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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 Al-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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5@ Jodgdda®s,  Gmam®aE  0sdsTol  Jodpobsdgmds o ogfgdmm
bema0gMmo glggommoo.

7.1 ¥056dggemol, Gmgema (3 3G@my@sdygmo 53960l LGB PGS

6gdoldog® dosbdggms sagb@L o3l Log@mm gybjios s (3gemswo,
Omdgandoi o339 Log@mem  dJmbszgdgol  gobobogm,  dspsmomsw,
LohJomg, dmd@omdols Goswoylo, ganslbols GHodo, Gmwols Godo ©s ».9.
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Lodobolbm  ganslbo  doobdggans,  @mdganlsi  Logdmem  g9biiogdo
aoohbos.gl  ganslbo  Logdmms,  bgdoldogdo  3mbgdgdageo  doboos@lols

d0obdggamol ganosbo o3 gaoslols dgogro 9bos 0gml.
Role objectRole - 53 ggen@o s@ol gbobyeo sa96@0L Lofgolo, @Godo,

Ibggdogo 0dbgds, gmmaols dd@gamo 0y aosdbowo;

Float speed - 3md@omdols Lobs®g;

Float actionRadius - gl dgodengds ogmlb 4mbzdgdaeo J3ggol s@gsgo,
ob sbogro sp9b@ol 36mdols Msoylo.

List <Ant> TeamMembers; - 33beols §9369d0.

Void Move() - 5396¢ 0l dmd@omdos;

Void Action()- 3jmbsdgdgeo 3dmdgogds, gl bmgoo gubjioss w©s
dmombemgl dglsdsdols dgoemmdogn mdogd@ddo dglodsdol 0d3engdgb@oiosl;
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Void MakeDecision()- go©s{ygg®oegdol domgdols bmasmo  gybiios,
doombemgl dglsdsdols dgd go0@gdo dgbododols 0d3grgdgb@oiosls;

Void GenerateArgument() - o639dgbBol  ggbgdsios,  mgomemgyen
golobmgol odsbabosmgdganos dglsdsdolio s@y9dgbBgdol Godgdo,;

Void GetArgument()- >®p¢396@0L smgds 3mEbols dsbowasb;

Void DeclineArgument()- ‘dgdmdogoao, Ubgs op96@0l  s®adgb@ol
9OOYOIES;

Void AddKnowledgeInDb() - 300©b0ls @odo@gds mebols d5bsdo;

Void RemoveKnowledgeFromDb() - 3m©bols {sdgns 300@bols dobowsb.

Void MarkKnowledge(float x, float y); - (3m©bols dmbodgbs LoddFyol
3064090 SEpoESb.

Void GetMarkedKnowLedge(float x, float y); - 3m©boli semgds Lod®@yol
363 IHYE0 >Ey0E0ESb.

Void AddTeamMember(Ant newAnt); - sbogno g9bwol {g3dol sygebs
3590 ™05b9b5To.

Void RemoveTeamMember(Ant oldAnt); - dggero a9bools §g3@0l a5dg90s
3590 ™05b9b0005b.

7.2 3bggthsgo Fosbgggemol Jisgol do(‘)owbgo gLggremimeo

aobgobogrmm dbggdsgo dosbdgganol J3g30l dodomswo gliggommeo.
dobo dobobos 03mgml ao®3397e00 mdogddgoo LoddRYygbg ws dgodm{dml

SO0l 0y oMo FGommeno. gme gddogdo aog@mosbgdol dbdog

Class Seeker : Ant

{

Float globalSeekRadius;

Float globalSpeed;

// ovveride all neccesary functions
Void Init()

{
globalSeekRadius = radius;
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©sbghs

