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Abstract

In this project we propose game development via Unity engine with an
implementation of scene randomization, in which will affect the level design and
such implementation can be use as an underlying component for many different
kind of game project. By introducing randomization, not only the system side of the
game, but also the communication between the player and the game which will in
turn create flow state for the player who play the game. Each individual feedback
that the game sends back to the player is meaningful. We also display the example
implementation of theory into the build including Cellular Automata which is a
controlled randemization theory that has been used widely in many different fields.
We also display the thought process into the game level design and in the future
may applied the Marching Square theory into the build. All of this will be presented
in an easy to understand steps in which beginner to Unity will be able to follow.

Keywords : Cellular Automata, 2D Game, C# language, Unity Game Engine,
Procedural Generated Level
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3.1 MIAATIVLELERNUUUULUULNY (Game Design)
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Gameplay (#9)
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3.2 NNIDINHUUSEUY

3.2.1 ukuRansaLiiung (Game Flow Overview)
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3.2.2 UHURSANTIUVRNE LAY (Player Behavior)
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nd 8838.0n splay Scor
Lt HF felhive £ : Display Score

R

A = ¥
3UN 3.2 Flow Chart ¥9309ns535au
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3.2.3 UWHURINOANTINVBIAR (Enemy Behavior)

denuidutu dagasdumdiidu denarimly 3 Juniisudinszay dmndnglau
Taufioudn HP wun fatesarsudn Smnidagsudanuaudnsimsaiiassgitesinly
sutiald Tnelidiauiadnvuged Wodiduvuussaruein wnaiduiinduagyings
adrsannlymitusn

P abeainu :{ END )

5UTl 3.3 Flow Chart YasAanssudng

3.2.4 mseanuuudluAadenudly (User Interface)

Funutomuagnileniiusndions i wua Pixel Art Tasvnediauwensilozsiy
Tiaeulnsavesienuiifiduidonudaziuuianuuansiediu We Session vesiausdiuly
faldnuaiulems uaymnumuisafiusingg fianadiuvdoanauansaveseuis
uidenin lnedidudoandymiiudngiidandldinmsduiulefiduiiaviasguioniloas
nsinaulalumsdvidond fuasousafaainefifiausioundsy

desnanudeensilifidulfomunulfieign Fswonuuuniaeliiiiiamin
e uasdiduuztihuenlifiaudonnaduiiieluse flaousuenidlawasuain uazuanaye
Wasuantudlevuluudassu
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Game Mock up
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=
U 4

ANSWRIUISTZUU

TuuniiageSursneiulassaireveunuvaniswaunludiure sing an3usng q
WarUNEIUYes User Interface

4.1 NMSHAIUIEIUYBIRINY (Game Application)

4.1.1 Manager

Lﬂumummmswnamﬂumu ﬂamﬂmiﬂummwimw 9 fAndunaziudouulas
maaﬁmmm LU manmmu mumnmummnmuumLimmmum MA991NNA space bar
SleGuinuuds axiuseneng q unfuld Luagmuammg manager AuSurn HP wpsdng 1Ju
fou ieadvayuilsidudu q Tihauhuduldeddissansnmunniign Wisuiaiioudy
NIEANAUNGIYBANY

In hGaWL() {

GameObjcrt Find ("LevelImage");
GameObJect.and ("LevelText").GetComponent<Text> ();

= "Dive " + level;
Active (true);
n oko ("HideLevelImage", levelStartDelay);
boardScript.SetupScene (level);

= ¢ & : d = & oa
JUN 4.1 ity InitGame FsazgniTonynATINLTLAY

4.1.2 Compass (Objective Pointer)

ey L‘iﬁJ‘?fLUEJW]ﬂW]WENﬂGﬁ way Uszaludianasiely duiiadan3udauan
Vector3 (xy,z) ‘U@aammﬁ’m w30 Uivmmumuﬂiﬂﬂgwm ihuminauiu Vector3 °uaqmau
LwamaamiumwgLauLLawu’JWm&J nuharludnamAILNY 2 ves Sprite Lwamu
2R



