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ABSTRACT

This Unseen-in-Thailand Rally Game is made to study and apply Arificial

Intelligence {Al} to control the Non-Player Characters (NPC) in a computer board game.

The Al knowledge includes Path Finding method for deciding the path to walkthrough as

well as Fuzzy Logic and Probability for other decisions. This game is also aimed for

propagandizing the Unseen in Thailand compaign to all walks of life using computer

game as an easy-lo-access tool.
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Computer CPU
— Pentium 4 2.4 GHz.
— Ram 256 MB
— Harddisk 40 GB
Window XP
Scanner
Printer
Microsoft Visual C++ 6.0
Adobe Photoshop CS
Adobe Hlustrator CS
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Trapezoid Function
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Tme) Fuzzy Set %4 7 4 dsznause na1e 191104 291 a9 lng dreind dqe
A 1 -1 [ 1 H b
waztnelng Faanrallil adunsoduwsrezled i udausilywiRdaanisud
k4 1 ]
wananiiuan  felifetunliltdunse  wildaananade  wasfluias

grennifiundrfesiruntdussuutlygrdssfugluny
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watnaidundeulfn  azaanuisesnaderalll daduldraes

AENT

double FuzzyGrade(double value, double x0, double x1)

{
double result = 0;

doubte x = value;

if(x <= x0}
result = Q;
else if{x >= x1)
result = 1;
else

result = (x/{x1-x0})-(x0/{x1-x0)):

return result;

double FuzzyReverseGrade(double value, double x0, double x1)

{
double result = 0;

double x = value;

if(x <= x0)

result = 1;



else if(x >= x1)
result = 0;
else

result = (-x/{x1-x0})+{x1/(x1-x0}};

return result;

12

double FuzzyTriangle{(double value, double x0, deouble x1, double x2)

{
double result = 0;

double x = valueg;

if(x <= x0)
result = 0;
else if(x == x1)
result = 1;
else if{(x>x0) && (x<x1}}
result = (x1-x0}-(x0/(x1-x0)}):
else

result = {(-x/{x2-x1))+(x2/(x2-x1});

return result;

double FuzzyTrapezoid{(double value, double x0, double x1

double result = 0;

double x = value;

, double x2,
double x3)
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if(x <= x0)
result = 0;
else if{{x>=x1) && (x<=x2))
result = 1;
else if((x>x0) && (x<x1))
result = (¢{x1-x0))-(x0/(x1-x0}};
else

result = (-x/(x3-x2))+(x3/(x3-x2));

return result;

Fasaisaanisldfnuieitudssnvlvunds  AanuisoFunideuusan

ﬁfuqimﬂdqrﬁhwwﬁmmmﬁ%m Wi

2.3.3 Fuzzy Rules
wdanninisulasduanaialiy Fuzzy Data wd audrgdousietida o
A’ 1 i L4 ] 1+
ng (Rules) 1w Faazaelugy &1 - udn ugaunnn uarssldRaadm@udan

daelunisunming sasaldl

Disjunction

Truth (A OR B) = MAX(Truth(A). Truth(B)}
Conjunction

Truth{AAND B) = MIN(Truth{ A}, Truth(B))
Negation

Truth(NOT A) = 1 = Truth{A)
o 4 o v - ) v o |
Uuﬂ’ﬂlu'ﬂiﬂ Fuzzy Data N’ltﬂuﬂnﬁ“ﬂﬂﬁuﬂﬁ:lﬁﬂmllﬂq FENINTHIY Rules
) A clal a al \ v Y 4 A a v v
ﬂf]ﬁq'ﬂQNW'ﬂﬂmmHQUﬂ% QUIWNﬂﬂWﬁﬂﬂﬂNqLﬂu Fuzzy Qutput ‘HQLN’QL‘HEJUIF\WLLQQ

aelpsamnagtaluntmdsesatiil
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double FuzzyAND(double A, double B)

