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PlayerTankController. cs A1 F s

using UnityEngine;
using System.Collections;

public class PlayerTankController : MonoBehaviour

{

public GameCbject Bullet;

private Transform Turret;

private Transform bulletSpawnPoint;

private float curSpeed, targetSpeed, rotSpeed;
private float turretRotSpeed = 10.0f;

private float maxForwardSpeed = 300.0f;
private float maxBackwardSpeed = -300.0f;

//Bullet shooting rate
protected float shootRate = 0.5f;
protected float elapsedTime;

void Start ()

{

//Tank sSettings
rotSpeed = 150.0f;

//Get the turret of the tank
Turret = gameObject.transform.Getchild(o) .transform;
bulletSpawnPoint = Turret.GetChild(0).transform;

1
void Update ()

{

UpdateWeapon () ;
UpdateControl () ;

}

5 SEAR IS — AT GO R, MIEX RN — AT X G Zbullet-SpawnPoin
to Start BRI EX R, NEEENTRER S AX R E, ERIOEFHN R
&, IRE TR R, RINRIESE A Update i3, 1746 H A 8 R 812 1 UpdateCo
ntrol B HFUpdateWeapon bf % .

L. Sy



BB s AR B, FRATES R A B b o BUPLAE R 2 BN [A) 2 A5 1
BRI ER, WERSE, P4 fESpawnPoint AR B A B A — N E KBl let v R . X
FhOTE,  FRATAT LAEE G 5 A A AT R il R 2 5 747 9

void UpdateWeapon ()

{

if (Input.GetMouseButtonDown (0))

{

elapsedTime += Time.deltaTime;
if (elapsedTime == shootRate)

{

//Reset the time
elapsedTime = 0.0f;

//Instantiate the bullet
Instantiate (Bullet, bulletSpawnPoint.position,
bulletSpawnPoint.rotation) ;

2. P H 5

TR Be 5 AL BRAR SRS (Turret) XTRAVHEEE, XA ST . AW
FEHL (Camera) KM%, BEfE, FATE3E FmousePositionXf RAE Y AL E,
15 6 S B 5 1) 7 V2Rt 8 B AL B R U 1) o

void UpdateControl ()

{
//AIMING WITH THE MOUSE
//Generate a plane that intersects the transform's
//position with an upwards normal.
Plane playerPlane = new Plane (Vector3.up,
transform.position + new Vector3 (0, 0, 0));

// Generate a ray from the cursor position
Ray RayCast =
Camera.main.ScreenPointToRay (Input.mousePosition) ;

//Determine the point where the cursor ray intersects
//the plane.
float HitDist = 0;



// 1If the ray is parallel to the plane, Raycast will
//return false.
if (playerPlane.Raycast (RayCast, out HitDist))
{
//Get the point along the ray that hits the
//calculated distance.
Vector3 RayHitPoint = RayCast.GetPoint (HitDist);

Quaternion targetRotation =
Quaternion.LookRotation (RayHitPoint -
transform.position) ;

Turret .transform.rotation =
Quaternion.Slerp(Turret.transform.rotation,
targetRotation, Time.deltaTime *
turretRotSpeed) ;

I 2 F R A SR v

B TAFRAEI T .
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if (Input.GetKey (KeyCode.W))
{

targetSpeed = maxForwardSpeed;
}

else if (Input.GetKey (KeyCode.S))

{

targetSpeed = maxBackwardSpeed;

}

else

{

targetSpeed = 0;

}

1f (Input.GetKey (KeyCode.lA))

{

transform.Rotate (0, -rotSpeed * Time.deltaTime,
0.0f) ;
}

else if (Input.GetKey [KeyCode.D)

{

transform.Rotate (0, rotSpeed * Time.deltaTime,
0.0£) ;

}

//Determine current speed
curSpeed = Mathf.Lerp (curSpeed, targetSpeed, 7.0f *

Time.deltaTime) ;

transform.Translate (Vector3.forward * Time.deltaTime

curSpeead] ;
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using UnityEngine;
using System.Collections;

public class Bullet : MonoBehaviour

{
//Explosion Effect
public GameObject Explosion;
public float Speed = 600.0L;
public float LifeTime = 3.0f;
public int damage = 50;

void Start ()

{

Destroy (gameCbiject, LifeTime) ;

}

void Update()

{

transform.position +=
transform. forward * Speed * Time.deltaTime;

}

void OnCollisionEnter (Collision collision)

{
ContactPoint contact = collisgion.contacts[0];
Instantiate (Explosion, contact.point,
Quaternion.identity) ;
Destroy (gameObject) ;

HATH) T3 =A@ BIRREEE . A LA AR fr, T oA ar 4 R Ja = H 3

YRR LA 275 HJExplosion /@ SParticleExplosion FUE A #E4% (FATAITEIRA
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FSM. cs A H ARSI R 7w«

uging UnityEngine;
uging System.Collections;

public class FSM : McncBehaviour

//Player Transform
protected Transform playerTransform;

//Next destination position of the NPC Tank
protected Vector3 destPos;

1st of points for patrelling
//Li £ i £ 114
protected GameObject[] pointlist;

//Bullet shooting rate
protected fleoat shootRate;
protected float elapeedTime;

//Tank Turret
public Transform turret { get; =set; }
public Transform bulletSpawnPoint { get; set; }

protected virtual wveoild Initialize() { }
protected virtual void FSMUpdate() { }
protected virtual void FSMFixedUpdate() { }

// Use this for initializatien
vold Start ()

{
}

Initialize();

// Update is called once per frame
void Update ()

{
}

FSMUpdate () ;

void FixedUpdate ()

{
}

FEMFixedUpdate () ;
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SimpleFSM. cs SCAFH FIARES 4 R B -

using UnityEngine;
uging System.Collections;

public class SimpleFSM : FSM

{

public enum FsMState

None,

Patrol,

Chase,

Attack,

Dead,
//Current state that the NPC is reaching
public FSMState curState;

//Speed of the tank
private float curSpeed;

//Tank Rotation Speed
private float curRotSpeed;

//Bullet
public GameObject Bullet;

//Whether the NPC is destroyed or not
private bool bDead;
private int health;

R BFATEY 7B R, 807 HI N TR R 2 H 4N ARAPIRGS: &iZ,
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//Initialize the Finite state machine for the NPC tank
protected override void Initialize ()
{

curState = FSMState.Patrol;

curSpeed = 150.0f;

curRotSpeed = 2.0f;

bDead = false;

elapsedTime = 0.0f;

shootRate = 3.0f;

health = 100;

//Get the list of points
peintlList =
GameObject.FindGameObjectsWithTag ("WandarPoint") ;

//Set Random destination point first
FindNextPoint () ;

//Get the target enemy(Player)
GameObject objPlayer =
GameObject.FindGameObjectWithTag ("Player") ;

playerTransform = objPlayer.transform;

if (!playerTransform)



print ("Player doesn't exist.. Please add one "+

"with Tag named 'Player'");

//Get the turret of the tank

turret = gameObject.transform.GetChild(0) .transform;

bulletSpawnPoint = turret.GetChild(0).tran

FEAE— i A x4 T update 7R 0 R Frs :

//Update each frame
protected override wvoid FSMUpdate ()

{

switch (curState)

{

sform;

case FSMState.Patrol: UpdatePatrolState(); break;

case FSMState.Chase: UpdateChaseState()

; break;

case FSMState.Attack: UpdateAttackState(); break;

case FSMState.Dead: UpdateDeadState();

}

//Update the time
elapsedTime += Time.deltaTime;

//Go to dead state is no health left
if (health <= 0)
cursState = FSMState.Dead;

PATRE B BOIRES, 2R )5 WA R PRSI

BAT AT ORI .

break;

— ERIR G AL A (B N 08N T- 0



2.5.1 WA

BEATHHE P ARG, BB EELETEXS Hira. AL, EfiaTik
AN EERBER HFR RL. FindNextPoint J7 ik 22 BT E LRI A Tk N — N BEHLH
bRl INAREAER HHT H iR mr g L, Eala S . 4R 55
MIFEEE — Ve N (EIX 300D , EMla EEONEIPRE . AR H RS H Sl
Jie e A ] BT A2 B 4H 5

protected void UpdatePatrolState ()

{
//Find another random patrol point if the current
//point is reached
if (Vector3.Distance(transform.position, destPos) <=



100.0f)

{
print ("Reached to the destination point'n"+
"calculating the next point");

FindNextPoint () ;

}

//Check the distance with player tank
//When the distance is near, transition to chase state
elae if (Vector?.Distance itransform.pesition,
playerTransform.position) <= 300.0f)
{

print ("Switch to Chase Positien");

curfState = FEMState.Chase;

}

//Rotate to the targst point
Quaternion targetRotation =
Quaternion.LockRotation (destPos
- tranaform.pesitien);

transgform. rotation =
Quaternion.2lerpitransform.retation,
targetRotation, Time.deltaTime * curRotSpeed);

//Go Forward
transgform. Translate (Vector2. forward * Time.deltaTime *
curfpeed) ;

!

protected void FindNextPoint ()

{
print ("Finding next point");
int mmdIndex = Randem.Range (0, pointList.Length);
float rndRadius = 10.0f;
Vector? rndPosition = Vectori.zero;
destPos = pointList [rndIndex] .transform.position +
rndPoaition;

//check Rangs to decide the random point
//as the same as before
if (IsInCurrentRange (destPos))

{
rndPoaition = new Vecter2 (Random.Range (-rndRadiua,
rndRadiue), ©.0f, Randem.Range(-rndRadiuse,
rndradiua)) ;
destPos = pointList [rndIndex] .transform.peosition +
rndPosition;

protected bocl IsInCurrentRange (Vector3 pos)

{

float xPos = Mathf.Abs (pos.x - transform.position.x);
flocat zPos = Mathf.Abs(pos.z - transform.position.z);

if (xPos <= 50 && zPos <= 50)
return true;

return false;
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protected void UpdateChaseState ()

{

//Set the target position as the player position
destPos = playerTransform.position;

//Check the distance with player tank When
//the distance is near, transition to attack state
float dist = Vector3.Distance(transform.position,
playerTransform.position) ;
if (dist <= 200.0f)
{
curState = FSMState.Attack;
}
//Go back to patrol is it become tooc far
else if (dist »= 300.0f)
{

curState = FSMState.Patrol;

}

//Go Forward

transform.Translate (Vector3.forward * Time.deltaTime *

curSpeed) ;
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protected veold UpdateAttacksState()

(
//Eet the target position as the player positien
destPes = playerTransform.pesition;

//Check the distance with the player tank
float dist = Vector2.Distance(transform.positien,

playerTransform. position) ;

if (dist == 200.0f && dist =« 200.0f)

{
//Rotate to the target point
Quaternion targetRotatien =
Quaternion.LockRotation (destPog -
transform.position) ;
transform.rotation = Quaternion.8lerp(
transform.rotation, targetRotaticn,

Time.deltaTime * curRotSpeed);

//Go Forward
transform.Translate (Vector3.forward *
Time.deltaTime * curSpeed);
curState = FSMState.Attack;
}
//Transition to patrcl is the tank become too far
else if (dist == 300.0f)
{

curftate = FEMState.Patrol;

//Always Turn the turret towards the player
Quaternion turretRotation =
Cuaternion.LockRotation(deatPos

- turret.position);

turret.rotation =
Quaternion.glerp (turrset.rotation, turretRetation,
Time.deltaTime #* curRotSpesd);

//Ehoot the bullets
ShootBullet (};
}

private void ShootBullet ()

{

if (elapsedTime >= shootRate)

//8hoot the bullet

Instantiate (Bullet, bulletSpawnPcint.positien,
bullet@pawnPoint .rotatien) ;

elapsedTime = 0.0£;
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protected void UpdateDeadState ()

{

//Show the dead animation with some physics effects
if (!bDead)

{

bDead = true;
Explode () ;

}
}

KR MRMERIRES 25 1 — MR AR ERCR e K. BATTH R A — 1 ExplosionF
orceBIFATHRINMARA F, FFEIn—LLpEALAI Ty R ETAT, HACHS T

protected void Explode ()

{

float rndX = Random.Range (10.0f, 30.0f);

float rndZ = Random.Range (10.0f, 30.0f);

for (int 1 = 0; i < 3; i++4)

{
rigidbody.AddExplosionForce (10000.0£,
transform.position - new Vector3 (rndX, 10.0f,
rmdzZ), 40.0f, 10.0f);
rigidbody.velocity = transform.TransformDirection/(
new Vector3 (rndX, 20.0£f, rndZ));

}

Destroy (gameObject, 1.5f);
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void OnCollisionEnter (Collision collision)

{

//Reduce health
if (collision.gameObject.tag == "Bullet")

{

health -=collision.gameCbject.GetComponent
<Bullets () .damage;

}
}

FEUni ty T JFSimpleFSM. scene, miAlLLEBIANLHFEHEIKE . IBB A ITRK
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2.6.1 AdvanceFSMZ&

AdvanceFSMZE = B BT AT SEHL T IUFSMState, JEANBIE B 4 AT YRR . R,
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AdvancedFSM. csSCAEH ARSI T B s -

using UnityEngine;
using System.Collections;

using System.Collections.Generic;

public enum Transition
{
None = 0,
SawPlayer,
ReachPlayer,
LostPlavyer,
NoHealth,

}

public enum FSMStateID
{
None = 0,
Patreolling,
Chasing,
Attacking,
Dead,

EH —MIIRI G RAAEFSMS tate Xt B, 30 AR AL B RAFAHFSMS tat e () 24 i
ID, PAKFSMStateA £,



private List<FSMState> fsmStates;
private FSMStateID currentStatelD;
public FSMStateID CurrentStatelD

{

get

{

return currentStatelD;

}
}

private FSMState currentState;
public FSMState CurrentState

{
get

{

return currentState;

}
}

AddFSMStateJj & fDeleteState 7705 FH R N5 MR 512K HESMS tate S Ay SEAA .
i PerformTransition 7 VER, ESRIEM N M HEFE KT HCurrentStateZ = IIRES .



2.6.2 FSMState3t

FSMStatesR 11 33 & BT BIHAMARAS HFAZ . & — AU fmap B 5 06 GORAF % T
AR HARSHIBEEXT . B0, SawPlayer¥ XS M #|ChasingRa, LostPlayer# g%t

FlPatrollingIRZs, ZHEE,

FSMState. cs3CAFH AR 40 R B :

uging UnityEngine;

uging System.Cecllections;

using System.Ccllections.Generic;
public abstract class FSMState

{

protected Dictionary<Transition, FSMStateID> map = new

Dictionary<Transition, FSMStatelID>();

AddTransitionflDeleteTransition /7 i E{N M E HIPRZS - H 5 L5 G map H3E 4T s
TNAIER . GetOutputState /72 Mmap Xt G 2r 4k, 3% T N ki IR ZS

ZFSMStateZSIE A B T MR TT %, BT BT ELIIZNATE. W FPs:

public abstract void Reason (Transform player, Transform npc) ;
public abstract voild Act (Transform player, Transform npc);

Reason VBT B M ADIR S 2 B T B P 55—/ NIRE . MiAct 50 AcurrentStat
B PATLFRAIESS, b HirSi#s), RIGIBZEFBEHEDIFK . XA 7150 T B
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PatrolStateRE =/ E: WM& R L. ReasonjVEMAct J77E. PatrolState. cs X4
R EARRS N R s

using UnityEngine;
using System.Collections;

public class PatrolState : FSMState

{

public PatrolState (Transform[] wp)

{
waypoints = wp;
statelID = FSMStatelID.Patrolling;



curRotSpeed = 1.0f;
curgpeed = 100.0f;

}

public override veid Reason (Transform player,

Transform npe)

{
//Check the distance with player tank
//When the distance is near, transition to chase state
if (Vector3.Distance(npc.position, player.positicn) ==
300.0f)

{
Debug.Log ("Switch to Chase State");
npc . GetComponent
<NPCTankController= () .SetTransition |
Transiticon.SawPlayer) ;

!
}

public everride woid Act (Transform player, Transferm npc)

{
//Find ancther randem patrcl peint if the current
//point ia reached

if (Vector?.Distance(npe.position, destPeoa) <= 100.0£)

{

Debug.Log {"Reached to the destination" +
pointinecalculating the next point");
FindNextPoint () ;

}

//Rotate to the target point
Quaternion targetRotation =

Quaternion.LockRetation({destPos - npe.pesition);

npc.rotatien = Quaternion.Slerp(npe.rotation,
targetRotation, Time.deltaTime * curRotSpeed) ;

/ /Go Forward
npc.Translate (Vector? . forward *
Time.deltaTime * curdpeed);

a3 BT N B E N SR, IS E— A o, SR ERTah e
IR, WHBEh s EE LS . Reason TVEM B EA S (N THEEHET) MIixET 2
[AAEE . WRDUSUE S AfE— @YU A, B FHNPCTankControllerZ6f#jSetTransition
Jiid, fEEEHIDBEE NSawPlayer# %, I NAR:

