

arsebuli WianWvelis warmadoba Semcirda.Tu darCa iseTi 

foTlis nawili, romlis simbolos amomcnobi ar moiZebneba 

gundSi, maSin gundis heS-cxrilSi jer daiZebneba Sesabamisi 

simbolos Canaweri. povnis SemTxvevaSi misi mniSvneloba 

gaizrdeba 1-iT, xolo ar-povnis SemTxvevaSi, gakeTdeba axali 

Canaweri am simboloTi da mniSvnelobiT 0. es imas niSnavs, rom 

Sesabamisi simbolos amomcnobi WianWvelis saWiroebis 

koeficienti gaizarda, an saWiro WianWvelis grafa daemata. 

(cxrili 5) 

 

𝑎 1 

  0 

  2 
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  -3 

... 0 

  0 

cxrili 5 foTlis mWrelis heS-cxrilis garkveuli cvlilebebi 
garkveul bijze 

pirobiTad, arsebobs garkveuli zRvari heS-cxrilis 

mniSvnelobebSi, rodesac saWiro xdeba guru-WianWvelis mier 

axali wevris damateba an Zveli wevris gaSveba. Tu margi qmedebis 

koeficienti mniSvnelobiT garkveul zRvars (-

   Camoscdeba(cxr.2), guru iRebs gadawyvetilebas, rom Sesabamisi 

simbolos amomcnobi WianWvela saWiro aRar aris am gundSi, da 

igi mas aTavisuflebs. am WianWvelis Sesabamisi simboloiani 

Canaweric iSleba heS-cxrilidan. Tumca gaTavisuflebuli 

WianWvela SeiZleba saWiro iyos sxva gundisTvis, romlis 

gurumac misi simbolos mqone WianWvelis damatebis 

gadawyvetileba miiRo, rac Semdegnairad ganisazRvreba - Tu 

simulaciis garkveuli bijebis Semdeg romelime simbolos 

koeficienti gascda garkveul zRvars   , e.i. saWiroa am 

simbolos amomcnobi WianWvelis damateba gundSi, radgan misi 

samuSao uxvad aris Sesabamis kolonaSi. 

 yoveli Semdegi WianWvelis damatebis fsevdo kodi 

  𝑟𝑒𝑎   𝑒𝑎        𝑎   𝑎  𝑒  𝑒          

{      𝑎 𝑢𝑒          𝑒            𝑦    𝑒𝑦 } 

 arasaWiro WianWvelis gaTavisufleba koloniidan 

  𝑟𝑒𝑎   𝑒𝑎        𝑎   𝑎  𝑒  𝑒          

{
      𝑎 𝑢𝑒       𝑒   𝑒    𝑟       𝑦    𝑒𝑦 

 𝑒 𝑟𝑒 𝑒   𝑎   𝑎  𝑒    𝑒𝑦 
} 
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Tavi 7. WianWvelebis amocanis programuli arqiteqtura 

WianWvelebis amocana aris TamaSi, Sesabamisad, saukeTeso 

varianti iqneboda saTamaSo Zravis gamoyeneba misi 

implementaciisaTvis. dResdReobiT erTerTi popularuli 

saTamaSo Zravi aris Unity 3D . aRvweroT WianWvelaTa amocanis 

arqiteqtura, rogorc TamaSis mimdinareoba da davweroT 

zogierTi fsevdokodi. 

 

7.1 WianWvelis, rogorc programuli agentis struqtura 

nebismier WianWvela agents aqvs saerTo funqcia da cvladi, 

romelSic garkveul saerTo monacemebs vinaxavT, magaliTad, 

siCqare, moZraobis radiusi, klasis tipi, rolis tipi da a.S. 

