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Insomuuu:qus:aaﬁw‘\;aﬁnuma:Us:qncTtis'
Hannmiswasultnuaiuiod (3D Game
Development) TaguoluuN1S29NILUUS:UULNULEY
Insuasiv (Systematic Game Design) 1la:n1s

danisaniuzvavtnuadsuudna Finite State
Machine (FSM)

e

@




gnuﬁviicumﬁuh"amu “aaddu’ (Whack-a-Mole)
gollulnuus:tnn Reaction Game WLAUADVDHY
nmus:ms:ua nsaadutoNetus:o: l:)énmno lay
uno:)cmn'{Hsm:Jauah:)cmn?HTnu IWOLWUAD WA
NguazAdIINaUQaAYDOLNY

@



ds:=tnninu

3D Reaction / Reflex Game

UuUDVNADVLUUU Top-down HSD Slight Isometric




Janus:=aon

1. 2onuuus:zuuLNUNDlAsSVaSIVBALDU
2. LYNAIISUNQBOUUDVLLAAES:UUDEIVLUUSEUU

3. awsnuggksoUdsuUdsolatuouina




yauLuauaztooulvuoolnu
(Game Specification)

LnuAAadquawuauuooulyuazndnINIstauavaaidu
1. 18 Primitive vov Unity unudantuinu twoaand>1wsudauaiu
nsIwn
1. Aou: Cube Fuudu
2. adqu: Cube awged
3. wu: Sphere auao
2. wuniautuaisiouuna 5x5 sounokua 25 $ov

3. daduuasibiud:udaaonatutiuRuOLUUEY ASVA:KUVAILKUO




4. szgzadaaowavavdanNagytusd 1.5 - 3.0 Suin
3. StuuA:llUU

1. panlauddqu: +1 A:zluu

2. acaurglUlaslugnaan: -1 A:zuuu

3. panlauwiu: -1 A:zuuu

4. .wuK1eTUov: Tuldasun:ltuu




6. szuuUsus:aundwain (Dynamic Difficulty)
1. Aztuu = 10: Tomawnatbu 60%
2. Azlluu = 20: Tomalwnatvu 70%
3. Azltuu = 30: Tomalnawiu 80%
7. 19ouluuw-su:
1. A:uuu = 40: vu:zlnNU
2. AzllUU < @: uwinu
8. misoanmisanmu:ztnu?y Finite State Machine (FSM)




Game Flow

Bulny
State = PLaying

v

SUEIULWUY URIFULTAIAN
(261U 3a uiu)

v

usgaving

v

rWiauadnuialiunan

v

dSuazuuuaunéann

lailet

ailad

AYULUY = 40

1,;4)[ uw

qu;)[ AUy




Score 2 40

Score < 0




N1sooNLUUlASVaSIVLNU
(Game Architecture Design)

szuulnuQnuuvoaNiUuluQaxan 4 &@du
e Game State Management
* Object Spawning System
* Player Interaction System

e Score & Time Management System

NISIUVS:UULIBUUBIgaaniswowidonuua:nu (Loose Coupling)
uaswuAdWwawIsnlunmsuisosnuyl (Maintainability)




GameManager

* ADUAU Game State (FSM)

e JONISALLLUU DAY uaztooulvsu:z/uw




GridManager

e 351001510 5x5

* ADUAUNISAULAQ “Adau / wu”




Spawnable Object

 Mole / Hedgehog
« Cube dwwwen = ddqu

« Sphere auav = wu

e Uo1gnisudaowa 1.5-3.0 Suin




Player Interaction

e Aou (Cube Fuawou)

e ASD22IUNISAANQDY Raycast




LOASYU Scenes




Assets Scenes

A o A

EndingScene MainScene miniGameNo25cene SampleScene




&% Build Profiles

SSEtS GﬂmEDbJECt Cﬂmpanent Build Profiles

Add Build Profile Player Settings Asset Import Overrides

File

New Scene Ctrl It N [& Scene List - Windows "
Platforms [ 11
B8 Windows

Open Scene Ctrl+O

Add Build Profile
Open Recent Scene

Scene List

Save Ctrl+S
SHVE JE'\S Ctrl + Shlﬂ:‘l' S Open Scene List

Platform Settings (Windows)
Save As Scene Template... intel 64-bit

Local Machine

NEW PI’D_]ECt... Build Profiles

Welcome to Build Profiles.

Open Project...

Add a Build Profile to configure as

many builds as you need for any

. supported platform. Build profiles _

Sﬂ"u-’e PI’D_]ECt are stored as assets you can Co v Default

share with your team

Add Build Profile

Build Profiles Ctrl+Shift+B Build And Run
Build And Run Ctrl+B

Exit




Oper'l Scene Asset Import Overri

Scene List

B Windows Q Platforms
i

Scene List

Scenes/SampleScene

Add Open Scenes

Welcome to Build Profiles.

1 a Build Profile to configure as
ma Ids as you need for any
supported platform. Build profiles
are stored as assets you can
share with your team

Add Build Profile




Scene List

Platforms use this shared scene list. To change the scene list or other settings
independently, create a Build Profile.