NPCTankController. cs A H ARG 4R

public void SetTransition(Transition t)

{

PerformTransition (t) ;
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2.6.4 NPCTankControllerZg
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private void ConstructFSM()

{

PatrolState patrol = new PatrolState (waypoints);
patrel.AddTransition (Transition.SawPlayer,
FSMStateID.Chasing) ;

patrol.AddTransition (Transition.NoHealth,
FSMStatelID.Dead) ;

ChaseState chase = new ChaseState(waypoints) ;
chase.AddTransition (Transition.LostPlaver,
FSMStateID.Patrelling) ;

chase.AddTransition (Transition.ReachPlayer,

FSMStatelID.Attacking) ;
chase.AddTransition(Transition.NoHealth,
FSMStateID.Dead) ;

AttackState attack = new AttackState (waypoints) ;
attack.AddTransition(Transition.LostPlayer,
FSMStateID.Patrolling) ;
attack.AddTransition(Transition.SawPlayer,
FSMStateID.Chasing) ;

attack .AddTransition(Transition.NoHealth,
FSMStateID.Dead) ;

DeadState dead = new DeadState();
dead.RAddTransition (Transition.NoHealth,
FSMStateID.Dead) ;

AddFsSMState (patrol) ;
AddFSMState (chase) ;

AddFSMState (attack) ;
AddFSMState (dead) ;

TS RATH A AR SHAEZE LW i T7 o RURASHR S 70 A5 B {26 B FRAE B
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protected override void FSMFixedUpdate ()

{

CurrentState.Reason(playerTransform, transform);
CurrentState.Act (playerTransform, transform);

}

FATHHEZEHU XA TARR . S, (A IXMESR A EE PRI T
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3.1 FENLM:

MARA i, MR R TR € (25 PR B IR, FERBNLEFEMIRTSE N, DT R4S
R BT RETE RO . R, FETHEHERR, AT R RIS EEZ AR, B
Jlas (RNG) £ 75 BEAL AN Al TN A 25 SR I A AR B 2L . SRR 1 2 e fel SR B T e R ey
ZAE R ORI BEHL A % . DyREALECE s (PRNG) U ml DAdE i i SR A il BE LA
B AR AR AR E — AR RENLEUT 5. Frel, AEE EORUE, WiRFNE T
P e, BATHURT AR OCE O [ B REA LR 41, XA E AT e 2 FAE I REALEL
PR IE S BT ENLAPIRERAE RS, M EHU ST 2 AL W20 E. f—5%
BEALECE B W BRI . PRI DT R B2 — IRy, B 2B N EELE
SENIRENLE A s o X T A TR ZIF A ek, Unity B RIBENLEC A leds st 298 1. 31
FEFRA T RE & AT AEUni ty 3D A sl BE LAY -

RandomZ

Unity3DBIASA — > FH SRk A2 sl BE A1 588 I Random2 . A FH &) 12 I AN B 14 70 7l & see
dffivalue:

static var seed : int

PRu] LUE R 3 B RandomE [ seed J& PERET BN LA E s L i 1o BATDEH A —H
B EA IR, DOV 2 S SO LA s A s =) (0l 15000 A BE R PP 4. PR EFAR
[l 1~ (AP — H A2 08 1 It

static var value : float



R A] PAiEE Random. value/d& EFE PAEF]0. 0 (F15) £1.0 (A5 ZEFIBENLEL .
0. O L. OX PR AME AR ] e X AN E MR Bl . 53— MEITE & T2 71 (Range me
thod)

static function Range (min : float, max : float) : float

RUZEVE T AR SR A AN VG A BRI 2425 2 B U, B R B — AT )
B (B8 MRKME ME) ZRFE. XEWEERRERE0, HEAZREL R
BN PBE AR S MR EHER A TiRAME (B8 MRKE (BE) 206, EEmEA
ERGER, WMER AR, BOYBEEEYUE R AR S HOME, PFrBABRAT 24
AntWE NI KERIVER, X B2 RA T Z R SRR BENLE R SR, X R e bLE
K, HIEHBE 7 HRKE.

RN GRS TR 5

EBAEH 5 v B — AN R T R A Tk, e A — M T 116 2 [8] 1) i
BB, FERZ G NE .. Wi NE SHEF A BN R, I8 ATt
DiceGame. cs XCAEFTN:

using UnityEngine;
using System.Ceollections;

public class DiceGame : MonoBehaviour {
public string inputValue = "1";
void OnGUI ()
GUI.Label (new Rect (10, 10, 100, 20), "Input: ");

inputValue = GUI.TextField(new Rect (120, 10, 50, 20),
inputvalue, 25);



if (GUI.Button(new Rect (100,50,50,30),"Play")) {
Debug.Leg ("Throwing dice...");
Debug.Leg ("Finding randoem between 1 to 6...");
int diceResult = Random.Range(l,7);

Debug.Log ("Result: " + diceResult);
if (diceResult == int.Parse (inputValue)) {
guiText.text = "DICE RESULT: " +

diceResult.ToString () + "\r\nYOU WIN!";

}

else {
guiText.text = "DICE RESULT: " +
diceResult.ToString() + "\r\nYOU LOSE!";

}
}
}

FRATAEONGUT () 7572 Hh S A 7 B O s il e, PR RATT ARG 3o 7 e — e R0 T
IREEFI A F B IIGUIE A RN AL &, JFIRCE — MRS X ReguiTexti HK B 4h
F. wfrFGame Object|Create Other|GUI Text, #—AguiTextXt RIWINBNHHH, I
AR AN BN Gerbre BUB QRIS ATIERR, ks R R

Input: |1_—|
Play

DICE RESULT: 3
YOU LOSE!
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LA throwLoadedDice () Jrik:

int throwDiceLoaded() ({
Debug.Log ("Throwing dice...");
int randomProbability = Random.Range(1,101);
int diceResult = 0;
if (randomProbability < 36) {

diceResult
}
else {
diceResult = Random.Range(l,5);
}
Debug.Log ("Result: " + diceResult) ;
return diceResgult;

1]
a

URSRIA T8 I 2 T R A SR B T NS, IR R BB N6 IR LR A1 T
FHEZ . NEZHOnGUT () J7ik:



void OnGUI () {
GUI.Label (new Rect (10, 10, 50, 20), "Input: ");
inputValue = GUI.TextField(new Rect (60, 10, 50, 20),
inputValue, 25);
if (GUI.Button(new Rect (60,40,50,30),"Play")) {
int totalSix = 0;
for (int i=0;i<10;i++) {

int diceResult = throwDiceloaded() ;

if (diceResult == 6) totalSix++;

if (diceResult == int.Parse (inputValue)) {
guiText.text = "DICE RESULT: " +

diceResult.ToString () +"\r\n¥YOU WIN!";

else {
guiText.text = "DICE RESULT: " +
diceResult.ToString () +"\r\n¥YoU LOSE!";

}
}

Debug.Log("Total of six: " + totalSix.ToString());
}
}

FATHONGUT O 5348 1 10k # 1, Hrh B DE MR =G5 7876 (210K
FI33%) o (HZ, WERARIEH A 2R SRR T, AREA S E 6T RETE 2
BoR. TR, R BRI B 35%, (HIRTIRAFRER 1 10008 7~ ik
JE6, REXFHATREMEA K.



3.3 AN

AT R DU A R R R AR e T xR P A Lt fBeiseddiT it 77— 1 2t
BUR N BRI e 5 . JATT RS BRI B 5 5| 2 ERANA, BRSHE
BRI ERNTMRETH =AM ME: T Btk At BTk

ATHRERE AR 55 I A28 U R R i X

hizhc) s & hEES
[N 95 2 3
Fla g 5 85 10
Gk A+ 10 10 80
ERA TR ST A s BLX A ML bean, iR TFEEH G URHEmMANLD, —2N 5

TR IE 5E R L1000 AL 1) AR & . FRATHTSeta € iEAE N AR fufr, BIAE s fr 28 AL 4
PRI LSE U — R AR 55 . P LA SRR — A Tk iE — A7, R ERA108)
(1000--95) #ihese Ml L, 1A RIRRKE A — MR ZOREERX T T, MR
=B TE] (1000+5=200/0) o [AIRE, HAMBMES I FL S TP R MAE A m] E3E, i
R T IXFERE O . 3K LS50 5] 32 ) BB e R 0 18 19 R R AT T, A — L R AR 5548
S, HAR DS A

PRI A — 7T LU RS E MR IR IR dh o BLAE, BRATTANA BN A AE
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usging UnityEngine;
using System.Collections;

public class FSM : MonoBehaviour {
public enum FSMState {
Chage,
Flee

}

public int chaseProbabiilty = 50;
public int fleePrcbabiilty = 50;

//a poll to store the states according to their

//probabilities
public ArrayList statesPoll = new ArrayList();
void Start () {
//£ill the array
for (int i = 0; i1 < chaseProbabiilty; i++) {

statesPoll.Add (FSMState.Chase) ;

}

for (int i = 0; 1 < fleeProbabiilty; i++) {
statesPoll.Add (FSMState.Flee) ;

}
}

void onGUI () {
if (GUI.Button(new Rect (10,10,150,40),
"Player on sight")) {
int randomState = Random.Range (0, statesPoll.Count);
Debug.Log (statesPoll [randomState] .ToString()) ;

FEFATONGUT O 5%, AR sl B ARI% s, MNOGRMIATHstatesPol 1IEZH T+
BN — A R 5 WA, BATEZHEHT, wia s R gk



3.5 BIESNILERE

FAT AT LR BE SR AE 2 N TR e A R JKk-F, DA a Rl s, X500 1
AR S, HARE T WER M BRER M, AR R LR A %I 5| /1. 1IEQ (The Ar
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3.6.1 PFENLEZENL

XABEHLE PEHLAI S BISRAAT AT BT s il o AR5 = AR 7 A = A Bl
L AR =26 AT L BRSBTS, R4 23k Ee. N VibEER R, £
AT A TR A — SR AT R BEAT iRk . WERDTZHR A, i xRk [B1500 1% I #500E
A

BN, ANCUICART RSN R ML REE .

= Hierarchy ]_
ICmme'|Q;mT__
betResult
firstReel
Main Camera
secondReel
thirdReel

GUI ST AR %

PLUR 2FRATH A, WiSlotMachine. cs XAHFis:

using UnityEngine;
using System.Collections;



public clase ElotMachine : MonoBshavieour |

public float spinDuration
public int punberOfSym =
private Gametbject betResult;

2.0f;

private bool startSpin = false;
private bool firstReselSpinnsd = falss;
private bool cecondReslSpinned = false;
private bocl thirdRselSpimnsd = fal:

private string betPmount = "100%;

private
private
private

private fleat elapsedTime =

//Use thie for initialization
woid Etart (] {

betResult = gamsObject;

betResult.guiText.text = "";

}
woid Cn@UI() {

QUL .Labsl(new Rect (200, 40, 1

, "Your bet:

betAmount = GUL.TextField(new Recti2ad, 40, 50,
betAmount, 25)

if (GUL.Buttcs w Rect (200, 300, 150, 40),
"Pull Liwer"]) {

Start ()
startfpin = trus;

1

woid checkBat () {

if (firstReslResult eecondReelRssult &b

secondReelResult == thirdReslResult) |
betResult guiTewxt . text = "YOU WIN!";
I
elee {

betResult.guiText.text = "YOU LOEE!";
I
i

{{Update is called once psr frame
void FixedlUpdate () {
if (startEpin) {
zlapsedTime += Time.deltaTime;

int randomfpinfesult = Random.Range i,
Tmb=TOf Sym) ;
if (!firetReslCpinned) {
Gamedbject .Find ( "first 1") .guiText.text =
randomEpinResult. Toftring () ;
if {slapeedTime »>= spinDuration) {
firstReelResult = randomSpinResult;
firstReelSpinned = true;
=lapeedTims = 0;

slee if (leecondRes1Spinnsd] {
Gamedbject .Find { "secondRe=l") .guiText.text =
randomSpinResult. Toftring () ;
if {slapeedTime »>= spinDuration) {
secondReslResult = randomfpinResult;
secondRes1fpinned = tr
=lapeedTims = 0;

=lzz if (lthirdRe=lCpinne
GamsCbject .Find ("thirdReel") .guiText.text =
randomSpinResult . Toltringi) ;
if (elaps=dTime spinfuraticn) {
thirdReslResult = randomSpinResult;
startfpin = false;
elapszdTime =

firstReslfpinned = falss;
secondReelfpinnsd = fales;
checkBet (] ;

P A N #betResult guiTextXf % b, SRE¥K guiText CRE LR L. 7EFRA
FI0nGUT () i A% NPull Lever %4, mdriX /ME4lE, Kk EstartSpinkr& A



true. M7EFAIMIFixedUpdate O J7iEH, WikstartSpinAtrue, H4AE B EEL B
H. &5, —HROER 7HE=8MME, BLRAEEstartSpinfalse. EARFIEAH
FEIBEIUE R RIR, AL T AR shhr i 2 7 2 KnE . Bsett 7 2 e,
—ANEEIE T TR 3T R A AELE R Bk, #% M spinDurationfJdRiR, FATHEAL T —
S 1) A4 SR RS I BEHLE . SRR 5, BehPull Leverd%#ll, RAEE B
g5~ BIFTR:

1 3

YOU LOSE!

Pull Lever

IBAT I BENLRZ BRI XK

BEARRBIINL 2 2 1%, AR AFEVRIES: LS JE fir kol 4219 Z k. WRR S Sl
ZIRAL, VRS FIIEE BRI LAEN, EOAIRA . BEHEAETERE T IR
LR RAE RN A BRA g, I HAE KBRS, KRB 8 2hd 5
T3, AHAZ RN LA R EDEARE Sk B O, BTN SUR EAR D9 D 3 A (14 45
Ko

R BATTE AR e s UL, AR — R A Sk R A T 5, AR B XA B A
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HIEMZ A — ST R R R (PARS) 3R, BUBHUR M 56 Bt S0 A
PARSTEH TR @ IEAT ALl R B DA RIE R M2t 55 . T 2 Wi, ST 34 8
WA S AR TR B LR, s T CGEIRNLD 78— Beif T WEE R o O &40, [F i
TR IRIELE TS, AL PRSI 5 BEaK o IX a2 TR 13858 (B i 3 58 B
FKikik (RTP) o i, —AN90%RTPHIZE RN ST B[] R ACH;, Z R PRk
FRI B 10 D9 T A 30 S AR 90% o

FEARG T, AT A E fUHE R 5 TR ME L, ik erE—En RN REE
FREE IS, WA E RUSCE4ERF SRR 58 I 55 Rl % b o FRATTSE AR SR e 1
R LA AR, AL TP AR I L, AT S “R7 fEE
FORNES = A0 AL LGP 220%,  JRIREl—ANEHUN L/ 208K /NE4, Bt 2,
IR R =55 ML T /S “F7 , AT ST ¥, SR
ERAIE MR AN HET, 5 R HIMMEZ1/10, BI10%. PiE, K
RS “F7 R —HRAE =R BRI A% 30%, Wi FSlotMachineWeight
ed. csICHFTR:



using UnityEngine;
using System.Collections;

public class SlotMachineWeighted : MonoBehaviour {
public float spinDuration = 2.0f;
public int numberOfSym = 10;
public GameObject betResult;

private bool startSpin = false;

private bool firstReelSpinned = false;
private bool secondReelSpinned = false;
private bool thirdReelSpinned = false;

private int betAmount = 100;

private int creditBalance = 1000;

private ArrayList weightedReelPoll = new ArrayList();
private int zeroProbability = 30;

private int firstReelResult = 0;

private int secondReelResult = 0;

private int thirdReelResult = 0;

private float elapsedTime = 0.0f;

HAAm T HASE S, WizeroProbability, RIFEMS “F7 HIEH—FHf
ANEE = H A . weightedReelPol IEZH ARG H o A R 155 (F2L)
GFARFATT AT AR AE A RIFSMB 1 B AR, R BEN LR I — A SRR, BATIESta
rt O AR, AR TR

void Start () {
betResult = gameObject;
betResult.guiText.text = "";
for (int i = 0; i < zeroProbability; i++) {
weightedReelPoll.Add (0) ;

}



nt remainingvValuesProb = (100 - zeroProbability)/9;
for (int § = 1; 3 < 10; J++) {
for (int k = 0; k < remainingValuesProb; k++) ({
weightedReelPoll .Add(]) ;
}
}

void OnGUI () {
GUI.Label (new Rect (150, 40, 100, 20), "Your bet: ");
betAmount = int.Parse (GUI.TextField(new Rect (220, 40,
50, 20), betAmount.TeoString(), 25));