GameObject p
GameObject
GameObject e

(0 {

GameObject.Find
GameObject.FindGa

= null) {
Vector3 targetScreenPosition oint (er
Vector3 pointerScreenPosition Camera. WorldToScreenPoint (i
Vector3 distance = targetScreenPosition - pointerScreenPosition;

angle = Mathf.Atan2 (distance.y, distance.x) % Mathf
transform, localk erAngles = Vector3 (0f, of

rget != null) fi
Vector3 targetScreenPosition = Camera
ctor3 pointerScreenPosition = Camera. WorldToScreenPoint (pl
Vector3 distance = targetScreenPosition - pointerScreenPosition;
angle = Mathf.Atan2 (distance.y, distance.x) * Mathf eg
= Vector3 (ef, @f, angle -

form. loca lerAngles =

WorldToScreenPoint (t: { 0 on);
ion);

JUT 4.3 anSumuAuL i
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4.1.3 Scene Generation

nsaeanesinuiuasianasninmsaine 3 funoudietu Tnensada
nwitundsazgnnssilagassu MapGenerator Tnaan3uiazld Cellular Automata Tunis
duasrsniniumn diu leww, #ns, way 3wt svgnashstulae BoardManager lnesinumiis
maqﬁ"’amuaﬂnmgmﬁmiwﬁu nituiiianualy Scene uq lan Object fianunsngnadis
ﬁumlﬁ%gnaﬁu‘ﬁummn Array 184 GameObject fignogiu Manager Tngd1uiuaes
Object fad1siuargnitualng Function Mathf Log; 3dlulusient sefinnsduiavan
range Indinadnaniitelinisadidlomu Ang uae B uwnseiulluusazianaiiay

SetupScene( level) {

1+( )Mathf.Log (level, 2f) * 2;

1 + (int)Mathf.lLog (level, 2f) * 5;
( )JMathf.Log (level, 2f) * 2;

( JMathf.Log (level, 2f) *x 5;

mint ( )Mathf.Log (level, 2f) x 5;

maxEnvironmentCount = ( )Mathf.Log (level, 2f) * 5;

LayoutObjectAtRandom (er min Coul I
LayoutObjectAtRandom (¢ nmentTiles v vironmentCo
LayoutObjectAtRandom (itemTile i s xItemCount);

A '3 H.I/ = lﬁi’, 'ﬁl bl 1 ;
JU# 4.4 faridu SetupScene gnidunTulieazaansniuduin

4.1.4 Cellular Automata

Cellular Automata Lﬁquwﬁ‘u@& John Horton Conway Tnglulusiani I8aun
Usegndldludiuveanisduaine Background ¥ea Scene ds@unsnguann Tile fneqlu
Tileset Afmunlilnoudafuassdnilug 1 was 0 Tnglududu frearsy MapGenerator 9%
a¥n4 Array 2 Dafiiudian 1 way 0 Juanleodoulvuosnisadne Aray fiduunfie Random
Fill Percent daflu Range faus 0-100 virliiiile Pseudorandom fuavdunlnedadu Fil
Percent inunnindu 0 windeanindu 1
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SmoothMap() {
( X = 0; x < width; x +) {
( y = 0; y < height; y ++) {
neighbourWallTiles = GetSurroundingWallCount(x,y);

(neighbourWallTiles > 4)

map[x,y] = 1;
(neighbourWallTiles < 4)
mapIx,y]l = 0;

- ) gy Y o v oa & A 1 &
JUn 4.5 #Wand SmoothMap FrelunsusunenylmiAg Pattern TULLDATLALIATUL

Tne Seed vasamSulaninsadu Strine w3e Tdanlusmzduiinuandu String 16 Tngvmnld
String WAndNg IHAANSTooNINAIuilowdy uevnld Time.time.tostring Hadwsiilanaz
ansluiFeeqianandasuly
RandomFillMap() {
(useRandomSeed) {
seed = Time.time.ToString();
}
System.Random pseudoRandom = System.Random(seed.GetHashCode());

( X = 0; x < width; x ++) {
( y = 0; y < height; y ++) {

(x =0 || x = width-1 || y = 8 || y == height -1) {
mapIx,yl = 1;

{

map[x,y]l = (pseudoRandom.Next(®,100) < randomFillPercent)? 1: @;

gU‘ff’i 4.6 Waridu RandomFillMap daelunisadte Array 2 e [0,1] fusu
dlolg Array aosfiffidiay 0 fu 1 wda #7 Scene wdud prefab finsenliuan TasanSui
194l azdsnasio Level Design Tnssanvasiny Tnsasyhloimainy annsoflasdusnuiiunnsng
fu wlifhouAuly liiduansofiasiuswluls Tnetededunfianansofiasdmae
Level Design vasianutuituguiiie s was HP veadfng? dlaussindey lnasians
o nilasgnifisiudosy Tnsgnaunslaganiy Scene Generation 3nsiafis
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4.1.5 Player Control

