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videoTamaSebSi agentTa jgufebad gaerTianebisa da  

koleqtiuri gadawyvetilebebis miRebis Sesaxeb 

giorgi abelaSvili  

saqarTvelos teqnikuri universiteti  

reziume 

multiagenturi teqnologia farTod gamoiyeneba videoTamaSebSi. igi aerTianebs TameSebis 

Teoriis, rTuli sistemebis, gamoTvliTi sociologiisa da  xelovnuri inteleqtis sakiTxebs. 

videoTamaSebSi xelovnuri inteleqtis amocanebi, ZiriTadad, damyarebulia individualur 

agentze, Tumca arsebobs problemebi, sadac saWiroa agentTa jgufebi. arsebobs agentTa 

koleqtivSi gaerTianebis garkveuli principebi da midgomebi. koleqtivSi, rogorc 

individualuri agentis SemTxvevaSi, xdeba gadawyvetilebebis miReba. aseT gadawyvetilebas 

ewodeba jgufuri gadawyvetileba. statiaSi ganixileba multiagenturi koleqtiuri 

gaerTianebebisa da koleqtiuri gadawyvetilebebis miRebis sakiTxebi WianWvelebis amocanis 

magaliTze. 

sakvanZo sityvebi: videoTamaSi. multiagenturi teqnologia. inteleqtualuri agenti. 

programa. xelovnuri inteleqti.  

1. inteleqtualur agentTa gaerTianeba,  

gadawyvetilebaTa tipebi 

 videoTamaSebSi adamian moTamaSeebTan erTad monawileobas Rebulobs xelovnuri 

(programuli) agentebi, romlebic moTamaSesTan erTad moqmedebs dinamikur garemoSi [1,2]. isini 

faqtebze da wesebze dayrdnobiT Rebulobs individulur an koleqtiur gadawyvetilebebs. aseve 

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

programul agentebs unda gaaCndes Sesabamisi codna [3]. es codna agentebSi SeiZleba Cadebuli 

iyos statikurad kodis saxiT, an miewodebodes dinamikurad  wesebisa da faqtebis saSualebiT. 

 

nax.1. admianisa da xelovnuri agentis moqmedeba 
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nebismieri agentis moqmedeba damyarebulia mis codnaze, codna - swavlebaze. agenti 

individualurad rodesac moqmedebs, mas damoukidebeli gadawyvetilebebis miRebis meqanizmi 

gaaCnia, igi mxolod sakuTar monacemebze dayrdnobiT akeTebs daskvnebs, swavlobs, iRebs 

Sesabamis individualur gadawyvetilebebs. arsebobs amocanebi, romelTa gadawyveta 

individualur agentze ufro efeqturad agentTa koleqtiuri gadawyvetilebebiT xdeba.  

agentTa saerTo codnidan gamomdinare miiReba koleqtiuri gadawyvetileba. aseTi 

gadawyvetileba optimaluria arsebuli miznisaTvis da amocanisTvis. saerTo codnis baza iqmneba 

TviToeuli agentis individualuri codnis safuZvelze. igi SeiZleba sruliad gansxvavdebodes 

individualurisgan, radgan agentebi xSirad awydeboda problemas, rodesac maTi individualuri 

codna icvleboda. 

2. WianWvelebis amocana 

qvemoT yvelgan vigulisxmebT, rom programuli agentebi deliberaciulia da mxolod 

simbolebis samyaroSi moqmedebs. CamovayaliboT WianWvela-agentebis amocana. WianWvela-agentebi 

da obieqtebi organzomilebian, ujrebad dayofil, Semofarglul sibrtyezea ganTavsebuli da 

SeuZlia am sibrtyeSi moZraoba, mxolod vertikaluri da horizontaluri mimarTulebebiT  

(nax.2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2. WianWvelebis amocanis grafikuli prototipi 

 

agentebi aseve SeiZleba garkveul kooperaciaSi iyos gaerTianebuli. sibtyeze 

SemTxveviTad Cndeba obieqtebi (foTlebi), romlebic SezRuduli anbanis Sedgenil mimdevrobaTa 

mimdevrobaa.  agents SeuZlia Semdegi moqmedebebis ganxorcieleba: 

• SezRuduli zomis foTlis gadaadgileba; 

• foTlis daWra im simboloze romelsac icnobs; 

