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_ i , - b, SIA T BONGR K AIALRA, KREHT
B1.2 (Metal Gear Solid) & E Uit XA LG
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3. EHNRGHMEEBRHSHEABHER— “BREFFTAH” 5 “AFH” KA

19944F, — k&8 YL ity BV A S i ke (2
PR @) (WE1.3) s, ERER
B B g T C&CRFIB Mk, M ARTS
( Real-Time Strategy Game, BV st % s JiE K )
Uik BT, JF HX R — S+
JUAE . FEBFKIAEH BB CRPRFH ) ek
v, AT R S E R S
AEEZh, mi (ERFRS#H2) PR THE2EE
MAREARIR T

Bf 24 H, BEAEEBRET ARAR R+
e IZ R AR RHABE AR, AT FEI 2 E13 (BF20) FesSE
N FH BRI 1) TR

1.1  JFRALRG 2 fa %

RS BRI 75 B I AR AR A A ], (H 48 R 2 O AR Fhox AR 5 SR &R vT LA =
FhEEARE 7 R HEF -

® =3 B

@ HE. MhRRNEA;

@ k. Keb K ARKEEGIES.

MG EmA TR, AR ATIZEME A G E 4R . FEX MR BEATE 55 %140 A
= NEX, HAEHE, REREMERZE., 350K E0 & FE SR X B A,
MM E R X /NA T B AR, TEX =R
IR, 2S5AUFVIMCH M. ShFR it A a8
M. shim &%, Y ARES.

TR, X HE—FP IR ATZE AT %
sehrrh, ARIEFFRAFETR, ATRESA Franfbaiy | it
. Bildn, B R AERRE, AT | g
I EATE A CMbdkE, A&, mo | &
HAFZ RN R T, A EEIRZE, WFEiHEE
R, aTRERA N AY, AR ESNAE A
MR E , JFHARIA TS, MIARTEF S A2 6] i) 4 \
THME, 165 SRR, RS B X =R SRR | VT IR
PR E T2 A5y, DA EZRITE RS, B4 BABAIZMEERE

_ /PpEAATL
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1.1, EshE

AT HRZSZAIN EBAES, EfRE TAArRBKE. S8, RERNBT
Jaid i B S 2 S A ESE .

FlnTE (Splinter Cell (/M%) ) BARHFELLGFrh, YTIERBURN, FEHNE
i, TETEEENELBINPIBER ., FEfER LAER, M MERTRERS T agne, T
SR BRI 2P s e E B B, BB LT EBO A ek T

MR, AFZIT AR EROSIEEAEE, flan, £ (BRBAAL) dekd, mR—1A
GIEATESE T35, HATCE Y, XRRA AT EZRITZARERRE, A RHE
HEHOZ ARSI ERL AT LA T, AP EHALAL

b)) Py I RPN 2 (ol L G i) R 1 A 8

R ER MO Z AT AR, XA EIEETIREE, BARFEZHENSS: §
Seflifn B sh B TIREL, SRJE A RERR ORI DG A Zhim

B— AT AR R R BB ORISR, B3 Z22RH SR B, i
GHGERE AL E, RIITMRE, REAHERcdshim, PLRACEE A AR BuR 04
{65

1.1.2 BRERE

PR Z IS5 F D f (O AE T — I Attt 4

TER ] BRI T , M T LR ARG S HEMDR I FE AT . B, REMEFE AR 5
X, SLETIRGE, RZBHATEEE . FEERIEL T, MERTEEEZSNERRERTR,
tean (Ekm2: HRIEBRL) FRIBAATIRERITRI T 20K, ENSRATFEZAE
AT B, K2 AP EAT R, BB TR, EREA K FHE R, ik
FH b5, ‘

—BEO T, BTMOERAFS AR I LIEE, flmich. B, K. K&
%, Hit, mAEES, RORRGAT ZH BT N R RIE G . KRR ARG PR
J&, HEEBHEMBhE RS IITIR .

—HR R iR BB sl ERIAT. B, MRTEESYGE, Bamaums i
Bl Hpro A BRELHTEENT, AT EDMALER S, 302 L= EREeR S
ALY .

PRI R B T BE AT AR A B A 4 A FRARZSHLS AT AW EOR LB, T ORI &
AR, ARSI, MM SEAR L.

E R o LA E S 2 RRRZE , Wl ASEHARE 2 hat. F50 b, KMARTITH
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B =4 RAR TR AR, (HR, WRTEERAIME, IRAETE R LLRIEAL

FRBETE AR — A AR BRI, XRAIREIEA R RER B A6, MEaPmEZ
M TR AT AETUEEN A CHIREMEZsRE, HEKLE, B
YR = 252 3 A BA AR F S

TERC R (kB 4&dr2: HRMIERL) o, BASHETHRUME, EAEKIK.
B, —ABAShEIER, KEMNMEAR, E—ryiEk, Gl (Tom Clancy’ s
Ghost Recon) 1, R T 5 & 22 /0 A BASRBEAT A, 1 SRR AR i ek 3] 7 1 A A e 56K B Hy
HRT,

A S T AR A S A R A FRARZSHLERAT A EORSE B, o mT LUK & 24 1)
AR, GEEHRIRESHL . MM SFHEARIIH,

1.1.4 AIZEEEBEHHMES

bR, EWEHFMAIAG, RAZE31E. REEMERZEEREN, £TEFE
HAAE LR R, Blin, Z3h2FHER “shim A% & “PHEGERSE" gk, L
KR Bt — A et o BAR1T3h .

AL T ERBMP AR A AER, A ARERMNGEER, RMEul AHEMRE, oTLAFR
ZH “BAHRE” . EAMUEESENAGTDERMTEINNE, SRR S5AIM
AN,

1.2 FPS/TPSIiif kb () AU

FPS ( First Person Shooter Game, 55— AFRELA GTHH7AR ) 802 LB WA A ki 7
SRk ; TPS (Third Person Shooting, %% = AFRPLAFEWAR ) RIEBUREE R WA
TEWERR A LT LAY, BRI SR — AR S i x5 s el sh A A

TER VP Z4E, FPS/TPSIK-HATRY “HEAL” 702818, K% il i B f 48
REFH A B rp K ik, HEValveZ i T CEZAT ) ABEET MR, H
TIEWR AT LI Buac iz, ik e s ak, FPSUFakiR AR E ki Tk -lAL £ (3
) B, BCFATE TRKMERSE, “BERSIN” BaRH THIFTRAMAILS, uffgd
HETARF RN . RITHI, EEN TR . AKEMEBARA BRI, (&4
PGB B AR SE T 4

FPS/TPSHF*EH B ALE % 2 245, B R RTTHATHERI R, SR MW 5
REEICRCHIAT R ; KRB R GTAEMBREANES, WEP B ME (X HRMEHEEE
JE ) IR, SORREEGE MM ST, MAITRGHE T RBUTFAT I, 2
P B e BUX T 55 W R AR SR . K2R R RIS, FARaSngl, Bt
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B 24 AT AR B Ty e —— RS EE N, BRE AR R, SE R DL S B B 1 B A OB
Mot o

1.2.1 FPS/TPSHHIEZE

16 )2 AT 55 200 E e nfal el sk A b 88 8l s ik M (kT RERS , W SR
GimfiE B A s, HH AR ZRAE b FHERIA HIR AR . B3 TFREASIERD
PP, HiEEaBshifs e f. BiElock A M NeS, SFeRalE, RE
m%ﬁéuAﬁMﬁfﬁmﬂmEo

Sk, X— 2R ATEZ SRS ENEMTES .. XEESFRRABSGLS L
%.MM.@@ﬂﬁ(xg&z),%@ﬂﬁﬁm,ﬁmﬁ(xpﬁz)ﬁ%“%iﬁm

X—ZW AR FERLET K, EENXFT, FHEBSATIFRMNE—LIRE3 5
— A ABFR AR . E— AR . — RS — SR AR, Bk —-R7
Wik, dHml—&mI. MIARNEEA LEE BAR AR, EaiRERABIHE.

A, Etn A FERFEZE RIS, BlanER . M. BEKkE, JERAE MM Ok
SEAVA GRS | Zahaf ., ok, shim &AL E 3R .

1.2.2 FPS/TPSHEIRER

et ek, YOREME 7 AEK YT HiR . a4 REFYETH O, JFS5HALZ
HfE, (AU bz s3] — 48 E 1) B bR .

BRI, X—ZH0E TAIMBATIT R, A3 souiAshim . 3043 s . Bah 3
WRER | faf ik LA K AT B A2 o RIE IR AR RTE K, JORIZAT LA 2Rl s, KREH
FPSHFAAR R A BRAR S VL a7 A EAR S8,

B FEZEO R, RS, BER P WEEAIR, 53R 2
T REE . ik, ATRATERREZ S, BR T —MMIRIRZ A, Ehn— iy iR
an” o XGRS T ST S AR PR, B AT AR A BRARESHLE AT A B AR 2k
S AE—ESRBRIEAR T, A AR R A PR B 2R B YIRS HLE T AR E AR Sk S AL
iy, Bl Ots) RINFRE.

X F—A A I FPSHER I ALf (6, FEsl s 7L SELRE

® TIH: AERALSSER YR,

WIF . 6L AR T ATICE
Bb: e TR P, XS FHIL R ah E42,
el ffl @/&Z)—REJ&‘"‘&’?}#J

We9p. i EX B B EBA K AR B 6 R

FH: AEELAFRTARTEGHEA, XFRAKT PksaGHA,
MAOITHESH, REBAT hEHIESSS T8 h#E, ERsmimaMemnits, o)

® 6 0 0 0
=
iy
o)



|#1%F Unity3DA TEgERMRE 7 RN

IPEEERON . e . RIERAT . PR EEFEESMY R AT IS (H I R A0
{7 B b o 2SRRGB, FFREEE AT IE 2 AR, X LR BB IR Y [ RIS LT
JUAN T, '

1. REGIEFE

St AR SF 375, Bk ok 2 0 Bk B e ar i SR M BN L 1R A kAR
P, XK T =D FEERE . EEFHENRIERE S . HAAR A A A g . A Az
B YETRE (fErEaeiR (RfEREE . MEGMALE ) | b REEREF A9 4R
oL (AR, WM%E) ) .

2. A ES

PG AR Y RTEEE . R R . R X AR . DRE (T R R AR

3. WAEERA

XpFEANTIN, AT ERRE B — DB SR80 B A, B —A e — i )
HEEXHfF— 8N . HALERLG Br, Fotaibi-te, MRS A AT, BEREE BN
AFEbR; R BARETS, B EEHE HiR.

4. BFRiERE

B8 Z ik ath, EERESHB M BbsiksERkng, By AT 5 EMAASHE
FERMANME R LT o MG Eem St T A B P, e 25 % 16 B i 9 % 4
WA, el kRO iy . mifass s BARSE Tt . A — 4 187 R i HE S R E0EE AT LA
e, FEHAER RS

5. KRS E R E

REFPSIAR 2 @ B S aAr, X BT ARLC BB MR LTk MR, WiRRAs
SRR, AR ERIBATEARN ZI AR, I AN AR BT 5k

1.2.3 FPS/TPSHIKEEE

TEGTd ek, F5 B AAI— R AR A AR O, WAL UME . SRITHIR] 3
MEBEATIE AP /B . B2, ASRAREOUERR A, BN, WERREE T AR, W E B EA
WG Z B PME, IBATREE T E —MRIKE .

A = AT LR BT, Biln, RAEH 2 BARIEE . OB SRR R, WATREARS ., #iln
ik A BB B A TG, AR R AR SR BT SR Y, SRR SR B AE

1.2.4 FPS/TPSHAIZEHIIERI iy R4

1. BAERSY
TR TR — R B, (5L 20 AR sUxt 25 (Ml A9 BRAE , ik — AL 0 25 3R
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R I 25 (BT e AR R XE . A RO BRITAT AR 0 A T R e . Wi TR MR T &
G5, MAETRGESBIER . WA ELRCYRTR AT RS (Bt . FMERSE) o A
Tl f RS E R, R E A RaycastHEATEN, 55h, fEEEREBR
HFNZOE . B,

2. HhiEHERS

SRS T S A B R, B EEAES RS, HAESESE, I HE
A I BNFE . Bl AR Gk R 4 o BE AR Sh i, AT LALE B A B A R 0 48 AR [R] B
il Flan, — A5 n] LIFE SR A0 RIS B RN, AT DATE AR B A S P S e KA . XA
KA R —BER AR H 31 F1E RE (1K) L. REEREES REHS HRPRGLE & 1
fro, B, BEFHIEAXE, AL} SGER B AR RS



H2E

EHAIfR B A EBH—BE
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P12 Unity3DBY 3 & 2B BX A E 5L R IOUER A e T
AR BB T TR, EAMEH SRR, SRR (O
s, —EHIRNERY AL AR, BERAlfEE—EH RERE,
A R B A, X (A EAREAR T !

W AT, EFHATLLES Bl EALA AL A 5.

@ wRAMEFEEMABHIB, 1245 Loy — 3G ET L%,

AreMbBinpE g, HAEHTHTH, 0RZHRLIE
B3 LIAAT A Z) B L F Tk,
WwR—-AAEENTREBKRFEHHAELEFIL, FLE
ZAPPikA, MENMEBANBALLSAFEZERLAENA
&, EEARAGEP, EREFLTAMABEHRRILE,
HATARA e F aER, ARZBRFF—ARARMEH
)3
BE—ANRIRFRF, FFA L LK BERGR T 2Tk
LF, @R F G F5, FRA IR R IR S
IR, MARRFFTE, BRI AN ERIFE, RAEHRE
i BRI F bt

HTF—AFEEXRIHAE, RETIRAZECHREL T FPRMN
MRS, MAFLZEEELANB KT S, A
MEL,
WwR-AAEEFEZFRARKARMMEENAIFELTHRIES, K
BRAAAEERARFRA TR LR, £2IXAHFE, AR
A KIE KBTI KA &Mt Tk,
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® T AFAnmm e IN, Flho—BE Kl — AW, —A k&G, —AEFF
—AEB R EAE, RERA L ECNUEBAL A AR ARIF AT L& 74—
Wik gy, AR EANENEA —B MW, 2R EIE AN, FLEEmA
%4 B

19864F, Craig Reynolds$2 it T “SE#E”
mCBETRN S, ADRTES N
Ko MBIIIE R RIE1987T4EHISIGGRAPHE
Wb, AR F X R A T — A shim s A
Stanley and Stella in: Breaking the Ice, J H&
RN E R, HrbEeAd s & R2.1 05k
A S RFRERT A .

MER2. 1R LA S|, SRR M —
B, Batk, HMIFRR% 2% HES i
B2 BRaMgich, BEmEEH li—NJ7 1) R ERE S, TR R B E b
Stanley and Stella in: Breaking the Ice Wi, SEEMNITNEFLEIRAKR., EEH, H
WA T BRI B M

19924F , 7E 7 WP 1Y i 52 i 0 1
H) (WE2.2) SR A e
A RE TR AR 2 X R AR A il . M
WCLAJS 3 I Ak Rt o FH T L S A
i, BE (WFE) . (BHE) PEN
ATEIEAR, £ (BEHRE) P, @t

E2.2 @®% (IRIGKRIEE) FaILISERRA Massive K F LB T #4170, Wexkrh g s
BRI AR, LR R EIR AR AEAR (CE4&am) A1 (BBFRSF) .

“EREITOR” EREEREEGAG, ILEMTRE B E LM e R . BH
CARTr AR 7 A K/ [l 3845 0, Al AR Rz 3l

(1) BT MR —HIEA “ITTRh7 o W TRIMAAIfE, BEARREIT A .

® 1A &N E T HAFE “Seek” . “Flee” 474 ;

©® I &35 B AFKAL C IR “Arrival” 734 ;

® (LA LB “Pursuit” T4

® (kL BMBEE ) “Evade” fTH;

® 1&7h & AEFRER P MR “Wander” 754 ;

® 1k 7h &L A EFTRERZASFHE “Path Following” 474 ;

® [ E B FEAFHET “Obstacle Avoidance” 474 5.

HATT P E— TR, BN EE T, HX s L —E N R Gk
K (SEPR b UAE Y TR X S IEA “F1R7 ST T ARIMA S ) , e EREE RN 47
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A", MNISEIEE @ B o

(2) X THAR/PASBHAR Z N AIfE, AFEEARNAT AT,

@ L5 HibAnsR A EARF—ZIEH Y “Separation” IT7H;

® LitibAnsr A R —HHAGH “Alignment” 474

® i HAAR4R /A &.49 “Cohesion” 474,

T BB A A, XETEANME, RN E 2R R AR, E X
BETHE, ) AR AR FBOR . SRAGX IR A, AL S, B AR A B
%, BT ARREARRIR . s fh B8 sov: 5 AR A O SR PLR AT A, 8t
BRGEDCMTNZLE.

XS AE T, BT ERET, RS HBRE BRI, ESRER
. B8R, A THFIEEMSER, EFEHFZSEHEEE SRR, iR
PR SERNRABIER

AT R A R A BT N A DA B B AR DG R AN T RE e SR . BORMERME I, A
FHH T LU g SORIEXT I8 B R X, WFR21PTR.

F2.1 BETARKEPRIMNBR

EXARIE R ARIE B X
Seek ETS 1l {81 f 53 H AR
Flee BT fifi A €0 B IF E AR
Arrival ik 2 E T H ARE e ok
Pursuit B SR e PR L)
Evade Wbk gk B &
Wander BEAILFIFAm i £t B L AEAE
Path Following AR BB i f (I B A TE B3
Obstacle Avoidance WETF RRERG fili £ (2 30E T R RS 4
Group Behavior HiTHh Z A R BT A
Radar Wik PR JE A S R B
Separation GrE SR BRI 2 P
Alignment BAZ) SRR AR R AR R ) — 3K
Cohesion RE AR

2.1 Unity3D#$E17 A i P ) 2 LR

AN TARR P Esh 2 (R4 . EHRATAET ) | gfe b =2 &5
VehicleZS | AlLocomotionZEfISteeringZls, ‘B2 /2 S BRI A T R 3R .
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2.1.1 BAIBBEBSAE—FRE—\Vehicle3

B AL S . BORAVREAERIEELIRR “Vehicle” , XMERHBHEIFEN “K
WTHE” , A%k B el TREZE A ERINIEMAIAE, AR, ST, KL,
KE. WKE. sh¥) . NEMEYSE.

TEATRYZERER | 4545 ATFf (A FE2E Vehicl e EBAE X RFIR I — DS, EAEME
(position ) | Jlift (mass) . HE (velocity ) %58, MEREEREE FTAEm ) 284224k
F 1 R TR A S S PR B SR, N AE b A ARE IR B A R A PR, A TR
Fhc RS (max_force ) FEEHEE (max_speed ) FANMEE ., BRILZIN, AEAE— 0
( orientation ) {5 B .

ik, XA “ZGETHE” RS RXAEN

(1) BE S —Wa a1 (B max_force ) ;

(2) BRLIAZE T HAY i Emass, A LU E — AN

(3) B MINEEEE SRR B AR, BRFAEE (AR T max_speed ) ;

(4) HRYEHE AL — WAt A B 1], T3 AL B AR

(5) SEoRALEARM, 53] G THR” fFfiE.

steering force = truncate ( steering_ force, max_force)
acceleration = steering force / mass
velocity = truncate ( velocity + acceleration X deltaT, max_speed)

position = position + velocity X deltaT

fERX AR A 20l TR” BAd, Sk ARET AT NERFS A2 hniE——
steering_force, 48K, W ATLUR AT B 22 A0BIRY, X BORFAMAT4 .

fE T HXMNEHAF, VehicleZ— 123, HALPTA AT INEHRAA QEHHEIREM
Heo KLBUERE T — L8, ARIMASEFERAN “GETR” , Mm%, DL, .
HOKEE. h¥. AP,

fmiEH2-1  Vehicle.cs

using UnityEngine;

using System.Collections;

public class Vehicle : MonoBehaviour
{
[/ZABIABEEHBRBANFIX,
private Steering[] steerings;
/I REXANAIAERREIHRAEE;
public flocat maxSpeed = 10;
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/ /% B HE A B X ANAT A W J R A E
public float maxForce = 100;
[/ BRAREEW T, BTN AAE, FTERE;
protected float sgrMaxSpeed;
//BIF B
public float mass = 1;
/ /AT EHERE;
public Vector3 velocity;
/ /45 ) A 1o B Y 2E R
public float damping = 0.9f;
[BREAVITTREIREE, ATREERAME, BESLTFESWER;
public float computeInterval = 0.2f;
[/ REE_HFEE, wRE, THEHNGameObiect i i, ZEyEE R ;
public bool isPlanar = true;
WATE S Lok Eobn
private Vector3 steeringForce;
/ /AT 6 8 A 5
protected Vector3 acceleration;
/ /e 8
private float timer;
protected void Start ()
{
steeringForce = new Vector3 (0,0,0) ;
sgrMaxSpeed = maxSpeed * maxSpeed;
timer = 0;
/1RREAAT A P A B 44T A 71 &
steerings = GetComponents<Steering> () ;
}
void Update ()
{
timer += Time.deltaTime;
steeringForce = new Vector3 (0,0,0) ;
/74 RIE B LRI HARAS Ay 9 B B A TR #h B 18] 8] B computeInterval;
/BRI HRE T
if (timer > computeInterval)
{
/ 1 RERAEAT H B R o W BT AT BRARAT 4 3 B 34y AT A E i A
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foreach (Steering s in steerings)
{

if (s.enabled)

steeringForce += s.Force ( ) *s.weight;

}
//E#EH F K FmaxForce;
steeringForce = Vector3.ClampMagnitude ( steeringForce,maxForce) ;
[/ HRARE, K
acceleration = steeringForce / mass;
//EFMOTFHEiTE;

timer = 0;

2.1.2 =EHAIfREBEREII—AlLocomotionZk

AlLocomotion# /& VehiclefJ IR, EREEIEHGIAIM AMFED), WA HESREIMIE
B, fishmss, T — s,

L5 #2-2 AlLocomotion.cs

using UnityEngine;

using System.Collections;

public class AlLocomotion : Vehicle

{

/ /TR B B 8

private CharacterController controller;

/ /BRI #Rigidbody;

private Rigidbody theRigidbody;

//IATRAERRHIER;

private Vector3 moveDistance;

void Start ()

{
/I RBACERE (WRAEHE) ;
controller = GetComponent<CharacterController> () ;
/ /¥ FALA B Rigidbody (W RAWIE) ;
theRigidbody = GetComponent<Rigidbody> () ;
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moveDistance = new Vector3 (0,0,0) ;

/AR #EKXMstare () B, #THFHMEL;
base.Start () ;
}
/ /42 % ¥ A FixedUpdate () F E#;
void FixedUpdate ()
{
ek 3 &
velocity += acceleration * Time.fixedDeltaTime;
/IRRESE, BARTRAEE;
if (velocity.sgrMagnitude > sqrMaxSpeed )
velocity = velocity.normalized * maxSpeed;
/I HEATAEN B ES;
moveDistance = velocity * Time.fixedDeltaTime;
[/ RERAACETE LY, HoKyEHO;
if (isPlanar)
{
velocity.y = 0;

moveDistance.y = 0;

[/MREEANIAERMT AGENE, B2FRACERNBELS,;
if (controller !'= null)
controller.SimpleMove (velocity) ;
//mRATAER A AEERF, £ FARIgidbody;
//BAI A €I ARIgidbody, EREMD A FHNFT AEF EHE;
else if (theRigidbody == null || theRigidbody.isKinematic)
transform.position += moveDistance;
//FiRigidbody#s AT A & HZE 5 ;
else
theRigidbody.MovePosition ( theRigidbody.position + moveDistance) ;
[IEFHE, wREEAT-AEE (HTHLEH)
if (velocity.sgrMagnitude > 0.00001)
{
/7RI AT G AR, e
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Vector3 newForward = Vector3.Slerp(transform.forward,
velocity, damping * Time.deltaTime) ;
/ /¥y B HO0;
if (isPlanar)
newForward.y = 0;
/ /¥ 1R B 7 1 BBy F e E E
transform. forward = newForward;
}
[/ EBATA DB

gameObject.animation.Play ( "walk") ;

2.1.3 KRBT AHBELE—Steering%

SteeringZS & T A IREAT HAOEL, AERETHIANZRMNITE, BREAHEKT
. ki, B, SR, fIEME. M5, BAB . REESFERVIBgbIRAE . XA, FRAOTEEET LATE
Unity3DH 8 CHREVAS o 77 Bt S FH_E SR IRAE FEOREAR T

RE#FH2-3 Steering.cs

using UnityEngine;

using System.Collections;
public abstract class Steering : MonoBehaviour
{

/I RTEN RS AE ;

public float weight = 1;

void Start () {

}

void Update () {

}

/I ERE AT &, dikE X LA,
public virtual Vector3 Force ()
{

return new Vector3 (0,0,0) ;
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2.2 MEATAHERET N

FEFF & —A G AT AR . AR AR DL R 2 5 — A PR SH lie Xit T B2 8 BIARLEAT
{38 B T SR AR B o WNTE RATRERLE R, ik SR BRER AN M R S B KA T
o TEXFEOLT, ATLLE AT AR

(1) A% 5 B B i ok 5 AT TR
A O T B B T ;

(2) MiBREEHGL HARAT, ATRBRE B, RJ5IEHEILE Br 8, MARR®ER
o BAE, AJEERRE

(3) Bahid B ETEALM RS EITE BRI AERY, XHFAMAORASTEEZE
FERHRIERIRERGY) b, I B RTEARE, Rk K,

(4) Ao RER ZALM ATEZ R b AEm, DM HREA, BT HRIGE . FEFZ/ DK
Hr, AT ARARNIT AR FESEE LS e E AR, o —IREURER thIF i e T
i, AEEPUBRZ M. AT G5 I B SR8 A B AR S 7 5

(5) fERSumtEE, A7 ZEAIMARBTEMRHREEE.

LB E ZHEREY, TEYIEABHIE

221 ik

BB PSR RSS, 16— AOLE, RIS YA SR A, R R
AREEIRZ AL ER BN, ARG A S B8 S,

FREAR AT AR, HETE IR M ALA GAEREE T 255 B BN s E . %
BEE T LR AR AT (i S BT B ) B AR B A i $ m) iR U 5 AL 6 2 5
W2, ZmEA/NEE YA B femAefe, MM R 2.3 G I HRERE .
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N G TREFARATAFEEY, RERLAEE, A, wREAE— ERREELT
4, MARARECHLMNBTR, REFEATNEHBLEAOIF, hER, IHTLH
iESA LR R AT R,

MR, R HARY RS — I REEE, B4, BT RAIIT A ELE H Character Controllerti:
FE T o MRAFHLEHBXFMER, ATLCRAE N ARHGE (Amive ) 1728, W] LU SN
—%ﬁﬂﬂ}%o

K iEH2-4 SteeringForSeek.cs

using UnityEngine;

using System.Collections;

public class SteeringForSeek : Steering

{

/1T EF RN B AR

public GameObject target;

/| TE L 5

private Vector3 desiredVelocity;

/I BRBRBREAIAE, UEEGEXMIAEHRARREERGS;

private Vehicle m vehicle;

/1 TRKHEE;

private float maxSpeed;

/I RERE_S&FELES;

private bool isPlanar;

void Start ()

{
/IR HBREAIAG, FEFRAIACLTNRARE, RENRETE LEF;
m_vehicle = GetComponent<Vehicle> () ;

maxSpeed = m_vehicle.maxSpeed;

isPlanar
}
/it EBRENE (BEH) ;
public override Vector3 Force ()
{

ATE Sk LY ®

desiredVelocity = (target.transform.position - transform.

m_vehicle.isPlanar;

position) .normalized * maxSpeed;

if (isPlanar)
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desiredvVelocity.y = 0;

/7R ERERE, BRMEES SRR E;

return (desiredvelocity - m vehicle.velocity) ;

izf7 2 PlExamplel_Seek.exe, (HLATLEL
Ao i, shelg -1 Fm, &E
— A HERE (BlanE2.48 /B ) WERE
MREE R, RIFHEMAIfME, 3 hEm kL
Character Controller#H{4 . AlLocomotion.csfIA
ﬂ&%ﬁﬂﬁ&&mﬁﬁ),ﬂuﬁﬂ,Mﬁ
AIEEEE AR, HEREBERE, B T5
M, 2 s, Fm ., FRRIEE Bis.

E2.4 ﬁ:&ﬁfb]ﬁﬁ‘x

222 B

BITFAAEEAT HIESFRI R, B4 —MREALRA G ETT HARI ), MIARSE BFR T,
EATZIAME— X 5] DesiredVelocity A A M 7 [6] . 2 ULIEI2.3eP Y B F484% ) FIBS T AR

#E, A UE—LHE, BA YA GAHEA BRRE B —EEE AR, A EEIr
71, XHERT AL ALA G0 BRIEBFIE R

X SR T Vector3.Distance BRECK TR YR B 5 HAR B2 MAEER . FL b, MR
HiVector3.sqrMagnitude 5REY, K23 B HRAITREREE , FbE L THHEE RG], Xt
A AT Se i fearDistance f) 5 HAFAE B — A B H

R#EEH2-5 SteeringForFlee.cs

using UnityEngine;

using System.Collections;
public class SteeringForFlee : Steering
{
public GameObject target;
/ /BB AT A€ EIRE I I 462k oY 56
public float fearDistance = 20;
private Vector3 desiredVelocity;

private Vehicle m vehicle;

private float maxSpeed;
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void Start ()
{
m_vehicle = GetComponent<Vehicle> () ;
maxSpeed = m_vehicle.maxSpeed;
}
public override Vector3 Force ()
{
Vector3 tmpPos = new Vector3 ( transform.position.x, 0, transform.position.z) ;
Vector3 tmpTargetPos = new Vector3 (target.transform.position.x, 0,
target.transform.position.z) ;
[/ RATAEE BN EEBR A THRBER, FAREHE;
if (Vector3.Distance (tmpPos, tmpTargetPos) > fearDistance)
return new Vector3 (0,0,0) ;
[/ RATAE S EARMIE B/NTRIIER, Ao tERRrEhREnE;
desiredVelocity = (transform.position - target.transform.position) .
normalized * maxSpeed;
return (desiredVelocity - m vehicle.velocity) ;

}

157 Example2_Flee.exe, UN&2.507
Ao ATEAAE B ATM GREE B AR/ Tk i EE
B, EatrE S HAvHE T 1 #IT .
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A AT A B AL (5 RE S IH (53 B
PROCE, EEfrpid iR, B, FF7EEGL

R O R, R R A, X WzE WA
R S BT

EAEAEE B, k55T
fromapPRER—FER, (BEEE  Hirr, R
HRewm Hinah, miZ LUE AT
#, EEmANRIEE BN E, WE2.667
7R o A U e B R TR <
XANZEOT LR B IR, MM A 2.6 IiAfTH
B2 A, DERREERS); SAGEEAEILERZ AR, ZErE/BUEE, 5308
INRO, EASEARBERCE, BIE THIGAT HRRZASEER.
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using UnityEngine;

using System.Collections;
public class SteeringForArrive : Steering

{

public bool isPlanar = true;

public float arrivalDistance 0.3f;

1. .2E;

public float characterRadius
/1% 5 EARANTRAEE, FTHRE;
public float slowDownDistance;
public GameObject target;
private Vector3 desiredVelocity;
private Vehicle m_vehicle;
private float maxSpeed;
void Start ()
{
m vehicle = GetComponent<Vehicle> () ;
maxSpeed = m vehicle.maxSpeed;
isPlanar = m_vehicle.isPlanar;
}
public override Vector3 Force ()
{
/I ERATAE G B AT (6 o 5
Vector3 toTarget = target.tranéform.position - transform.position;
/1 BIEE
Vector3 desiredVelocity;
/ /35 B e R4
Vector3 returnForce;
if (isPlanar)
toTarget.y = 0;
float distance = toTarget.magnitude;
/ /R G B AR 16 B BE B AT AT IR B AR
if (distance > slowDownDistance)
{
[/ BHERE AR E S BAR R Z B e
desiredVelocity = toTarget.normalized * maxSpeed;

[ RETH R E G SRR E;
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returnForce = desiredVelocity - m vehicle.velocity;
}
else
{
/TR E, FRETMEE S YA £
desiredVelocity = toTarget — m vehicle.velocity;
/R BT YR #;
returnForce = desiredVelocity - m vehicle.velocity;
}
return returnForce;
}
void OnDrawGizmos ( )
{
J/EBREES A EEMER, BrHRELE;

Gizmos.DrawWireSphere ( target.transform.position, slowDownDistance) ;

iZfT /R Bl Example3_Arrival.exe, HNE2.7//R, ATLAG i, ATFR (RGO A D E (X 885
TRk, JF BRI T BARA!

