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1.1 Application #FESREM

{£ ApplicationZs i, 5 K i # 25 J8 1 4 2 45 dataPath fil loadedLevel . i T-ApplicationZ (¥
persistentDataPath/@ME | streamingAssetsPath/& 1 filtemporaryCachePath)&M: 12 fiE 5 dataPath
JRVESIREARIT, A LR PR ) — R . T I A X S w

1.1.1 dataPath/@f4: BIESCHFIRE

HAiEX public static string dataPath { get; }

ThREERR  IbE A TR IR A BRSO B fE SC-Je s A2 (52 ). AR BIBEAR M AR XS 642
NIRRT & B BAE SR B AR AR, BRI R s
Q Unity Editor: < T2 X4 FrfE 42>/ Assets .
O Mac player: <Jij FH#2/¥ #%4%>/Contents.,
Q iPhone player: <L HI##/¥ ##%4%&>/<AppName.app>/Data.
O Win player: <@l #& ] 447 30 0 SO I B A2 >/Data.,
0O Web player: & Hias &8s Ui Je 4o Xt g is (WA SEPRIEE ST 271 ).
Q Flash: #HHBAEE SO daxt B Ae (BA 32 bR BaE K245 o

7 3 T OGHAMY ﬁ&*ﬂgiéﬁé,'tiﬁ persistentDataPachi\ sfreamingAssetsP;ath#t;tempoiary-
CachePath, ©A169 A4k de4e F AT,
O persistentDataPath: st /& bE ) T8 W — A H X ALHIE -4k B 693542 ( Rk ),
TN T A —EH AL REI, S TR—F&, ERREF PRAMR
S ket, LBEARARG, ERAERENEFFET, LERELR—1,
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2 % 1% Application %

Q streamingAssetsPath: #t/&M A TEEAMIENLE A B K, BEREAHMTHEIZ,
1 AR B — s ISR AR A 9 312

Q temporaryCachePath: /&M T& W — /NGt #4269 58 F ( Rk ), TR
—F &, ERREASTRAMLEME, REREAMEY, (22 ERRHETEE
T, XEWERZR—H,

LHIRT LA R 1 ARPAS [ B A i 1

using UnityEngine;
using System.Collections;

public class DataPath_ts : MonoBehaviour

void Start()

{
/188y TR 6958 15, AR Rk
//dataPathfestreamingAssetsPath&) & {24z & — Mk R AAFAZ A 09 R B 41 R
//persistentDataPathf=temporaryCachePathejsé 24z & — A2 R Aaxf FT & A 69 B 4L &
Debug.Log("dataPath:" + Application.dataPath);
Debug.Log("persistentDataPath:" + Application.persistentDataPath);
Debug.Log("streamingAssetsPath:" + Application.streamingAssetsPath);
Debug. Log("temporaryCachePath:" + Application.temporaryCachePath);

}
}

TEX BRI, A3 HIFTEN ) T 4RMAS R B8 4240, HodataPathfllstreamingAssets-
PathixX -1 1 (1R [ — RO AR R TRE 2% H SR AL B . i TRAEXS B4R, X
M RPEAR R IS R TAEZF G B P i B2 IR S NBEE SO AR . ZES5 15T 45
A, BB T dataPathiX > @ . TMipersistentDataPathfiltemporaryCachePath
XA E PR [0 — R AR e B B EALE, X T ARFES, HAERER
— R, GBS T R R AR — SR S . B - DR A IR AR R
iEfri i, R G5 AT LA X AR a8 M A AR [ B AR T4

B 1-1  dataPathSZfiiliE /R 245 1

1.1.2 loadedLevel BM: XFZE3|

HZAiE% public static int loadedLevel { get; }
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ThEEIRAR  BLE M TR PSRRI e nEk A G (BiScene ) MIESIME ( R ),
SEGER it S E R LoadedLeve  J& PR FH ik .

using UnityEngine;

using System.Collections;

public class LoadedLevel ts : MonoBehaviour

{

void Start()
{

WA SRRk S ok SAR T
Debug.Log("loadedLevel:" + Application.loadedlLevel);
/1€ ST 768 F
Debug.Log("loadedLevelName:" + Application.loadedLevelName);
I RER B FELBIR
// #e4% A Application ## & 7 ik LoadLevel % LoadLevelAdditivedo 4 — 4 87 49 3% % B,
IFFEEERGE—BHE L BT, Y FmELEH, isloadinglevelis mtrue,
//% 0 ik = false
Debug.Log("isLoadinglLevel:" + Application.isLoadinglevel);
/738 @ 55 R ¥ T A A0 3 FHE
Debug.Log("levelCount:" + Application.levelCount);
/1R @ S AT 55 ReGEATFE
/1% REEATFE RS A, BldoFAL, ©R, FRAF, AREAUT AfEL
//RuntimePlatform¥ & &
Debug.Log("platform:" + Application.platform);
/1 %55 RAT EAEAT
Debug.Llog("isPlaying:" + Application.isPlaying);
/1 S ATH BR T & FUnity 5 848 X
Debug.Log("isEditor:" + Application.isEditor);

}

X BRI, 4 BFTERH T ApplicationZ i — bk A M, HAKMREShfE
HEHERE TP ER, E-22 WP TR, HrhlevelCount i h2, X
[H >} 7FBuildSettings ( File—BuildSettings ) H4& P75, BAKHR TR ES.

L

o

e
@

L

o

L

o

E1-2  J@1EloadedLevel i) 5L /s I f 145 1
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1 % Application %

1.2 Application &S 7534

fiApplicationZsHh, ¥ MW Ji A CaptureScreenshot /7% . LoadLevelAdditiveAsync /i Fil
RegisterLogCallback/iik, FIHITEAH/ZHIXLET 4

1.2.1 CaptureScreenshotj5i%: BiUF

EXiZE

LhaEis A

LHIER

(1) public static void CaptureScreenshot(string filename);

(2) public static void CaptureScreenshot(string filename, int superSize);

Horh 2% filename 5 U2 K, superSize WK R, BRiIAHO, BIARHOK.
A5 P T A T 0t AR 1 o AR P AR A A PNGAB K U5 I S22 B IR
FEEMRESE T, WURMR H S N OAAER S SU, Wauiiih, YsuperSize K F 10T,
TR S 1% T P R0 1 B[] 8 i K super Sizefi

Q s E 4 Web # X F L,
Q Sk AZE0DT08d, HZIA[E 0 L2, EFB%T\Z‘iﬁk&Z:é’fE'JM

1 A A S S el { H CaptureScreenshot 77 R # U5 o

using UnityEngine;
using System.Collections;

public class CaptureScreenshot ts : MonoBehaviour

{
int tp = -1;
void Update()

if (tp == 0)
{

IR, TRak
Application.CaptureScreenshot("testo1.png", 0);

else if (tp == 1)

ESES S EN PN S
Application.CaptureScreenshot("testo2.png", 1);

}

else

{
/17K £ ¥ h2, B k24E
Application.CaptureScreenshot("testo3.png", 2);

tp++;
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X BARAS T, BRI T — A int KRR B tp, SRS TEUpdate Jy ik AR BE AN R Y
A RHEA R T3 ARFBR REPNGE fr . i AfTis T, TERTFRAR T EE
A WIPNG U RN, B FCaptureScreenshot 75 i E BT HpAT—k, PrLATNAR
AW NS, R —KPNGE f, Bitest03.png:

using UnityEngine;

using System.Collections;

public class CaptureScreenshot ts : MonoBehaviour

{
void Update() {
Application.CaptureScreenshot("testo1.png", 0);
Application.CaptureScreenshot("testo2.png", 1);
Application.CaptureScreenshot("test03.png", 2);
}

fEUpdate i, MUK T 31k CaptureScreenshot 773, i AE 3 A FEIMOK RS
HE R, ARER—wit, ARG —RIRHARRAER, BB i fr45 R bk
Al —9KPNGE F, Bfitest03.png.

1 T CaptureScreenshot 5 25 1) LA S AR 7 B, PR vl A PR T i 6 35 1O 15 B
— AR N, TR

FEABIT, BHE T ALERRF 72 | A ) TextFieldfi AHE B A LA SCF (IREARE T
FANERBCRTERE ) , iy “BiE” A BIRZ/DNERGUR T XTI AR -1 78
=HEzs b, FI-3REFRSERERE, F1-428d e FEREE, Ki-527E
SCAREPHIA BRI T R BaRIEAR

-3 R G A



% 1% Application %

-4 Hly “HRE" LS RS

F1-5 fERMARETRHIA “BEDLHK" ERECR

A ) o B B M A A Capture Use ts.cs A1 Capture Use Sub ts.cs , H it il A<
Capture_Use_Sub_ts.csFHS 6B~/ NEREM B, HAMBIT,

using UnityEngine;
using System.Collections;

public class Capture Use_Sub_ts : MonoBehaviour

{
/14445 3 69 B 45di



1.2 Application £# A5 %% 7

public Vector3 toward;
1134k 43 #) b 8]
float delays;
void Start()
{
/13 B — AR AR
delays = Random.Range(2.0f, 4.0f);
}

void Update()

WA BB &: & 1 StR & I T S Lok &3
transform.position = Vector3.MoveTowards(transform.position, toward, delays);

}

XA, BRI T — A Etoward, LAELE A Capture Use ts.csH
VA, RG4S R — 7 Edelaysli T T — A FEYLE, DMERA/NBERYIZ 3 845 5N E
S2, BRI RERIEAE TR, AE%ER.

N & ER A Capture Use ts.csH1 I{EHS .

using UnityEngine;
using System.Collections;

public class Capture Use_ts : MonoBehaviour
{
/7td: R R 6 AR A A
Texture2D td = null;
//txt_bg: RMAAEE I AMAYGKFEA
/AR —RLEHB R, TR L—ANhENAKF
IAAEFARLT —ANREHEF
Texture2D txt bg;
//txt_whetxt_hARZFR X AEGTE A=A
int txt_w, txt_h;
//my_save path: F &iz &4 B &% 45412
string my_save_path = "";
//show_txt: FARZRMAH A
string show_txt = "AstsrA";
//my_coloxrs: Ml A2 5 S AHr AAE 6 LU &
Color[] my_colors;
//_wha_h R Az Fmy_colorst) & A= & &
int _w, _h;
//step: R ARLF HATHKE, stepA A4S
//step=0tf, RFHKE, FHALLAEFHAILL
//step=18f, Pp b & “HMZ"H4a6, £AMEFFE
//step=2tf, R E &
//step=38f, A EBRAMEL LAFAABORR, FLRBRATFTHAE
int step = 0;
//go: R AAZE B F AT M Atk 2t 4
public GameObject go;
//gos: R AT FFTA ¢9gort £
GameObject[] gos;



% 1% Application %

//gos_max f] &2 % gos ¢k K ¥

int gos _max;

//gos_cur Fl &3t Fgos 4 Al {& A&

int gos_cur = 0;

//is_show: M A&k BREME T ENSLERTGEEAFHHE
bool[,] is_show;

void Start()

{
/1 # 4 0 ARAE 0 5 A B K
txt_w = 200;
txt_h = 80;
113U K 6 KDy, T a8 & KR ek, AMB R AEAR A A Y LMEE
W= txt_w;
_h = txt_h;
W -=5;
_h -=5;
/18 % Ltxt_bgs @
txt_bg = new Texture2D(txt w, txt_h);
Color[] tdc = new Color[txt_ w * txt_h];
for (int i = 0; 1 < txt w * txt_h; i++)
{
/177 RARF A & S AR R
tdc[i] = Color.white;
}
txt_bg.SetPixels(0, 0, txt_w, txt_h, tdc);
is_show = new bool[_h, _w];
/1A1464egos max, £ K H w* _hthy=npZ —A—BHEALTHSBAT
gos max = w* h/ 3;
/1% lfegos, 1k LMALH A _whe_heh X €] A
gos = new GameObject[gos max];
for (int i = 0; i < gos_max; i++)
{
gos[i] = (GameObject)Instantiate(go, new Vector3(Random.value * _w, Random.value *
h, 10.0f), Quaternion.identity);
gos[i].GetComponent<Capture_Use_Sub_ts>().toward = gos[i].transform.position;
}
/1 Bt An 45 5% A% B
my_save_path = Application.persistentDataPath;
Application.CaptureScreenshot(my_save_path + "/ts02.png");
}

void Update()
switch (step)

case 0:
break;
case 1:
step = 0;
/1B B AR
my_save_path = Application.persistentDataPath;
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Application.CaptureScreenshot(my_save_path + "/tso2.png");
/1 ¥ o Fl— EOUEF ] F AAR A ARG B A
Invoke("My_WaitForSeconds", 0.4f);
Debug.Log(my_save_path);
break;

case 2:
/15T ABERARKEAHE, —MZATRAEEL
/17 VA% Estep=0, & %1% 8 ik
step = 0;
//#ERAR G &
my_save_path = Application.persistentDataPath;
StartCoroutine(WaitLoad(my_save path + "/ts02.png"));
break;

case 3:
/] it ot A R AT SRR, — X AT R Rk AR
1155 VA Estep=0, B 1% 4 & AiREL

step = 0;
W SRV S
Cum();
break;
}
}
/13 B £ AR S
void Cum()
if (td != null)
{
float ft;

//ft: ARRFLAELTAREGRBEM, AREHE @GR
ft = td.GetPixel(2, td.height - _h).r;

/IR RKIELIZAE 4

/I EREENAR, LELN R AGUILK A TR

/15 BEARRALETRAARE, ROUILERARL LA AR S
112 x75 A2 R A T i AR A 4 B o RE

my_colors = td.GetPixels(2, td.height - _h, w, _h);

int 1 = my_colors.Llength;

Debug.Log("length: " + 1);

/1@t i@ Hmy_colors#jRi, H A EFULEAREZR T HERATHAK
for (int 1 = 0; i < 1; i++)

is_show[i / _w, 1 % _w] = my_colors[i].r == ft ? false : true;
}
//3fHEis_showt i HE7|gos ik 6942 E
for (int i = 0; 1 < _h; i++)
{

for (int j = 0; j < _w; j++)

if (is_show[i, j])
{

if (gos_cur < gos_max)

gos[gos_cur].GetComponent<Capture_Use Sub_ts>().toward = new
Vector3(j, i, 0.0f);



10 % 1% Application £

gos[gos_cur].SetActive(true);
gOS_CuT++;

}

/1 5 Tgos ¥ & A4 M F & Agosty B ¥

else

{
Debug.Log(" & #it");
int temps = gos_max;
//3#gosEFY K1.54%
gos_max = (int)(gos_max * 1.5f);
GameObject[] tps = new GameObject[gos_max];
for (int k = 0; k < temps; k++)

tps[k] = gos[kl;

for (int k = temps; k < gos_max; k++)

{
tps[k] = (GameObject)Instantiate(go, new Vector3(Random.value *
h, Random.value * w, 10.0f), Quaternion.identity);
tps[k].GetComponent<Capture_Use_Sub_ts>().toward = tps[k].
transform.position;
}

gos = new GameObject[gos_max];
gos = tps;

gos[gos_cur].GetComponent<Capture_Use_Sub_ts>().toward = new
Vector3(j, i, 0.0f);

gos[gos_cur].SetActive(true);

8OS_CUT++;

}
}
/T8 #gos ¥+ K ¥ F £| 69401k
for (int k = gos_cur; k < gos_max; k++)

gos[k].SetActive(false);
}
}
/1 4% R @
void OnGUI()
{
/7454 4 52 4 HTextFieldss # %
GUI.DrawTexture(new Rect(0.0f, 0.0f, txt_w, txt_h), txt_bg);
GUIStyle gs = new GUIStyle();

gs.fontSize = 50;
show_txt = GUI.TextField(new Rect(0.0f, 0.0f, txt_w, txt_h), show_txt, 15, gs);

if (GUI.Button(new Rect(0, 100, 80, 45), "#=x"))
{
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/734 fTextField & a9 4.5
GUI.FocusControl(null);
//% Egos_curéjifi

gos_cur = 0;

step = 1;
}
/142 A3k o
if (GUI.Button(new Rect(0, 155, 80, 45), "iE:#"))
{
Application.Quit();
}
/17 B K
IEnumerator WaitlLoad(string fileName)
{

WWW wwwTexture = new WWW("file://" + fileName);
Debug. Log (wwwTexture.url);
yield return wwwTexture;
td = wwwTexture.texture;
step = 3;

}

/18N B2

void My WaitForSeconds()

{
step = 2;

}

}

S BEIAS P A A A L B HGER PE( R A B HES /N BRI 8, B R L AEA RS i T
PRAATERE, fEHAETNE, FEEEHRTRYAER.