• gamoyofili simbolos Senaxva sacavSi; 
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• TamaSis mizania garkveul droSi kooperaciaSi myofma WianWvela - agentebma rac 

SeiZleba meti simboloebi daagrovon. agentebi Tavdapirvelad, SemTveviT poziciebSi  Tavsdebian 

da SeuZliaT erTdroulad imoZraon.  aseve kooperaciaSi myofma agentebma SeiZleba moqmedebebi  

erTdroulad Seasrulon , mag. samma agentma gadaitanos didi zomis foToli. 

movaxdinoT WianWvelebis klasifikacia maTi rolebis mixedviT: 

• mzveravi – WianWvela, romelic eZebs vargisi zomis foTlebs. mas aqvs foTlis aRmoCenis 

garkveuli radiusi da igi moZraobs garkveuli siCqariT; 

• foTlebis mWreli – WianWvelebi, romlebsac aqs 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. maT aqvT moZraobis garkveuli siCqare da SeuZliaT garkveuli raodenobis 

simboloebis gadatana sacavSi; 

• guru WianWvela - WianWvelaTa jgufSi, gunduri gadawyvetilebebis mimRebi WianWvela. 

mas evaleba gundis mier warmoTqmuli argumentebis damuSaveba da gadawyvetilebebis miReba.  

WianWvelebis amocanaSi, romelic individualuri agentis midgomiT rTuli amosaxsnelia, 

saWiroa agentTa kooperacia, gaerTianeba. xelovnur inteleqtSi agentTa gaerTianebebi, xdeba 

argumentaciis meqanizmiT [3]. 

zogadad, argumentaciis meqanizmi logikurad gansazRvravs, Tu rogor SeiZleba iyos 

miRebuli daskvna, aseve logikuri gansjebis safuZvelze. WianWvelebis amocanis magaliTze, 

argumentaciis meqanizmi muSaobs jgufebSi. arsebobs zusti pirobebi da daskvnebi, romelTa 

mixedviTac WianWvelebi SeiZleba jgufSi gaerTiandes an piriqiT, zogi WianWvela gundma 

gaaTavisuflos. 

 

3. agentTa gaerTianebebi da multiagenturi koleqtiuri gadawyvetilebebi  

WianWvelebis amocanis magaliTze 

 

WianWvelebis amocana ganvixiloT rogorc kooperatiuli videoTamaSi, sadac 

mniSvnelovania optimaluri Sedegi. Cven SegviZlia klasificirebuli WianWvelebi gavaerTianoT 

jgufebad, raTa maTi saerTo davalebebis Sesruleba avaCqaroT. TviToeuli klasisTvis 

davalebebi aseTia: 

 mzveravebma rac SeiZleba meti foToli ipovos minimalur droSi; 

 foTlis mWrelebma foTlis maqsimaluri raodenoba daWras;  

 gadamzidavebma foTlis maqsmimaluri raodenoba gadaitanos sacavSi. 

maqsimaluri Sedegis misaRwevad saWiroa kargi gundis formireba. kooperativma SeiZleba 

aiyvanos axali wevri gundSi da aseve Seelios Zvel wevrs. ganvixiloT agentTa gaerTianebebi 

da maTi koleqtiuri gadawyvetilebebi, rodesac TviToeul jgufs saTaveSi udgas guru 

WianWvela. 
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4.  mzveravTa kooperacia da jgufuri gadawyvetilebebi. 

WianWvelebis amocanaSi nebismier mzveravs aqvs foTlis amocnobis 𝑅 radiusi. mocemuli 

radiusis mqone wrewiris SigniT igi aRmoaCens vargis foTols da moniSnavs mas. yoveli 

mzveravi moZraobs garkveuli 𝑉 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 [1]: 

𝑍 =  𝑅𝑉.                                    (1) 

mzveravebis gundurad gaerTianeba mniSvnelovania amocanis amoxsnis warmadobisTvis. 