B2.7 ATARER

BT RS REATARAEL, R B A ER#HIEAS), RS — s,
T ] BP0 i 8 Ty A ELHE ] EARBG S AT B RO, A MR b RRAR IS, 260k, K
FHERHGE, SN YIEZRE YRR, AR R SR 0 Y AL E A, R TS i R
KAOLE, RIBEERRMGER T FEEZ, XHA RGN PR Y. AT, JEF
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BAEAT R “IBE” . AAKALE
FEl2.8dhmth T #EE B R Binik, EHPRITE

B9 2 B B A — B 8] 2 J5 B9 T2 B, R T
IBEE B S HTEEE Ay [0 LA B S PROE 2 B A o
ATLAE, BB RRAE, AW [ 2T
(A= ¥: N8

EAESE B RN REAIE B T W7 FATTAT LU E2.8 EFFIHET S
A= FBRmes, EE—-EFRITRENE.
MBS R — NPT &%, SUABSEAE T (8] B T 6] A A (AN 2% 1, M Rl i Rl T2 5 AY
ARALE W] LR YA R ATRS E , AEERROEMEA Qs Y E L, el e
BINAE T ffa, FABIACEIE A BR, RASEE T ARATIAT o

SEHLE AT ) — A KB R A el 5 O (B PRT. W LME BB — 8, il LUSia R
R A AR B I SO B ROMEL, T H AR BB N

DL, P T B RGBS ke Z B R AR L, 5 R B AR H
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2052, AT ABOA AR EXTE 1

4 HE iR AP, d1Ea= (a122) 5@ b= (b1,b2) #9548 (LA “A
A7) H: a-b=albl4a2b2=|a||blcos O o HF|a| kT
mEKE, 0 ABAAGEIAG KA. SANSG T
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 LHAXBAGEZE R AGRE; EHNMEROTNE
BAR, BABHAGCETZREGE AR TORE; R ERA a

0, RLANAEMEEL; WwRERAE, R2HAG 0
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REFEH2-7 SteeringForPursuit.cs

using UnityEngine;

using System.Collections;
public class SteeringForPursuit : Steering
{
public GameObject target;
private Vector3 desiredVelocity;
private Vehicle m vehicle;

private float maxSpeed;
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void Start ()
{
m vehicle = GetComponent<Vehicle> () ;
maxSpeed = m_vehicle.maxSpeed;
}
public override Vector3 Force ()
{
Vector3 toTarget = target.transform.position - transform.position;
J/HHERART R SRR E ML E N XA,
float relativeDirection = Vector3.Dot (transform.forward,
target.transform.forward) ;
//ImREAATO, BERHFEATAFRBH, HAEHENRBH YA LES;
if ( (Vector3.Dot (toTarget, transform.forward) > 0) &&
(relativeDirection < -0.95f) )
{
/BT 5
desiredvVelocity = (target.transform.position - transform.
position) .normalized * maxSpeed;
/ /35 B 1 &
return (desiredvelocity - m_vehicle.velocity) )
}
/AT ETE B, ETeEEGRBENER, Kib-TEEH okl # 0HE o,
float lookaheadTime = toTarget.magnitude / (maxSpeed + target.

GetComponent<Vehicle> ( ) .velocity.magnitude) ;

[/ E T
desiredVelocity = (target.transform.position + target.
GetComponent<Vehicle> ( ) .velocity * lookaheadTime - transform.

position) .normalized * maxSpeed;
/R BEREEE;

return (desiredVelocity - m vehicle.velocity) ;

IZf7 7R3 % Exampled_Pursuit, GNE2.9F/R, BEEMALH R, HEBHEZEHE EMBA
] Hn/hekargE, 20 —BRfals, JBZEHEL KL MARIC, THHEZEH Lt ik
MBEID, TR, JBZFH A O i 05 T8
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B29 BRfTAER

WG T A AR A W) PR AE & . 2RO UL, REPURIBZE, REEAWrEHkEdm, ok
P 0k AR M 14938 2 7 ]

e T R SIB BT A AR R B E EATAS AR BN E . SCHE BT A — KR
AT e HERET, ARHEERCh— R, AT ALA BB R Bingiait, BEBIK
HfE, THHEE BARET, BERBU/MOIE,

using UnityEngine;
using System.Collections;
public class SteeringForEvade : Steering
{
public GameObject target;
private Vector3 desiredVelocity;
private Vehicle m_vehicle;
private float maxSpeed;
void Start ()
{
m_vehicle = GetComponent<Vehicle> () ;
maxSpeed = m vehicle.maxSpeed;
}
public override Vector3 Force ( )
{

Vector3 toTarget = target.transform.position - transform.position;
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/ /T BT UM 9 B 8] 5

float lookaheadTime = toTarget.magnitude / (maxSpeed + target.
GetComponent<Vehicle> ( ) .velocity.magnitude) ;

AR Sit kI &

desiredvelocity = (transform.position - (target.transform.position +
target.GetComponent<Vehicle> () .velocity * lookaheadTime) ) .normalized
* maxSpeed;

//EE B E;

return (desiredVelocity - m vehicle.velocity) ;

iz47 7/~ | Example5S_Evade.exe, UNE2.1007~. X BIBZEHE MAS I EFFIRIBE, 10#GHE
BHEMBRE R, X THEEZHEB, BAEMEREEIT AER Bn(IE, SHZEREDM, AT
RHAFEEATR, BOEREATR, FFIREREEZEE . X BAE P, BEEET L REMAR
C, MHPCEZFEERZMBRID (MRHRIERITA ) , AFMADRIE (H#ATH ) -

E2.10 BT AHER

QZE“EWWﬁ@f

VR, AR ZELLWEx b i M AR PRV B (GBI LI | Rz 5
H4EFE) , MRXEAORAEFFRERE LA, HFEREIFRMAKRA. L6 e
IR HYRETE R A, AT A BRI S E LR, WRBR AP A 65 PR
ERAHE PR U B, A AL, IRAME SRS i A SRR

BEPLAFE B AT s ik M 7 A SRR 3. X iR RE B R A+
ey, T HIEFERIE S,

AT R R LI A SR A R 875, 5 8 28 % 7 =X R A i o o 48 380 4
FEIL (Seek ) 70, TEUFKST P REVULHCE BA%, 1AL AR, XEEAMH GRS E
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s, QSRR —EnE (LR ) i HARRALE, XA K G SR E bR i S
AEEEA HAR (RIERIL, Histh SRR ®Esh) » XAERE S, #HignE ELXBRA
B A RRAERTREARNE, AEANSRA RS, By EREaE T ERJEHE. Craig
Reynolds#2 tH FYBEVLAREEREEAT Atk TRXANRE, (WSH3GR (3] )

firp2 [ AL A T SRR ) A ML A S AL s AL, 2.1 FR . e (ST ) s
HEFFEREE B M -, BArvBRE B F E, e Bis (RIAHSEETT ) o 8 T HESELRNE
PLARA, iy BARK N — D BEPLAGLRS , XA, HARMESIEE REAEE S, 4 HARR
Ml AN B b, R TR A EETTIRE], AR TRAKERL ., XH, WRAARE
RAEmAHS, F ML EMRREmGHS, RASS E—-MZHE, &7 A NoME
%o FIHAFGGEFFACEE ( WanderfE 25 ) | AERIRELOHER (Wander 42 ) | A WIREHL I
BIKAN, BT LA S RARIBELZE), BKEN R EEC RN EEE,

Nl

=
To

{REiEH2-9 SteeringForWander.cs

using UnityEngine;

it

WanderfF 2

BT

H 5
E2.11 HEENAMET AR REN N X

using System.Collections;
/I FREER, XANBBBRE WMERAEX;
public class SteeringForWander : Steering
{
/A E 4R, BlWwander B #3442
public float wanderRadius;
/ /AR EE B, Biwander B M AEAT A £ 7 H B RE B
public float wanderDistance;
/ /BB E] E AR o BEALAL S W i A5
public float wanderJitter;
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public bool isPlanar;
private Vector3 desiredVelocity;
private Vehicle m vehicle;
private float maxSpeed;
private Vector3 circleTarget;
private Vector3 wanderTarget;
void Start ()
{
m vehicle = GetComponent<Vehicle> () ;

maxSpeed = m_vehicle.maxSpeed;

isPlanar
/ /TG Lt — A R AT
circleTarget = new Vector3 (wanderRadius*0.707f, 0, wanderRadius *

0.707f) ;

m_vehicle.isPlanar;

}

public override Vector3 Force ()

{
/1 B AL ;
Vector3 randomDisplacement = new Vector3 ( (Random.value-0.5f)
*2*wanderJitter, (Random.value-0.5f) *2*wanderJitter, (Random.
value-0.5f) *2*wanderJitter) ;
if (isPlanar)

randomDisplacement.y = 0;

/RN mE R L, FEIFHALE;
circleTarget += randomDisplacement;
/B THABERTEAARA L, BAFERYIEA L;
circleTarget = wanderRadius * circleTarget.normalized;
//ZATHHEERAM TAIAEFAIA G MAT 7 mEy, FEHHEN R LA
wanderTarget = m_vehicle.velocity.normalized * wanderDistance +
circleTarget + transform.position;
/T EBHREE, RERERE;
desiredVelocity= (wanderTarget - transform.position) .normalized *
maxSpeed;

return (desiredVelocity - m vehicle.velocity) ;
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173 - Example6_BotsWander, 41[%]2.12 ﬁ!@ﬁ\‘ f3 ﬁ{@A
Bk, HASATE, SR T AT, ‘\) VN
HEAAFMSERE ., Wi, il SUERy a4 /’

H1 fywanderRadius, wanderDistanceiﬁlwander]itt—erE'fJ /@/ /,

H, 283 ARFFAHIE. HAHRELFE, 0 \ a2

L S RINES . TUES, ARMSERER \ﬁ}@,
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A E AEf th 2

227 HREZRME
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REEAR, TBABEE SRS TR MRRIFHRN ., IAA GRS (R
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FollowPath.cs

using UnityEngine;
using System.Collections;
public class SteeringFollowPath : Steering
{
//HH R AR TR,
public GameObject[] waypoints = new GameObject[4];
//BRE R
private Transform target;
/1 HRTH S
private int currentNode;
/15 B NEENTXAMEN, AHCEEE, TUET—MEAME;
private float arriveDistance;
private float sqgrArriveDistance;
/1% R E;
private int numberOfNodes;
/1BEH;
private Vector3 force;
/1B ;
private Vector3 desiredVelocity;
private Vehicle m vehicle;
private float maxSpeed;
private bool isPlanar;
/145 BARANTRAEER, TFERE;
public float slowDownDistance;
void Start ()
{
/ /R B B R AN
numberOfNodes = waypoints.Length;

m _vehicle = GetComponent<Vehicle> ( ) ;

maxSpeed = m_vehicle.maxSpeed;

isPlanar = m vehicle.isPlanar;

/1R SR RO

currentNode = 0;

[/RE LTS B

target = waypoints[currentNode].transform;

arriveDistance = 1.0f;
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sgrArriveDistance = arriveDistance * arriveDistance;
}
public override Vector3 Force ()
{
force = new Vector3 (0,0,0) ;
Vector3 dist = target.position - transform.position;
if (isPlanar)
dist.y = 0;
/7R YR R B AR R A T RGN
if (currentNode == numberOfNodes - 1)
{
/73R L R o BE K TR BE
if (dist.magnitude > slowDownDistance )
{
/1R B E
desiredVelocity = dist.normalized * maxSpeed;
/it RRERE;
force = desiredvVelocity - m vehicle.velocity;
}
else
{
/1S SMBAERNTREES, FHRE, HHERERE;
desiredVelocity = dist - m vehicle.velocity;

force = desiredVelocity - m vehicle.velocity;

}
else
{
/LR E SRR SR A PR E—A, BIEE A P A K
if (dist.sqrMagnitude < sqgrArriveDistance)
{
/IR E Yu AT AN TEAEENEF,
/AT FEET—ANEE, BT NEERENEFL;
currentNode ++;

target = waypoints[currentNode].transform;




| 32 Unity3D A T EE RIS |

Ade 1

/AT E T AR s m i
desiredVelocity = dist.normalized * maxSpeed;

force = desiredVelocity - m_vehicle.velocity;

}

return force;
}
}

HRIEERIZITER

S HE— N, Qe N, RJE I E L X T R
AN BE R, B EIE/N S Aok R R A N AR S E A E . EEEEE
/INSEFT A B Inspector AR 45 Box Collider, 75 W AL (8,23 FACRER 253 14/ N7 7 (A % A Rl i

FR]2: Firshim AL EBIEER R, BN ECharacter Controller, $RJ5 N

AlLocomotion.csf 7 fSteeringFollowPath.cs A<, @PE2.15 (a) s, R, MERIEH—
Prefab, #R/GFIHiX1>Prefab, TESSPRINZASALf (. 8GF 093K 5 Hierarchy B AN
F2.15 (b) fiw

B2.15 (a) Alfatafiinspectorfiik E2.15 (b) kxS Hierarchy @i
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ZE2.16, BN ORI 4N, REAMZRAT GEL L.
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BRBIHT, B LEEmMAL,

E2.16 Alfs & LHABFRBIFRTHNNITERD

2_28‘ TR TTIRET 1 - s sl e S G A

WEIT BEARAT AR SR AL (R TT I b M ReRs Y, B nfE sh W) 7 B ke S S50 . B Rl
i, HALAGERATHERRA B RBEBOE AT, A “HEF 7, AT A XA
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EXAEEF, HAETELIRRY . S0AMA M —FEHOMERYRENEES
HERGLRRT T ARk, Hpbe B RS AT LIRS AP R .

(1) B M EACE T AR @AATIE T ], W LA A~ 3 BE ) AR i — 136 Y []
ahead, ‘B S HE AR -2, HRKEAFTAR, X1 ahead] BALER T AIf QKL
B, HitRmER.

ahead = position + normalize ( velocity) x MAX_SEE_AHEAD

ahead [ EE A4S EE (MAX_SEE_AHEAD ) & X T AU A RER FIRYBERS . MAX_SEE_AHEAD
(MERRA, ALFf R BIRERF AR SUER R, PRI, BT IR SRRk e i i ) o i

O
Qg/ ng’b ahead
+2
«Q2

ahead
:,"} l‘% E% % \_\I /
‘,."i ahead2 Y‘»P’o

/ g& /PS\ ahead2
M:ad W /

E2.18 SEBEBYAENEENTENE

(2) BAERYHZH N UTERERR, X R HERERERAG R ARG,

— P AT BB = A I M AT €5 7] Bif ZE{ i ahead [a] B 5 FEAS P OB R BR B B ARAE . X Fh
JERTT L, B BRI i, A PR, HEERERBIAHBLMECR .

X HUATE B —/ 1] fahead2, X[t 5ahead ] AIME— X FI/Z: ahead21<E fEahead
B9—F, E218FR . HHEITEMT .

ahead = position + normalize ( velocity) x MAX_SEE_AHEAD x 0.5

(3) HEPRAATREERI, Sl o] R BERRT Y AR EER I . JTIEARME AR,
HERFE L R 2 SRR OB AP T A T o AnSREE RSN T a8 TRREGEAR, ARARGA N &
TEREERN, BIALH GRS MEFERR R RS, WE2.19 (a) B (EHEEE T ahead2iH )

in*fahead Sahead2H AT — ) SR AE L BRI, 84 w5t AT MU RAAERT T o

ISR AR T3, IR AT AR MG (B) “BUbMRR” B9IRAS) #EA AL

7 ‘
4
(a) (b)

E2.19 SRBEBYMENRE NITERGBRE

(4) Tk, HHREBRAUS GHER BEY 3R 0. 7T AR FERC FlaheadiX #5 4 )
IR, Nk

avoidance_force = ahead—obstacle_center

PERGY) GRS
(LREL7)
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avoidance_force = normalize ( avoidance_force ) x MAX_AVOID_FORCE

XH, MAX_AVOID_FORCEM FIRE B MA/, HBK, KAl OHERREY T
LR

E2.19 (b) ", HEL SR T ALF CRET RS R T RE LR

R B A S, MATA ARG MR N IEM e mfE, BMEAIMAAIE
TERERE, ] RESAG I B REE . —FhSGH R R YR AL 1 5 8 i ¥ ahead 1] B, 115
HEWT .

dynamic_length = length ( velocity ) / MAX_VELOCITY

ahead = position + normalize ( velocity ) x dynamic_length

X, dynamic_lengthZE & T EEO~1, HMAIMELERENT, dynamic_lengthfI{E )L,

RE3;EH2-11 SteeringForCollisionAvoidance.cs

using UnityEngine;

using System.Collections;
public class SteeringForCollisionAvoidance : Steering
{

public bool isPlanar;

private Vector3 desiredVelocity;

private Vehicle m vehicle;

private float maxSpeed;

private float maxForce;

/ /8 RBERG P A WAREE A

public float avoidanceForce;

/R BB R A BE

public float MAX SEE AHEAD = 2.0f;

/ /3% o W TR R AR B B A

private GameObject[] allColliders;

void Start ()

{

m_vehicle = GetComponent<Vehicle> () ;

maxSpeed = m_vehicle.maxSpeed;

maxForce m_vehicle.maxForce;
isPlanar = m vehicle.isPlanar;
[/ RBRERT AN BRENATRARES, HEeRBARARED;
if (avoidanceForce > maxForce)
avoidanceForce = maxForce;

[/ R B i A bR, BiTag Hobstacle ty 5 b i 2% 14 ;
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allColliders = GameObject.FindGameObjectsWithTag ( "obstacle") ;
}
public override Vector3 Force ()
{
RaycastHit hit;
Vector3 force = new Vector3 (0,0,0) ;
Vector3 velocity = m vehicle.velocity;
Vector3 normalizedVelocity = velocity.normalized;
//BH—Fh%, FEEZEHEXRAEAR AR
Debug.DrawlLine (transform.position, transform.position +
normalizedvelocity * MAX SEE AHEAD * (velocity.magnitude / maxSpeed) ) ;
if (Physics.Raycast (transform.position, normalizedVelocity, out
hit, MAX SEE AHEAD * velocity.magnitude / maxSpeed) )
{
[/ RHAEEENEAEMT, RT TG AAERR ¥,
Vector3 ahead = transform.position + normalizedVelocity * MAX
SEE_AHEAD * (velocity.magnitude / maxSpeed) ;
/I ER AR HRES;
force = ahead - hit.collider.transform.position;
force *= avoidanceForce;
if (isPlanar)
force.y = 0;
[/ EEANTE R DR R A RE, HbBEHEAKE;
foreach (GameObject c in allColliders)
{
if (hit.collider.gameObject == c)
{
c.renderer.material.color = Color.black;
}
else

c.renderer.material.color = Color.white;

}

else

{
/R EEENAREE A, &AL AN
/¥ P A AR R A A

foreach (GameObject c in allColliders)
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c.renderer.material.color = Color.white;

}
/B ERET

return force;

=RESXRER

BB il R, IR PEUALR G E, ISRk AR, o
fl%nl)sid(lf* tag, SRIG A IXELERIRFEIG £ PR obstacle tag. 730b, RO A IX ELER A ) Sphere
Collider X5, DAMEEAA —pit (X AESLFRHEATIER) ) o

BT A AR R CR AT BRI LB fﬁ”ﬂt N =5 ATA RGN B T RE s 5 R IR &
AR, BRIAZE R YAURABUERZ, XDEREA R ERI R, BRI E B
ZARHEE; WIRAUSA IR GERTTREG, 5 I"?(PMEH“" IBABRIEZE LIy ARG, &
AR IR AR X AR A 15 B R O ERIA TS N ColliderColorChange. csBIAS S BRI . 55 4h, T
BRI RGN AR , 75200 FHOnTriggerEntertR %, UL, BTN EM I RigidbodyZH 14, Ik
FEIS Kinematic, [2.20 2B FAL 4 A Inspector [ A .

© Inspectar ;
!’ v BotCollisionAvoidance Static
Untaggec Layer 'vehicles
Prefab Salect Revert Apply
Transform W 2
¥ AlLocomotion (Script) W %,
. ¥ character Controller W] %,

¥ Steering For Collision Avoida®
Script B SteeringForCollisit ©
eight 3
Is Planar

e Force g
Max: SEE AHEAD 6

- ¥ Steering For Arrive (Script) W 4,
= B SteeringFordarrive C

target

E2.20 PEBYFAISEHNInspectormiR
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X785 % 2-12 ColliderColorChange.cs

using UnityEngine;
using System.Cocllections;

public class ColliderColorChange

{

: MonoBehaviour

void Start () {

}

void Update () {

}

void OnTriggerEnter (Collider other)

{
[/ R G H AR, AREEREROE;
print ("collideO!") ;
if
{

print ("collide!") ;

this.renderer.material.color = Color.red;

}

void OnTriggerExit (Collider other)
{
/1A RKE;

this.renderer.material.color = Color.gray;

(other.gameObject.GetComponent<Vehicle> ( ) !'= null)

El2.21 " FEEEK R B ARHER R AR N Sphere Collider,

RS, TA R B E-SERE R HHIAE

e
=]
o

, XHEMBRK T ERN

B2.21 AXRKEEYRIREE
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FR2: MAAEAIE - Hir, XHEH
H—A/Nek, ezl AEMER LT
(FEEEEHTENCollider2H 4, LI AIAA,
FIAET 52 A wiE )

W3 IRINAIMA A, KAt 3w ATA (o
AN AR H, BN Character Controller
HF, BINAILocomotion.csIZAS LI H] & 1
iZ£3)], ¥ INSteeringForCollisionAvoidance.cs
A kR S diE . D3 A, FERNK H AR,
W BRAVAEREWEEE, Hik, &F%m -
SteeringForArriveffi 45

SE4E ) 5 i Hierarchy [ AN 2.22 57 7% .

BT R, ME2.230R, Hp, BEag
HAVEEGE T R BRLR ;. B BRULIALA @
B 2 AT B 53X Bk A R, A B2.22 5 fHierarchy AR
BAETTETT s BRREL i B bR, A B AR A RAEER DI AT 62100 A AN BN S

. FARREER, AORFEAN S NS0 (20, %) .




40 Unity3D A T4 2 A5 H |

EI223 BEFF BRBS1T jJEPB’] iﬂ%

ME2. 23T AF R, AL CARGFHGBETT T 3% E RS, S5 T AR, IR XA e
TFREFRIRIAS, S5 SR AR

fﬁﬁﬂMAIﬁ@.E@InspectorﬁﬁEF‘fﬂﬂ}ﬁSteeringForCollisionAvoidance.csWZiS, HKiET
B, GORSME22400R . B (40) @RERGIALA B 5i%EREE TRiE ., TTRIEL, Al
OELATER E bR, PIKSREEGY LA R (3 NERAER I Colliderif K TR )

& 2.24 *%ﬁﬁﬁ%ﬁ% AETTER %
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W LA B AR e S T — S B R W TR IR AT ARR . TRk A F AR
R el E, RS HAMTITARSE, miX eyl k2 EALA &4
P A, RBESDEND SPBE, RABR—FHERE, CHE A
FHEE L R T MR EFE TR R K. F, BB B GAEITA
P4 SABREH-RENEAIAE L, RARETAIAEEZHREGZ—NET,
e &) 5, TR A FRAE LI TALA G092 30, B, ARMEL Lk T oE
FrrEs, FAF XA EE, T RIS B A RFAE T AR 124 RAFK
b BARE T AR LA, ARABRISAT A R AT, AT R
FRH k.

2.3 BRI N

PRAEAT R B8R Z A AE T AR T R ORI BE ST, ARSI T A fal A SELRE A i B
1k, DI €A, mE2.25075R

E2.25 BSEAIT

231 #HITA

IEWMRE BN T AE M Ui B—#F, 41T R R R T R — MR BT, R Zetk
KT AR Z B A5 H., H T —LEfay B A R
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B REAAT TR 2 P i LMRET R (S 01E2.26) .

® 45 & (Separation) : i G ANMKIE BT THFF09RIE T ;
® FAZ] (Alignment) : 3116 WL Bl 4469 -F ) A& ey Bz 1 5
® X% (Cohesion) : GMiLREI4F6)- T3z EA5shahdRiz A,

3+ (Separation) At 55 1ent) B oion)
E2.26 JLRpHATIMBHARESTA (SIB5EXE [3] )

WA T B SURMEEAT A AT DA Y, SRR T i p s R X A4S A i
K. HT RN, BEHERIM T YA G 458 A, KB —
A S IA S

ME2.27 Ca) iR, —A e R4t — AN BE B8 A — I ff Sk S SOl e K €5 1K 35824
HLAl A €603 T ARG F R AR B, (B AR SRATA G RARIE, w2 ams . XA K
DT LA R AL (B0 TT LS B . AT b T Ak, R EEATAR (i AT LSRR, 10 S A —
ANFIRRE AR,

1EF2.27 (b) 1, FEIEI/N = MF7 S AT B AT @, K60 H RS e, K
e, A PR N = AR AL € B ARIR, TR Ll U

(a) (b)
B2.27 KEMWLRTAIREHSME (SIB5EFXR (3] )

using UnityEngine;

using System.Collections;

using System.Collections.Generic;
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public class Radar : MonoBehaviour

{

2%: % 230k &0

private Collider[] colliders;
/ /it B2

private float timer = 0;

/1 BEF % ;

public List<GameObject> neighbors;
/1 RFEWAATRM, kB RE AN & E E RS
public float checkInterval = 0.3f;
/1 BCRABEHAE ;
public float detectRadius = 10f;
/ /& BA I — = 0 R A B
public LayerMask layersChecked ;
void Start ()
{
/1R B BT R
neighbors = new List<GameObject> () ;
}
void Update ()
{
timer += Time.deltaTime;
/74 R BE B b A ) B8] A F Bk B AR U B 18] (8] R, A4 R AR
if (timer > checklInterval)
{
/1 EBREBE T &
neighbors.Clear () ;
/ /B4R S AT AT F B 4B PO o BT A A
colliders = Physics.OverlapSphere (transform.position,
detectRadius, layersChecked);
/13 FENMME| R R, KMVehicledfh, FHMASET R F;
for (int i=0; i < colliders.Length; i++)
{
if (colliders[i].GetComponent<Vehicle> () )
neighbors.Add (colliders[i].gameObject) ;
}
//iTE &0,
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timer = 0;

AR, X VR—ARI A SERL, SIS AT DARE— R TSR B ( RFRIRALA Y
i) () SRR SE A [ B2 M B, AT ASE B AN IIRE ) | BT LIS ALA A
AR, B, AR, SRR T RE S S2 RIS RN ,  FRIER BRI RE S

A T ERNSRE A EARTEZ R, RAOTETLEE . A, RESJUMEETA T .

233 SHPSERBELHEE—HE

SRESAT M (A PR €055 ) PRl B C A €5 (R R — T OB, X T LB 21 fh (54
HHF—, Y0ET AN AEFZAMG (NSBEPRE ) Lnt, S0 RS Y EEOT
JRn] RE P T RE S .

FEE2.28, BAM/N=MFRYATIAIMG, EH =
MNEE, A/ =fFr, oEfThSlEdAfE
LR — e (RS . [ B R Sk R FE =B R
“HEF" AR, AUfEATZRIRERE D . XM BRI
EFF, AVREASIKS = ARENEEES, B ikt THET.

SR, A TR EAT AR NS, BEE
AR E SN () HAR AR R Gl AT A SE L) |, RS
SHEEAERIE, THE AL GBS i ) fhe, HF R H —
& Ce/ i, XEIMFRERAE ) , BEHDFR DI, B TFHER 8NS5 B R
i, BIHAETERRLI, B3ZEEREXTEMHEF F1, Bie /12, SRIGHER A Frf Bk M HEF 14
I, ARSI T BT R S3RE T .

E2.28 S E{TAHHEES

R@iEH2-14 SteeringForSeparation.cs

using UnityEngine;

using System.Collections;
public class SteeringForSeparation : Steering
{

WEE: T &:chinF

public float comfortDistance = 1;

//YUAT 5 40 JE 2 8 B Bt A et A AR 5 B

public float multiplierInsideComfortDistance = 2;

void Start () {
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}
public override Vector3 Force ( )
{
Vector3 steeringForce = new Vector3 (0,0,0) ;
/ /8 X ANBT At 4B B & o AN E
foreach (GameObject s in GetComponent<Radar> ( ) .neighbors)
{
//mRs TR YHAIAE;
if ( (s!=null) && (s != this.gameCbject) )
{
[/ ESHATAG S EsZ M IER;
Vector3 toNeighbor = transform.position - s.transform.position;
float length = toNeighbor.magnitude;
/T ERANSE R BES (TUANRERFS, KADAGEFERREL)
steeringForce += toNeighbor.normalized / length;
/IR —HFZBEEATIHELER, #FhBFRUA—-ANESETF;
if (length < comfortDistance)

steeringForce *= multiplierInsideComfortDistance;

}

return steeringForce;

Bf TR 5 Example9_Separation, FFEAIHE— /NG N BEHL> 4 —L5HLEE AN, ZFE
B s, —BifEZfE, eI EME SR, WE2.2900R.

B2.29 SBfTHET
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234 5SEBQEHE—B—T]

BABIAT A RS AL (LOIE SIS 4RE— B, IKRERE S8 IR S B2 — A 071
FRRR.

L ARTTAT GBI T LR U AT €916 ] R P 14 B
] B, BV RO, AR AR 00 24 0
., BT BB

2300, Fh IR /N = AR AT ATA €, &
Fliz Sl 6 R A R (AR 7 61, R RO €/ =
EABE . I LA B 405 ) -4 1 1 A o 6] BN = £ 2R
SR ELATRI T . RAREL (BRI SKE%E 5 m)a0 parmssisss
W ) 2 022 (A RBRE) HTF], B B

RELFEH2-15 SteeringForAlignment.cs

using UnityEngine;

using System.Collections;
public class SteeringForAlignment : Steering
{
void Start () {
}
public override Vector3 Force ()
{
//4RATA GRS ER TR,
Vector3 averageDirection = new Vector3 (0,0,0) ;
/1B B R
int neighborCount = 0;
/ /3 YRR A BT 4R
foreach (GameObject s in GetComponent<Radar> ( ) .neighbors)
{
[/t FsFE YMATA €,
if ( (s!=null) && (s '= this.gameObject) )
{
/ /¥ st # 6 B wFlaverageDirectionZ W
averageDirection += s.transform.forward;
/1S8R E AL,

neighborCount++;
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}

/R EHEATO;

if (neighborCount > 0)

{
/1R mRE G E m ERRUAE AN, R R EE;
averageDirection /= (float) neighborCount;
/A AR ERE YT R EE, RARENE;
averageDirection -= transform.forward;

}

return averageDirection;

7|3 5 Example9_Alignment, FFAG I JL SRS 8l ) 45 57, —BeAf a2 J5 ] ) 4%
i, ME23107R, WEERNE, HTENERE . B H OE AR A S ] ) e
A S dim, JF i TR Ak b, Rtk SR aTRE S A KEEE .

BE2.31 BABIFTATE R
BAFNAT 9%t TRBEHF AR, S HHR T HAAR A . Bl em BARRES . W
A TH B R ) AT 3 PR AU B T BRSUAT R

235 RAHEREE—E—EE

BT N A — AT R [0 288 B RO R . MR DR ARG (4
5) REH—E.

npE2.32f 78, LR RE/D =R RN YETEEAN A AT
&, K5 B PN B P94 1 8 = MR XS ATA B 4488, 5
4GB FEABA RS I /N SR X A SRR E B, B
= MAE XA/ DR E L FOR R T AL R8s

SCHLE, AU SR JESK AL AL E I ME, SR)EFH
FEEAT Y, R ASFIEENE D BARLE

E2.32 BETANZEND

]
el
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R#BFH2-16 SteeringForCohesion.cs

using UnityEngine;
using System.Collections;
public class SteeringForCohesion : Steering
{
private Vector3 desiredVelocity;
private Vehicle m vehicle;
private float maxSpeed;
void Start () {
m_vehicle = GetComponent<Vehicle> () ;
maxSpeed = m_vehicle.maxSpeed;
}
public override Vector3 Force ()
{
/I BRERE;
Vector3 steeringForce = new Vector3 (0,0,0) ;
//IBTA B WA GBS, PR,
Vector3 centerOfMass = new Vector3 (0,0,0) ;
//RIAE NS ERNEE;
int neighborCount = 0;
G VK V2B Lok 2
foreach (GameObject s in GetComponent<Radar> ( ) .neighbors)
{
[/ RsTE YRATA G
if ( (s!=null) && (s != this.gameObject) )
{
/1 RimstyfrE ;
centerOfMass += s.transform.position;
/1B EHE ML

neighborCount++;

}

/1R EHEATO;

if (neighborCount > 0)

{
/B E W R B R SSESRE, FEFHME,
centerOfMass /= (float) neighborCount;




|28 SHAAGENETBI—BRTA 49 N

/I RAEEHSEAEFHES LAREZE;

desiredVelocity = (centerOfMass - transform.position) .normalized
* maxSpeed;

/IR ERE LA EE, KHERERE;

steeringForce = desiredVelocity - m vehicle.velocity;

}

return steeringForce;

ZEAT R B Example9_Cohesion. FF4G I 7610 L REAL™ 4 — 2 HLE8 ANALF B, —
Bz g, EMRETN, mE2.330 /. X B, RENEERHE FRadar.csifiA
DetectRadiusZ R E , WRXNMEK, AT MAEHBSEEINHZNME, SREFA
O f R F— &b T AR AMERN, IRAEA A RS EHHT N E N AR, G5
REEFIZL; XMEM/DN, BRINRESBLZ,

E2.33 BETAETR

2.4 MESEHRBEREIONELS

AT MR B . BASIMIREE, MRAESCPRTE 2, AT LA i A AR A AT A AR 4G
. BUGEETFRERT . BEHLAEM . FEL SHEASE, M= BmE AR,

1. 61

ARG O EBRA E RS EIB (FARERES ) , 7ERE L BOREIT AT, BRI HAL A
(), MERX =R Rl EaRk.

op
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WA ST — AR AT R, EATRIRN (QFEE ., RERBS) |, FRE7ERE
FHEEPLAE, SRR TT A Sk MR CGRETFIERT ) o 2340, e 18 BIIRGE ST it Y b 2k
A (ke ) |, B ATMR?

AR T — A Mt T o, PTLASEIGEZ | ikt PRICERRE . RESIT N, EL
Brmi e, A TR A, EEREIRET VA SERMEM . A, Wl
AT gt 2, (R BUR, MAUM AT, SATEME, Y, BEATEZ A,
WATTEREMAINGE, XAHZEAIE?

2.RRAR

TEAIA ) VehicleZE W, 5 —steering) LB, AT DL o E Sk 3 A HF 55 80O FE M AT
Jo, MBS sSERRX TN B4, Wi IR soC AR [FAT A R [a] Wg 7 X st 2 AE
SR PR 2 R, X2 AT A A T R RS PLR SE I . N

RS mEMEE/NT60XK, AfENAMERTE0, IBABERK;

AR SETFE MR/ T 60K, Al tr /T80, HRAkkE;

w0, FeS k.

