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reziume

multiagenturi teqnologia yovelTvis farTod gamoiyeneboda kompiuterul

videoTamaSebSi. igi aerTianebs TameSebis Teoriis, rTuli sistemebis, gamoTvliTi

sociologiisa da  xelovnuri inteleqtis sakiTxebs.  arsebobs iseTi sistemebi, romelTa

ageba Zalze rTuli amocanaa. erTerTi mTavari sakiTxi aseT amocanebSi aris agentis mier

garkveuli codnis daswavla, aseve am daswavlilis sxva agentisaTvis miwodeba - codnis

gaziareba. am statiaSi ganvixilavT codnis daswavlis erTerT meTods, codnis markirebis

amocanas. codnis markirebis amocana mocemuli iqneba konkretuli magaliTiT -

WianWvelebis amocaniT.

sakvanZo terminebi: xelovnuri inteleqti. inteleqtualuri agenti.

multiagenturi teqnologia. codnis markirebis amocana. programuli agentebi.

1. Sesavali: codnis tipebi da inteleqtualuri

agentis zogadi moqmedeba

videoTamaSebSi adamia-moTamaSeebTan erTad monawileobas Rebulobs xelovnuri

(programuli) agentebi, romlebic moTamaSesTan erTad moqmedebs dinamikur garemoSi,

faqtebze da wesebze dayrdnobiT Rebulobs individulur an koleqtiur gadawyvetilebebs,

aseve agentebi asrulebs garkveul qmedebebs individualurad an koleqtiurad (nax.1).

Nnax.1. admianisa da xelovnuri agentis moqmedeba

moqmedebisTvis programul agentebs unda gaaCndeT Sesabamisi codna. es codna

agentebSi SeiZleba Cadebuli iyos statiurad kodis saxiT, an miewodebodes dinamiurad

wesebisa da faqtebis saSualebiT.  radganac agenetebi SeiZleba moqmedebdnen SemTxveviTad,

cvlad garemoSi, aseve adamiani agentebi (moTamaSeebi) SeiZleba iqceodnen aradeter-
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minirebulad, Sesabamisad es xelovnuri agentebi aRWurvili unda iqnas swavlebis

meqanizmebiT. swavleba SeiZleba iyos maswavleblis an maswavleblis gareSe

(TviTswavleba).  agentebi  SeiZleba moipovebdes/uziarebdes sxva agentebs Semdegi saxis

codnas (nax.2):

 sensitiur codnas;

 epizodur codnas;

 codnas wesebis saxiT;

 codnas davalebaTa bmulebis saxiT.

Nnax.2. swavlebis tipebi da nakadebi.

agentebi SeiZleba axorcielebdes rogorc TviTswavlebas, aseve sxvebis swavlebas.

sensitiuri  codna moicavs  informacias obieqtebis adgilmdebareobis, zomis (ramdeni

simbolosagan Sedgeba) Sesaxeb. epizoduri codna  moicavs konkretuli epizodis aRweras,

am epizodSi gamoyenebul moqmedebas da Sedegs. wesebi gansazRvravs moqmedebis pirobebs

xolo davalebaTa bmulebi  agentebis mier sxva agentebze gacemul davalebebs (mizani,

resursi).

swavlebis zogadi mizania kooperaciaSi myofi agenetebis iseTi moqmedebebis SerCevis

modelis Sedgena,  romelic  ganapirobebs agentebis racionalur qmedebebs (sasargebloa

rogorc TviTon agentisTvis, aseve kooperciaSi myofi sxva agentebisTvisac).

2. codnis markirebisa da daswavlis amocana

codnis markireba - aris garkveuli swavlebis raRac niSniT garkevul adgilze
Senaxva, markirebuli niSnis mixedviT agenti pirdapiri gziT swavlobs Sesabamis

markirebul faqts - iZens Sesabamis codnas.
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vTqvaT, agenti Axi Rebulobs garkveul informaciis X simravles (informacia

SeiZleba iyos nebismieri saxis, sensitiuri, epizoduri da a.S.)

X = {X1, X2, X3, ... , Xn}

Sesabamisi Xi informacias diskretul organzomilebian koordinatTa sistemaSi

SegviZlia SevusabamoT Sesabamisi {xi,yi} (0) wertili, anu es aris agentis arsebuli

mdebareoba X informaciis miRebis dros.

nebismieri AXi agenti nebismieri Yk (0  informacias gadaamuSavebs da codnis bazaSi

Seinaxavs, daiswavlis, xolo am daswavlil Sedegs Yk, igi imave koordinatze {xk,yk}
datovebs, gaukeTebs markirebas. yoveli Semdegi agenti, romelic miva sibrtyis {xk,yk}
koordinatze, iq daxvdeba xk agentis mier datovebuli yk codna da is am codnas

pirdapiri gziT Seinaxavs codnis bazaSi.