TiToeuli mzveravis gundSi ayvanis Semdeg gundi iwyebs axali siCqariT moZraobas. yvela 

WianWvelas saSualo siCqarea 

 𝑉𝑚𝑎𝑥 = ∑ (𝑉𝑖 / 𝑛)𝑛
𝑖 = 1 ,                              (2) 

xolo jamuri dasazveri farTobis radiusi, TiToeuli WianWvelis mier gamokvleuli farTobis 

radiusebis jamis saSualo ariTmetikulia: 

   𝑅𝑚𝑎𝑥 = ∑ (𝑅𝑖 / 𝑛)𝑛
𝑖 = 1                       (3) 

erTis mxriv, mzveravebma unda gaiTvaliswinos amocanis Sesrulebis siswrafe da gundSi 

hyavds swrafi gadaadgilebis mqone WianWvelebi. meores mxriv, saWiroa farTe radiusi, radgan 

ufro 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 moZraobdes maqsimalurad swrafad. 

 yoveli axali WianWvelas Sexvedris SemTxvevaSi, irTveba gundis argumentaciis meqanizmi, 

TviToeuli WianWvela ambobs saTaviso arguments misi margi qmedebis koeficientidan 

gamomdinare, anu romeli parametriT aris upiratesi. guru 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. 

[1]-Si aRwerilia gaZlierebiTi daswavlis algoriTmi, sadac TviToeul jerze 

gadawyvetilebis miReba dafuZnebulia jildoze. jildo pirobiTad, aris miznis miRwevis 

Sedegad miRebuli sargebeli. Cvens konkretul SemTxvevaSic guruebi, zustad aseTi meTodiT 

moqmedebs. 

Tu Cven gvaqvs arsebuli mdgomareoba 𝑥 da xelmisawvdomi moqmedeba 𝑎, maSin 𝑄 daswavliTi 

algoriTmi moicema bolcmanis tolobiT [4]: 

𝑝 (𝑎𝑖|𝑥)  =  
𝑒𝑄(𝑥,𝑎𝑖) / 𝑇

∑ 𝑒𝑄(𝑥,𝑎𝑖) / 𝑇
𝑘𝜖𝑎𝑐𝑡𝑖𝑜𝑛𝑠

                 (4) 

sadac 𝑇 aris temperaturis parametri da is gansazRvras gadawyvetilebaTa miRebis 

SemTxveviTobas. guru iRebs gadawyvetilebas, iRebs 𝑟 - jildos. Semdeg ki gadadis axal 

𝑦 mdgomareobaze. yovel jerze agenti anaxlebs 𝑄(𝑥, 𝑎) - rekursiulad, umatebs pozitiurobis 

wonas 𝛽 da aklebs samomavlo resursebs: 
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𝑄(𝑥, 𝑎) ← 𝑄(𝑥, 𝑎)  +  𝛽(𝑟 +  𝛾𝑉(𝑦)  −  𝑄(𝑥, 𝑎))                 (5) 

 𝛾(0 ≤ 𝛾 ≤ 1) aris klebadobis parametri da 𝑉(𝑥) miiReba ase: 

  𝑉(𝑥) = 𝑚𝑎𝑥𝑏𝜖𝑎𝑐𝑡𝑖𝑜𝑛𝑠𝑄(𝑥, 𝑏)                           (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 Sedis 𝑎, 𝑣, 𝑔, 𝑛. .. foTlis amomcnobi 

WianWvelebi. TiToeuli WianWvelaTa jgufisaTvis arsebobs jgufuri margi qmedebis 

koeficientTa heS-cxrili (cxr.1), sadac weria Sesabamisi 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. 

foTlis mWrelTa heS-cxrili    cxr.1 

𝑎 0 

𝑣 0 

𝑔 0 

𝑛 0 

... 0 

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. 

heS-cxrilis cvlileba garkveul bijze  cxr.2 

𝑎 1 

𝑣 0 

𝑔 2 

𝑛 -3 

... 0 

𝑡 0 
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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 (- 𝛿) 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 (𝛿), e.i. saWiroa am simbolos amomcnobi WianWvelis damateba gundSi, 

radgan misi samuSao uxvad aris Sesabamis kolonaSi. 