 

Class Ant : Object 

{ 

Role objectRole; 

Float speed; 

Float actionRadius; 

List <Ant> TeamMembers; 

Void Move(); 

Void Action(); 

Void MakeDecision(); 

Void GenerateArgument(); 

Void GetArgument(); 

Void DeclineArgument(); 

Void AddARgumentInKnowledgeDb(); 

Void RemoveArgumentInKnowledgeDb(); 

Void MarkKnowledge(float x,float y); 

Void GetMarkedKnowLedge(float x, float y); 

Void AddTeamMember(Ant newAnt); 
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Void RemoveTeamMember(Ant oldAnt); 

} 

 

 

sabaziso klasi WianWvela, romelsac saerTo funqciebi 

gaaCnia.es klasi saerToa, nebismieri konkretuli Sinaarsis 

WianWvelis klasi am klasis Svili unda iyos. 

Role objectRole - am velSi aris Senaxuli agentis sawyisi, tipi, 

mzveravi iqneba, foTlis mWreli Tu gadamzidi; 

Float speed - moZraobis siCqare; 

Float actionRadius - es SeiZleba iyos konkretuli qcevis areali, 

an axali agentis cnobis radiusi. 

List <Ant> TeamMembers; - gundis wevrebi. 

Void Move() - agentis moZraoba; 

Void Action()- konkretuli moqmedeba, es zogadi funqciaa da 

moiTxovs Sesabamis Svilobil obieqtSi Sesabamis implementacias; 
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Void MakeDecision()- gadawyvetilebis miRebis zogadi funqcia, 

moiTxovs Sesabamis memkvidreSi Sesabamis implementacias; 

Void GenerateArgument() - argumentis generacia, TviToeul 

klasisTvis damaxasiaTebelia Sesabamisi argumentebis tipebi.; 

Void GetArgument()- argumentis aReba codnis bazidan; 

Void DeclineArgument()- Semomavali, sxva agentis argumentis 

uaryofa; 

Void AddKnowledgeInDb() - codnis damateba codnis bazaSi; 

Void RemoveKnowledgeFromDb() - codnis waSla codnis bazidan. 

Void MarkKnowledge(float x, float y); - codnis moniSvna sibrtyis 

konkretul adgilas. 

Void GetMarkedKnowLedge(float x, float y); - codnis aReba sibrtyis 

konkretuli adgilidan. 

Void AddTeamMember(Ant newAnt); - axali gundis wevris ayvana 

gaerTianebaSi. 

Void RemoveTeamMember(Ant oldAnt); - Zveli gundis wevris gaSveba 

gaerTianebidan. 

 

7.2 mzveravi WianWvelis qcvis ZiriTadi fsevdokodi 

ganvixiloT mzveravi WianWvelis qcevis ZiriTadi fsevdokodi. 

misi mizania ipovos garkveuli obieqtebi sibrtyeze da Seamowmos 

aris Tu ara foToli. koleqtivSi gaerTianebis mxriv 

Class Seeker : Ant 

{ 

Float globalSeekRadius; 

Float globalSpeed; 

// ovveride all neccesary functions 

Void Init() 

{ 

    globalSeekRadius = radius; 
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    globalSpeed = speed; 

} 

Void FindLeaves(GameWorld world) 

{ 

While(true) 

  { 

WorldObject foundWorldObject = GetObjectInRadius(); // get some 

objects of world  

 If(foundWorldObject.hasMarkedKnowledge()) // if leave is already 

marked 

          { 

                 Continue; // continue search 

          } 

          Else  

          { 

Knowledge knowledge = this.GetKnowledgeFromDatabase(); // get 

knowledge 

                  If(knowledge.Match(foundOBject)) // check if this is leaf 

                  { 

                   

MarkKnowledgeOnLeaf(foundObject.position.x,foundObject.position.y) 

                   Continue; 

                  } 

                  Else // this object wasnt leaf, so continue search 

                  { 

                   Continue; 

                  } 

 

          } 
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 } 

} 

Void AddTeamMember(Ant newAnt) 

{ 

      Argument currentAddArgument = getCurrentAddArgument(); 

      Foreach(Ant teamMember in TeamMembers) 

      { 

            If(currentAddArgument.addByRadius) 