{
return MIN{(A, B);

double FuzzyOR{double A, double B)

{
return MAX(A, B):

double FuzzyNOT(double A)

{
return 1.0 - A;

2.3.4 M3UIAIAIN Rules
Tussuuydn uias Rule aswArldaundndrladwiiadiu True wavazvin
»
AM Rule fodu wsdwiussuu Fuzzy ude wisy Rule aswiAnlduuugouu
v v
Mgzaze Rule nnsazinemiauiuiannn atnslsfimy Rule usazfaazgn
o v el ad | o v €y -l '
NITNANNALANTALANANNIY UALHARNIAAYNEABRATINNIAUAUTIRY Rule Wsay
o o o voosaa oy v
ARIVIDA s ANTEuLTRaUAY
dmiunuvisaienia ngluiesududuinouausil 164 Fuzzy Logic wn
poupnnssadulaludauntsiimnuainsaniniunng,  nissied  waz  nasld

[
paaNasnsoluntssiad dasnetnestelyil
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Near
death (rlEcal 5!‘!1\1!! 1o Uninjred
10 / 4 ¥
Heatth
Wimp Exsy Moderate Hard
/ N i
10 L
(14}
Ruting

=l LY
7UN 2-10 1duzeInduteIsn1z BRI IATAS

L =l [ Y d' - - =l 5 1 v L] |
dayaeanaa nissindulanasdiunil faum viebisesineslowe Ta

= 1 < ar ] l:
anaazaNsadoung milauiungsietlil

if (in melee range AND uninjured) AND NOT hard then atrack

if (NOT in melee range) AND uninjured then do nothing
if (NOT out of range AND NOT uninjured) AND (NOT wimp) then flee

o 4 o " a = -
'ﬁ\'ll.'i"]ﬂ"lu']?nmQTQﬂﬂﬂ“ﬁqn“ﬁTUﬂqquuqnllﬁlﬂutnu ﬂQ}Jt‘ﬂFﬁlﬂQTQ'ﬂU

ﬂql o 1% el o [ 3 1 :’I d

VATINUKRILUNN nﬂQﬂ'ﬂ“?:UUﬂm[U']LIT:@HENﬂqquﬂuu?muqnﬂJULﬂquu UWRELND

o w 1. ' « 1 ;l' v | 4 -3 o) L d ] 4:"
uw@u‘lmﬂnmmu‘hﬂﬂmmuum ﬁl‘ﬂlﬁﬂﬂ‘ﬂﬂﬂ'ﬁ‘ﬂﬂﬂﬂdl‘ﬂﬂﬂﬂiﬂu

Attack to degree 0.7
Do nothing to degree 0.4

Flee to degree 0.2
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2.3.5 Defuzzification
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& o = a
3.3 qupaunsiiiunisaasifyanlseivg

3.3.1 Fuzzy Logic
Tudau Fuzzy Logic azgnlululdlusiunissadulalumslimnanunse

Udl

WRzgasnAt 19N AR AR NS A INATHAT N ISR UNNUBIFI AL ATING e

b‘
he

APINANNNTONITIHUNNEDBIALATTIFINEAR  ATNNIAHIUNNTIEUINEAR
AuAunneaiauyney 1,000 uwm  TaefiRaulalunisfedwlake  Anuaudn
WAL ITBISNBIRAT AT AUNI TR AU AY

. ErAudunaehasinanndn 10,000 U war HefedAulany

u LTl

wihfiAuRumatiesndn 3,000 um axianisldmnuannsad]
i

if (player[turn].money >= 10000 && (ptayer[1].money <= 3000 || player[2]. money
<= 3000 |} player[3].money <= 3000 || player[4].money <= 3000})

PlayingState = USESKILL;