1) PlayerMobility

PlayerMobility iuaniudiunisniuausiiazAsvassiagiay Tnsiinismuaududu
m‘smumﬂ(ﬂﬂw input 3nAguein waziihd iedwlugwhazastaglddinisiuaain
Yugnes Ju a1 e e Uy wasd TunsUsiushasestiadeuilulufianieng q
AU UMLNTDIGNAT WALTUAIR NG Wlavhnsmyuniiares Tnsfiviweshazasay
Funiingnasvesdhdiane waziuidwinuid lunsBanszauitevhanedng densiud
anAduada tu unity engine ﬁﬁaﬁ%’umﬁuéwmﬂ@ﬂmﬂumﬁa‘ua%mimamm‘ﬁammmﬁ's
azasdanmaeluil

- verticalInput = Input.GetAxis ("vertical");
horizontalInput = Input.GetAxis ("Horizontal");

Ve 2 movement = new Ve r2 (horizontalInput, verticallnput);
GetComponent<Rigidb >() velocity = (movement * speed)*(Time.deltaTime);

ci € o o 1 =6 L © @ o
U 4.7 MyiduivmangnesveshduasndmiunIuAuIazAs

mniﬂﬁ 4.8 AgiunsUsmeinusidddmsusuarandduese dudunisiuan
Jugnas Iﬂﬂ%LLUdLﬂu‘i‘Uﬂ’]mﬂaﬁﬂiLLUQW LaZLLIUOY LW'{Lﬂjﬂfmﬂmmﬂaauwmm
ALAS LAYNNIAIUANMITULUMIITIALAT Feasiin1svaua U IINYDd cursor N BRI
16l4ai9u quaternion ugh¥usshuvisues cursor iedselvifusdanismumiin
avAs Ao transform.rotation Lﬁaﬂum‘iﬁb&mu LLaxmnﬂummmwguﬁw
transform.eulerAngles Famnsolud

mousePosition - sra.main.ScreenfoWorldPoint (Input.mousePosition);
ternion roit = Quaternion.LookRotation (transform.position - mousePosition, vector3.forward);

transform.rotation = roit;
hransform.eulerAngles = new Vector3 (@, @, transform.eulerAngles.z);
GetComponent<Rigidbody2D>().angularvelocity = @.5f;

U 4.8 Heidunldniuguesrinismu

U

wonINLUE? PlayerMobility fadiusfuiuusnsluing valudiuves AnEsdin Ay
ity udde Tty script #9011 BarController Wavinnsuiuruinvewmanandsdin
wazndaeslinssfuduiues faguil 4.9 mnguasiuiidlednmseuiuvesing uaziinns
psandevrilavosiagiivuudaiu sxfimadonldfinsan scipt Suitedsidadennisly
1UINUBN script
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f (other.gameObject.CompareTag(“Enemy")) {
playerHP -= 2;
FindObjectOfType<BarController>().decresebar2();

(other.gameObject.CompareTag("enemyBullet™))

FindObjectOfType<BarController>().decresebar();
playertiP -= 1;
Destroy(other.gameObject);

€ o =~

2 A o o o o Aa v a
E‘U'{I 4.9 FINTUNYMUINUSUVUNATDINADANGITIN LLay WAINLAY

4.1.6 Hit Detection

Hit Detection Wunsiansvuiuvesinanslunud Tae unity engine N
findesodmiudanisruiurosingislusunuuasdii waveauiia Fondy
Physic2d tag Physic3d @wsuusdesluiusunswing q Wiiamldidentd o1
i box collider, circle collider iiufu Tasnsidanisvutuvesiantiu sudade
n13ld collider Tutng wéld tag iarlufuenyssinnvesingene q fivuiu Tng
finaifuuarsuiiledanisvunasssiaaousHensnTI9an tag vesingituuinde
Taquilala

i OnCollisionEnter2D(Collision2D other)

f (other.gameObject.CompareTag("Exit")) {
Invoke ("Restart", restartlevelDelay);
p zer.instance.HP = playerHP;
er.instance.score = score;

f (other.gameObject.CompareTag("Enemy")) {

playerHP -= 2;
FindObjectOfType<BarController>().decresebar2();