1.2.2 LoadlLevelAdditiveAsyncF5iE: FEMEXF

EHZAiEE (1) public static AsyncOperation LoadlLevelAdditiveAsync(int index);
HrhZHindex 2HOMBCRIWERGE, 7] ATESRHiFile—Build Settings P A & X
MR ME.
(2) public static AsyncOperation LoadlLevelAdditiveAsync(string levelName);

HrhZ4levelName ZBNNE R F, T LA K HiFile—Build Settings P 25 FH 56
KA T
DhEEIRAR M PO R A AR B RN R B S aim b, oy R H £
HEYAT R, YESSNEA AEA SRS, AR LR AT .
SEgiER LA USRS 1555 FHGameo . csIEIAS A (A CHS B

IEnumerator Start()
{
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% 1% Application %

AsyncOperation async = Application.loadlevelAdditiveAsync("Game02");
e Sk A

Debug.Llog("1:" + async.isDone);//% % o4 Tk

Debug.Log("2:" + async.progress);//#ediit /&, EHM0O~1

yield return async;

/1 BALASG

Debug.Log("3:" + async.isDone);

Debug.Llog("4:" + async.progress);

is_load_over = async.isDone;

}
TEx BeACg B SofEStart 7 A B M IEnumeratordnsn , #EE AW T — T4 84E
asyncIE IR INER — 440 “Game02” fidgst, M4 ls, J@tEasync. isDonefl
{fi£iR [Fltrue. BREITERIESEAEISHEAE.

1.2.3 RegisterlLogCallback /55%: ;EMZEE

EXIFE

EHIRR

public static void RegisterlogCallback(Application.LogCallback handler);
HohZ$handler 2 EAL LA T .
W3 TR H S E R

RegisterLogCallbackThréaded 7 kB ikt aE AR, R FZ 4 4 TRegisterlog
CallbackThreaded 7 ik & /£ — M a9 A2 P ifl A &€,

T i S R A T E R i H AR

using UnityEngine;
using System.Collections;

public class RegisterLogCallback ts : MonoBehaviour
{

string output = "";// 8 £4#rdi {3 .8

string stack = "";//3E#IRIFAE 6

string logType = "";//8 &£

int tp =

//3TEp B &EA3 8
void Update()

Debug.Log("output:" + output);
Debug.Llog("stack:" + stack);
Debug.Log("logType:" + logType);
Debug.Log("tp:"+(tp++));

}
void OnEnable()
{

/1E M

Application.RegisterLogCallback(MyCallback);

void OnDisable()
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{
5 0 E23 u

Application.RegisterLogCallback(null);
}

e 2%
/75 LT Tk AR, 27k A5k & F4Application. LogCallback ¢ ) & % £ &
void MyCallback(string logString, string stackTrace, LogType type)

{
output = logString;
stack = stackTrace;
logType = type.ToString();
}
EX BeARRSH, HEA ] 1734 Boutput . stackfillogType, 435Il FHEAEf% H Y
Fan i {5 S MEARBR ER S BRI H KK A . SRS £E J5 74 OnEnable b i I — 1~ Ky

MyCallbacki) 46 /¥, e fEUpdate i idsrhiiih HEE B, B -6 —ikiz T #k
P o i FH b 5 AT LA i output fEDR AR HR H AR B H {5 B, L i i stack{FDR 1B BRoutput
ESE TR R AT

[E1-6  RegisterLogCallback L fiiljdi /s iz 1 145 5



CameraZ

CameraZts F R 45 il W Xk b g 037 R B /R , LAZE T MR FE0(0,0) 5 4885, DA LA R BRI
(camera.pixelWidth, camera.pixelHeight)fi&eds. UNSRFHBNIL T NFoR, WA T 40,004,
i EARA S AT FEENG T CameradS (1) — LS @ P MR vk, Ba XM IS
aspect. pixelRectMrectZ[AlfERHAT 1 IHEM .

2.1 Camera =B M

fECameraZsh, ¥ K 920 J& P4 aspect . cameraToWorldMatrix . cullingMask. eventMask .
layerCullDistances., layerCullSpherical. orthographic. pixelRect. projectionMatrix. rect.
renderingPath, targetTexturefilworldToCameraMatrix, T IHIFAIZRXLL/EME:

211 aspect@M: ®EREHALOLLH]

HZAiE%X public float aspect { get; set; }

TheEiaE @ v TR E a5 S Camera ti 11 9 58 & L BIE . BN, % camera.aspect=2.0f, Ml
camerafil I 1) T R/ JE=2.0f, {HUE R84 i 7 5 B 3 10 92 B 5 80 B8 LU U AS 4 2.0f1
E ) Bk 2k EAE I . aspect H AN PR AL Camera AT AT 3 A4 1 1 58 &5 L
e 4 d s 5 B E FH R SRS DL Camera B B N A B ok, 2488 {4 B 7R B I T8
& el Haspect i LU BB A [RIE, SEEDR A A, XTHBHNEZHNTESE
237,

SEGER R SE ) R AN [F) ) aspect{EL XN Camera il (1 5200,
using UnityEngine;

using System.Collections;

public class Aspect_ts : MonoBehaviour

{
void Start()

{
//camera.aspect #9 %Kik Pp 4 % AT &% fhaspect i
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Debug.Log("camera.aspect#j#kiifi: " + camera.aspect);

void OnGUI()

{
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "aspect=1.0f"))

{

/1% & % AR B AL aspect i
camera.ResetAspect();
camera.aspect = 1.0f;

if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "aspect=2.0f"))

{

/1% ® LATHRAR AL H9aspect i
camera.ResetAspect();
camera.aspect = 2.0f;

if (GUI.Button(new Rect(10.0f, 110.0f, 200.0f, 45.0f), "aspectif BEKiA{L"))

{

/1% & SATHR @ thaspect i
camera.ResetAspect();

}

}
}

TEXBACHS b, B eAEStart Jr kP 4TEN Y T Cameraff) 2R ikaspect{B, camera.aspect
PR ER TAEL B O 22 i B 12 ) aspect {8, 5 7E Unity 4w #8452 X h a2 47 BP 2 Game ¥ &
aspectMIfH, WIE2-11/R, SRJGTEONGUI i ST 3 Button e ) AN [ faspect
H, 7ERRIE B Maspect(HZHI, #P7 25 FHResetAspect J ok & 8 ML 1Y
aspect{d., EARMZELIENIE BITIE1TRFES

File Edit Assets GameObject Component Terrain

|

E2-1 Gameth I+ Haspect{E

2.1.2 cameraToWorldMatrix/@ {4 : THLEEPE

BAiE®
Th&ERAA

’ T

LHIET

public Matrix4x4 cameraToWorldMatrix { get; }
IR P A DI RE SRR [R] AERARAIL I R R Al s 28 B HHE R AR bR R R 4 B ( ),

(Eameraiﬂl;frfjif;ﬂ;air}i v @77‘@ # EJ;; A JH’ %f}] :z;b;lfﬂj — ﬂy’i H ‘r_&CameOt;ject ﬂ_’ % 6
forward?)‘r’ﬂi‘]f Elé}‘ AT Rz F @,

T 8 1 S E R B P cameraToWor LdMatrix B {E A o
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Camera £

using UnityEngine;
using System.Collections;

public class CameraToWorldMatrix_ts : MonoBehaviour

{

}

TEXBARIE S, EESTEN T Cameralie 55 AT B, SRIGHHHRIRPLIY cameraToWor 1dMatrix
{HI 4 Matrixaxa2sA5tm, SR FiMatrixaxaZ& iy i kMultiplyPoint, AL H THHAHL
T3 B SRR AR R )~ D7 ) R At AR AR 2R -2l 5 [ T S MR A AR bRz
B, A REHRBYIEE Rl E eS0T ERPLAY Ja AL bR 2 i 28y 1o A Fak
PRA AT 1 —3 ) |, SRJE Bl FiMatrixaxa2S i 5 iMultiplyPoint, 5L H THEEHL
3 S Ry BB AR AR 2R K~ 1) N 2t AR AR 2R A2 [l AT S AR R (AR bR
BJRATERH T lefs fa v Fvari i, P21 r45 R anE2-2f17R . MultiplyPoint ffii
5855 % A TiMatrixaxaZs sFMul tiplyPoint 75 B SHBE LI .

BEL

H,

void Start()

{

Debug.Log("Camerazt #7741 & : " + transform.position);

Matrix4x4 m = camera.cameraToWorldMatrix;

/Iv3H4E Fy 5 & Camera B SR AL 4R £ 6 -24h 7 @ ATABSANEAZ 92 B AW RAEM R A POIZE
Vector3 v3 = m.MultiplyPoint(Vector3.forward * 5.0f);

/Iva&9 1 A i A CameTath RAL AR £ 6 -24h 5 @ ATAS SN BZ {2 K AR REIF AP R
Vector3 v4 = m.MultiplyPoint(transform.forward * 5.0f);

/14T¥pV3, v4

Debug.log("#t 44 AT, V3&4R{E: " + v3);

Debug.Log("se 4547, vadidrfi: " + v4);

transform.Rotate(Vector3.up * 90.0f);

Debug.Log("Camerast 4t G4z £ : " + transform.position);

m = camera.cameraToWorldMatrix;

//v389 18 A 5 A Camera B SR A 4T R 69 -24h 5 @) ATASSA R 92 R AW R LNF A THIE B
v3 = m.MultiplyPoint(Vector3.forward * 5.0f);

/I3 4 A i & Camera b R4 4R £ 69240 5 GYATAS SANEAZ 6942 R AU RLSF A FH4EE
v4 = m.MultiplyPoint(transform.forward * 5.0f);

//4TEpV3, va

Debug.log("e4% /5 , V34ARME: " + v3);

Debug.log("# 456 . VAEARIE: " + v4);

i

E2-2  cameraToWorldMatrixSZ{i|ia 7 (115 1745 5
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2.1.3 cullingMask/BtE: BIFHIZEIER
HAXiE7% public int cullingMask { get; set; }

TheEinBe /M T4 )2 ( BlGameObject.layer ) A3 BEFEMEHITE Yedg 5 (9944 ifid cullingMask ﬂ
A LAME AR Y AT AL S PE e Y g st b R ik, BRiAcullingMask=-1B]yE Y
s T 290K, McullingMask=0ff AE Yedz S T )2, 5 RIEY 500 12,

3. AZHA, AT LU S cullingMask=(1¢<2)+ (1<<3)+ (1<<4)FKLFL.

LR T S R 8 M cullingMask (1 { A

using UnityEngine;
using System.Collections;

public class CullingMask_ts : MonoBehaviour

{
void OnGUI()
{
//%ikCullingMask=-1, Bp & fAL1T &
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "CullingMask=-1"))
camera.cullingMask = -1;
}
/I A8 FAEAT &
if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "CullingMask=0"))
{
camera.cullingMask = 0;
}
/11278 ¥ F 0/
if (GUI.Button(new Rect(10.0f, 110.0f, 200.0f, 45.0f), "CullingMask=1<<0"))
{
camera.cullingMask = 1 << 0;
}
/1478 3§ % 8
if (GUI.Button(new Rect(10.0f, 160.0f, 200.0f, 45.0f), "CullingMask=1<<8"))
{
camera.cullingMask = 1 << 8;
}
115k %85 F0E
if (GUI.Button(new Rect(10.0f, 210.0f, 200.0f, 45.0f), "CullingMask=08&8"))
{
/1% . AT k& 5 s camera.cullingMask = 1 << 8+1; %
//camera.cullingMask = 1+1<<8 ;B HAR4EE H FH LKA, L o0 FMT
//camera.cullingMask = 1 << (8+1)#wcamera.cullingMask = (1+1)<<8
camera.cullingMask = (1 << 8) + 1;
}
}
}

FEX B, 7E0nGUITT i E X 1 S ARl Button i TE Y AR [R] 2 ik, 245K,
FE{# FcullingMask R A LEFFVEHITE QMR Z AT, 75 SR 5 5 h Uik 2 A T i



18 % 2% Camera %

B, BAMFEEEERESDENMAMEE, ML RN, 7EEGHE8E M0
JZ2B}, HEACHSE i camera. cullingMask = 1 << 8+13kcamera.cullingMask = 1+1<<8
e, BARNERMEE AT RIFER.

2.1.4 eventMaskB1%: 1IREMWMNEH

HAiE% public int eventMask { get; set; }
IheEiRil SRR IHAEREEIANE (layer ) BT iy bR, HATRREAIMT .
m B 7L UTDVA SR e SR VAT S B ey R S
B—, YRR BHL I EF R E N

5, 7210 layertX i BU{H SeventMaskib T 5125 (& ) JG 45 A 21 layerik J7
BIME, Bl S A9k )2 SDefault, BflayerfEH0, WI2H90% M1, WE1S
eventMask#H 1T Hi2 IS SR A1, WYy iAAe 2o i R34 T HeventMask
REE, 51 5EBERMN1, I AR R 2 ADefault I HeventMask A 77
B A 22 17 bR

O GnARAHE A AN 2 0y A N bR, R BT 2 2 layeriK 7 (AR
i, F5eventMaskf 5iz 5. @ilan, BAPINYIEK, ENTHayer{E50 54 1F13,
M| YeventMask 59 ([H A2°4+2°=9) T 5B BIGELE RN, X PPkl s
VAR T S o

O WEMA —TFERNE O, 4P layerit £ IgnoreRaycast ( Ho A RGN E , {HH2)
Bf, JCiteventMask{E A& b, k&R ICEm N bR, RERE R, By
JZ IR ER NG T S, PRSI AS R R A7 AE , BRIt st e e 197 FlUb
=T,

B R B I LEORAETR, AR R A O R,
SEIER R mE ) E S A M eventMask U .

using UnityEngine;
using System.Collections;

public class EventMask_ts : MonoBehaviour
{
bool is_rotate = false;//4i%| ikt 4%
public Camera c;//45) %% ¥ #9458 4L
/732 F AR B ALeeventMaskid, T VA A2 A& 171 2 Inspector @ 4 4% 2 (5 49 K /s
public int eventMask now = -1;
/1ie % 5 AT da bk 0
int layer now;
int tp;//ie.F2¢hlayerk 7 691k
int ad;//iek 5 (&) 94X
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string str = null;
void Update()
{

/1 & AT f 89, T VA AL 4B 470 e Inspector &4k ¥ it AR &9 &
layer _now = gameObject.layer;

// K 2#51layer nowik 7 654

tp = (int)Mathf.Pow(2.0f, layer now);

/1 5z (&)

ad = eventMask_now & tp;

c.eventMask = eventMask_now;

//%is_rotateh truelt 3¢ 4% 4k

if (is_rotate)

{
}
}
/1% RA7 £ AT, Skt 46t st

void OnMouseDown()

{

transform.Rotate(Vector3.up * 15.0f * Time.deltaTime);

is_rotate = true;

}

/1% RARLALAGABT, MiRis Raest
void OnMouseUp()

{

}
void OnGUI()

{

is_rotate = false;

GUI.Label(new Rect(10.0f, 10.0f, 300.0f, 45.0f), "HATat % éhlayerfiy: " + layer now
+ ", 2¢9layersk FOGMHE A" + tp);

GUI.Label(new Rect(10.0f, 60.0f, 300.0f, 45.0f), "% ATi% @ AleventMasksgfh . " +
eventMask_now);

GUI.Label(new Rect(10.0f, 110.0f, 500.0f, 45.0f), "4R4E}H ik, HeventMaskéjfi 5" + tp

+ "dfrHEH (&) B, FHERA" + tp + ", R Aptkeh SOnMousexxx ik, & M| Ak ALl

")s

if (ad == tp)
{

str

" BT VA4 AR Ao FLOnMouseXXXF ik | "

str = ", B VA 4tk 4~ Ak SLOnMouseXXXF ik | "5

}
GUI.Label(new Rect(10.0f, 160.0f, 500.0f, 45.0f), "#& %AfeventMask5" + tp + "#47 5
EH (&) EEA" + ad + str);

}

X B X 25 Bo RS A I REAR T R TEAN TR RS, 5 HATIETRIF AR . EiBf T
PG, e AR BT 7E 9 (¥ Inspector [l A 7 YE £ A [R] i) layer 7 1% B A 7] Y eventMask
248, REEFRISCFERURN, IFH B SN K, EFUIRZIIRE.
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[K2-3 0 — sk R st T A .

