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xelovnuri inteleqtis argumentaciis meqanizmis

gamoyeneba videoTamaSebSi

giorgi abelaSvili, zurab bosikaSvili

saqarTvelos teqnikuri universiteti

reziume

video TamaSebSi arsebobs mravali amocana, romelTa mTavari moqmedi subieqtebia

agentTa gaerTianebebi, jgufebi. isini iReben rogorc individualur, aseve koleqtiur

gadawyvetilebebs. koleqtiuri gadawyvetilebebi damokidebulia individualurze e.w.

argumentaciis meqanizmiT. agentebi jgufSi yovelTvis erTnairad ar msjeloben da

moqmedeben, maTi mizania miaRwion konsesuss, romelic sabolood am koleqtivis

gadawyvetileba iqneba. agentTa jgufis erTiani gadawyvetileba, konsesusis miRwevis erT-

erTi cnobili meTodia argumentaciis meqanizmi. statiaSi ganvixilavT argumentaciis

meqanizms konkretul magaliTze - WianWvelebis amocanis modelze.

sakvanZo sityvebi: inteleqtualuri agenti. argumentis Seteva. VAF. paTerni.

1. Sesavali: videoTamaSebSi agentebis

gadawyvetilebebi

nebismier videoTamaSSi, sadac mocemulia multiagenturi teqnologia, Zalian

mniSvnelovania agentTa gadawyvetilebis gamomtani meqanizmi. standartulad, agents

ganvixilavT rogorc individualurs, Sesabamisad, misi qcevac unda iyos indivudualuri

gadawyvetilebebis gamomtani sistemis qvemdgomi. Tumca aris SemTxvevebi, rodesac agentebi

gaerTianebulebia koleqtivebad, jgufebad. Tu gadawyvetilebis gamosavali wertili aris

am agentTa jgufis mier miRebuli saerTo gadawyvetileba, maSin mniSvnelovania agentebi

SeTanxmdnen garkveul konsesusze, romelic yvelaze metad axlos mdgomia sasurvel

gamomaval SedegTan. bunebrivia, Cndeba kiTxva, Tu yvela agenti damoukideblad moqmedebs,

rogor SeiZleba isini rameze SeTanxmdnen, an ris mixedviT mianiWon ama Tu im

gadawyvetilebas prioriteti? aseT SemTxvevaSi, arsebobs argumentaciis meqanizmi. am

meqanizmis saSualebiT agentebi gamoricxaven da adastureben erTmaneTis logikur

argumentebs da faqtebs. saboloo Sedegi ki aris koleqtivis mier miRebuli saerTo

gadawyvetileba. ganvixiloT argumentaciis meqanizmi WianWvelebis amocanis magaliTze.

2. 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).

agentebi aseve SeiZleba garkveul kooperaciaSi iyos gaerTianebuli. sibrtyeze

SemTxveviTad Cndeba obieqtebi (foTlebi), romlebic warmoadgens SezRuduli anbanis

Sedgenil mimdevrobaTa mimdevrobas.  agents SeuZlia Semdegi moqmedebebis ganxorcieleba:



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

59

• SezRuduli zomis foTlis gadaadgileba;

• foTlis daWra im simboloze romelsac icnobs;

nax.3. WianWvelebis amocanis grafikuli prototipi

• 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.

3. argumentaciis meqanizmi

argumentaciis paTerni aris mravaljer gamoyenebadi problemis gadaWris xerxi

argumentaciis meqanizmSi. paTernebi warmodgens Semdegi saxis aRwerebs:

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

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

<mimarTeba> ::= <ISA AmimarTeba>|<kompoziciis mimarTeba> | <agregirebis mimarTeba>

<Tviseba> ::=  Tvisebis aRmniSvneli termi

<mniSvneloba> ::= Rn | diskretuli simravle

<validuroba> ::= {true,false} | [0,1]C R
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<kompoziciis mimarTeba> ::=   mTeli-nawili mimarTeba

<agregirebis mimarTeba> ::= asocirebis mimarTeba

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

mzveravi - WianWvela, romelic eZebs vargis zomis foTlebs.

foTlebis mWreli - WianWvelebi, romlebsac aqvT sawyisi codna simboloebze, anu

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

Sesabamisi foTlis nawils moaWrian.

gadamzidavebi - WianWvelebi, romlebic eZeben ukve foTlebisgan CamoWril

simboloebs da miaqvT sacavSi.