GUI.Label (new Rect (300, 40, 100, 20), "Credits: " +
creditBalance.ToString() ) ;
if (GUI.Button(new Rect (200,300,150,40),"Pull Lever")) ({

betResult.guiText.text = "";
startSpin = true;

&R REFAEBCL K checkBet () J7ik. BIEARMNE H— k3, M5B TIX
BRSSO L RE RS Z R AR5 EREE AT MEE =17 ILRC,
HIRIEAT Hi s RS DL -

void checkBet () {

if (firstReelResult == secondReelResult &&
secondReelResult == thirdReelResult) {
betResult.guiText.text = "JACKPOT!";

creditBalance += betAmount * 50;

}

else if (firstReelResult ==0 && thirdReelResult ==0) {
betResult.guiText.text = "YOU WIN" +
(betAmount/2) .ToString() ;
creditBalance -= (betAmount/2);
}
else if (firstReelResult == secondReelResult) {
betResult.guiText.text = "AWW... ALMOST JACKPOT!";
}
else if (firstReelResult == thirdReelResult) {
betResult.guiText.text = "YOU WIN" +
(betAmount*2) .ToeString() ;
creditBalance -= (betAmount*2) ;
else {
betResult.guiText.text = "YOU LOSE!";

creditBalance -= betAmount;

}
}



fEcheckBet () 5k, WRBLE P 1 k3, FATWLLE JRHLIR M50 AETE; AR ER
RN =R AR L T FWIAT S, FATHOL DTS R 0% I s W RS — R R AN SR

_

=B T BRFASMIE 5, BT iEBe s s w5 I E . JAI#EFixedUpdat
e O JHEH A=A AR AR AR 40 R B«

void FixedUpdate () {
if (!startSpin) {
return;

}

elapsedTime += Time.deltaTime;
int randomSpinResult = Random.Range (0,
numberOfSym) ;
if (!firstReelSpinned) {
GameCbject .Find("firstReel") .guiText.text =
randomSpinResult.ToString () ;
if (elapsedTime >= spinDuration) {
int weightedRandom = Random.Range (0,
weightedReelPoll.Count) ;
GameObject .Find("firstReel") .guiText .text =
weightedReelPoll [weightedRandom] . TeString () ;
firstReelResult =
(int) weightedReelPoll [weightedRandom] ;
firstReelSpinned = true;
elapsedTime = 0;

}

else if (!secondReelSpinned)

GameObject.Find("secondReel") .gquiText.text =
randomSpinResult.ToString() ;

if (elapsedTime >= spinDuration) {
secondReelResult = randomSpinResult;
secondReelSpinned = true;
elapsedTime = 0;

}

}

XTSRRI JATH SE s e I T E R AERIBENUE . (B2, — Bl
A, BATA AR FEE 2 CEMRIEBER A IRFE s A5 . DIk, /55 “F7 B
R LR 5 B BER 230%, 40 B s

FL EUURAE SRR =5k ERRISE, Dot b e, B,
AT PLEEFE ARG — DR X REBRE N AEARREE, HEURERAIHEX
MBS B A ok, RQsURAE, IF A s O IRERI BB 2wl RE 23K
MTAEEROR, ARSI Be K — RO RIS R AT, N 2 1T .
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YOU WIN 50

Pull Lever
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else if (!thirdReelSpinned) ({
GameObiject.Find ("thirdReel") .guiText.text =
randomSpinResult .ToString () ;

if (elapsedTime < spinDuration) {
return;
}
if ((firstReelResult == secondReelResult)

&& randomSpinResult
randomSpinResult =

firstReelResult)
firstReelResult - 1;

I

if (randomSpinResult < firstReelResult)
randomSpinResult = firstReelResult - 1;

if (randomSpinResult = firstReelResult)
randomSpinResult = firstReelResult + 1;

if (randomSpinResult < 0) randomSpinResult 9;

if (randomSpinResult > 9) randomSpinResult 0;

GameQObject.Find ("thirdReel") .guiText.text =
randomSpinResult.ToString() ;

thirdReelResult = randomSpinResult;

else {
int weightedRandom = Random.Range (0,
weightedReelPcll . Count) ;
GameObject.Find("thirdReel") .guiText.text =
welghtedReelPoll [weightedRandom] .ToString () ;
thirdReelResult =
(int)weightedReelPoll [weightedRandom] ;

}

startSpin = false;
elapsedTime = 0;
firstReelSpinned = false;
secondReelSpinned = false;
checkBet () ;

“ERPEY FEOURER, Bz E R
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¥

N TR R G RERIU A e R e ThRE,  FEUnA e ANl o, L 2 REEAT RIRIE IR
YRR FEHR N TR REE RSt R MUE AR AT AT,  JF3 T R RO
XX L O BEAT AL 2
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Directional light
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N2 Target. cs A H RS :

using UnityEngine;
using System.Collections;

public class Target : MonoBehaviour {
public Transform targetMarker;

vold Update () {
int button = 0;
//Get the point of the hit position when the mouse is being
// clicked.
if (Input.GetMouseButtonDown (button)) {
Ray ray = Camera.main.ScreenPointToRay (Input.mousePosition) ;
RaycastHit hitInfo;
if (Physics.Raycast (ray.origin, ray.direction, out hitInfo)) {
Vector3 targetPosition = hitInfo.point;
targetMarker.position = targetPosition;
}
}
}
}

REX A AN R Target X G o LA RN WRbs Ridr F 05, AR ER, ADE
PN R, RN AR m i 3D (8] TP AL E . R E 2K Target X G 1% AL
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FATE Y (1 Be 2 0 3E S AR AR L S i o 2 W R, e RN T M RS sl AN A B
Mo WA G AT AR SH Se AR SR T N 28 RE A 0 % AR Rl I Ak 8 o T 3RAT
TS — M F R VIR IC — P layerbris.

g hPlayerTank JIA M, FATEIZIBOR &30 E . XA BIASRBON K - B ARG &
Jf ELAR 3 58 B H AR AT [

PlayerTank. cs XA HARIS IR

using UnityEngine;

using System.Collections;

public class PlayerTank : MoncBehaviour {
public Transform targetTransform;

private float movementSpeed, rotSpeed;

void Start () {
movementSpeed = 10.0f;
rotSpeed = 2.0f;

}

void Update () {
//8top once you reached near the target position
if (Vector3.Distance (transform.position,
targetTransform.position) < 5.0f)
return;

//Calculate direction vector from current position te target

//position

Vector? tarPos = targetTransform.position;
tarPos.y = transform.position.y;
Vectord dirRot = tarPos - transform.position;

//Build a Quaternicn for this new rotation vector
//using LookRotation method

Quaternion tarRot = Quaternion.LookRotation(dirRot) ;

//Move and rotate with interpolation
transform.rotation= Quaternion.Slerp(transform.rotation,
tarRot, rotSpeed * Time.deltaTime) ;

transform.Translate (new Vector3 (0, 0O,

movementSpeed * Time.deltaTime) ) ;



T AR AR 25 T

ARG Targe t X RAEHE P RIALE, FRAER T H AR S 507 M. fERATEIX
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4.3.2 YJH

Rk, A —HeEHAspect. csF. Aspectsz—MIEH T ML, HE MK Na
spectName[J A JLJE L. FEATH, FATATHERXANRE. BHIATHNLEREM KL
B8P, FATHE S HaspectName#EATIZ &, LA XM 2GRN L EGEMEG —H
FEFRTEM o

Aspect. s CAFF ARSI R

using UnityEngine;
using System.Collections;

public class Aspect : MonoBehaviour {
public enum aspect {
Plaver,
Enemy

}

public aspect aspectName;

}

BN ART I 2RI E I 7w, FH¥aspectName & 1415 & AEnemy .

¥ ] [ Aspect (Script) &,
Script ) Aspect o}
Aspect Name Enemy

WEIFRIYIE (aspect)



4.4 NTHEBEMAE

FATHIN LR REM R SR FREENLUT T 3. E A PRI L5 A Ak 5 o
ALHE ROV B SN D)2 A AE v ALV R Y o i i SRR AN DI T R 75 -5 il 4% i AR Al
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NEnemy . it PAIZ SRR AL T8 BE A (o 00 2 e 5 HH SO e fid 5

Wander. cs XA HACRS QR .

using UnityEngine;
using System.Collections;

public class Wander : MonoBehaviour
private Vectorl tarPos;
private float movementSpeed = 5.0f;
private float rotSpeed = 2.0f;
private fleat minX, maxX, minZ, maxz;

// Use this for initialization
void Start () {

minX = -45.0f;

max¥ = 45.0f;



minZz

-45.0f;
45.0f;

maxz

//Get Wander Posgition
GetNextPosition () ;

// Update is called once per frame
void Update () {
// Check if we're near the destination position
if (Vector3.Distance(tarPos, transform.position) <= 5.0f)
GetNextPosition (); //generate new random position

// Set up quaternion for rotation toward destination

Quaternion tarRot = Quaternion.LookRotation(tarPos -
transform.position) ;

// Update rotation and translation

transform.rotation = Quaternion.Slerp (transform.rotation, tarRot,
rotSpeed * Time.deltaTime) ;

transform.Translate (new Vector3 (0, 0,

movementSpeed * Time.deltaTime));

void GetNextPosition() {
tarPos = new Vector3 (Random.Range (minX, maxX), 0.5f,
Random.Range (minZ, maxz)) ;

Wander IA/E N T8 fe A (A B8 L ATHRE MBI, 2fE—EREE N FHE— D H ke
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Sense. cs XA HARIL IR .

using UnityEngine;
using System.Collections;

public class Sense : MonoBehaviour {
public bool bDebug = true;

public Aspect.aspect aspectName = Aspect.aspect.Enemy;

public float detectionRate = 1.0f;
protected float elapsedTime = 0.0f;

protected virtual void Initialize() { }
protected virtual void UpdateSense() { }

// Use this for initialization
void Start () {
elapsedTime = 0.0f;
Initialize();

}

// Update is called once per frame
void Update () {
UpdateSense () ;
}
}

BEA 1) o MR A I S R A AR R, AR e NAZIE R DI XN EIAA 2
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Perspective. cs AP HIARIS IR

using UnityEngine;
using System.Collections;

public class Perspective : Sense ({
public int FieldOfView = 45;
public int ViewDistance = 100;

private Transform playerTrans;
private Vector3 rayDirection;

protected override void Initialize() {

//Find player position



playerTrans =

GameCbject.FindGameObjectWithTag ("Player") .transform;

b

// Update is called once per frame
protected cverride void UpdateSense () {
elapsedTime += Time.deltaTime;

// Detect perspective sense if within the detection rate
if (elapsedTime =»= detectionRate) DetectlAspect();

}

//Detect perspective field of wview for the AI Character
void DetectRhepect (] |
RaycastHit hit;

//Direction from current position to player position
rayDirection = plaverTrans.position -
transform.position;

//Check the angle between the AI character's forward
//vector and the direction vector between player and AI
if ((Vector3.Bngle(rayDirection, transform.forward)) <
FieldOfView) {
// Detect if player is within the field of view
if (Physics.Raycast (transform.position, rayDirection,
out hit, ViewDistance)) {
Aspect aspect =
hit.collider.GetComponent<Aspect=();

1f (aspect != null) {
//Check the aspect
if (aspect.aspectName == aspesctName) {

print {"Enemy Detected") ;

HATTE LM InitializeMUpdateSense Jiik, BAISEH LK Sense P iiAH . 5
fEDetectAspect 79, R B IR 5 N TR REA G MRl 7 e /. WnRAe N TR 6
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void OnDrawGizmos () {
if (!bDebug || playerTrans == null) return;

Debug.DrawLine (transform.position, playerTrans.position, Color.
red) ;

Vector3 frontRayPoint = transform.position +
(transform. forward * ViewDistance) ;

/ /Bpproximate perspective visualization
Vector3 leftRayPoint = frontRayPoint;

leftRayPoint.x += FieldOfView * 0.5f;

Vector3 rightRayPoint = frontRayPoint;
rightRayPoint.x -= FieldOfView * 0.5f;

Debug.DrawlLine (transform.position, frontRayPoint, Color.green);
Debug.DrawlLine (transform.position, leftRayPoint, Color.green);

Debug.DrawlLine (transform.position, rightRayPoint, Color.green);
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Touch. cs XA RIS -

using UnityEngine;
using System.Collections;

public class Touch : Sense {
void OnTriggerEnter (Collider other) {
Aspect aspect = other.GetComponent<Aspects();
if (aspect != null) {
//Check the aspect
if (aspect.aspectName == aspectName) {
print ("Enemy Touch Detected");

}
}
}
}

FATSEHL T OnTriggerEnterHff, IZFAFAEPRLE AN HLARL N gefh k. T3
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UnityFlock. csSCAFH ARSI

using UnityEngine;
using System.Collections;

public class UnityFlock : MonoBehaviour {
public float minSpeed = 20.0f;
public float turnSpeed = 20.0L;
public float randomFreq = 20.0f;
public float randomForce = 20.0f;

//alignment variables
public float toOriginForce = 50.0f;
public float toOriginRange = 100.0f;

public float gravity = 2.0f;
//seperation variables

public float avoidanceRadius = 50.0f;
public float avoidanceForce 20.0f;

//cohesion variables
public float followVelocity = 4.0f;
public float followRadius = 40.0f;

//these variables contrcl the movement of the boid
private Transform origin;

private Vector3 velocity;

private Vector3 normalizedVelocity;

private Vector3 randomPush;

private Vector3 originPush;

private Transform[] objects;

private UnityFlock[] otherFlocks;

private Transform transformComponent;

BAVNEEF AN NEAFE B — N s, KR e 28 e B s e,
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void Start () {

randomFreq = 1.0f / randomFreq;

//Rssign the parent as origin
origin = transform.parent;

//Flock transform

transformComponent = transform;

//Temporary components

Component [] tempFlocks= null;

//Get all the unity flock components from the parent
//transform in the group
if (transform.parent) {
tempFlocks = transform.parent.GetComponentsInChildren
<UnityFlocks();

}

//Rssign and store all the flock cbjects in this group
objects = new Transform[tempFlocks.Length] ;

otherFlocks = new UnityFlock[tempFlocks.Length] ;

for (int 1 = 0;i<tempFlocks.Length;i++) {
objects[i] = tempFlocks [i].transform;
otherFlocks[1] = (UnityFlock)tempFlocks[i];

}

//Null Parent as the flock leader will ke
//UnityFlockController cbject
transform.parent = null;

//Calculate random push depends on the random frequency
//provided

StartCoroutine (UpdateRandom() ) ;

}

HATEbo i dAI AT R Norigin, KoK 22— HAK RATEREE I H] 25t 5. 2R
Ja, BATFRBGEH A M 5, IR el fE 2 e Qs d, MEES5 .