[%]2-3  eventMask3E filii iz f TR &

2.1.5 layerCullDistances/@%: EiHPRHIEES

HZAiE% public float[] layerCullDistances { get; set; }

IheEiA  tb/EYEHIR B B AR T2 iR & o SRR PLAT Ll id 55 T2 ( GameObject.
layer ) B )5 2K B A RZ AR R EE B, (H5X NI B 200 T 88 % T HHRPLAY
farClipPlane 4 4 %% .

LR T I S f)E R JE P layerCul 1Distances fd fH .

using UnityEngine;
using System.Collections;
public class LayerCullDistances ts : MonoBehaviour
{
public Transform cbi;
void Start()
{
/IR KRD A2t —4skin, RMAGMRITAENHKRIES
float[] distances = new float[32];
/1L RE B RS H
distances[8] = Vector3.Distance(transform.position, cbi.position);
/145 % 40 0K 25 4% 18 AL o4 LayerCullDistances
camera.layerCullDistances = distances;
}
void Update()

/1R AR LT & 4k
transform.Translate(transform.right * Time.deltaTime);

}
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X B ARG, SefEStart ik hE LT — DR/ 32 —4i ¥4 distance (Unity
AT i 3202 R AFE & Z M BIBRIE B . SRS X5 9)2 Bl distance[ 8] K /it 471K
{E, 4% i distanceli 45 #E 12 HL1% layerCullDistances , %/ 7 Undate J7 i P {ifi
Translate Jy {EHRAG VLIS I 2Pk, B1TRF T LU, ¥1{Kcuber i ifi 5
CameralfJ i B &R K T HIFRIE BT, cubeF 2 TH K, Ificube2dRORFT UL, 48K, 7efliH
layerCullDistancesJIfENT, 5% /exi it h 8 MR T EM Z 3 T E , Blani &
Yiikcuber )z, anE2-457R .

: L YA Cube L (192
Mesh Filter)

E2-4 HEPIACUbe1)Z

2.1.6 layerCullSphericall®@1%: ETTkMEIEZESIR

HEZAiE% public bool layerCullSpherical { get; set; }

TheEitRl IR PEA T B RS T2 BRI RET , & R AL T Bk e e i 55 7 =L it
JRPERGAE M false, BIAEHERmISIGR A0, M, HEPIAERm LA -k
AT AR JZ I T, AR T WL . *41ayerCullSpherical Aytrueltf, H
FEYIA I T AL 7 5 position 5 B AL BE 85 & T i e )2 I BIREE 85, At 2 AT
VLI, X HUE A falseff it B XA,

SRR i e S iE R JE A LayerCullSpherical (4 L 7EA S o, B EE T34 CubeX) 4,
Hirrcuber fTE SRR ALAY IE /T /7, Cube2 FiCube3 7F Cubed 1Y PR ), F8f 4n T A i 245
MainCamera, EARIEAE TARETAVLE.

using UnityEngine;
using System.Collections;

public class layerCullSpherical ts : MonoBehaviour
{
public Transform cbi, cb2, cb3;
void Start()
{
/1R KR DA —fitin, MARAEIAENLIGESR
float[] distances = new float[32];
/1R FIEBIRIER
distances[8] = Vector3.Distance(transform.position, cb1.position);
/735 ¥4 ik 45 4% 18 A e layerCullDistances
camera.layerCullDistances = distances;
/13T P i 3AN AR FE 3 ARAR AL GG SE %
Debug. Log("Cube1 & & 4518 #LA9SE % . " + Vector3.Distance(transform.position, cbi.position));
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Debug. Log("Cube2 36 &% #&1g 444 & & . " + Vector3.Distance(transform.position, cb2.position));
Debug. Log("Cube3 & & #x g 4L JE % . " + Vector3.Distance(transform.position, cb3.position));

void OnGUI()

{
/11 R3EAS 56 & B4
if (GUI.Button(new Rect(10.0f, 10.0f, 180.0f, 45.0f), "use layerCullSpherical"))
{

}

115GW 375 38 & B

if (GUI.Button(new Rect(10.0f, 60.0f, 180.0f, 45.0f), "unuse layerCullSpherical"))
{

}
}

}

X BACRSH, BB T3 Transform i, H FHEmsc P A, SRIG7EStart
Jrik ek Cuber SERARALINIE B VE M RS2 M BIBRIE RS, B 4y HIATED 34
AR SR RYLMEEES , BJSFEOnGUI T e L T P Button, HI T & & FHER
TR B SR 7 =X iz TR P AT LU B, S8 FHBRTE BE 25 5 BT, 1A Cube2 FiCube3
BT, I H 24 Cube1 5 HHAR ML I B RS 0 K — 5k (51 ks Cubea () 25 43 B4
Jn0.1£), Cubertf¥AnI ., MEUHM HERIEEEHIBRET, 3Pk W, JFH R
Ytk R I EA — s SR BE BB SIBRIE B, e AR T WY, BT Fh
HOLF, PEREHEHGEMPIAEN scalelif X, HHTBETEFESR.

camera.layerCullSpherical = true;

camera.layerCullSpherical = false;

2.1.7 orthographic/@%: BIFHIRFENX

EXIEE
IheELRA

LHIRER

public bool orthographic { get; set; }

I8 M TR E Y AT R AL R, B RS EAEEX
(orthographic ) FIEMBILHR (perspective ), A {H Ftruelll MIERZRE, RZ N5
MBS, EXXBEEXT, WSO PN RS IERZRM OB KNG X, SEEHL
FYMAMBE R G, FEAREIDAE . MAEBWBEEXT, WkER O hiy
KNGS HLE A A (field of view ) LA RBHRHL SPARBE S #A X &, A/
RIRCR, FEADREMIDECE.

T 17 e SE ) R & Mo thographic M . ASSEH A PN K /h—FEf Cube Xt 5
WEENMAIE, [#i15Cube1ttCube27Eyil I HETHER L.

using UnityEngine;
using System.Collections;

public class orthographic_ts : MonoBehaviour

{
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float len = 5.5f;
void OnGUI()

{

if (GUI.Button(new Rect(10.0f, 10.0f, 120.0f, 45.0f), "E T4 %"))
camera.orthographic = true;
len = 5.5f;

if (GUI.Button(new Rect(150.0f, 10.0f, 120.0f, 45.0f), "#HMALH"))

{
camera.orthographic = false;
len = 60.0f;

}

if (camera.orthographic)

{
[ ESBBERXT, ohEIAEREDARR,
//orthographicSize#y X s L. Fk#], %orthographicSized fi # 4l o &) A &4 414,
//orthographicSize®y i A /@AM o ) HAE, BPETAFAZE R
len = GUI.HorizontalSlider(new Rect(10.0f, 60.0f, 300.0f, 45.0f), len, -20.0f,

20.0f);

camera.orthographicSize = len;

}

else

{
IEMBHRT, kAR DHHR
//fieldOfView#) B 4456 Bl #1.0-179.0
len = GUI.HorizontalSlider(new Rect(10.0f, 60.0f, 300.0f, 45.0f), len, 1.0f,

179.0f);

camera.fieldOfView = len;

}

// %8 2 lenk )

GUI.Label(new Rect(320.0f, 60.0f, 120.0f, 45.0f), len.ToString());

}

}

EX BRI, sl T — 2" len, M TFic#Slider{E, SR/GTEONGUI T B
SESCT PN REL, R ERGILGESE 3, Ba R A RIEGY 72U F slideri9fl
FeEH L A/ (orthographicSizenfifieldofview) , i AfTiafTREF A& Al
FHATFROMAEL,

2.1.8 pixelRect@M: BEHERXIE
HAiE% public Rect pixelRect { get; set; }

LHREERA  ILE MR T B camera i lE Y B BE AE P AR BRI . pixelRect 5@ PhrectTIREZAL,
ARl SEpixelRect ASEPRR R K/ R E B O BIALE , ifirect LRI {E i
BRI 0 E . % camera. pixelRect ME A (xo, yo,w,h), BHEI2-5FT~, ARG
AN, BRZHRE A A KN, WixoECA A A B RERE RN, pofE RN
BHMEE K/, wi{E Acamera.pixelWidth, hi¥{H A camera.pixelHeight,
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B

“ W

() w

00

(0.0)

[€l2-5  pixelRect il 4 1 2

Y34k, Screen.widthfllScreen.height AAEAIE {45 FE A0 TE S (L, AFificamera.pixelWidth
Flcamera.pixelHeight i AR Mk AE . HEZNEIESH2.37,

KRR i s SR R M pixelRect AUAE

using UnityEngine;
using System.Collections;

public class PixelRect ts : MonoBehaviour
{
int which_change = -1;
float temp_x = 0.0f, temp_y = 0.0f;
void Update()

//Screen.widthf=Screen.height 4 #4188 ¢4 4 3 &9 % S 4
// 338 @ 4 A<M camera. pixelWidthA=camera.pixelHeight &9 7 & ¥ & &
Debug. Log("Screen.width:" + Screen.width);
Debug.Log("Screen.height:" + Screen.height);
Debug.Log("pixelWidth:" + camera.pixelWidth);
Debug.Log("pixelHeight:" + camera.pixelHeight);
/1383 A F Camerad) & 4741 & d 2 TAL o 6 K 4]
if (which_change == 0)
{

if (camera.pixelWidth > 1.0f)

temp_x += Time.deltaTime * 20.0f;
}
/IBEATzBEHFHKAL
//if (camera.pixelHeight > 1.0f)
/74
// temp_y += Time.deltaTime * 20.0f;
/1}
camera.pixelRect = new Rect(temp_x, temp_y, camera.pixelWidth,
camera.pixelHeight);
}
//ig it 7% K Cameraty il o LA Ao S R AR T o6y R [H
else if (which_change == 1)
{

if (camera.pixelWidth > 1.0f)
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{

}

/BT BB A48

//if (camera.pixelHeight > 1.0f)

//{

1/ temp_y = camera.pixelHeight - Time.deltaTime * 20.0f
11}

camera.pixelRect = new Rect(0, 0, temp x, temp_y);

temp_x = camera.pixelWidth - Time.deltaTime * 20.0f;

}
void OnGUI()

if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "#Lo & & X1"))
{

camera.rect = new Rect(0.0f, 0.0f, 1.0f, 1.0f);
which_change = 0;

temp_x = 0.0f;

temp_y = 0.0f;

if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "l o7 %5 X2"))
camera.rect = new Rect(0.0f, 0.0f, 1.0f, 1.0f);
which_change = 1;
temp_x = 0.0f;
temp_y = camera.pixelHeight;

if (GUI.Button(new Rect(10.0f, 110.0f, 200.0f, 45.0f), "H2iEE"))

camera.rect = new Rect(0.0f, 0.0f, 1.0f, 1.0f);
which_change = -1;

}

}

TEX BRI, B4 X T — 7 Ewhich_change, SRJ51EONGUI i X T34
Button X i Miwhich_changel¥J{H , fiz)i fEUpdate 7 i AR YE A [F] fiwhich_changeffif it
pixelRect/B AL IAFI MM M A2, BAKZTTIEOE ATTieti By & & .

2.1.9 projectionMatrix/Bt¥: BENIRFIER

HZAiEE public Matrixax4 projectionMatrix { get; set; }

IHREIREE  ICEMERThRE R EERYLA A PG, R RO R PR, &
VI 0 A o A 7 5 S FH camera . ResetProjectionMatrix () # 5 cameraft) A i i 4 .

eGSR i SR R PEproject ionMatr ix ] .

using UnityEngine;
using System.Collections;

public class ProjectionMatrix_ts : MonoBehaviour
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public Transform sp, cb;

public Matrix4x4 originalProjection;
float q=0.1f;// % #k4%

float p=1.5f;// 3 m%

int which_change = -1;

void Start()

/138 F RAEILF 46
originalProjection = camera.projectionMatrix;

void Update()

sp.RotateAround(cb.position, cb.up, 45.0f * Time.deltaTime);
Matrix4x4 pr = originalProjection;
switch (which_change)

{
case -1:
break;
case 0:
/1 RBRARAUXEH R 5)
pr.mi1 += Mathf.Sin(Time.time
break;
case 1:
/1B AR ALy $h X5
pr.mo1 += Mathf.Sin(Time.time
break;
case 2:
/1R Az A A5
pr.m10 += Mathf.Sin(Time.time
break;
case 3:
/1 RBRAL L 45 3
pr.mo2 += Mathf.Sin(Time.time
break;
case 4:
/1 FERAAL 0 4 4612 5
pr.moo0 += Mathf.Sin(Time.time
break;
}
//+% £ Camera#y & ¥ 46 4

camera.projectionMatrix = pr;

void OnGUI()

if (GUI.Button(new Rect(10.0f, 10.0f,

/¥ BB BAGIF 4B
camera.ResetProjectionMatrix();
which_change = 0;

if (GUI.Button(new Rect(10.0f, 60.0f,

{

camera.ResetProjectionMatrix();

*p) *aq;

*p) *aq;

*p) *q;

*p) *aq;

200.0f, 45.0f), "LAR@ALxs EF"))

200.0f, 45.0f), "BEB Iy EH"))
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which_change = 1;

}
if (GUI.Button(new Rect(10.0f, 110.0f, 200.0f, 45.0f), "L FE Gz L "))

{
camera.ResetProjectionMatrix(); u
which_change = 2;

}
if (GUI.Button(new Rect(10.0f, 160.0f, 200.0f, 45.0f), "LEiB@ALL L")

camera.ResetProjectionMatrix();
which_change = 3;

if (GUI.Button(new Rect(10.0f, 210.0f, 200.0f, 45.0f), "M 2 45iEsh"))
{
camera.ResetProjectionMatrix();
which _change = 4;
}
}
}

TEX B, 5575 B — 1 Matrix4x47E FroriginalProjection, #RJE7EStart ik
B B HL LU R A (R 45 78 BroriginalProjection, %% fFUpdate Ji b 2okt
originalProjectionflM45— 1 #1178 fEpr, FARIE A [F iwhich_changeXt 4 MEprift 4T
AN, F5 ¥ i 45 Camerra (1) 45 5 20 B A TT S BRAS [ (928031 . T EETE R 2,
T B R AN [R] O 0UR 2 11T 75 22 8 P 77 % ResetProjectionMatrix B B R HLAY £ Y
i, BREfrEoiE ATsiBras.