Uil 4.10 19 if lunsidaniswulesiinsasisaeuiningfivuiuduyiels

'
s

5
u
1 o < = st o g I =) !
NIUAEN compare.tag(}; LW@L@UHW?WE?%?{BU‘UM@‘UE'NTJWQVI“UH LA ITIATLUUNTTIAD
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4.1.7 Scoring
Scoring Wunsiiuatrzkuunldlumsiaunudluiiazass laoazsuuunlag

v o Y ¢ 4 o o v o & - | v
IFanasianadmslunud Weviaedasld avuuussifinduldiFesq aunddiduargn
o 4 v o P o aly v 1 as
Yatw uazillodiaugnviane aslinisiiazuuuildanmsdunidisufisuiuazuuugege
Tunsiau Fadvnleuanndn Aegyinms@ewiuazuuudy widtesninfezlivinnistuin

if (highScore < score) {
highScore = score;

JUT 4.11 Wiguiileuen high score Ay score fiiaula
Juiin score MUANAN 01 score UAMIINAIN high score

| . ] o A { =4 & o a a e
A1 high score Huazgninuliluilstuiiawees unity Ao playerpref Fauludsiduniawinyia

AsUAT Lagdumaig 9

id Save() I
rPrefs.SetInt (highScoreKey, highScore);

Prefs.Save ();

Initialise ();

gﬂﬁ 4.12 Mslenendu playerpref aeluiny
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4.1.8 Passing Variable

Passing Variable (flumsdwdensaning 4 duaesudu q uenwilenniidusenialy
luarduitiieg TnensiFonldeshg 4 ananduduiu fulsidesnsafsilulénuasdos
Wusuusuuu public Feaganusafriaaniyldle Tnoudazadefluanalvl start) as
Sendaulsiigniuiinlindutunniitedmandusvesanivluanalimdiotuun
niaateunth Tasdlefiauidussagdianadaly vna PlayerMobility szdsrnluiawlidi
Manager

i Start(){
playerHP = Ma '.instance.HPﬁ

score = Manager.instance.score;

setOnstart()
curHp = FindObjectOfType<PlayerMobility2>().playerHP;
t calHpBar = curHp / Maxhp;

sethealtbar(calHpBar);

i far A o " S oA 1%
Uil 4.13 Werduivimihfdehueidiull

] a 1 v v
4.2 daufnsenudld (User Interface: UI)
Wenanasnudundhmauuuiisudendataziuugsdaiitnerinll wieuesuiein
Wedoansiauliing space bar

Current High Score

4300

Press Space to Start

= v a v
gﬂ‘w 4.14 AUIRLSURAU
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w&91nnA space bar dANundwziisuaindvraduda welvfiduiui savisde
" e w #1 W v & & o 4 i - @ 1 v
wansanaeddanunatvtiae favaswuiuniimneisiinisusu Wesednagasidng

L3

< 2/ Ao w [
UM 4.15 %UNIBLAANALANNIEIIT LA

fgﬂ*ﬁ 4.16 @1uv04 gameplay

91n3U7 4.15 Weanatnlazdsing cameplay Asguil 4.16 lagainavgndniu
U51N98IUNAUANATINA1R8 cursor lWAguTudn8e Lanuau HP uag MP fuvy uay
duiiesuan dnsgnduia faudesiansdagivivun



HighScore : 431
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JUN 4.17 Wavhanedngvue Usegruasuaudsinguu

o

9n3UT 4.17 Uszgudsuauysnglu Wnfirastlumanussgudsuauiniu

U
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AUNalATIULaTJaLEUBLUE

Tuuniina1agunisyiraulaenisld Unity soufanaiinlunisadranusing q
o/ o af = 1 [3 o v < o ! .
danesfiulumsifiu msdu nsvihanedag nsasnaimadenlnl wagnisvinuiuiuees

1 @ !

nnegefinad1am Msviusuiumats 4 szuverarelviiatymnum neudliuazud
vy v 1 Ao w & ¥ @ Y = [} <4

Lilef agelsAnuszvuidudouslvanansanauinueenlulalunateianis Tugiuiloy

nandadymuazdednaiintusyniteiaun suidaauaiusiuininsanysolyly

auan Monafivselovisegiiauladnw viethluiauliinuiinisvinunassuuuunaay

[
alacda =

nagevulunastudaly

5.1 dyUnalaseeny

funugnvimunlaeiifiugiuanning Shooting 2 1R tnawnuilfngiinasvinarofiay
fngwaniavadrsmuvimelitudiau fauazfonhmednslivam deuiidngazyinansl
wuld draneradeddnagnilunmsidadagiisneglu sauluddeddusyam dudaideds
nsneuAuesiidsuailazanudunylunsilisagsu sUluvrensuannaarly
nmansdd udlfuedimduniaulva thedsgarmuaulavosiiau