- widAnAunardanngs 3,000 uan Wamnasld

»
ANHANNTOY

else if {player[turn].money <= 3000)
PlayingState = ROLLDICE;

i1 =4 5 k3 ] ] s
- WA ONUBNLIWUDITNUY ﬂ:l.l.mmaumfaglu'ﬂm {apArndnaaes

J ar + - |
FIUIUAUANAUN AUV R BDAILS

else
if {chance <= ({player[turn].money/(700))-(5000/(700))))
PlayingState = USESKILL;
else  PlayingState = ROLLDICE;



3.3.2 Path Finding

mMsfuwdunie azduaannistmua Map Cost

{

0,0,0,0,0,0,0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,2,2,2,2,0,0,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,2,2,2,2,2,2,0,0,0,0,0,0,0,0,0,0,0,6,0,0,0,6,0,0,0,0,
0,00,0,2,2,2,20,02,0,0,2,0,0,0,0000,00,0000,0,00,0,0,0,
0,0,0,0,0,6,0,0,0,6,2,0,0,2,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0,0,0,0,0,
0.0,0,0,0,0,2,2,2,2,2,2,2,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,2,0,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,00,0,0,0,0,0,0,0,
0,0,0,0,0,0,2,0,2,0,0,2,2,2,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,00,0,2,1,1,2,0,0,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,2,0,2,0,0,0,0,0,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,2,0,2,0,0,0,0,0,2,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,06,0,2,0,2,0,0,0,0,0,2,0,0,0,0,0,€,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,2,0,2,2,2,2,2,0,1,0,0,0,0,0,0,0,2,1,1,1,1,1,1,2,0,0,0,
0,0,0,0,0,0,2,2,2,0,0,0,2,0,1,0,0,0,0,0,€.0,2,0,0,0,0,0,0,2,03,0,0,
0,0,0,0,0,0,0,0,2,0,0,0,2,0,2,2,2,2,0,2,2,2,2,0,0,0,0,0,0,2,0,0,0,
0,0,0,0,0,0,0,0,2,0,0,0,2,0,0,0,0,2,0,2,0,0,0,2,1,2,0,2,0,2,0,0,0,
0,0,0,0,0,0,0,0,2,0,0,0,2,0,0,2,2,2,0,2,0,0,0,2,0,0,0,2,0,2,0,0,0,
0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,2,0,0,0,2,06,0,0,2,2,2,2,2,0,2,0,0,0,
0,0,0,0,0,0.0,2,2,2,1,2,0,0,0.2,2.1,1,2.2,2,0,0.0,1,0,0,0,2,0,0,0,
0,0,0,0,0,0,0,1,0,0,0,2,0,0,0,0,0,0,0,2.0,2,0,0,0,2,1,1,1,2,2,0,0,
0,0,0,0,0,0,0,2,2,2,0,2,0,0,0,0,0,0,0,2,0,0,0,0,0,0,00,0,2,0,2,0,
,0,0,0,0,0,0,2,0,0,0,2,0,0,0,0,0,0,0.2,2,2,0,0,0,0,0,0,0,2,2,2,0,
0,0,0,0,0,0,0,2,2,2,0,1,0,0,0,0,0,0,0.2.0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,6,0,0,0,06,0,1,0,0,0,0,0,0,0,2,0,2,2,2,0,0,0,0,0,0,1.0,0,
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0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,00,0,020,0,0222,11,1,1,2,00,
0,0,0,0,0,0,0,0,0,2,2,2,2,1,2,0,2,2,2,2,2,2,1,2,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,2,2,2,0,0,0,0,4,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,2,0,2,2,2,0,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,2,0,0,1,0,0,0,2,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,2,0,0,2,0,0,0,2,2,2,2,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,2,0,2,2,2,2,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,2,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0.0,0,0,0,0,0,0,0,2,0,0,2,1,2,1,1,1,2,0,0,0,0,0,0,0,0,0,06,0,0,0,0,
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0.0.0,0,0,0,1,0,0,2,0,0,2,2,0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,2,2,1,2,0,0,0,2,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
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void initializeCostArray(int sizeX,int sizeY, int* temp){
node.clear();
nodeCollection.clear();
maxVector.clear(),

a=(int"*)malloc(sizeoif(int}*sizeX);
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for{int i=0;i<sizeX;++i)

alil=(int"Ymalloc(sizeof{int)*sizeY);

int tempPos = 0;
for(int j=0;j<sizeX;++j){
for(int k=0;k<sizeY;++k}{
a[jllk] = temp[tempPos];

tempPos-++;