• yoveli Semdegi WianWvelis damatebis fsevdokodi: 

𝑓𝑜𝑟𝑒𝑎𝑐ℎ(𝑒𝑎𝑐ℎ 𝑖; 𝑖 < 𝐻𝑎𝑠ℎ𝑇𝑎𝑏𝑙𝑒. 𝑙𝑒𝑛𝑔𝑡ℎ; 𝑖 + +) 

{𝑖𝑓(𝑖. 𝑣𝑎𝑙𝑢𝑒 >  𝛿) 𝐴𝑑𝑑𝑁𝑒𝑥𝑡𝐴𝑛𝑡𝐼𝑛𝐶𝑜𝑙𝑜𝑛𝑦(𝑖. 𝑘𝑒𝑦)} 

 

• arasaWiro WianWvelis gaTavisufleba kolonidan: 

𝑓𝑜𝑟𝑒𝑎𝑐ℎ(𝑒𝑎𝑐ℎ 𝑖; 𝑖 < 𝐻𝑎𝑠ℎ𝑇𝑎𝑏𝑙𝑒. 𝑙𝑒𝑛𝑔𝑡ℎ; 𝑖 + +) 

{
𝑖𝑓(𝑖. 𝑣𝑎𝑙𝑢𝑒 <  −𝛿)𝑅𝑒𝑚𝑜𝑣𝑒𝐴𝑛𝑡𝐹𝑟𝑜𝑚𝐶𝑜𝑙𝑜𝑛𝑦(𝑖. 𝑘𝑒𝑦)

𝐷𝑒𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝐻𝑎𝑠ℎ𝑇𝑎𝑏𝑙𝑒(𝑖. 𝑘𝑒𝑦)
} 

 

6. gadamzidavi WianWvelebis kooperacia da jgufuri  

gadawyvetilebebi 

mzveravi WianWvelebis msgavsad, gadamzidavebic analogurad SegviZlia ganvixiloT, oRond 

maTi margi qmedebis koeficienti damokidebuli iqneba moZraobis siCqaresa da foTlis simZimis 

daZlevaze - rac ufro did naWers waiRebs WianWvela miT ufro nela ivlis, xolo msubuqi 

naWris awevis SemTxvevaSi priqiT, swrafad ivlis. jgufis mizani iqneba kolonam waiRos 

optimaluri wonis foTlebi optimalur droSi.  

3. daskvna 

ganxilul iqna videoTamaSebSi multiagentur sistemaTa jgufuri gadawyvetilebebis 

miRebis sakiTxebi, WianWvelebis amocanis klasikuri magaliTis safuZvelze. naCveneb iqna, rom 

kooperaciisTvis mniSvnelovania argumentaciis meqanizmi. am meqanizmis saSualebiT guru 

agentebi jgufis TviToeuli wevris gadawyvetilebaze dayrdnobiT iReben saboloo 

gadawyvetilebas. aseve vnaxeT, Tu raoden mniSvnelovania swori gundis formireba, raTa miznis 

miRwevisTvis daixarjos naklebi resursi da amocana Sesruldes optimalur droSi. 
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ON THE UNITED AGENTS IN GROUPS AND COLLECTIVE DECISION-MAKING  

IN A VIDEO GAME 

Abelashvili Giorgi 

Georgian Technical University 

Summary 

Multiagent Technology is widely used in videogames. It combines game theory, complex systems, 

artificial intelligence and computational sociology. Many videogames are based on the individual 

artificial agent, but there are problems which are often solved as collective agents, in this case, agents 

will be unite in community. To unite agents in Community, there are some principes and approaches. 

In agent's community decisions are made as one A.I. agent. These decisions called Community Decisions 

and it's based on the each individual community member's decision. In this article we are going to talk 

about these decisions and the example will be The Ant's Task. 

  

ОБ ОБЬЕДИНЕНИИ АГЕНТОВ В ГРУППЫ И ПРИНЯТИИ 

КОЛЛЕКТИВНЫХ РЕШЕНИЙ В ВИДЕОИГРАХ 

Абелашвили Г. 

Грузинский Технический Университет 

Резюме 

Мультиагентная технология широко используется в видеоиграх. Она обьединяет вопросы 

теории игр, сложных систем, вычислительной социологии и исскуственного интеллекта. В 

видеоиграх задачи исскуственного интеллекта опираются на индивидуального агента, однако 

существуют проблемы, когда необходимы группы агентов. Существуют определенные принципы 

и подходы обьединения агентов в коллективю В коллективе, как и в случае индивидуального 

агента, происходит принятие решения. Такое решения называется групповым решениемю В 

статье рассматриваются вопросы принятия решений в мультиагентном коллективном 

обьединении на примере задачи о муравьях.  