Scene List

Scenes/SampleScene
v Scenes/MainScene
v Scenes/miniGameNo2Scene

v Scenes/EndingScene

Add Open Scenes




= Hierarchy

++v o

M miniGameNo2Scene
P Main Camera
& Directional Light

Assets Scenes

EndingScene

MainScene

miniGameN

L

L Lagrs

LoaCene




= Hierarchy =
+~ a 17 = Hierarchy 2 i
M miniGameNo2Scene* : 4+ o 7

P Main Camera
&) Directional Light
) GameObject

M miniGameNo2Scene*
) Main Camera
) Directional Light

@ GameObject (1) ) GameManager |
@ Cube P GridManager |
@ Canvas ) Hammer |
D Panel u ) Canvas |
D Text (TMP) wasulu panel ) ResultPanel
@ Text (TMP) D ScoreText
@ EventSystem ) TimerText

€0 EventSystem




H ne omGame

Center v

D~

W




= Hierarchy

+v o
M miniGameNo2Scene*
) Main Camera
P Directional Light
P GameManager
P GridManager
P Hammer
7 Canvas
yutu panel ) ResultPanel
P ScoreText
P TimerText
() ResultPanel
P ResultText
(D FinalScoreText
P EventSystem

P Plane

2
In

# Scene os Game
[]Center v R Local v 1 iy v it~ S O ® QO ¥~ W N v ® =v Ev
— x
. EEE Time .
)Y
W
PR
v
| gj \
@ “ =



= Hierarchy )
. S 2

' miniGameNo2Scene* :
&) Main Camera
& Directional Light
) GameManager
P GridManager

= Hierarchy

+v a
R miniGameNo2Scene*
2 Main Camera
& Directional Light

@ Hammer /(/% ) GameManager
() Canvas . (’l&o SridManager
~ ResultPanel i Inspe*fe 2] - Do, ~mer
N S N
0(\3 . E:F:DreTe:s{t J _ & . &
oy ® O TimerText rResultPanel Static ~ @k .Panel
%8)\)\ £ ResultPanel v &) ScoreText
\ & ResultText Tag Untagged ~ Layer Ul v D TimerText
&) FinalScoreText
@ EventSystem <+ Rect Transform 0 +
P Plane
stretch Left Top Pos Z D EventSystem

stret

& Plane

Right Bottom
0 .




am Game

Game Display 1 + Free Aspect 1.5x Play Focused ~ ¥ W [ Stats Gizmos




anuU=yovilnu
(Game States)




iwudAnaQ Finite State Machine

* Finite State Machine (FSM) A sUuuun1saaNUUULBO
wnanssu (Behavioral Design Pattern) AtdAdUAUNISMIVIU
yavs:uulaguuvoaniluamu: (State) ua:nisaguaniu:
(Transition) awwwoulunmKua

-— s e

* vIUSVYUAuUDUNUAAIU Game Development Gauts Finite
State Machine (FSM) tunisaduAuwnanssuyaoinu tutnud
FSM gnuiut8iwanduAnaiaunIisn1oiugoaviny aaAd1ususoUu
youlooulyu na:NMRlasvasiolusunsuisAdILBaLdU




uoiuv

Finite State Machine AouuudiaovldoAriamansaus:NoUAGIY
1. gavovdaniu: (States)

2. mswaguaniu: (Transitions)

3. Woulunmisilaguaniu: (Conditions)




FSM

Stop Spawn
Disable 10
Show Ul

Spawn Mole
Spawn Hog
Handle Hit

Update Score

Stop Spawn
Disable 10
Show UI

@



Playing State

« WWUdnNIu:KanuovINU
¢ StUURsdUALKUVLAzsTQUDVION

* SU Input 9nKlauna:usuA:uuuluu Real-time




Win State

Whdaniu=twon:uuu = 40

K&QN1SINADONNVHUA

Uanissu Input 9nKLau

LLIQOVUDAILLTQONANISBULLNY




Lose State

e Wdanmu:uLijon:uuu < @
* HHONISNIVIUYDVS:UU Spawn

* Ua Input ua:uaaovondu Game Over




NISNIKUQINIUUD VLN

LNUQNNIKUQaNIU=HANTIaVU
* Ready 1nUDYTuaNIWWSDULSU
* Playing wWlauaiuasnlaasunuitnula

e Win LlAUBUELNY

e

r

e Lose NLAULLWIINA:LLUUOQAU

- TimeUp Huawainisiau




nIstJaguanu:
(State Transition)

niswlaguanusztiadindaulundalou wu

* Ready 10u Playing 1o HLAUISULIND

e Playing tUu Win 1o A:uuudo 40 A:uuu
* Playing 1Uu Lose 1o n:uuuci"m:h 7))

- Playing 10u TimeUp 109 1Datdaukua

N1sAJUAUAGIY FSM dosUovunuidysinioassn: 13U NMISIWUALILUU
HAavLNUDULLAD




FSM




w Favorites
Q All Materials
Q, All Models
Q_ All Prefabs

[ Assets
Bm Scenes
e Scripts
m Settings
e Tutoriallnfo

~ Assets » Scripts

GameState.cs & X

£ Assembly-CSharp

~ EF GameState

0 references

v public enum GameState

GameState {

Ready,
Playing,
Win,

Lose,
TimeUp




stuunIsLNacda:AsS
(Object Spawning System)




stuunstnasanuazNIstHA:=uuU

* NMIstNQUaVAdGULAsLLUTENISAUAILKUVDIN Grid 55 ua:zgusia
SanmuAmAuUR:lUU (Probability) NdunuA:LUuUTIQUUUDON
lau

e LUDAQUBITHINVDAWITULUUDU (Uncertainty) LaztwuadIuN
ngLUonlaulA:LUUFOUU

* StUUA:LLUUQNDDNLLUUTHKIAUGDVAQdUToDE10soUADU TUTLIWE D
nantrLSoNaa uddovusnue=stiauoodannusing