AARANTIEUNNARFIENE W YIAYEAU0ERADALAT IAENISAIANTEFUIILILIIN
Tadiau Tuwsagausuauresdngaziindy dngundanengiuiennuiuay viligidy
susuldenty eehdlsfamunnedaiifiduainsamdadasld fduesldnsuuuiniudeny
wnfiduamnsavhansadfnsduinld azuuugaeivhldavhluduliasuanslumiusn
dioasenuglawasaieusgilalifidunuiuesininanvaia

Tnglutlsvoasain Wediduldrhusmuiuludeny daunuazadiesuiivhasenluiuun
S0 uay Lﬁuﬁmmﬁmgﬁ?‘i;:il,fiuéfaaﬁwmaﬁm%ﬂS} athslsfiana Funuezasrdlowuiia
AR vesiautunieriediay bilidinueinaulfmepaduly



5.2 Jgunwazdadnialunsinauvesszuy
5.2.1 paulnsavasRunueinlvgiaudusy
Soymiliatuluduileddudu Inemafainlafledlyimn avetar Ifiduty
Wunthaufieiiandvosidutly wivdanldsummuAniuangidusnaulider
31 msviuguiu vildnsenuau Avatar snniAuly magiavhdaudeunseaunsly
1 avatar relative iumihae way wndlildiduasdognadiotuny

5.2.2 Randomization lianunsanruauld wae Linaliinuszlovd Tudu
Game Design
Haymdiiindulu implementation LL'ﬁﬂﬁwmﬁ"ﬂmmﬁmaé’ﬁ’mﬁﬂﬁaaum
Randomization Tetdsnlulusian Taefllaifl Aeorithm Taq daumuesilunisusuden
vilsiaiiusudoseanu fhauAuluviilidauliannsasdnld Tnamaegaviilé
msuidamiifietulag 14 celular Automata Whunanslumsusudewitevitling
wsufenfifinty Smmnduruidauausadlduniy

523 Scene Generation T¥wm¥wenaadesiuanusniy

JogilialudrwihevesTusian Tnefdavilald Algorithm sntaelunisusu
fewud wishieududtllannsnainaneenin Tagldvinens Hardware §idud
agfléothadiuyszandnm lnevnadavhldvhnnssnmsa¥s object iy
Background aenlyinnigaivhioudlule
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5.3 Yatauanuzluniswaiurszuuns iy

5.3.1 AU ¥ANNTDISU Online Multiplayer

mseevlsisinudanunsafiavsessunsidueeuladiudumesidald
annsavinlalae 14 Framework wanagne Photon wWantae v3e 14 Feature
Online Te4i Unity 103 (Faadealddnemeiiounusiuiudidu) lnevmsiaiouiy
TildBosunsrensvili muémmsmﬁ'%La%uaaulau’iﬁaﬂwaéwaaejLLa”a

532 sawan Algorithm fdlumsusudousiu
Algorithm #lflutlagtu delaifednduiigalunisiiasaaniianusofivsiduly
Hoaq ioseniidedind structure vosdunuazdondy Tile Based setuiiiofia
LLfﬂ“u{Jzymﬁ israsaiior 19 Algorithm 8813 Marching Square wag Z-Order
Curve Whsntaelunisusunsule

5.3.3 waswluda Platform u

(fosan Project gnasialu Unity Fojuseudutuaeliiglunsmesaly
&1 platform duagudn Tnodsiinagdavinsosiniiuife WWeuaru Control
dmunsmunuues User Tual usnantuniidateuduanunsafiasildainiifiog
an build lawizdmsu platform Tnalaias

5.3.4 WuAuMaInuatelinu Prefab fidnunsansunauasnunla
b 2 1o a4 < 1% Vel
s¥UU Randomization akidnansaiiie Content MaunsansuaaulaiaM
Uraulanagwanuane@uningy Inguananneuvainangazvin s nudunauls
Fuudn Juduniisluneismudladvosdngrialy diaudesUSudmiienazdanisiu
AngidenyELTRNENIeeENe fuly

5.3.5 WWsEUU Pathfinding uag waiinssueneg Tifudng
vildngdunmisunslaud way woRnssusnaniull demdemiiv giau way
e 1 EJ L4 :."'
guaTsAreY Nszuulsasaeanluainuug
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