2110 recti@M: BEHAENMAEFK )

HA&iEEX public Rect rect { get; set; }

TheEiRR )R PEAE A7 fh Ak b 2R 0 SOk I B Y AT VL R E AL B A/, W 2-6 7
N, ANIEIR O KN, BRFEAL K 4E fa A8 10 A B K/, i camera.rect=
Xo.YosWosho, W

O o A 45 B T AR R SERE Bowifi% , B, =0.1 903675 AT 4 S B e
B h=0. 1 *wy o o T, ARTRHER . a8 o Flyo 0 (8 7T L i B RS 305 B I
ST AR,

D%ﬁmmﬁﬁ%ﬁMsfi,%zg,ﬁﬁﬁﬁwﬁm%ﬁﬂuﬁﬁA%WHﬂ%

W

HIHEB . Y wo 5 ho M ZE R A RE S ERT ARA 1 25 L0 0 T 45
Q xo My A REE A [-1,11; wolllh A T M[0,1].
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—— w, —_— ——
A P " —_— /{\
B A
h, h,
Vo
(eor)
v

(0.0)
[F2-6 rectif4im~EA

KRR P S s m Y rect Y fE

using UnityEngine;
using System.Collections;

public class Rect_ts : MonoBehaviour

{
int which_change = -1;
float temp_x = 0.0f, temp_y = 0.0f;
void Update()

/1o F4%
if (which_change == 0)
{
if (camera.rect.x < 1.0f)
{
1135 % x4 -F-4%
temp_x = camera.rect.x + Time.deltaTime * 0.2f;
}
/1B T @ iE B EAFAS 0 EAL
//if (camera.rect.y< 1.0f)
174
1135 % yhnF-43
1/ temp_y = camera.rect.y + Time.deltaTime * 0.2f
//}
camera.rect = new Rect(temp_x, temp_y, camera.rect.width, camera.rect.height);
}
W R=F&
else if (which_change == 1)
{
if (camera.rect.width > 0.0f)
{
WBE P TE
temp_x = camera.rect.width - Time.deltaTime * 0.2f;

}

if (camera.rect.height > 0.0f)

{
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/13% % yhh A% b5
temp_y = camera.rect.height - Time.deltaTime * 0.2f;

}

camera.rect = new Rect(camera.rect.x, camera.rect.y, temp_x, temp_y);

}

void OnGUI()

if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "# o-F4"))

{
//EEHM O
camera.rect = new Rect(0.0f, 0.0f, 1.0f, 1.0f);
which_change = 0;
temp_y = 0.0f;

if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "#L wiiE"))
{

camera.rect = new Rect(0.0f, 0.0f, 1.0f, 1.0f);
which_change = 1;

if (GUI.Button(new Rect(10.0f, 110.0f, 200.0f, 45.0f), "#M2ER"))

camera.rect = new Rect(0.0f, 0.0f, 1.0f, 1.0f);
which_change = -1;
}
}

'
fEX B, B e X T — 1 Hwhich change, #RJGEONnGUI i iE X 1 3%
HK 3 hwhich_change (i , fiJ& fEUpdate J5 ik AR HE A [R] (fiwhich_changeffif i3 rect
JRYESd SR A D AR e, AR RS . RARIE TS OOE AT ieT TR IF & R .

renderingPath/@tf: B E

public RenderingPath renderingPath { get; set; }

IhekiBe SR Y T ARG B BRI TE RS . Unity P iE BBt fERenderingPath A M2 2

2, HLHLUT 4R E A

Q UsePlayerSettings: f#iJH Tf2p i, BPEdit—>ProjectSettings—Player 4%~
FE T RBRCE, WmE2-78R .

O VertexLit: HFHTAUGHE, SARIEFEMTE r812, ASCRPCHBARE, R T& 8
P,

Q Forward: {HfIEMDEM, BETEHEORMERERE, KPR REITROLR (L
LG FIKT HCookies ) FIE H — S PATCM S BIRE , BAAESE T 5 0.

O DeferredLighting: ffJHAEIRSEIR, THRFSCHTFASE, THRIHFER, XHEE(FZRE,
AIFFRE A, AT .



F2-7 fdifusePlayerSettingsis B v &

SLEIER T E SR 8 Y renderingPath i ] .

using UnityEngine;
using System.Collections;

public class renderingPath_ts : MonoBehaviour

{
void OnGUI()
if (GUI.Button(new Rect(10.0f, 10.0f, 120.0f, 45.0f), “UsePlayerSettings"))
{
camera.renderingPath = RenderingPath.UsePlayerSettings;
}
if (GUI.Button(new Rect(10.0f, 60.0f, 120.0f, 45.0f), "VertexLit"))
{
/R s, RARF
camera.renderingPath = RenderingPath.VertexLit;
if (GUI.Button(new Rect(10.0f, 110.0f, 120.0f, 45.0f), "Forward"))
{
/RS sE, AR TR
camera.renderingPath = RenderingPath.Forward;
if (GUI.Button(new Rect(10.0f, 160.0f, 120.0f, 45.0f), "DeferredlLighting"))
{
/1A WSS SE . T VLR §ANEH
camera.renderingPath = RenderingPath.DeferredLighting;
}
}
}

X BARAS IonGUI i i T 40 Button, 205 % B ERHL A Rl renderingPath
K, HATBEITRE, ARG GBI M SO AR AR 1k

2.1.12 targetTexture/@Mt: BFrERLIE

HAiE% public RenderTexture targetTexture { get; set; }
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IheEiAA

LB

P4 F Camerattt g 14 v] LAA G H ARTE Yo a8, AT R, s MR Ve A2 AT DA R
MEBHLATI L EE SRenderer Texture, SRS HRINE]—"Material % RIE B —HTHY
material, FH{1iX P materiallitZy—~GameObject Xt (fjRendererZH 4 (it F2 4nf&2-8
HE2-9817R ), AT LATEX ) GameObject TS if i F B VLA LA, sh/@dEnT
A JH St b — e sz BR g2 T RE

53 91| 618 Material#f Render Texture Felder

Seasrch:  Asdets Ty i Javascript

C# Script
Create .

Boo Script
Show in Explorer R

Shader

Compute Shader
Prefab

Import New Asset
Aaterial
Export Package... Cubemap
Lens Flare

Select Dependencies ender Texture

Refresh Ctri+R Animator Contraller

[€2-8 targetTexturei% B /R i[F01

Camera_view
Hi# Camera

42 Camera

#Material iR %5 PlanAf 5

[€2-9 targetTexturei &/~ K02

T i i S R R M target Texture i .

using UnityEngine;
using System.Collections;

public class Target_ts : MonoBehaviour {
public Transform ts;
void Update () {
transform.RotateAround(ts.position,ts.up,30.0f*Time.deltaTime);
}
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XEBACH B ME ik TR S ML Camera_viewZ3 25 Wik Spherelie b ( 75 B1E TR ¥
Spherelik%itsAF i ) . targetTexturefiz & i FE unE2-8 I 2-9fr 7, BATRT Al LA
K, FEFfiPlane b o] LASCHT b /R B ML Camera_view/ R

2.1.13 worldToCameraMatrix/@th: TTHa%EPE

HZiE% public Matrix4x4 worldToCameraMatrix { get; set; }

ThEERRA IR PE D REIE IR (] 5l B M R AR AR 2R 51 XY i Camera [ B AR AR 2R (W AR 00 B4 . 2401
camera.worldToCameraMatrix H I FEARMLAYFEHIE RS, BARMIAT R () Transform4H {7
BOE A 22 1] 26 5, dn S A8 (9] 2 Transform 19 7] #0277 2 8 [ ResetWorldTo
CameraMatrix 7 i & B B FE 4000 15

LR T S R & wor 1d ToCameraMat rix il

using UnityEngine;
using System.Collections;

public class WorldToCameraMatrix_ts : MonoBehaviour

{
public Camera c_test;
void OnGUI()
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "® & Tie44%"))
{
/7118 Hlc_test#y k4614
camera.worldToCameraMatrix = c_test.worldToCameraMatrix;
/17T 4 R 4o F X AD 52 LR H k
// camera.CopyFrom(c_test)
if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "& & T4E4EH"))
/1% BB QAL HIRIEE, F Ao B tworldToCameraMatrix e &4k A
camera.ResetWorldToCameraMatrix();
}
}
}

e BACRSH, BRI T — 1 CameraF i c_test, SRJFEONGUI T & X 1 A~
Button, siiiButton “BHMUEHRMEFE" | WISKic testZAEHAE MERRLS 2 i Camera, Jf
H *4HijCameraft) TransformH -t #F J28; shy “H BN B4 iYButton, 24 RiCamera
S HIEOR M Z AR, TransformZ -t &K A %M. SRS R, tonl A 7
1%:CopyFrom3¥ S B RERE AR, {HRAEE H CopyFrom /7 5, TransformZH {4 A4 4K

2.2 Camera FsCf53%E

fECameraZS th, ¥ b 1Y) 92 4] J7 1% 41 RendexrToCubemap . RenderWithShader . ScreenPointToRay .
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ScreenToViewportPoint . ScreenToWorldPoint . SetTargetBuffers . ViewportPointToRay .
ViewportToWorldPoint. WorldToScreenPointFlWorldToViewportPoint, T HEITFEAHA 41X e )y k.

2.2.1 RenderToCubemap 757%: 4K Cubemap &7SNEE

HZAXiEE (1) public bool RenderToCubemap(Cubemap cubemap);
HrpZ ¥ cubemap ) Cubemapiit A I ] .
(2) public bool RenderToCubemap(RenderTexture cubemap);
H 2% cubemap A RenderTextureFi2A M 5]
(3) public bool RenderToCubemap(Cubemap cubemap, int faceMask);
HArZ ¥ cubemap iy Cubemap it AN E, faceMask i S &R, ERAE 63,
(4) public bool RenderToCubemap(RenderTexture cubemap, int faceMask);
HrhZ¥cubemap A RenderTextureif 25 i €] , faceMask Ay Sz 5 %, BRIME M 63.

ThEEERA e AR R AL Al — 1~ Cubemap &SI E . 24 faceMask{E M 631}, FR
Cubemapfy I F ARG 6 MMM, XFEN T RETAERBREK. ZER
— A HERTE S E, BIAE N3N, FR6DELIT, MBAHFELIR
G, WFTFEE A faceMaskFI{E -

SCGIER B I S 7R i Rendex ToCubemap A T .

using UnityEngine;
using System.Collections;

public class RenderToCubemap_ts : MonoBehaviour

{
public Cubemap cp;
void Start()
{
camera.RenderToCubemap(cp);
}
}

TESE B TR, 75 %2 S5 7 Project If A H £ & — > Cubemap X 4 ( 45 8 — Create —
Cubemap ), UN4<SE | +h f¥test02.cubemap ( fEpic XA F ), FAIE:—/"Material %42,
A six.mat ( ZEMy_material U3 F ), SR J5 #EHierarchy ifij A%+ €1 @ —4~ 7
ff)Camera, UIASSE 4] ) Camera _cubemap, FKf AT 45 31X > Camera, FT2E %
Cubemap., fixfi K72 FiMaterial4A 75 20 FIA AR RI AT, 4nAR S48+ Y cubeMap
YAk, W EATHERT TR E, Al LIAEScene i A H A1 F cubeMap 4351~ 18 1 SR
21024 92461 o 44 cubeMap H b — i 4 Sz SR ]



34

% 2% Camera %

€oin.

IR G FcubeMap¥{& L (1 Sphere

Sphere

E2-10  cubeMapH:H—~ i (1) =z B 1A

2.2.2 RenderWithShader /5i%: fEAHE b shader ;53

LHIRT

public void RenderWithShader(Shader shader, string replacementTag);
HrhZ % shader iy Z{# ] #¥shader, replacementTag Ayshaderfi’ Taghy/i .

I 5 vk VR & o] LAAE FH 48 a2 %) shader 2 £ 8 24 51 49 1A (1) shader 76 % — Wi, 24
replacementTag Ay %5 iif 2B e 4 11 v T4 P& il shader .

Se’.cRe;;lac"émentS.Hader.if EH s kAL, REZ 4R, SetReplacementShader
7 A% N 45 Z #gshader & & e 4 7k 4 4T 6 shader, #8845 & — i #R2 A 4% 4 shader
RiEFHK, MARRRGER—M, BRFEAFHIET,

T A et S 78 )7 12:RenderWithShader 4 T .

using UnityEngine;
using System.Collections;

public class RenderWithShader ts : MonoBehaviour

{
bool is_use = false;
void OnGUI()
{
if (is_use)
{
//4% A & % shader: Specular ;s i Camera
camera.RenderWithShader (Shader.Find("Specular"), "RenderType");

if (GUI.Button(new Rect(10.0f, 10.0f, 300.0f, 45.0f), "{& flRenderWithShader/s A & k"))
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//RenderWithShader -8 | — Kk 2 & f— i, FTVAAT 4 H LAk 2L L
//camera.RenderWithShader(Shader.Find("Specular”), "RenderType")
is_use = true;

if (GUI.Button(new Rect(10.0f, 60.0f, 300.0f, 45.0f), "{& FSetReplacementShader

BR&HL"))
{
//SetReplacementShader 7 ik fl & 4 #% €. 4 shader, A —X BT
camera.SetReplacementShader(Shader.Find("Specular"), "RenderType");
is use = false;
}
if (GUI.Button(new Rect(10.0f, 110.0f, 300.0f, 45.0f), "£MH&HA"))
{
/1% B ARG ALeyshaderis F 48 X
camera.ResetReplacementShadex();
is_use = false;
}

}

TEXBARES B 00 L T — A8 is_useHIR I 8 HE tishader, WIXRis_use
Htrue, MIFEONGUIJy 211 I J7iiRendexWithShader e 54 L A shader, A EHE{E
JH 7 ¥:SetReplacementShader 5 £ 45 shader, WIRZEICHAE G, W X5 & shader
B3 FH 7 #:ResetReplacementShader(), J-&Mis_useffi ffalse, BRI/ RIEHIEATT
BT AR

$2 S orikRenderWithShader il Jl —k 28 % — i, SR T A48 3k FGUI#Buttonth |
T ARERR,

2.2.3 ScreenPointToRay/5i%: Ll OZE|FHAIGZ

HZAIEiE  public Ray ScreenPointToRay(Vector3 position);
HhZ¥position b AE0L EH S % Kl

ThEEIHER Mt 5 2 A9 4 FH J2 7T LA M Camera ) 35 R I nearClip [ Fif & 5 — 2% 55 2k 2 5 % L
positionfi, £ fiposition PR FRA M 7 2ORIERay BIFF RN E . B5 1
positionfxfll /i syl 735t OB BB A MEIT, Ray NFR— R s BN 5 —ill. 4
Ray A& GEMEEBIPARRT, hit.pointi& [FI{E A Vector3(0,0,0), 2% sipositionfizili s
B IC3K .

eGSR T SE Y 7S vk ScreenPoint ToRay O A
using UnityEngine;

using System.Collections;

public class ScreenPointToRay_ts : MonoBehaviour
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{
Ray ray;
RaycastHit hit;
Vector3 v3 = new Vector3(Screen.width / 2.0f, Screen.height / 2.0f, 0.0f);
Vector3 hitpoint = Vector3.zero;
void Update()
{
115 855 B B Roxdh A L o) 4 343 4%
v3.x = v3.x >= Screen.width ? 0.0f : v3.x + 1.0f;
/1 £ AT &
ray = camera.ScreenPointToRay(v3);
if (Physics.Raycast(ray, out hit, 100.0f))
//4% %, fScenedl B & T I,
Debug.DrawlLine(ray.origin, hit.point, Color.green);
/7% & At AR R 2| ¢ Mk 6 5 AR
Debug.Log ("4t 4K M 2| 69404k & 4R " + hit.transform.name);
}
}

EX B, HEAI T — e kiv3, TR R 5 LSRR E AR, SR
JG fEUpdate 5 i BT sv3 x4 (L, (AR SN Be A2 4 i AT 4, $2
B J i ScreenPoint ToRay A i Zkray , H5e)m 42 il S £ A4 T ED SR H00 21 () P04 i)
PR WERAEME R, WEE1TRT G fEScene A P A F, [BI2-11J2 44k
fmxﬁ‘ﬂf‘]ﬁ’Jﬁ%ﬁL%ﬁ&?f’"ﬁﬁﬁu.

FE2-11 SRR R P (A il 45 77

2.2.4 ScreenToViewportPoint/5ik: ARFrZREER

BRIEE

TheEi s

LBl

public Vector3 ScreenToViewportPoint(Vector3 position);
Hrh S ¥ position WF % 4.

I 75 15 ) D) i 2 S A 7 1 pos i tion BT 55 AL A 5 [l BEAR AL AL 11 B 2407 R A AR R 3
e, 2% fipositionfixFly st A HEREM SEPRAARE, PO MIRE, ZH 3K
T 3 ST 7R 5 2 ScreenToViewportPoint f{HE 1] .

using UnityEngine;
using System.Collections;

public class ScreenToViewportPoint ts : MonoBehaviour
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{

void Start()

{
transform.position = new Vector3(0.0f, 0.0f, 1.0f);
transform.rotation = Quaternion.identity;
/1A Bt R B AR S B AL O 09 45 1L B (R 45 44
Debug.Log("1:" + camera.ScreenToViewportPoint(new Vector3(Screen.width / 2.0f,

Screen.height / 2.0f, 100.0f)));

/1 HAL o g 43 40 P AP (i %) BF 3 9 5 PR AL 47 B 4 3k
Debug.Log("2:" + camera.ViewportToScreenPoint(new Vector3(0.5f, 0.5f, 100.0f)));
Debug.Log("# % %: " + Screen.width + " A #%&: " + Screen.height);

}

EX BT, HAEE T HEYLMpositionFlrotation, #R S5 4 Jr ik Screen
ToViewportPoint ¥ 5% i (E H [B] i B Fe e oA O L BHEIFATER didk, HEF AT
ViewportToScreenPoint ¥4l I 1 v B2 B e Ry B 55 (0 SEPMR R I FATEN Ik, B
FTERH T hRm i SERE MR BE , B Frisfras R 2- 120K .