IASVaSI1OWUNLNL

wuntaugnaonuuutlu msiovuia 5x5 gomyuniduaanida

=
-t el -l

(Spawn Point) vovian anuru:tUdo0AD
* ADUAUAILKUVIONTAVY
* aanDWBUBouYv Collision Detection

 Usuauaqatnulaa:=aon




Prefab

Prefab sUs10
MolePrefab Cube tif3e)
HedgehogPrefab Sphere lLQo

Hammer Cube ulLou




21gNISLULIQUNAYDVIAN

Sanuda:zsiad:=usinguurinoaLtlualgus:H310 0.5 - 1 Sun
* adau KINKelUTaglugna 2:0nHN 1 A:uuu

e LU KINK19TULOY d:ludowaaan:ituu

wudAQUasS0LSVNAAULBOLAILNKLAU




Assets WV EICHELS

Assets Prefabs

®) MoleMat

a# HedgehogPrefab a# MolePrefab




O Inspector

q!:i Tags & Layers

lags

Tag O Mole
lag 1 Hedgehog

Sorting Layers

Layers

Rendering Layers




=

O Inspector

v Auto Save @ v MolePrefab Static v

v
v [y Tag Mole v Layer Default v

P Transform

HH Cube (Mesh Filter)
@g v Mesh Renderer

." v Box Collider

AF MoleMat (Materia

Shader Universal Renw

Add Component




© Inspector

v Auto Save Ea v HedgehogPrefab

< v

=Y (Y Tag Hedgehog ~

Transform
Sphere (Mesh Filter)
v Mesh Renderer

v Sphere Collider
HedgehogMat (Material)

Shader Universal Renw» Edit...

Add Component




S=uUALUUND:=LUULLa:NISUSUS:QUADINYIN
(Dynamic Difficulty Adjustment)




KannN1sUsuAIUEINAIUALLLUU

oA:uuuwudu Tomanwiu (3anwBoau) d:inaRtwuduaiuaiau
NIsooNUUUANUNU:UBI8THINUTUO1wINUTULTOWLIAULNVUU LazSNU
ADIUNINIYIUNVEIVMELNY




Usuusvondiuuio:ztdunistnatiu?

Score < 10 Hedgehog 20%
Score = 10 Hedgehog 60%
Score = 20 Hedgehog 70%
Score = 30 Hedgehog 80%




nvuLNeoNU FSM, Score ua: Timer Tasdoo
Woldnu GameObject 5o GameManager Nn
asiobiluon

GameManager




NIsN1vIusOUnuU FSM

Ul 2:oUlaa t1awi:aou Playing

. 1o State wWaguwdu

* Win / Lose / TimeUp
e DAAAELUUD: “A1V” daluuld

« d3w1snt8 OnStateChanged cdanu Result Panel Tanun




using System;
using UnityEngine;
using TMPro;

Unity Script (1 asset reference) | 13 references
public class GameManager : MonoBehaviour

{

public static GameManager Instance;

[Header("Game State")]
4 references

public GameState CurrentState { get; private set; }
public event Action<GameState> OnStateChanged;

[Header("Score & Time")]

9 references
public int Score { get; private set; }
public float TimelLeft = 50f;




[Header("UI References")]
TMP_Text scoreText;

TMP_Text timerText;

GameManager.cs



0

if (Instance ==
Instance =

else
Destroy(gameObject);

ChangeState(GameState.Ready);

UpdateScoreUI();
UpdateTimerUI();

I A<
A W

S y

GameManager.cs



StartGame();

GameManager.cs



O

if (CurrentState != GameState.Playing) return;

TimelLeft —= Time.deltaTime;

if (TimeLeft <= 0)

{
TimeLeft = 0;
ChangeState(GameState.TimeUp);

}
UpdateTimerUI();

GameManager.cs g



StartGame()

Score = 0;
TimeLeft = 50f;
ChangeState(GameState.Playing);
UpdateScoreUI();

UpdateTimerUI();

GameManager.cs



AddScore( value)

Score += value;
UpdateScoreUI();

if (Score < 0)
{

ChangeState(GameState.Lose);

}
else if (Score >= U0)

{
ChangeState(GameState.Win);

GameManager.cs Py 7



ChangeState(GameState newState)

CurrentState = newState;
OnStateChanged?.Invoke(newState);

GameManager.cs



GetHedgehogChance()

if (Score >= 30) return 0.8f;
if (Score >= 20) return 0.7f;
if (Score >= 10) return 0.6f;
return 0.3f;

GameManager.cs



UpdateScoreUI()

if (scoreText != )
scorelext.text = $“Sc0re : {Score}“;

GameManager.cs



UpdateTimerUI()

if (timerText != ))
timerText.text = $"Time : {Mathf.CeilToInt(TimeLeft)}";

GameManager.cs



© Inspector o

Eﬁ v GameManager Static «
v

Tag Untagged v Layer Default

— Transform

v Game Manager (Script)

Time Left

Ul References
Score Text ScoreText (Text Mest ®

Timer Text TimerText (Text Mesr ®

Add Component




ResultPanelContro...