StartCoroutine 7 ¥UpdateRandom () J7 1A N — AT AE T :

IEnumerator UpdateRandom() {
while (true) ({
randomPush = Random.insideUnitSphere * randomForce;
yvield return new WaitForSeconds (randomFreq +
Random.Range (-randomFreq / 2.0f, randomFreq / 2.0f));

UpdateRandom () 77 ¥E7E AN L A2 P DLIE T randomFreq 408 5 #FrrandomPush A /H -
Random. insideUnitSpherei® [l —4Vector3Xf %, 1ZXt R HIx. yHlzsELlrandomForceH{H
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void Update ()
//Internal variables
float speed = velocity.magnitude;
Vector3 avgVelocity = Vector3.zero;
Vector3 avgPosition = Vector3.zero;
float count = 0;
float £ = 0.0f;
float d = 0.0f;
Vector3 myPosition = transformComponent.position;
Vector3 forceV;
Vector3 toAvg;
Vector3 wantedVel;

for (int i = 0;i<cbjects.Length;i++){
Transform transform= objects[i];

if (transform != transformComponent) {
Vector3 otherPosition = transform.position;

// Average position to calculate cohesion
avgPositicn += otherPosition;
count++;



//Directional vector from other flock to this flock
forceV = myPosition - cotherPosition;

//Magnitude of that directional vector (Length)
d= forceV.magnitude;

//Add push value if the magnitude, the length of the
//vector, 1s less than followRadius to the leader
if (d < followRadius) {
//calculate the velocity, the speed of the object, based
//on the avoidance distance between flocks if the
//current magnitude is less than the specified
//avoidance radius
if (d < avoidanceRadius)
f = 1.0f - (d / aveoidanceRadius) ;
if (d > 0) avgVelocity +=
(forceV / d) * £ * avoidanceForce;

}

//just keep the current distance with the leader

f = d/ followRadius;

UnityFlock otherSealgull = otherFlocks[i];

//we normalize the otherSealgull wvelocity vector to get

//the direction of movement, then we set a new velocity

avgVelocity += otherSealgull .normalizedVelocity * f *
followVelocity;

ET R ARG SEEL 7 A . S, KA ETboid S Hifthboid 2 M HUBEES, JFAHN ML
SR, AR T TR Y o

Rk, FAATEBE R AR P boi A H , THE HHFAL ISP S5 e

if (count > 0} {
//Calculate the average flock velocity(Alignment)
avgVelocity /= count;

//Calculate Center value of the flock (Cohesion)
toAvg = (avgPosition / count) - myPosition;

}

else {
toAvg = Vector3.zero;

}

//Directicnal Vector to the leader
forceV = origin.position - myPosition;
d = forceV.magnitude;

f = d / toOriginRange;



//Calculate the velocity of the flock to the leader
if (d = 0) //if this void is not at the center of the flock
originPush = (forceV / d) * f * toOriginForce;

if (speed < minSpeed && speed > 0) {
velocity = (velocity / speed) * minSpeed;
}

wantedVel = velocity;

//Calculate final velocity

wantedVel -= wantedVel * Time.deltaTime;

wantedVel += randomPush * Time.deltaTime;

wantedVel += originPush * Time.deltaTime;

wantedVel += avgVelocity * Time.deltaTime;

wantedVel += toAvg.normalized * gravity * Time.deltaTime;

//Final Velocity to rotate the flock into
velocity = Vector3.RotateTowards (velocity, wantedVel,

turnSpeed * Time.deltaTime, 100.00f);

transformComponent .rotation =
Quaternion.LookRotation(velocity) ;

//Move the flock based on the calculated velocity
transformComponent . Translate (velocity * Time.deltaTime,

Space .World) ;

//normalise the velocity
normalizedvVelocity = velocity.normalized;

}
}

&5, A randomPush. originPushll MavgVelocityZE R &AM, 118 HHAN
HAri#EE: wantedVel. [EfHVectors. RotateTowards/7ids, A# F & 4d {8 25k 56 9 24 Bl
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UnityFlockController. cs A HIARAE U

using UnityEngine;
using System.Collections;

public class UnityFlockController : MonoBehaviour {
public Vector3 offset;
public Vector3 bound;
public float speed = 100.0f;

private Vector3 initialPosition;
private Vector3 nextMovementPoint;

// Use this for initialization

void start () {
initialPosition = transform.position;
CalculateNextMovementPolint () ;

}

// Update is called once per frame
void Update () {
transform.Translate (Vector3. forward * speed * Time.deltaTime) ;
transform.rotation = Quaternion.Slerp(transform.rotation,
Quaternion.LookRotation (nextMovementPoint -
transform.position), 1.0f * Time.deltaTime);

if (Vector3.Distance (nextMovementPoint,

transform.position) <= 10.0f)
CalculateNextMovementPolint () ;

AT Update O ik, KEEHIZN R ESERKX B BT, WRE, {4
RATRINN 83 fiiCal culateNextMovementPoint () J5 12 B K FrnextMovementPoint A% & :



vold CcalculateNextMovementPoint () {
float posX = Random.Range (initialPosition.x - bound.x,

initialPosition.x + bound.Xx);

float pesY = Random.Range (initialPeosition.y - bound.y,
initialPosition.y + bound.y);

float posZ = Random.Range (initialPosition.z - bound.z,

initialPosition.z + bound.z);

nextMovementPoint = initialPosition + new Vector3 (posX,
posY, posZ);

FCalculateNextMovementPoint () J7EKE N — NN B AR &, 12467 B AR S EA7
B 5 s e E 2 6]

FEHTA X LA — S —— W R T 3757 2 OB R s AR RETS B S ok K&
UL :
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using UnitvEngine;
using System.Collections;
using System.Collections.Generic;

public class Flock : MonoBehaviour ({
internal FlockController controller;

void Update () {
if (controller) ({
Vector3 relativePos = steer() * Time.deltaTime;
if (relativePos != Vector3.zero)

rigidbedy.velocity = relativePos;

// enforce minimum and maximum speeds for the boids

float speed = rigidbody.velocity.magnitude;

if (speed > controller.maxVelocity) {
rigidbody.velocity = rigidbody.velocity.normalized *

controller.maxVelocity;

}

else if (speed < controller.minVelocity) {
rigidbedy.velocity = rigidbedy.velocity.normalized *

controller.minVelocity;

HAEB) @ FlockController, fEUpdate () 7k, BAMF FHsteer () J5iEFR1HHEDboid K
W, BN RIRNAREE T TR, MERNAAR e, BIEE &S
TEE ) 25 1 B 1) e RAE AN B/ IME 2 18] o JERANTE, B T 258 PR 1) 78 FHsE PR Ve Rl 2 PN



private Vector3 steer () {
Vector3 center = controller.flockCenter -
transform.localPosition; // cohesion

Vector3 velocity = controller.flockVelocity -
rigidbody.velocity; // alignment

Vector3 follow = controller.target.localPosition -
transform.localPosition; // follow leader

Vector3 separation = Vectorl.zero;

foreach (Flock flock in controller.flockList) {
if (flock != this) |
Vector3 relativePos = transform.lccalPositicn -
flock.transform.localPogition;

separation += relativePos / (relativePos.sqrMagnitude) ;

}

// randomize
Vector? randomize = new Vector2( (Random.value * 2) - 1,
(Random.value * 2) - 1, (Random.value * 2) - 1);

randomize.Normalize () ;

return (controller.centerWeight * center +
controller.velocityWeight * wvelocity +
controller.separationWeight * separation +

contreller.followWeight * follow +
controller.randomizeWeight * randomize) ;

steer () JHESEIL THFHSNENI 2B . BAAIL BERATERBEA & IR . ARSI A
IXBEP Z AN — N BENLA AR S . I I EF Lock B 5 I AN BR A4l Jik s AL OAE —
i, AT —FlockEM, W1 FEFR:
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using UnityEngine;
using System.Collections;
using System.Collections.Generic;

public class FlockController : MoncBehavicur |
public float minVelocity = 1; //Min Velocity
public float maxVelocity = 8; //Max Flock speed
public int flockSize = 20; //Number of flocks in the group

//How far the boids should stick to the center (the more
//weight stick closer to the center)

g
public float centerWeight = 1;

publie fleat velecityWeight = 1; //Alignment behavior

//How far each boid should be separated within the flock
public float separationWeight = 1;

//How close each boid should follow to the leader (the more
//weight make the closer follow)
public fleoat followWeight = 1;

//Bdditional Random Noise
public float randomizeWeight = 1;

public Flock prefab;
public Transform target;

//Center position of the flock in the group
internal Vector3 flockCenter;
internal Vector3 flockVelocity; //Average Velocity

public Arraylist flockList = new ArrayList();
void Start () {
for (int i = 0; i < flockSize; i++) {
Flock flock = Instantiate (prefab, transform.position,
tranaform.rotaticn) as Flock;

flock.transform.parent = transform;
flock.controller = this;

flockList .Add (flock) ;

¥
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void Update () {
//Calculate the Center and Velocity of the whole flock group
Vector3 center = Vectoril.zero;

Vector3 velocity = Vector3.zero;

foreach (Flock flock in flockList) {
center += flock.transform.localPosition;
velocity += flock.rigidbody.velocity;

)
flockCenter = center / flockSize;
flockVelocity = velocity / flockSize;

}
}

fEUpdate () J7iEH, PRFFEHEEA R PP ORI . Xk B T AT boi dX 4,
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TargetMovement. cs X H HIARRS U1 R Bz :

using UnityEngine;
using System.Collections;

public class TargetMovement : MonoBehaviour {
//Move target around circle with tangential speed
public Vector3 bound;
public float speed = 100.0f;

private Vector3 initialPosition;
private Vector3? nextMovementPoint;

void Start () {
initialPogition = transform.position;
CalculateNextMovementPoint () ;

}

void CalculateNextMovementPoint () {
float posX = Random.Range(initialPosition.x = bound.x,



initialPosition.x+bound.x) ;

float posY = Random.Range (initialPosition.y = bound.y,
initialPosgition.y+bound.y) ;

float posZ = Random.Range (initialPosition.z = bound.z,
initialPosition.z+bound.z) ;

nextMovementPoint = initialPosition+
new Vector3 (posX, posY, posZ);
}
void Update ()
transform.Translate (Vector3.forward * speed * Time.deltaTime);
transform.rotation = Quaternion.Slerp(transform.rotation,
Quaternion.LookRotation (nextMovementPoint -
transform.position), 1.0f * Time.deltaTime) ;

if (Vector3.Distance (nextMovementPoint, transform.position)
<= 10.0f) CalculateNextMovementPoint () ;
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6.1.1 BEREHIA

BRK, AERAREREBEIAER S . ENGUVBRNTIN BB #E. Path. csfF
PR A R -

using UnitvEngine;
using System.Collections;

public class Path : MonoBehaviour {
public bool bDebug = true;
public flocat Radius = 2.0f;
public Vector3[] pointh;

public float Length {

get {
return pointA.Length;

}
}

public Vector3 GetPoint (int index) ({
return pointA[index] ;

}

void OnDrawGizmos() {
if (!bDebug) return;

for (int i = 0; i <pointA.Length; i++) {
if (i + l<pointA.Length) ({
Debug.DrawLine (pointA[i], pointA[i + 1],
Color.red) ;

BRI, X2 — AN EEE R MEA . EF — M LengthJ@ M, WRKEIER, may
Lk [ s B2 IR BE R R /N o GetPoint 75 iR [RIHUZH 48 58 N bR B 1 RE At s AL
SRJ5, Unity3DHESZIH A OnDrawGizmos 77V, LATESwAB AR FREE il AR . FE U AR AL 1]
(Game View) H, MIRAIT I gizmosy, MAIXRLEL: R ASTEYLR), AR T
AL A A
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6.1.2 A ERRKE

Bk, BAVE TERSAR, EARGIFE R 2 —ANRRPSLTRN . JamFBATAT LA
TR DR R . ERESEMA S, AT AINVehicleFol lowingfiAZH/4:, 4
TE PR

¥ || (M Vehicle Following (Script) &,
Script VehicleFollowing o}
Path D Path (Path) o}
Speed 10
Mass 5
Is Looping -

VehicleFollowingHlA< i & 14

A Z NS H. B EFERMMBAENSI NS, HIREEIERMITEEN
I R 7B (Speed) JEMEAFiE (Mass) JEME. EFEEIEA (Is Loopin
g) XN, &bk —EHINEKRATEAITHEE. VehicleFollowing. cs X4 H ARG U R
FrR:

using UnityEngine;
using System.Collections;

public class VehicleFollowing : MonoBehaviour
public Path path;
public float speed = 20.0f;
public float mass = 5.0f;
public bool isLooping = true;

//Actual speed of the vehicle

private flcat curSpeed;
private int curPathlIndex;
private float pathLength;
private Vector3 targetPoint;

Vector3 velocity;



B, BATS BTG, FAEStart iEH AT ve loci ty Al B 14 BN M A
a5 1A, 4n T i AR s -

void Start () {
pathLength = path.Length;
curPathlIndex = 0;

//get the current velocity of the vehicle
velocity = transform.forward;

}

FERXAN A 1 i Update JrvA IS teer Jiik e AR5 A . FATREF T A

void Update () {
//Unify the speed
curSpeed = speed * Time.deltaTime;

targetPoint = path.GetPoint (curPathIndex) ;

//1f reach the radius within the path then move to next
//point in the path

if (Vector3.Distance(transform.position, targetPoint) <
path.Radius) {
//Don't move the vehicle if path is finished

if (curPathIndex < pathLength - 1) curPathIndex++;
else if (isLooping) curPathIndex = 0;
else return;

//Move the vehicle until the end point is reached in
//the path
if (curPathIndex >= pathlength ) return;

//Calculate the next Velocity towards the path
if (curPathIndex == pathLength-1&& !isLooping)
velocity += Steer (targetPoint, true);
else velocity += Steer(targetPoint) ;
//Move the vehicle according to the velocity
transform.posgition += wvelocity;

//Rotate the vehicle towards the desired Velocity
transform.rotation = Quaternion.LookRotaticn(velocity) ;



fEUpdate s ik, FATIE TS =4 5 A7 B A5 R 58 BT BB S AR AR
B, SREIWERDCAENE THREINUS. WREEEEN, RATA T Tirsyg, >k
R E T MR GRCERRE IR, FATR T ZER A isLoopinghrZ &
AORE. WRCEBE, WA B sowiEiaiim. S0, FAOTH G E AR il
o A, FATEA PUEXT SR, 5 BRI L R IR A E3E R RAG =i,
PAVEAES teer ik P SRUINIE L o SR HER BATRUSEAR, R AR S L ANy 17 A R B B
EHINLE .

//Steering algorithm to steer the vector towards the target
public Vector3 Steer (Vector3 target,
bool bFinalPoint = false) {
//Calculate the directional vector from the current
//position towards the target point
Vector3 desiredVelocity = (target -transform.position);
float dist = desiredvVelocity.magnitude;

//Normalise the desired Velocity
desiredVelccity.Normalize () ;

//Calculate the velocity according to the speed

if (bFinalPoint&&dist<10.0f) desiredVelocity *=
(curSpeed * (dist / 10.0f));
else desiredVelocity *= curSpeed;

//Calculate the force Vector

Vector3 steeringForce = desiredVelocity - wvelocity;

Vector3 acceleration = steeringForce / mass;

return acceleration;

Steer JIEEW S K, TEMBENEIVector3BAK HAFLE, TR 2B 2R
Bl BATHEEMAEE — M F AT B S AAR M B RRREEE . A AR B A&
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6.2.1 shnEs| & ZE

AE, BATEASSZRM—NERHEZE. BRm—NEEZE, BT FEdit|Project
Settings|Tags, FfUser Layer 84 NObstacles. FUAE, AT RIS TIASZAE, K E
1K JZ B V% B NObstacles.

(O mnspector L e

= TagManager @ %
b Tags

Builtin Layer O Default

Builtin Layer 1 TransparentFX

Builtin Layer 2 lgnore Raycast

Builtin Layer 3

Builtin Layer 4 Water

Builtin Layer 5

Builtin Layer 6

Builtin Layer 7

Qg — K=

AREFATHFEZ, ELUINEUni ty3DH . 4 3AT L T 6 2 B KA b5
Wit BATTA T B AT AN IR ) B R R AR B IX B SR X, FRATTRT AR — Sl 2%
SR, ARSI S

Blnspe:tnr
M Cube | CStatic «
Tag | Untagged % | Layer | Obstacles ¢ |
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6.2.2 WEITFERS

Fe I 10 G 55 RIAS R3S BB ATT IR S BT T s 1

TS

¥ | [ Vehicle Avoidance (Script)
Script @ VehicleAvoidance
Speed 20
Mass 5
Force 40
Minimum Dist To Avoid 10

©

ZEAIRE T PR b AL AS 11 J 1k

BALH —FF,  E SRR A s SR SR PR REAT W64, I HLAEONGUI S A Hh i H —>GUT

WA, BATHKEFVehicleAvoidance. cs AP LD

using UnityEngine;
using System.Collections;

public class VehicleAvoidance : MonoBehaviour {

public float speed = 20.0f;
public float mass = 5.0f;
public float force = 50.0f;

public float minimumDistToAvoid = 20.0f;

//Actual speed of the vehicle
private float curSpeed;
private Vector3 targetPoint;

// Use this for initialization
void Start () {

mass = 5.0f;

targetPoint = Vector3.zero;

}

void OnGUI ()

GUILayout.Label ("Click anywhere to move the wvehicle.");

}

B, fEUpdate iy, A1 TAvoidObstacles /i vEiR [l 77 A [a] & 5 Fragent 52

PR AL B IR AT e -



//Update is called once per frame
void Update () {
//Vehicle move by mouse click
RaycastHit hit;
var ray = Camera.main.ScreenPointToRay
(Input.mousePosgition) ;

if (Input.GetMouseButtonDown (0) &&

Physics.Raycast (ray, out hit, 100.0£f)) {
targetPoint = hit.point;

}

//Directional vector to the target position
Vector3 dir = (targetPoint - transform.position);
dir.Normalizel();

//Rpply obstacle avoidance
AvoidObstacles (ref dir);

/...