E2-12  ScreenToViewportPointSL i /R iz 1745 5

2.2.5 ScreenToWorldPoint 753%: AF¥RZREEHR

HE A% public Vector3 ScreenToWorldPoint(Vector3 position);
Hi S ¥position W RES % 5,

IHEEWERA UL R EIYE R K 2% fposition AR R Ak AR R FE W BT RABBR R . W 5 ik
ViewportToWorldPointDHREZE{., HIBM MBS % Hposition F &A1 BAEAR AL
PREANMREAE, TR LB,

BT an MU SE,

Vector v3= camera. ScreenToWorldPoint (ps);//ps# E.faf 5
V3BT RAER

v3.x= camera.transform.position.x+ ps.z*asp* tan(e/2);
v3.y= camera.transform.position.y+ ps.z* tan(e/2);
v3.z= camera.transform.position.z +ps.z;

Heps HE MBS EE, e HEBBRYLA O JeffifieldofviewI(E, asp HERRHLAR IO A 55
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e e fl{Haspect. HEZNEIHS % FViewportToWorldPoint A TRE LR .
SEGSET N i SR 7 s ScreenToWor 1dPoint (W {d o

using UnityEngine;
using System.Collections;

public class ScreenToWorldPoint_ts : MonoBehaviour

{
void Start()
{
transform.position = new Vector3(0.0f, 0.0f, 1.0f);
camera.fieldOfView = 60.0f;
camera.aspect = 16.0f / 10.0f;
/7246 RT 77 10048 & B &9 A #k £ F A d R A AR 4L
Debug.Log("1:" + camera.ScreenToWorldPoint(new Vector3(o.of, 0.0f, 100.0f)));
/ /24687 77 10048 3§ & & B Fe o 9] @9 ¥ R 4 A7
Debug.Llog("2:" + camera.ScreenToWorldPoint(new Vector3(Screen.width / 2.0f,
Screen.height / 2.0f, 100.0f)));
/124 7T 710040 2 B 69 B 4 b A oG R AR
Debug.Log("3:" + camera.ScreenToWorldPoint(new Vector3(Screen.width, Screen.height,
100.0f)));

}

TEXBACHS S, HeEE RN Hposition., il J2fffieldofviewMIHR I 555
[taspect, #AJ5 IR HIJ7 ¥ ScreenToWorldPoint 53 Al i+ 5 AN TEN Y 1 4 I HiT J7 100K AL Y
T FF'IEJHI?: J:fﬁfl’]ﬁfzrfﬁ BIFEfTa R mE2- 1307

[®]2-13  ScreenToWorldPoint Sk il i /s i 1745 5

2.2.6 SetTargetBuffersfiik: EiZBEN B TargetTexturef)iE5:

HAIExX (1) public void SetTargetBuffers(RenderBuffer colorBuffer, RenderBuffer depth Buffer);
H B8 colorBuffer NS EI (A% 17, depthBuffer HOFRITRELZELE
(2) public void SetTargetBuffers(RenderBuffer[ ] colorBuffer, RenderBuffer depth Buffer);

HrZ ¥ colorBuffer NEFEK BN (A AT, depthBuffer WEUFMITREERAE . I B,
o] LB BAR AL T B — K 45 £~ colorBuffer.

TheEiRB I Tl Cameraff) i Yl 4 Render Texturelf colorBuffer flldepthBuffer .,



2.2 Camera % %6 7 % 39

SEGIERR B S SRR ik Set TargetBuffers i . AEAR BB /R T, SEAEProject b
My material L4 FBIE T —>setbuffer.mat P RenderTexture, J1EstH
B P B BRI — LA, HOR BT 8 M Target Texture 1% B k.
SRJEHG AR AR it 4 MainCamera, 4NE2-14 7 .

using UnityEngine;
using System.Collections;

public class SetTargetBuffers ts : MonoBehaviour

{
// % 87 % /~RendererTexture T &
public RenderTexture RT_1, RT_2;
public Camera c;//45 & Camera
void OnGUI()
{
/7% BRT_165buffer AR buceyis #
if (GUI.Button(new Rect(10.0f, 10.0f, 180.0f, 45.0f), "set target buffers"))
c.SetTargetBuffers(RT_1.colorBuffer, RT_1.depthBuffer);
}
/1% BRT 2¢4buffer g puceyis i, ILEFRT 169buffer % 4 4% % F Cameralty s i
if (GUI.Button(new Rect(10.0f, 60.0f, 180.0f, 45.0f), "Reset target buffers"))
{
c.SetTargetBuffers(RT_2.colorBuffer, RT_2.depthBuffer);
}
}
}

TESXBACHY T, E9e I T M RenderTexture S B il 25 B il —>Cameraf i, SRJG7E
OnGUI 7 s L T #Button, FH T i 7~ Camerali Yt £ A [F]RendererTexture i) 254k
i A TET Y, BEARRE T ZshYidkshow ARk .

F2-14 A AR R

2.2.7 ViewportPointToRays53%: iE#l OZEIREAGE

HEHZAIE% public Ray ViewportPointToRay(Vector3 position);
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Hrh S position W Pl fL AR IS 5.

TheEiBe I 7 2 A0 A4E S AT LA Camera () U7 #8 1 nearClip 1) A A& 5 — S B R B i# 5 L 1H
positionti, Z% fiposition H N fb LLFIEM =k PERay BN E . &%
sipositionftyxih s B my il o MOF 1T, Ray N FR#E— B ah 3 5 —if1. YRay
A REREE R PIART, hit.pointfi¥i& [EI{E A Vector3(0,0,0). £% siposition(Kziii 45
B R -

SEHER T S R A ViewportPoint ToRay O o

using UnityEngine;
using System.Collections;

public class ViewportPointToRay_ts : MonoBehaviour
{
Ray ray;//4+ 4
RaycastHit hit;
Vector3 v3 = new Vector3(0.5f, 0.5f, 0.0f);
Vector3 hitpoint = Vector3.zero;
void Update()

1154 955 H B Foxdh A L ) 25 V3743 4

v3.x = v3.x >= 1.0f ? 0.0f : v3.x + 0.002f;

ES T ¥

ray = camera.ViewportPointToRay(v3);

if (Physics.Raycast(ray, out hit, 100.0f))

{
/1% %, frScenedil B T L
Debug.DrawlLine(ray.origin, hit.point, Color.green);
/1% B BAR A 2] & 4k 69 4 AR
Debug.Log ("4t & AX A 2| #94h4k & #R: " + hit.transform.name);

}

}
}

fEXBAESH, BHEAB T — 1 Vector32kRIAE Biv3, I Fic #5484 Hiw
H EeFiIf &, SRS FEUpdate 7 ik R BT B3 x o B, (EA3 SR MR FE A2 T [ A 5 A
WIPEFAH, $225 V8 ik ViewportPointToRay A it Lray, 5 Jm 22 il 528 A4 T E 5
LM BN YA Z PR, MRS, EZ1 77 R 7EScene i &l h £
A, E2-152 GBI XA 2 PR s 25 58 .

PE2-15  SEHRIE] i Pk i 22 7R
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2.2.8 ViewportToWorldPoint75ik: AAHRmHIMAHR Rk

HZAiEL public Vector3 ViewportToWorldPoint(Vector3 position);
HhZ$position MEFFHEHINES % 4 .

THRESERE I v A DI RE S SE B Camera il 111 Al s 1) tE AR AR s 48, 3X 5 7 ¥k WorldToView-
portPointM LB IE4FAHSZ o 5 ¥ AR B R /N2 2 fif Camera e HHE AL AL bR Z& 0L 7
CameraftjfieldofView(H P S 2% i positionfy L )iz, Hrf £ & positionfixFllysr
AR 7[0.0,1.01, FHEIE; MAE LR (6, AEesiE.

Xt R .
WO NEARHLAAR S (WNE2-16/T7R ), asp AHRARHLAYR 1 58 5 Le Bl {Easpect, et
GHLHIAR D Je ff fieldofview(l, oARIEEK S % fipositionfiz{l, &% fiposition
Iyl o BB Ay, W T AT /5 R EHE R (/N R - o zAl 4 BB oA
KB SRIEERy /- A8 o My B EK,, HpK iR
K. =loA[*((+y—0.5)/0.5)*tan(e/2) ;

1R [PME X 7 A o sS A x Al A3 LRI EK,, K it B kR

K,=|oA[*asp*((y4—0.5)/0.5)*tan(e/2);

Bl AT I TS

Vector v3= camera.ViewportToWorldPoint(ps);//ps# E.ba A4 &
VA RE R -

v3.x= camera.transform.position.x+ ps.z*asp*(( ps.x—0.5)/0.5)* tan(e/2);
v3.y= camera.transform.position.y+ ps.z*(( ps.y—0.5)/0.5)* tan(e/2);
v3.z= camera.transform.position.z +ps.z;

Hrhps hE NS EAH, e AHEARVLAH e fifieldofview I fi, asp HHRARHLAL Y T8
= tefil{Easpect .

[K2-16 Camerafty i I/ & [&

SRR B @ SE B R Jr i viewport ToworldPoint H{di ] .
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using UnityEngine;
using System.Collections;

public class ViewportToWorldPoint_ts : MonoBehaviour

{
void Start()
{
transform.position = new Vector3(1i.0f, 0.0f, 1.0f);
camera.fieldOfView = 60.0f;
camera.aspect = 16.0f / 10.0f;
/I HHFETHA
Debug.log("1:" + camera.ViewportToWorldPoint(new Vector3(o.of, 0.0f, 100.0f)));
/15 FF 6]
Debug.Log("2:" + camera.ViewportToWorldPoint(new Vector3(0.5f, 0.5f, 100.0f)));
L= BN
Debug.Log("3:" + camera.ViewportToWorldPoint(new Vector3(1.of, 1.0f, 100.0f)));
}
}

X B, HeEE T EMRALA A Bposition . #1113 Fieldofview IR I 58 &
taspect, $XJ5 V8 5 i Viewport ToworldPoint 435Il 3 FIFTEN H T ¥H L1 i 7 1004 Ab
2T hRAA EARAERE, BFB AR R 2-17R . X a5 R
h&mﬁzw%ﬁw

[¥]2-17 ViewportToWorldPointSE i /s Aizf 745 H

2.2.9 MWorldToScreenPoint/53%: AFrm R IRRIE

HZAiEiE  public Vector3 WorldToScreenPoint(Vector3 position);
Hrh Z ¥ position  FF A6 1 HH S AL bR R H 1 AR AR

IhREiRRA MT?JL)%%SEF)EMH F R AR b 1) B AR b i e i, BDARAR s position B B3 H Y
AEFREL o 3R [FHE xRy 23 B2 DU AR A2 R 280,005, LA oAyl . @4 xdliskit
Y.

SEER I i ad SE I S HiWor 1dToScreenPoint (94
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using UnityEngine;
using System.Collections;

public class WorldToScreenPoint_ts : MonoBehaviour

{

public Transform cb, sp;
public Texture2D t2;
Vector3 v3 = Vector3.zero;
float sg;

void Start()

/13T N B B
sg = Screen.height;

}
void Update()

//spht % cbtyyhhak #

sp.RotateAround(cb.position, cb.up, 30.0f * Time.deltaTime);
/13RI sp e B B b 65 44T A

v3 = camera.WorldToScreenPoint(sp.position);

void OnGUI()

{
eS8 4
GUI.DrawTexture(new Rect(0.0f, sg - v3.y, v3.x, sg), t2);

}

EX B RS, B o fE Update ik ik A spSe & cb A y Rl iy, P 3l ooy 3k
WorldToScreenPointZK U (Acsp i 5 £ 5 (90 B v3, fefafEonGUIJrik, FEh B
FZE T AA(0,0) RV A IS HE XN 22 H 208, B2-18 2 —TKas T A

[&2-18 JiiEWorldToScreenPoint i) S {7 7k ia 7 it ik &
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2.2.10 WorldToViewportPointF5i%: M¥RmfYMFrFREEIR
HZAiE% public Vector3 WorldToViewportPoint(Vector3 position);
HhZ$position AFFi iyt AR & b iy A bR

DHEEIRAR T A I RE R = 4EAA bR s position Nt FLARAR R 55 2 3 1 PR (L AR bR R
R AR BR i positionB 5 B 5 A AR s X . ysr BT o B 5 i 1) L RN o
85 77 iWorldToScreenPoint L REIALL , AN [H] Y 2 Ho R [BME A x Fily 73 & LU Bil{E
AR PR S B B LR 51 BE 4 ) D x Ay Ay B e R (E 1o R [RMEL R x Aty 2 i DA SR A2
THAR0,0)5, Lhm Foyil. mA xR

SRR T 6 SR 5 Wor1dToViewportPoint (I {i FH .

using UnityEngine;
using System.Collections;

public class WorldToViewportPoint ts : MonoBehaviour
{

public Transform cb, sp;

public Texture2D t2;

Vector3 v3 = Vector3.zero;

float sw, sh;

void Start()

{
/138 T Bt TR Ao B
sw = Screen.width;
sh = Screen.height;

}

void Update()

/1 ¥ spis £ Lecb by ik 4%

sp.RotateAround(cb.position, cb.up, 30.0f * Time.deltaTime);
/732 Fespi At £ 5 F L o5 {E .

v3 = camera.WorldToViewportPoint(sp.position);

void OnGUI()

{
/1%5%] 5352, & F 7 iWorldToViewportPoint#)if Bl 9y 5 F R MM BT 5 6 L7 ik g ey,
IR E &4 H1.0f - v3.yeifh, KRG FAeshdak
GUI.DrawTexture(new Rect(0.0f, sh * (1.0f - v3.y), sw * v3.x, sh), t2);

}

}

EXBARS B S B A28 B swllsh SR T SRR e S BE AL I, SRS TEUpdate
Tl kspLeE oy lie s , i it )5 HiWorldToViewportPoint FRHU A sphife 5
FIpERE E WAL ARBRA Y3, FRJSFEONGUI T, e R FA1(0,0) S FIv3 gl
I X NS HEOHE ., 1§ BITiETRFAEFEF TR
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2.3 xF Camera#[O. aspect. pixelRect X rect BJXZRIHE

P R ERLI ML 1 Saspect . pixelRect Mrect 2 [H] ()6 A B F X} Camera2S (U BRI ANME I,
T AT 2Z 18] () 56 R AT UL -
O Camerafil 1 FRICF Y RIEARVIGEE 2137 7 b MPLE N 2, LR/ B &2 AT AU .
T B 4 S RTRE (4 B, 0T — A [ R CanFAL ), & MR R/ CRP
SHHER ) ZBEEM . Camerath N AEA —E T L2 BRTERA L, BETRRERT
—FRAT N, AT BRI TN AT TR . W LATE SRR R . Cameradll 12—k —
A& A, MAE R BRI KE R, ERaTEes0T Y], tun RERE4E . Camerafl O /Y
WA R BB L U AR 2 I Z e
O Unityf)Game itk ' Ataspect BEI ( {NEI2-19F7 7~ ) 2 AR I BE {4 B Ae iy, nl 0 K32,
SF RN B e SR AE E S HER R . 25 7 CRILL S BT Game 5 5 A K/ SRAR T
WA PR, Hcamerafll I BI R Y BB LA UCRES . M7E [ L]y =X 2 el s
Camera il 114 S i LB, LR/ 22 o A 8152 Zn By =T, 0 101 B oK 90 B i s
JEREEN, Y Gameth 1) 5 RN AT B 0 B, HA 240 s DX TEDRE A4 1 e 4y
BERAA/N (CANE2-20877R ),