O Inspector

@ v GameManager

h

Tag Untagged ~ Layer Default

- Transform (7]

v Game Manager (Script) 0

v Result Panel Controller (Script] @
#

Ul

Panel 2 ResultPane] ®
Result Text ResultText (Text Mes| ®

Final Score Text FinalScoreText (Text | ®

Add Component




N1sSN0usOUNU FSM (ahautkanisnd)

1. wnwogtu Playing

2. Woulutadoulukiioiiadu
1 pA:uuu = 40
2. A:UU < 0
3. Da1=0

GameManager.ChangeState(...)
OnStateChanged gnisgn

ResultPanelController su Event

o u b~ W

waav ResultPanel + oAU + A:zllUU




UnityEngine;
TMPro;

Unity Script (1 asset reference) | 0 references

ResultPanelController : MonoBehaviour

[Header("UI")]

GameObject panel;
TMP_Text resultText;
TMP_Text finalScoreText;

ResultPanelController.cs “!://‘



0

panel.SetActive( );

GameManager.Instance.OnStateChanged += HandleGameStateChanged;

J S

ResultPanelController.cs



O

if (GameManager.Instance != )

GameManager.Instance.OnStateChanged —= HandleGameStateChanged;

l©
S
-

ResultPanelController.cs




HandleGameStateChanged(GameState state)

switch (state)
{
case GameState.Win:
Time.timeScale = 0.0f;
ShowResult("YOU WIN!");
break;

\; SR
ResultPanelController.cs *‘!://‘



case GameState.Lose:
Time.timeScale = 0.0F;
ShowResult("YOU LOSE!");
break;
|

case GameState.TimeUp:
Time.timeScale = 0.0F;
ShowResult("TIME UP");
break;

default:
Time.timeScale = 1.0f;
panel.SetActive(false);
break;




ShowResult( message)

panel.SetActive( );
resultText.text = message;
finalScoreText.text = $"Final Score : {GameManager.Instance.Score}";

J&

ResultPanelController.cs



0 Ins pec tor

[E[fj v GameManager
-

Tag Untagged ayer Default

Transform

Time Left

Ul References
Scora Teyt ScoreText (Text Mesh Pro UGU|) &

Timer Text TimerText (Text Mesh Pro UGUI) ®

ﬂ v Result Panel Controller (Script)

0|
Panel
Result Text

Final Score Text

ResultPanelController.cs




Coroutine




TuniswauultnuKsSawaUwalAsutuuLtsgalniase Unity

unwauuiindavnaduauwndnssun “l813a1” (time-
dependent behavior) 13U NI1ssaldal nistrdoulkodu
¥20 a KéonisuaauwasdAs1 KINTElAsSVESIVAIEVLUU
a1auuna (Sequential Execution) 9:MIKIUSLNSUKYQ
M0IUS:K31950 (Blocking) BoluiKuI:aunAus:UULNUA
dovdulaamwia:Susuwaagiodaliioo




Unity undcysidadgnalnnisend Coroutine dotlu
sUuuuyovnismolunuulbuaon (Non-blocking) metu
IWSULDSNUoY Unity




Coroutine

» Coroutine A2 WonsuwlAUtu Unity Nawisn “Hgawnnisnioiu
$OAS1D” ua:nauuINIvIUGRTUNMEKAVIA TaaTUNTRLINUKSD
TUSUNSUKYANISNI0IUNVKUAQ

» Aanuru=aAryuov Coroutine A9 NVIUSOUNU Game Loop udv0
Unity, Tun1oiutu Thread uen (Wt Multi-thread), gniSenua:
nduAUlae Unity Engine KSO WBMdo yield return w\'?as:qqov?n
NISN101U




Coroutine nu Game Loop

Unity 161As0as1o Game Loop $0Us:naudIgnIsiZoniusan
FArY WU

« Update() 1sennniwsu

* FixedUpdate() 1Ssunmudaswand

 LateUpdate() 1ISunHav Update

Coroutine ot Qn “unsn” wWNJtu Game Loop 1ay Unity ot l§£1n
Coroutine naluaoanSLlaun:na auao H$20UN31D:1DDME0
yield return AUDNTHRWN




na1nanuukUuv Coroutine Adns:uduniIsn Unity aauld
UIS:HDVIWSUIWOTUNT Coroutine NUVIUDU 9 DUNDID:
1dSD HSoLoAdV vield return twouontHwWN




IAsvasiowugnuuov Coroutine

1. sUuuuyauwonsdu Coroutine GavidstuatoyanuAillu IEnumerator
IEnumerator ExampleCoroutine()
| /] Mdo
yield return null;

1

2. misiSudu Coroutine GoolSgnWiumdo
StartCoroutine(ExampleCoroutine())

lagawwisatsgniadInaarandunoa MonoBehaviour tnuu




A1V yield return

AV yield return WurdTouov Coroutine T6uon Unity
31 “Hganiviuldnou wasnavuimMaatungHsav”




sUnuuntsuoY
* yield return null

SO 1 lWsu

* yield return new WaitForSeconds(t)
so t Sun

* yield return new WaitUntil(condition)
soounNYDUTUI:LUUDSY

* yield return new WaitWhile(condition)
souru:NIDUluLUuUdSY




AD28IVNISKHUDVAN

LAQVUDADIIKAVDINSD 2 SuN TagluMIKINUKEQ KINWYULUUD:TL
awwisnkudoalalagliuaannisnioiu