FAIHEUpdate 7L Fr ) 58— HAE U2 IR RAR R AL E, LIRS B)IRATHATSE
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//Calculate the new directional vector to avoid
//the obstacle

public void AvoidObstacles(ref Vector3 dir) {
RaycastHit hit;

//Only detect layer 8 (Obstacles)
int layerMask = 1<<8;

//Check that the wvehicle hit with the obstacles within
//it's minimum distance to avoid

if (Physics.Raycast (transform.position,
transform. forward, out hit,
minimumDistToAvoid, layerMask)) {

//Get the normal of the hit point to calculate the
//new direction
Vector? hitNormal = hit.normal;

hitNormal.y = 0.0f; //Don't want to move in Y-Space
//Get the new directional vector by adding force to

//vehicle's current forward vector
dir = transform.forward + hitNormal * force;

}
}
}

AvoidObstaclesJj ik AR il Ho X HME— T BE R MBI HUS C I e £ 1
SR e EE A TR, XAERECAAEUn tySDRAREE B P AR ic AUser Laye
r 8, Raycast VA —IEZHEISSAL, ROGEARATCLIIT I ZHgIELL R, 25 el
BeR . BUE, WARIRAEE B IR MERSE ST E 20 R)E, R RI—ILH 321K
JZo DB, Unity3DEA— 320 M BEEOR R EXA EEZ IS 8. 2240017, UURERRS

PIAS o
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BRATE L R Unity3DREFRIS/ZAE NN ERIEZ . FTEL, SHREAE R K E S 2
BTEOL T R HDC LB AR, B aX I BOARX8 Z AT L s, I LA~ Az
RS LR :

0000 0000 0000 0000 0000 0000 1111 1111



BATHI AV PTE N RGO EONEESIZ CRARAN9) » FATA A B XA Z#AT L4
Ote FTRABRATAS ALY B BN

0000 0000 0000 0000 0000 0001 0000 0000
BB XA R I ] S TR R AL RS R o BRATTA 5 B0 M AR MR BB E N L,

REREBANNA T LRSI, FrBL, BAVER A A2 L3R AT [ 2R 8L, dn M AR By

7N

int layerMask = 1l<<8;

MR BNIAEM A A K EHLD, HWnEsEMEEE, — MR E B
LN BRI AR AT -

int layerMask = (1<<8) | (1l<<9);

T ity o LA Un y 3D 4R 505 T R T RS 720 1. 12 03 ot/

answers. unity3d. com/questions/8715/how—do—i-use—layermasks. html,
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void Update () {

Al v

//Don't move the vehicle when the target point
//is reached

if (Vector3.Distance(targetPoint,
transform.position) < 3.0f) return;

//Assign the speed with delta time
curSpeed = speed * Time.deltaTime;

//Rotate the vehicle to its target
//directional vector

var rot = Quaternion.LoockRotation(dir);

transform.rotation = Quaternion.Slerp
(transform.rotation, rot, 5.0f *
Time.deltaTime) ;

//Move the vehicle towards
transform.position += transform.forward *
curSpeed;
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7.2.1 Node

Node & AbH 2 7= b B iR 2D v iR R — AN BB G 52, W1 R Node. es SCAFARIS i :

using UnityEngine;
using System.Collections;
using System;

public class Node : IComparable {
public float nodeTotalCost;
public float estimatedCost;
public bool bObstacle;
public Node parent;
public Vector3 position;

public Node () {
this.estimatedCost = 0.0f;
this.nodeTotalCost = 1.0f;
this.bObstacle = false;
this.parent = null;

}

public Node (Vector3 pos) {
this.estimatedCost = 0.0f;
this.nodeTotalCost = 1.0f;
this.bObstacle = false;
this.parent = null;
this.position = pos;

}

public void MarkAsObstacle() {
this.bObstacle = true;

}

NodeZREATMAME (G J@YE, 2T NRESPIMbS LA, & MALE PR AT fid
JEE. HFnodeTotalCost NG, Fs MIFUR™T RIFEEN B AT M I RAE, estimate
dCost AH, R NI Rl 2] H AR S M RAME . FATIEAT il B PR A4 36 PR 5 A %
—ANEETE, RE RN R S NESY . K5, JATEBCompareTo /7%, A%
LI



public int CompareTo (object obj) {

Node node = (Node)obj;
//Negative value means object comes before this in the sort
//order.

if (this.estimatedCost < node.esgtimatedCost)
return -1;
//Positive value means object comes after this in the sort

//order.
if (this.estimatedCost > node.estimatedCost) return 1;

return 0;

}
}

CompareTo VAR H B E . KIATAIA B E S CompareToJji%, i AFATHINode 4k K
H IComparable. U1RVRIEMZELHT H MR HIE AR > WA, 1Re B R B RATH 2R Y 5
BAET LA SAERR T . ArrayList R —DISort (97575, SortEMRA £/
ZL XA CompareTo i ik, AR BIIRIIF R (F15H ANodedS) WHEESKHL. Fir
LL, BATSEBLZ 5, TestimatedCos AR 19 MO RIBEATHEF o AR AT LAFE T 1 Y B
22 B 225G T NETHE BRI RRE

*i*ﬂ<ﬁ]EL%EiKE@%E%UIComparable.CompareToj?%E: http://msdn. microsoft. com/en

—us/library/system. icomparable. compareto. aspx
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http://msdn.microsoft.com/en-us/library/system.icomparable.compareto.aspx

7.2.2 PriorityQueue

PriorityQueuese—PMEE IS, EFESAFEY SEUHE N H, 1 FPriorityQueue.

csHKHTR:

using UnityEngine;

using System.Collections;

public class PricrityQueue {
private Arraylist nodes = new ArraylList(];

public int Length {
get { return this.nedes.Count; }

}

public bool Contains [cbject node) {
return this.nodes.Contains (node) ;

}

public Node First() {
if (thies.nodes.Count > 0} {
return (Node)this.nodes[0];

}

return null;

)

public void Push (Node node) {
this.nodes.Add (nede) ;
this.nodes.Sort () ;

)

public void Remove (Node node) |
this.nodes.Remove (node) ;
//BEnsure the list is sorted

this.nodes.Sort();

)
}

HITH ARG 5 R NAZAR S 5 FRAR . 5 BRI — A, 78 M AU A s nAD il 5
m)E, BATFHERASort k. X2 HEINodeXf R FfiCompareTo ik, FfH & REest
imatedCost BT SHEF o



7.2.3 GridManager

GridManagerZSAb PR IR B (P RS IR BT A S 1 o FRATTRE4E 37 Gr i dManager R 1) — />
B, KNI R FE - DRRERXT S, R UGridManager. cs A4 AT :

using UnityEngine;
using System.Collections;

public class GridManager : MonoBehaviour {
private static GridManager s_Instance = null;

public static GridManager instance {
get {
if (s_Instance == null) {
s_Instance = FindObjectOfType (typeof (GridManager))
as GridManager;
if (s_Instance == null)
Debug.Log ("Could not locate a GridManager " +
"object. \n You have to have exactly " +
"one GridManager in the scene.");
}
return s_Instance;
}
}

£ sp F#GridManager Xt %, WERK R, #HEIRKS s InstancefF ST &,

public int numOfRows;

public int numOfColumns;

public float gridCellSize;

public beool showGrid = true;

public bool showObstacleBlocks = true;

private Vector3 origin = new Vector3();
private GameObject[] obstacleList;
public Node[,] nodes { get; set; }
public Vector? Origin

get { return origin; }

}

BRI A AR R, IATHERoR b, T M, AR E
KA, Bl SR AT A RS M) (KA R A2, I HL 75 20 S R B 1 i A
sy AR UR s



void Awake () {
obstaclelList = GameObject.FindGameObjectsWithTag ("Obstacle") ;
CalculateObstacles () ;
}
// Find all the obstacles on the map
void CalculateObstacles () {
nodes = new Node [numOfColumns, numOCfRows] ;
int index = 0;
for (int i = 0; i < numofColumns; i++) {

for (int j = 0; j < numOfRows; j++) {
Vector3 cellPos = GetGridCellCenter (index) ;
Node node = new Node (cellPos) ;

nodes[i, Jj] = node;
index++;
}
}
if (obstacleList != null && cobstaclelList.Length > 0) {

//For each obstacle found on the map, record it in our list
foreach (GameObject data in obstaclelList) {
int indexCell = GetGridIndex(data.transform.peosition);
int col = GetColumn(indexCell) ;
int row = GetRow({indexCell) ;
nodes [row, col] .MarkAsObstacle () ;

BB FT A bR C NObstacle il 5, IR e ATt obstacleList/& k. SAJFTECa
lculateObstacles JyixH i EHATH) 4877 8. B, BATH BN R RG]
—HT SRR B, KifobstacleList, KEAMIRALERRAANIT. FIREIE, JF A

VTR B A SO A R

GridManagerf—H A B %, 7T LARISR I B WM 3R HUERE— S A% B TTA% 1 8l
NHRE A LT, IS B TR e E A . SCBLEATRE R, BT
AT SIS 2 gtk 4075
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public Vector3 GetGridCellCenter (int index) {
Vector3 cellPosition = GetGridCellPosition (index) ;
cellPosition.x += (gridCellSize / 2.0f);
cellPosgition.z += (gridCellSize / 2.0f);
return cellPosition;

public Vector3 GetGridCellPositicn(int index) {
int row = GetRow (index) ;
int col = GetColumn{index) ;
flecat xPosInGrid = cecl * gridCellSize;
float zPosInGrid = row * gridCellSize;
return Origin + new Vector3 (xPosInGrid, 0.0f, zPosInGrid);

GetGridIndex 5y [AI45 & 7 B 1) RIS o B TCHE R R Ao

public int GetGridIndex (Vector3 pos) {
if (!IsInBounds (pos)) {
return -1;

}

pos -= Origin;

int col = (int) (pos.x / gridCellSize);
int row = (int) (pos.z / gridCellSize);

return (row * numOfColumns + col);

public bool IsInBounds (Vector3 pos) {
float width = numOCfColumns * gridCellSize;
float height = numCfRows* gridCellSize;
return (pos.x >= Origin.x && pos.x <= Origin.x + width &&
pos.X <= Origin.z + height && pos.z >= Origin.z);

GetRow /7 AMIGetColumn /53R [B14i5 %€ "N A (1 A% B TS R R AT AN 41 1 08

public int GetRow(int index) {
int row = index / numOfColumns;
return row;

public int GetColumn (int index) {
int col = index % numOfColumns;
return col;



B — N L EGetNeighbours, AStarZ&H{di Fi1Z% 7 1K 3R & 15 S AH AR

public void GetNeighbours (Node node, ArrayList neighbors)
Vector3 neighborPos = node.position;
int neighbcorIndex = GetGridIndex (neighborPos) ;

int row = GetRow (neighborIndex) ;
int column = GetColumn (neighborIndex) ;

//Bottom

int leftNodeRow = row - 1;

int leftNodeColumn = column;

AssignNeighbour (leftNodeRow, leftNodeColumn, neighbors);

//Top

leftNodeRow = row + 1;

leftNodeColumn = column;

AssignNeighbour (leftNodeRow, leftNodeColumn, neighbors) ;

//Right

leftNodeRow = row;

leftNodeColumn = column + 1;

AssignNeighbour (leftNodeRow, leftNodeColumn, neighbors) ;

//Left

leftNodeRow = row;

leftNodeColumn = column - 1;

AssignNeighbour (leftNeodeRow, leftNodeColumn, neighbors) ;

}

void AssignNeighbour (int row, int column, ArrayList neighbors) {
if (row != -1 && column != -1 &&
row < numOfRows && column < numOfColumns) {
Node nodeToAdd = nodes[row, column];
if (!nodeToAdd.bObstacle) {
neighbors.Add (nodeToAdd) ;
}
}
}

B, FARIAL T 4809 S By By 2y AT R . SRS fEAssign
Neighbour 7VEH, K& 5 @ B NBREFY . WIRAIE, PR ZAH SR s AR 4T A
SIS . T —NIER AR RS ARG ] AL R R AR B



void OnDrawGizmos () {
if (showGrid)
DebugDrawGrid (transform.position, numOfRows, numOfColumns,
gridCellSize, Color.blue);
}

Gizmos.DrawSphere (transform.posgition, 0.5f);
if (showObstacleBlocks) ({
Vector3 cellSize = new Vector3 (gridCellSize, 1.0f,
gridCellsSize);
if (obstacleList != null && obstacleList.Length > 0)
foreach (GameObject data in obstaclelList) {
Gizmos.DrawCube (GetGridCellCenter (
GetGridIndex (data.transform.positicn)), cellSize);

}
}
}

public void DebugDrawGrid (Vector3 origin, int numRows, int

numCols, float cellSize, Color color) {
float width = (numCols * cellSize);
float height = (numRows * cellSize);

// Draw the horizontal grid lines

for (int i = 0; i < numRows + 1; i++) {
Vector? startPos = origin + 1 * cellSize * new Vector3 (0.0f,
0.0£, 1.0f);
Vector? endPos = sgtartPos + width * new Vector3 (1.0f, 0.0f,
0.0£f) ;

Debug.DrawLine (startPos, endPos, color);
}

// Draw the vertial grid lines

for (int i = 0; i < numCols + 1; i++) {
Vector3 startPos = origin + i * cellSize * new Vector3 (1.0f,
0.0£, 0.0£);
Vector3 endPos = startPos + height * new Vector3(0.0£f, 0.0f,
1.0f);

Debug.DrawLine (startPos, endPos, color);

}
}

gizmosFJ LLAI SR Bl LAREAT AT AAL R, DA RTEY stdmiB - h e B R B . 513 1E
B —Mi#f I FHOnDrawGizmos. Frlh, R4z 1dshowGridfishowObstacleBlocksHk B A7,
FRAT Tl 2 1880 1 DR 2 DA S BB A S 7 A B BTl T Wi B fiDebugDrawGrid, FATHIA
BEST .
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7.2.4 AStar

AStarZSRE—AN R, B RN C L LB S, a5 ARAER B N 2%,
Al PARI BB L= T . FAT1EE MopenListflclosedList s B 4G, XPAEREPriorityQu

cuezX, UWAStar. csXHEFTR:

using UnityEngine;
uging System.Collections;

public class AStar {
public static PriorityQueue closedList, openlList;

ROk, sEEl—HeuristicEstimateCost R RiFE /N A2 | AT . THEAR
fa s, HERBHAT S mmE, H—MiEmERED —MIBERE. %4558

)

[F] B (R AL 2 BT L B E AR R HER B

private static float HeuristicEstimateCost (Node curNede,

Node goallNode)
Vector3 wvecCost = curNode.position - goalNode.position;

return vecCost.magnitude;

}

Rk, RATKREER EEMFindPath/yi%:

public static ArrayList FindPath (Node start, Node goal) {
openlList = new PrioritvyQueue();
openList.Push (start) ;
gtart .nodeTotalCost = 0.0f;
start.estimatedCost = HeuristicEstimateCost (start, goal);

closedList = new PriorityQueue () ;
Node node = null;

P T IRANF AN AN R AT O . WGEIR™T RUTHR, R EBANITIRSIR. K5
AR/ GLOEEDD I
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while (openList.Length != 0) {

node = openList.First();

//Check if the current node is the goal node
if (node.position == goal.position) ({
return CalculatePath (node) ;

//Create an ArraylList to store the neighboring nodes

ArraylList neighbours = new ArrayList () ;

GridManager.instance.GetNeighbours (node, neighbours) ;
for (int i = 0; i < neighbours.Count; i++) {
Node neighbourNode = (Node)neighbours[i];

if (!closedList.Contains (neighbourNode)) {
float cost = HeuristicEstimateCost (node,

neighbourNode) ;

float totalCost = node.nodeTotalCost + cost;

float neighbourNodeEstCost =
neighbourNode, goal) ;

neighbourNode.nodeTotalCost

neighbourNode.parent = node;

neighbourNode.estimatedCost
neighbourNodeEstCost;

HeuristicEstimateCost (

totalCost;

totalCost +

if (!openList.Contains (neighbourNode)) {
openlist.Push (neighbourlNode) ;

}

//Push the current node to the closed list

closedList.Push (node) ;

//and remove it from openList

openList.Remove (node) ;

if (node.position != goal.position) {
Debug.LogError ("Goal Not Found") ;

return null;

}

return CalculatePath(node) ;

N
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1) 3KHlopenList HHJEE— 10 A T EidFopenList H B SRR UCHT A IN— N1
R 23 ATHEE . BRI, B AR BA B AR AL T RS R B

2) KEAFY ARG AT AL IR, RIS, IRy isieid .

3) B — AN B RATAE S H W AR AL PR A AR . {8 FHGetNeighbours 774K MM
F% SRR AR Ao

4) XFFMA ABAT RN A, BEERECSLEclosedListH . WRALE,
MTHEE I RSCAAE, S8 A B RAE B ME AT s, IR idtopenList .

5) ¥ 4uTT pUilt#EclosedListr, JfMopenListHi#fk. [HIZI5 15

W

R openList HEA LA HALT &, HAFE KB REE, B2 LT SNz T H
PR AL, AREIE AT SR NSO CalculatePath vk,

private static ArrayList CalculatePath (Node node) {
ArraylList list = new ArrayList();
while (node != null) {
list.Add (node) ;
node = node.parent;

}

list.Reverse () ;
return list;

CalculatePath JyEEREZRE/N 1T AL A, HWE— N, SBEE MBS
BFCUGT R — N . RUOYFRA A B2 A5 B AR UG T 2 2 H AR 1 S B4R, BT DAFRATTIR A
Reverse i1,

KR FATMIAStar I, AP RIS H, BATRE 29 S — DDA DL 1K
BEATINK, SRR BE DR E .