[£12-20  Camerald %2 7+ HFRJ7 =X A4 58X 1]
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Camera %

Q fECamera.aspect[EEAITHEN T, it EEEGametLE P bR mA A 3K, BN ERA
HEGEAFA OFAEFIHNER ). A FEARL R ESX RPN .. J
E B R0 11 i 78 P9 25 1) /& Camera . aspect [ {H FllCamerafy Transform, % T HFHE 2 0] /R

Camerafll TGN 2, FIBmE 2004 s R 2 AL BRI 51 1,

0 PixelRectFIRect IHEISL, AP 18 {F 7 5t WAA] i 7 Camera it LR AR N A1 . R[]
M J&, PixelRect A SEPRIR ZE K E/R W/RNE, TMiRect LALALIE R ER BRNA (iF

#r A PixelRect fIRect AYAH XL IR ),
SCHESR T L SR Camera il 1 Fllaspect UG 2 o

using UnityEngine;
using System.Collections;

public class Compare_ts : MonoBehaviour

{

}

FEX B, 3/ Buttonsk i B 3R AS ] i) Camera il [T L4, 7ESEH T #2158 B Game
Y faspect{E 16 : 10, K221, #&8 “fi FHGamelfitk Faspect (IEHE" ITE

Vector3 vi;
void Start()

{

vl = transform.position;

}
void OnGUI()

{

}

/7% fiCameradl o bl A2 1 1, S-&issas A Gamedl B F A<F) #jaspect i
// R &Sceneil B ¥ Camerail v ¢4 K S AR E A T
/712 % R Cameraill o &) P AR AR 482 1 16910 4) SRR &
/AR A FERLTARGHAELALETH
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "Cameraii o & &rtf2 : 1))
{
camera.aspect = 2.0f;
transform.position = vi;

if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "Camerail o & &kufsi1 : 2"))
{
camera.aspect = 0.5f;
// £ Camerask i, AP E ik BTk
transform.position = new Vector3(vi.x, vi.y, 333.2f);
}
/7% J aspect ¥ RRIGE B, P A G 45) foCameradll o b0 R M — 5

if (GUI.Button(new Rect(10.0f, 110.0f, 200.0f, 45.0f), "{ FGame & & ¥ aspectéyit 3%"))

{
camera.ResetAspect();
transform.position = vi;

}

FHERA A ) FE 5 E 0 Game B P B, 7ERXFRIRETF, it P AR 2785
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M5 Camerafl 1 FEEr LB M2 < 16, A T RrCameraf# O ZESE (2: 1>16:10) ,
Camera x4l 77 1] |- (AR EPAE ATTG B K, B0 BT K AT BAR R /N bR L, ik
HARESHEESS, WE2-220R, [AHE, 4% E Camerath I FE &G LLBIA L ¢ 28, H24 T4
CameraffJfl TZAE%E (1:2<16:10) , LT/ NOEFHEIMFE R/ NGRS L, YikH

REWEhI, anE2-231

E2-21 i HGamelfidz aspect L £EHT

[%]2-22  Camera®if Il 5& & Lk A2 - 10
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[%12-23  Camerafil I 5 & Lb @ M1 ¢ 28



GameObject3E

GameObjectZE & Unity3g 5t H filr A7 LR 3EE . —~GameObject X 4 # H 2141 ( component )
M, HEDEAH—TransformZl . ANEE B/ GameObject 2 — LBl @ 1 . s ik .

S 5 B FIERAS T, 7 idJ5 X GameObject il Component iX I A4 28 2 [|] [ 5% 2 A H¥p K 1¥)
GetComponentAH 56 7 ¥ O FH X B #E4T 1 4 -

3.1 GameObject FESLHIE M

fEGameObject2srh, ¥ K iySLWlf@ P4 activeSel fflactivelnHierarchy, T X FA™EHETIfEA
8L, R K5 8 PeactiveInHierarchyfE HactiveSel f/E@ MR /R N A4, T il B 4activeSel f
activeSelf @M : GameObject B9 Active #riR

HAXiE7% public bool activeSelf { get; }
IhEEIRAR A MK IR (5] GameObject X 42 i Active bR b UIRAS ,  NEI3-1F17R .

E3-1 GameObjectXI42 [ B Activebrii
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LEE3-19, cubel. cube2fllcube3(f ActivelR 25735 Mtrue . falseflltrue. Hi Fcube2
) Active Mfalse, 1 0 HoF 2 cube3 SR A BT , 1H HactiveSelfiYiR [MI{E KSR
Htrue,

Ei3 ™ e ?éfﬁbﬁlri-l—’a E'tiacfiveInHierarchyéé X 3] . activeInHierarchy/& 64 oh 4 £ 2 =)
GameObject 5248 £ #2 - 12 AT BT 097K &, € R A % GameObject 55 44 & 4k A AL i 75 B
FhiiEtrve, mAECASERXEFERERSGHH, PRELRXEERZMEGSR
A — A3t $ R E, activelnHierarchyst 4i4 = false,

LR F S SR R YEactiveSelf fllactiveInHierarchyfEINAE E A .

using UnityEngine;
using System.Collections;

public class ActiveSelf_ts : MonoBehaviour {
public GameObject cube1l, cube2, cube3;
void Start () {
//3tcube2it & # false, fitik & Htrue
cubel.SetActive(true);
cube2.SetActive(false);
cube3.SetActive(true);

Debug.Log("activeSelf:");

/1R cube2#k i% & ¥ false, {2 jL-F % cube3#yactiveSelfik i 17 /& # true
Debug.Log("cubel.activeSelf:" + cubel.activeSelf);
Debug.log("cube2.activeSelf:" + cube2.activeSelf);
Debug.Log("cube3.activeSelf:" + cube3.activeSelf);

Debug.Log("\nactiveInHierarchy:");
//cube2f=cube3#jactivelnHierarchyis = {f 4% % false

Debug.Log("cubel.activelnHierarchy:" + cubel.activeInHierarchy);
Debug.Log("cube2.activeInHierarchy:" + cube2.activeInHierarchy);
Debug.Log("cube3.activeInHierarchy:" + cube3.activeInHierarchy);

}

EXBARRS, 5EAI T 3k cube1, cube2filcube3 4 Hil4E ] SE 41 T #2 b i34
GameObjectXf%tcubel. cube2fflcube3, X3/XFHRINZHIRMEI-1H/R. RIF5HH]
¥ cubel, cube2fflcube3ffActive Htrue, falseflitrue, F)& BT ENHI X3 X4
MactiveSelf/@ {8 flactiveIn Hierarchy/@Ph(E, S5 UNE3-2/7%, WA H &5 0T
A& @ EactiveSelffllactiveInHierarchy DIRERI AR Z 4k, PEWACHS B,
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@
S
@
o
o
o
o

[&13-2  activeSelfafiliE mavia] 745 R

3.2 GameObject #i& 755k

EAiE% (1) public GameObject();
(2) public GameObject(string name);
Hrh 2% name Jy 4 GameObject W R 1 44 °F .
(3) public GameObject(string name, params Type[] components);

HrhZ¥name J 14 15 GameObject X R i #4 F, components k4 1 X G2 BN il i 4 42
KRS, 22 B AE ST,

IheEisRR A T2 R B — 1 GameObject X1 42 .
SRR e S 7R GameObj e ct 4 3R A [ #4) 1 pR B A6l FH ik

using UnityEngine;
using System.Collections;

public class Constructors_ts : MonoBehaviour {
void Start () {
/14 M #¢ % % GameObject (name : String)
GameObject g1 = new GameObject("G1");
g1.AddComponent<Rigidbody>();
/74% M #3% % % GameObject ()
GameObject g2 = new GameObject();
g2.AddComponent<FixedJoint>();
//4& M #i¢ & ¥ GameObject (name : String, params components : Type[])
GameObject g3 = new GameObject("G3",typeof(MeshRenderer),typeof(Rigidbody),typeof
(SpringJoint));

"

Debug.log("gl name:" + gl.name + "\nPosition:" + gi.transform.position);



52 % 3% GameObject £

Debug.Log("g2 name:" + g2.name + "\nPosition:" + g2.transform.position);
Debug.Log("g3 name:" + g3.name + "\nPosition:" + g3.transform.position);

}
}
FEX BS503R T GameObject i 3Fh A [l 44 1 R B A8 1 i, JFATER A
) GameObject X S A FRFIN &, WE3-307R .

[¥13-3  GameObject (4 J i 10 S T R (Y2 1 745

3.3 GameObject FESEHI753

TEGameObjectdErfr, 6 M ) 31| /7 7% 47 GetComponent . GetComponentInChildren, GetComponents .
GetComponentsInChildren . SendMessage . BroadcastMessage I SendMessageUpwards . H T
GetComponent . GetComponentInChildren, GetComponents#liGetComponentsInChildreniX4-4~ 774l
FIZR I GameObject M R AL A G, DK ENTHBAE— &4 1iiJrikSendMessage . Broadcast
MessagefliSendMessageUpwards &R FIA L TH BA &, TREK ENTRAE —ENH . FlH——N4X
L%y k7. 38

3.3.1 CGetComponent75iZ: FREN4AH

HAiEX (1) public T GetComponent<T>() where T : Component;
(2) public Component GetComponent(string type);
Hrh 28 type W4l 1F 4 .
(3) public Component GetComponent(Type type);
Hh S8 type MM,
ThEERER Uik H T 3K GameObject 4 — 14 & Type < AU () Component .,
1R ™ LBtk akARmLeg 7}"ii%ﬁGetComponentInChildlzen‘ GetComponents#f=GetComponents
InChildren, €189 AR AFAE Kb F, HFEIZEATHE.

Q 421 7 GetComponents (type : Type) 7 ik#f,
Component[] cjs = GetComponents(typeof(ConfigurableJoint)) as Component[];
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LHER

EEARTAZXMHE .

ConfigurableJoint[] cjs = GetComponents(typeof(ConfigurableJoint)) as Configurable Joint [];

& 4 ConfigurableJoint R Component, &R -F %, sisE ALz A 5 X,

O f£1# J1 GetComponentsInChildren (type : Type, includeInactive : boolean = false)
Rz

Component[] cjs = GetComponentsInChildren(typeof(ConfigurableJoint), false) as Component[];

iR TIAEE .

ConfigurableJoint[] cjs =

GetComponentsInChildren(typeof(ConfigurableJoint), false) as ConfigurableJoint[];

A # ConfigurableJoint < % Component, w2 F %, #iUE AL A5 X,

T3 o S 7 7 sGetComponent . GetComponentInChildren. GetComponentsfilGet
ComponentsInChildren(fI{diff,

using UnityEngine;
using System.Collections;

public class GetComponent_ts : MonoBehaviour {

/**

void Start () {

*¥AF A2 GetComponent 7 i 6948 X 4& A X 4D

*3k )

/¥*

Debug.Log("¥A F & GetComponent & 48 % & M X 4%, \nGetComponent 7 i A & 3k #L % AT
GameObject & # & Type X & ¢ % —Attt, ");

//GetComponent (type : Type)

Rigidbody rb = GetComponent(typeof(Rigidbody))as Rigidbody;

Debug. Log("{# M GetComponent (type : Type)3k ftRigidbody: " + rb.GetInstanceID());

//GetComponent.<T>()
rb=GetComponent<Rigidbody>();
Debug. Log(" 4% K GetComponent.<T>() # FtRigidbody: " + rb.GetInstanceID());

//GetComponent (type : String)
rb = GetComponent("Rigidbody") as Rigidbody;
Debug.Log ("4 M GetComponent (type : String)# HiRigidbody: " + rb.GetInstanceID());

*y, F % GetComponentInChildrenzy ik #4548 % & M X &4

*% /)

Debug. Log("vA T & GetComponentInChildren#44a % i M X 44, \nGetComponentInChildrenz ik
A& FEAL % ATGameObject #9 P47 F & F & i & Type £ A ¢4 —Amth, ");

//GetComponentInChildren (type : Type)
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GameObject %

Vi

//GameObject & 5 A JLF % F i& & F — A~ iF4-type £ #! &#)Component
1b = GetComponentInChildren(typeof(Rigidbody)) as Rigidbody;
Debug.Log("{# FGetComponentInChildren (type : Type) 3 #tRigidbody: " + rb.name);

//GetComponentInChildren.<T> ()
rb=CGetComponentInChildren<Rigidbody>();
Debug. Log("{# M GetComponentInChildren.<T>() % FtRigidbody: " + rb.name);

*VA T & GetComponents 7 ik ¢ 48 % & #1545

**/

Vass

*y, F A GetComponentsInChildren ik ¢ 48 £ & H K &5
**/

Debug. Log ("4 T & GetComponents 948 % & A1 /X 4%. \nGetComponentszy i Ml A 3K B 4 AT
GameObject ¥ # & Type & Al 64 pr AT 40tk ");

//GetComponents (type : Type)
//i& ©1GameObject ¥ A #44-type & &! #5Component & &
Component[] cjs = GetComponents(typeof(ConfigurableJoint)) as Component[];
foreach(ConfigurableJoint cj in cjs){
Debug. Log ("% i GetComponents (type : Type) ik #xConfigurableJoint: " + cj.GetInstance
I0());
}

//GetComponents.<T> ()
cjs = GetComponents<ConfigurableJoint>();
foreach (ConfigurableJoint cj in cjs)

{
}

Debug. Log(" & A GetComponents.<T>() # fConfigurableJoint: " + cj.GetInstanceID());

Debug.Log(" ¥4 T & GetComponentsInChildren#y4a 5 4& M .45, \nGetComponentsInChildrenz
i M AR 4 AT GameObject &9 F % F 4 & Type £ & &9 P AT 84+, ");

//GetComponentsInChildren(type: Type, includeInactive: boolean = false)
//35 mGameObject & & B 3L Fr A F & 2+ & P B A1 45 4-type £ A #9Component 4 4
cjs = GetComponentsInChildren(typeof(ConfigurableJoint), false) as Component[];
foreach (ConfigurableJoint cj in cjs)
{
Debug. Log ("4 M GetComponentsInChildren(type: Type, false)ikfConfigurableJoint:
" + cj.name);

}

cjs = GetComponentsInChildren(typeof(ConfigurableJoint), true) as Component[];
foreach (ConfigurableJoint cj in cjs)

Debug.Log (" f /A GetComponentsInChildren(type: Type, true)3k fxConfigurableJoint: "
+ Cj.name);

}

//GetComponentsInChildren.<T> (includeInactive : boolean)
cjs = GetComponentsInChildren<ConfigurableJoint>(true);
foreach (Configurableloint cj in cjs)
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Debug. Log ("4 M GetComponentsInChildren.<T>(includeInactive : boolean) ik Ht
ConfigurableJoint: " + cj.name);

}

//GetComponentsInChildren.<T> ()
cjs = GetComponentsInChildren<Configurableloint>();
foreach (Configurableloint cj in cjs)

{

Debug. Log("f& /A GetComponentsInChildren.<T>() # HtConfigurableJoint: " + cj.name);

}

X BACAS 15855 R T )7 #:GetComponent (type:Type) . GetComponent.<T>()
HiGetComponent (type : String) Il FH 5k, JFHTEN Y 1 AHJW Component ¥ InstancelD,
n &l 3-4 ff s o SRS 43 B R T J7 ¥ GetComponentInChildren(type:Type) Al
GetComponentInChildren.<T> ()R, FFFTEN T 4H)% Component iname, 4%
3-5HT7R o 45 T2k XA TS T )7 ¥ GetComponents (type: Type) FliGetComponents.<T> ()
B 7, JFHTERH T 400 Component i InstanceID, UNE3-6ff8. /a4t oliE s
T JitkGetComponentsInChildren(type: Type, includeInactive: boolean = false).