M2, WATEH & 24T W7 B B o 30 B &7 0 B = A o #4% Jy hn %) —
g, IXEER B B 2 RO TR

EVehicleWsz@Update@ﬁqi, ] LAE B R s .

foreach (Steering s in steerings)
{
if (s.enabled)
steeringForce += s.Force () *s.weight;

}

steeringForce = Vector3.ClampMagnitude ( steeringForce,maxForce) ;

X B B 2R A B 3iEfT N B 4 A B S
(a s, MU BTN, MEETAEN | : I
AL RE AR IEAEN. B2, BT
ATF AR e K% JimaxForce BRI, A t
REMRT AT AT 3 TR, XETRR L,
BEDAR RO SR X A B, SRS B E
AN Ee K BRI . SE BT AT LA AN [ <<:

//‘
\\\

SN - —

BT Hs, et B 7 AR A AR T A
ISR G 22 0 B~ 445 3 E—A
BGE, BENnfE—iE, SREiarEes

RVFHIRARERET, Wt ICB PR R

= i+/f+\\\=.//l
Fa, WE234 7

A AR, (H S A E234 wEtEZTRETANEND
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GERY, ARFERAE LR, BN, AR B IR AR, TR REAT R B, IR A
AU EEETT RESTE BB b o A AR T R A . (BRI A A A5
K, YA O EE ERRET, SOTREH BLATBRIOATON , iR R K HETE T —FF.

oAb T 7 2 A 1SS B AT Rt LRI BB Tk, A DGR T
HATEARARSCHR, X AN AR

2.5 JLFMHREETT 0 0 2 P A AT

251 BISEIT

ANTEAE Unity 3D S8 S8 CATRO B ASREE , WE2.35MT7R

E2.36 #Unity3DS il R AR T AN S BT

1. 34

Bl S i e AT, ROTABESHE L LEMAESRATEM AT -3, WAESRS T2l
FEsE2ptl, XEMAXBETHRE TERY (ME) MR, 8RS XHER
(Pl 5o

® BHLFIEHFEI—2F

® ) BEW TR F S Hh—FRF|

® GNP OISR —RE

X B AR AT A AR E A AIACR . MY BRIEF 20, R R B B
EHRRATHER . fE—23DIERR . B KR b, #E RN I L AE T Sl S
XA, ARG ERTE MR, RFILENE S ES T EEERB T
Ho Xk — R S H) AT E BAAE LM AR,
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2. F=IgE

ST, X PFEE NG AW S m AR, e Rg R, e BRI AT
. YR, SRR AR AR TS, T LR, ARG A EWRigidbodyH 4, s
kinematic, SRJG A EGIN—LEA

I ATLocomotion.cs A , 38 i & e s il MRS () iz 2 . 33X BEIAS ol — T 08 ol i 2
FE L) B 1 44

AN Radar.csBIAS , ARG SEAHERG (T 48 FE . BERR, I E4rEg. A%, RE3IFTT
A, SRS T R R R

FATReynoldsit th e £ B R ZAATH (5B, RIFRE) ehms, 1225 M,
BTG T AN TAEEZATRY, ATREAENTNBTLECHBE “BL"
W, Za, CHETRHAHAM, AT LEXAFAHLE, TkleMAE@4T
Al OAEN, XA, FTAALA G TAEFIEFH T
FMEBAIT AR, SHGAETAFTRARGHR, Hit, S(Fak LB 4AH, AE
ik B B RAGAR

HB2: QIE P Wprefab, HENIABCEH RG] L, 7ERERS AR prefab, £
FRA “seagull” , WIEI2.36. EI237F7R,

E2.36 B#inspectorfiik E2.37 SEA4 A28 Inspectorm ik
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$B,3: [ EPEN— D Wikspawner, RIFHE M _E—A4 B0 KSR 0 A

PlaceObjects.cs .

R #LiE%2-17 PlaceObjects.cs

using UnityEngine;

using System.Collections;
public class PlaceObjects : MonoBehaviour ({
public GameObject objectsToPlace;
public int count;
/ /B W RIHEL B AE — N 12 K radius B ERK R HEALA" 4
public float radius;
public bool isPlanar;
void Awake ()
{
Vector3 position = new Vector3 (0,0,0) ;
for (int i=0; i<count; i++)
{
position = transform.position + Random.insideUnitSphere * radius;
if (isPlanar)
position.y = objectsToPlace.transform.position.y;
/ /=B i B TR K

Instantiate (objectsToPlace, position , Quaternion.identity) ;

PRV AL S, BRI RS SRR ST LUBAT T . BE& W] LURE WS, WE™
H FIRECR

e : BRI TARLRAEE (splitting groups and wild behaviour ) , AL7T VA2 A 4
o, XA ARTAA Bt DR FEBAGBR, EwANFRG, FHETHESH
HRAALREFEANER, SEHTREASARANE, EARAMRL I kLR A Y
W, Plde, HEPOF-RLIBREIANATAPRLAEMIE, MABGIELILLLE
BHeMiTh, MR G TaREE; MER LG -y, EAARHKF, 5
Hb—AKFZAMBETLBER, X, EMNABLARES &, MNMoaERGKF
Fia#53h, mAMEKF LB AR B oM A A,

MEGIT AR ALY, IR H5E R AAXE, MAERGKFF P SHAKFALE
FE M H 0, BACNEFTAEAE T 6, EAT6 KR T8RP 4R 7 AT 4 8
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Bdn, —ARFEAKFFREEREZS, RECHRAD, TUIERESAFIHAR T 69474 Hh
B E ., e Rk TMARELAFEGEZET Y, BEAAIME EHIOMRITH, R0
WA T BT A

KT 6 SEFAER T AR R AR, ARFE LA, E46TIREAFPEE
BEAR, X SRR T 6938 e dT A dp AL sk R, KT AL 6 R AR A oA R R T A5 A SR eh
—HHFHGRR, T TAR, TRAZHRAEEZ SO MR EY, R IUGRIZEIEBREE
bR LU, AXAEAT, XM LR RESTMRZ A eyt BAE
1 E£-E ) Ribk a6y, HEMAEELN, ARBFLO®EAILEY, A8 LE, REE
WOUSE AR ARisE , do 2 SRR EABE P bR, P TARBROG A, RGFHAT—FHBa09A
Pathfinding Project4& 4 F #9RVOAEH | CIRIFH T I T AR BRGY B LAt AT H .

252 ZAIREBEERBE

1. B4R

HIT T A7 28 04 J2 SR ATAA (8 0 i Aol S S B, L7 BOMe A — 1> 22 A LA £ %) o 1 ok 44 1) 49
Fo TEXDHIFrh, AU OSRITRRY (BRIK) |, B IR,

2. HRERE

FBA: 5 ST AL AR RERHE AR, fEESRIB A GRER L, i
A RadarFl1SteeringForSeparation.cs . RJFHEE]—Prefab™'. Inspector[IARANEI2.38, [K]2.39fi 7.
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! Transform e
v AlLocomotion {Script) A o,
F. ¥ Character Controller LR 3
B ¥ Steering For Collision Avoida®™ ©,
Sc B SteenngForCollisin ©

© Inspector
Layer 'Defaule
37 Y 046123 Z -625

(4885

e |
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Script mG

target
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add Component

E2.38 AlfafafiInspectormii E2.39 Alfa a4 EsMInspector @ik
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$E|2: Gl 2Pik, ATERENAIAE, AENLGenerateBotsii4s .

;58218 GenerateBots.cs

using UnityEngine;

using System.Collections;
public class GenerateBots : MonoBehaviour
{
public GameObject botPrefab;
public int botCount;
public GameObject target;
[IKFE “EFT EXT ML RNATHAGEAE ;
public float minX = 75.0f;
public float maxX = 160.0f;
public float minZ = -650.0f;
public float maxZz = -600.0f;
public float Yvalue = 4.043714f;
void Start ()
{
Vector3 spawnPosition;
GameObject bot;
for (int i=0; i<botCount; i++)
{
/HEEE AN ERR, EHATER;
spawnPosition = new Vector3 (Random.Range (minX,maxX) ,
Yvalue, Random.Range (minZ,maxZ) ) ;
bot = Instantiate (botPrefab, spawnPosition,Quaternion.
identity) as GameObject;

bot .GetComponent<SteeringForArrive> ( ) .target = target;

}
void Update () {

}

AT, ME2A400R. & (40) GRERTEIEINALM EED BT, FEHTmE 6
AHERRPRYIK (B ) /BRI E R AL B2 BT A AL G BRI E o
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EH2.40 BEfTER

G PrefabH Y SteeringForCollisionAvoidance.cs A i35, B 40535 A Rk 5 1035, AR
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©® kit JwRADRMAMET ALK, ©F Bk

® HIf: B S ARMEL TIMH.

BB AMT R, BERRBIEMAOREE N . WE2.4407R, ABRREH ZS5TARE—E
FEET, R IR S T —FE, BRBES (behind ) AT AR BAR (EP4TBEN ) f580 B8 i
E, FREMRFR T SARIATHEEI .

tv = leader.velocity x (1)

tv = normalize (tv) x LEADER_BEHIND_DIST

behind = leader.position + tv

velocity

' EADER_BEHIND DIST
normalized (tv) '
tv" behind
tv tv"+LEADER_BEHIND DIST tv"+position

velocityx (-1)
FE2.44 BREEFMBAFTA D HEREZ HITE
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LEADER_BEHIND_DISTHMEGRE K, BRI SUE RS AR, i QR BRb 5 STPA AR B

BTk, HEbehindS M BHbx, MHABET R LT, &\ 85 7 tgl 2
FollowLeaderf3&% [7] 17 .

SRIG, T EERERBEE Z Al THET, FEM LSBT,
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Ja, MAREEERmE, Fik, A4 D>_ il
FEOLES, BRPEE LTS FRETT, XAEE
TEMABAT N, 245577 Vg 4
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BORRZE A, FRATR FH Al 8k S 47k vh V
ARABL AR ARSI 5k o 431 BA B 22 i E2.45 EREEIBATT A p dOkiEfT 4
A, WEEREHT—1 A (ahead ) , WIRABA A ahead 5715 ALER B 145 25/ FHAME,
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ahead 5 315 8 Sbehind 5 JLF AR ), 2 5]7F
T B o] A EUAE

tv = leader.velocity

tv = normalize (tv) x LEADER_BEHIND_DIST

BT
SN

ahead = leader.position + tv

2. £1;m

FE: AR, fE A TFARATE.

FER2 ;R shim i AT AR BY 3 B 3 erh, AR

“BotLeader” , #RJ5 AE NN I Character Controller#1 14, 5 45b

WIN=4<, 43512 AlLocomotion.cs, SteeringForWander.
cs, DrawGizmos.css HA', AlLocomotionfifi7s ] T35 & iYia
3l], SteeringForWanderfi{i 4= Ffl T 1L X M 40AFE 5t b B e AE
il (M5 AT L ERE —A> HbR, SURR R AT
1, BlUGEZESS ) , DrawGizmosfHIA<H T R R H 40 A A7 2E 5%
LRI BRI ER . AN SR ERBEE HE ARG IUER , 18R BR BEE £
1T GIBNAYBRER, 5 ZE I A BB A L kA TR
i A SBALE R . AT B Inspector B H AN F2.46 7 .

E2.46 %iBAEHInspectorfiii

RELEH2-19 DrawGizmos.cs

using UnityEngine;

using System.Collections;
public class DrawGizmos : MonoBehaviour

{

public float evadeDistance;
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/ /R B —A A
private Vector3 center;
private Vehicle vehicleScript;
private float LEADER BEHIND DIST;
void Start ()
{
vehicleScript = GetComponent<Vehicle> () ;
LEADER BEHIND DIST = 2.0f;
}
void Update () {
center = transform.position + vehicleScript.velocity.normalized *
LEADER BEHIND DIST;
}
void OnDrawGizmos ( )
{
/18 —MEFFARTH AR, WREMAGCHNIANEEN, RFERRLBITH;

Gizmos.DrawWireSphere (center, evadeDistance) ;

W3 HTR, LIRS, B4
5 “followersGenerator” , FHTFHMEANREEE, HEWHR
T AS GenerateBotsForFollowLeader.cs, W1E2.470 7 .

K1BiFE2-20 GenerateBotsForFollowLeader.cs

using UnityEngine;

using System.Collections;
public class GenerateBotsForFollowLeader
MonoBehaviour

{

public GameObject botPrefab; E2.47 ERHEEE AL MInspector EAR

public GameObject leader;

public int botCount;

I/ 7 KT “&F7 T HALA BB AT 647 45
public float minX = 88.0f;

public float max¥X = 150.0f;

public float minZ = -640.0f;

public float maxZ = -590.0f;
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public float Yvalue = 1.026003f;
void Start ()
{
Vector3 spawnPosition;
GameObject bot;
for (int i=0; i<botCount; i++)
{
/AL —ANERALE, EFTER;
spawnPosition = new Vector3 (Random.Range (minX,maxX) ,
Yvalue, Random.Range (minZ,maxz) ) ;
bot = Instantiate (botPrefab, spawnPosition,Quaternion.
identity) as GameObject;
bot .GetComponent<SteeringForLeaderFollowing> ( ) .leader = leader;
bot.GetComponent<SteeringForEvade> ( ) .target = leader;
bot .GetComponent<SteeringForEvade> ( ) .enabled = false;

bot.GetComponent<EvadeController> ( ) .leader = leader;

HR4: Al IRAEE .

H e IR A sh MR A G 5rh . AV A BN
Character ControllerZH {4, £ F3, R EUNNAILocomotion.cs, 45
T EAIZES); BINSteeringForArmive.csllAS, XAE 4R BHH LT
AR, BEAUIEHEE; FR/NSteeringForLeaderFollowing.csffi4s, Fi
FrerE BRI BAYEEFE T] ;. %5 INSteeringForSeparation.cs, {#FR
BZALTTHIET; #INRadar.cs, Bf & SteeringForSeparation.cs
{FH; #shnSteeringForEvade, 4ERBfE 4T AR FERT, T2
HEATHEEE; ASNEvadeController, FH T ¥R Ffi & & A £41F 40
BA, SP4EMBART, % SteeringForEvadeffiA<, HE47 I B A 4
i, B, FELTAEREIRE.

SIRS: QIHRMETEAR,  E e E R E LT
2805, W A—"DZE W) Prefab, F4 A “BotFollower” . fR
Fifi 4 ¥ Inspector [T B A1 2,48 715

RiG;582-21 SteeringForLeaderFollowing.cs

using UnityEngine;

using System.Collections; E2.48 [REEZEH Inspectormmik




|28 STHARENBEBI—FERTH 61 N

[RequireComponent ( typeof (SteeringForArrive) ) 1]
public class SteeringForLeaderFollowing : Steering
{

public Vector3 target;

private Vector3 desiredVelocity;

private Vehicle m vehicle;

private float maxSpeed;

private bool isPlanar;

/TN 5

public GameObject leader;

A UN: kR

private Vehicle leaderController;

private Vector3 leaderVelocity;

/ / RV 5 J5 S o BE B 5

private float LEADER BEHIND DIST = 2.0f;

private SteeringForArrive arriveScript;

private Vector3 randomOffset;

void start ()

{

m_vehicle = GetComponent<Vehicle> () ;

Il

maxSpeed = m_vehicle.maxSpeed;
isPlanar = m vehicle.isPlanar; _
leaderController = leader.GetComponent<Vehicle> () ;
[ AMEATH TR BARR
arriveScript = GetComponent<SteeringForArrive> () ;
arriveScript.target = new GameObject ("arriveTarget") ;
arriveScript.target.transform.position = leader.transform.position;
}
public override Vector3 Force ()
{
leaderVelocity = leaderController.velocity;
[/ H B AR
target = leader.transform.position + LEADER BEHIND DIST *
(-leaderVelocity) .normalized;
arriveScript.target.transform.position = target;

return new Vector3 (0,0,0) ;
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REEH2-22 EvadeController.cs

using UnityEngine;
using System.Collections;
public class EvadeController : MonoBehaviour
{
public GameObject leader;
private Vehicle leaderLocomotion;
private Vehicle m vehicle;
private bool isPlanar;
private Vector3 leaderAhead;
private float LEADER BEHIND DIST;
private Vector3 dist;
public float evadeDistance;
private float sqrEvadeDistance;
private SteeringForEvade evadeScript;
void Start ()
{
leaderLocomotion = leader.GetComponent<Vehicle> () ;
evadeScript = GetComponent<SteeringForEvade> () ;
m vehicle = GetComponent<Vehicle> () ;
isPlanar = m_vehicle.isPlanar;
LEADER BEHIND DIST = 2.0f;
sgrEvadeDistance = evadeDistance * evadeDistance;
}
void Update ()
{
/1 EFART T th— e

velocity.normalized * LEADER BEHIND DIST;
[/ EAEYAMAE MR ERWIEES, mRANTEME, 3FERH;
dist = transform.position - leaderAhead;
if (isPlanar)
dist.y = 0;
if (dist.sgrMagnitude < sqrEvadeDistance)
{
JIRANTRBEEE, W SRBAT N ;

evadeScript.enabled = true;

leaderAhead = leader.transform.position + leaderLocomotion.
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Debug.DrawLine ( transform.position, leader.transform.position) ;

}
else
{
[/ BRBAT 7 4 TR HOE R A
evadeScript.enabled = false;
}
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ctor © Inspector

Tag Unt

Transform
130.9

Cube {Mesh Filter)
I MW Cube
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3ox Collider
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E2.54 IEAEEBYIHInspector@ii E2.55 Alfft4s8#Inspectormik

5 52-23 GenerateBotsForQueue.cs

using UnityEngine;

using System.Collections;
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public class GenerateBotsForQueue : MonoBehaviour
{

public GameObject botPrefab;

public int botCount;

public GameObject target;

public float minX = 75.0f;
public float maxX = 160.0f;
public float minZ = -650.0f;

public float maxZ = -600.0f;
public float Yvalue = 4.043714f;
void Start ()
{
Vector3 spawnPosition;
GameObject bot;
/1 E—NKFTREFEXNEEN, MILERSZNMAE;

/1A E R A BT T B AR

for (int i=0; i<botCount; i++)

{
spawnPosition = new Vector3 (Random.
Range (minX,maxX) , Yvalue, Random.Range
(minZ,maxZ) ) ;
bot = Instantiate (botPrefab, spawnPosition,
Quaternion.identity) as GameObiject;
bot.GetComponent<SteeringForArrive>

() .target = target;

FWR4: BIH AL (L Prefab, ¥ 50K 3 AT A
BIEF 5, A EEMCharacter Controllerfl {4, SRIGERN
AlLocomotion.cs, SteeringForCollisionAvoidanceQueue.cs ( X
A SR ] TR 8GR Y, 5 SteeringForCollisionAvoidance.
esfI AN A AR ) | SteeringForArrive.cs. Radar.cs,
SteeringForSeparation.cs, # /5 %S flSteeringForQueue.csfii A<,
XA A T S BUHEBAAT R o BRI AF X SE A OF 15 B 4T 2
Ba, HA—1%2 W Prefab, &K “BotQueue” , T
Inspector A 4N E2.56 17

E2.56 SLIHBAITAMAISG &
#Inspector @ik
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REH2-24 SteeringForQueue.cs

using UnityEngine;
using System.Collections;
public class SteeringForQueue : Steering
{
public float MAX QUEUE_AHEAD;
public float MAX QUEUE RADIUS;
private Collider[] colliders;
public LayerMask layersChecked;
private Vehicle m vehicle;
private int layerid;
private LayerMask layerMask;
void start ()
{
m vehicle = GetComponent<Vehicle> () ;
/R B R I B B D
layerid = LayerMask.NameToLayer ("vehicles") ;
layerMask = 1 << layerid;
}
public override Vector3 Force ()
{
Vector3 velocity = m _vehicle.velocity:;
Vector3 normalizedVelocity = velocity.normalized;
[T E A BT — R
Vector3 ahead = transform.position + normalizedVelocity * MAX
QUEUE_AHEAD;
/ /4R Llahead & ¥ # 12, MAX QUEUE RADIUSHyHRIE WA H A €;
colliders = Physics.OverlapSphere (ahead, MAX QUEUE RADIUS, layerMask) ;
if (colliders.Length > 0)
{
/I TFRAMLTEANRKANEMAE, PRENWEBZLLSAMACHELTR,
/LR A EKE R, R AR
foreach (Collider ¢ in colliders)
{
if ( (c.gameObject != this.gameObject) && (c.gameObject.
GetComponent <Vehicle> () .velocity.magnitude < velocity.

magnitude) )
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m vehicle.velocity *= 0.8f;

break;

}

return new Vector3 (0,0,0) ;

REG;582-25 SteeringForCollisionAvoidanceQueue.cs

using UnityEngine;
using System.Collections;
public class SteeringForCollisionAvoidanceQueue : Steering
{
public bool isPlanar;
private Vector3 desiredVelocity;
private Vehicle m vehicle;
private float maxSpeed;
private float maxForce;
public float avoidanceForce;
public float MAX_ SEE_AHEAD;
private GameObject[] allColliders;
private int layerid;
private LayerMask layerMask;
void Start ()
{

m_vehicle = GetComponent<Vehicle> () ;

]

maxSpeed m_vehicle.maxSpeed;
maxForce = m_vehicle.maxForce;
isPlanar = m vehicle.isPlanar;
if (avoidanceForce > maxForce)
avoidanceForce = maxForce;
allColliders = GameObject.FindGameObjectsWithTag ( “obstacle” ) ;
layerid = LayerMask.NameToLayer ( “obstacle” ) ;
layerMask = 1 << layerid;
}

[T R R TR RS, XERFTHD, RERSHE M AE WA,
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public override Vector3 Force ()
{
RaycastHit hit;
Vector3 force = new Vector3 (0,0,0) ;
Vector3 velocity = m vehicle.velocity;
Vector3 normalizedVelocity = velocity.normalized;
if (Physics.Raycast (transform.position, normalizedVelocity, out
hit, MAX SEE AHEAD, layerMask) )
{
Vector3 ahead = transform.position + normalizedVelocity * MAX
SEE AHEAD;
force = ahead - hit.collider.transform.position;
force *= avoidanceForce;
if (isPlanar)
force.y = 0;
}

return force;

Y i Hierarchy AR AN 2.57 Fr 7 o
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StartNode.Parent = null; '
$startNodelm AOpenk ¥
/ /4 ¥ openk H %] i R % K
while OpenZk =
{
MOpenzk B R TR &
/I WBREANFEEERT R, WEREE
if (EYERERTA)
{




| 38 IJFHEBRREIEBFEEY

A*Si5 85 N

BITEH, ERARET RSB BT OB
return success;
}
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{
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{
continue;
}
else
{
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NewNode.TotalCost = NewNode.G + NewNode.H;
if (NewNodefiClosed%k ¥ )
{
/7B KR A B EARMME, FEEFRE;
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}
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{
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else
{
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$B2. FrE— g, Bl [ Edit] — [ Project Settings] — [Tags and Layers] , B
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355 E3-1 AstarAl.cs

using UnityEngine;

using System.Collections;
J/EE—EEmEX 1T, TNREE2RE;
using Pathfinding;
public class AstarAI : MonoBehaviour
{
/7 BAFALE
public Vector3 targetPosition;
// F ¥ —/~Seeker it &

private Seeker seeker;

&3.36 Alff & tinspectormii

private CharacterController controller;
//—PathE XK, RFBRE;
public Path path;
/ARG MER;
public float speed = 100;
/1 E%AEE AU E BN T AMER, fAEE % EEE LN T —MUR;
public float nextWaypointDistance = 3;
/7 fA & IE B EATHE B9 AT A
private int currentWaypoint = 0;
void Start ()
{
/13K % At Sseeker A H 5] A
seeker = GetComponent<Seeker> () ;

controller = GetComponent<CharacterController> () ;

//EMEE @ #, FAstar PathF T8 )5 FHZ &%,
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seeker.pathCallback += OnPathComplete;
//Vf startpathi ¥, JF4EE HizwF#;
seeker.StartPath (transform.position, targetPosition) ;
}
void FixedUpdate ( )
{
if (path == null)
return;
/IR LA ST R TRARE LB AWEAYE, WLACREARBENER,;
if (currentWaypoint >= path.vectorPath.Count )
{
Debug.Log ("End of Path Reached") ;

return;

}
[/ E W RE LR TR NATA T MR, R AEHE;
Vector3 dir = (path.vectorPath[currentWaypoint] - transform.
position) .normalized;
dir *= speed * Time.fixedDeltaTime;
controller.SimpleMove (dir) ;
// R HAR
Quaternion targetRotation = Quaternion.LookRotation (dir) ;
transform.rotation = Quaternion.Slerp (transform.rotation,
targetRotation, Time.deltaTime*turnSpeed) ;
[/ RYUTAE G YA A B NT N, TR E TN
if (Vector3.Distance ( transform.position, path.
vectorPath[currentWaypoint] ) < nextWaypointDistance)
{
currentWaypoint ++;

return;

}
/ /4T 5 A E R AN B
public void OnPathComplete (Path p)

{
Debug.Log ("Find the path "+p.error) ; )
[/ RRET —£BE, DARFE, HEEF—NEEREN YL
if (!p.error)

{
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path = p;

currentWaypoint = 0;

}
void OnDisable ( )

{
seeker.pathCallback -= OnPathComplete;

£ Inspector i i 1 A Astar A1) H #7437 & Target PositionW{EL (#1, (20, 0, 40) ) , iz
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KRA;FE3-2 MultiTargetsPath.cs

using UnityEngine;
using System.Collections;
using System.Collections.Generic;
using Pathfinding;
public class MultiTargetsPath : MonoBehaviour {
public Transform targetPoints;
private CharacterController controller;
//—/~PathE W £, ZTERE;
public Path path;
/I REEDNERL;
public float speed = 80;
public float curRotSpeed = 6.0f;
/YA MR AERNTXMER, ACETHAEREEHT—MR;
public float nextWaypointDistance = 3;
/ /e I B B AT HE M AL
private int currentWaypoint = 0;

void Start () {

Seeker seeker = GetComponent<Seeker> () ;

controller = GetComponent<CharacterController> () ;

/ /& B B 1R 5 a B8 [ 68 &

seeker.pathCallback = OnPathComplete;
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J/RET R B EHY, HtargetPointsWETH FHEMMLE ;
Vector3[] endPoints = new Vector3[targetPoints.childCount];
int ¢ = 0;
foreach (Transform child in targetPoints) {
endPoints[c] = child.position;
cH++;
}
//ETXERMNAFERAREWHERE, FUERE - NSHK K false;
seeker.StartMultiTargetPath (transform.position,endPoints,false) ;
}
void FixedUpdate ()
{
if (path == null)
return;
/R R R T ATEAR R LR ANEYR, TALEEABRHAL;
if (currentWaypoint >= path.vectorPath.Count )
{
Debug.Log ("End of Path Reached") ;
return;
}
J/IHEHEELHBANFNTET AFERE, BRHAEEH;
Vector3 dir = (path.vectorPath[currentWaypoint] - transform.
position) .normalized;
dir *= speed * Time.fixedDeltaTime;
controller.SimpleMove (dir) ;
Quaternion targetRotation = Quaternion.LookRotation (dir) ;//
destPos - transform.position) ;
transform.rotation = Quaternion.Slerp (transform.rotation,
targetRotation, Time.deltaTime*curRotSpeed) ;
[/ RBHALE G LA R B B ANT AN, T T AN
if (Vector3.Distance ( transform.position, path.
vectorPath [currentWaypoint] ) < nextWaypointDistance)
{
currentWaypoint ++;

return;

}
public void OnPathComplete (Path p)
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//Debug.Log ("Find the path "+p.error) ;
[ RRE T — &z, WLRAE, HEE-DELRE N LATHE;
if (!p.error)
{
path = p;

currentWaypoint = 0;

AT, A T AT S, o BLAO BRI RL I . AT AR, ROT AL €T
M ZA AR 3RS T RAT—A>, WME34007R,  (EIRATAE ST 7 1Rk 14 % iE
BRI, (B M TR e A, P SCPRiis e, )
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MR HEHRERR 5 23U IR B A 13 415

T N R ——



B 110 Unity3D A TS sERAZHEE |

343 BARIBE—BFNIER

E3.42rh, KRAPWRATDMENFERREE, TS RZEATAE, 4T R Lt
FORIKR, NILFIENM R TR LR WP G —— P BIE . FEg s L7 /heRftaR
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Obstacles . Ground)Z.
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Obstacles,
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X BREEFEA TR R AR I R R . MATTE UL AT LAE th, ISRk FH MRS ST
&, SR, TR MG, #MERNSES, B T BT XA WA
HATHZM (LOS) , WALl iHFEIRA, R mi &R SRS I FE, &K
KEEEFHFEMRCER, SRR R E E A,

T — P IEPERF A . R A SR SR, IBASERIRBRMZiN
B, FENATEIFRBPOEENZDIE, ST HRE—KgE. B2, X FRARFHkK
W, BT ZHER AT REIR AR, R B IE T ) — 23 e K B Z A, At
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ARFFE, Bk, SHERH TS S
=Sl | GameObject ] — [ Create Empty 1, BlE— A, B3 GEMALE., HIFE
B ZA M, FAZHFENGIE, ENTRER— TR S
Rl APk, maR A AR -DEH TR, &2 “PathPoints” . A
PathPoints il [-—“>UnityReferenceHelper ( 7E Utilities {4 ) L 500 EH i 9 AR S % & Ha 5
PathPoints'}, YERNERTYE. E3.439H/N 7 Bu R ita (GXEN TRk, RIek
SURNZE BT T REAL) o

E3.43 A*SFERREHHRIN, KATHSSME

B[ Component ] — [ Pathfinding ] —
[ Pathfinder ] , AA*H Lﬁﬂﬁéﬁf'[‘ 5‘-;}?

PointGraph, #$PathPointsii A B|Root', 7 5 F &1
J&Max DistanceZ& /s AHAR T2 22 (6] 1Y iz j(f?‘Lrﬁj . QIIEE
PR R T IXAME, IRARX s Z PR A2
AL . BiMaski¥ B MObstacles, % 'Show Graphs,
SRIG Bty Scan, AT LAFE 3 A B AT PR A A

TRE: HArshmmE AR BIE A &, &
BEIAshH A Walk, warpMode A Loop. €N
I CharacterControllerZ1 f, I H.J# % &f Center 1
B, HRMAE ESeekerslF ( [ Component ] —
[ Pathfinding ] — [ Seeker] ) ., SRJF @I A
AstarAl.es, WIE3.44577K .

WIR7: FIREARE AR 5h, AR AR
ML E, PEfETagHPlayer, AITRENFireRange.csfi
A, G345 -
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E3.45 PlayerfiInspector@ii

R#3;E83-3 FireRange.cs

using UnityEngine;
using System.Collections;
public class FireRange : MonoBehaviour
{
/IR KA G E
public float fireRange;
/1 FE K F7 % B e i T e o R
public int penalty;
/1 KA W= AR
public float fieldOfAttack = 45;
/1T BT — ek A %
void OnDrawGizmos ( )
{
Vector3 frontRayPoint = transform.position + (transform.forward *
fireRange) ;
float fieldOfAttackinRadians = fieldOfAttack*3.14f/180.0f;
for (int i = 0; i<11; i++)
{
RaycastHit hit;
float angle = -fieldOfAttackinRadians + fieldOfAttackinRadians *
0.2f * (float) i;
Vector3 rayPoint = transform.TransformPoint (new Vector3 ( fireRange
* Mathf.Sin (angle) ,0,fireRange * Mathf.Cos (angle) ) ) ;

Vector3 rayDirection = rayPoint - transform.position;
/7 4EE|EAFME, KiEKH &,
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if (Physics.Raycast (transform.position, rayDirection, out
hit, fireRange) )
{

if (hit.transform.gameCbject.layer == 9)

{
/ /X BB mivector3 (0,1,0) Z B &ATHY A A HEA B
//transform.positionB y{H F 0Tk, #Ata4& i k5 REERAER,
] b 2 2 4 7 A R BV AL R
Debug.DrawLine ( transform.position+new Vector3 (0,1,0),
hit.point, Color.red) ;

continue;

t

Debug.DrawlLine (transform.position+new Vector3 (0,1,0),

rayPoint+new Vector3 (0,1,0) , Color.red) ;

BT, ATLAE SISk, 346/,

E13.46 RK A ERATREES IR B8

SRR T T AT A A A R TR T . PR, AEI346FE R, ATAEMIR
A B Y B YRR R T 2, XORRIOAS RS, AT AR T RER B FA AR AL,
ORI 1o AR, TE LA FEEAR , LAV O TE R BT HE%
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$E8: EIUA* Pathfinding ProjectBUEB4MEACHD, SCHRA T,

AT LA T, BRI AN ER, MU BOR FIZ A2 R BB K
R G ERZ N, XK TEL, REERRNIEER . XFRARF R,
WA P S AE MR W IGEIEE Z A, XA S0 E—MRR B E, #3000, iXFE,
AV FREIR e, LSRR AN, TR L2 ERAE .

P EX R AL F IEWERES N, RWmMA—EL, Hean, R saqE
BEFEMEN . I B {ES00, BERTLAT .

SIS, EE M AstarPathfindingProject/Coref# 42 T () Path.cs 3CF, $£F|GetTraversalCost
PR, XA RBURIXFERY .

public uint GetTraversalCost (GraphNode node )

{
unchecked { return GetTagPenalty ( (int) node.Tag ) + node.Penalty; }

}

Hof | GetTagPenalty((int)node. Tag) 78 7E Editor P 5% B tag i IR 26 X 4 4 A9 15 S A (8,
fiinode.Penalty f& 8 it 455 19 sl FUAAMUHMEL. FFZEXhixX A ATk, 1hE Rt Bugd k
SN SM .

B M Path.csill F4M 8 & .