IEnumerator DelayMessage()

{

yield return new WaitForSeconds(2f);
Debug.Log("1oawuiu 2 Sun”);




a>og19nN1stnadUlHOLLUUTS DA
(Time-based Motion)

A2uNISTRIONLAADUNIINAILKUVKUVTUgOINAIKUVKUVDE10
uuudametuainnmrkua nold Coroutine awisnAdUAUNS
Wasuudavna:ziwsuldogiotlus:uu




IEnumerator MoveObject(Vector3 start, Vector3 end, float duration)

float elapsed = of

while (elapsed < duration)

{

elapsed += Time.deltaTime
float t = elapsed / duration

transform.position = Vector3.Lerp(start, end, t
yield return null

transform.position = end




NIsKaa Coroutine

Kga Coroutine ANMaonN10U

StopCoroutine(coroutineReference);

StopAllCoroutines();

lasuna Coroutine d:HgalOVLUOWONBUNIVIUDUDU, GameObject
gnMmane (Destroy) KSoansUann Disable




ac>og1vun1stsviutulnuaasqu

tutnu@adodu Coroutine QNT3aIHSU
* ADUAULIALAQVWAUDVADAU
* NMISYULLAELAVNAUYDOADU

* NISKUDVIDA1IS:KI1VN1S Spawn

golduwnanssuutuu “tha TUK1 so TUKY K1g” NLKU:3UAUNIS
n1vuady Coroutine




Coroutine tWunalnadiAaryuovo Unity aHsSunisdanis
wnanssuRturiudalasTlisuNdUNISAI0IUYDVSEUUKAEN
NS0 Coroutine 2810QNADVLBIYTHUNWAIUNAIUISD
ponuuulAansaou D1Asoasv nazdedonisiisosnun
Tastlaw:tutnuidaduiHanmIsnisudULIN




Grid 5x5

* dS10 Empty GameObject 3o GridManager
» ashoduKuv (Transform) 25 9a tusUuuu 5x5

e LNUANULKUONVKUQTU List<Transform>




mmuma:)nu a1s1o 5x5 + msautoanaowoun

NU GameObject 5o GrldManager Aas1oldtu
21N

GridManager




N1sSN0usOUNU FSM (ahautkanisnd)

GameManager W3su State 10u Playing
GridManager 15U SpawnLoop
duina Mole / Hedgehog

WiauGHSaUaouHK19TU

S NI U

1o State 1Wu Win / Lose / TimeUp

1. SpawnLoop Hganun
2. Tuudantkuinadn




using UnityEngine;
using System.Collections;

Unity Script (1 asset reference) | 0 references

public class GridManager :

{

[Header("Grid Settings")]

public

int gridSize = 5;

MonoBehaviour

public float cellSpacing = 2f;
public Vector3 gridOrigin = Vector3.zero;

[Header("Spawn Settings")]

public
public
public
public
public

GameObject molePrefab;
GameObject hedgehogPrefab;

float minLifeTime =
float maxLifeTime =
float spawnInterval

1
3

S5 o
.0F;
0.5f;

private Coroutine spawnRoutine;




void Start()

{
// Wamsiaou State wawnu
GameManager.Instance.OnStateChanged += HandleGameStateChanged;

void Start()
{

// fhoatsnansvesaaiia ld 13 (-2F*cellSpacing, 0f, —2f*cellSpacing)
gridOrigin = new Vector3(-2f*cellSpacing, 0f, —-2f*cellSpacing);

GameManager.Instance.OnStateChanged += HandleGameStateChanged;




O

if (GameManager.Instance != )
GameManager.Instance.OnStateChanged —= HandleGameStateChanged;

GridManager.cs



HandleGameStateChanged(GameState state)

if (state == GameState.Playing)
{

spawnRoutine = StartCoroutine(SpawnLoop());

}

else

{
if (spawnRoutine != )
StopCoroutine(spawnRoutine);

GridManager.cs V.7



IEnumerator SpawnLoop()

{

while (GameManager.Instance.CurrentState == GameState.Playing)

{

SpawnOne();
yield return WaitForSeconds(spawnInterval);

GridManager.cs



SpawnOne()

Vector3 spawnPos = GetRandomGridPosition();
isHedgehog =
Random.value < GameManager.Instance.GetHedgehogChance();
GameObject prefab =
isHedgehog ? hedgehogPrefab : molePrefab;
GameObject obj = Instantiate(prefab, spawnPos, Quaternion.identity);
lifeTime = Random.Range(minLifeTime, maxLifeTime);

StartCoroutine(LifeTimer(obj, isHedgehog, lifeTime));

GridManager.cs V.7



IEnumerator LifeTimer(GameObject obj, bool isHedgehog, float time)
{

yield return new WaitForSeconds(time);

if (obj != null)
{

// éreumno e = lawinaziuu
if (.15Hedgehug &&
GameManager.Instance.CurrentState == GameState.Playing)

{

// GameManager.Instance.AddScore(-1);

}

Destroy(obj);