GetComponentsInChildren.<T> (includeInactive : boolean) FlGetComponentsInChildren.
<T> ORI E:, JETEDH T 410 Component iname, AN 3-7fr 8, &A%
Ry 25 PR ] PR 2 R T

13-4 GetComponent [HJiz 748 H

[¥3-5 GetComponentInChildrenfi)izf 4k
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KA

% 3% GameObject %

[¥13-6  GetComponentsfiiz 1454

[¥13-7 GetComponentsInChildrenf¥izfT45 %

3.3.2 SendMessageF5iE: ZiXiHE

HAXiE% (1) public void SendMessage(string methodName);

Iheeiiha

(2) public void SendMessage(string methodName, object value);
(3) public void SendMessage(string methodName, SendMessageOptions options);

(4) public void SendMessage(string methodName, object value, SendMessageOptions
options);

R4 EEH IR RS . S 8methodName 15375 B k47, S ¥value
i BN ZS, Z8options i B /7, BRIk A SendMessageOptions.Require
Receiver,

77 5 DI RE S [a] GameObject H B A& XTH R, XHAEFVER UL F .

Q FfH SR PEAZWEREE, B0, cuberFlcube2t) b—2KACHKH jE cubeo,
Tl cube2 AN 231t Fl| cube1 & 3% T &

O SendMessageOptionsA] Wi~ 1] £ /7 SendMessageOptions. RequireReceiver%ﬂSend
MessageOptions.DontRequireReceiver., Fij+# K15 B AN WA #5215 8
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Ik, BB, JEENEHER,

iz T LGikF ik ?iE?fé 1 6’3 TR BfoadcastMeséageinSendMessageUpwards , AP HhAE B e F

LHIET

O BroadcastMessage 7 ik 69 A 6] B H AR A TR ALK 8. A 8 F RIAR MK
RN E] T B, #l4e, cubel Fo cube2 #5 E—Z AL K ARZ cubeo, M cube2 R4 E]
cubel & i% &4 B

O SendMessageUpwards 7 ik &9 5 #k /2 %) GameObject B & B HFF A L K ALK & F h
& B B AR R ANCE] I B, #lde, cubel = cube2 &) E—4B 5 £ 452 cubeo, M
cube2 R4 %) cube1 & % 90K B,

I T s 5 B 7R SendMes sage AH T iR O . EAS LB T2, 4734 GameObject
Xf4iCube1, Cube2fiCube3, EATIHIZH KR UNE3-8f/<, fECubel. Cube2fiCube3tr
53 9146 5 A B A<BroadcastMessage_ts.cs. SendMessage ts.csfilSendMessageUpward
ts.cs, ENTHIAN R, HabPiSendMessage ts.csA R BiliiH

using UnityEngine;
using System.Collections;

public class SendMessage ts : MonoBehaviour {
void Start () {
/@ FEEETKESRE
//gameObject.BroadcastMessage("GetParentMessage",gameObject.name+":use
BroadcastMessage send!");
/16 B T RES L
gameObject.SendMessage("GetSelfMessage",gameObject.name+":use SendMessage send!");
M1 AR AT RER S
//gameObject.SendMessageUpwards ("GetChildrenMessage",gameObject.name+" :use
SendMessageUpwards send!");
}
=R LA KEE 80T
private void GetParentMessage(string str){
Debug.Log(gameObject.name + "4k %| L & A £ & 8. " + str);

AR A H KA Rk
private void GetSelfMessage(string str)

{
Debug.Log(gameObject.name + "d&%| & & KF &5 8. " + str);

[ —AAE T T REEAG B85 &
private void GetChildrenMessage(string str)

{
}

Debug.Llog(gameObject.name + "Je#|F £ % iZ 694 8. " + str);

}

TEIX BAAY h A4 34> J i2iGetParentMessage . GetSelfMessagefllGetChildrenMessage,
RS AR E . AR EMFREE, RSN BTk, E3-9FR,
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3-8 LBl TR IARZ O R

o
o
o v'
®
o
o
o

[€3-9  SendMessage=L {9l i 7 fit) iz £ T 4% 5

3.4 GameObject &A%

fEGameObjecterft, P RS J7 vk 328247 CreatePrimitive. 7EfHIIZ )7 26 E CameObjectXf 4
WF, TEAE2:W R asnZafF ( AddComponent ) FIArFRXI4 (Find ), PHICIALKE R INLLFFI A X 4
HIAH T i B CreatePrimitive J7 R A 4.

CreatePrimitivef5i%: 3 GCameObject It

Eztiﬁiéi public static GameObject CreatePrimitive(PrimitiveType type);
Hrh 2 %{type PrimitiveTypellI A R,

THEEERR A SR Q1 > R0 (W i GameObject X4

SCGIESR I i SE i s CreatePrimitive /7 1 DA K Find 2840 X 7 W .

using UnityEngine;
using System.Collections;

public class CreatePrimitive ts : MonoBehaviour

{
void Start()
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//1% ) GameObject.CreatePrimitive s ik 4| 3 GameObject

GameObject g1 = GameObject.CreatePrimitive(PrimitiveType.Sphere);
gl.name = "G1";

gl.tag = "sphere Tag";

//4& M AddComponent (className : String)z ik #ismfa
g1.AddComponent ("SpringJoint");

//1% M AddComponent (componentType : Type)z ik a4
g1.AddComponent (typeof(GUITexture));

gl.transform.position = Vector3.zero;

GameObject g2 = GameObject.CreatePrimitive(PrimitiveType.Sphere);
g2.name = "G2";

g2.tag = "sphere_Tag";

//4% M AddComponent . <T> () 7 i A 48 44
g2.AddComponent<Rigidbody>();

g2.transform.position = 2.0f * Vector3.right;
g2.GetComponent<Rigidbody>().useGravity = false;

GameObject g3 = GameObject.CreatePrimitive(PrimitiveType.Sphere);
g3.name = "G1";

g3.tag = "sphere Tag";

g3.transform.position = 4.0f * Vector3.right;

//1& ) GameObject.Find £ 7 i 7% #LGameObject, A @ & & 465 % —/ 2t %
Debug.Log("use Find:" + GameObject.Find("G1").transform.position);
//4& ) GameObject.FindGameObjectWithTag £ -7 ik 3k faGameObject, i& &) &4 & #6) F— /x££
Debug.Log("use FindGameObjectWithTag:" + GameObject.FindGameObjectWithTag("sphere
Tag").transform.position);
//1% 1 GameObject.FindGameObjectsWithTag & 7 ix fk feGameObject, if w A & W FTA 2+ £
GameObject[] gos = GameObject.FindGameObjectsWithTag("sphere_Tag");
foreach (GameObject go in gos)
{

Debug.Log("use FindGameObjectsWithTag:" + go.name + + go.transform.position);

/1R g1, gaAeg3ty B WX A
g3.transform.parent = g2.transform;
g2.transform.parent = gi.transform;

Debug.Log("use Find againi:" + GameObject.Find("G1").transform.position);

/1B R A"/ IR R #4697 X & 4kGameObject

/13esbia @ dx FR LXK AG2, HG285 5K A

/12 & s X EAF"/ R & A e e 3t §0g KA

Debug.Log("use Find again2:" + GameObject.Find("/G1/G2/G1").transform.position);

}

EX B ARAS Y, EYcHCreatePrimitive 7 kA% T 3 AN[R ¥ GameObject Xf 4ig1 |
g2Mlg3, H M ENTE T 2L )@ AR ) Component 204 . #R Jim 43 5 FH 5 Find
FindGameObjectWithTag#llFindGameObjectsWithTagZr tk AF & ER A4, FHITERH
FARLAAE B, WE3-108778 . SJGHER T /7 MR PR R e A kX 4L i
Tiko
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[®]3-10 CreatePrimitiveSEZfilii /i iz 745 5

3.5 %TF GameObject 2F0 Component SERYE FH %

GameObjectlComponent j& Unity H ¥ ] HAE R BB MBS, 38 1 S (81 Jad ek A S 48] Jy vk AR BL
VURTEGE P ERSA D, BT AAS B ASFEXS Component /E BB/ 47, T o sk W /246 2 (] 1Y)
K F B 7 vk A A T R S

0 i % — > GameObject X} % 1 1> Component 41 i, , ifii H—>GameObject X} % % /A7 — 4>
Transform#1{4:. GameObject I K45HE T #H A94 MIMA, 1fiiComponent FHE™ i ix 449 {4
H 5.

O GameObjectZE FlComponent i) & 14 42 FR A7 1k 24 FREEAA ], 2@ A7 ik (1 FH A AR
FIE, (HEAWA —225], LT LAGetComponent 773 A B 15 A .

A ELAR IS A B AR BT 7 GameObject X 42 vh (9 AN 40 {4, B 4% {8 JH GetComponent J5 < B AT, 11
Rigidbody br= GetComponent<Rigidbody>(). # Z=3KHUAE 24 i BAIAS I 7 GameObject Xif 42 H il KA
21, W24 GameObject/E AT E 51 H, WNAEEgo A5 7]GameObject W42 f95 | A1, . Rigidbody
br= go.GetComponent<Rigidbody>().

SCGER T S ) 7R GameObjec t 25 FlComponent 2 H Get Component A 56 77 v A i FH .

using UnityEngine;
using System.Collections;

public class GameObjectAndComponent_ts : MonoBehaviour {

public GameObject sp;

void Start () {
/AT 34 ik 7 KXoy ile—Af, A& @ % AT By A fGameObjectad % ¢ #5Rigidbody a4
Rigidbody rb1 = rigidbody;
Rigidbody rb2 = GetComponent<Rigidbody>();
Rigidbody rb3 = rigidbody.GetComponent<Rigidbody>();
Debug.Log("rb1¢jInstanceID. " + rbi.GetInstanceID());
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Debug.Log("rb2#jInstanceID: " + rb2.GetInstanceID());
Debug.Log("rb3#yInstanceID: " + rb3.GetInstanceID());

/14 R AT E 5] B LS| R 2 % 69Rigidbody 4a 4
Debug. Log("#T & 7] M spxt % P Rigidbody#yInstanceID: "+sp.GetComponent<Rigidbody>().
GetInstancelD());

}
}

e BARRS, BJei i T —/GameObject X fisp, HIK48 a1 7MiHCameObject X142 ,
R J& 7E Start J7 i o TH3 A [6] 1 7 2 R 3K Y AT BELAS T 7F GameObject Xt 42 rh ¥ Rigid
body#[1{4:, JFATENHE A InstanceID, WIE3-11/1/R, Hifsn 1 {fi}{]GameObject
I 5| R ARII N AT 4 Rigidbody 41 {410 Jr ik . tHATERGS vl 1, HHRrb1. rb2
b3 AR A —FE, (HARSR 17 T AR AT 4.




HideFlags3§

HideFlags JRCZE S, T4t Object o 5 45 53 75t K% L/ K W0 T AR Fi O T 00 o S 20485 0
HideF Lags 2 B2 L B (RIS J A P et bA 7 BE AN I

4.1 HideFlags =K 7

H s A HideFlags ¥ M () %4 A 51 43 DontSave . HideAndDontSave . HideInHierarchy. HideInIns
pector. Nonef{INotEditable, | TAITEANAZA X AR H o

4.1.1 DontSave: fREXMREIFiIH=

Theeithl R MERThEE R DRI E R A object W AR B BB H B, A0S {d fHideFlags.
DontSave, Ijobject XSG 7ERTI R OR B T ok, X HAF AU,

0 4nRGameObject X4 ¥ HideFlags.DontSavebrif, M| 7EH ScenerfGameObject i fif 45
AR T ok, (HHT2Game0Object X 5 N2l B8 F#rScene

Q AnJ LU GameObject W 42 i HANH {4 Al Trans formift f THideFlags . DontSavednifl, 7
LG &

O AR P 4B H, BiHideFlags.DontSavebRiR XS St 2 — HAFE TRF S, &
AR, XTHideFlags.DontSavebniH X4, TEAS T B a /iR Y i e i
DestroyImmediate T-zh4l %,

SEESR T s S R & MEDont Save [ H .
A TREEPN TR, FiiESEDontSave_unity ! i IA RS ;

using UnityEngine;
using System.Collections;

public class DontSave_ts : MonoBehaviour {
public GameObject go;
public Transform t;
void Start()
{
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//GameObjectzt+ % 4 flHideFlags.DontSavesT vA /i #7scene ¥ # t &

go.hideFlags = HideFlags.DontSave;

GameObject P1 = GameObject.CreatePrimitive(PrimitiveType.Plane);

P1l.hideFlags = HideFlags.DontSave;

// A7 vA 2k GameObject &9 4. 44 1% & HideFlags.DontSave, Z M| &

Transform tf = Instantiate(t, go.transform.position + new Vector3(2.of, 0.0f, 0.0f),
Quaternion.identity) as Transform;

tf.hideFlags = HideFlags.DontSave;

/1% N & FnewScene_unity#y#rscene

Application.LoadLevel("newScene2_unity");

}

FEXBACI T, 45X 5 P GameObject X Gigo . Fi 7 i) GameObject X} 5 P1AIH 5L
4k Trans formSE (9l tf ¥ hideFlags J& 1 1% & ArHideFlags .DontSave, #RJ5F A% K
newScene2_unity[¥Him 5.

T i FinewScene2_unity {1 (1) A .

using UnityEngine;
using System.Collections;

public class NewScene2_ts : MonoBehaviour {
GameObject cube, plane;
void Start () {
Debug. Log("iX #&NewScene2! ");
}

// %42 /iR & 8f FlDestroyImmediate ()44 % #HideFlags.DontSavetRif ¢ 2f %

/1% W) Bp A2 2. 4%5R &k, #HideFlags.DontSave#sin #93¢ 4k X feHierarchy & 4
/1B BB T —RAEFHA LS R E, EARA LR

void OnApplicationQuit()

{
cube = GameObject.Find("Cube0");

plane = GameObject.Find("Plane");
if (cube)
{
Debug.Log("Cube0 DestroyImmediate");

DestroyImmediate(cube);

}
if (plane)
{

Debug.Log("Plane DestroyImmediate");
DestroyImmediate(plane);

}

TE X B A G, 8 58 7 W T P> GameObject 2 7Y (¥) A8 & cube fl plane, R 5 1E
OnApplicationQuit() ik h &4k iz 5t h 2 5 A7 AE 44 4 CubeoHIPlanef)GameObject
X4, WRAFLE, NIRRT EPE BT IR, K4- R AR Y S s s b 4
&, E4a-20FIF IR slE s h ik, Ea-3207ef iR i R 5 R B Y



64 % 4% HideFlags £

PR S8t A 25 SR ( RIE 7 St newScene2_unity 4 rhonApplicationQuit () Hh A T RE
UG RFRBITEE R ) WISRAERE B i8S 5 T #iideFlags . DontSavebr il I Xf 42 ,
TR PR Y e RS Al 4-1 TR .

P e e sh i it i i

Fld4-1  BFF S Yk

DontSavels &t 'P( ubeOBL -

e DontSavelg A o Bl A B R

TIT R EE 7 5 i s

Fla-2 R R sh)E 55 ek

TP IR SRR (A

Kl4-3  FUFR G PRk

4.1.2 HideAndDontSave: RENRIFIZHE

ThEEEAR LR PERY T AEE HIR B B 2 MK Object X R {4 B | 7 Scene P, W1 {8 FilHideF1lags.
HideAndDontSave, M|ObjectXt 4 M 75 #rScene P # £ 8 F 3k, 1HT/\E7J‘THlerarchy
it 4 . JEPEHideAndDontSave 5DontSave I FERML, 2% & HDontSave I ThAE
v .



4.1 HideFlags % # m&, i 65

LHIER

5% g YDontSave L FIE /i, H 75 4DontSavefi) 4 B ffjHideFlags. DontSave/i,
HideFlags.HideAndDontSave, R[JA[ZE ZIPi#H HIA[FA],

4.1.3 HidelnHierarchy: 7 Hierarchy MR+ B2jE

ThRELAA

LB

@ M A T RE A2 1% B Object X 4R fEHierarchy AR R g ekt , X ILER BT,

O # % 7E Hierarchy [ A 1 B A B AE A th B XS &, T EAE Awake 77 2
HideFlags.HideInHierarchy 4 fiE4=%4 .

O ARk, FYR b wkaEd, (HEE ik, KCORAem.