/IR R

protected GameObject player;

JIFE KA 5

protected float fireRange;
[IHEERACENFHE (A TRENHERHNGTFFIEH) ;
protected float sgrFireRange;

/] fa 1 3 B8 B AN

protected int penaltyAmount;

& Path.cs 7 () Get Traversal Cost FR &Y :

public uint GetTraversalCost (GraphNode node)
{
/1 ENERE, XRERNEEREHT;
node.Penalty = 0;
/7B AT R ELE
Vector3 nodePos = (Vector3) node.position;
Vector3 rayStart = nodePos;
rayStart.y = 1.0f;
/TR (R EFEFENAIACHRA) FEME;
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Vector3 playerPos = player.transform.position;
Vector3 distance = playerPos —‘nodePos;
distance.y = 0;
/ 1MBAR TR B 4t B BT 5 £61000, WMRITK G U AT K0 EE B 09 F AN TRXAME;
if (distance.sgrMagnitude < sgrFireRange)
{
//HAWTE 5 %W R F R HEH;
RaycastHit hit;
if (Physics.Raycast (nodePos,distance,out hit) )
{
[/ REAES, A4 F EET A EpenaltyAmount;
/)X BT E A A, B R A T BT K ) R
if (hit.collider.tag == "Player")
{
node.Penalty += (uint) penaltyAmount;
Debug.Log (node.Penalty) ;

}

unchecked { return GetTagPenalty ( (int) node.Tag ) + node.Penalty; }

$RIG, TEABPath.cs (i T Pathfinders X3¢ ) H, K| UpdateStartEnd pR% :

protected void UpdateStartEnd (Vector3 start, Vector3 end)
{
originalStartPoint = start;
originalEndPoint = end;
startPoint = start;
endPoint = end;
startIntPoint = (Int3) start;
hTarget = (Int3) end;
/17 H TR SE kB playerxt &, FF A HILE KA L EH O F 7
player = GameObject.FindGameObjectWithTag ( "Player") ;
fireRange = player.GetComponent<FireRange> ( ) .fireRange;
sgrFireRange = fireRange * fireRange;

penaltyBAmount = player.GetComponent<FireRange> ( ) .penalty;
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EE, FUGETTHE, FRENM AR I 34T P S AT . AT, R R
F ARG MR IT T BUR M BCEA ], X AR AR L 2RE T

E3.47 XAEARF BN LR

344 HEZFMEHIR—ZEERYHBHEERTHK

A, Wkt N AT EA MR IR, Flm, EZEERY, MEFE LTERE
AREREI AR, XmF, NOZWVEFEKYE? KA FEBBT, EXA0T T, KER348HTRE
Sy AT S '

E3.48 BHREE

1. SAA Pathfinding l):'njm-lfﬂiﬁ%@.- S AR 2y ] 4,
F|2: Hrd—1m5, i [ Edit] — [ Project Settings ]| — [ Tags and Layers ] , &
Ground)Z .
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H3. Gl A, B R T Enspecioridi 1, K Layeris B 4 Ground.,

H 4. BN E 3.4 R A B A1, fEInspector AR, KfLayeriZ B4
Ground.

HW5: (E TR INA TR, Bl — 2k, &0 A% o XFTIXFZE A TER
#% . A LASF i RecastGraphfE 4 LI RIS . BN SEUS . 26 Show Graphs, HiiiScan.

@3 49 A* ] Inspector I o

S EEE R B R, Walkable ClimhZ%0fIMax Edge LengthZ: KO 45 - A 52 MaAR K,

BEA A O ZIR L, KLY Recast Navmesh AN [ 2 4k

HI6: P EYER, EwL arget, ERTEEBIR. AT, FAPRE BAsRd
ik Eitarget IV H .

ST HAPLE N TargetMover.cs A4S (X ANHIASEA* Pathfinding Projectffi {82 ki) ,
{17 F Assets/AStarPathfindingProject/ExampleScenes/ExampleSeripts 1 ), 41EI3.50/7 A IR6
B i targetdli ShE| Target, 80 bR 588 EAR SO0 E .

E3.49 A*HilInspectormiii E3.50 Main Camerafilinspectorimi
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SRS B s A BT A R, 4 WEnemyAl, & BN ShH Y Walk,
warpMode } Loop, ANl | Character Controller#f {4, Ff H it Center L%, A M
| Seekerdi {4 ( [(kunpnnvnt) — [l%nhfhuﬁng] — [ Reeker ] ) , Ria, BMBotAIIA, A
351

E3.51 EnemyAl#inspectori

RAFEHE3-4 BotAl.cs

using UnityEngine;

using System.Collections;
using Pathfinding.RVO;
namespace Pathfinding {
[RequireComponent ( typeof (Seeker) ) ]
//EANKEAIPathy ik 4 %;
public class BotAI : AIPath
{
public GameObject endOfPathEffect;
public new void Start ()
{
base.Start () ;
}
/** Point for the last spawn of #endOfPathEffect */

protected Vector3 lastTarget;
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public override Vector3 GetFeetPosition ()
{
return tr.position;
}
protected new void Update ()
{
Vector3 velocity;
if (canMove)
{
/IR E;
Vector3 dir = CalculateVelocity (GetFeetPosition () ) ;
ack:kivach & &

RotateTowards (targetDirection) ;
dir.y = 0;
[/ RERE A BRA, AAFERS;
if (dir.sgrMagnitude < 0.2f)
{
dir = Vector3.zero;
}
if (controller != null)
/1 EFAEB,
controller.SimpleMove (dir) ;
else
Debug.LogWarning ("No CharacterController attached to
GameObject") ;
velocity = controller.velocity;
} else {

velocity = Vector3.zero;

BT, fEE3.52, FEBERM T &R AN, TR RESEFWEE. TUEDR, X
SR IESFi# T T RecastNavmesh 1 BT A ZiAE O 8, XRFENA*FHEE R RN T #%
2 LB A 2 . MR R ATl e, A B2 — B IE b2t ix e &2 i 1
G
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E3.62 ERFBERIHERE
a] LA [ Component 1—1( Palhﬁnding] — [ Modifiers ] , EFEA[E R IA, [5]3.53
R FRZIENEEE, TLER, SCREHFERTHITZ .

E3.53 FBEHEE

3.45 RTSHHI/INAF HE—RIEEITAHMAT BRI

TERNIF SRIEIERR (RTS) 1, iAW P& 2 B4, P17 F B SR
A WARAE . X, WP # 2H T EE H E A R AT A, B R U LR 3K
BA, e KRB BAra e, T, BalLMEHA*FIEE, f82 1 Birta,
RJA T RS, LSRR SR EA AR . & L EMER, AR?

BHRAYR, EEEOLT, DO SRR AR, AT DS 3 i,

bR AT REB F 55— D RRET, FRATHNE, A*SEEORITHRR BOR, RYETE—DiIR 58
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i, GARAR EE TR, AT RARIRZ T .

At FX g oL, —FT BRI R A R A TR S 2SR IR IT A MSS & . 1
— AT EAEREBN, HA*F IR XA Roai R AR, SR A Y Hofth 5o H R |
253 ERBE L AT R, LAKGAYES . RE . BRI LA ST LA T, B A AT L |
EEFFRERFAT A . XAE, AMERXKEEIRT SRR, JFERHAR L XEmES, hASH
B Rl '

GnSR /NN R LR, SURMIE e E 2, EIRMRIR T RA—ERRIER TAE, XHfn]
LRI S —Fpdnik, RN A 0r) ARG EAR N b —2emEe Bt iR, XTI S
fEfiE Afnn, $58)—EAEAHELRE, TEaREIRsE 7TiX M. A, HEXHE
SEI BARGREIME S, B aT LASEE AN AR BRI 7 55 |

AIIRTS/NATF B, T EMLL T 4TI T 5 B

® £#HA%: ATIAPHEATEWRASS, MMAER— XA, &3 T 0XF

® Fik: ATFRAE

® FHL5MGrFE R, . LT AIKE] B AE A ARG AR, JF BB ik P e AT 4h

® Hizk: BARMAMFELEET AL, 2L R APA G DI ETAREIAAF

BARE, EMFELMta L ZRAER, ML, FZ2HIAFPHLETERRF A
b, EHEMERAMAEgERLK,

TR T A AA* T BE A 5 RS BIRTS /A -

H 1. 5 AA Pathfinding Project Proffif4-fd, S ARRIB i f

$|2. HE— s, Bdi [Edi ] — [ijer‘l Settings ] — [Tags and Layers] , e
Obstacles, Ground)Z.

H$|3: G, EEGRST . fElnspectorfI AR, H#fLayeri & A Ground

F]A: fEG R PRI —LREERY) (k)
{EInspectorfif 1, ¥fLayeriZ & K Obstacles.

H|W5: G P RMA*FRRAM. 112
Yk, &k “A*T o KBB4 RIET R,
$£Grid Graph, JFIXELFHN I SE, RIGHEH, 87
RTRITry SFATE

FR|6: QA AR mE R, E -k,
it 24 AmyDestination, R E#WMRigidbody, &N
Destination.csfii A<, &y T/ @WEE, BN EEM T —
AT Lens Flare, 3#E., EBRERANINL .

B — 1 Prefab, ZFHN “myDestination” , ¥
M {035 B 4 1 myDestination i £ 3X 4> Prefab |-, F¥##
myDestination \ 37 5% HH B .

[€13.54 A1myDestination [ Inspector I .

&3.564 myDestination#Inspectorfiik
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&,

A et SRR/ NBA T BT A R R AR E A BEs s, IR ATRATRES KA F BT a0
R, T LUR B s by, /AP S B 5t 3R IR B b 5 B 7 BAF O 3 3%

H#R. Destination.csiA<SEH T iX N IhEE

A R TR, AR EHRET R R B SORAIR L T B B B AR R, TR

RATF AL, PRI, BAIACH S AR DG 28 B AR B X 34 -1 B AR U

R ALFHE3-5 Destination.cs

{

using UnityEngine;
using System.Collections;
using System.Collections.Generic;

public class Destination : MonoBehaviour

/I REHRTE T R E
public int coherencyWeight
/15 BRI BRE;
public int separatonWeight = 2;

/1P ERTACHT B ERATIR;

private List<Destination> destinations;

Il

1;

private float velocity;
public float Velocity({
get {return velocity;}
}
/I RERESN;
private Vector3 coherency;
/12 EREA
private Vector3 separation;
private Vector3 calculatedForce;
private Vector3 relativePos;
void Start ()
{
/] BAR R BB
destinations = DestinationManager.Instance.destinations;
}
/I RBEA, BHETR;
public void CalculateForce (Vector3 center)
{
/BT B AR R S xS B AR A Ay R
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coherency = center - transform.position;
separation = Vector3.zero;
/73T B AR T & R A B ARG

foreach (Destination d in destinations)

{
[/ RFZYUTEARE, WAKBEXNSHMERATENLE (HF) 4;
if (d!=this)
{
relativePos = transform.position - d.transform.position;
separation += relativePos/ (relativePos.sqgrMagnitude) ;
}
}
/7R AR TR, A5 E] KBRS
calculatedForce = (coherency * coherencyWeight) + (separation *

separatonWeight ) ;
calculatedForce.y = 0;
/ /%5 EAT A
transform.rigidbody.velocity = calculatedForce * 20;
velocity = transform.rigidbody.velocity.magnitude;
}
void Update ()
}

HR7: GEERUEERS. Q- WIK, BN “Manager” , HERM
Destination Manager.csHIAS, KNI A ] & f)myDestination Prefabfi 2 AH N A7 & . KI3.55K
Manager{t Inspector [T -

Manager

E3.565 Managerfiinspectormii
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{RAEiE®3-6 DestinationManager.cs

using UnityEngine;
using System.Collections;
using System.Collections.Generic;
public class DestinationManager : MonoBehaviour
{
public GameObject destinationObjectToMove;
public GameObject destinationPrefab;
/7 BARE B L,
private static DestinationManager instance;
public static DestinationManager Instance{ get{ return instance;
/ /N R B PR B AR OB B AR
public List<Destination> destinations;
private List<Boid> boids = new List<Boid> () ;
/BB RETCEL TREMNE;
private bool destinationsAreDoneMoving = false;
/) BARRE RS BEE;
private bool destinationsAreAssigned = true;
private Ray ray;
private RaycastHit hitInfo;
// EARIE 42 5
public float destCircleRadius = 1;
private bool generateDestination = true;
private Vector3([] offset;
void Awake ()
{
instance = this;
destinations = new List<Destination> () ;
FindBoids () ;

offset = new Vector3[13];

.

offset[0] = new Vector3 (0,0,0) ;
offset[1] = new Vector3 (1,0,0) ;
offset[2] = new Vector3 (0.5f,0,0.87f) ;
offset[3] = new Vector3 (-0.5f,0,0.87f) ;
offset[4] = new Vector3 (-1,0,0) ;
offset[5] = new Vector3 (-0.5£,0,-0.87f) ;
offset[6] = new Vector3 (0.5£,0,-0.87f) ;

}
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offset[7] = new Vector3 (0.87£,0,0.5£) ;
offset[8] = new Vector3 (0,0,1) ;

offset[9] = new Vector3 (-0.87f,0,0.5f) ;
offset[10] = new Vector3 (-0.87f,0,-0.5f) ;
offset[11] = new Vector3 (0,0,-1) ;
offset[12] = new Vector3 (0.87f,0,-0.5f) ;

}
/ /45 /NBA P B B B A Al AboidsF &k ¥ ;
public void FindBoids ()
{
boids.Clear () ;
Boid[] foundBoids = FindObjectsOfType (typeof (Boid) ) as Boid[];
foreach (Boid ¢ in foundBoids)
{
boids.Add (c) ;

}
/IBBENBRRA
void placeDestination (Vector3 hitPoint)
{
int index = 0;
float radius = destCircleRadius;
/13T ABRRE R 7| % F AR ;
foreach (Boid c in boids)
{
/I RBFEXRABREANF AN CERBFL;
if (generateDestination)
{
//HEAE W ALE M1 441t B AR S Prefab;
GameObject des = Instantiate (destinationPrefab, hitPoint +
radius * offset[index++],Quaternion.identity) as GameObject;
//#Destination##mABFAF| &K F;
destinations.Add (des.GetComponent<Destination> () ) ;
/1A B AR R B XA R
c.target = des;
}

else
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/B R AE E AL E AR A B AR SRR R

}
/ /B EAwake PR E T 134 M LR ¥4,
/IEMAR BT ENEHFH BERRAFSHFEANEAE L,
/7R R R B B3, B4R mEEEE,
if (index>12) ‘
{

index = 1;

radius *= 4;

}
destinationsAreAssigned = false;

destinationsAreDoneMoving = false;
generateDestination = false;
return;

}

void Update ()

{
/1R BATAERIET

if (Input.GetMouseButtonDown (0) )
{

{
if (hitInfo.collider.gameObject.layer ==

{

placeDestination (hitInfo.point) ;

}

return;

}

if (destinations.Count == 0)
return;

Vector3 center = Vector3.zero;

c.target.transform.position = hitPoint + radius * offset [index++];

YL

ray = Camera.main.ScreenPointToRay ( Input.mousePosition) ;

if (Physics.Raycast (ray.origin, ray.direction, out hitInfo) )

IEFREEQEFR, ADAT KR ERTA RS

)
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Vector3 velocity = Vector3.zero;
/ /3% W AT B AL E o4 18
foreach (Destination d in destinations)
{
center += d.transform.position;
}
Vector3 destinationCenter = center/destinations.Count;
/1R EFRAHEAERERS, ERELHRITEERE;
if (destinationsAreDoneMoving && !destinationsAreAssigned)
{
/ /WA AssignNodes ® %k, XA /NARKR ATHHEAZ;
AssignNodes () ;
A & Ri¢ 8 253 ¢ 8
destinationsAreAssigned = true;
return;
}
int destinationStopped = 0;
[/ T HARRFIRFHENERE;
foreach (Destination dests in destinations)
{
//#fiDestination.csHAF HCalculateForce ®H¥ it H# 4 ;
dests.CalculateForce (destinationCenter) ;
/ /% B 5 R 1 AT R R A
velocity += dests.rigidbody.velocity;
/7R B B AR RN T —ANBE, AR DA N BB S AL
/ /¥ B AT L B B AR R B BB A
if (dests.Velocity < 1)
destinationStopped++;
}
[/ mRFTA B AR R AT — R, S EARR BRI R ERA;
Vector3 destinationVelocity = velocity/destinations.Count;
/140 R B B AR A B L Ik 5
if (destinationStopped == destinations.Count )
{
/IRXTHABRR, MEERENO, FeFibizsh, AEAYHrLE;
foreach (Destination dst in destinations)

{
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dst.rigidbody.velocity = Vector3.zero;
}
// B R EREIRERE,

destinationsAreDoneMoving = true;

}
//WfcalculatePath® #, A/NAFHENKRITHER;
private void AssignNodes ( )
{
for (int i=0; i<boids.Count; i++)

{
boids[i] .CalculatePath () ;

H]E: Krrshmm A eEEBEAG SR, GEAN
EnemyAl, %% #iIA3)HE A Walk, warpMode }Loop,
JfaE N _E CharacterController2l 4, 3 H 84 -Center
ML E, B RAEIN ESeekerf 4 ( [ Component ] —
[ Pathfinding ] — [ Seeker] ) , #JiBoid.csffid<. KT
EigAs, WnT LI [ Component ] — [ Pathfinding ] —
[ Modifiers ] — [ SimpleSmoothModifier ] , JIA—A~F-#
fEA, AnPE3.565T 7R

WEIFAURERZA, Algsrh i/,

AT AR T A —E P, TR, L
B EZE M thREzEs), Z20FEMMITRH: RE
(ATHARRTREE—REN D) s (T4
BITZ A B ), R ENAZE TS —&,

WAh, BT E—TAREIL, NP ITTH B /N
B =FhizghkZs, BNIDLE. MOVINGFIORGANIZING.,

fEBoid.csfiA, LA T “PIEHFMEFRL" , Hi
ANBICHRAT AR TE — @ R N R A A AL T, Wik
TS Bor, T2 HPhysics.OverlapSphere bR ${
SRR JH R A . TR B R R I,
I PR R AR, AR T, YT
BEBEZH, WREARROTRE. i, FiiE
B4 A BETECE £ AR V& A A Update PR . 3% B R FH E3.56

EnemyAl#Inspectorm#g
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Coroutine LI, AR Coroutine 1L 1] 2 WLt —4 b T .
s AE A P SE L, X EARIB{E F Aron GranbergftJ A* Pathfinding Projec# 755 .
Yt EERTANREDMERN, FEEENSGSD &, HEEHT
CharacterController, 7EUpdate PREH RN X 26 77 F- A 1070 B B H o

REGEH3-7 Boid.cs

using UnityEngine;

using System.Collections;
using System.Collections.Generic;
using Pathfinding;
public enum MovementState:int
{
IDLE,
MOVING,
ORGANIZING
}
public class Boid : MonoBehaviour
{
public float movementSpeed = 1;
public GameObject target;
/S RTEFR A
private MovementState currentMovementState;
public MovementState CurrentMovementState
{
get{
return currentMovementState;
1
set

currentMovementState = value;

}

J/RTZ EE ARG WEE, XMERBE/RMAEA, LT EREEL, EXNF
/7, Ty R AR B A T A X e T F R AR B S, B X ME T LU E A0,
public float coherencyWeight = 0;

[/ BTZEE A EHERE, XM RBERMESAEA, ETZEE LSRR THE;
public float separationWeight = 1;

/1A EHR R R
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public float turnSpeed = 4.0f;

private Vector3 relativePos;

/I RET AP RENEERE;
private Vector3 coherency;
/1R BATH P RENRERE;
private Vector3 separation;
/I ERFHATHFEWEREN;
private Vector3 boidBehaviorForce;
E 3350401 EF
List<Boid> boids;
private CharacterController controller;
//E A KR 17
public float radius = 1;
/I EREDHATE I REW
public int pingsPerSecond = 10;
A £ k=EE RS
public float PingFrequency
{
get{

return (1/pingsPerSecond) ;

}

//EEAH, EWH-E

public LayerMask radarLayers;
//neighborsFILFMATEX A FFEUANET;
private List<Boid> neighbers = new List<Boid> () ;
private Collider[] detected;

WEE S 3 PRi:P:vk S

/14 B R H My Seeker £ ;

private Seeker seeker;

VA SR 2 3L 1) 2

private Path path;

/ /B T0 R M B4R BT 89 Y fTwaypoint;

private int currentWayPoint = 0;

// 4 ETE YiTwaypoint ¥ B /N FnextWayPointht, T M4KEEH T — A waypoint#3h;
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private float nextWayPoint = 1;
[/ B TR BB KB R R
private bool journeyComplete = true;
/ /3 %54 ACharacterController .Move Y A &;
private Vector3 pathDirection;
/1N BT A R OCALE M, B
private Vector3 center;
// % BBoidBehaviors# # Mg 1 ;
private Vector3 steerForce;
//FollowPath i # th R B i & ;
private Vector3 seekForce;
[/ERE| R FE ARG IR ER, KA h#E % CharacterControllerty i &;
private Vector3 driveForce = Vector3.zero;
/1
private Vector3 newForward;
//#&CharacterControllerfiSeeker, 3 H# F|3H & FfiHBoids, MAboids&H,
//HRE S BHRANIDLE; FHEAENE;
void Start ()
{
/1R A AR B A
controller = GetComponent<CharacterController> () ;
/ /% & Seeker 4 f;
seeker = GetComponent<Seeker> () ;
Boid[] foundBoids = FindObjectsOfType (typeof (Boid) ) as Boid[];
boids = new List<Boid> () ;
/13T 4% F 8 —MBoid, #HE M AboidsF| & H;
foreach (Boid b in foundBoids)
{
boids.Add (b) ;
}
/BB SMBIHRE;
CurrentMovementState = MovementState.IDLE;
StartCoroutine ("StartTick", PingFrequency) ;
}
/ /% freqth, M RadarScan () HE#, FHHEHLE;
private IEnumerator StartTick (float freq)
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yield return new WaitForSeconds (freq) ;
RadarScan ( ) ;

}
/ /3% B B ey 45
private void RadarScan ()
{
/1 EENET %
neighbors.Clear ( ) ;
/ /¥ AE¥E K radius KN A 48 &

detected = Physics.OverlapSphere (transform.position,
radius, radarlayers) ;

/ /3 F A 2] oy B A 1K 5

foreach (Collider c in detected)

{
[/ REREBoidEAF HAR YMAIAR
if (c.GetComponent<Boid> () !=null && c.gameObject != this.
gameObiject )

{
2502 F &

Boid foundBoid = c.GetComponent<Boid> () as Boid;

neighbors.Add ( foundBoid) ;

} ;
/1 RGEHREHO, H YW T AMovement ORGANIZINGHK % ;
if (neighbors.Count == 0 && currentMovementState != MovementState.
MOVING && currentMovementState == MovementState.ORGANIZING )
{
/1% SRR AR E K IDLERK A
Debug.LogWarning ( currentMovementState ) ;
CurrentMovementState = MovementState.IDLE;
}
StartCoroutine ("StartTick", PingFrequency) ;
}
/ /it HCoherencyfiSeparationty &7, H EHKEXANEHHE, fiCharacterController

//ER

public Vector3 BoidBehaviors ()
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Vector3 boidBehaviorForce;
[ITERERES,
coherency = center - transform.position;
/I E BRI
separation = Vector3.zero;
/13T 4857 & o WA Boid
foreach (Boid b in neighbors)
{
/I RFEYHAIAE;
if (bl!=this)
{
/1R HbE REHFH (28 ) 3# B,
relativePos = (transform.position - b.transform.position) ;

separation += relativePos / relativePos.sgrMagnitude;

}
/) RN EBRREN ZREN 5 2 H 7 th A e
boidBehaviorForce = (coherency * coherencyWeight) + (separation
* separationWeight) ;
boidBehaviorForce.y = 0;
return boidBehaviorForce;
}
void Update ()
{
center = Vector3.zero;
if (boids.Count > 0)
{
/13T RB P hENMKBoid
foreach (Boid b in boids)
{
//¥ALE EwE centerd;
center += b.transform.position;
}
JIRFHY, FERANMEROFOAME;

center = center/boids.Count;
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/I BEATH AN R E;
steerForce = Vector3.zero;
//seekTH =AM FHE;
seekForce = Vector3.zero;
// I REERE, RAFAL, HYMEHRASEZ “MOVING” ;
if (!journeyComplete && currentMovementState == MovementState.MOVING)
{
//AfFollowPath® ¥, FEIMMXLRENFTEN “H” ;
seekForce = FollowPath () ;
}
else
{
/RO R KA S, A 4K YRTE 3R A E HORGANIZING;
if (CurrentMovementState != MovementState.ORGANIZING &&
CurrentMovementState != MovementState.IDLE)
CurrentMovementState = MovementState.ORGANIZING;
}
/ /R Y AT E F ik A ZORGANIZING;
if (currentMovementState == MovementState.ORGANIZING )
{
//# FBoidBehaviors®# &, K H#®EH;
steerForce = BoidBehaviors () ;
}
/BB BEAREAFENG SRR “BERMA" LN HEZ;
driveForce = steerForce + seekForce;
//ERARY T,
controller.Move (driveForce) ;
[/ REAER AR B AL R, HYURE RS RMOVING;
if (!journeyComplete && currentMovementState == MovementState.MOVING)
& 3k 2 b acE
TurnToFaceMovementDirection (driveForce) ;
}
//FIfSeeker®, HHNBTH LA EZ B LENEE,;
public void CalculatePath ()
{
if (target == null)
{
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Debug.LogWarning ( "Target is null.Aborting Pathfinder...") ;

return;

}
/7B HArTFHGEK, YF TR, RELS RSP AonPathComplete i #;

seeker.StartPath (transform.position, target.transform.position,
OnPathComplete) ;
journeyComplete = false;
}
/1S RRFE RN, $TRERENEE;
public void OnPathComplete (Path p)
{
if (p.error)
{
Debug.Log ("Can't find path!"™) ;
return;
}
path = p;
currentWayPoint = 0;
/188 )6 ¥ £ 0ty 32 3 K A1) B AMOVING,
CurrentMovementState = MovementState.MOVING;

}
/I RERESERFEBE;

public Vector3 FollowPath ()

{
if (path == null || currentWayPoint >= path.vectorPath.Count ||

target == null)
return Vector3.zero;
Ak 3 Zct. 3-8
if (currentWayPoint >= path.vectorPath.Count || Vector3.Distance
(transform.position, target.transform.position) <0.2)
{
journeyComplete = true;

return Vector3.zero;

}
[/ EATET W UARHES i &

pathDirection = (path.vectorPath[currentWayPoint] - transform.

position) .normalized;

pathDirection *= movementSpeed * Time.deltaTime;
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[/ RAEEBREILYMBER, BATUR T TEERTE;
if (Vector3.Distance (transform.position, path.
vectorPath [currentWayPoint] ) <nextWayPoint )

{

currentWayPoint++;

}
return pathDirection;
}
/ /%% & #3077 1 5
private void TurnToFaceMovementDirection (Vector3 newVel )
{
[/ RS EEARTO, HFMEE T WATENRME (FL#s0)
if (movementSpeed > 0 && newVel.sgrMagnitude > 0.00005f) ;
{
float step = turnSpeed * Time.deltaTime;
Vector3 newDir = Vector3,RotateTowards (transform.forward,
newVel.normalized, step, 0.0F) ;

transform.rotation = Quaternion.LookRotation (newDir) ;

By . WA RIS R LLE RN A an Bis ST E R, BwaIERHE
bR iz sh B e s b2, ik 3.57, E3.581 N,

E3.57 NATHRD, R b R R S
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REELI1 Trig

{

using UnityEngine;
using System.Collections;

public class Trigger : MonoBehaviour

/I RAEE PSR

protected TriggerSystemManager manager;

/IR BBWPE

protected Vector3 position;

/IR BEEE;

public int radius;

/1SR MR BT TEWH R

public bool toBeRemoved;

[N EREEASROR B EE AR BARACEN (LT HABERTE
//EEHBREBSRHEE ), WRE, BLRBANEATA, BT EFEEREEPE
/713,

public virtual void Try ( Sensor s) { }
(1B REHFMRBHABRE, fln, FERRBNE AT EE;
public virtual void Updateme ( ) { }

(BT ERERpBsETEMABNEALCEN (RLTHARRZTHEERRL
/1 BsERE), WwRE, REtrue, WRFAE, KEfalse, EM¥Try () AAH; FELRK
E X P LA
protected virtual bool isTouchingTrigger (Sensor sensor)
{
return false;
}
void Awake ()
{
/1 EREE BRI
manager = FindObjectOfType<TriggerSystemManager> ( ) ;
}
protected void Start ()
{
[/ EHATERSR, BEHhfalse;

toBeRemoved = false;
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void Update ()
{
}

Sensord& 2 BT A AR HOZLSE, PUREBVHIAR AT R A AS ER R B IR A2
EXAKPEE TR KRB MR E LR, BRF TR SR,

using UnityEngine;

using System.Collections;
public class Sensor : MonoBehaviour
{
protected TriggerSystemManager manager;
public enum SensorType
{
sight,
sound,
health
}
public SensorType sensorType;
void Awake ()
{
/1 EREEBEHARE,
manager = FindObjectOfType<TriggerSystemManager> () ;
}
void Start ()
{
}
void Update ()
{
}
public virtual void Notify ( Trigger t)
{
}
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423 EHEIEE

A KA EHMA BRSSP — YR AMARSIR, S AR
Hf, EemXMEHEMSEN A S, MARXAZIRY . FOE IR IR AT Y
fi &A%, I B MRS O T ERREER, WFIRPMIBREN].

P B SEAE T — MRS IIR, BRSSP, WX E RS EN, A
PRI IR

REBi&EP4-3 TriggerSystemManager.cs

using UnityEngine;

using System.Collections;
using System.Collections.Generic;
public class TriggerSystemManager : MonoBehaviour
{
/1R SR R B P R
List<Sensor> currentSensors = new List<Sensor> () ;
/1R A L A R 2 P A
List<Trigger> currentTriggers = new List<Trigger> () ;
//RFELH R FERS RO oE, FloRpERc, FEBRRHEH;
List<Sensor> sensorsToRemove;
//RFYMHZFERBRNBLE, FlophiRe et
List<Trigger> triggersToRemove;
void Start ()
{
sensorsToRemove = new List<Sensor> ( );
triggersToRemove = new List<Trigger> () ;
}
private void UpdateTriggers ()
{
/73T LAk R AR B & R Mk R Bt
foreach (Trigger t in currentTriggers)
{
/1 REFERB R
if (t.toBeRemoved)
{
/TN FEBRNB LB LY (XRETFH#Aforeach T HEH R,
/7B 24 )
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triggersToRemove.Add (t) ;
}
else
{
/I EFMEBABER;
t.Updateme () ;

}
/IHTHREBRNBABI RTHEMA R, AIWTRAEFRTHRE,
foreach (Trigger t in triggersToRemove )
currentTriggers.Remove (t) ;
}
private void TryTriggers ()
{
/IR T LR BT KT NENEESs
foreach (Sensor s in currentSensors)
{
[/ Rs izt R R EAFAE (A ERTHHHR)
if (s.gameObject != null)
{
/IR TLHMARBIRFHE MK S
foreach (Trigger t in currentTriggers)
{
/ISR BT E A, I B AR R R
t.Try (s) ;

}
else
{
/1R BsNEFEBRNR BT R P;

sensorsToRemove.Add (s) ;

}
/I THREBROR MBI R PHENE s, NUYHRBRBEF KT HRs;
foreach (Sensor s in sensorsToRemove )

currentSensors.Remove (s) ;
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void Update () //Tick is also OK.

{
/1 EHPTA b R 3 R A
UpdateTriggers () ;
[/ ERFARpBEFRLE, HEAENNTY;
TryTriggers () ;

}

/1R R
public void RegisterTrigger (Trigger t)

{

WA= &V IFVEET b V& T3P
currentTriggers.Add (t) ;

}
/TN e 2
public void RegisterSensor (Sensor s)

{

/1S BRI B ImNB| YRR B &P

currentSensors.Add (s) ;

}

print ("registering trigger:" + t.name) ;

print ("registering sensor:" + s.name + s.sensorType) ;

BTSSR A

IR H ILHVESE, B ] LMRA 5/ ML BARR B H AR, st k& st
FH M R ERX SO, AT GEE R EmES,

FEX M E SR B R B RS, AT LUHARM
[ AU FIR B B IGE . — TR . KHEAA (R
SHERT LIS BLE HR A0, TG I 2 A 400 3 e Y
K. EAMEEERER.

MHEAR B AT 2, EEUFAIA GLEL
IREE AL, —EHEATLE AT, E4.4RR
T3[R HEE o

FE35 2 HEATHF AR (Thief) 1, X TEMMEKN
ALEAT 1], AR T 2R, SR R
REMERRIERMEIMY K. EENT 20,
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A6, BRI, X, At
PURE BT A o R ER .

BRI —A (SULAS) faE
ML RE M R KRB R E X, XS
BT LR SR AL &, SRR A ARG
BREMFER. i

E4.5 0% ( Thief) ¥ Line—of- :
Sighto Rt gy

A5 — MR EA T L R B45 Wk (Thief) i gk
Y, HEICTEIREE SRER B MR, A
fEA BRI AR (A S R PR RS ) o WERue, FUERIRT A e oL
VSR Z A RAEE), AFEHTHENR (LOS) , A fEifiE R a5,

SR W AR X B S M BORAR &, Bl — DA TR, IR A BB, SRS 3
AT, MEMEE - BEERERITE, TRAEAFLZAAEAN, XIFE % R B
ML (i, ERSEFANTFH e FREZE %, SOFREMINE) , EMEE 2
AT,

EROHiER A AR, WEIREME, AVREARES T “HERH” o MIFRRBUE ) JE kK
F, WMRERGAKNGEE HORAVAAITE, BAREMREEAFR . Fit, nlLisEhn
P&, PRE RAYMREINAAANELT, AiLASAAEBERTE.

h T ARG A FFR , EWERE (Thief) H, B RA T Level-Of-Detail (LOD ) ##, iX
FE, MAIMAAESIEBEaT, o] LI/ . Ye3E, Ko @ EmiT e g7
STl

(Thief) K THaMERPREYIREHALZH (FSM) , {HFSMEFT A AEF IR, ff
R ARSI ot . 52 E, SR 5REVE MRS .

R TSP ERA, EORBOGEREY . REYEE BAOAR LW RR X G — R ek A A, R
Bl A AR (SightTrigger ) ETriggerfIRAZE, X FAIM AREE B EMOBm R (X E 1Y
Wi o AN 4 s TF PR R 4y, RUOAAIRRE SRR R G IAEST ) BN IERXT S, #FEERmE, 6
mIexE . €Y. ATLUERMREES . YAUFOE XX 26T, safeh r = n, #lnsds
B, B, #kkE, FEIRSE. MR, WRFEADUERXTR HE RN GERRY, BlinEsmy
&, (ULTHELEFTERGEE, MATFES AU AR SR, BABAT Em A fil
Kok, THTEEET RO E N R YT LA T .