TamaSebSi mniSvnelovania codnis gadamuSavebisa da Senaxvis siswrafe codnis bazaSi,
nebismieri agentisTvis codnis mopoveba damoukidebeli amocanaa, igi dakavSirebulia

kompiuterul resursebTan da, Sesabamisad, drosTan, codnis pirdapiri gziT gadacemiT

agents dawavlis siswrafe izrdeba.

3. WianWvelebis amocana

SemdgomSi yvelgan vigulisxmebT, rom programuli agentebi deliberaciulia da

mxolod simbolebis samyaroSi moqmedebs.

CamovayaliboT WianWvela-agentebis amocana. WianWvela-agentebi da obieqtebi or

ganzomilebian, ujrebad dayofil, Semofarglul sibrtyezea ganTavsebuli da SeuZlia  am

sibrtyeSi moZraoba mxolod vertikaluri da horizontaluri mimarTulebebiT  (nax.3).

nax.3. WianWvelebis amocanis grafikuli prototipi
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agentebi aseve SeiZleba garkveul kooperaciaSi iyos gaerTianebuli. sibrtyeze

SemTxveviTad Cndeba obieqtebi (foTlebi), romlebic warmoadgens SezRuduli anbanis

Sedgenil mimdevrobaTa mimdevrobas.  agents SeuZlia Semdegi moqmedebebis ganxorcieleba:

• SezRuduli zomis foTlis gadaadgileba;

• foTlis daWra im simboloze romelsac icnobs;

• gamoyofili simbolos Senaxva sacavSi;

• TamaSis mizania garkveul droSi kooperaciaSi myofma WianWvela - agentebma, rac

SeiZleba meti simboloebi daagrovos. agentebi Tavdapirvelad SemTxveviT poziciebSi

Tavsdeba da SeuZlia erTdroulad moZraoba. aseve kooperaciaSi myofma agentebma SeiZleba

moqmedebebi  erTdroulad Seasruloa, magaliTad, samma agentma gadaitanos didi zomis

foToli.

konkretul amocanaSi mocemulia rTuli davaleba, romelic individualuri

agentis midgomiT rTuli amosaxsnelia, saWiroa agentTa kooperacia. agentTa kooperaciaSi

umniSvnelovanesi roli uWiravs codnis gaziarebas agentebs Soris, raTa miznis miRweva

moxdes ufro martivad. codnis gaziarebis erTerTi efeqturi meTodia codnis markirebis

amocana.

4. codnis markireba WianWvelebis amocanis magaliTze

konkretul magaliTSi, vTqvaT, nebismier WianWvelas koloniaSi gaaCnia Tavisi roli:

mzveravi – WianWvela, romelic eZebs Sesabamisi zomis foTlebs, Sesabamisi foTlis

povnis SemTxvevaSi igi amave foTlis Sesabamis koordinatze - {xi,yi} tovebs codnas,

faqts foTlis vargisianobaze, axdens Zebnis informaciis markirebas.

foTlebis mWreli – WianWvelebi, romlebsac aqvs sawyisi codna simboloebze, anu

isini cnobs mxolod martiv simboloebs, Tu foToli Seicavs am sibolos es WianWvelebi

Sesabamisi foTlis nawils moaWrian.

gadamzidavebi - WianWvelebi, romlebic eZebs ukve foTlebisgan CamoWril

simboloebs da miaqvT sacavSi.

mzveravebi midis sibrtyeze da eZebs Sesabamis vargisian foTlebs. foTlis

amosacnobad agentebi iyenebs sawyis parametrebs codnis bazidan. foTolis povnis

SemTxvevaSi mzveravi tovebs kvals, Sesabamisi foTlis koordinatze, kvali aris

markirebuli informacia foTlis vargisianobaze, mzveravi agrZelebs gzas Semdegi

foTlis saZebnelad.

foTlis mWreli WianWvelebic mzveravebis paralelurad moZraobs imave sibrtyeze,

maTi mizania ipovnos mzveravis mier datovebuli markirebuli kvali, romelic foTlis

vargisianobaze miuTiTebs. maT amis Sesaxeeb aqvT winaswar gawerili codna codnis bazaSi.

Tu mWrelma ipova mzveravis niSani, ese igi mas vargisiani foToli upovia. kvalis povnis

SemTxvevaSi mWreli amowmebs mis mosvlamde iyo Tu ara mosuli sxva, msgavsi mWreli,

romelic mis msgavsad, imave simbolos cnobs. Tu winamorbedma ver ipova saerTo simbolo,

igi amis Sesaxeb niSans datovebda, swored am niSnis mixedviT yoveli Semdegi mosuli

iqceva Semdegnairad, Tu foTolSi ar aris simbolo da es man niSniT gaigo, gzas

gaagrZelebs, Tu ara, moZebnis Tavis Sesabamis amocnobad simbolos, Tu ipova moWris mas,

Tu vera datovebs niSans rom Sesabamisi misi simbolo foTolSi ver moiZebna, anu is
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agenti iqneba pirveli vinc Sesabamis foTolTan mivida. es ukanaskneli codna ukve yovel

Semdeg momsvlel mWrels gamoadgeba Sesabamisi markirebis niSniT.

gadamzidavebis moqmedeba aris bolo etapi, isini eZeben TiTo simboloian foTlebs

da gadaaqvT sacavSi.
zemoTaRwerili magaliTi damyarebulia agentTa moqmedebaze, romlebic

individualurad moqmedebs, Tumca erTmaneTs codnas uziareben da amiT isini erTmaneTs

aZliereben.
konkretuli amocana SeiZleba ganvixiloT, rogorc jgufurad moqmed agentTa

amocana, rodesac gvaqvs WianWvelaTa jufi (ramdenime mZebneli, ramdenime mWreli, da a.S.).