            { 

               If(newAnt.actionRadius > teamMember.actionRadius) 

               { 

                    RemoveTeamMember(teamMember); 

                    TeamMembers.Add(newAnt); 

                    globalSeekRadius = CalculateNewGlobalsSeekRadius(); 

                    break; 

               } 

            } 

            If(currentAddArgument.addBySpeed) 

            { 

               If(newAnt.speed > teamMember.speed) 

               { 

                    RemoveTeamMember(teamMember); 

                    TeamMembers.Add(newAnt); 

                    globalSpeed = CalculateNewGlobalsSpeed(); 

                    Break; 

               } 

            } 

      } 

} 
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} 

 

 

 

7.2 foTlis mWrelis moqmedebis ZiriTadi fsevdokodi 

foTlis mWrelis ZiriTadi moqmedeba mdgomareobs foTlis 

nawilebad daWraSi. mand unda gaiTvaliswinos wina agentebis 

mier datovebuli 

 

Class Rogue : Ant 

{ 

Bool hasAnyPartStabbed = false; 

Char symbol; 

int foundSymbolCount; 

Hashtable <char,int> TeamSymbolsTable; 

int symbolsCountToAddNewMember; 

int symbolsCountToRemoveNewMember; 

 

// 

// ovveride all neccesary methods 

// 

Void FindLeaf(World world) 

{ 

        While(true) 

        { 

          WorldObject foundWorldObject = GetObjectInRadius(); // get some 
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objects of world  

          If(foundWorldObject.IsLeaf() == false) // if objectisn't leaf continue 

search 

          { 

                 Continue; // continue search 

          } 

          Else  

          { 

If(foundWorldObject.SymbolNoMoreExists(symbol)==!SymbolNoMore) 

                      Continue; 

                Else 

                { 

If(foundWorldObject.ContainsSymbol(symbol)) 

                     { 

                         StabSymbolOnLeaf(symbol); 

                         // mark symbol as found  

                         MarkKnowledge(foundWorldObject.pos.x, 

 foundWorldObject.pos.y,symbol,true); 

TeamSymbolsTable[symbol][symbolsCountToRemoveNewMember ++]; 

hasAnyPartStabbed = true; 

Break; 

                     } 

                     Else 

{ 

    // mark symbol as not found 

MarkKnowledge(foundWorldObject.pos.x, 

                                                   foundWorldObject.pos.y,symbol,false); 

TeamSymbolsTable[symbol][ symbolsCountToAddNewMember ++]; 

                           continue; 
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                     } 

                } 

          } 

        } 

} 

 

Void AddTeamMember(Ant newAnt) 

{ 

     Foreach(Ant ant in TeamMembers) 

     { 

         If(newAnt.symbol == ant.TeamSymbolsTable[symbol][max-> 

symbolsCountToAddNewMember]) 

       { 

TeamMembers.Add(ant); 

       } 

     } 

} 

// 

Void RemoveTeamMember() 

{ 

     Foreach(Ant ant in TeamMembers) 

     { 

If(newAnt.symbol == ant.TeamSymbolsTable[symbol][max-> 

symbolsCountRemoveMember]) 

       { 

          TeamMembers.Remove(ant); 

       } 

     } 

} 
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} 

 

 

7.3 WianWvela-gadamzidis moqmedebis ZiriTadi fsevdokodi 

 

Class Transporter : Ant 

{ 

Float TotalWeightToLift; 

// override all neccessary methods 

// 

Void FindLeaf(World world) 

{ 

      While(true) 
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        { 

          WorldObject foundWorldObject = world.GetObjectInRadius(); // get 

some objects of world  

          If(foundWorldObject.hasAnyPartStabbed == false) // if object hasn't 

any stab continue 

          { 

                 Continue; // continue search 

          } 

          Else  

          { 

LeafPart[]optimalWeights = 

GREEDY_SELECT(foundWorldObject.allStabbedParts, 

TotalWeightToLift); 

            TakeToHome(optimalWeights); 