WEFENE, AAARBRMESE LRI M han “A” G641, X SightTrigger
HhE PR R R XA il A& g7 O SE L o Bl an, a0 SRAD S XA i 2 2 A e kX e RS AR
/N, B2 AR R/INAVE TG, BI/NBAR 1T A SR A A ik A AR O ek X g (il fn—
Boss ) AR, IBAEMEREEASRA, SR RKER, XB AT i, H%E
TR ERAER, SEBRA AT LR — 0 ik A A S R TR RN
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REBEH4-4  SightTrigger.cs

{

using UnityEngine;
using System.Collections;

public class SightTrigger : Trigger

public override void Try (Sensor sensor)
{
/IR BRRRB XA RRE, MorBEmB R # s, &R f A8 R a5
[/ REATH;
if (isTouchingTrigger (sensor) )
{

sensor.Notify (this) ;

}
[/HB R BERE TR DB XA B
protected override bool isTouchingTrigger (Sensor sensor)
{
GameObject g = sensor.gameObject;
[/ REANR BRI R
if (sensor.sensorType == Sensor.SensorType.sight )
{
RaycastHit hit;
Vector3 rayDirection = transform.position - g.transform.position;
rayDirection.y = 0;
[/ AR R S R ET Ml kA, REENEEEN;
if ( (vVector3.Angle (rayDirection, g.transform.forward) ) <
(sensor as SightSensor) .fieldOfView)
{
//EREEBNEEFELMERYES, wRZAEHEY, UEKEtroe;
if (Physics.Raycast (g.transform.position + new Vector3 (0,1,0),
rayDirection, out hit, (sensor as SightSensor) .viewDistance) )
{
if (hit.collider.gameObject == this.gameObject )
{

return true;
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return false;

//EFBEBHNBEE, BTHANRBRABNAIACTREZS S, AREFEE
/I BEANEEBWE
public override void Updateme ()
{
position = transform.position;
}
void Start ()
{
/PR EENStart OB H, WREBEXNMEY, WAEEHStart(O)F2WAA;
base.Start () ;
[/ EEBERIANEE, FEELECMAN YRR EF LT
manager.RegisterTrigger (this) ;
}
void Update ()
{
}

FNIATE —TREALS, SightSensordSfESensordSHIRAZS, REME BB (S B Y

AVREERTEM LB, FRBAPLIE Al & 4% il % L5 B o

REEHA-5 SightSensor.cs

using UnityEngine;

using System.Collections;

public class SightSensor : Sensor

{
/ /5 XX AAT A 6, b A3 5
public float fieldOfView = 45;
/I EXENAIAERTHEEENIER;
public float viewDistance = 100.0f;
private AIController controller;

void Start ()
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}

{
}

{

}

{

controller = GetComponent<AIController> () ;
ars -3-F-23 5k k&N
sensorType = SensorType.sight;

[/ EBRBEMENE S, FEBZLHEMASMRBET| R F;

manager.RegisterSensor (this) ;

void Update ()

public override void Notify (Trigger t)

/1SRG B R T IE R B A b R M 15 TR R, 7 AR R AT O S R R
//EBATHHMAXER, ARpERAEZEE - RotER, REAEENFENME,

print ("I see a " + t.gameObject.name + "!") ;
Debug.DrawLine ( transform.position, t.transform.position, Color.red) ;

controller.MoveToTarget (t.gameObject.transform.position) ;

void OnDrawGizmos ()

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

float fieldOfViewinRadians = fieldOfView*3.14£/180.0f;

Vector3 leftRayPoint = transform.TransformPoint (new Vector3
(viewDistance * Mathf.Sin ( fieldOfViewinRadians) ,0,viewDistance *
Mathf.Cos ( fieldOofViewinRadians) ) ) ;

Vector3 rightRayPoint = transform.TransformPoint (new Vector3
(-viewDistance * Mathf.Sin ( fieldOfViewinRadians) ,0,viewDistance *
Mathf.Cos ( fieldOfViewinRadians) ) ) ;

Debug.DrawLine (transform.position transform.position+new Vector3 (0,1,0) ,
frontRayPoint transform.position+new Vector3 (0,1,0), Color.green) ;
Debug.DrawLine ( transform.position transform.positiont+new Vector3 (0,1,0),
leftRayPoint transform.position+new Vector3 (0,1,0) , Color.green) ;
Debug.DrawLine ( transform.position transform.position+new Vector3 (0,1,0),

rightRayPoint transform.positiont+new Vector3 (0,1,0) , Color.green) ;
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425 WFsEmEn

TR SR T LA — A BRIE SR L0 . 53 — R e i 78 S i QU , v Ehn E—1v5i
BERME, BEE GBS ARG, AR, WA TAIMEWRA ACHYTIEEE, MR
FEE/NTEXAEE, AURASTARXSE, WME4.6FTR.

............................ r;ﬂ{ﬁ- 2 ’;,,'..
WE: 174 O

B 15 7
GBI 1497

B4.6 UTREEIHIFEHL
W e BRI Z AL R B SR PUE K . ENFAESTE @R, REBITHEL. B, B
MEEF TSR, STEREMBENL.
BT HEEZAN, WA HAbxTS, flhni AT fE A X R A . T RN B A
H: i JEID A fi % 2%, &R AT LA T T B9 TriggerLimited Lifetime 2 YR 4= H 3 .

R#FEH4-6 TriggerLimitedLifetime.cs

using UnityEngine;

using System.Collections;
public class TriggerLimitedLifetime : Trigger
{
A Y € 3:ksg-4. 00
protected int lifetime;
public override void Updateme ( )
{
/R B BT, mRFAFEHENTETO, AR EFEAFTELR;
if (--lifetime <= 0)
{
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toBeRemoved = true;

}

void Start ()

{

base.Start () ;

}

void Update ()

{

}

7 ik A& %8 2 TriggerLimitedLifetime IR A28, 80T DA FH SR8 J0 ATA €2 HoAth 7 xk S2 44 i 2%,
RS BRIER . PRI TRE S A R R A (e TR AR E ) S

Bilan, YRS AE, FEFFKMALE 2B — 1 SoundTrigger, B (FEFWEHE) 7T
Plig s SRS FRNSUE ., R, fE—E0ERN, ERA S SR 008 ARk
g “WrE]” XA, IR,

;5% 4-7 SoundTrigger.cs

using UnityEngine;

using System.Collections;
public class SoundTrigger : TriggerLimitedLifetime
{
/AR EAETRTEAFERABRAUNET, R, ERREE,
public override void Try (Sensor sensor)
{
if (isTouchingTrigger (sensor) )
{

sensor.Notify (this) ;

}
IR KR TR FEREBR NN EE;
protected override bool isTouchingTrigger (Sensor sensor)
{
GameObject g = sensor.gameObject;
/I RBEERBRIE

if (sensor.sensorType == Sensor.SensorType.sound)
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J/mERaRE FE A BNE RS ERABNERAEEN, KEtrue;
if ( (Vector3.Distance (transform.position, g.transform.position) )
< radius)

{

return true;

}

return false;

}

void Start ()

{
78S &y ¥ & 3k 400k
lifetime = 3;
/AR EX M start () B
base.Start () ;

V& - -V & 5PNk ¢ 3 305 ¥ & T1F 3B
manager .RegisterTrigger (this) ;

}

void Update ()

{

}

void OnDrawGizmos ( )

{
Gizmos.color = Color.blue;

Gizmos.DrawWireSphere ( transform.position, radius) ;

HEA “WrRE” WATREIN LA SRR, XA ESensorUIRAEZS, FREAI A
o fih 2 Ak A A AR L A B

REEH4-8 SoundSensor.cs

using UnityEngine;

using System.Collections;
public class SoundSensor : Sensor

{
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/7 XAtk e, X EHRAERER;
public float hearingDistance = 30.0f;
private AIController controller;
void start ()
{
controller = GetComponent<AIController> () ;
/IR ERBEBAFERBE;
sensorType = SensorType.sound;
/ / Vo) 3 25 X AN R S 5
manager.RegisterSensor (this) ;
}
void Update ()
{
}
public override void Notify ( Trigger t)
{
/1SRRI T B A B E FRBORA, MIBAARATY, XETHRER, FhEE
HFHALE;
print ("I hear some sound at" + t.gameObject.transform.position +
Time.time) ;

controller.MoveToTarget (t.gameObject.transform.position) ;

4.2.6 fih5 R

fih 5 SR AT LLAZ 45 Uniny 3D Y ) B 5 | SR b 2 Gl i o — AW 3R A i L w4k, IF
i Inspector BB isTrigger B ¥E, BUTEMETRRCH “BAR" . MASAZYMT %
fPE, 4 fih A A7 — A Collider A AR (Horb 2= A — KN T Rigidbody 244 ) |
SR MIMAEE R, 2 5EOnTriggerEnter ( flffE A Collider Atriggerfih & 25 H ) |
OnTriggerExit ( 2R A Colliderfs 1-fil A& triggerft 1 ) , OnTriggerStay ( 248 {AColliderds
filtriggerfih & Z55F . XA~ eRBCEE MBI ) o AEX 3 eRESE S AR A ARD, SRR LSS
B fih 50 SN T .

P, Unity3DE 20 il se AL T AR, IrUfESR M, AHHERE
fith B AR SC A

RN BT A 2 4, inBaRRRER . B TRFE . EaEats
iy Rarfbaadv s .
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427 icfzZRRn

A TibAEEAIICE, BT —1 SenseMemory2s, X PMHEHF —MEIZFIFE, FIFEPLR
T BB BN R TR BUAZERY | 5 fe B B2 52 i B[] LA A BB ZE IS 12 P AR BE 1Y
BffE], A — B A BAB XA ATR, XAEHEGE W T g2, BEAR X AN XT R
WAL R IER

RBER4-9 SenseMemory.cs

using UnityEngine;

using System.Collections;
using System.Collections.Generic;
public class SenseMemory : MonoBehaviour
{
/BB ERFRF?
private bool alreadyInlList = false;
/ /RN G At IR
public float memoryTime = 4.0f;
//RNLF %
public List<Memoryltem> memoryList = new List<MemoryItem> () ;
/ /¥t T BT 7 P B B B T
private List<MemoryItem> removelList = new List<MemoryItem> () ;
[IERRAZRFIRIEKE L
public bool FindInList ( )
{
foreach (MemoryItem mi in memoryList)
if (mi.g.tag == "Player")
return true;
return false;
}
// AR AT 7 o B A — N
public void AddToList (GameObject g, float type)
{
alreadyInList = false;
/IR ERELET RF, WL EFRERMEEEREL;
foreach (MemoryItem mi in memoryList)

{

if (g == mi.g)
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}

{

alreadyInList = true;
mi.lastMemoryTime = Time.time;
mi.memoryTimeLeft = memoryTime;
if (type > mi.sensorType)
mi.sensorType = type;

break:;

}
/I WBRFETIRF, FRTHFWANFIE;

if ('alreadyInList)
{

MemoryItem newltem = new MemoryItem (g, Time.time, memoryTime, type);

memoryList.Add (newItem) ;

void Update ()

removelist.Clear () ;
/IRAFRAT, REFLEERFE “SE7 B, M,
foreach (MemoryItem mi in memoryList)
{
mi.memoryTimeLeft -= Time.deltaTime;
if (mi.memoryTimeLeft < 0)
{
//memoryList.Remove (mi) ;
removeList.Add (mi) ;
}
else
{
[IXTEWM BRI, Bl —F%, RTBHRERLE;
if (mi.g != null)
Debug.DrawLine ( transform.position, mi.g.transform.position,

Color.blue) ;

}

foreach (MemoryItem m in removelist )

{




| BAE  Alf 3R R AR 159 NN

memoryList.Remove (m) ;

i
public class MemoryItem
{
/ /R Fn B By e R AT &5
public GameObject g;
/ /Ty R G B[]
public float lastMemoryTime;
/1 H AR AEIRAT B IEL
public float memoryTimelLeft;
//BIAHA T RE B TR, WRHAL, FHH0.66.
public float sensorType;
public MemoryItem ( GameObject objectToAdd, float time, float
timeLeft, float type)
{
g = objectToAdd;
lastMemoryTime = time;

timeleft;

memoryTimeLeft

sensorType = type;

428 HEXBWBAO—MmE. EWEMREBAD

XA RGA T DA AR R M Al A 5, Frbl EmERAEE R, REAE
e A AR

AR R, EH LA R, SR —EnENIEESRE, Fldn, —fh
ALl “fl” M, ninesKat. SeEHREE, SE—ENENLTIEEIPRE,
ZJa NEBAAESNN, A LAER RN

XA fik & #5#B AT LA T [ A4 TriggerRespawning 28 YR A4 Hi 3k

REHL4-10 TriggerRespawning.cs

using UnityEngine;

using System.Collections;

public class TriggerRespawning : Trigger
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/ /WK TE BR 2 18] o 18] I e ]

protected int numUpdatesBetweenRespawns;

/I EETREEARTEERFGRE;

protected int numUpdatesRemainingUntilRespawn;

/1SR RERERE;

protected bool isActive;

/ /% EisActive N iEFHRA;
protected void SetActive ()
{

isActive = true;

/% EisActive H EFHRA;
protected void SetInactive ()
{

isActive = false;

/TR BREAEFETRE
protected void Deactivate ()
{

//%EisActiveX BN EEHY;

SetInactive () ;

/ /BB 4 ud (8] A & b WK TE BR (8] o (e R e D 5

numUpdatesRemainingUntilRespawn = numUpdatesBetweenRespawns;

public override void Updateme ( )
{
//Blite, WREBERVFHRESNGELHENTET, HEMREESH

if ( (--numUpdatesRemainingUntilRespawn <= 0) && !isActive)
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/¥R B E N ERA;
SetActive () ;

protected void Start ()
{
/SR RIES
isActive = true;
/1 AR EEstart () B
base.Start () ;

void Update ()
{
}

T L FL AR 4R A8 SR TriggerRespawningZS FOURAE 2, YAEW VA B MM GG ER, BT
DA I A: e

using UnityEngine;

using System.Collections;

public class TriggerHealthGiver : TriggerRespawning
{

/ /5 B AR A ey A A fE

public int healthGiven = 10;

/IR LHMEBREERENE, FARPBRETAX MR R EREE N,
public override void Try (Sensor sensor)

{

if (isActive && isTouchingTrigger (sensor) )
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AIController controller = sensor.GetComponent<AIController> () ;

if (controller != null)
{
/ /¥ A EL
controller.health += healthGiven;
// B S £ fE
print ("now my health is :" + healthScript.health) ;
//BEH AT R,

this.renderer.material.color = Color.green;
/ /¥ coroutineFF#4it it ;
/7R R B Notify M B, DAME R Jn i AR R AT 305
StartCoroutine ( "TurnColorBack") ;
sensor.Notify (this) ;

}

else

print ("Can't get health script!") ;

/RN R BEAEFDRE;

Deactivate () ;

/3B 2)E, EEREBRARE, RTATHRHERS;
/[/EEL, SRwmEREREELARAERERS, REATERZAE, A 5FH3DE
e

IEnumerator TurnColorBack ( )

yield return new WaitForSeconds (3) ;

this.renderer.material.color = Color.black;

/IR ER R BRTEXNMABNIERAEERA;
protected override bool isTouchingTrigger (Sensor sensor)

{

GameObject g = sensor.gameObject;
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/ /o R R fn B e R K Blhealth;

if (sensor.sensorType == Sensor.SensorType.health)

{

/IR BERmBWERERNTRASNERFE

if ( (Vector3.Distance (transform.position, g.transform.position) )

< radius)

{

return true;

return false;

void Start ()
{
/ /B R E B A 2 8] By 8 % B

numUpdatesBetweenRespawns = 6000;

//EAEENstart () #BEK;

base.Start () ;

/1B AR B

manager.RegisterTrigger (this) ;

void Update ()
{
}

void OnDrawGizmos ( )

{

Gizmos.color = Color.yellow;

Gizmos.DrawWireSphere ( transform.position,radius) ;
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T i Y HealthSensor2s f&Sensor (UIR A2, BRI T B MALA BIESE T A Al & 2% ( 4nif
fi1) i, AEREESIN A B e

K EL;FEH4-12 HealthSensor.cs

using UnityEngine;

using System.Collections;

public class HealthSensor : Sensor

{
void Start ()

{

//RERBBXA,
sensorType = SensorType.health;

/7 E TR E AN A3

manager .RegisterSensor (this) ;

public override void Notify (Trigger t)
{
/) LA — R AT, BRI, AR ARG

4.3 AIrLIHZA ARG

AR LN RGBT . XBEA K, ITEAWERMYT AT,
YHEANATLEFR|BEE . WRIBE MR, s BB 5 A/ O R A S &,
SUARER S FGE RPN AL, TR EERBMSIFMEZRE K, HAILRSHE/NTH
ANBEES, JFHRERBIAN, A ILBEIFI RS .

AL G B CRIEtZ, St ol — B [ ERMB e s s 8, IR
PR BEFAT . B, BMEENEAR K, RELRICERRER RO E, e
[AVABIERY N

AT B i f, M5 mant, AaEs ashigin, tofE—BenfEpy, i
AL TR IRES, 2 R R -
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4.3.1 FEXIFARIZE

HB,1: HE— e, Bin— e ER . REAEVLACE , kTG,
Bhn—SeEERgdy, HIankEiR, 405 E e i RS i Layer/Z A Ground fllObstacles . S AA*
Pathfinding Projectffif?, WSIMA*FEEXT S, #8155 T FERIFE .

HB2: R A A LS. E - EWI, BB NSensoryManager, s/l
TriggerSystemManager.csfil A<,

$B3. winimts, i [ GameObject ] — [ Create Other ] — [ Cube ] , 88—~/ 1)y
A, FEE e R/, EEGERWRIW, A EHMNTriggerHealthGiver.csfiI A<

HB4: BIN—HF ., HEI ERigidbodyZH 4 FiBottle.cs A . SR 5 B2 — AN F Bl e
FE T EA, EA CollisionSound.csfIA fSoundTrigger.csii A<, ¥8A Audio SourceZ11F, I
4.7, E4.8F.

MK GIFREER, 2 A OnTriggerEntereR80, SCEICIRFFTHEAS & BOTUE IR, filk

e
PHo

E4.7 CollisionSoundfi & A& Inspector @i E4.8 BottlefInspectormmiik

REH4-13 CollisionSound.cs

using UnityEngine;

using System.Collections;

public class CollisionSound : MonoBehaviour

{

public AudioClip collisionSound;
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void Start ()

{
audio.PlayOneShot (collisionSound) ;

RFDiE®4-14 Bottle.cs

using UnityEngine;

using System.Collections;

public class Bottle : MonoBehaviour

{

public GameObject collisionPrefab;

void OnTriggerEnter (Collider other)
{

if (other.tag != “Ground” )

{

Instantiate (collisionPrefab, transform.position, Quaternion.

identity) ;

Destroy (this) ;

432 fIBAITERE

TR KA SE N L EERE AR b, BB Character Controller, ¥Rl
SightSensor.cs . SoundSensor.csfllHealthSensor.csfiI4<, 435 F TR HE . Wr5E45 8 AR 1L
fil; WJMSenseMemory.csfiA, FFic4Z; @iNSeekerAff, MATF-H; BRIMAIControllerl.csi
A, AFHEHEESTR; A TiEEAMAIE EWEEERIE, BERMSightTrigger.cs,

ALERAEEKEZS, XEREEBNLEFINKZE, ENBE-AEYWK
Enemy1PatrolPoints i) FH1{& . X5, ¥ Enemy1PatrolPoints#izh %]+ Inspector @Ak 1
AlController1 f¥JPatrol Way Pointsib, NEI4.97 7R,

X Hh T EEBE R E SR AT R, T BRI A SightSensor.cs FSoundSensor.csfifl— o i
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RFiEH4-15 SightSensor.cs

Al 8 Tk tH 57 A R0 167

using UnityEngine;

using System.Collections;

public class SightSensor : Sensor

{

public float fieldOfView = 45;

public float viewDistance = 100.0f;

private AIControllerl controller;

VE=2 S F &
private Blackboard bb;

/ /RNt &

private SenseMemory memoryScript;

void Start ()
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controller = GetComponent<AIControllerl> () ;

sensorType = SensorType.sight;

manager.RegisterSensor (this) ;

bb = GameObject.FindGameObjectWithTag ("Blackboard") .
GetComponent<Blackboard> ( ) ;

memoryScript = GetComponent<SenseMemory> ( ) ;

void Update ()
{
}

public override void Notify (Trigger t)
{

print ("I see a " + t.gameObject.name + "!") ;

Debug.DrawlLine ( transform.position, t.transform.position, Color.red) ;

/1w REE N RILE;
if (t.tag == "Playerﬁ)
{
/ /7 B AR IR AL E A A
bb.playerLastPosition = t.gameObject.transform.position;

bb.lastSensedTime = Time.time;

if (memoryScript != null)

/1 mE R AT &
memoryScript.AddToList (t.gameObject, 1.0f) ;

/*

void OnDrawGizmos ()
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Vector3 frontRayPoint = transform.position + (transform.forward *
viewDistance) ;
float fieldOfViewinRadians = fieldOfView*3.14f/180.0f;
Vector3 leftRayPoint = transform.TransformPoint (new Vector3
(viewDistance * Mathf.Sin ( fieldOfViewinRadians) ,0,viewDistance *
Mathf.Cos ( fieldOfViewinRadians) ) ) ;
Vector3 rightRayPoint = transform.TransformPoint (new Vector3
(-viewDistance * Mathf.Sin (fieldOfViewinRadians) ,0,viewDistance *
Mathf.Cos ( fieldOfViewinRadians) ) ) ;
Debug.DrawLine (transform.position+new Vector3 (0,1,0),
frontRayPoint+new Vector3 (0,1,0) , Color.green) ;
Debug.DrawlLine (transform.position+new Vector3 (0,1,0),
leftRayPoint+new Vector3 (0,1,0) , Color.green) ;
Debug.DrawLine (transform.position+new Vector3 (0,1,0),
rightRayPoint+new Vector3 (0,1,0), Color.green) ;

}x/

HRAi#H4-16 SoundSensor.cs

using UnityEngine;

using System.Collections;

public class SoundSensor : Sensor

{
public float hearingDistance = 30.0f;
//private AIControllerl controller;
private Blackboard bb;

private SenseMemory memoryScript;

void Start ()
{
sensorType = SensorType.sound;

manager.RegisterSensor (this) ;

bb = GameObject.FindGameObjectWithTag ("Blackboard") .
GetComponent<Blackboard> ( ) ;
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memoryScript = GetComponent<SenseMemory> () ;

void Update ()
{

public override void Notify (Trigger t)
{
print ("I hear some sound at" + t.gameObject.transform.position +

Time.time) ;

if (memoryScript != null)
{
/) F B LR
memoryScript.AddToList (t.gameObject, 0.66f) ;

/1 mE) B
bb.playerLastPosition = t.gameObject.transform.position;

bb.lastSensedTime = Time.time;

REBEHEA-17 AlController!.cs

using UnityEngine;
using System.Collections;

using Pathfinding;

/AR ATPath iy ik 4 %
public class AIControllerl : AIPath
{

public int health;

public float arriveDistance = 1.0f;

VRS A0k
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public Transform patrolWayPoints;
//BiFATER

public GameObject targetPrefab;

//FT LR E, TGt H N EE R,

public float shootingDistance = 7.0f;
/I RHERSEF KB I B BRSNS,

public float chasingDistance = 8.0f;

private Animation anim;
/! BRI R
private Blackboard bb;

ES § I8 %P
private int wayPointIndex = 0;
/IR ETLRAALE ;

private Vector3 personallastSighting;

/! ERNTTHE ;

private Vector3 previousSighting;
/ /B R

private Vector3[] wayPoints;

/ /RN &

private SenseMemory memory;

public enum FSMState

{
Patrolling = 0, //XFIRKE;
Chasing, VUL -E:2) & T
Shooting, /18 ERAE;

private FSMState state;

void Start ()

{
health = 30;

anim = GetComponent<Animation> () ;
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/1A B R

bb = GameObject.FindGameObjectWithTag ("Blackboard") .
GetComponent<Blackboard> () ;

personallastSighting = bb.resetPosition;

previousSighting = bb.resetPosition;

//RAFRI A&

memory = GetComponent<SenseMemory> ( ) ;

GameObject newTarget = Instantiate (targetPrefab, transform.
position, transform.rotation) as GameObject:

target = newTarget.transform;

state = FSMState.Patrolling;

/I RGBT A BB — N R T
wayPoints = new Vector3[patrolWayPoints.childCount];
int ¢ = 0;
foreach (Transform child in patrolWayPoints)
{
wayPoints[c] = child.position;

ct+;

target.position = wayPoints[0];

base.Start () ;

public override void Update ()
{
/IR ER &, EH;
if (bb.playerLastPosition != previousSighting)
personallastSighting = bb.playerLastPosition;
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switch (state)

{

case FSMState.Patrolling:
Patrolling () ;
break;

case FSMState.Chasing:
Chasing () ;
break;

case FSMState.Shooting:
Shooting () ;

break;

previousSighting = bb.playerLastPosition;

Debug.Log ( state) ;

bool CanSeePlayer ( )
{
[/ RIRAERLE, BLihbE “FE TEK;
if (memory !'= null)
return memory.FindInList () ;
else

return false;

void Shooting ()

{
state = FSMState.Shooting;

anim.Play ( "StandingFire" ) ;

/IR FMEREER, FEMITEHERETEK, PaEHFHEAKERE;
if (personallastSighting == bb.resetPosition)

state = FSMState.Patrolling;
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/I RTFALE E T, TUERTHEE;
if ( (personallastSighting != previousSighting) && Vector3.Distance
(transform.position, personalLastSighting) > chasingDistance)
{
Debug.Log ( "change to chasing again.........cceeuinenencannns ") ;
state = FSMState.Chasing;

void Chasing ()
{
state = FSMState.Chasing;

target.position = personallastSighting;

/I REBTRME, FHEEITK, NEBRIHERS; NS EEE;
if ( (Vector3.Distance (transform.position, target.position) <
shootingDistance) && CanSeePlayer () )
state = FSMState.Shooting;
else

base.Update () ;

anim.CrossFade ( "Run") ;

void Patrolling ()

{
state = FSMState.Patrolling;

/I WREER G —AKR, EFAR AR AT T, BEFRENT-NEA;
if (Vector3.Distance (transform.position, target.position) < 3)
{
if (wayPointIndex == wayPoints.Length - 1)
{
wayPointIndex = 0;

target.position = wayPoints[wayPointIndex];
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else

{
wayPointIndex++;

target.position = wayPoints[wayPointIndex];

base.Update ( ) ;
anim.Play ("Walk") ;
[/ mBEAATI L EFR K, #NEEBRE;

if (personallastSighting != bb.resetPosition)
state = FSMState.Chasing;

FIRAREEN T EFRNFENAILE, ATHEEREHRERANBENERE, AFE—
“BiR” , HTFeNZE#EE.
B2 BNy, ﬁﬁfgjbsr.aringmackboard, SRIE R B U Blackboard. csiiAs .

7% 54-18 Blackboard.cs

using UnityEngine;

using System.Collections;

public class Blackboard : MonoBehaviour
{
/BRI —KRBEEE TR, MENMLE;
public Vector3 playerLastPosition;
/LB RMEITTE R, EHLE;
public Vector3 resetPosition;
/! EREFIESE B EE;
public float lastSensedTime = 0;

/1 EEIRALE A % fr ey vt 6] 5
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public float resetTime = 1.0f;

void Start ()
{
playerLastPosition = new Vector3 {100,100,100) ;

resetPosition = new Vector3 (100,100,100) ;

void Update ()

{
[/ REE FAEFIKE A E BT resetTime, MLAEETKME;
if (Time.time - lastSensedTime > resetTime)

{

playerLastPosition = resetPosition;

433 fIZmMRAE

Bl A shim B AR A B 5, A E# N Character Controller, ¥ 1I1SightTrigger.cs
JIA, %5 nPlayerController.cs I A< % il & )iz 3 .
BLZ W) Inspector A 1 4. 107 75

E4.10 IR Inspectormii
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REBiEH4-19  PlayerController.cs

using UnityEngine;

using System.Collections;

public class PlayerController : MonoBehaviour {

private Animation anim;
private CharacterController controller;

private Transform t;

private float input_x;

private float input y:

public float antiBunny = 0.75f;

private Vector3 velocity = Vector3.zero;
public float speed = 1;

public float gravity = 20;

private float rotateAngle;
private float targetAngle = 0;
private float currentAngle;

private float yVelocity = 0.0F;

private int health;
public Texture2D redblood;
public Texture2D blackblood;

void Start ()

{
health = 100;
controller = GetComponent<CharacterController> () ;
anim = GetComponent<Animation> ( ) ;

_t = transform;

currentAngle = targetAngle = HorizontalAngle (transform.forward) ;
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void Update ()

{
rotateAngle = Input.GetAxis ( “Rotate” ) * Time.deltaTime * 50;
targetAngle += rotateAngle;

currentAngle = Mathf.SmoothDampAngle (currentAngle, targetAngle,
ref yVelocity, 0.3f);

transform.rotation = Quaternion.Euler (0,currentAngle,0) ;

float input modifier = (input x != 0.0f && input y != 0.0f) 2
0.7071f : 1.0f;

input_x = Input.GetAxis ( “Horizontal” ) ;

input_y = Input.GetAxis ( “Vertical” ) ;
_velocity = new Vector3 (input _x * input modifier, -antiBunny,
input_y * input modifier) ;

_velocity = _t.TransformDirection ( velocity) * _speed;

_velocity.y -= gravity * Time.deltaTime;

controller.Move (_velocity * Time.deltaTime) ;

if ( (input y > 0.01f) || (rotateAngle > 0.01f) || (rotateAngle
< -0.01f) )

anim.CrossFade ( “Walk” ) ;

if (input y < -0.01f)

anim.CrossFade ( “WalkBackwards” ) ;

if (input x > 0.01f)
anim.CrossFade ( “StrafeWalkRight” ) ;

if (input x < -0.01f)
anim.CrossFade ( “StrafeWalkLeft” ) ;

if (Input.GetButton ( “Firel” ) )
{
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anim.Play ( “StandingFire” ) ;

}
private float HorizontalAngle (Vector3 direction)
{
float num = Mathf.Atan2 (direction.x, direction.z) * 57.29578f;
if (num < 0f)
{
num += 360f;
}

return num;

E4.11 281 5 Y Hierarchy IR .

43.4 RERAREE. WEBEMIZIZER

7 O AR L, AT DO A L . T R R A
25 BEh Bonfe SR b, X 0T LU A Unity #2449 Handles 28
FeSEE

RAEEFEH4-20 DrawViewCone.cs E4.11 B2 HHierarchy EiR

using UnityEngine;

using UnityEditor;

[CustomEditor (typeof (SightSensor) ) ]
public class DrawViewCone : Editor
{

private float viewDistance;

private float fieldOfView;

void OnSceneGUI ( )
{

SightSensor myTarget = (SightSensor) target;
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viewDistance = myTarget.viewDistance;

fieldOfView = myTarget.fieldOfView;

float fieldOfViewinRadians = fieldOfView*3.14f/180.0f;

Vector3 leftRayPoint = myTarget.transform.TransformPoint (new
Vector3 (-viewDistance * Mathf.Sin ( fieldOfViewinRadians) ,0,viewD
istance * Mathf.Cos ( fieldOfViewinRadians) ) ) ;

Vector3 from = leftRayPoint - myTarget.transform.position;
Handles.color = new Color (0f, 1f, 1f, 0.2f) ;

/78RR R K
Handles.DrawSolidArc (myTarget.transform.position,myTarget.

transform.up, from, fieldOfView*2,viewDistance) ;

Handles.color = new Color (0f,1f,1f,0.1f) ;

using UnityEngine;

using UnityEditor;

[CustomEditor (typeof (SoundSensor) ) ]
public class DrawHearRegion : Editor
{

private float radius;

void OnSceneGUI ( )
{
SoundSensor myTarget = (SoundSensor) target;

radius = myTarget.hearingDistance;

Handles.color = new Color (0f, 0.8f, 0.4f, 0.2f) ;

/7B ER R &R K
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Handles.DrawSolidDisc (myTarget.transform.position,myTarget.

transform.up, radius) ;

Handles.color = new Color (0f,1f,1f,0.1f) ;

using UnityEngine;

using UnityEditor;

[CustomEditor ( typeof ( SenseMemory) ) |
pﬁblic class DrawMemory : Editor
{

private Vector3 knowPos;

private float timeStamp;

private float timeLeft;

private float knowType;

void OnSceneGUI ()
{
GUIStyle style = new GUIStyle () ;

style.normal.textColor = Color.blue;
SenseMemory myTarget = (SenseMemory) target;

foreach (MemoryItem mi in myTarget.memoryList)

{
/1 BRXAME; RFRILFHEE;

Handles.Label (mi.g.transform.position + Vector3.up,

"Position:"
+ mi.g.transform.position.ToString ()
+ “\nSensor Type:” + mi.sensorType.ToString ()
+ ” \nSense Time Stamp:” + mi.lastMemoryTime.ToString ()

+ 7 \nMemory Time Left:” + mi.memoryTimeLeft.ToString () ,style) ;

//Handles.BeginGUI (new Rect (Screen.width - 100, Screen.height
- 80, 90, 50) ) ;
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Handles.BeginGUI (new Rect (Screen.width - 100, Screen.height -
80, 90, 50) ) ;
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5.1 AALREPLKIFSME

A FRAREHL (Finite State Machine: FSM) H—4LRE (HIE—-THHERE ) | AR
P A B AT RS e R T — AR e 45 R B A

A BRARSHLEA M BS54, 8 i R A BRURZSIL, w7 LUK ATA a9 17 il — 2k
AR AR A Z ] R R

M2, 2 RRER? W, 17E ., HXEshiafl2Res, BT . @, AP E
FRRE, BEE AT URARE, ENERRARR AT R0 XarfE =L, T
WEARADEE, RSO SO . AFFRREX A RATH

RSB UERBTE FRRER . 22006, M TF—1THEABAENAMAEG, TURTE4
A "%, AR, FREEG, EIPRP AUt —atZ], B TR4FIREZ —. B
SEBAXTRIRAT A FIEE, Bilin, SMEtEa%, e,

XHFUWERR A — R, WATLIE CoRRAS, ArilE: M. 178, . #E. Hbt
FFET:. MPRPLFATERER, AR EHATESE, 0 e T MRS, PE PR
FrHiBhm S, BRARISN R B AT L h ek A E LAY

KTHRREIL (FSM) , FETHLIFILA,

(1) HRURSHURATR G PR m, RN S A8 8. X Tkt
%ﬁAﬂ% #RAT AZE AR A DX ot — 2R3 B, A EATREEAREAC . K

. WhsfERE, —MREWEEBEEAM . @imRE, SEsGhE TRIFTEC.