7.2.5 TestCodeZt

TestCodeFS K28 FHAS tarZS R B M AT LG 17 s 2 H AR S EE4E, W R TestCode. cs
AEFTR:

uging UnityEngine;
using System.Collections;

public class TestCode : MonoBehaviour {
private Transform startPos, endPos;
public Node startNode { get; set; }
public Node goalNode { get; set; }

public ArrayList pathArray;

GameObject cbjStartCube, objEndCube;
private float elapsedTime = 0.0f;
//Interval time between pathfinding

public float intervalTime = 1.0f;

HARNMGEEIFFES HMA R, L EpathArray HRAFAMEAStarFindPath i 12 1R [F]
A s H 2

void Start () {
objStartCube = GameObject.FindGameObjectWithTag("Start") ;
objEndCube = GameObject.FindGameObjectWithTag ("End") ;

pathArray = new ArrayList () ;
FindPath() ;

}

void Update () {
elapsedTime += Time.deltaTime;
if (elapsedTime >= intervalTime) {
elapsedTime = 0.0f;
FindPath() ;
}
}

fEStart AT, FATEHIFIC NS tart MEndIXT S, FEXFpathArray B EHATHIAEL -
EANTF A6 R ANEE R AT 24, BATRAERE DN FRATB B K interval Time & VE 1R 8] 18]
dr, WERBIF RIS, A HFindPath)yik.



void FindPath() {
startPos = objStartCube.transform;
endPos = objEndCube.transform;

startNode = new Node (GridManager.instance.GetGridCellCenter (
GridManager.instance.GetGridIndex (startPos.position)));

goalNode = new Node (GridManager.instance.GetGridCellCenter (
GridManager.instance.GetGridIndex (endPos.position)));

pathArray = AStar.FindPath(startNode, goalNode) ;

}

T HATEAS tar 87 LI T A2 FHR B VL, BRI B — KA EFHRL 7. Bk,
SRS AR R E . AR5, {#HGridManager (1175 Bh 7 ik G @357 10745 st
%, M HGetGridIndex )y &R iHHIAE MR FAIRT BT FIF B PR E . — B5Epiix L,
HATH TR L an 17 s A H AR s AE 24, I AAStar. FindPath 773k, Ff HOKHR EI 5 £
B A fEpathArray B IEH . N RBATE LIOnDrawGizmos J7 i, AT BN HAT
) SR AT T .

void OnDrawGizmos () |
if (pathArray == null)

return;

if (pathArray.Count > 0) {
int index = 1;
foreach (Node node in pathArray) {
if (index < pathArray.Count) {
Node nextNode = (Node)pathArray[index] ;
Debug.DrawLine (node .position, nextNode.position,
Color.green) ;

index++;
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FERIETHRZ AT, FATEEE R BRI S 5. KRR HKE -
3¢, 4 HNavMeshO1-Simple. sceneo PRAI A —ANFIIENHITN G, BLR LA 5 145K
PRAE SR BEN 5 o A G TRATHIE BN — 28 N TR REAREE CHARR AT — B DASK f 5 0 fl FH 1
W3, AR R AL E AT, QR — A B i AR

HAEBYIHI3% 5 -NavMesh01-Simple. scene



8.2.1 Navigation Static

— BRRATRIN T BEEEAIM T, A EATFRicNavigation Static, XFESMLMNAEA:
s A N TE MR L R TR LR T ) ER SRRSO B BN BIX — N, Lk T AT S, A
Statici#fll, FHikHNavigation Static, W TFEFiR.

O |nspector Navigatior
v wall = Static
Tag [Untac Nathing
Everything
Lightmap Static
Occluder Static
Batching Static
L FERDEL /1 Navigation Static
Rotation Dccludee Static
0 Off Mesh Link Generation

Prefab
I Trang
Position

Navigation Static/&:



8.2.2 MUK

WAE, BAIIG=OCETER. EBRATFUEHRT (bake) SIS . B, AT EST
TS (navigation) & . KK S diWindow|Navigation, YRMIZAEWE B FE

Navigation
Object

General
Radius
Height

Generated Off Mesh Links

Drop Height

Min Region Area

Width Inaccuracy % - 16.6666
Height Inaccuracy % . 10
Height Mesh

SfiEH

fg%ﬁﬁ%ﬁﬁ%ﬂ%%%E%T,%mﬂHQ%M?%wmwﬁ%i%%T%ﬁ
:IEE

&: http://docs. unity3d. com/Documentation/Manual /Navmeshbaking. html.

BAE, BATASEHERBOME, 2 fidi— TBake. 1R&F SRR SRR 17 5 1
FEgk, £ —BUNEJE, VRE RS IR SAINeE, WFER.
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8.2.3 SFHIMFACHE

HATC L TE L TR R 5. IUE, LRI — S AN TERNRE, H&E
FETRENS I TAF. X BLIRA PR A vt A, (B, WK A Qg st W
AR, ARAT L — AL R SR BEERAR S AR AR AT AR S5 A R Y

.y

HH g S AR

T 2K SR EHM (Nav Mesh Agent) WINZEIFRATHIIE TS24, HhZH Al
IR F RIS 5« FAVEFIREEEIT AT 7 BRI B, AUNEIB TR X
BAMK EEMN, TATN T GACE M E B 3B — K12,

YK S diComponent |Navigation |Nav Mesh Agent RS IHix AN AE .



v R ¥ Nav Mesh Agent
Radius
Speed 200
Acceleration 300
Angular Speed 1000
Stopping Distance 50

Auto Traverse Off Mesh Link ¥

Auto Repath v

Height 9.81

Base Offset 0

Obstacle Avoidance Type High Quality
NavMezh Walkable Everything

AL ACEE R 1

@émﬂ<ﬁ]EL%Ehttp://doos.unitde.Com/Documentation/Components/class—NavMeshA
gent. html L HUni ty X T FH AR ERHLF 2% .

—N T EVE R R TT R SIS AT AT (Walkable) JEVE. X4RE 7 MRS ARE
DT E SRS R . RATRAES. 475 P ihig S AT R

SRR H H i

e, BANCeBELY 7 RN ANTE AR, BATHE M gk G IR ML
MR ERL, AR b ol A B SR I TR H A

Bk, iEFRATA I — A ERAR SR FAEFRIEX &, ¥ N Target. csIARRMZG —A>
IR S . ARIGERKALE M (inspector) XA ERAASCAAHE B 25X N HA [ targe
tMarker# 4 Jg& 4 I .

Target. cs2&
XE—ANRERZE, TR T L =4 FH

o« B IR mi i AL E
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using UnityEngine;
using System.Collections;

public class Target : MonoBehaviour (
private NavMeshAgent [] navAgents;
public Transform targetMarker;

void Start () {
navAgents = FindObjectsOfType (typeof (NavMeshAgent)) as
NavMeshAgent [] ;
}

void UpdateTargets (Vector3 targetPosition) {
foreach (NavMeshAgent agent in navAgents) {
agent.destination = targetPosition;

}
}

void Update() {
int button = 0;

//Get the point of the hit position when the mouse is
//being clicked
if (Input.GetMouseButtonDown (button)) {
Ray ray = Camera.main.ScreenPointToRay (
Input.mousePosition) ;

RaycastHit hitInfo;
if (Physics.Raycast (ray.origin, ray.direction,
out hitInfo)) {
Vector3 targetPosition = hitInfo.point;
UpdateTargets (targetPosition) ;
targetMarker.position = targetPosition +
new Vector3 (0,5,0);

FEWERRITIART, BATEE R 4R BT A NavMeshAgent KT AU I, JHAEE TR BN
VMeshAgent 3| FRSCATrh . 45247 — BT ALt SRR R AN, BRI 3 M B e
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A R 3% 5 ——NavMesh02-S1ope. scene
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Mavigation

Object
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Max Slope
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8.4 NavMeshlLayers
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= Hierarchy
Create =
DestPoint
Directional light
¥ GameLevel
¥ Ground
Ground
Ground
Water
¥ Slope
Slope
Slope
Slope
Slope
¥ wall
WallA
Walla
WallA
Main Camera
P Tank

Y Z 0
IR S dEdit | Project Settings|NavMeshLayers, SRAIEARE CffINavMeshLayer.

(i} Inspector

NavMeshLayers
e ¥
Built=in Layer 0
Cost

Built-in Layer 1

Built-in Layer 2

Cost 2
User Layer 0
Name Water

Cost 3

NavMeshLayers
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Prefab (™ Select Everything
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LA LA AR REAT T3 BB, FATIAI 73 B RS BECRE 3 L RS 2 a) (0 2 B 1R
FRIXEAEL LR, AT DURE 2 @ —sefa A B A R 28 N TR ARG . B,
PRATAEF N R REH e 0 H B i BN Be s e AL B, IR R Be s 5 [R]I
LA ] A BOIRSHL, SRR B BB — B RE —Eal ja, AT RELH st
AU B . ATBRARGSHL S B3R R 7V 2, (Heib /e B R R, £ T
—E, AR 25 AT O DL Il A P B AT N DR R RS, RV RAE R o B AR i
Ao



F9% AT

AT AR R Iy — P i 3R A CORZS AT A7 e B AT AT DR SR B A BRARZSHL,
MO A B2 R T FR . ABGSHUR B SEI R R B, i A5 H,
Be— H@HARRIERE 2%, HEAUMARRER BAEDAEY . Hh— A EEWERE, £F
BRORASHLH, BATL AR Hith e ITIRES Z MR, i, 4G BRRESHLIRES LS
BRI 2 5, T BRARESHLIPIRS L Z WK SRR E k. e, ALH
REFF R & MU IR S T B MR, sy A BRARESHL (HFSMWD #1453 24T 55 ™
2 (HIND , AT AW B XLF AR 2 —, H HOS) ZRAT TAAERR, HianHalo.
CrysisHlISporelfI i FlH

AT A E AR AEUn T ty 3D SEIL AN TR RE,  BATA S HAREFNFIF AL I
AR RS, A, SEER)EU ty3DHA — A fiBehave (T RESE K INHEM:, Al LAH'E
KSEIUUT AR o BATRAEAR T PR ANMEE, IR AT i s Wl A8 AR, R
S — LB ] L) 7



9.1 Behaveffif}

Behave/&Unity3DH ) — ARG, EIAT MR BCTHIF X RATAIEH . XA R
& HEmil Johanseni it I AR, A NHBTEUni tyBHE 27 TF. Behave RGEHAT
— T ) HL SR B (I B BT o R B3 AT A XA S I OR B B AT 9
e, kT K v LLSEILRAR I BIE . X Uni ty 3DH SEIUAT W fe g 210 T HL 58,
FEAREF, BATRAE XA RGOSR AT N

PLUR & N #Af Z23EBehave difh 11 0 3% .

1) B4, FEUnity @RS T3] IF F#Behave. fEUnity3DHd, fidiWindow|Asset
Store, #AJF{#ZBehave.

2) —H#KFBehave, fiidi F# (Download) #ZHIZHIAMF %, EFE FEIFFN (Dow
nload and Import) . ZREHETFIE F#Behave R4, ¥ H FAFMR YL ATF IFIIUnity3
DIUH 1. Behave I aBT A E L. 4, FFHAZARDN. PrEl, AT AEX A RA . WR AR
IEEEH Z AT — NS, ATRE A — s BN ZE 7, 3RA X A T RE EIR IR
AR



Behave

[ Q, behave )
Category:  Scripting /Al <
Publisher:  Angryant
Rating: Kk kKA Categories
Version: 1.4 (November 30, 2011}
& License: View Agreement # Home
Size: 175.72 Kig » 3D Models
Price: Free

» Textures & Materials
=1E)
The Behave project is a systern for designing,
integrating and running behavior logic using
behavior trees for simulated characters in Unity
projects. Find a complete feature list and a more
in-depth description on the Behave website.

* Audio
* Complete Projects

* Editor Extensions

¥ Scripting
- . a
Mot sure what a behavior tree is or why its so neat? i
| d viewing the trees for next- Gut
gen game Al" video on aiGameDev.com. A direct "
link to this Is avallable in the Integration
Behave documentation. Input - Output
Please consider providing feadhack far this Animation
kage via the Behave survey.
P ¥ Modelling
Network
Effects
Physics
Other
-

» Particle Systems

| Services

RS ) Behaveddi £

— B ¥§Behave F ARIIRIGIA o, 1K 2 AETHH H 3k & B4 NBehave I 33k

B4 'S A\ HBehave

AT EAHLIA HR PN E, BAICE N RS AL T #E%.



9.2 TAER

AR 7 22 1 A I Behave R SEIUAT AR I TARSRE . #2509 B LA AR 2L 1F 1)
TARRREZ JE, FATR S IEIX A SR, WSS NSRS, iE3AT

THUGHRAT T 1 )20 BRI -

1) ZffifBehave R4, ATE o7 E I EBehaveE. IHIERATREIE—A, I

HAr 4 NAgentBehaveLib.

€3 Project |

J Create ~ | (arall
Folder

Javascript
C# Script
Boo Script
Shader

Prefab
Material
Animation
Cubemap
Lens Flare
Custom Font
Physic Material
GUI Skin

brary
braryBuild
brarylnfo

oller
oller

| Behave library

B —BehaveE

2) LR A& AgentBehavelLib BehavefE, FEEMME 1 (Inspector) H A HE

dit library$%4i.



© Inspector

0 AgentBehavelibrary *
[ Open |

ﬁ Behave version 1.4

No trees in the library. Before agent blueprints
can be created, the library must contain at
least one tree.

Behave % ) J& 1'E

3) BehaveR WA MK 2 Eon T PRI 2R FEX L, ARR] LB RFT SERr AT
VRLLENE S

Behave browse
| Create -

A S

4 FrE—-AEE, RERIAGA. BE, BESPEETR, FE N, FEREER
BB 4 . ARIBehave R W5 E LS RAUUT T H:



P r——— e ey ]

‘ Behave version 1.4

NewTreel

Behave | i #%

5) SEPERINIET AT AW, fEBehavedmifdsd, IREBIIZEUUT FTEMKNE. 0HE
REABXA Y, mAdiWindow|Behave tree editor, Al LUK H IS .
BIEAT AW FER B NADNEA TR . RIFAEL BBk e, B,
TEFRATTINIEA (K47 7 S5 T E I
e

F—-“—

Sequence Selector Priority Selector Parallel Action Decorator




WSLSE Tk



9.3 ATANTA

AT R RS RR Y 5, AT R B e ORIAT SERR IS . BATR DB —AMT Y
m At R B Behavedmdt oH, ARJE Ry AR AL, HERBIE MBEEIERIT 8 = B0
JIME L, AURT DORE I SRS MU RRAE . B AT O R, AR T AR ks L E i 44 DMy
Action, WIFEIFI/R. XEEEAN B E 5 FBehave RS, AT ARG 2L ZIATIXAMT A
BN E IR GRAT B 1Y 5 IFrequency R B @ M) o B IRIR BB A
RT0, XFefEHENREA SR IEIHM . /R DR RYER AL AR H R B S 2 12 2%

fFRE.

Collection
Name NewCollectionl

Tree
Name NewTreel
Frequency 1
Comment

Component
Context
Invert U
Instant |:|
Comment
Action name MyAction
String parameter
Float parameter 0

When Actions are ticked, their tick method or
property get will be called on the lAgent given in
the Tick call to the tree. If none is define, the
default Tick method defined in lAgent is used and
if a forward is set up then that is used in stead.
The Action id and its parameters will be given in
this call {if applicable) and whatever value is
returned from the tick method, will be returned
from the Actor node.

The name of the Action can be resolved by casting
the id from Tree.ActivelD to
BLYourlLibraryName). Actions.

o R

UARARA RN B B AT RAJE I, IRIERE LR AR B R






9.4 HRIARMEO

FEFRATIIAS b U [ AT AR AT, FRATFE ZE A s AT 9 . Behave 24047 A 4
BN —NDLLICHE, XAEFRATH AT CAE A b 5] F sl S IRATTIN H € AT . B R 2
B, FABAVESAEFTE R AR VGRS, 7Sl JRA TSI R 2R PU Y, 0 06 200 2 3 2
PBehavefE. JiikBehave FEI A ANIEI, WK AN . XL BT X F AT Behave
PR, X SeBriffe s AN AR o FEA T th JATI AL T RIL T, DB RE 8 [ HIBehave
P 2 1) R AL T

KL, T gdERiAT o, IR R ik fBehavefE (TEIX M1 /£ AgentBehaveLib)
HAER AL IR rithBuild library debug. FZIZJa, WREUST 2IM S8 BT A N
B TRIAE B3, ZEBEAMREERZRE— N H3. ZBehave EHEMIN)E, K
I C 2 AR BAE A T SEHAT MU AER 7o TR, AERATHE —ACRIAS,

fir 44 NAgentController.