HENINAg initialize wae A9 nsvieaellunsWAqeRs Depth First Search

int greedyDepthFirstSearch(int nStartX, int nStartY, int nEndX, int nEndy,

int aXSize, int aYSize){
int nPosNowX=nStartX,nPosNowY=nStartY;

struct NodePosition startNode;
startNode.x = nStartX;
startNode.y = nStartY;

startNode.pass = 1;
node.push_back(startNode);
if(startNode.x == nEndX && startNode.y == nEndY){

toArray(node);

return 0;
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struct NodePosition nodeTemp;

nodeTemp.pass =0,

* Flag of : ieft up right down */
//int go1=0,g02=0,g03=0,904=0;

/* Check every possible way that can go and set flag*/
if(nPosNowX-1 >=0 &&
isWalkAble(nPosNowX-1, nPosNowY) &&
isNotAlreadyWalk(nPosNowX-1, nPosNowY, node)){
greedyDepthFirstSearch{nPosNowX-1, nPosNowY,
nEndX, nEndY, aXSize, aYSize);
node.pop_back{);
}
if(nPosNowY-1 >=0 &&
isWalkAble{nPosNowX, nPosNowY-1} &&
isNotAlreadyWalk(nPosNowX, nPosNowY-1, node)}{
greedyDepthFirstSearch(nPosNowX, nPosNowY-1,
nEndX, nEndY, axSize, aYSize);
node.pop_back();
}
if(nPosNowX+1 < aXSize &&
isWalkAble(nPosNowX+1, nPosNowY) &&
isNotAlreadyWalk(nPosNowX+1, nPosNowY, node)){
greedyDepthFirstSearch(nPosNowX+1, nPosNowY,
nEndX, nEndY, aXSize, aYSize),;
node.pop_back(};
}
if(nPosNowY+1 < aYSize &&
isWalkAble{nPosNowX, nPosNowY+1} &&

isNotAlreadyWalk(nPosNowX, nPosNowY+1, node)){
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greedyDepthFirstSearch{nPosNowX, nPosNowY+1,
nEndX, nEndY, aXSize, aY¥Size);
node.pop_back();

}

return O;

asldunefidumeloglugoesanfisfans struct MfuAn x waz y 189 Node 1§
uazilolFiduauds Awmadnllmadunnaiuauman Active Point
do
{
point++;
if {point >= maxVector.at{maxScorePosition})
{
printf("overflow!\n");
do
{
point--;
Jwhile (mapCost[33*minPath{point].x+minPath[point].y] == 1);
do
{
point--;
twhile {mapCost[33*minPath[point].x+minPath{point].y] == 1};
}
Ywhile (mapCost[33*minPath[point].x+minPath[point].y] == 1);

player{turn).x = minPath[point].x;

player[turn].y = minPath[point].y;

cbackx = mapX[player[turn].x]{player{turn].y]-400;
cbacky = mapY([player[turn].x{player[turn].y]-300;



if (minPath[point].y<minPath{point-1].y)
player[turn].face = FACELEFT;

else if (minPath[point].y>minPath[point-1].y)
player(turn].face = FACERIGHT,

else if (minPath[point].x<minPath[point-1].x)
player[turn].face = FACEUP;

else if (minPath[point].x>minPath[point-1].x}

player[turn].face = FACEDOWN,;

playerf{turn].activePaint--;
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