(2) YRR AR, REVMGAPRAEFH BN HAMRE . EARRMRET, ekt
G AN g AN [ ) B BB T AR R 9 B . A BRARZS LT iR LEFRATTRT AR 25 5 s 4t
TERXTZ AT AR 3 R/, X PR A 5 A g

(3) APHEWENEFEZREIL. 845 T MR pgnHe, selEd r—BE
PHAPASREMRBE—S L, BFRaGREARZAIRE, Switchflifif )5
BB ESIEFERIE LR, BFSHRTFENbug, JLFATTBERAR i HLX hugh 5
B, BEERATHARNGR . XA, %0 EH SRR R,

(4) ARREVRAITRAEZ WY, (HREORES . TERITARRRESILA BB,
— B SO B TR B H P i A RS R

— A RSB E R —DUIIRIRE, BB SHDIRES, 55 5MEA — S A fi
BRSO i A Ay, XEEHAATRER AR . SRR RO A 5, TH S SRS R A 6 5%
. AR BRAREVLA IR E LR 75 R FSME

5.1.1 {Pac-Man (RzE A ) ) XTI ReIFSME

BRSO DI E 258 EREA T, (Pac—Man ) ek 1458 9 a2 i A7 FRARZSHL
SCELA, IXSURE R AT LIPUALIEE | BEDIR . SREEHIR . FEAFMRET, e b A B

=
._-,.m
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A, TR 2 18] i e 02 th BE A AT Bh @ 19 . Bldn, WERBCHKIZT THERER, I ABER
PR IES MBI g kikE, WL R.
#5202 (Pac—Man) H#xH—"Red Ghost Blinky ( ZLH4R ) AIFSMAERE], XE—Hi%
IBZEIUAE ARG ERAT E LR -

(1) Red Ghost Blinky \FHi2 ( Rise ) IRAEF Iy, HEFEA TRE R, 7EXRE
T, BR (Ghost) 255 — Bk (MR EEREA FEMTE) , RERUPRETF, XH
2xfi A A BRI 3) B 1 FRE——BZ I ( Chase Player )

(2) Red Ghost Blinky#{#FF1E1HZE ( Chase Player ) ARZ, FRAEMFEILT-M I K Iz
T—EEEBK., WREIT:, Red Ghost Blinky ¥ ¥ B BEHLFE 51 ( Move Randomly )
WA, MRBEZ T—Afe ek, M E Run From Playertk7S, X FE Red Ghost
Blinky ¥ %6 B .

(3) *iRed Ghost BlinkyAbF#bBRASHT, WIRBIRWRERRARL, Bk dksiE &It
K WRPIRIZEE, BEFEHRIIET (Die) fUL._m

(4) fEHHLBESPIRE T, IREEN, EaEHHEAREZERTRE.

(5) fESET-RE T, EEZLN— fpmﬁEﬁk% R E R, —HIEAR, B R
FFHRRE, Jﬁ)]i?}ﬁﬂ:ilno

HRL I 13
R & F ‘
5.2 {Pac—Man} 9 Red Ghost BlinkyfJFSME

51.2 (Quakell ( E#2) ) AMonsterEZ2HHRKASIN

El5.3/& (Quake Il ) [HEXEALE .,
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E5.3 (Quake Il) HREE

P5.452 (Quake Il ) HiMonsterPt 81— MIFSMAERE, B3R T U1 F M47 HEH

(1) FFERAORTE, Monsterkb T2 18 (Idle) RZS, B HREEMITES ., B, i<
KA TG B N B AEERLA , WARA, Fm3UGE (Anack ) RZE; WiiRgdd, #6535
TRES

(2) HMonsterft THAARER, EBZERA, REATF K, wRgdd, it
TORE; MEKRMALHR, HHHFR (Search) RE; WRBWEREMIE, HFARK}
( Melee ) RZ; WEREATF A, HEAPE (Dodge ) R

(3) HMonstersh TFHARZERS, WIRFRFCN, WA AR, R T —xEnfa
A RBIEN, FREEA L RS .

(4) *4Monsterfb THelER AN, GRS, WBEAM R,

(5) TERGSIRAT, Wiieth, TR,

R

K& HAx

Sk
; Search

E5.4 (Quakell ) PMonstertIFSME



BT AT AR H, A BRRESIUR DA EA R BRSPS, R e —RE
JEMARRE . ARCREVIATAESZRMA, 2PN TREREHEB R . SRR
2 204 RS RS, RS RS T SRPRES . Bk, aTRARIEFSME,

B 188 Unity3BD A T sE itk |

A — RSB, RS AFTR.

5.1 EENRSEBER
LHEPRE LN HHRE
75 [HlIdle BIIK it Attack
%5 [Hldle G PET-Die
it Attack Bty SET-Die
it Attack %% BR F4kSearch
T it Attack BATFF K PiEDodge
it Attack IR 3} Melee
F4kSearch FRFAN Mt Attack
F4kSearch Fating zs [ Idle
Pt Dodge RS ¥4 3-Melee
% 2+ Melee witih FET-Die

W TR S APREA FRARSILRA,, B3RS, ITETEYIREK

xR AHS, Ko EEYRARTT N

AR, ATLIGIAEZAREREA , IEZ RSB, XA A RSV

A AT R 77

— el Ay ] BB S B DA AU AT LU SRR «

using UnityEngine;

{
public enum State
{
Idle,
Attack,
Melee,
Dodge,
Search,
Die,

}

public class Monster :

using System.Collections;

MonoBehaviour

private State currentState;
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void Start ()

{

currentState = State.Idle;

void Update ()

{

if (currentState == State.Idle)

{
MoveRandom ( ) ;

}

else if (currentState

{
Chase ()
Shoot ()

~

-

}
else if (currentState
{
Melee () ;
}

else if (currentState
{
Dodge () ;
}
else if (currentState
{
FindEnemy () ;
}
else if (currentState

{
pie () ;

void TriggerHandler ()

{

== State.Attack)

State.Melee)

== State.Dodge )

== State.Search)

== State.Die)
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if (shot)
currentState = State.Die;
else if (seeEnemy)

{

if ( (currentState == State.Idle) ||

currentState == State.Attack;

(currentState == State.Search) )

tun] AR A — TP AR A 5 B B S B 5,

FIH T K I switch---case«

switch (currentState)
{
case State.Idle:
if (shot)
currentState = State.Die;

else if (seeEnemy)

else

Idle () ;

case State.Attack:
if (near)
currentState = State.Melee;
else if (enemyFire)
currentState = State.Dodge;
else if (lostSightofEnemy)

else if (shot)
currentState = State.Die;
else

Attack () ;

currentState = State.Search;

currentState == State.Attack;
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5.2 Jiik1: HSwitchiB ) SEB AT BUR & PL

BEFRMMTT, DB, ARAEUnity3D A BRSO PRI SE B ik, — Rl
HLEISwitch---case--- ST 5, %~$¢E%IJFH1§FHB"J$E§E5{E%W§ ARSI

FEUnity3DH, UTEREARSHLVE? FokE—H1F, XAMFrh, A—1TAfif, B
AT HEZEWNT

(1) FRRERKZRE (Patol ) , MEHT, ESEEF S ENH ST, nf
KIMIE, Bt AiEAIEZ ( Chase ) 'Hi,uo

(2) FEBEZBRET, AlAARHEEGLA T RBEN, NREE, #A#ICRE
(Attack ) , ZHFF3; WURITFRELE, HEHBBEIIRK .

(3) FEHBCRET, WRIMEEIFBATERE, FUGEZE; WRIFEMRE, FTHR K2

(4) Lk Fr3FRE P —, REAGER R0, IRAHEASET: (Dead)

?FEEJXAAI%@, ﬁ&ﬁ@ﬂjﬁ%sw&ﬁu@s SHT7N o

BHR BT ey
2 s i A
Lost Player KRBT Reach Player

Saw Player

RIMTLHK
Saw Player

LA BT
Lost Player

A R0
No Health

e ko
No Health

@55F%mﬁ¢¥+%$m&§m
BEA A LIRS 2651305 65 200 RS R 46 1
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RENERE |

F®5.2 Al BRI HRIER

AP

BN

ek 87

HEIK Attack

BuZ B H Lost Player

%% Patrol

PEI Attack

FET-Dead

BEI Attack

iE % Chase

1% Patrol

1% Patrol

iB % Chase

JB 1% Chase

1B % Chase

5.2.1

T -1,

[Edit] — [ Project Settings ] — [ Tags and Layers 1,

Enemy AIFRZ: .

SR2: QIR R s E et d#—
oA X /N E K Box Collider,

&, fEEmFoHEk.

S EANTIN AR Patrol

brss.
ATLE I,

H A3 5 o2 4 /s
Renderer. X H &b T #4700 5% j:

Df‘ﬁiﬁmlﬁg

kT, AilE—

Points, HNES5.6F

T ARYE A it A5
P fili FH IS,

P PatrolPoints, 9%

ASEEE A, fEArfa i EiTE, Bl

IS IBT  Player . PatrolPoints .

B E T Cube ( Mesh Filter ) %ﬂM@qh
WG SN IZE A ] UL

JE B4 NS T
FENHEE g P A A 8, Jf
MAEAT AR A A R e s, TR A

TransformZH {4, FHAh AT UMM .

PatrolFointd

EbL.6 AINKE =
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fl@Bullet prefab, B i [ GameObject ] —
[ Create Other ] — [ Plane ] , 75 A1 —4F,
PR F S IERI A, B Tagie$E M Bullet, hil_ERigidbody,
Whn#f Fifired, F|fHParticles/Additives (A g TiE 4y, SR
JEAEM E—Bullethf A<, ani&S. 75778

£EL;58E5-1 Bulletcs

using UnityEngine;

using System.Collections;

public class Bullet : MonoBehaviour

{
/] FEN L,

E5.7 F¥inspectormii

public float LifeTime = 3.0f;
[/ REFHREF, WD LR
public int damage = 50;
/TR

public float beamVelocity = 100;

public void Go ()

{
[/ FRE-ARE, Zatet, B4 em - EERE;
rigidbody.AddForce (transform.forward * 10,

VelocityChange) ;

void FixedUpdate ( )

{
//FR TR Y, EEDEEL;
rigidbody.AddForce (transform.forward * beamVelocity,
Acceleration) ;

}

void Start ()
{

ForceMode.

ForceMode.
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//—EmE G, SR

Destroy ( gameObject, LifeTime) ;

void OnCollisionEnter (Collision collision)
{
[/mRTFERE A hRiE, BABHKRE;

Destroy ( gameObject ) ;

523 fIEEAAIBE

QI AALA G, HAAHAEAEAS S, 258 “EnemyAl” |, JCEFIGEMNE,
AEM_E Character Controller#14, BE4FZE, A5, AEM I-Simple FSMMIAS, 5% B &7+
HISH, anES.8F s .

SimpleFSM.csffIA<SE 8L 1 2Z Bl SLHPARASHL, E/RFSMAEHITRAZE,

E5.8 A HInspectorfik
FETk, FIRSwitchifif], SLHLES.SH AR
BG, Bt Mg, E LATFEII %
HK, BT ARAITMAEHTERNERRZOME, B80T 1A, o8
BANREE, LUK X S RRAEX AT, B TFRATELM3INF i Initialize,
FSMUpdate, FSMFixedUpdate,

KHL;EE5-2 FSM.cs

using UnityEngine;

using System.Collections;
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public class FSM :

{

MonoBehaviour

//FLFK W Trans form 14 ;

protected Transform playerTransform;

/T AE A ETRGEE, BT S bk

protected Vector3 destPos;

WES:F-8: k€N
protected GameObject[] pointList;

/1 TRHEEE;

protected float shootRate;

/ /BB Rk — RS A
protected float elapsedTime;

protected virtual void Initialize ()

protected virtual void FSMUpdate ( )

{}
{1

protected virtual void FSMFixedUpdate () {}

void Start ()
{
// H FESMAnHEAL;

Initialize () ;

void Update ()

{
/ /W E R FSM;
FSMUpdate () ;

void FixedUpdate ()

{
/7 VA TE| 5E g it 6] JE) H TP SM;
FSMFixedUpdate ( ) ;
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KBH$EE-3 _SimploFSM.cs

using UnityEngine;

using System.Collections;

public class SimpleFSM : FSM

{
/IR, ROCRENH IR, K&, BF, K&, HT;

public enum FSMState

{
Patrol,
Chase,
Attack,
Dead,

[/ RX T B ETK I ;

public float chaseDistance = 40.0f;

/I RXTF R HF TR Y EE B

public float attackDistance = 20.0f;
//BEBRE GNTRAMERM, AN ERBKLE R

public float arriveDistance = 3.0f;

e 1 ES 3-8

public Transform bulletSpawnPoint;

private CharacterController controller;

private Animation animComponent;

//ALA &8 YRR A
public FSMState curState;

//BIA B NER;
public float walkSpeed = 80.0f;
public float runSpeed = 160.0f;

/ /BT &t ¥ 18 3
public float curRotSpeed = 6.0f;
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/] FRIER,
public GameObject Bullet;

//IATABERE T,
private bool bDead;
/ /ATt o A A E

private int health;

/| HIHEFSM

protected override void Initialize ()
{
/1R BFSMEY LRTIR S A WERE;
curState = FSMState.Patrol;

bDead = false;
elapsedTime = 0.0f;
shootRate = 3.0f;
health = 100;

/I RBE EHRE;
pointList = GameObject.FindGameObjectsWithTag ( "PatrolPoint") ;

/RGBS s E A
controller = GetComponent<CharacterController> () ;

animComponent = GetComponent<Animation> () ;

/ /ML — A
FindNextPoint ( ) ;

/IREE, HFRETE N Trans form4l #;
GameObject objPlayer = GameObject.FindGameObjectWithTag ( "Player") ;

playerTransform = objPlayer.transform;

if (!playerTransform)
print ("Player doesn't exist, please add one player with Tag

'Player'") ;
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protected override void FSMUpdate ( )

{

//FIW SRR A, R AE AL Y B B ATR A B

switch (curState)

{

case FSMState.Patrol:
UpdatePatrolState () ;
break;

case FSMState.Chase:
UpdateChaseState () ;
break;

case FSMState.Attack:
UpdateAttackState () ;
break;

case FSMState.Dead:
UpdateDeadState ( ) ;

break;

elapsedTime += Time.deltaTime;

/IR EGENTETO, MLAREYMRANAT,
if (health <= 0)
curState = FSMState.Dead;

//EFRFAR A
protected void UpdatePatrolState ()

{

[/ REEELARE R, BAFRT—AKE &
if (Vector3.Distance (transform.position, destPos) <= arriveDistance)
{
print ("Reached to the destination point, calculating the next
point") ;
FindNextPoint () ;
}
/B ETMEWIER, mREERE, BaEms B ZRA;
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else if (Vector3.Distance (transform.position, playerTransform.
position) <= chaseDistance)

{

print ("Switch to chase state") ;

curState = FSMState.Chase;

/ /1 EAR R

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

transform.rotation = Quaternion.Slerp (transform.rotation,

targetRotation, Time.deltaTime*curRotSpeed) ;

/R
controller.SimpleMove (transform.forward * Time.deltaTime *

walkSpeed) ;

/1 BHATA S E

animComponent .CrossFade ("Walk") ;

/1 EFEERE;
protected void UpdateChaseState ( )
{

/I BRI E R E LK NALE;

destPos = playerTransform.position;

//EETRMER, pREXEEEN, BHRIAETRE;
/1 RTEK T, A4 EEME R
float dist = Vector3.Distance (transform.position, playerTransform.
position) ;
if (dist <= attackDistance)
{
curState = FSMState.Attack;

}

else if (dist >= chaseDistance)
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curState = FSMState.Patrol;

/ /1 B AR ¥

Quaternion targetRotation = Quaternion.LookRotation (destPos -

transform.position) ;

transform.rotation = Quaternion.Slerp (transform.rotation,

targetRotation, Time.deltaTime*curRotSpeed) ;

/AR
controller.SimpleMove ( transform.forward * Time.deltaTime * runSpeed) ;
[/ BHFERE;

animComponent.CrossFade ( "Run") ;

/1 EHRERES;
protected void UpdateAttackState ()

{

Quaternion targetRotation;

//REERRAATEME;

destPos = playerTransform.position;

/I REGTLRNIEE,
float dist = Vector3.Distance (transformeosition, playerTransform.

position) ;

//WREFAEHARGERSEREF 2, HEIBERE;
if (dist >= attackDistance && dist < chaseDistance)
{

curState = FSMState.Chase;

return;
}
[/ R EE I, B MERE;

else if (dist >= chaseDistance)
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curState = FSMState.Patrol;

return;

/15 EAR R
targetRotation = Quaternion.LookRotation (destPos - transform.
position) ;
transform.rotation = Quaternion.Slerp (transform.rotation,

targetRotation, Time.deltaTime*curRotSpeed ) ;

E.E ad ¥
ShootBullet () ;

/I EHA &S B

animComponent.CrossFade ("StandingFire") ;

private void ShootBullet ()

{

[/HBEE LRX S TFHREHEEEATFRAMER, wRAT, TUBARS

if (elapsedTime >= shootRate)

{
GameObject bulletObj = Instantiate (Bullet, bulletSpawnPoint.
transform.position, transform.rotation) as GameObject;
bulletObj.GetComponent<Bullet> () .Go () ;
elapsedTime = 0.0f;

protected void UpdateDeadState ( )

{
/ /W RbDead# £ false, LK TE Htrue, FEAFKET-5E;
if (!bDead)
{
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bDead = true;

//SATAE S FRAAMBE, WD LERE;
void onCollisionEnter (Collision collision)
{
if (collision.gameObject.tag == "Bullet")

{
health -= collision.gameObject.GetComponent<Bullet> ( ) .damage;

[/ FRT—=AKE g, AL AT R B i — A
protected void FindNextPoint ()
{
print ("Finding next point") ;
int rndIndex = Random.Range (0, pointList.Length) ;

destPos = pointList[rndIndex].transform.position ;

524 fIZmXABRIETEF

BIETIE MM, WA BN DIFEAAERHE A F, B Character Controller, ¥§Tagit#f
HMPlayer, #sHPlayerControllerfiIZ< 3% & AN HI S 4.

RFEEE5-4  PlayerController.cs

using UnityEngine;

using System.Collections;
public class PlayerController : MonoBehaviour {

private Animation anim;
private CharacterController controller;

private Transform _t;

private float input x;

private float input_y:;
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public float antiBunny = 0.75f;
private Vector3 velocity = Vector3.zero;

1;

Il

private float _speed

public float gravity = 20;

private float rotateAngle;
private float targetAngle = 0;
private float currentAngle;

private float yVelocity = 0.0F;

void Start ()

{
controller = GetComponent<CharacterController> () ;
anim = GetComponent<Animation> () ;

_t = transform;

currentAngle = targetAngle = HorizontalAngle (transform.forward) ;

void Update ()

{
rotateAngle = Input.GetAxis ( “Rotate” ) * Time.deltaTime * 50;

targetAngle += rotateAngle;

currentAngle = Mathf.SmoothDampAngle ( currentAngle, targetAngle,
ref yVelocity, 0.3f) ;

transform.rotation = Quaternion.Euler (0,currentAngle,0) ;

float input_modifier = (input_x != 0.0f && input_y != 0.0f) 2
0.7071f : 1.0f;

input_x = Input.GetAxis ( “Horizontal” ) ;
input_y = Input.GetAxis ( “Vertical” ) ;

_velocity = new Vector3 (input_x * input modifier, -antiBunny,

input_y * input modifier) ;
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_velocity = _t.TransformDirection (_velocity) * _speed;

_velocity.y -= gravity * Time.deltaTime;

controller.Move (_velocity * Time.deltaTime) ;

if ( (input_y > 0.01f) || (rotateAngle > 0.01f) || (rotateAngle
< -0.01f) )
anim.CrossFade ( “Walk” ) ;
else if (input y < -0.01f)
anim.CrossFade ( “WalkBackwards” ) ;
else if (input x > 0.01f)
anim.CrossFade ( “StrafeWalkRight” ) ;
else if (input x < -0.01f)
anim.CrossFade ( “StrafeWalkLeft” ) ;
else if (Input.GetButton ( “Firel” ) )
{

anim.CrossFade ( “StandingFire” ) ;

else

anim.CrossFade ( “Idle” ) ;

private float HorizontalAngle (Vector3 direction)
{
float num = Mathf.Atan2 (direction.x, direction.z) * 57.29578f;
if (num < Of)
{
num += 360f;
}

return num;

WIg, BTLLE TSR T FSOFRAMAERKE, F5 100 hRKRTEK, I m
FHR I 57
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E5.9 FAEEKE E5.10 HAEMLK, OHmrxEk

5.3 Jiik2: JHESMHEZESEHLE I 1A BIVREPL

AATH—E R FSMAESE , B2 B P kiR rh E 22 A TE e R I, X
AHEZE ] PAFE unitycommunity.com [ FR 3], Mokt Ehttp://wiki.unity3d.com/index.php?title=Finite_

State_Machine,

5.3.1 FSM#EZE

[m1E]5.29 P, HFSMEZILESS.

RABES.SHFTR, T LARES B IRS. IBPRSHEBIERE, XBEAFRE, 25EKE .,
BE ., H. T, WARAR, SHRERIE . AaEN0. MEAREEEA . K
B HIHRSH B INRS 3R

#5.3 ES5HRTHX MEPRSHBIER

HAPRE DN WHRE
KIBIRK ( Saw Player ) i8% ( Chase )
## ( Patrol )
A=A fEM0 (No Health ) FET- (Dead )
BEHR AV TSR ( Reach Player ) P ( Attack )
iBZ% (Chase ) BLE B I ( Lost Player ) 1HE (Patrol )
A {E N0 (No Health ) ET- (Dead )
5o e L G (Saw Player ) i8% ( Chase )
I (Attack ) BLZ B It ( Lost Player ) i#3#Z ( Patrol )
AR fEH0 (No Health ) FET= (Dead )
FET: (Dead )

TEREZRSCHL s, RS 3P — “HArRAE” XN EHE—RAEE, #ln, “K
7 REFT R E PatrolStateZs,  “JBA” AREXT N FH ChaseStateIE 5 X LLAR A HA H [F] i 3
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Z—TFSMStatet

BAREEEWA HCK “F” |, HPhEEE YarREFHA RN ik —RE”
s, HHEXRE (BIXAPNERFRFBARE) T, REAEA “Hi” F4 (I ExS
A" ), ARREVESFEBRRETRE.

BN, FEPatrolStateZsrp, FHLHP LA —4~ “SawPlayer—Chase” A3, FITELKZIRE
( PatrolState ) T, WRBRNIHK (SawPlayer ) , AFAFKHFLEZIRA ( ChaseState ) .

Hit, ATRME “BA" (B0 “Fe” ) BIERTFMASCHET, A3 AERET
AR AR S f Al - L TR B 45 2R

Xt FPatrolState2, FHLUNFERS 4P/
5.4 PatrolStateZ<fy =7 8
XEgF HHER (BHRE)

KK (Saw Player ) 7% ( Chase )
HAfE N0 (No Health ) FET- (Dead )

[[#f, ChaseStateflAttackStateZE fZ LA I ANE5.5. F£5.67~.
#&5.5 ChaseStateHfH P

ES £ EHER (WHRE)
BFEAEBETEE P (Reach Player ) HEHC ( Attack )
BLEE I ( Lost Player ) 132 (Patrol )
H: A {E M0 ( No Health ) BT (Dead )

#5.6 AttackStateZEHfFRIFE

X@EF EHER (BHRE)
SRR MU R (Saw Player ) 1E7Z ( Chase )
BH BEFF ( Lost Player ) 3% (Patrol )
A4 {E 40 ( No Health ) ST (Dead )

HH, FSMEEZE R — D EE KL ——AdvancedFSMZE, T 171 5 & BT A X SOR S K
( WPatrolState ., ChaseStateZ§ ) .

T HE KA E X MEZRTE Unity 3D H B9 B S B 7K,

FSMStateZ& i T RS M AL, BB NIRAERAME TFSMH RIS, B, &4
FSMARZSHR RN EIRAE 2k, lan, = AH EIRA: HiPatrolState, ChaseState?s, JrHFaR “iK

REEPEATINFA, MRS, HTEBIDFOX s,

EFSMState26H, & —NFHMATE, Fhmap, FIRFGEME i —RE" 3, £WEY

APRE (EDXMEIIREMRS) T, MR EAETA “Fei” |, FSMBSHEB I AR,
AT LA i 26 1 B Add Transition /7 B fllDelete Transition /5 L A8 MM e —IRAE” X,
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534k, XA E S Reason T IEFAct ik . HH, Reason i ¥ IR A E JE 15 B AR
BFIHARA, MR EAEWAFES Ak X THEARSH MO, Flinkssh, shimss,

T4 i FSMState K BV 2 B, T HIERE, 7EAdvanceFSMARE X T PILE, 74
FORAT RERFEARFUIRGS , JF ELAMEC T AR DL 40 -

/I, AT REERSIERT;
public enum Transition
{
SawPlayer = 0, VVE-EEE &
ReachPlayer, J/BRETE, ORRAELEREN;
LostPlayer, e R & Fig. XX
NoHealth, /BT

/1%, AT RERS LS ES T ID;
public enum FSMStateID
{
Patrolling = 0, / /I EREHT HO0;

Chasing, /I BERERAERT H1;
Attacking, /] RERRERE K2
Dead, /I RTHRASRT H3;

R#EBiEP5-5 FSMState.cs

using UnityEngine;

using System.Collections;

using System.Collections.Generic;

public abstract class FSMState
{
[/FE, FRPRE-THRET AN “BHR-RE" HHEL;
protected Dictionary<Transition, FSMStateID> map = new

Dictionary<Transition, FSMStateID> () ;

//ﬁ?&%%ID;
protected FSMStateID statelD;
public FSMStateID ID { get { return statelID; } }
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[/ THEREREY, 54RSMRNEE;

// BFR R LE

protected Vector3 destPos;
[/IREEEU, EP R TRENFELELN R,
protected Transform[] waypoints;

/ /¥ v YR

protected float curRotSpeed;

/1 BN 5

protected float curSpeed;

//BIAGE TR BNTERANER, TTHEE;
protected float chaseDistance = 40.0f;
//ATAE TR I BN T AMER, ik
protected float attackDistance = 20.0f;
[/ERELREY, WRATAE G ENE ZNEE/NTXAME, AHEZB|HEXANK;

protected float arriveDistance = 3.0f;

[/ FRERT; BRE - “BE-RET 3
public void AddTransition ( Transition transition, FSMStateID id)
{
/RN (TUERRFRAXET) ETCEAETFHR Y,
if (map.ContainsKey (transition) )
{
[/ REEAEFHRY, MHEE;
[/ RREAER A RRENF, — MRS —MFRAE;

Debug.LogWarning ( "FSMState ERROR: transition is already

inside the map") ;

return;

J /R F I, AP R AN e g e R A S — AN BT B 5 B
/N B

map.Add (transition, id) ;

Debug.Log ("Added : " + transition + " with ID : " + id) ;

/1 NS e — 7
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public void DeleteTransition (Transition trans)

{
/] BREXFREAETHRY, WRE, B,

if (map.ContainsKey (trans) )

{

map.Remove (trans) ;

return;

//mREMGBH AR EFE Y, REEE;

Debug.LogError ( "FSMState ERROR: Transition passed was not on this

State's List") ;
}

//BTEHFHE, BEEYWRAT, X4transtr, NEAHBFNFRESRT;
[/ HBEZANMFRESRS
public FSMStateID GetOutputState (Transition trans)

{
return map|[trans];

//Reason E A RPE AT FERBILMRA, NI LB

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

//ActH ERXTERARSHACTY, Alwds, hE%;

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

/ /AL NI 2B R B P AR, FEANRBREN EFR;
public void FindNextPoint ()
{
//Debug.Log ( "Finding next point") ;
int rndIndex = Random.Range (0, waypoints.Length) ;
[/EANEET R TARE K bin—B4fzh, FRKEELEEEF
Vector3 rndPosition = Vector3.zero;

destPos = waypoints[rndIndex].position + rndPosition;
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5.3.3 AdvancedFSME——&E A RIREH

XRS5 2V AP FSMSMIRA= 26, T TTE BEFSMState IR A28, I HLREE M HRRSk
A, HTREEH . FEEENRE, XFEPAGEHBStart(). Update()Lh K FixedUpdate() bR
B, 75 K i B2 P A I R

K#3585-6 AdvancedFSM.cs

using UnityEngine;

using System.Collections;

using System.Collections.Generic;

/1 EXEE, AR RS B% T
public enum Transition
{

SawPlayer = 0, /1 & E K

ReachPlayer, //BERETER, BRRELEEEA;
LostPlayer, /IR BEFRE;
NoHealth, /1R,

/]S, KRR A L BS% 5 ID;
public enum FSMStatelID
{
Patrolling = 0, [/ REHRESRT H0;

Chasing, //EFERERT H1;
Attacking, /1R EHRERE H2;
Dead, [/ RTHRERS H3;

public class AdvancedFSM : FSM

{
//EsMP BT ARAE ( ZAFsMState ) ARMT%k;
private List<FSMState> fsmStates;

[/ EATRE NG T
private FSMStateID currentStatelD;

public FSMStateID CurrentStateID { get { return currentStateID; } }
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/SRR
private FSMState currentState;

public FSMState CurrentState { get { return currentState; } }

public AdvancedFsM ( )

{

/I BE-NERRETE;
fsmStates = new List<FSMState> () ;

}

/1 VRSB A AN AN R A
public void AddFsSMState (FSMState fsmState)
{
[/IBBEEMANFREZENE, WREZE, MEHE;
if (fsmState == null)

{

Debug.LogError ( "FSM ERROR: Null reference is not allowed") ;

// First State inserted is also the Initial state
// the state the machine is in when the simulation begins
[/ RFENZARAESR, FIRERZE, LR CWANTRHRE;
if (fsmStates.Count == 0)
{
fsmStates.Add ( fsmState) ;
currentState = fsmState;
currentStateID = fsmState.ID;

return;

/IBRBEMNHREETCEEFRT, WRE, MELRN R,
foreach (FSMState state in fsmStates)
{
if (state.ID == fsmState.ID)
{
Debug.LogError ( "FSM ERROR: Trying to add a state that was

already inside the list") ;
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return;

[/ BREMANKREFES RF, BLBEEMAT FE;
fsmStates.Add ( fsmState) ;

/1 RS T P R — AR
public void DeleteState ( FSMStateID fsmState)
{ .
/1 EEREARST R, WREMBGRASET RP, BLBCHER, TNHRE.
foreach (FSMState state in fsmStates)
{
if (state.ID == fsmState)
{
fsmStates.Remove (state) ;

return;

}
Debug.LogError ( "FSM ERROR: The state passed was not on the list.

Impossible to delete it") ;

/IRELECRA, EBobfd ik, BBIAFRE,;

public void PerformTransition (Transition trans)

{
[/ R SRR A X, PltransH 5 #H F B HGetOutputState i,
/I RRER GRS 5

FSMStateID id = currentState.GetOutputState (trans) ;

/7R SRR A G5 R E b NIAK B B FR A 45

currentStateID = id;

JIRFER ST ERRSTIR, INERZAT— MR FHTRAEH;
/¥ SRR AR E Y E R B AR A




| 5% Al ETIRE—FHRREY 213 N

foreach (FSMState state in fsmStates)
{
if (state.ID == currentStatelID)
{
currentState = state;
break;
}
}
}
}
TEXFRSEELH, —>AdvanceFSMSA] L)
BHRAME AEEEE M FSMState, TNES. 1157 AdvancedFSM > FsM3tte -T
7Ro AdvanceFSMZE 5 FSMStateZS 3t [7] 4 F A I .
BT SERFSIER, TS fr—
R . ZFPSMEIA LR ZFRSHE . 5.1 FSMclassTT bl ifE B % MFSMState

5.3.4 PatrolStatezk——Alfg EEKIB KA

55239 #)7R BISimpleFSMA[R], 7EFSMAEZEH, AIFf GRS HIFEAR R A2 hSE B,
XHEEER L FSMState TR A28, f1#% AttackState . ChaseState. DeadState fllPatrolState; FF~2EHf
TSI ReasonflAct 11 5o

T i PatrolState STEE T #EBARAZL

REEH5-7 PatrolState.cs

using UnityEngine;

using System.Collections;

public class PatrolState : FSMState
{
public PatrolState ( Transform[] wp)
{
[/ BEAHERE RETE RGN E Etransform$B 4, #HENERERBEEF;
waypoints = wp;
/IBRBREHT
stateID = FSMStateID.Patrolling;
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/1R ERREE S BB
curRotSpeed = 6.0f;
curSpeed = 80.0f;

[ IBAT R ERT FERRRE, URRE B,

public override void Reason ( Transform player, Transform npc )

{
[IBEAIACSTMRNER, BRATERER
if (Vector3.Distance (npc.position, player.position) <= chaseDistance)
{
Debug.Log ("Switch to Chase State") ;
/1R BEES “FHTE

npc.GetComponent<AIController> () .SetTransition (Transition.SawPlayer) ;

}

/1A T HEEX T EXMNRES TATAEWATH;
public override void Act (Transform player, Transform npc)
{
[/ REBE K YFNEE, BLAPFAFAFindNextPoint B, HHET KT &,
if (Vector3.Distance (npc.position, destPos) <= arriveDistance)
{
Debug.Log ( "Reached to the destination point\ncalculating the
next point™) ;

FindNextPoint () ;

/75

Quaternion targetRotation = Quaternion.LookRotation (destPos -
npc.position) ;

npc.rotation = Quaternion.Slerp (npc.rotation, targetRotation,

Time.deltaTime * curRotSpeed) ;

//BRB ARG S AN, BHATACRE;
CharacterController controller = npc.GetComponent<CharacterControl

ler> () ;
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controller.SimpleMove (npc.transform.forward * Time.deltaTime *

curSpeed) ;

/1 EREATESE;
Animation animComponent = npc.GetComponent<Animation> () ;

animComponent .CrossFade ( "Walk") ;

5.3.5 ChaseStateX——AIFBBERRES

F1fii ) ChaseState SE B T B ZARSE,

R %75 #5-8 ChaseState.cs

using UnityEngine;

using System.Collections;
public class ChaseState : FSMState
{
public ChaseState (Transform([] wp)
{
[/ EANMHERE RELE X NNE EtransformB 4, HENFEEADEEF;
waypoints = wp;
/1B BREHT
stateID = FSMStateID.Chasing;

/I RBEERNEREHHEE;
curRotSpeed = 6.0f;
curSpeed = 160.0f;

[/ T E B B A, fE YR EARA
FindNextPoint () ;

public override void Reason (Transform player, Transform npc)

{
/IR EREH BERA;

destPos = player.position;
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}

/I REETRNER;

[/ BENTREERE, BLEhBHERS;

float dist = Vector3.Distance (npc.position, destPos) ;

if (dist <= attackDistance)

{
Debug.Log ( "Switch to Attack state") ;
npc.GetComponent<AIController> ( ) .SetTransition (Transition.
ReachPlayer) ;

}

/R ERE AN ERE R, BB RERA;

else if (dist >= chaseDistance)

{
Debug.Log ( "Switch to Patrol state") ;
npc.GetComponent<AIController> () .SetTransition (Transition.