Vector3 GetRandomGridPosition()
{

int x = Random.Range(®, gridSize);
int z Random.Range(@, gridSize);

return gridOrigin + new Vector3(
x * cellSpacing,
0.5f,
z * cellSpacing

);




O Inspector

Ea v GridManager

Tag Untagged v Layer

- Transform
v Grid Manager (Script)

Grid Settings
Grid Size

Cell Spacing
Grid Origin

Spawn Settings

o
Static
Default

0 it

—r
i

Mole Prefab & MolePrefab

Hedgehog Prefab & HedgehogPrefab

Min Life Time 15
Max Life Time 3

Spawn Interval 0.5

Add Component

w

v

Score : 0 Time: 44




szuunislaaouudVNLaU
(Player Interaction System)




Nlauls Aou (Cube dthidu)

Wudryanuniuoonisns:N1 NIslaaautnaadn
e NISAANLUIG

- misassoaausdanngnaaniluddduxdowiu

naawsuouNIslanoud:LsoulgvlaaasuNUS:UUA:LLUU




szuun:luua:=nan (Scoring Rules)

alaudu +1
auri1elUioo -1
alautuu -1
IR E(IBN Q
A:zllUU < O W
A:llUU = 40 Bu:




RayCasting




Ray

Ray Tu Unity l'fJuléumsoﬁéoaanwmnqoﬁ'uﬁu (origin) Tu
AANVAMKUQ (direction) IWoassdaou3wBURUIANAdUKSDTL Uin
5uN1sas293uUNMIsBu, NISL3otUNKLIY LazNIsasivdutnosuonsu
1o a tulnu




Nstsuiu Ray

1. Physics.Raycast wonsuKanngtun1sgosodia:asdadounissu
2. RaycastHit TasuasiodoyaniiudoyalneonuNIssu lwu ansu
200NBU La=due




using UnityEngine;

public class RaycastExample : MonoBehaviour
{
public float rayLength = 5f; // a3 ua1ua959&
void Update()
{
// d51959
Ray ray = new Ray(transform.position, transform.forward);
// a3adgaun17du
RaycastHit hit;
if (Physics.Raycast(ray, out hit, rayLength))
{

Debug. Log (" duAuing
// vihaylsuivasaiiianuy tdu G9nsyaU

+ hit.collider.name);




oSU1Y)

1. Ray ray = new Ray(transform position, transform.forward);: asiosoa
THU IoumHuaamsumunmuﬂuouao GameObject ua:nAN1vtHasolU10KUN
2. Physics.Raycast(ray, out hit, rayLength): 8osodla:asd>odoaunissu
21 ray: $Sono:dv
2.2 out hit: aduUssiia RaycastHit ﬁ'a:lﬁuﬁ'auuamsvu
2.3 rayLength: a>wedgudavoosod
3. if (Physics.Raycast(ray, out hit, rayLength)): asJodoudisoasunuian
KSolu msud:dnlUtuudon if




WISI1JLODS

1. Origin: 9a15UAUVDVSVE awisniludiuKuoyoundov ddazAs H3aaTaa Tu
an N

2. Direction: AFN1VYDVS$VE Una:MmKualaspNdsSNBINYAISUAUTUY
WKLY .

3. Distance: s:g:mogodansods:gvoaniu

4. LayerMask: nHua Layer yau30nNaGoon1sasdddaouNIssu .

5. QueryTriggerinteraction: niKua3snisasd>oaounissunu Collider N
Trigger . _ . .

6. RaycastHit: TnsoasiodayantnudoyalNgdnuNIssu WU Jansu Sannsu
ua:zdua




ADo81Y: usudoinuargns:uoanuu

* aISUAU WaguAwov transform.position tTunisasho Ray

* NFINNV 18 transform.forward, transform.up, transform.right
KS2aS$101DNLADSAANIVTIUUILDY

Ray ray = new Ray(gunTip.position, gunTip.forward);




AD281V: ASIIIFoUNISBUTUS:Y: 10 HUDE

. WasuM rayLength tuwonsu Physics.Raycast

if (Physics.Raycast(ray, out hit, 10f))
{
I




| =59

A22810: ASIIFADUNISBULAWINUDIONND
Layer 1Uu "Enemy”

« 78 LayerMask.GetMask("LayerName") IWoas1o LayerMask

int layerMask = LayerMask.GetMask("Enemy");

if (Physics.Raycast(ray, out hit, rayLength, layerMask))
{

1




(D081V: ASIIIUNISBUNU Trigger

76 QueryTriggerinteraction.Collide 1woasd>oadaounissunu
Trigger

if (Physics.Raycast(ray, out hit, rayLength, layerMask,
QueryTriggerinteraction.Collide))

i
1




n1sQodoyadn RaycastHit

* hit.point 2ansoasu
* hit.normal LNLODSAVAINNUWUNDINBU
* hit.collider Collider hgnsu

Debug.Log("sunudan: " + hit.collider.name);




using UnityEngine;

public class RaycastExample2 : MonoBehaviour

{

public float raylLength = 10f;

void Update() {
// &31959&
Ray ray = new Ray(transform.position, transform.forward);
// AU LayerMask

int layerMask = LayerMask.GetMask("Enemy");