            MarkKnowledge(foundWorldObject.position.x,  

                                      foundWorldObject.position.y, 

                                      optimalWeights); 

break; 

          } 

        } 

} 

 

Void AddNewTeamMember(Ant newMember) 

{ 

TeamMembers = 

GREEDY_SELECT_WEIGHT(newMember.TotalWeightToLift, 

                                                                         TotalMembers) 

  If(TeamMembers.length > TeamMaxLength) 

  { 
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RemoveMember(ant=>TeamMembers With minimal weight); 

  } 

} 

 

} 
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daskvna 

TemaSi ganvixileT mravalagentian videoTamaSebSi agentTa 

koleqtiuri gadawyvetilebebi. mimovixileT TamaSebis Janrebi. 

vnaxeT, rom Janrebis mixedviT xelovnuri inteleqtis amocanebi 

erTmaneTisgan gansxvavdeba. Tumca principi erTia, agentis 

moqmedeba dinamiur an statikur garemoSi. agentTan erTad ki, rac 

mTavaria, moTamaSis moqmedeba.  moTamaSe mTavari aspeqtia 

videoTamaSSi, vis garSemoc trialebs mTeli xelovnuri 

inteleqtualuri sistema da interaqcia. 

ganvixileT agentTa sistemebi, erTagentiani, multiagenturi. 

aseve inteleqtualur agentTa Teoria, aRvwereT ras niSnavs 

erTagentiani da multiagenturi sistema, riTi gansxvavdeba 

erTmaneTisgan, ra msgavsebebia da ra saWiroebis SemTxvevaSi 

gamoiyeneba erTi, an meore. 

koleqtiur gadawyvetilebebis garCevam dagvanaxa cnobili 

problema videoTamaSebSi da zogadad, xelovnur inteleqtSi, 

codnis gadacemis problema. vnaxeT ra mdgomareobaa 

dResdReobiT Tanamedrove videoTamaSebSi am mxriv, 

warmovadgineTCveni versia codnis gadacemisa, codnis markirebis 

amocana. vnaxeT, rom agentTa rolebis[14] gadanawilebiT da 

erTdrouli moqmedebiT gacilebiT swrafad da advilad ixsneba 

rTuli sistemebi. es naTlad dagvanaxa WianWvelebis amocanam, 

romelsac TamaSis saxe miveciT.  

WianWvelebis amocanaSi SemovitaneT sami klasi, am sami klasis 

dafuZvnebiT mocemuli amocana daiyo qveamocanebaT, qveamocanebis 

Sesruleba damokidebuli gavxadeT TviToeuli klasis 

WianWvelaze, romlebic erTmaneTs codnis markirebiT 

ekontaqtebian.  

TemaSi ganvixileT aseve videoTamaSebis argumentaciis 

meqanizmi, romelic mTavari amosavali wertilia koleqtiuri 

gadawyvetilebebisa. Cveni argumentaciis meqanizmis implementacia 

WianWvelebis amocanaSic warmovadgineT da vaCvenenT, Tu rogor 
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SeiZleba moaxdinos garkveuli klasis WianWvelam gundis 

formireba, rac mTavaria, realur droSi mimdinareobs.  

Cvens naSromSi aRwerili Tema gamosadegia nebismieri msgavsi 

amocanisTvis, sadac saWiroa multiagenturi teqnologia. 

videoTamaSebis sxva developerebs SeuZliaT pirdapir gamoiyenon 

es naSromi, raTa ganaxorcielon codnis markirebis amocana. 

aseve SeuZliaT agentTa gundis formireba jilodos principze 

dafuZvnebiT. 

es amocana gamodgeba aramarto videoTamaSebSi aramed sxva 

sferoSic. saWiroa ganvaxorcieloT am amocanis unificireba, 

rogorc unikaluri freimvorqi, romelic ergeba nebismieri 

sferos, sadac mravalagentiani, multiprocesul, xelovnur 

agentTa moqmedebaa saWiro. 
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