LostPlayer) ;

public override void Act (Transform player, Transform npc)

{

/IR BB A BATR

destPos = player.position;

E A R=RV-¥

Quaternion targetRotation = Quaternion.LookRotation (destPos -
npc.position) ;

npc.rotation = Quaternion.Slerp (npc.rotation, targetRotation,

Time.deltaTime * curRotSpeed) ;

// R B

CharacterController controller = npc.GetComponent<CharacterControl
ler> () ;

controller.SimpleMove (npc.transform.forward * Time.deltaTime *

curSpeed) ;

Wk v:&3 kT
Animation animComponent,= npc.GetComponent<Animation> () ;

animComponent.CrossFade ( "Run" ) ;
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5.3.6 AttackStateX——AlBHHHHRE

F T ) AttackState SEEE T Bk AL,

using UnityEngine;

using System.Collections;

public class AttackState : FSMState
{
public AttackState ( Transform[] wp)
{
/XA 1 B A R E K transform#B 4, BN FRHERSLETF;
waypoints = wp;
/IBBREH T
stateID = FSMStateID.Attacking;

/IR B EE S B
curRotSpeed = 12.0f;
curSpeed = 100.0f;

/1 ARE R B P AL — A, fEh LR AR

FindNextPoint ( ) ;

public override void Reason (Transform player, Transform npc)
{
/IR,

float dist = Vector3.Distance (npc.position, player.position) ;

[/ RETENEFATAFEBM D TERES, M2 EERE;

if (dist >= attackDistance && dist < chaseDistance)

{
Debug.Log ("Switch to Chase State") ;
npc.GetComponent<AIController> ( ) .SetTransition ( Transition.

SawPlayer) ;
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J/ B EMAEEE NGRS, BaEBKERE;
else if (dist >= chaseDistance)

{
Debug.Log ("Switch to Patrol State") ;

npc.GetComponent<AIController> () .SetTransition (Transition.

LostPlayér);

public override void Act (Transform player, Transform npc)

{

[/ ETRALE RE R B AR

destPos = player.position;

/ /% 1 B AR;

Quaternion targetRotation = Quaternion.LookRotation (destPos -
npc.position) ;

npc.rotation = Quaternion.Slerp (npc.rotation, targetRotation,

Time.deltaTime * curRotSpeed) ;

[ RSHFH, BEasEsE;
npc.GetComponent<AIController> ( ) .ShootBullet () ;
Animation animComponent = npc.GetComponent<Animation> () ;

animComponent .CrossFade ("StandingFire") ;

T DeadStateSZH TAETIRZAZE

HRELEA5-10 DeadState.cs

using UnityEngine;

using System.Collections;

public class DeadState : FSMState

{
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public DeadsState ()
{
//RE SR
stateID = FSMStateID.Dead;

public override void Reason (Transform player, Transform npc)
{
}

public override void Act ( Transform player, Transform npc)
{
/BT HE;
Animation animComponent = npc.GetComponent<Animation> () ;

animComponent .CrossFade ( "Death") ;

5.3.8 AlControllerZk——aIZARREH, EHAIBRHITA

EAHRAdvance FSMEGIRAEZE, T STRIEA BURSHL, @ ERERAME.,

R m;EBE5-11  AlController.cs

using UnityEngine;

using System.Collections;

public class AIController : AdvancedFSM
{

/] F B HERA R

public GameObject Bullet;

/] FHREE R

public Transform bulletSpawnPoint;
//BIA B A

private int health;

/IR AT Al FSM, ErsME X Start B P A

protected override void Initialize ()

{
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// A E I E 1005
health = 100;

elapsedTime = 0.0f;
e &

shootRate = 2.0f;

//RBEA (XEREILEK ) Wtransform4 #;
GameObject objPlayer = GameObject.FindGameObjectWithTag ("Player") ;

playerTransform = objPlayer.transform;

/IR T ERETE Wtransformd ¥, RAHEREE;
if (!playerTransform)

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

/ /3 F ConstructFSME ¥, FFihtaxtk S;
ConstructFsM () ;
}

/ /A FsMAE % thUpdate & 3 8 A ;

protected override void FSMUpdate ( )

{
/IR ENEHLH B A, AT A B A,
[/ EIEE R TFHR A Rk e

elapsedTime += Time.deltaTime;

/ /#EFsM#t % By FixedUpdate & #F 8 Al ;

protected override void FSMFixedUpdate ( )

{
/ /A YHTIR A BReason 7 ik, BE Y AT A 4 Ak,
CurrentState.Reason (playerTransform, transform) ;
[/ YR A Act ik, HEABWATH;
//ERE, #RReasonF BB R ENMEWEM, HOHTRAHKE,
//E M, EXHAEAZE, CurrentState oK 4K 1L;

CurrentState.Act (playerTransform, transform) ;
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/1A EEEAMRAE £ BReason 7 & P HIA A ;
public void SetTransition (Transition t)
{
/ /¥ F AdvanceFsM# i Per formTransition# i, WEIRKA;

PerformTransition (t) ;

[/ EA BRI Initialize T EFFF, HATAEMEFSM,
private void ConstructFsM ( )
{
[IRE|ARE A “WE R R,
pointList = GameObject.FindGameObjectsWithTag ( "PatrolPoint") ;

Transform[] waypoints = new Transform[pointList.Length];

int 1 = 0;

//¥pointList ¥ &N R E N transform4l #w Awaypoints# 4 ¥ ;
foreach (GameObject obj in pointList)
{

waypoints[i] = obj.transform;

i¥+;

/ /M — AR A %

PatrolState patrol = new PatrolState (waypoints) ;

// A KERA X AaddTransition @ #,

[HEANARETTRGFADN “HH-RE" 4 ( “FHERRK-EE" & “£oE-FT" )
//MmAE|PatrolStateX iy F i &,

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

/1B —NEBEREXK;

ChaseState chase = new ChaseState (waypoints) ;

/I EZEANRET TG =N “HB—RE" MFmAZ|ChaseState Xty FHY;
chase.AddTransition (Transition.LostPlayer, FSMStateID.Patrolling) ;
chase.AddTransition (Transition.ReachPlayer, FSMStateID.Attacking) ;
chase.AddTransition ( Transition.NoHealth, FSMStateID.Dead) ;
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/1R RAE RS

AttackState attack = new AttackState (waypoints) ;
[IBEAARETARHZAN “H#-RE" AwAF|attackstate X iy FH# 4 ;
attack.AddTransition (Transition.LostPlayer, FSMStatelID.
Patrolling) ;

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

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

/BB —ANRTREE;

DeadState dead = new DeadState () ;

[IBEEARET TR —A “B#H-RA” A Z|Deadstatek thF oo ;
dead.AddTransition ( Transition.NoHealth, FSMStateID.Dead) ;

/ /¥ f AdvanceFsMz ¥ #AddFSMState @ #

/ /X AR A K m X\ F|AdvanceFSM B FsmStates K A% & #;
AddFSMState (patrol) ;

AddFSMState (chase) ;

AddFsMState (attack) ;

AddFsMState (dead) ;

//SAT e R R, AR

void OnCollisionEnter (Collision collision)

{
[/ R T —AREERETE, RAAIAGHTHET;
if (collision.gameObject.tag == "Bullet")
{
/1WA A M A A
health -= 50;
/ /RGN T %O,
if (health <= 0)
{
Debug.Log ("Switch to Dead State") ;
/BRI FTRE;

SetTransition ( Transition.NoHealth) ;
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/1 KA F#;
public void ShootBullet ( )
{
/IR PREATFHRNEHEATAEEE, 2T UBEASE;
if (elapsedTime >= shootRate)
{
[IEFRERMTE, EHMM—DTHE;
GameObject bulletObj = Instantiate (Bullet, bulletSpawnPoint.
transform.position, transformr.rotation) as GameObject;
//FBullet A (5.3.1) #HGo® ¥, FHMA LH;
bulletObj.GetComponent<Bullet> () .Go () ;
/I EERAFMHHO;
elapsedTime = 0.0f;

5.39 FRHFIEE

XM FEIRE 55270, A REEnemy AT IAA B R I I ASSimpleFSM, i
B 462 4 AlController,, P:-Z]S.ljSjEnemy/\llf]d]nspeclurﬁﬁi‘.

,ﬂ

%

.|

E5.12 EnemyAl#inspector ik
HF5.27 553 WA AR PR T EECR T REE— ARSI, HRRESHLA 2 7 A
[A], [Elﬂtxéh“{f:’?iﬂéﬁ‘]z’n 5520 M, AR



R6E
Al ERNERRR —ITAM

FRUEAR BRI ALA CREDAT PR 258, R B T R R BT
HEE BRI, (B, XML T/ERR, BRES M. K
I AT LU A BRSO SE BT g4, (ERA BRI LME ISR L,
95 CRS R LA 2 . AHECINT =, A7 MR ( Behavior Tree ) JZIKIR
Wi, B FREERAE, I EL AT LR AT e 2 g el A i, RIS iR

TESESE, ACBRALMA @EITT N ERAT, A HRRESHLUR —Fh i 8.5
RBI . BRE, TEALBEARBOR R RS, A FRARSYARMER H |
g, o T IEATA ERAT D RERE IR BE AR ER, B
HIRZARGS, T THARERSES, AW A5 IR

TERBIMIAAAER A, il (fEdrane. BAKSE3) . (il
3) « Ot%®) %, HhmAmaRE A ZR0T NEZHE, TTLAE
%, ISR AIA FRARZS PR PR 21 0 6. X AR FSMIA !

o R & AT 4SO E AL T35 A AR 1
Tiike REGE SaF— e ERsh e, SR GOt aT LA A 4 B0 A 4 4
EE, KL ZRM U ARAL T I A—~ ] S8 ) 72K T A7 AR
MRS T o

i

AR RN E BT, IR ] 4 AR Ok # 2
HEMTh. MREETTRITEN, SEEHEA; WRERTRYE
(Y, BRI TBIEA . AU AT 2 58 AT LR A -

WEMNTRBATFTITPRE? WRITIF, IRAEAGE;

B, HIR R TAT;

RERATTREBAR? WAL, fTFHEE;

B, AR L8, R, BRI

#EA 1] o
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[N —
it il

Lt e siin

) E6.1 XEKFSME
MRS EEROAT A, i AT RN 6.2B R o

BEN R AEETO HENEE
— —
\
T {12283
FraE ] s

Ee2 AlfE#EABENTTAR
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FIFHX R, o] DU E4S — M7 R g as ( Unity3DRIIE Tt B T AT AR
k), RIE, EGEEEE PO R, B, RFEEE HEZE14TIT (Door Open) |
FEFITT (Move) . 5ATHI] (Barge door ) M5 st (CHBREAT L T .

6.1 1T AR ER

17 0 EEER AR R (FEAT Mp,  “ 3 Wi E57 ) RfldfT b2,
SRR AL R R R AT AT R B RATAM R — AR . BT
XAALZHE, 2R GO R I PAAT R PR o i D AT I AR v, ACTT s AR B B 2K
B, BETEANTAT . ST T SO, TR BUTRERR, SR ITAANA
1254277 5

TG B s HET A Wl Frlda W ABiRM R A, Fln,
TR R B T S R R AL A M R CE AT A AR
PR A A AT AT AR A

SCBR LIRS, AT LASE S p SRR R AT R A, FRF R R T S B A AR
F1oR 1 R B SCH BT A BT, A m] L S A 3R T 5 P 4 AORS [R) B 2R 4 iR AT
SBAHRACHS, BRI, S5, SRR 51 AT LA iR 3 e S0 A Fng S AT AN (W] Ay 201
A, WHARREIT AR, WSS RNALZ

6.1.1 {TAREARE

AT, AL R ERITIT AR B kR, W B LR Y
B, Eol— ST AR el e MY BTSRRI
“HFT TR RIER, R I BRE—AE AL, B EERXAS T
CRATET A AT EAA HOM WA L B, E6.3 T 2R 3
CRATET, FELERAEAN R AT, T AR S S e WA, A
%o BUSRUL, RS4RI, ARSI A4 TR 4,

TEBCHE “RE™ B RN S RO R AT, B T RO R it
", AR R AT (R AT ) .

63T, A, IR IR AR A, FLeb IR R AR A, R e
AL R

DAREANT SRR T, A8 NS T R R (FI, T
A AURARE. B, ZER6AH, LI AR TR AN H2. 3. 4. 5. 6, LIYAI0
AR AR ST 510, 11, 12, 13, ‘

R, BEREE SR (AR AR T, 18R 6. 35T R, Fr i
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SV, BIESEVimAT s, AERTR2- - RERETW R,

B6.3 fTAMNRT R, PEVRAHT R, ®HSHRERLHEIRF

6.1.2 1TABHHMHT S

AT AL PRI A, SRS A (Condition ) FIFT A5 5 (Action)

1. &FHTR

ZA15 /0 ( Condition ) A DARRAE A £ 45 (M0, FH O 0 3 224 7 2 75 0l A e Sl ol 2%
fF, Bilm. “HEREEE20KZA? 7, “BREEFIHE? 7 . "ROEGEESKT
507 7, “RE TR RE LS T F.

R EAFMKAEE R E, IR A AT SR Flsuccess, MR [ failure,

RN SRS RE—EE, RmEEBENZE, FEEmNE—1RS, RHXE—4
T BRI . TEARS, A TRESEMEMX Sy, R AT ASAIBIKAIERRR .

K6 4T A S Fon— R A, BRI “RERERIIK? 7 .,
MEGEED], IBAmMLT SR Flsuccess, HM|, A5 sk [Blfailure.,

o 1THE A E64 FHPS

TR (Action) FISRSEHUSCRRAG TAE, PHMERENE , MEIHE . LA OBRE .
BTN . EHRRES . RS T . WA, BEBTIRT A, ATAE R kA
BASER, o BB WA RESEA
K53 B 2 P success .
R R R — T, BOTE BT R, Blmesiormg | MURE
SRR BERBET T, TN RSP, mes AT

AR R EAT R AR T AT A, TR b ] AR B ZE A (Composite ) 155 41
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I, AT SRR o I R A A A A BUF A IR
AL BT, FTEEE N4,
1 EFET R
YEBEYT & (Selector ) A BHFR A5k Selector 1 15, E2MNERAHKIRPITHA T
A, BB SR [ failure, BEARSEPATIRSEF 1958, HEIA —41 AUR BlsuccessBirunning 4
1k, XEFEE IR TS RPAT, AT iR FsuccessBrunning, # T
AT EHRIR [ failure, R4 E W) AT 550K [Flfailure <:>
BERET SRS N — B, BHmmHiAa — 1 hs, iE6.6fiR. BE6.6 EETS
TWEEFERHNE, SR [ runningf, HEEET GER Algorithm T Selector
T eI RS SRAT, WA FUR Flrunningll8h, EiR T 1te V do
£ e B Flrunning XA, FNERSEEMNZ state = Thelk (chidi])
if state = Running then
T RPT. | return Running
FIPOARTIRFR, HedE T 00 Dy A AN 6.7 7 o "
M6 8IEFENT M AT AT LIE Y, i s e Sk ; endend
T EA, T AR Elfailure, K E4EEE m AT FT 9 return Fuailure
AB, FABULIR [Mfailure, EERLEATFIEAC, FA
Ci& [Msuccess, BXHEZIEJFEETT 8 (BIALT97 S CA L H
M5 5 BT, BN AT RUR [Flsuceess o
T R FlsuccessTRA 5 3, Al&, fIAamf Rk
running®Wg? FATEGE, A AT AR A ARSI T B [E] 45
K. B R R s TS | A || B || || D
A, MR, XTI E S AT SR Frunning, T * * \/
Selectorf AN FFHATJFZETT 28, EHEM AT 50 [lrunning,,
ERETT S RAE ] GBI AT ARG P BESE — 1 L i
FE— M E R AR 6, BT LU SRR, SRR X, S RERS
LR LA BAr. AERIATHARES, 7 LIF HSelector: B /622 F Heover, WIRH
oy, HEERE, RN, PRk ER X, 55,

2. ImEFT A

JBEFE A5 . (Sequence ) , ESMAERIAKKIATHIA T4, REF IR Flsuccess, Tt
PREEPATIREE T 0, ELEIA 1 AR [l failureBrunning 7 11, XA 8245 115 6515 AU RO
17, A iR [lfailures¥running. 75 i 19 s ARIR Blsuccess, ARATE 15T AR [Flsuccess o

WEF 55 55 B A5 R — M EIE . B A — A RE L, k6.9
JFR

S S AR, 247 SR [ runningff,  Sequence 5 s T H IR B6.9 IFHREFS
JEEETT SERAT, 15299 fUR [FlrunningASh, EES “iBfE” B Blrunning XN FH 4, F
MERESEIENL ST EPT .

N5 s B AR an 6. 10T 78

R

B6.7 EET RS

E6.8 EET RANMITE

—_
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FERE6.11 7R FIBUF 55 s BT E R, U5 A SIRRKBMTE R 715 8, BT 75
A, XA AR Flsuccess, FEILEAHZEM AT T AB, F 15 BR Asuccess, TEAZEN
TFHEC, T ACR Flfailure, Ft, BZILEZFI A (FAID) A FT, EHZMACTT
SR [Plfailure

Algorithm 2: Sequence
1 for i+ 1 to N do

2 state +— Tick (child(i))
3 if state = Running then —r
4 return Running
5 ill state = Fuilure then / \
6 | return Failure N 5 . J o
7 end :
8 end *
9 return Success J V
®6.10 IRFT =a9h1R80 E6.11  IFT SR
BERFEAGFAT A — D FAF 18, I ABOE AW (RIS SR [Pl failure )
WU HA 15 A BT o

JGE P 5 55030 8 PSR Rn — R T AT AT 55 o FERT IR SR “ Pkt
#i” BT, BATTRERERE ( FIRERHE S . MBI RS X ) #AT LA — AT RS
B, AT FHcover, WINH FEIEFE— " coversi, RIEBENFFFE, RIGHEM—ABK Bk
BB, SRR R — DT R T, IR AR [Flfailure, HA AT AT
FERLIN T, Sequence T pi A 2] A7 s3R lsuccess

3. FEHLIEET R

HE b, ArmRRe “EEY AT BRE THARY, ENEEAN TS BEAREN
MRk, FehAhm+1 B A R ER.

X FREALIERE YT 5 ( Random Selector ) , SEEPETTEAF KR, EARKILE BN A F]
AEFPAT, TR ST, LA 6.8 W, BENLIEERETY S ik M
A, B, C, DISIFHAT, THREREEHLERITIOUY, FlB, C. A, DD, B, A, C&,

RIZAIA ARSI A O FERRRAERE, TAESUZ MM ET, Xaf, AL
FIFBEPLERE T R, (e B R A PIBEPLAYESE

PR BB A G RIAA AN R, EieA ZM TR AT
HEA L FTHRATT . BATITIFII9E, MEmA, EE2ERHGN . —BOoRUL, WERIEIHE A
HE SRR AT AT e, (ERE3IFMMGEEREFEULE T, &, XAV ERT EAGEER
SR CSRATITHRIBE” , MBA VLS s WA 8 “HESRBEET fRERE. XEF,
SRR ML A, BEAT LA AL (B8 0K 5 3R] ARt AL S B BT . filin, 58
—IREARESEEIIT “BEmMA” |, YXMT R SR Flsuccess )i, A2 T H AR
HFE, MY EZEHRTEERAREANFEE, TS EMIT “ESRHER" , WRXNMTH
B[ success, WAL HAER, X, XTAVFOAEF LLIMBHGL T, Mk, ©F
T UERR AR AT B, (e B S AR Bt
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BEHLERE T SRS E— 1 RE, BEdaFs BT, A <:>
6.12ff1 7 .
4. BT A E6.12 BEYIERET IS
&M & ( Decorator ) HALE—AF 4, HT LMk
AR TH AT o
A Rl W — 2k N, BUE A T AN A

Pshfie. B, e 3FTRIIEMIT ASMIINRER: Wi — B6I1S BWERES
WA, BHEFSEBUTRBON L.

B A RER, Hiofg — 2R TIRERS RITFF 1 AUsfTi, XRMET S i
WAR AT IERS, U Until Success, Until Fail%:, Until SuccessHIfT A2 XM . TEHRPUT 17
B, HBTFY AR Plsuccess A 1k . BEEAAMLYE, QAR £ £UR Flrunning, ARAE RS SR
[l running, WIH-F5 5GR Flfailure, IBAEMKIRACT AR Flrunning,  EF 715 50K [Flsuccess
Bf, AL AR [Msuccess, Until Fail 947 45 Until SuccessfIf7T MIEHH R, ESTEHRIT
FAT, HERITF SR [l failure Ry o

B, —AUntil SuccessF17 SR — DM A, Bl “MEHRBETHN" , BATE
XAMBM Y S ERT, SAERN AP ERAHN" . BFRMBANIL.

Limit 5 25 FH FH8E HA-F0 sl B JO2 7B piln . iR 35 s LHE T IR BN T
3, BRI S AR FHE ( A] B successBrunning ) , WRF95 55 HIELEFTIRECK T
F3, BASFETT, Bl failure, BOXALFAIEEZEBEI A, WRZHREEEKTS,
[TEREATH, BAR g,

Timer 17 M E T — SR, EASSEHPAT A8, MRS B E], afE A
FHEPAT T R

TimeLimit 77 £ H THE & HoAF 1 S BAZ 1T 18] 405R 795 SR A7 i ] A 19
SeAgEMME, IRABUH 1 s AT, M5 R M failure, 75 W BHR 15 GUAIR W1 (B 14 13
BT

A B S TR ERES, BN, Invert s SUSC B D RERXT F 17 sl
BIZERER “9E” , BRAnAR 75 R [failure, ABAE WA £R Flsuccess, HIHRFT g [l
success, HBAE AT R [Plfailure,

FEG TR Unity3Dff Reactfif i, A S REZFMEMT AL, EEE WL A XA EHARE.

5. HITTH R

FATH AL (Parallel ) A ZAFWal, SWUFT AR RZ, 308157 G AT IFFT
— AR —W P74, MRFEAT, BFHA R E failure (227K Msuccess ) 4
ko BEET, Parallel§5 5 7] 52 19 s 0R [l failure ( Bisuccess ) , 21 HABRTA F45 S A0 EUT .

MENIFATTRA ROV AN, —BRERSEMEEENREREHL, WRAH
B, 2R Al S AT

HATW RN ARz, BT SRIUT S R, MR TR a2,
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HATH RBFFS &—MEE, HUmf =ik, 614K, —
TEAT R, mTREA —2647h (AR ASIT A RS ) B —

FRAEs K], B, FHMAFIBREEE ., iEAAGMARSIFIB, E6.14 FTERFS
AT, XEFTAEIETE Wb e, EXFER T, W — M m A Sk A
runningRSTS, AR, 7ZEXFEOL T, T —Wirgucn AT A i mHeE, 25k 2 EAE
running )17 S AT

A4, GRT—Wik A 7R, FEATHOX T AT, ZEAWE? Flin, Al
MK T IR, JFHIEE S — KRR e, EMEMEETER, Xy, i ERmir
BEL, R4, AUERRNIZPW YATIT R, ERRYE S B R, mA R aks:
W ORI AR T E B2 R

KE AT, E6.15HHIT T SRR YA GE WK, mEAT mBahiFES
Biti . B, Hﬂ?ﬁﬁk@lﬁﬁﬁ%ﬁkﬁﬁﬂﬂj W RAE e HE] (Flan T —pi) SR AT
W CHhn, oA E R A AL Al s, SR EI A WAIE ) , A
BARTELILFERNEE . MITF S EMEX — 8, EarE F—biERIRIA & Bl running
BT SRS T, BRI S PTERE, 1R [Alfailuremsuccess (L A] BB ferror®s ) .

XA BT A, E6.160 R TIATH AORE I ALE S, %1 S SR E
TR R AR, — BRI, BFIEEESh, RN M. XN TR FRER B
Frgekodr, BT — A Unil Fail ($UF7TELE]F55 AR [l failure ) BT M. BAR, XATfE

IR FARE AR,
\ $ WBEBS | | B

DETE R 22 Bt éﬁlﬁ%?

—
—
—_—

@&6.15 Jﬁﬂlﬁr‘*f*ﬂlmmﬁﬁ @616 BHTTAZUHAITA

&16.17J&—BAZE FIOR 19+ S A7 4 . B JZ2 B RE YT SR sia e /NN T . B Sk
ROR, AR SUR Blsuccess, AR AEFET SAHHRATHAL Y S, FWE ik gk
R T, R X AT AR [success, APAEFET S AFERITHALY 5, AlEs
PATEEIN T A, BRE6 TP T A (TR ) |, AT S S RIEHET &34
NP4 5

® rFEMMFATGHIRYE, wRA, PF4HE;

® Bt LHEIRTH G, WwRZ, WBEIWARTESEAR, R, X858,

@ HELEIZLHTME, R, BERARTE20KA, R, HF@HE,

AR 3N s A — AR [Elfailure, ARAFEATY 85 ) 2 AIPERES SR [l failure
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X, PP T AR R A R
F6.1 7R REFLAR A YT AR 8, MR, EFR TRV, X R ARA
—BRLVE AR TR, RSB BARETT N

STEE

W

+ 3.
FIFHgan

B6.17 FAFATTRERIAPHSTAIRE

6.1.4 FHIMER

MR FEZ A6, FENEIISHARRNT AN, Fin, —AAETRS:
PEARSR . WRIBA S 2 ZEHRT, MH— AT ERNES, RAERABIREG, Bkl
MER T, A2ESBAERY. BAXWALH G BATERFR KT AR, EAEXHAAIA
@& 5B R A E S—an, SRR, ABARE, MREEBT, A
FERE SRS Xt S TR EE TR, seT LA R TR

Xt EE 6. 18 FET 6. 19 il R i AT A CEATTAT B B RAT IR b i —3i 5, BDREAMT
RFR) , ENRARARR, EROEA “SEASS" WA, X6, st —4

“HEASSET TR, IR HIEETNRAX TR,

e e s
i ol

- @%%@$| — wazAH

EFEHAN || SEAMS

E6.18 AlfstEANTARDPH—IH Eem Nﬁéamﬁhm¢m B4
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IR T IR AL (B AT R SE IR, ARl =, ATLA AR TR,
TR, MR ET Y R, FligmRasrkam b ik, HERE “SHARK
7 ERAT N, B RESASRAS TR, BT S T AR R A M BT 1!

6.1.5 ERTAMEFRRSYVIEINE

AR, fTARTERFRATFE LW I, (HEIFARES 2B UABRRZSHL, NA
AR I AR, T eI AR B9

(1) XFREVRYE, FBINZEME TR RE” o, FEEDFF (FiR) Bk
o WRFARAKE, IBASERIFTERX R DERFF AL, BAFHRBILARE
Hit, WREPAR LR “HAERsh" 60, BEARTERMR AR “F4” WahMmam R
&7 . MWSEBLESRFE, ARSHLREAT LIRS A 77 08l (i Esh &g &k 4 T3¢
M), T DUR SRR 9 U B (fldn, det— A mE ek, YRR AR,
XA R R, EHPBERREIERE, SCRAHHE, SFMRER, ZRHE) o

(2) XFFAT M, Ak T PRI X e 55 A 28 AR B A 95 2 v AR 1 1 SORSE Y, X ARY T
TRYGE AT AR, AR SR 1 A Rt S A A il DA T ORI ek
RAEMERE, Fit, X%PrER il W—AWb s, BAENCEA T —
BERIBOAR, REH SRS A T AR, EFESIE, 4R B BT AR A T
T, KA T LB

(3) — MRV, 17 RRAIGE SRR T EHAIBIAT R BN, AR AT X R
SR A SN —— AT B IEAE [ BARE B, RARA A TRAHM, MFEEGE
#E . BRPE PSRN, TECNZ B IEE, THME RIS fTE A
fry s, BAREREXE T RIS SMEE, BRI
ar, T HXWREHF T ANERZNASEZ — A, TEBEIXFRIE AR, AR TE
RZEHLRAT A 2 (6] G Al — AU -

6.1.6 fTHRHITRIAGHE ( Coroutine )

FEUnity3DAIAT AR FOEATI, 76 TR 544 T AT LAFFJE PMRIFRF ( Coroutine ) , RP7E £72
Pz T RIS 73— B2 i ab B, DA AT AERR E i HLEA T

(1) EBIERS (55FF ) BF;

(2) HFE—AmAT P TE R (el shiE ) |, R A T AT BT

(3) SFRAERAETE B 5 IR A T ) T AR

FEUnity3DH, {#i fiMonoBehaviour.StartCoroutine J5 2% B o] 7 jg — b EIREF , %05

B ZiFEMonoBehaviour8( 4k 7K T MonoBehaviour )22 i . SUpdatesRE—FE, 2 7E
MainThread P AT . f# HStopCoroutine ( string methodName ) % |F—/Mp R, 5
StopAllCoroutines(\ R4 IEFTA AT LAZE (L PR AR . ELX AN 7 248 H B2 11 % MonoBehaviour
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RIS

W [RIFEIF BN &1 (yield return i84] ) 4R, H IR EA SR MR SE AT IS T EY
N E]

FEUnity3DHT, X EpE AOERARE+ 0 2, F m H— A B TR . e — 1
%5 () GameObject, SAJG A EHME — A, BANEWT

using UnityEngine;

using System.Collections;

public class theCoroutine : MonoBehaviour {

void Start () {
StartCoroutine ("Do") ;

print ("return immediately:"+Time.time) ;

IEnumerator Do ()
{
print ("Do now:"+Time.time) ;
yield return new WaitForSeconds (2) ;

print ("Do 2 seconds later:"+Time.time) ;

Do 2 seconds late
yEngine.Mono wur:print{Object)

E6.20 #Hid
1M AR

using UnityEngine;

using System.Collections;
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public class theCoroutine : MonoBehaviour {

IEnumerator Start ()

{
yield return StartCoroutine ("Do") ;

print ("still return immediately this time?:"+Time.time) ;

IEnumerator Do ( )
{
print ("Do now:"+Time.time) ;
yield return new WaitForSeconds (2) ;

print ("Do 2 seconds later:"+Time.time) ;

PO S i HH WM6mrmo

i o still return Immedi

UnityEngine. l‘1rrLEFl>a

®6.21 HiH

R AR B R G R A —REE?

F R —A T, fEJH “StartCoroutine ( "Do" ) 7 JGERAEGLRIIR 0], [ 57 Z & 4
return immediately: 0, {HILEfDofffE FUZ RS 1E, B IRKE A yiel d A S AF 7 JJEA\L, 5]
M, PR )G, RUFNST, #ETFRMAT “print ("Do 2 seconds later:"+Time.time ) 7 B}, 7F
e LRt “Do 2 seconds later: 2.0151287

1 M7, AT RAE T2,  “yield return StartCoroutine ( "Do" ) ;" B, Start
il e X LTI 45 1E, T Dol B2 55 ¢ M APE 4t “Do 2 seconds later: 2.007239” , ZJFDoff
B2l , MEHS StartGIFE W yield R e, H T ORIREEPAT “still return immediately this time?
2.007239.” ,

A RIS, AT DA B i 8] (9 SRR, ke, AT AR e SRR ESRAT
Tl IFEFY
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6.2 11 ANt itnpl

AATE LM T RO R B R E BB R T

6.2.1 RBI1: BRRSIAT AR B

T, GEE AN SERREEF, SRERTARCR MR
RS 2R BT, A — ARG, ERTAINT.
PIRRRA GBS (Patrol ) , UER, B 2PEFFS o E BB A TIGE, AR Ak Bl b

%, B ABZERE (Chase) ;

TEIBERET, AEHWBERETATHHERN, WRE, #BCRE (Anack) , &

o WRBIREGE, RELBBEIIRK;

FEEBORE T, WEREMABITHGRGRE, FRIGBZ, WREARE, FHREKERE .
FESEST Y, NATM AT A BRRSHEEIMRE.
B, URSRES: “BEIK? T . “WEEIRLESERAE?

i, ATRUFIREGRE? T .