PATTEAP 56— 32 F ABehave I 1TH &, 4K7] LA7EBehave. Runt imefiy 44 2% ] H
KEE . [FIRATTE ELDBehave RYE € L TAgent 2 1, IXFEA BEALFEIRATIAT A

AgentController. cs XA IARIL U R s

using UnityEngine;

using System.Collections;

using Behave.Runtime;

using Tree = Behave.Runtime.Tree;

public class AgentController : MonoBehaviour, IAgent {

Tree m Tree;

B, A — M TreeZ &R HBATRAT AN . fEStart7iEd, FAMEHEH K Ins
tantiateTreeit & 7 VERAE —/MT AW 5245 . BLAgentBehaveLib/& HiBehave Ak, fn
AR —REBL {E AR o 7RG ARt E 2Behave (i F X FE MG FI KMy 4, FH HIiLH



BTk L RAREEN, InstantiateTree FiEHRHANSE: FIRIATH1L
FIR AR, DAL —ASEBL T TAgent#Z I ISEAI S, FEAGI TR RATA HEANERGIH =
A2, JEBEM AR R EE R4 T 4L

IEnumerator Start ()
m_Tree = BLAgentBehaveLib.InstantiateTree (
BLAgentBehaveLib.TreeType.NewCollectionl NewTreel, this);
while (Application.isPlaying && m Tree != null) ({
yvield return new
WaitForSeconds (1.0f/m Tree.Frequency) ;
LIUpdate () ;

}
}

Behave LA —/N R BE BT /v O SER B3 o AlUpdatese FRAT6EE R 2 DL — 2 1 10) B ik
WS T, XA RREE T AR g 1 2« fEATUpdate 735, U 71
SEBIITick 7. [JER: Behaveff HIARIER TAE (tick) , MALEH (update) ]

void AIUpdate() {
m Tree.Tick() ;

}

PATHI TAgent 2 A = AN TR ESLIL I 71, 4 ml iR :

BehaveRegult Tick (Tree sender, bool init);
vold Reset (Tree sender) ;
int SelectTopPriority (Tree sender, params int[] IDs);

FATIRAE AR SLBLEAN T B2 —MT AT KB s (AT SRR ED
TAESREER, #aMATickiEMReset 7. WRBALI T A ORI %, XLk
PAREN R X AW



public BehaveResult Tick (Tree sender, bool init) {
Debug.Log ("Ticked Received by unhandled " +

(BLAgentBehaveLib.IsAction (sender.ActiveID) ? "Action " :
"Decorator ") +

" ... " + (BLAgentBehavelib.IsAction(sender.RActivelID) ?

{ (BLAgentBehaveLib.ActionType) sender.ActivelID) .ToString()

( (BLAgentBehaveLib .DecoratorType) sender.ActiveID) .ToString())) ;
return BehaveResult.Success;

}

public void Reset (Tree sender) {

}

E—EHITick ik, FATRAKIE R R 7k I senderZ 8, 41BN AT AT 45 Bk 21
TR, W

public int SelectTopPriority (Tree sender, params int[] IDs)
return 0;

}
}

BATE R G/ a FSelectTopPriority k. MAE, HATEREBITENMT N
JeAEE— NIRRT S, I INIXA~AgentControl ler A, FF miigiT. WSRARERME
TEANFENRINE, RGN ERIES &P EHEMERMHEREE, W HFER:

/17 AngryAnt Behave version 1.4 - Copyright {C) Emil Johansen - AngryAnt 2011
=" UnityEngine.Debug:Log(Object)

~ Ticked Received by unhandled Action ... MyAction
" UnityEngine.Debug:Log(Object)

(1 Ticked Received by unhandled Action ... MyAction
= UnityEngine.Debug:Log(Object)

(1)

RACFRIAT N



REWREBATHAT AW L S IR R TIF. HIEm3RTZmrR 20, EovK
IT5CA B S ifMyAct ion 5 s FIANERRE P, FrAst & M HIERINIITick ik,  FF9T BV X815
Boo PrBARATIE B2 FTHIBIAS, J9MyAction™ i midw 5 AT H CHIAL B, W MR AR :

public BehaveResult TickMyActionAction
Debug.Log ("MyActicn ticked!");
return BehaveResult.Success;

}

(Tree sender) {

T SEHE BB ERR Y, AR A T EENE X M E i 415, BBehaveResult
Tick {##}Action(Tree sender). fEX/MIF-H, {ZFR) Bl 2RANTFIIT NEILFR, BIMyA

ction. BUENIRARAKIZITIH, MiaE RN E CHRAT LB SITENKHEER, W
NEFIR:

/17 AngryAnt Behave version 1.4 - Copyright (C) Emil Johansen - AngryAnt 2011
" UnityEngine.Debug:Log(Object)

(1) MyAction ticked!

" UnityEngine.Debug:Log(Object)

1) MyAction ticked!

= UnityEngine.Debug:Log(Object)

(B4

B HACNIE, ARROZS WA FBehave 7VEH T — NMEARMINR. BTk, FRATHY
AT AW R EEHAT ST R I A T R



9.5 AR A

P AR VAR IR OB BAE — BT B HAT 280, AT SR A I 49 s
SE SCALBRRE P w] DL ARG AT 75 sl — R0 07 NS, HBEA U0 B9 4 44 A2 :(BehaveResu
1t Tick {#4FF}Decorator (Tree sender). WIRE X T, Kol TAgent i i LI
A Tick 7. ik, AEFRATFE — T R b s B IRATHIAT . Bl — iy A
B AT AR, i FERTR . WRARHTE T M, — g EAEStar t JVE P EETBLAge
ntBehaveLib. TreeTypede s, RFXMHTAEKIN . JATHEIZREE R, WAF R &
ShouldDoMyAction& Al T 2, WIHATMyActionfTly, & WHAHATMYActiontT .

ShouldDoMyAction

0
eg MyAction

e GiRED

AT T AR 52 S

* R TickDecoratori [BlaT)y, AT /il 7 Ml TAF, HARITY s ]
ERREDSNIDEE S

* IR TickDecoratori [F1 M, AT /il 7 mA Sl TR, MY R0k R
B2y, X R AT 55 58 B



* IR TickDecoratori [FIEATHY, ARMAT MM T s MR TAE, ok 77 ik
B2, AR R AR BE AT A

AL, BATE NFEATHIShouldDoMyAct ionZEH 1T Adm 'S H SRV Tk, HER,
1344025 TickShouldDoMyActionDecorator, 1R frs:

private bool shouldDo = true;

public BehaveResult TickShouldDoMyActionDecorator (Tree sender) {
shouldDeo = !shouldDo;
if (shouldDo) {
Debug.Log ("Should Do!");
return BehaveResult.Success;
}
else |
Debug.Log ("Shouldn't Do!");
return BehaveResult.Failure;
}
}

WHRIBITIXANA, VR SF RGBT AR B, W S aSiA, A
FEH|TickMyActionActionAbEEEZRFTENIH EH R, W FEFIR:

BT 45 R



9.6 Behaveliizs

U RARA K EEBehave FERT 1t 85 T IHIRIE I, i n] LUE i Behave ) ) B IR A5, 7ESLFR
IBAT S FRAS o BRAEFRAT 3 A X A RS RAS A — R B A7 P (K 1 S5 IR A e
HHEIBATIH, IR A diWindow|Behave debuggerskE RiHRISE 0. A& OTHES, /RA]
LLEF|Tree instancestiZs. fERMVBITIXANG TN, ARTINE MR 12 POk 2 HPLEIX
AR S 4 - DR AR R IE R E Cp, W EIRTUR:

Behavelfilas



9.7 JIFETT A

WG AT A e b R N E R S T A, WA B IR IF IR TAE . AT S S brir &
FETCRBEEN . T T SR U T PR E T HAT BT o dn SR —ASF715 sk 51 R
WU R e R BRI o AFR B SR ROR RLSTh, 47 R 4R T — A5 5,
HiRENEATH . EBRATREE MM, ARG —DNRFET A, UASHHER =4
47475 i Fadeln. FadeOutFlGotoGame.

P15 R

EANKTAT AT ARSI #s2IL T, FRATT A & W B R [ BehaveResul t. Success,
W B



public BehaveResult TickFadeInAction (Tree sender) {
Debug.Log ("FadeIn ticked!");
return BehaveResult.Success;

}

public BehaveResult TickFadeOutAction (Tree sender)
Debug.Log ("FadeOut ticked!");
return BehaveResult.Success;

}

public BehaveResult TickGotoGameAction (Tree sender) {
Debug.Log ("GotoGame ticked!");
return BehaveResult.Success;

}

IMRBATBAEBATIH , VREF B Z B8 =7 S A 200 1 FH H .

IR AT R ] s AT, I R Mz R AT, R — RO
RITGE AR, A7 ma ikl AR

— B R EE TER T RSIRIRR, WP AR B, JFHE TR
W45 il AR, e RS — T o & ik AR .



9.8 #RZEBehavel)zhi R

DAL AR E B BAT AL B TTE, KB — T Behave (U HABL R . FAIH5#EFade InfT
Nl phalfE# S #1255, ERIAZ ATEATHRfEFade InAT iR S ATH, a0 MU

7N

private int alpha = 0;
private int gameLoading = 0;

public BehaveResult TickFadeInAction (Tree sender) |
if (gameloading >= 100) {
return BehaveResult.Failure;

}

alpha++;
Debug.Log ("FadeIn ticked! Alpha:" + alpha.ToString());
if (alpha < 255) {

return BehaveResult.Running;

)

else {
alpha = 255;
return BehaveResult.Success;

}
}

K, 2PN BN — TR, I S REFEfl R Fade Ind7 N TAERPIRES o
HA MalphafHiB F2650F, XAMTAA IREIEI), $ORF SA 2B BT —AF 15 5.
— B RA1F3L T GotoGame T A, I HgameLoadingHEE L4 %] 7100, FATH 75 [8] 50
XA, BRI, FATA 2 FRESIEAMTF5 A.

TN —AMTNsEFadeOut, Eaidifalphafi. SFadelntl B, 7EERE0Z AT, K
MERRF R B AT R IXFE, T Y SR AT A, HSIRF 5 f R — Rk ik TAE
i, BEWSNZXAMTNIHR T, XEA —AFEZEENLE, “BIrh” IPMERESN
AT R AAT, T AT e A K774 A



public BehaveResult TickFadeOutAction (Tree sender) {
alpha--;
Debug.Log ("FadeOut ticked! Alpha:" + alpha.ToString());
if (alpha > 0) {
return BehaveResult.Running;

}

else {
alpha = 0;
return BehaveResult.Success;
}
}

&Ja, HFadeOutiT NIk B IO, WUF S5 AR 3 N BGotoGamefT Ay, F Hidhi1¥ gamel
oadingffH. —HIXAMERIE100, AT ZREET, B0, ROIHSREZTH, 4
AN IV,

public BehaveResult TickGotoGameAction (Tree sender)
gameLoading++;
Debug.Log ("GotoGame ticked! Game loading: " +
gameLoading.ToString () ) ;
if (gameLoading < 100) {
return BehaveResult.Running;

}

else {
return BehaveResult.Success;

}
}

BATRIRILE B TR B85 T =FBehave 45 5. iz MRz T R ANl
AT, FATFE BN BE nAR A CEbantghn®)25) o SNEE, AT 7 E 1058 I ES
TSI S S AT Y IAE, AETRATRE B BN =AMT AR T .



9.9 EFETH

EETRE - MREINRN, NEBA KM ST R TTE. R AT
TR IR B, R Rt M R B . (B A AR IS T mOR BRI, R A
FUREB R T — T, JRREEAT . BRI AR EIE AT, ST AR
FER B, JF HR R RO AR, RN T R S R AR TAE. — Bk
FWRENE T H W RIIRNARRE, ©RIREIRE, IFH T —RIEHT s Rl TAR
I, ek B — A RO R Al R AR

TEXANGH, BATHRE — N FFoRPIR, A8 —iE#, LL&Patrol. Attack
HIdle=MT N

FERIZAT O, BATR SR S N BB AR R, i e i 5 X MU e gk
e WERANEREGE, BATHFREISATH, EF RS RSN — mITiisfr, Wb R
(LI



private int distWithEnemy = 200;
private int enemyHealth = 100;

public BehaveResult TickPatrolAction (Tree sender) {
if (distWithEnemy > 100) {
distWithEnemy-=10;
Debug.Log ("Enemy is getting cleosers! " + distWithEnemy.
ToString()) ;
return BehaveResult.Running;

}

else {

Debug.Log ("Enemy spotted!") ;
return BehaveResult.Failure;

}
}

— HEREARE/NT100, FATHREREIRIG, XERERA CL WL, BATAMN
G RFFAERIEAT N T o TRBAESF T RSB 2] T — e b, fEARR 2R
NEHAT N

PABEN, FFAEBEAT I A o {E . ARG RE S, FAPRIR [EEE4T
HABBMNISCER, FATAREIRM, RN Q20 E A fr E R AT TG 1
IR, EFENRHSER T TR, BIZERAT N,



public BehaveResult TickAttackAction (Tree sender) {
enemyHealth-=5;
Debug.Log ("Attacking enemy! enemy health: " + enemyHealth.ToString
0):
if (enemyHealth < 10) ({
Debug.Log ("Enemy's dead!") ;
return BehaveResult .Failure;
}
elge {
return BehaveResult .Running;

}
}

public BehaveResult TickIdleAction (Tree sender)
distWithEnemy = 200;
enemyHealth = 100;
Debug.Log ("Idling for a while!");
return BehaveResult.Success;

}

PRI, ARARISATRRAMT R, RN Z AT AR & g B K8 s B s i H &
B MRIEIATRAT AR ANIA, N TR R IEAR N2 . R &5 SN R B B i

<1y Enemy is getting closers! 120
\2/ UnityEngine.Debug:Log(Object)
71y Enemy is getting closers! 110
AL/ UnityEngine.Debug:Log(Object)
71 Enemy is getting closers! 100

' UnityEngine.Debug:Log(Ohject)
17 Enemy spotted!

" UnityEngine.Debug:Log(Object)
1y Attacking enemy! enemy health: 95
" UnityEngine.Debug:Log(Object)

=~ Attacking enemy! enemy health: 90
~+ UnityEngine.Debug:Log(Object)

eI LN A E



9.10 fRICHIEFT

— ARG AR TR, Foxilid e iSelect TopPriori ty JyvE e ) HACHE,
DLk LS S a0 e o AR S OB FENT s bR A B K AR TDXH I (1 gt B, A%
AR EME . W Rl TARRBERR BHEATH, RS s~ — A s AR
AN 2 BRI AW . R — LS A IR PR AL 2 IDEE ANE B4R AV A I ID,
LA DT R = IR BRI

4, ARG FEFRIOR, ©RE—MRELIEF 18, BlREat, Sle

epAIPlay = AMT N M

PG R

—EEFREMA, BHIERNITRIREER, FAENN s ER A EART 5 H .
LRI 7 eat T AT S AR N0, sleepfT AT S FEr AL, playfT A5 51 s
2. SelectTopPrioirty FiESLIl i FEan T .



true;
true;

private bool isHungry
private bool isSleepy

public int SelectTopPriority (Tree sender, params int[] IDs) {
if (isHungry) f{
isHungry = false;
isSleepy = true;
return IDs[0]; //eat

}

else if (isSleepy) {
isSleepy = false;
return IDs[1]; //sleep

else {
isHungry = true;
return IDs([2]; //play

}
}

2R i sHungrylH AV HIF HsleepfT A1 sl isSleepyH NI, BATHISEH EeatlT
N R, BB IEFplayfT N ml. BIPT mAE R AR Z, e guesTy
AT BRI AT, M, FATA BLE RS T 26 IR 8] —MH R HIAT 19

U R e AR A S R AR

WRELEM, fRpinl LLRIEH M Angry AntonfEGithub b [fiiBehave [ {8 51 35 H % 21 2
W—— 8 B B S B R S B R S B AR Select TopPriori ty /7 i A i Bl I 6715 Ao

RA] LAfEhttps://github. com/AngryAnt/Behave-release/issues/#R B HE R DL H
R



https://github.com/AngryAnt/Behave-release/issues/

9.11 AT A

FATH RS NE B AR E AR 715 R TR XTI A A B E: —
RTWRTER, —MRAMFTER. TR 5SS R E T R IR B Z T AL 2, 4n
MHR:

o YN FAT AN E N R INEL R (SuccessOrFailure) , ABATCIEE IR A & AT
ARG, 775 s B A AR e A 5E

« WARFFATHT BB R (Success) 5 A4 19 s it AR IR [B] D 44
PRCNTE K. AR T R LARR, 7 sk B R Mo & T SORHMT AR R B2
L.

o HATH BRI (Failure) W EW LRI X TAE. 5797 8 A EIR B 5E BT,
BA IR BRI

AR SEEET T RIS AR, POE FAT I RAETIR B R, 4k s

« IR E NOne, HEALE AN 45 BARIC N 58 BRI T ek ok TAE S, JHAT4
2R B R .