SesaZlebelia qcevis calsaxa cvlilebebi vixiloT, magaliTad, mWrelebma SeiZleba ufro
rTuli foTlebi daWran erTad, gadamzidebma ufro didi foTlebi waiRon sacavSi da

mWrelebma mere iq daWran. es gadawyvetilebebi damokidebulia ukve gadawyvetilebaTa

sirTulezeda daskvnis gamotanaze, Sesabamisad ganisazRvreba amocanis amoxsnis warmadoba
da droSi Sesrulebuli davalebebi.

[1] naSromSi aRwerilia agentTa gaZlierebiTi swavleba da swavliTi algoriTmi,

sadac TviToeul jerze gadawyvetilebis miReba dafuZvnebulia jildoze. jildo
pirobiTad aris miznis miRwevis Sedegad miRebuli sargebeli, es sargebeli aris

konkretul TamaSze damokidebuli (pirobiTad, jildo SeiZleba iyos TamaSis mogeba).

Tu Cven gvaqvs arsebuli mdgomareoba da xelmisawvdomi moqmedeba, maSin daswavliTi
algoriTmi airCevs yovel -s, romlis albaTobiTi mniSvneloba moicema bolcmanis

tolobiT [2]:

(1)

sadac T aris temperaturis parametri da is gansazRvravs gadawyvetilebaTa

miRebis SemTxveviTobas . agenti iRebs gadawyvetilebas da iRebs jildo Semdeg ki

gadadis axal mdgomareoba . yovel jer ze agenti anaxlebs - rekursiulad, umatebs

pozitiurobis wonas da aklebs samomavlo resursebs: (2)
აქ aris klebadobis parametri da miiReba Semdegi gamosaxulebiT:

(3)
5. daskvna

statiSi arsebulma kvlevam dagvanaxa, rom TamaSebSi arsebuli xelovnuri

inteleqtis amocanebis erT-erTi umniSvnelovanesi sakiTxia inteleqtualuri agentis

codnis daswavlis meTodebi, es SeiZleba iyos individualurad an jgufurad.

individualuri agentis mTavari problema aris is, rom igi sxva agentis codnas

aignorebs, am SemTxvevaSi ki amocanis warmadoba klebulobs da Sesrulebadobis droc

izrdeba.

codnis markirebis amocaniT davinaxeT, rom individualur agentebs Soris daswavla

viTardeba da saerTo codnac izrdeba, saerTo codnis gazrdis dros ki TviToeuli
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agentis SesaZleblobac izrdeba. markirebis amocanis modeli SegviZlia sxva konkretul

amocanebsac movargoT, amisaTvis saWiroa SevqmnaT xelovnuri inteleqtis programuli

Zravi, romelic ukve samomavlo kvlevis sagania.

literatura:

1. Ming Tan. Multi-Agent Reinforcement Learning: Independent vs. Cooperative Agents. GTE
Laboratories Incorporated 40 Sylvan Road Waltham, MA 02254 tan@gte.com

2. Boltzmann Distribution - https://en.wikipedia.org/wiki/Boltzmann_distribution

METHOD FOR MULTI-AGENT LEARNING IN COMPUTER GAMES
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Summary

Multiple-agent technology has always been widely used in computer games. It combines

game theories, compound systems, applied sociologies and artificial intelligence. There are systems

which are hard to create. One of the case in such system is to make agent learn something, and

afterwards to give this kind of knowledge to another agent - making agents share the knowledge.

In this article, we will review the method of making agents share their knowledge - problem of

knowledge marking. Problem of knowledge marking will be shown as an example of Ants Colony.

МЕТОД МНОГОАГЕНТНЫХ ИССЛЕДОВАНИЙ В
КОМПЬЮТЕРНЫХ ИГРАХ

Абелашвили Г., Босикашвили З.

Грузинский Технический Университет

Резюме

Мультиагентная технология всегда широко используется в компьютерных играх. Она
сочетает в себе игровые теории, составные системы, применяемые социологии и
искусственный интеллект. Существуют такие системы, построение которых является очень
сложной задачей. В таких случаях одним из важнейших вопросом является обучение
агентом определенных знаний, а также предоставление этих знаний другим агентам. В
статье рассматривается один из методов обучения-задача маркировки знаний. Задача
маркировки знаний дана на конкретном примере-задача муравьев.