T, i AT ARSI AL BT 28

1. Al BITASH
WA, Beiifm ity &4 & 7
H” o KRR, AR T NE6.22 TR 6T .
X 6T T E N RSB, Horp, 3Fh#E
WA RO AT L, 3FRAE T LAF
AR S

W5 20 Je 6 TR S ALZ SR H 40k, Wk
153 T F6.239 AT ks

" “BENEIE LY
REEIEE? | | MK (Atack)
E;gg?% iB& (Chase)
ﬁ‘ﬁ?éi;%% K% (Patrol)

E6.22 S RIEH6IR

2—>

1.2
K

N

2.2
Wig

E6.23 1TAKt
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2. T AWMBMITIZESE

EXAT AR, R b2 R oS BT — T AL, T A
PATERRE—DF N EL— “BFERHEERN? 7 o R DRAEE, S~
G5 45 LR [l success (UEPABLRAESENE BN ) |, IEAMUF T S 1 SUEPITER T —1
FAT 12— AR N S LR [Mlsuccess, ARA, M A 11 2R EREES S0 [[]
success, XM}, FEEET ROLT HHATREEMNUTF19 8, HiERFlsuccess,

R HLLIP “IEAEBEEEA? 7 R E0R Elfailure ( RARTRK LR, AE
W FEE N ), ABANT A1 5 LR [Ffailure, JFFH SIS HAEPATHAT 1.2, Wi
BH#EF ERAERET f0& Flfailure. XA, HEETROSPATT —MFFHE2, XF
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using UnityEngine;

using System.Collections;
using System.Collections.Generic;

/ /Rl Reactffi fF B, Fhw b T8 #AT;
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using React;

using Action = System.Collections.Generic.IEnumerator<React.NodeResult>;

public class enemyBehavior : MonoBehaviour {

Animation animComponent;
CharacterController controller;
public float runSpeed = 70.0f;

public Transform player;

private Vector3 walkDirection;
private bool isRunningToTarget = false;

private bool runToTarget = false;

void Start () {
animComponent = GetComponent<Animation> () ;
controller = GetComponent<CharacterController> () ;

animComponent .wrapMode = WrapMode.Loop;

void Update ()
{

walkDirection = player.position - transform.position;

if (runToTarget)
{

controller.SimpleMove (walkDirection * runSpeed * Time.deltaTime) ;

/AT AT EIdlePATHRE;
public Action Idle ()
{
/B HEE
animComponent .CrossFade ( "Idle") ;

/VEE, EfEHReactEHE, THY HRELREAKN yield;
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yield return NodeResult.Success;

/ /4T A% BattackhATHRAD;
public Action Attack ()
{
print ("now attacking") ;
animComponent .CrossFade ( "StandingFire") ;

yield return NodeResult.Success;

public Action Reload ()
{
print ("now reloading") ;
animComponent .CrossFade ("StandingReloadM4" ) ;

yield return NodeResult;Success;

public Action MoveToTarget ( )
{

runToTarget = true;

/ /4R 5 TR B 8 F 07 K F100;

if (walkDirection.sqrMagnitude > 100)

{
print ("now moving to target") ;
animComponent.CrossFade ("Ruq");
/ /3% B IR E 4 R Bcontinue, WA #&success, iX Econtinuet ¥ Frunning;
/7B F e BARAS B A REAE — U A, BT T — 2 B 23X B 4k S AT
//EE GRS BT 5 /N TF 100k ik
yield return NodeResult.Continue;

}

else

{
[/ EERERILK, KEsuccess;

runToTarget = false;
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yield return NodeResult.Success;

/ /%A= EcanSeePlayer W HATR A, HIBr e % & 2ILK;

[IFERAEEF, #F AR EEEtrues false;

// Tt action AR Elsuccess® failure;

public bool CanSeePlayer ()

{
var playerDirection = player.position - transform.position;
playerDirection.y = 0;
var ray = new Ray (transform.position+new Vector3 (0,1,0),

playerDirection) ;

var inFOV = Vector3.Angle (transform.forward, playerDirection) < 45;
if (inFOV)
{
RaycastHit hit;
if (Physics.Raycast (ray, out hit, 10000) )
{
[/ R EITR Z 8 %A WEEE, W3R Etrue, FNEFEfalse;

return hit.collider.transform == player;

Debug.Log ("can't see player!") ;

return false;

AR e

VAR B ) AT E R, g i sh 23 54, A E %l CharacterController,
BlfCenterf{H, )5, HEBIM E—/N59%%5 WA enemyBehavior, T RKZH E—/N i
BOT AT IR A FNAT L . 8 [ Component ] — [ Seripts ] — [ Reactor ] , MEAAL
+ E#Reactorf A<, $fenemyBehaviorTreef 7 i i #|Reactorfi Reactable ™, UN&6.62, &
6.631 7 o
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R FB;EHE7-1 Shelter.cs

using UnityEngine;
using System.Collections;

using System.Collections.Generic;

public class Shelter : MonoBehaviour
{
/B R R AL R
private static List<Shelter> Shelters = new List<Shelter> () ;

public static List<Shelter> Shelters { get { return _Shelters; } }

/1B AR #
public EnemyAIController Controller { get; set; }

void Start ()
{

enabled = false;

/ /¥ 8 & mAShelters& ¥;
_Shelters.Add (this) ;

void OnDrawGizmos ()
{
[/ EREERAEMEE R —KER;

Gizmos.DrawIcon ( transform.position, "Shelter.png");

7.3 ifRnady g S A

7.31 QIBTHEmMER

A THEE . ¥l PRI — T, FMRigidbody, 7HIBullet.cshiis
%E‘EProjectﬁﬁﬁF’iﬂi [ Create ] — [ Material ] , FFUREFAHMN AL, WE7.3/n~, 7
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ijevtffﬁ*fiff'-%ﬁ-ﬂ} [ Create ] — [ Prefab ] ., €)#E—"4%5fPrefab, fir 44 HtheBullet, ¥FEIE A
F AR AL B 33X > Prefab
Bullet.cs I A 7 5515 B 19 B 502 T 3 & 5 U speed R SBCHIT 4717 B 6] lifetime

E7.3 F#HInspector@mik

KALBE7-2 Bullet.cs

using UnityEngine;

using System.Collections;

public class Bullet : MonoBehaviour
{

[/ FHBNEE;

public float speed = 100;

/] FHBEBZ AR,

public float lifeTime = 6f;

ey & vack
[HideInInspector]

public Vector3 direction;

void Start ()
{
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//fElifeTimeZ EH%;
Destroy (gameObject, lifeTime) ;

void Update ()

q
[/ B ERH THAE;

transform.position += direction * speed * Time.deltaTime;

/1S TR SRR AR
void OnTriggerEnter (Collider other)

{ .
/10 R — AR AT
if (other.tag == "Player")
{
/B TR ) BEAE
PlayerController controller;
controller = other.GetComponent<PlayerController>( ) ;

controller.health -= 20;

/1 HEETH,;
Destroy (gameObject) ;

/1R E AR RHAAE;
if (other.tag == "Enemy")
{
/ /R BN W B AR5
EnemyAIController controller;
controller = other.GetComponent<EnemyAIController> () ;

controller.health -= 20;

Destroy (gameObject) ;
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732 AMARHSHE

WA A B AR HEA T HE— B Y R, AT RETE BB A RO AR TE Ay . AR FHIMAR
=i, MNTFEARBREWA, b, FTHaSn, RAFEHRSHS UL T .

EBiEHA7-3 Gun.cs

using UnityEngine;

using System.Collections;

public class Gun : MonoBehaviour

{
/I FRTER;
public GameObject bulletPrefab;
[/ FREERME;

public Transform bulletSpawnPoint;

/1T KB 3
public AudioClip fireSound;

/TR EE
public AudioClip reloadSound;

/ /KT 8 B et 6] 8] B

public float fireInterval;

[/ FRAREE, AREREENHAL;
public float spread = 0.5f;

/1SRRG EE;
public int ammo = 30;
[IERmFRGHTFREE;

public int reloadAmount = 30;

/1 FHE T

private Vector3 bulletDirection;
R LT

private Quaternion bulletRotation;
/7 2R B S5 ey B A 5

private float lastFireTime = -1;




DR R

/] R EAET K

private bool isFiring = false;

/ /A
[HideInInspector]

public GameObject controller;

void Start ()
{
if (bulletSpawnPoint == null)

bulletSpawnPoint = transform;

public void Fire ()
{

isFiring = true;

public void StopFire ()
{

isFiring = false;

void Update ()
{
/1 R B R A
if (controller != null)
{
/IR TF RN ME, T FROLG T 6
Quaternion spreadRot = Quaternion.Euler (0, (Random.value-
0.5f) * 2 * spread,0) ;
bulletRotation = Quaternion.LookRotation (spreadRot *
controller.transform.forward) ;

bulletDirection = bulletRotation * Vector3.forward;
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[/ REATFK, HAAHY;
if (isFiring && ammo > 0)
{
/ /BB kR K BT Y 6] IR R 18] AT T ok R ST ek a1 1B B
if (Time.time - lastFireTime > firelInterval)
{
[/ BRRSTFHR; FH &GRS TR E;
Shoot () ;

lastFireTime = Time.time;

void Shoot ()

{
[/ R EAEHH, EEEE;
if (controller == null)

return;

/1 EPFRBER; FAHFHRREBERAT M,
GameObject bulletObj = Instantiate (bulletPrefab, bulletSpawnPoint.
position, bulletRotation) as GameObject;

bulletObj.GetComponent<Bullet> ( ) .direction = bulletDirection;

/I ERFFKEF;
if (fireSound != null)

audio.PlayOneShot ( fireSound, 1) ;

[/ R YW FREATO, BAFHEEL;
if (ammo > 0)

ammo =-;

public void Reload ( )
{
/[/mFH, BREE;
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ammo = reloadAmount;
if (reloadSound != null)
audio.PlayOneShot ( reloadSound,1) ;

7.4 HldEMA

Ay sl ) B R B A sh B 7 Sorh, RPEEAFAL R, W Character Controller#1 {4, ¥
PlayerController.csfiIZA , JF EAHN 240,

B BT A9 % A MAFE A F] Inspector [T 2 1 PlayerControllerlIAS i WeaponH , 18 B BT F; 1) A
M, SR LS5 ] R 43 5l A Bl Redblood FlIBlackblood fi7 &

msP*‘ﬂ*OPﬁﬁ*ﬁ HPlay ModeZn & 4b F kA AR R AR, SRR AEWE AR, B

TaZabiiexk, JFEM P RES BRI FE WIS, R, A% IEHE NI

t,umﬁmm%u

WEEFZSEZ G, B Inspectorlil At P EEETag A Player,
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REHFHE7-4 PlayerController.cs

using UnityEngine;

using System.Collections;

public class PlayerController : MonoBehaviour

{
T S 5% S
public bool playMode = false;
/KT A WA

public GameObject weapon;

/IR e JE
public float turnSpeed = 2;

//GUI T # fn 4y 508 B K ;
public Texture2D redblood;

public Texture2D blackblood;

5 &k k¥

[HideInInspector]
public int health;

/1 RETK;
[HideInInspector]

public bool isFiring = false;

/ 13k 1% 5 B AL

private Animation anim;

/1R A B

private CharacterController controller;
/ /% Ftransform4l #;

private Transform t;

/7 AR A

private Gun gunScript;

[/ REEEMTHE;
private bool isReloading = false;

/ /HnF ¥ 5 & A A% B e
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private float reloadTime;

/PR N E, wasdi#;
private float input x;

private float input y:

/DR R

private Vector3 velocity = Vector3.zero;
/IR AT

private float speed = 1;

/) EXE I

private float gravity = 20;

void Start ()

{
/IR RREEFE, HEAY, transform;
controller = GetComponent<CharacterController> () ;
anim = GetComponent<Animation> () ;

_t = transform;

// FE 1 A o E B R R
reloadTime = anim["StandingReloadM4"].length;
[/ BRATAR Y o A AL 5

gunScript = weapon.GetComponent<Gun> ( ) ;

/1 RAN, AR R A 4 A A T A A
if (weapon != null)

gunScript.controller = t.gameObject;

/BRI E, TR A AE N 100;
health = 100;

void Update ()

{
/] RAE T i AR
if (playMode)
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// R EREANTO, MLHKE S, ¥ TGameOver;
if (health <= 0)
{

Destroy (this.gameObject) ;

BApplication.LoadLevel ( "GameOver") ;

/g
float step = turnSpeed * Time.deltaTime;
// A ThirdPersonShooterGameCamera ¥ % fF4T # B AR A AL E ;
Transform target = Camera.main.GetComponent<ThirdPersonShooterGame
Camera> ( ) .aimTarget;
[/ RETE S AALE 2| 4T & B A0 &
Vector3 newVel = target.position - transform.position;
/ /16 B AR R #
Vector3 newDir = Vector3.RotateTowards (transform.forward, newVel.
normalized, step, 0.0f) ;

transform.rotation = Quaternion.LookRotation ( newDir) ;

/1R BB,
float input modifier = (input x != 0.0f && input y != 0.0f) 2
0.7071f : 1.0f;

//BIRAT G A A A T e B RN

input_x = Input.GetAxis ("Horizontal") ;
input y = Input.GetAxis ("Vertical") ;
/ /3K B e

_velocity = new Vector3 (input_x * input _modifier, -0.75f, input y

* input modifier) ;

_velocity = _t.TransformDirection (_velocity) * _speed;
_velocity.y -= gravity * Time.deltaTime;
/1 ERTE S5

controller.Move (_velocity * Time.deltaTime) ;
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/IRERERN, AN E;
if (input_y > 0.01f)
anim.CrossFade ( "Walk") ;
else if (input_y < =-0.01f)
anim.CrossFade ( "WalkBackwards") ;
else if (input x > 0.01f)
anim.CrossFade ("StrafeWalkRight") ;
else if (input x < -0.01f)
anim.CrossFade ( "StrafeWalkLeft") ;
else if (!isReloading)

anim.CrossFade ("Idle") ;

/ /I RIL KA T IR

if (Input.GetButton ("Firel") )

{
/I BRI KB & AR B AT HFire () BH;
anim.Play ( "StandingFire") ;
isFiring = true;

gunScript.Fire () ;

}

else

{
[/ RIFTEEAZ T k4, A4 A BATHStopFire () #;
isFiring = false;

gunScript.StopFire () ;

/BRI T I FosE, HURHAL T FRREA;
if (Input.GetButton ("Reload") && (!isReloading) )
{
[/ EH TS E, PR M AT HReload () #E¥;
isReloading = true;
anim.Play ( "StandingReloadM4" ) ;
gunScript.Reload ( ) ;
//#fAWaitForReloading W2, %fFmTF s EE i xE;

StartCoroutine ( "WaitForReloading") ;
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[/ RTRIE TR, FHwEsdE;
if (Input.GetButton ("Aim") )

{
anim.Play ( "StandingAim") ;

/I RTRET THER, BATHESE;
if (Input.GetButton ("Crouch") )
{

anim.Play ("Crouch") ;

/1042, B RPRIE AT 5 & o v EE R
IEnumerator WaitForReloading ( )
{
yield return new WaitForSeconds (reloadTime) ;

isReloading = false;

[/ RAETHERER, AP RELETTAN 4,
void OnGUI ()
{
if (playMode)
{
if (health < 0)
health = 0;
int blood width = redblood.width * health / 100;
GUI.DrawTexture (new Rect (100,100,blackblood.width,blackblood.
height ) ,blackblood) ;
GUI.DrawTexture (new Rect (100,100,blood_width,redblood.
height ) , redblood) ;
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using UnityEngine;

using System.Collections;

E7.6 Main Cameratiinspectormik
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public class ThirdPersonShooterGameCamera : MonoBehaviour

{
/ /BT F B transform;
public Transform player;
[IERNSERR;

public Texture crosshair;

/ /B AR

public Transform aimTarget:

public float smoothingTime 10.0£;

[IEEBEENRBE;

public Vector3 pivotOffset = new Vector3 (0.2f, 0.7f, 0.0f) ;
& LN TS &

public Vector3 camOffset new Vector3 (0.0f, 0.7f, -3.4f) ;

new Vector3 (0.35f, 1.7f, 0.0f) ;

public Vector3 closeOffset

/1R FARE E T v o o R

public float horizontalAimingSpeed = 800f;
public float verticalAimingSpeed = 800f;
/I BRAKFFELA;

public float maxVerticalAngle = 80f;
public float minVerticalAngle = -80f;

// BAFREE

public float mouseSensitivity

0.3f;

/IR PRAREFELAR;

private float angleH

o
o o
Ne ~.

private float angleV

private Transform cam;

/1R RAANLEE B 5

private float maxCamDist = 1;
private LayerMask mask;

/1 FRBTEAE;

private Vector3 smoothPlayerPos;
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{

void Start ()

/ /37 3 — A % 3t B Oy o B AR
GameObject g=new GameObject () ;

aimTarget=g.transform;

/] BIRF#EE RinZEmaskd ;

mask = 1 << player.gameObject.layer;

//¥1Ignore Raycast/ZEtuZ|mask¥;

mask |= 1 << LayerMask.NameToLayer ( "Ignore Raycast") ;
// R#mask;

mask = ~mask;

/ /% HFtransform;

cam = transform;

/I RBFTEME

smoothPlayerPos = player.position;

maxCamDist = 3;

//E %, #ELateUpdated EHMILLLE;
void LateUpdate () {

if (Time.deltaTime == 0 || Time.timeScale == 0 || player == null)

return;

angleH += Mathf.Clamp ( Input.GetAxis ("Mouse X") , -1, 1) *

horizontalAimingSpeed * Time.deltaTime;

angleV += Mathf.Clamp (Input.GetAxis ("Mouse Y") , -1, 1) *

verticalAimingSpeed * Time.deltaTime;
/IREEEAE;
angleV = Mathf.Clamp (angleV, minVerticalAngle, maxVerticalAngle) ;

/1 EBRABHIALE Z AT, 7l oKk o B v B
/73R, WRBNXWEAEEMERE (Fl, HERE), BT ARELANER,;

float prevDist = (aimTarget.position - cam.position) .magnitude;
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/7 VB AL A 5
Quaternion aimRotation = Quaternion.Euler (-angleV, angleH, 0) ;
Quaternion camYRotation = Quaternion.Euler (0, angleH, 0) ;

cam.rotation = aimRotation;

//RE AL m AL E
smoothPlayerPos = Vector3.Lerp ( smoothPlayerPos, player.position,
smoothingTime * Time.deltaTime) ;

smoothPlayerPos.x = player.position.x;

smoothPlayerPos.z player.position.z;

Vector3 farCamPoint = smoothPlayerPos + camYRotation * pivotOffset
+ aimRotation * camOffset;

Vector3 closeCamPoint = player.position + camYRotation * closeOffset;

float farDist = Vector3.Distance ( farCamPoint, closeCamPoint) ;

/ /it FmaxCamDist ¥ n 2| farDist B IE & ;

maxCamDist = Mathf.Lerp (maxCamDist, farDist, 5 * Time.deltaTime) ;

/I EANALE, RERENAS 25 LR
RaycastHit hit;
Vector3 closeToFarDir = (farCamPoint - closeCamPoint) / farDist;
float padding = 0.3f;
if (Physics.Raycast (closeCamPoint, closeToFarDir, out hit,
maxCamDist + padding, mask) ) {
maxCamDist = hit.distance - padding;
}

cam.position = closeCamPoint + closeToFarDir * maxCamDist;

/7 AN ST S 2, REI G R S EEE;

float aimTargetDist;

if (Physics.Raycast (cam.position, cam.forward, out hit, 100, mask) ) {
aimTargetDist = hit.distance + 0.05f;

}

else |
[/ RBAREEMAG R, WARFRKNGIER, ERIEXMEFED HS;

aimTargetDist = Mathf.Max (5, prevDist) ;
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// RRAET o BE B E o B AR LR

aimTarget.position = cam.position + cam.forward * aimTargetDist;

/IERFELETAE,
void OnGUI ()
{
if (Time.time != 0 && Time.timeScale != 0)
GUI.DrawTexture (new Rect (Screen.width/2- (crosshair.
width*0.5f) , Screen.height/2- (crosshair.height*0.5f) ,

crosshair.width, crosshair.height) , crosshair) ;

7.6 fIHEAATL M

WBiats shim P EN AT AR A 275, Bl Character ControllerZH 44 .

761 MReact®EMHITAHM
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AR TRITE] B Tick Duration. #RJ5, #SHIEnemyBT

E7.7 ReactififtmE it #4704
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7.6.2 HITANMEENREE

RECN AT S/ A EnemyET.csEﬂIZF o

HAre gem il 747 R, (RSB & 5 847 M B, 3 s 7E
EnemyBT.csfiiA<riE S, FH, FFEAESA M Inspector A - 7 NI

T B, EnemyBT.csfIA L5 T2 0 EHEHI IER 57, XRFHEAN TR EE 5
EFERRE TSI HbAE L, A NIRRT LT, S07E T U Dad 7 AR B e 25388 o —4~ shimi .

KFLEH7-6 EnemyBT.cs

using UnityEngine;

using System.Collections;
using System.Collections.Generic;
using React;

using Action = System.Collections.Generic.IEnumerator<React.NodeResult>;

public class EnemyBT : MonoBehaviour
{

/ /5 A

private Animation anim;

// EnemyAIController#lf#;

private EnemyAlIController aiController;

/ [ FERFRIT 5

private bool delayFlag = false;
//HERZE B I

private bool delayStart = false;

/ /BEHLIE R By ARIT 5

private bool delayRandomFlag = false;
/I HRLIER B BT 4R

private bool delayRandomStart
/ /REAILIE R Wy 18] 5

private float randomDelayTime = 0;

false;

/ /3 3L 5 B W ]
private float standingTime;

/ /36505 8 S B
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private bool finishStandingAnimation = false;
SNk Ve e

private bool standingStart = false;

private float crouchTime;
private bool finishCrouchAnimation = false;

private bool crouchStart = false;

private float aimTime;
private bool finishAimAnimation = false;

private bool aimStart = false;

private bool finishFireAnimation = false;
private bool fireStart = false;

private float randomFireTime = O;

private float reloadTime;
private bool finishReloadAnimation = false;

private bool reloadStart = false;

void Start ()

{
/ /%135 & 4 fPEnemyAIController 4l 44 ;
anim = GetComponent<Animation> ( ) ;

aiController = GetComponent<EnemyAIController> () ;

AT Rk Gl

standingTime = anim["Standing"].length;
crouchTime = anim["Crouch"].length;

aimTime = anim["StandingAimCenter"].length;

reloadTime = anim["Reload"].length;

void Update () {
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/ /4T A B Crouch By R 4 ;

public Action Crouch ()

{
/1A T ESFHMEBAT AR HATRAE, X 2w\ Debughir i 5 8 ;
Debug.Log ( "crouching") ;

// R EF A Crouch () Bk,

aiController.Crouch ( ) ;

[/ RT3 E kT A

if (!crouchStart)

{
/ /P FAWaitForCrouchAnimationthfs;
StartCoroutine ( "WaitForCrouchAnimation") ;

crouchStart = true;

/ /R T 8 P

if (finishCrouchAnimation)

{
[/ BB R BAE, HEREHATE RSuccess;
finishCrouchAnimation = false;
crouchStart = false;
yield return NodeResult.Success;

}

else

{
[/ R T s BmAERATE, REF AHTEREContinue;

yield return NodeResult.Continue;

/ /ST L B 5 R AR
IEnumerator WaitForCrouchAnimation ( )
{
//FffcrouchTime#h f5, R EI4kSEMIT T — K54,

yield return new WaitForSeconds (crouchTime) ;
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//REBERRRE, o THECHRTE;

finishCrouchAnimation = true;

/ /47 A B stand KA
public Action Stand ()
{

Debug.Log ( "standing!") ;

aiController.Stand () ;

if (!standingStart)
{
StartCoroutine ( "WaitForStandingAnimation") ;

standingStart = true;

if (finishStandingAnimation)

finishStandingAnimation = false;
standingStart = false;
yield return NodeResult.Success;
}
else
{

yield return NodeResult.Continue;

IEnumerator WaitForStandingAnimation ( )
{
yield return new WaitForSeconds ( standingTime) ;

finishStandingAnimation = true;
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/ /AT A A R AImB A ;
public Action Aim ()

{
Debug.Log ("aiming!") ;
/ /¥ FlEnemyAIControllerH #Haim () #E#;

aiController.Aim () ;

/e B T
if (laimStart)
{

StartCoroutine ("WaitForAimAnimation") ;

aimStart = true;

if (finishAimAnimation)

finishAimAnimation = false;
aimStart = false;
yield return NodeResult.Success;

}

else

{

yield return NodeResult.Continue;

IEnumerator WaitForAimAnimation ()

{
yield return new WaitForSeconds (aimTime) ;

finishAimAnimation = true;

/14T A H B Fire IR
public Action Fire ()

{
Debug.Log ( "firing!") ;
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//¥ F EnemyAIController¥#Fire () &E#;

aiController.Fire () ;

e T BT 5 AT
if (!fireStart)
{

StartCoroutine ( "WaitForFireAnimation") ;

fireStart = true;

if (finishFireAnimation)

finishFireAnimation = false;

fireStart = false;

//V A stopFire () &%, EiEHK;
aiController.StopFire () ;

yield return NodeResult.Success;

else

yield return NodeResult.Continue;

IEnumerator WaitForFireAnimation ()

{
/ /A R 1B AL 2 7 8 T K B 6 5

yield return new WaitForSeconds ( randomFireTime) ;

finishFireAnimation = true;

/ /4T AP & PickRandomFireTime B 1K ;
public Action PickRandomFireTime ( )
{

Debug.Log ( "picking random fire time!") ;

int minTime = 1;
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int maxTime = 4;

randomFireTime = Random.Range (minTime,maxTime) ;

yield return NodeResult.Success;

/ /AT A #tH EReload i KA ;
public Action Reload ()

{
Debug.Log ("reloading!") ;

aiController.Reload () ;

if (!reloadStart)
{

StartCoroutine ( "WaitForReloadAnimation") ;

reloadStart = true;

if (finishReloadAnimation)

finishReloadAnimation = false;

reloadStart = false;

yield return NodeResult.Success;

else

yield return NodeResult.Continue;

IEnumerator WaitForReloadAnimation ()
{
yield return new WaitForSeconds (reloadTime) ;

finishReloadAnimation = true;
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/ /4T A #F EDelay X5 ;
public Action Delay ()

{

Debug.Log ( "delay 1 second!") ;

if
{

if

}

( 'delayStart)

StartCoroutine ("DelayForSeconds") ;

delayStart = true;

(delayFlag)

delayFlag = false;

delayStart = false;

yield return NodeResult.Success;

else

yield return NodeResult.Continue;

IEnumerator DelayForSeconds ()

{

yield return new WaitForSeconds (1) ;

delayFlag = true;

/ /4T A # ¥ B DelayRandomty X5 ;
public Action DelayRandom ( )

{

Debug.Log ("delay random time!") ;

if ( !delayRandomStart )

{

[/ FE2FnT7 Z 8] 5 A —ANREALER
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randomDelayTime = Random.Range (2,7) ;
StartCoroutine ( "DelayForRandomSeconds" ) ;

delayRandomStart = true;

if (delayRandomFlag)

delayRandomFlag = false;
delayRandomStart = false;

yield return NodeResult.Success;

}
else

yield return NodeResult.Continue;

IEnumerator DelayForRandomSeconds ( )

{

yield return new WaitForSeconds ( randomDelayTime) ;

delayRandomFlag = true;

/ /4T A B GoToShelter#y K ;
public Action GoToShelter ( )

{
Debug.Log ("going towards shelter!") ;

aiController.runToDestination = true;

/ /1 flEnemyAIController A ¥ #yRunTowardsShelter ( ) #¥;

aiController.RunTowardsShelter () ;

[/ R BAALE 5 RO B BE AT EAME, A4 kR ok Bk R

if (Vector3.Distance (aiController.Shelter.transform.position,

aiController.transform.position) > aiController.ShelterDistance)
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//E B E#ATE Rcontinue;

yield return NodeResult.Continue;
}
else

{
//BE KA A, REF EHAITE B Success;

aiController.runToDestination = false;

yield return NodeResult.Success;

/ /AT AW ESelectNewShelter X 53 ;
public Action SelectNewShelter ()

{

Debug.Log ( "selecting new shelter!"™) ;
aiController.SelectNewShelter () ;

if (aiController.Shelter != null)
yield return NodeResult.Success;
else

yield return NodeResult.Failure;

// TSR SEIAT AR RHT ARG,

//AT AW F HisPlayerFiring () MR &;
public bool isPlayerFiring ()

{

Debug.Log ( "player firing?") ;

return aiController.IsPlayerFiring () ;
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/ /4T A # B isBehindShelter X4 ;
public bool isBehindShelter ()

{
Debug.Log ( "behind shelter?") ;

if (aiController.Shelter == null)

return false;

return Vector3.Distance (aiController.Shelter.transform.position,

aiController.transform.position) <= aiController.ShelterDistance;

/ /4T M F EisShelterLocated WX A,
public bool isShelterLocated ()

{
Debug.Log ( "has shelter?") ;

return aiController.Shelter != null;

/ /4T AP EisNotBehindShelter XA ;
public bool isNotBehindShelter ()

{
Debug.Log ( "not behind shelter?") ;

if (aiController.Shelter == null)

return true;

return Vector3.Distance (aiController.Shelter.transform,.position,

aiController.transform.position) > aiController.ShelterDistance;

/ /4T M E shouldReload X,
public bool shouldReload ()
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Debug.Log ( "should reload?") ;

return aiController.shouldReload ( ) ;

7.6.3 WMAAITEFBIEGHRA

5 [ Component ] — [ Pathfinding ] — [ Seeker ] , &L AAT I Seeker -5 A
FFHNAI SR AMATIN Gun.cs A, I8 LM S8

A AAIH- G Enemy AlController.cs I 45 .
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HRE;EH7-7 EnemyAlController

{

1/
public class EnemyAIController : AIPath

using UnityEngine;
using System.Collections;

using Pathfinding;

%% FEA* Pathfinding Project FAIPathiyik & %;

/74 R R EE B ANTRAMER, AN LB A REA;
public float ShelterDistance = 0.6f;

/ 1A By i;

public GameObject weapon;

V75 32 2 &k 4.

public GameObject explosionPrefab;

//FB B TER,
public GameObject targetPrefab;

/IR IR R ;

private GameObject player;

/ PRR I A

private PlayerController playerController;
/IR AR

private Gun gunScript;

/7 SR IR 5

private Shelter _Shelter;

/ /3 4

private Animation anim;

249N kS B

[HideInInspector]
public int health = 100;

[/ RBEAK R BT A E E;
[HideInInspector]

public bool runToDestination = false;

public Shelter Shelter
{
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get {return Shelter; }
set
{

if (Shelter != value)

{
if ( _Shelter != null)

_Shelter.Controller = null;
_Shelter = value;

if (_Shelter != null)

_Shelter.Controller = this;

void Start ()

{
oz S

anim = GetComponent<Animation> () ;

[/ EPITF B BB, BRI ERY, BERa R AR LN,
- GameObject newTarget = Instantiate (targetPrefab, transform.
position, transform.rotation) as GameObject;

target = newTarget.transform;

//RBFLK xR, HhfFPlayerController M A M, FR4F40 0 B A< 444 ;
player = GameObject.FindGameObjectWithTag ("Player") ;
playerController = player.GetComponent<PlayerController> ( ) ;

gunScript = weapon.GetComponent<Gun> () ;

[/ R, WLARBRMEFENLYTAE;
if (weapon !'= null)

gunScript.controller = transform.gameObject;

// P H #EAaTPathiyStart () EK;
base.Start () ;
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JIEREXNERY, REME,;
public override Vector3 GetFeetPosition ()

{

return tr.position;

void Update ()
{
/1R AEGE A, EOBRERSUE, HERE S
if (health <= 0)
{
Instantiate (explosionPrefab,transform.position,Quaternion.
identity) ;

Destroy ( this.gameObject) ;

[/ REHBAF T BEE, BEARMER (RikK) ;
if ( (Shelter != null) && runToDestination )
{
/A K Update () E#, EHFAGCAMNE;
base.Update () ;

/I RARAERE BfRAtE L Mk, BrARK;

if (!runToDestination)

{
Vector3 dir = player.transform.position - transform.position;
Vector3 newDir = Vector3.RotateTowards (transform.forward, dir.
normalized, turningSpeed * Time.deltaTime, 0.0f) ;

transform.rotation = Quaternion.LookRotation (newDir) ;

public void RunTowardsShelter ()
{
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(1 BHERTE;

anim.CrossFade ( "Run") ;

public void Crouch ()
{
[/ BEHR T E;

anim.CrossFade ("Crouch") ;

public void Stand ()
{
[/ BHIE LB B

anim.CrossFade ("Standing") ;

public void Aim ()
{
/IR ES E

anim.CrossFade ("StandingAimCenter") ;

public void Reload ( )

{
[/ TR &

anim.CrossFade ("Reload") ;
// R B K Reload () #Ek, T,
gunScript.Reload () ;

public void Fire ()

{
/ /R Firesh E;

anim.CrossFade ("Fire") ;

/M AN Fire () B

gunScript.Fire () ;
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public void StopFire ()

{
gunScript.StopFire () ;

/1 BT WA
public void- SelectNewShelter ()
{
/1 F R AL — /T o BB 5
for (int i=0; i<3; i++)
{
int shelterIndex = Random.Range (0,Shelter.Shelters.Count ) ;

if (Shelter.Shelters[shelterIndex] == Shelter)
continue;
if (Shelter.Shelters[shelterIndex].Controller == null)

[/ RB R, REFREERMAE, AAFREERFRE;
this.Shelter = Shelter.Shelters|[shelterIndex];

target.position = this.Shelter.transform.position;
seeker.StartPath (GetFeetPosition ( ) ,target.position) ;

return;

/740 RAE AL A P R A AR B 1 o TR, A4 38 R R BT AT AR R

foreach (var s in Shelter.Shelters)
{
if (s == Shelter)
continue;
/7 RAR B F e IRk A, PRAF K 4B 3R
if (s.Controller == null)

{
this.Shelter = s;

break;
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|78 AlRSRE

/1B EALE;

target.position = this.Shelter.transform.position;

/1R TFHAK;

seeker.StartPath (GetFeetPosition ( ) ,target.position) ;

//HB TR RE EETK;
public bool IsPlayerFiring ()

{
if (playerController.isFiring)

{
print ("The Player is firing!") ;

return true;

}
else

return false;

/1 H W T TR
public bool shouldReload ( )

{
/IR EAT N FERENTL, WLATEMTHE, TNFEE;

return gunScript.ammo < 1;

7.7 BIHEGUIH P i

BIEHP R, ¥ [ GameObject ] — [ Create Other ] — [ GUI Text ] 14, 4M—4
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