< WERCEINALL, IBALERTAT 119 s R IC N S AT, FAT A & — ERFER

o FEIFATHY RUREVS IR 8] BRIN BRI R, & i A IR BREAS AR 45 R I8 4T .

WERABRE A7 LME B AR LR 2. FATRBE M, s ER m 8 RA—
AT R — N EA AT T SR IAT I R, DU AR s AT 1T
(SEsy =P VAP ES VR RINEE



TAVEIFAT S E AR 5E R (component completion) AFE % E NALL, M1
SER (Child completion) ZFEWENMI) (Success) o KBRS WA AT T
s ——CheckEmail MListenMusic#RiR B L), EATESPARIC TR, MHFATH R
REE . AR, THIREIR (Failure) , TAQTH SRR MK 22 X — sk ]
R, X4 G BworkAT AT KA 2 A .

AL FRATI SR 2B CheckEmai 1 FILi stenMusic AT AAC AL F . AT ListenMusic
AT RN AR EV R, an RIS s, BESRAEMN A

public BehaveResult TickCheckEmailZActicon (Tree sender) {
Debug.Log ("Checking email") ;
return BehaveResult.Success;

}

public BehaveResult TickListenMusicAction (Tree sender) {
Debug.Log ("While listening music!") ;
return EBehaveResult.Failure;

}



RE KB, workAT AT mMCREA#AA T . REEMLIstenMusictT AT & RIS
KR [E %o BAEFTA FRAT Y AT E AT A SRR IC N T Y, Fr LB &R (A
Oy, FHHIRAY S A0E & gk S A Twork AT N1 A,



9.12 HlH

HARETRA B —MT AR, AT AR RENS 5| I Z BTIAT AW . 25| I
KIAERS, Gl (reference) st BKIRPRE A AR, 1%5] AR BT B )
iR, DI —AEDTH T H AN FAT R IR R 7

i

NewCo| %

SIS



9.13 Ml N5HPEANTH

ARERE T VSN SHPENBERTUE o 1250 H R 7 AT MR — DR R
IR o FEAEUNT ty3SDARATIFXANTH , BATRE I ZA 21— N Hirpkos Bl il xR ACEE
NLEREARF fH. Jirxkdm StaI B E s AT B R

WK

FERXAMIRR AP N L RACE: FLE ANMSNEN . EHFRIITAE, XU #a ™4
F B HIERSCAL, R SRS O T IR 2 o AR NSRRI B TR -
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using UnityEngine;
using System.Collections;
public class PlayerWeaponController : MonoBehaviour{
public WeaponGun gun;
public WeaponMissile[] missile; //Left and Right missile pod

public Transform Turret;

//The Recticle object, the mouse cursor graphic
private Transform recticle;

// Use this for initialization



void Start () {
if ilrecticle)
recticle = GameCbject.Findi"Recticle_Player") .transform;

¥

{{ Update is called once per frame
void Update [} |
{/Shoot laser from the turret
if (Input.GetMouseButtonDown(0)) f
gun.Shack () ;

!

elss if [Input.SstMoussButtonUpi0)) {
gun. StopChoot ()
.
i
//Shoot missils from the turret
if (Input.GetMouseButteonDown (1)) f
miszile [1].8hoot () ;
i
elss if (Imput.GztMcussButtonUpil)) {
miseils [1].EtepShoot () ;
!
//Rotate the turret
//AIMING WITH THE MOUSE
/{Generate a plane that intersects ths transform's
//pesition with an upwards normal
Plane playsrPlane = new Plane (Vectord.up, transform.position);

/{ Besnsrate a ray from the cursor position
Ray RayCast =
Camera.main.ScresnPointToRay (Input .mousePosition);
/{ Determine the point wheres the cursor ray intersects the
//plane
float HitDist = 0;
if (playsrPlans.Raycast (BayCast, out HitDist)] |
// Gt the point along the ray that hits the calculated
{/distance.

Vector3 targstPoint = RayCast.O=tPocdnt (HitDist);

//Eet the positicn of the Recticls to bs the same as the
//position of the mouss con the crsated plans

recticle.position = targetBoint;
Turrst.Lockht (recticle.pogition) ;

FATA Oy A AR & 51 SeR It s . AR B AT3RA TG AT B i WeaponGun
FfWeaponMissled, (HAABATRAEAR TG IHIT QIR EAN]. recticlefEHATHIZ S+
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using UnityEngine;
using Svstem.Collections;

public class AICarController : AdvancedFSM {
protected override void Initialise() {
//Start Doing the Finite State Machine
ConstructFSM () ;

//Get the target enemy (Player)

GameObject objPlayer =
GameObject.FindGameObjectWithTag ("Player") ;

playerTransform = objPlayer.transform;

if (!playerTransform)

print ("Player doesn't exist.. Please add one with " +
"Tag named 'Player'");

BTV IR 5P H — MR AP layer I E W R o IR KIS, #ExA
X5 15| A EplayerTransform & W, 4R J5 7EConstruc tFSMJy v B B BRA T 4% #2
RS

//Construct the Finite State Machine for the AI Car behavior
private void ConstructFSM() ({



//Get the list of points

pointlList = GameCbject.FindGameObjectsWithTag ("WandarPoints");
Transform[] waypoints = new Transform|[pointlist.Length];

int i = 0;

foreach [(@ameChbject cobj in pointlist) {

waypolnts[i] = obj.transform;
144
PatrolState patrol = new PatrolState (waypoints);

patrol .AddTransition (Transition.SawPlayer,
FSMStateID.Chasing) ;

patrol.AddTransition (Transition.NoHealth, FSMStateID.Dead) ;

Chaseftate chase = new ChaseState (waypoints) ;

chase.AddTransition(Transition.LostPlayer,
FSMStateID.Patrolling) ;

chase.RAddTransition{Transition.ReachPlayer,
FSMStateID.Attacking) ;

chase.AddTransition (Transition.NoHealth, FSMStateID.Dead) ;

AttackState attack = new AttackState (waypoints);

attack.AddTransition (Transition.LostPlayer,
FEMStateID.Patrolling) ;

attack.AddTransition (Transition.SawPlayer,
FEMStateID.Chasing) ;

attack.AddTransition(Transiticn.NcHealth, FSMStateID.Dead) ;

DeadState dead = new DeadState();
dead.AddTransition(Transition.NoHealth, FSMStateID.Dead) ;

AddFEMState (patrol) ;
AddFEMState (chase) ;
AddFEMState (attack) ;
AddFSMState (dead) ;

PAE SR BB 7 4, FN N TR B 5 b AN .
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protected override void CarFixedUpdate () {
CurrentState.Reason (playerTransform, transform);
CurrentState.Act (playerTransform, transform);

}
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//Hit with Missile or Bullet
void OnCollisionEnter(Collision collision) ({
if (bDead)
return;

if (collision.gameObject.tag == "Bullet") {
print ("AICar Hit with Bullet");
health -= 30;

}

else if (collision.gameCbject.tag == "Migsile") {
print ("AICar Hit with Missile");
health -= 50;

}

if (health <= 0) {
bDead = true;
Explode () ;
Destroy (gameObject, 4.0f);

1. KBRS

FEA PRSI PR RESE A WA EZT77%: ReasonMlAct. FA b, Reasonjik
WA, TN LRDIR SR B HAIRS .. Epatro IR, Reason ik B Hr5 Al
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public override void Reason (Transform player, Transform npc) {
if (Vector3.Distance (npc.position, player.position) <= 100.0£) {
Debug.Log ("Switch to Chase State");
npc.GetComponent<AICarControllers () .SetTransition
Transition.SawPlayer) ;
npc.GetComponent<AICarControllers () .throttle = 0.0f;
npc.GetComponent<AICarControllers () .DoHandbrake () ;

FrbL, fEFATTIAdvancedFSMEEHT, IXANHT IR #E R K >k IE B R O JT RRES . DA
N fE AL PRI R S L I AdvancedFSMZE i Per formTransition 5.



public void PerformTransition (Transition trans) |
// Check if the currentState has the transition passed as

//argument
FEMStateID id = currentState.GetOutputState (trans) ;
if (id == FSMStateID.None) {

Debug.LogError ("FSM ERRCOR: Current State does not have a " +
"target state for this transition");
return;

}

// Update the currentStateID and currentState
currentStatelD = id;
foreach (FSMState state in fsmStates) |

if (state.ID == currentStatelID) {
currentState = state;
break;

RN TR R O A H0 MAT HAR AL, PatroIRES At TR S EI T — ML AL,
I HRs 2 SE T AR LR 5 TR AT

public override void Act (Transform player, Transform npc) {
//Find another random patrol point if the current point is
//reached
if (Vector3.Distance (npc.position, destPos) <= 5.0f) {
FindNextPoint () ;
curPathIndex = 0;
//Brake it first before moving to the next point
npc.GetComponent<AICarControllers () .DoHandbrake() ;

}
}

2. IBIZIN
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//Check the new reason to change state
public override void Reason(Transform player, Transform npc) {
//Set the target position as the player position
destPos = player.position;

//Check the distance with plaver tank
//When the distance is near, transition to attack state
float dist = Vector3.Distance(npc.position, destPos);
if (dist <= 60.0f) ({
Debug.Log ("Switch to Attack state");
npc.GetComponent<AICarControllers () .SetTransition (
Transition.ReachPlayer) ;

}

//Go back to patrol is it become too far

if (dist »= 110.0f) {

Debug.Log ("Switch to Patrol state");

npc .GetComponent<AICarControllers () .SetTransition(
Transition.LostPlayer) ;

}
}

ChaselRZEAJAct VR BIMRIE, (HR2AE HE A MAREUN =M 221 = AR

//Action taken in the current state
public override void Act (Transform player, Transform npc) {
//Rotate to the target point
destPos = player.position;
npc.GetComponent<AICarController> () .throttle = 1.0f;
Vector3 RelativeWaypointPosition =
npc.InverseTransformPoint (new Vector3 (destPos.x,
npc.position.y, destPos.z));
npc.GetComponent<AICarController>() .steer =

RelativeWaypointPosgition.x /
RelativeWaypointPosition.magnitude;
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public override void Act (Transform player, Transform npc) {
//Set the target position as the player position
destPos = player.position + new Vector3(0.0f, 1.0f, 0.0f);

Transform turret = weapon.Turret;
Quaternion turretRotation = Quaternion.LookRotation(

destPos - turret.position);
turret.rotation = Quaternion.Slerp (turret.rotation,

turretRotation, Time.deltaTime * curRotSpeed) ;

//8hoot shouldn't call every frame

if (!bStartShooting)
//Shoot bullet/Missiles towards the player
ShootS8hells () ;
bStartShooting = true;

H AT EReason AT R A N TE B EM S LS, TR E FlLostPlayeray
SawPlayer. JXE8EERS 2Rt = Al IR BB B BB 12N

public override void Reason(Transform player, Transform npc) {
//Check the distance with the player car
float dist = Vector3.Distance (npc.position,player.position);
if (dist »= 50.0f && dist < 100.0f) ({
Debug.Log("Switch to Chase State");
npc.GetComponent<AICarController= () .SetTransition(
Transition.SawPlayer) ;
StopShocting() ;

//Transition to patrol is the tank become too far
else if (dist »= 100.0f) {
Debug.Log("Switch to Patrol State");
npc.GetComponent<AICarControllers() .SetTransition
Transition.LostPlayer) ;
StopShooting () ;
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using UnityEngine;
using System.Collections;

public class WeaponGun : MonoBehaviour {
public GameObject Bullet;
public GameQbject [] GunGraphics;
public float ratePerSecond;
private bool bShoot;

// Use this for initialization

void Start () {
bShoot = false;

}

public void Shoot () {
bShoot = true;

foreach (GameObject obj in GunGraphics) {
obj.animation.CrossFade ("GunShooting", 0.5f);

}

StartCoroutine ("ShootBulletg") ;

}

PAVFEAAY BAES i — ALK Z 173, BONEFE 2 SRR E . 5l
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public void StopsShoot () {
//Stop the shooting animation
if (bShoot) {
bShoot = false;

foreach (GameObject obj in GunGraphics) {
obj.animation.Stop ("GunShooting") ;

}
}

StopCorcutine ("ShootBullets") ;

}

IEWUni ty3DSE AR ABAE, B2 R — A eRdl, Enf OB HMUTHE, HIlgn e
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private IEnumerator ShootBullets() {
SpawnBullet () ;
yield return new WaitForSeconds(1.0f / ratePerSecond) ;
StartCoroutine ("ShootBullets") ;

}

XANME R T SpawnBullet /775, SpawnBullet HiENUE I B PL—A 8
ML B AN e 5% S 7 — AN FBul let T &

private void SpawnBullet () {
int rndSpawnPoint = Random.Range (0, GunGraphics.Length) ;
Vector3 SpawnPos =
GunGraphics [rndSpawnPoint] . transform.position;
Quaternion SpawnRot =
GunGraphics [rndSpawnPoint] . transform.rotation;

//Create a new Bullet
GameObject objBullet = (GameObject)Instantiate (Bullet,
SpawnPos, SpawnRot) ;
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using UnityEngine;
using System.Collections;

public class Bullet : MonoBehaviour {
public GameObject Particle Hit;
public float speed = 100.0f;

// Use this for initialization
void Start() {

Destroy (gameObject,

}

2.0f) ;
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// Update ig called once per frame
void Update () {
transform.Translate (new Vector3 (0, 0, speed *
Time.deltaTime)) ;

void OnCollisionEnter (Collision collision) ({
Vector2? contactPoint = collision.contacts[0] .point;

Instantiate (Particle Hit, contactPoint, Quaternion.identity);
Destroy (gameCbject) ;
}
}
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using UnityEngine;
using System.Collections;

public class WeaponMissile: MonoBehaviour {
public GameObject Missile;
public Transform SpawnPoint;
private bool bShoot, bHasTarget;
private Transform target;

// Use this for initialization
void Start() {

bShoot = false;

bHasTarget = false;

}

WA, BAMEstart 5L PR IRA TR B, FFAEShoot J7idk Hs G 2 B Rk
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public void Shoot () {
//Check Whether target exist or not
Ray ray = Camera.main.ScreenPointToRay (Input.mousePosition) ;
RaycastHit hitInfo;

//RayCast only to AI Car which layver number is 9
int layerMask = 1 << 9;



if (Physics.Raycast(ray, out hitInfo, 1000.0f, layerMask)) {
bHasTarget = true;
target = hitInfo.transform;

}

else {
bHasTarget = false;

}

bShoot = true;
StartCoroutine ("ShootMigsiles") ;

Raycast /7% B E RS S Hp T 2 A U a2 AT IR 2 . a2 2 i
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public void StopsShoot () {
//Stop the shooting animation
if (bShoot) {
bShoot = false;

}

StopCoroutine ("ShootMissiles") ;

}

private IEnumerator ShootMissiles() {
SpawnMissile() ;
vield return new WaitForSeconds (
Random.Range (0.3£, 0.6f));
StartCoroutine ("ShootMissiles") ;

}

private void SpawnMissile () {
//Create a new Missile
GameQbject objMissile = (GameObject)Instantiate (Missile,
SpawnPoint.position, SpawnPoint.rotation) ;

objMissile.GetComponent<Migsilex> () .Initialise (bHasTarget,

target) ;

fJr, fESpawnMissile i, BAE T o Eas AL B — AW A 9 & L AL o
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using UnityEngine;
using System.Collections;

public class Missile : MonoBehaviocur {
public GameObject Particle Hit;
public float speed = 20.0f;
private Transform target;

public void Initialise(bool bHasTarget, Transform target

= null) {

if (bHasTarget) ({
this.target = target;
Destroy (gameObject, 4.0£f);

}

else {
Destroy (gameObject, 2.0f);

}
}

MAEH D HERNER, FATAEUpdate 5% A Wb ER 5 H Ar Az B A 5 3 5
SR T ) R e e A

// Update is called once per frame
void Update() {
if (target != null) {
//Make the target position upwards alittle bit
Vecteor3 newTarPos = target.position +
new Vector2 (0.0f, 1.0f, 0.0f);

//Rotate towards the target

Vector3 tarDir = newTarPos - transform.position;

Quaternion tarRot = Quaternion.LookRotation(tarDir) ;

transform.rotation=Quaternion.Slerp(transform.rotation,
tarRot, 3.0f * Time.deltaTime) ;

transform.Translate (new Vector2 (0, O,



speed * Time.deltaTime)) ;

e, AR, Hddrh BN, 3T SRR KR 7 ROR I B Rt
%o

void OnCollisionEnter (Collision collision) |
Vector3 contactPoint = collision.contacts[0] .point;

Instantiate (Particle Hit, contactPoint,
Quaternion.identity);
Destroy (gameObject) ;

}
}
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