// @TIAFAUNITUU

RaycastHit hit;

if (Physics.Raycast(ray, out hit, raylLength, layerMask)) {
Debug.Log("HuAudns: " + hit.collider.name);




oSU1Y)

a2ogunisUsulay Raycast w‘éaas:aaaun1suuﬁu5c1qr"iﬁ Tag 1Uu
"Enemy"” Tus:g: 10 HUD¥

1. Physics.SphereCast gosodidunsonau IHU1:dHSUQSIIADUNIS
sUTUWURNI1O

2. Physics.BoxCast gusvudtdunsonaoy LHUN:d1HSUASIDAOUNIS
sufiuSanndsunsosusau

3. Physics.OverlapSphere as>adoauciu Collider 'ZCIl‘j‘loagj?us“nﬁ'ﬁ=
NKUQ




N1St8 RaycastHit

. 1joSod (Ray) naoaanluwuunu:mn?a a fuan Unity d:1Audoya
mu:mumsuuuub’(utnsoasmuauamsan:n RaycastHit

- JoyatHarius:TostogrountumsasionuLa:uoUwWaLASUCIO 9
lBU NISASIdDUIBUNUIANUS:LNNTA NISATUDIULLSVNS:NT HSD
misasioowiwna tuadu




ﬁagaﬁl uogtu RaycastHit

point: ansvdsunudantulanaso

normal: 1DNLADSAVIINNUWURNINBU

collider: Collider voudanngQnsu

rigidbody: Rigidbody uavdanngnusu (01iJ)
» distance: s:g:H109INYAISUAUUDVSVANVIANBU
» triangleindex: (d1HSU Mesh Collider) asliyavaiuiHagunnsu

» textureCoord: wna UV uu Texture ngnsu




ﬁagaﬁl uogtu RaycastHit

point: ansvdsunudantulanaso

normal: 1DNLADSAVIINNUWURNINBU

collider: Collider voudanngQnsu

rigidbody: Rigidbody uavdanngnusu (01iJ)
» distance: s:g:H109INYAISUAUUDVSVANVIANBU
» triangleindex: (d1HSU Mesh Collider) asliyavaiuiHagunnsu

» textureCoord: wna UV uu Texture ngnsu




using UnityEngine;

public class RaycastExample3 : MonoBehaviour {
public float rayLength = 5f;

void Update() {

Ray ray = new Ray(transform.position, transform.forward);

RaycastHit hit;

if (Physics.Raycast(ray, out hit, rayLength)) {

// fvrayaann RaycastHit

" + hit.collider.name);
Debug.Log("qmﬁﬁﬂu + hit.point);
Debug.Log("vuumafﬁﬁawn: " + hit.normal);
// vihaglsuvareduinaviau du wW&isud
hit.collider.GetComponent<Renderer>().material.color = Color.red;

Debug. Log("duAuing:




using UnityEngine

public class RaycastExample4 : MonoBehaviour

{
public float rayLength = 5f

void Update()
q

Ray ray = new Ray(transform.position, transform.forward

RaycastHit hit

LF Physics.Raycast(ray, out hit, rayLength)
// évrayaan RaycastHit
Debug.Log("dunuina: " + hit.collider.name)
Debug.Log(“qmﬁﬁu: " + hit.point)
Debug.Log(“Luanaéﬁﬁaﬁﬂ: " + hit.normal)
// vinaglsunsatnsduaadiuy du wWiaud
hit.collider.GetComponent<Renderer>().material.color

RaycastExample4.cs

Color.red




RaycastExample4.cs

if (hit.collider.CompareTag("Enemy"))
{ | |
// ardunudas liasvtantnnsinisssiiiniaanu
GameObject = Instantiate(
explosionPrefab,
hit.point,

Quaternion.identity)
Destroy(hit.collider.gameObject)




JoADSI

1. Raycast d:asd>owutawi: Collider Ndaognu GameObject tniuu
2. awwsnusuuao Layer nosasiodaunissula

3. Owondudua ARgdTooru Ray 16U Physics.SphereCast,
Physics.BoxCast

4. LayerMask t8iwooinanisasdodaunissulawi:dantu Layer ndaons

5. QueryTriggerinteraction tgiwaniHua3snisasdoaaunissunu Collider
no Trigger

6. Physics.SphereCast ua: Physics.BoxCast t3dHsunisasdadaounissu
Tuwunnni1onon




NVIULNEDNAUNISIAIDUMILKUYADUMIULUAE NS

nu Msnanasd>ddulasls Raycast lagdooo
10NU Hammer nasyolbtuain

HammerController




wnanssw “nu”

Usznoauadg 3 420
1. caukuouna (Idle Height)
2. guav (Strike Down) dAdonisaan Y 2810s301SD

[ [}

3. 1avnau (Recover) TagtHnaudm Y 1Qu




Joununisnasn

t8abuUs isStriking Uoonunisnag ua:lutHawKuo Y gnideunu
WQDOHDE




NISL3DuUaILLKUYOIULLNS

tutnu 3 DO wW1dogytu Screen Space (2D) uanoudgtu World
Space (3D) douusuludav

1. wdaoauHKuow1doIn Screen Space
2. angaukuvavuus:uiu (Plane) tulan 3 0Q
3. vgundoutKivguaukuonalela

LLUdAQUISYNIT Screen-to-World Projection Wwiu Ray-Plane
Intersection




using UnityEngine;
using UnityEngine.InputSystem;
using System.Collections;
Unity Script (1 asset reference) | 0 references
public class HammerController : MonoBehaviour