0gdsdo  aobgobogngom  dBogo@ o gbB0sb  gogmmsdsdgddo oy gb@ms
3O gdBog®o  aosfygzgdomgogdo.  dodmgobogmgm  msdsdgdols  gobdgdo.
gbobgm, Gm3 gobmgdol dobgogom bgemgby®@o 0bGgegddol sdmEsbgdo
9O dobgmobasb  aoblbgogogds.  mydas  3@obiodo  gOmos, oy 9b@ols
dmJdgegds ©obsdoy® b LEASG03O aocMgdmTo. 539b@mob ghmow 3o, Mo
Jmogo®os,  dmmsdsdols  dmJdgogds. Jomsdsdg  dmogodo  sSb3gdBos
300gomsdsddo,  gob  2oMdgdmiE  G®osamgdl  dmgero  bgermgbydo
063 g0 9B goyg®do LobEgds s 0bGgdsjios.

aobgobogngm s 9bBms  LobEgdgdo, goOmsagbBosbo, Iy aEosygb@ydo.
obggg  0bBgEgdd o g®  oggbdms  mgm@os, o@gfggm  @sl bodbogls
9JOmox9bGosbo s Y@ ooygbBdo Lol gds, @omo  goblbgoggds
9JOmAsbgmolasb, @o dlgoglgdgdos s @  Lakodmgdol dgdmbgggsdo
3odm0ygbgds gomo, 5b dgm@y.

302gJHoa®  3oesly3adomgdgool  podhyaed  @opgabobs  3bmdogo
3Omdagds  30gMmsdsdgddo o  bmyopsw, bgmmgby®  0b@gergd@ do,
3M©bols 35053930l 3O dgngds. 3b5bgm ON dymds@gemdss
egbemgmdon nobodgo®mgyg 3000gMmmsd>dgddo od dbdog,
Fomdmgoaobgmbggbo ggdlos 3mbol gosgdols, 3mbol domzo@mgdols
sdmiobs.  gbobgm, @m3  spgb@ms  Amegdol[14] gosbsfogmgdom s
9ONOMYeo dmddgogdom aocomgdon Lf®sgs s sgomsw oblbgds
amgeo  LobEgdgdo. gl bomaow  ©oggobobs  doobdggangdols sdm3obod,
Omdgeoloi medsdol bobg doggiom.

0obdkg9egools sdmzebsTdo dgdmgodobgom Lodo gaosbo, o3 Lsdo gansbols
©5939d3bgo00m M99 o sdm@Esbs wsoym JggedmEebgdom, Jggedmzsbgdols
FgbAggds  odmgowgdgmo  poghborge  mgommgygmo  gaosbol
d0obdkggaaby, Omdggbdo3 9gO®Isbgonls 3mbols do® oM gdom
9306@ 5B gd056.

0gdsdo  gobgobogrgm  slgzg gogmmsdsdgdol oG dgb@oools
d9d560bdo, @mdgmoi  dmsgodo  sdmbsgosgmo  Fg@Bomos  gmagdBoyg®o

2o0( Y3900 gogdols. hggbo smyndgb@oiool d9dsbobdols 033 gdgb@doios
d0obdggegools sdmzobsdoig [oMmdmgopaobgrn ©s gohggbgbm, oy Omame

123



‘dgodargds  dmobobml  ao®ygggeo  gaoslol  dosbdggmsd  gybools
QA0 oS, @53 JNsgs®os, Moy O®Mdo Jodwobs@gmdl.

hggbls b65dOMITo s@{gMomo mgds asdmbswgaos bgdoldogdo dlgsglo
sdm@izobolbmgol, boo(s Loko@ms 90 G 05296@ @0 Aa9dbememyos.
3000gmmsdsdgdol Lbgs ©g39e0m3g® 9ol dggdenosm 300©s306 aodmoygbmb
9L 65dO™3o, @oms  obsbm@Eogamb  3mEbol  do@zo®gdols  SdM3bo.
obggg dgmdemosm  sg9bGms avbwols gm@dodgds xogmeml 3M0b3odby
©0593%dgbgo0m.

gl 0dm@Eobs  2odmEagds  SMSTSABM  30gMmmsdsdgddo  s@odge  Lbge
bggOmdoi.  Lododms  gobgobm@@Eogemm o3 sdmobol  ¢bogoizodgds,
Omama;  gbogs@y®o  g@godzgm@d o, Gmdgmoi goygds  bgdoldog@o
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