Tu WianWvelebis amocanas calkeuli rolebis mixedviT ganvixilavT, amocana

martivia, gamosavali Sedegi TviToeuli rolisaTvis aris calsaxa, WianWvela akeTebs

individualur daskvnebs da iqceva individualurad.

ganvixiloT SemTxveva, rodesac WianWvelebi unda gaerTiandnen jgufebad da ise

imoqmedon, magaliTad, mZebnelma unda aiyvanos jgufSi kargi foTlis mWreli, Sesabamisad

foTlis mWrelmac SeiZleba daimatos gundSi kargi gadamzidavi, an foTlis mZebneli. Tu

Cven nebismieri axali gundis wevris damatebas koleqtiur gadawyvetilebad gavitanT, am

SemTxvevaSi ukve saqme gvaqvs argumentaciis amocanasTan, gundSi arsebuli WianWvelebi

unda SeTanxmdnen daimaton Tu ara axali wevri misi monacemebis mixedviT gundSi.

arsebobs ramdenime tipis argumentaciis meqanizmi, ganvixiloT TviToeuli maTgani [4].

3.1. klasikuri argumentaciis meqanizi

modeli, romelic warmodgenilia wyviliT AF = (AR, attacks), sadac AR aris

argumentebis sia, xolo attacks, AR - is binaruli mimarTeba. attack (A, B) niSnavs, rom

argumenti A utevs argument B-s. S argumentebis sia utevs argument B-s, Tu B aris

Setevis qveS S-Si. am modelis argumentaciis arsebiTi kiTxvaa, rodis SeiZleba iyos

miRebuli A argumenti sadac A, A ∈ AR. argumenti SeiZleba iyos miRebuli im SemTxvevaSi,

Tu masze Semtevi yvela argumenti aris miRebuli [1,2].

3.2. mniSvnelobaze damyarebuli argumentaciis meqanizi

arsebobs argumentaciis meqanizmi, romlis principi damyarebulia mniSvnelobaze -

(VAF) Value- based Argumentation Framework. [4] es modeli adgens romeli argumentebi

aris misaRebi sxva agentebis argumentebis gaTvaliswinebiT. rogorc viciT, agentebs aqvT

gansxvavebuli midgoma davalebebisadmi da am SemTxvevaSi isni TanamSromloben da cvlian

TavianT lokalur gamomaval Sedegebs.

VAF - s SeuZlia ganacalkevos Setevebi (attacks) warmatebuli Setevebisgan, im

Setevebisgan, romlebic amarcxebs sxva argumentebs. isini iTvaliswinebs im mniSvnelobaTa

mimdevrobas, romlebic asocirebulia am argumentebTan [3].

VAF gamoisaxeba rogorc:
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VAF = (AR, attacks, V, val, P),
sadac

AR, attacks aris argumentaciis modeli;

V - aracariel mniSvnelobaTa simravle;

val - funqcia, romelic asaxavs elementebs AR – dan V da P,
P - yvela SesaZlo SemTxvevis sia.

yoveli A ∈AR, val(A) ∈ V .

3.3. agentebis mier Tvisobrivi argumentebis generacia

Tvisobrivi argumentaciis generacia [4] iwyeba maSin, roca obieqtis Tvisebebis

SeTavsebis agentebma TavianTi saqme daamTavres.  argumentaciis dasagenerireblad

gamoiyeneba funqcia da dardeba maTi Tvisebebis simravleebi.