{

[Header("Movement Settings")]
public float heightOffset = 1.5f; // @NUFNUBNAUINNNUY
public float moveSpeed = 15f; // anusINaRaun

private Plane groundPlane;

[Header("Strike Settings")]

public float strikeDepth = 0.7f; // szozovasluinu Y
public float strikeSpeed = 0.05f; // vanas

public float recoverSpeed = 0.08f; // 1anau

private bool isStriking = false;




O

groundPlane = Plane(Vector3.up, Vector3.zero);

l©
S
-

HammerController.cs




O

if (Mouse.current == ) return;
FollowMouse();

if (Mouse.current.leftButton.wasPressedThisFrame && !isStriking)

{

HandleHit();

}

HammerController.cs “!://‘



IEnumerator StrikeAnimation()
{
isStriking = ;
Vector3 startPos = transform.position;
Vector3 downPos = startPos + Vector3.down * strikeDepth;

t = 0;
while (t < 0.2f)
{

t += Time.deltaTime / strikeSpeed;
transform.position = Vector3.Lerp(startPos, downPos, t);
yield return :

IR
HammerController.cs “t://‘



t = 0;
while (t < 0.2f)
{
t += Time.deltaTime / recoverSpeed;

transform.position = Vector3.Lerp(downPos, startPos, t);

yield return ;

isStriking =

HammerController.cs Py 7



O Inspector

0 Inspector

vy
Q Tags & Layers @ Hammer

- Tag Untagged 4

- Transform
Tags
. Position
Sorting Layers _
Rotation

Layers Scale

User Layer 3 Hammer ‘/




void HandleHit()
{

if (Mouse.current.leftButton.wasPressedThisFrame && !isStriking)

{

Ray ray = Camera.main.ScreenPointToRay(
Mouse.current.position.ReadValue());
int layerMask = ~LayerMask.GetMask("Hammer");

if (Physics.Raycast(ray, out RaycastHit hit, 100f, layerMask))
{

if (hit.collider.CompareTag("Mole"))
{

GameManager.Instance.AddScore(1l);
StartCoroutine(StrikeAnimation());
Destroy(hit.collider.gameObject);




else if (hit.collider.CompareTag("Hedgehog"))
{

GameManager.Instance.AddScore(-1);
StartCoroutine(StrikeAnimation());
Destroy(hit.collider.gameObject);

HammerController.cs



void FollowMouse()
{
Ray ray = Camera.main.ScreenPointToRay/(
Mouse.current.position.ReadValue() );

if (groundPlane.Raycast(ray, out float distance))
{

Vector3 hitPoint = ray.GetPoint(distance);
hitPoint.y += heightOffset;

// aaauntuy Smooth

transform.position = Vector3.Lerp(
transform.position,
hitPoint,
moveSpeed * Time.deltaTime

);




O Inspector
v Tags & Layers

lags
sorting Layers

Layers

User Layer 3

Hammer

© Inspector &

Ea v Hammer Static

y Tag Untagged v lLayer Hammer

Transform
Cube (Mesh Filter)
Hy v Mesh Renderer
N¥ v Box Collider
+ Hammer Controller (Script)
£. . HammerMat (Material)

Shader Universal Renw Edit...

Add Component

b




StuuLoa
(Time Management)




StuuLoal

* INUQNYINALAINISIAUN 50 Suln

LDAMTQONALLUUUUNDYKAY

Woalkua a:wasuaniu:ztu TimeUp

uaaowaasun:zuuuntaunmia

» szyuaIMKBuNunalnvoAusuinu (Hard Stop Condition)




nisildaowalazasunaaws
(Result Presentation)




NIsiidaonata:asuna

- WatnuFuga (Win / Lose / TimeUp)
« Jamislaaouudvilau

* udQUWAAWSLLA=AZLLUUFQNY

« Joonunistnasdantsutuain

7

o LUDAQUBITLYN “NIStau” 29NN “NIsSLaaonwaaws




dasu
(Conclusion)




NIsUS:eNATELE0I8INS

=

2INNMISWUUILNUU awnsnasduudnatdodsinisnineddoolaaol

NSt Finite State Machine TunisAdUAUAIAUNISNIVILYDOLN

nIsoonuuus:uulluu Object-Oriented Programming (OOP)

N1ST8 Polymorphism TunisdaniswnanssuyoodanHalegsua

nIsUsus:auAUINUDVLNULLUU Dynamic Difficulty Adjustment

udAatKa1tdtduwugiuaiAnYTUNISWAUUNLNUULAEBIWALLDSLE O
ldaautus:aungotu
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» TAsoVULNUAAIAUATUTULAQVTRIRUNVNISYSTUINISS:KI10LUDAQ
nisoanluutnuuazkannistdgulusunsuldolasodasio Taglawn:
n1st5 Finite State Machine 1WadaN1SanN1UUDOLNUDYIVD
Js:ansnw

« naawsnlananunolasvasivdalou WToV1e wazawasnuriuao
g2aHKSaUanus:-uutWuULaGUuTIatuouIAQ WU NISIWUS:UUdULAN
s:UU Pause HSanisuuAnA:uuugoga Wuau

* TASVVUTIVIKL=AUNV:TBLUUADDEIVNISISTUSAIUNISWAUUILNL
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