1-el cxrilSi moyvanilia c da h-is mniSvnelobebi.  Tu moxda paternTan sruli

Tanxvedra maSin, yvelaferi garkveulia da misi konfidencialobis done aris udavo da

sxva agentebi ver SeekamaTebian am arguments. maSin, roca xdeba nawilobrivi SeTavseba  da

SeTavsebis funqcia dadebiTia maSin konfidencialoba gaurkvevelia da SesaZlebelia am

argumentaciis gaprotesteba.

cxr.1

C +(h)

udavoa Tu obieqtis yvela Tviseba o TanxvedraSia paTern t -s TvisebebTan da
Sesabamisad, mniSvnelobebic emTxveva da

sadavoa Tu obieqtis yvela Tviseba o msgavsia paTern t -s TvisebebTan, an / da
Sesabamisad, mniSvnelobebic ar emTxveva da

C -(h)

sadavoa sxva SemTxvevaSi

3.4. agentebis mier mimarTebiTi argumentebis generacia

mimarTebiTi argumentaciis procesi [4] iwyeba maSin, Tu Tvisobrivi argumenti

generirebulia da is ganicdis Setevas, amasTan yvela gamosacnobi obieqtis yvela

qveobieqti unda iyos paternebTan SeTavsebuli.

me-2 cxrilSi moyvanilia argumentebis konfidencialobis da kontrargumntebis

wamoyenebis pirobebi. aq argumentaciis gamosaTvlelad gamoiyeneba

funqcia.
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cxr.2

udavoa Tu obieqtis yvela Tviseba o TanxvedraSia paTern t -s TvisebebTan da yvela qve-

obieqtebis mniSvnelobac TanxvedraSia da Sesabamisad, Tu yvela Tvisebis

mniSvnelobebic emTxveva da

sadavoa Tu obieqtis yvela Tviseba o TanxvedraSia paTern t -s TvisebebTan da yvela qve-

obieqtebis mniSvnelobac TanxvedraSia da Tu yvela Tvisebis mniSvnelobebic ar

emTxveva da

C -(h)

sadavoa sxva SemTxvevaSi

3.5. agentebis mier struqturuli argumentaciis generacia

struqturuli agentebi argumntebis generacias ganixilavs cnebebis ontologiuri

ierarqiis konteqstSi [4], 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 konfidenci-

alobiT da argumentacia unda gagrZeldes mSobeli cnebisTvis (cxrili 3).

cxr.3

N აგენტის დანიშნულება კოდი ტიპი რაოდენობა

1 obieqtebis gamoyofa AO Slave m

2 Tvisebebis mniSvnelobebis gamoTvla AP Slave m+1

3 obieqtis Tvisebebis SeTavseba paTernis

TvisebebTan

APM Slave m+n

4 obieqtis mimarTebis SeTavseba paTernis

mimarTebebTan

ARM Slave m+n

5 obieqtis struqturis SeTavseba paTernis ASM Slave m+n

6 argumentebis generatorebi AA Master m+n

7 gadawyvetilebis mimRebi ADM Guru 1

sadac m-qveobieqtebis klasebis raodenobaa, n-gamosacnobi klasebis raodenoba.
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pirvel rigSi muSaobas iwyeben Tvisebebis gamomTvleli da obietebis gamomyofi

agentebi. Tvisebebis gamomTvleli agentebi muSaobas iwyebs im SemTxvevaSi, rogorc ki

raime obieqti arsebobs an gamoiyofa. Tavis mxriv, Tvisebis SeTavsebis agentebi maSin

aqtiurdeba, rodesac Tvisebebis mniSvnelobebi gamoTvlilia. amis Semdeg aqtiurdeba

Tvisebebis mixedviT argumentaciis generatori agentebi.

Tu mocemuli klasisTvis Tvisebebi gamoTvlilia da arsebos kontr-argumenti

Tvisebebis mixedviT am klasis Sesaxeb, maSin aqtiurdeba 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 da h-is mniSvneloba konfliqturia, magaliTad  argument

-ze xorcieldeba Seteva argument - is mier Tu da

erTidaimave obieqtis sxvadasxva paternTan SeTavsebaa, an -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 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.

4. WianWvelebis amocana da formaluri argumentaciis modeli

Tu vityviT, rom nebismieri WianWvela damoukideblad moqmedebs da maT survili

aqvT koleqtivSi gaerTianebis, maT `kamaTi" mouwevT ukve arsebul gundis wevrebTan. Tu

gundi Tavdapirvelad aris mxolod erTi WianWvelisgan Semdgari, pirobiTad SeiZleba

miviCnioT, rom am SemTxvevaSi, argumentacia ar aris saWiro radgan agenti Tavis Tavs ver

ekamaTeba.

aRsasniSnavia erTi faqti, koleqtivSi SeiZleba gamoeyos erTi WianWvela, romelic

SeiZleba movniSnoT rogorc prioritetuli argumentis mqone, mis argumentebs SeiZleba

ufro meti Sefaseba hqondes da ufro prioritetuli iyos, Tumca es videoTamaSis

specifikaciidan gamomdinareobs, moviyvanoT formaluri argumentaciis modeli WianWvelis

amocanis magaliTze:

yvela WianWvelisTvis

yoveli axali WianWvela, romelsac koleqtivSi surs gaerTianeba
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Tvisebrivi argumetebis generacia();

mimarTebiTi argumentebis generacia();

struqturuli argumentebis generacia();

yvela WianWvelisTvis

yoveli axali WianWvela, romelsac koleqtivSi surs gaerTianeba

Tu arsebobs mimarTeba(WianWvela, paterni, argumenti)

maSin Cven gvaqvs dasturi.

Tu ara da ar gvaqvs dasturi.

yvela dasturisTvis

yvela WianWvelisTvis

Tu udavobas Seutia koloniis agentma WianWvelam kontrargumentiT

maSin udavoba dadasturebulia

Tu ara da

Tu udavobas Seutia koloniis agentma WianWvelam da kontrargumenti ar aris

maSin udavoba daudasturebelia.

5. daskvna

videoTamaSebSi farTod aris gavrcelebuli mravalagentiani sistemebi, agentTa

gaerTianebebi, sadac mniSvnelovania am gaerTianebaTa saerTo gadawyvetileba, xolo

saerTo gadawyvetileba iseTi agentebisgan, romlebic calk-calke damoukideblad

moqmedeben pirdapiri gziT ar miiRweva, saWiroa garkveuli kamaTi maT Soris, raTa

miiRwes konsesusi  da gamomavali Sedegic sasurvelTan axlos iyos, amis miRwevis

erTerTi efeqturi meTodia argumentaciis meqanizmi, igi damoukidebel agentTa

moqmedebebSi adgens upiratess gamomaval Sedegs paternebis saSualebiT da saboloodac

amtkicebs mas.
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USING OF ARGUMENTATION MECHANISM OF ARTIFICAL INTELLIGENCE

IN VIDEO GAMES

Abelashvili Giorgi, Bosikasvili Zurab
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Summary

There are many problems in video games. Groups of agents have the main roles. They take

a group and individual decisions. Group decisions are depended on individuals. Agents don't

always think the same way, they wish to reach consensus, which will be their group's final

decision. One of the known ways to reach consensus is the augmented mechanism. In this article,

we will discuss argumented mechanism as an example of Ants problem.

ИСПОЛЬЗОВАНИЕ МЕХАНИЗМА АРГУМЕНТАЦИИ ИСКУССТВЕННОГО

ИНТЕЛЛЕКТА В ВИДЕО ИГРАХ

Абелашвили Г., Босикашвили З.

Грузинский Технический Университет

Резюме

В видео играх существуют много задач, в которых главным действующим субьектом

являются обьединение, группы агентов. Коллектовные решения зависят от

индивидуальных,от т.н. механизма аргументации. Агенты в группе не всегда рассуждают и

действуют одинаково. Их задачей является достижение консенсуса, который является

окончательным решением данной группы. Одним из методов достижения агентами группы

единного решения, консенсуса является известный механизм аргументации.В статье

рассматривается механизм аргументации для конкретного примера-задачи про муравьев.