F i 3 ik S 3 7 R EHi deInHierarchy O

using UnityEngine;
using System.Collections;

public class HideInHierarchy_ts : MonoBehaviour

{
public GameObject go, sub;
public Transform t;
void Awake()
//go. sub, gameObject# €. 4 3t %, & ZzAwakes ik ¥ 4 AlHideFlags.HideInHierarchy
go.hideFlags = HideFlags.HideInHierarchy;
sub.hideFlags = HideFlags.HideInHierarchy;
gameObject.hideFlags = HideFlags.HideInHierarchy;
}
void Start()
{
JIPY, tfR e X 6 93 § . T VA AAEAT F ik F 4% MHideFlags.HideInHierarchy
GameObject P1 = GameObject.CreatePrimitive(PrimitiveType.Plane);
Pl.hideFlags = HideFlags.HideInHierarchy;
Transform tf = Instantiate(t, go.transform.position + new Vector3(2, o.of, 0.0f),
Quaternion.identity) as Transform;
tf.hideFlags = HideFlags.HideInHierarchy;
}
}

TEX BEARIS, H 5B T M ~GameObject 25 AU ()45 EgoMsub, SR /5 7EAwake J5 i
5 # HhideFlags/@ M AHideFlags .HideInHierarchy. $RJ51EStart ik it &g il
SLAL T Pi GameObject XF R PLAILE, I3 EN 1M hideFlagsHf T E . Kl4-42FLR
Jri ShATHierarchy AR (AR B, E4-5 22 ¥ )5 205 Hierarchy AR (PR AL, Mz FT45 R
ATLLA B, JEOK M cubeX) S fuff Hi-F2Sphere . cube1., MainCamera S A& it jG %
FPLFItFAR BB 1 .
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7 i sl i Hierarchy [AGIRGL 1

Fl4-4 #1755 shiiiHierarchy [ AR

#2711 3l) 5 Hierarchy [ AR T

El4-5 #&F )3 3l 5 Hierarchy iR I

4.1.4 HideInInspector: 7EInspectori#i =y

IhREIRAR IR P DI BB JE 1K B Object X R 1 Inspector i A 1 75 9 BeumE , o LA LA 4n .

Q 4 5 — 4> GameObject fifi Fi 1" HideFlags.HideInInspector , W H: i 4 2H 4 % 7
Inspector AT AR H ek, (HIL 2N 413 7T 7% Inspector AR H 7 .

O AR H T GameObject X 52 I KN4 14, WiTransform, U3 A §¥0i GameObject
A AL ZH F iRenderer . Rigidbody 5 7E Inspector fi b ) i AR A

SHIEAR o SR R YEHide InInspectox (R

using UnityEngine;
using System.Collections;

public class HideInInspector td : MonoBehaviour {

public GameObject go;

public Transform t;

void Start()

{
//go, gameObject, P1#:®GameObjectsf %, 4 MHideFlags.HideInInspector/s
/7 LA 4% A Inspector & 45 P 2 5,
/112 3 1<% vl £ F £ i Inspector & 46 F # &7
go.hideFlags = HideFlags.HideInInspector;
gameObject.hideFlags = HideFlags.HideInInspector;
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GameObject P1 = GameObject.CreatePrimitive(PrimitiveType.Plane);

Pl.hideFlags = HideFlags.HideInInspector;

//tf HTransformzt %, {# AHideFlags.HideInInspector/s

//tf3} B #GameObject #9 Transform4a #4 45 f Inspector & i ¥ 1% i

//12GameObject &9 3 4t 484445 T /- Inspector & & ¥ £+~

Transform tf = Instantiate(t, go.transform.position + new Vector3(2.of, o.of, 0.0f),
Quaternion.identity) as Transform;

tf.hideFlags = HideFlags.HideInInspector;

}

fEX BACISh, B e T—~GameObject K RIAE Brgo, SR Jm7EStart 77 i i ifgo &
MainCameraff)hideFlagsik % #HideFlags.HideInInspector, #5357 MG M HIfL T
—~GameObject Xf 42 PLFll — /> Transform 3L i tf, Jf¥f & {111 hideFlags #f i% & Hy
HideFlags.HideInInspector. iz TREIF Al LA EL, Xf5tgo  MainCamera S P1f#)Inspector
S P LA AR B, t AU Bl BRik , (P H T 7EGameObject X 4 1 HAth 21 -2 o
bR, W AT TRT AR .

4.1.5 None: HideFlagsZRIAME

IhaEis AR

None JjHideFlagsBRIAME, RIS EZEobject X 42 a] Wtk

4.1.6 NotEditable: XTZFEInspectormEltR + B 4miE 14

Ih&EiRRA

LHIER

U JE P AR 3 7R FE 7 12 1T Ob ject X 4 42 75 i) 7E Inspector [ A HH 9 4, %o At A
BT .

O GameObject X4 (i iHideFlags.NotEditable n] LA {#i{GameObject Xt 52 it T 47 41144
Inspector[fiitfe P ERAL T AN AT iR . {HGameObject Xt 4 #HideFlags.NotEditable
PRI A S8 R AT Gt

O *fFGameObject XF % iy 54 {4 tnTrans form Ll fifi FHideFlags .NotEditable, H 4>
S YA A T gfE, {HGameObject iy HAh4H {4475 Al 7E Inspector i Az H 4 4 .,

T 13 g S 97 % J@ MENotEditable fit) (i

using UnityEngine;
using System.Collections;

public class NotEditable ts : MonoBehaviour {

public GameObject go;

public Transform t;

void Start()

{
//GameObject st % 4% AHideFlags.NotEditable=T v 1# 3 GameObject &
/157 # 4% fe Inspector @A P M ik T AT B4k &
//GameObjectzf & #HideFlags.NotEditabletrif # R¥sh £ F R T R4k
go.hideFlags = HideFlags.NotEditable;
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GameObject P1 = GameObject.CreatePrimitive(PrimitiveType.Plane);
Pl.hideFlags = HideFlags.NotEditable;

//3f FGameObject iy 3 /48 44 % 5 {# FlHideFlags.NotEditable

/1 A A S AT R T 4%k, {2GameObject oy A fie 48 tH45 T 4 4%

t.hideFlags = HideFlags.NotEditable;

Transform tf = Instantiate(t, go.transform.position + new Vector3(2.of, 0.0f, 0.0f),
Quaternion.identity) as Transform;

tf.hideFlags = HideFlags.NotEditable;

}
}

FEX BRI, E5ER ] T —/ GameObject M AN fhgo, SRJGFEStart ik Xlgo.
A1) £ ) GameObject XF 52 P1 J% B 5 49l 4k ) Transform 5 9] tf () hideFlags J@ P % & M
HideFlags. NotEditable. izf7#2/¥ ] LAKBL, XI5 goRIPLIt T A L 4K A nl 9l 4
APt AR g dn4R, (HAL4t T e i GameObject X 52 Al LAl 41 {447 vl e 4, 37 14
frEflras.

4.2 HideFlags ZfER /N

A XtHideFlags JE A2 i UHEA T TR AN 43 7EHideFlags 6 ML, TG4
Z Ky &DontSave, i EH0bject X G0 A 2 HrScene i, 75 B A& HIRHLK Object X 5
F-ohays, LIRS . AU gt TR i 5 0bject X142 E Hierarchy i #i 5 Inspector [ A F [ 8K ,
Al DA FH % i HideInHierarchy sk HideInInspector, {HZ RN R EIFZ K S, BKEAEE
114 A TIREULI



Mathf3g

Mathf2S 2 Unity R AOEAE, TR AR, REHSBHEMESIE, A EEMk, EE
FHEE, AR A AR E S A T E:, WMathf.PI, Mathf.Sin(1)%, A% FEA4 [ Mathf
1) — Lo A BRI S

5.1 Mathf 2ESREM

fEMathf2E i, W R 2B Y4 Deg2Rad . Rad2DegfllInfinity, /@ PEDeg2RadFIRad2Deg i fiE
AL, PR, T ghx e m .

5.1.1 DegRadBM: NAEZEEESE

HA&iEX  public const float Deg2Rad = 0.0174533f;

ThEERE @Mk o R BeAi T a v W BE BN 9N BE 478 103 B (L, HAH M (2*Mathf.P1)/360=
0.01745329, @AM HiE,

R’ = RadzDegEriL% S REARR, ANIEE] A A0 4 E, AR 570058,
SCER N E ST ER & PEDeg2Rad FIRad2Deg KA

using UnityEngine;
using System.Collections;

public class DegAndRad_ts : MonoBehaviour {
void Start () {
USV-ELV &2 X s 3
Debug.Log("Mathf.Deg2Rad:" + Mathf.Deg2Rad);
TR JE 5] RS F &
Debug.Log("Mathf.Rad2Deg:" + Mathf.Rad2Deg);

}
TEX B, 42 BIFTED H T Mathf.Deg2RadfiiMathf.Rad2DegI{HE , 455 WIES-117 .
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F5-1 2B R st 45

5.1.2 InfinityBM: IEXFH K

HAEE public const float Infinity = 1.0f / 0.0f;

ThEEWEE LB MERDRFARERCATE P RIETEEF K, i, H B K A AT o
O Mathf.Infinity + x=Mathf.Infinity, HHxh—EARE(E, 4110000,
0O Mathf.Infinity + Mathf Infinity=NaN, BI85 45RAEEUE ( Not a Number ),

Q Mathf.Infinity JU27F Unity (19— 1IETG55 KBUERI RN, AMECERITATEARE, R
FHH TR BRI BE TR

SRR T RS SR R Infinity AR .

using UnityEngine;
using System.Collections;

public class Infinity ts : MonoBehaviour

{
void Start()

Debug.Log("0:" + Mathf.Infinity);

Debug.Log("1:" + Mathf.Infinity / 10000.0f);

Debug.Log("2:" + Mathf.Infinity / Mathf.Infinity);
}
TEXBACHS R, ArBHTERH T InfinityB{E . Infinity S5 EARBUEARER )G AO(E LA K2
Infinity5 A SAHBRG ME, SR mEs-20 R, LA B Infinity 5 BAARUEAHRR E
ik Infinity, 58 SMHESEE]— /\Jliﬁféé’/l/n% ( NaN:Not a Number ) .

[#5-2  InfinitySLHilE s HEEfTas R
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5.2 Mathf E&EH%

TeMathf2Erh, P RS A Qlamp ik . ClosestPowerOfTwo /i 7% . DeltaAngle /5% . Inverselerp
Jitk. LexrpJiik. LerpAngleJiiki. MoveTowards/yiki. MoveTowardsAngle /i, PingPongJiik. Repeat
J7i% . Round 7 . SmoothDamp /7% . SmoothDampAngle /7 3% FllSmoothStep /i, T I LN/ 48 ik .

521 Clampii%: REIFRSEEE

BEEE

ThRELAA

EBIER

(1) public static float Clamp(float value, float min, float max);
oo S ¥ min 3R A B IME . 5 8max kB A BN, 2 HORAR 8] {8 26780
PR RIS

(2) public static int Clamp(int value, int min, int max);
o B M n 3 A (05 5 8 man A 3 [ 16 J5 oA B8O [ 27
R,

1 3 FH R AR 0] A7 3 BB PR il i valuef, jvalue € [min, max]HtiR [Blvalueffi; >4
value<minfif iz [AlminfE ; *4value>maxiif i [Mmax{f .

ik Clampo1 s s sk S e Aafl, KRR ZALE, Clampoiéy BA 6 M #[0,1], RA—/A
A, % Advalue e (0,188 Blvaluefs; 4 A dtvalue<ORfi& H0ME; % Adkvalue>]
BFAEEA ],

T T e SEAG]E R i Clamp PO FH

using UnityEngine;
using System.Collections;

public class Clamp_ts : MonoBehaviour
{
void Start()
{
Debug.Llog(" %value<mingd: " + Mathf.Clamp(-1, 0, 10));
Debug.Log(" %min<value<max& . " + Mathf.Clamp(3, 0, 10));
Debug.Llog(" %value>maxtt: " + Mathf.Clamp(11, 0, 10));
//7 i%ClampO1#4 ik ) 4 76, B %4 [0,1]
Debug.Log(" %value<Otf:" + Mathf.Clampo1(-0.1f));
Debug.Log(" %0<value<iif:" + Mathf.Clampo1(0.5f));
Debug.Log(" %value>1tf:" + Mathf.Clampo1(1.1f));
}
}

X BA R Start Tk, AMATER T 75 3 Clamp A1CLampod £ A [RM# 5 T (14 12 1]
{H, s R Ss-307R .
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% 5% Mathf £

[El5-3 7k Clamp S (ol s 4% S i

5.2.2 C(ClosestPowerOfTwo/53%: 1R[E] 2 IE X E

BRIEE
ThaEisAA

LHIE R

public static int ClosestPowerOfTwo(int value);
IE 5 21 TR I T 2 Bvalue ) 2 HECRERME . valued T b ] (B HUEE K
fi, Blin.
f=Mathf. ClosestPowerOfTwo(11), MJf=8;
f=Mathf. ClosestPowerOfTwo(12), NIf=16;
“valuefli/N 0BT, &Z[EIHE A0,
I~ 167 300 ik S 48078 7% 7 ¥ ClosestPowerOf TwolF) i J

using UnityEngine;
using System.Collections;

public class ClosestPowerOfTwo_ts : MonoBehaviour

{
void Start()
{
Debug.log("1158& 4311, #rhfi# . " + Mathf.ClosestPowerOfTwo(11));
Debug.log("12 584=16t) £ AR A4, Hrifhh: " + Mathf.ClosestPower0fTwo(12));
Debug.log(" %value<Otf, #Hr:ifi%. " + Mathf.ClosestPowerOfTwo(-1));
}
}

fEX BRI Y Start Jrik b, Al 7 3R AR L T 7 H:ClosestPowerOf Twolt) iR [A]
{i. %R nESs-4fR .
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[®5-4 J7¥:ClosestPowerOfTwo S fii i 7 i 45 5

5.2.3 DeltaAnglef5i%: /INEEBAE

EZAiEE public static float DeltaAngle(float current, float target);
Hrh S8l current B Y, S%target hy HARfE.

THEEBEAR M7 A TR IS B Ficurrent # target Wi /NS LA RE(E . THR IR, B0
currentflitargetd% 360/ 4 — A4 5L X 0] ( -180,180]", & currentflitargetii s
e BRI R e A, BRI EALARE T e f e (0<e<180), WIFrcZpidimt ¢l
FeeJLRERIILL, WLR[EHE Je, WPES-5FT7R; el Wit H gkt BERE R ke, AR A1

i H-e, tNES-6/T/5,

y A
¢ N
\
N\ e
N S
“\E_ X
3

[®5-5 M-

LGSR T S GG UE JrikDeltaAng e 5%

using UnityEngine;
using System.Collections;

public class DeltaAngle ts : MonoBehaviour {

void Start () {

//1180=360%3+100, Py £ 1004290 [d] #) & £
Debug.Log(Mathf.DeltaAngle(1180, 90));
//-1130=-360%3-50, Bp K -504=902 I8 #) & A
Debug.Log(Mathf.DeltaAngle(-1130, 90));
//-1200=-360%3-120, Bp K -1204290=_[8] &5 & &
Debug.Log(Mathf.DeltaAngle(-1200, 90));

y }

\

c

2
/

t i

[®l5-6  iEFERE
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}

FEXBAUS S, A T3 A RBER K RESR, BABIRETRA TR Rt
WP ERERTIR, BFFEITERNIES- TR,

| B

[515-7 DeltaAngleSC {3/ (i { T4

5.2.4 Inverselerpfiik: itELLHIE

BEXIEE

ThEEIAA

LHIER

public static float Inverselerp(float from, float to, float value);
Hp SR ron R IG(E, BH oA MM, SBFvalue i BE 1.
I 77 2 KGR (9] value fB 76 2 5 fromE| to s B9 HE il {H . 1% f=Mathf.Inverse Lerp

v —from

(from,to,v), HHif, from, tofivEf&floatZte |, f'= , W £'e [0.0f,1.0€]. ,

to — from
Mif=f"; #Ff'<0, Mf=0; #Hf'>10f=1,

F i  SE I IE Fr i InverseLerp i Bk

using UnityEngine;
using System.Collections;

public class Inverselerp ts : MonoBehaviour {
void Start () {
float f,from,to,v;
from=-10.0f;
t0=30.0f;
v=10.0f;
f = Mathf.InverselLerp(from,to,v);
Debug.Llog(" H0<f'<1tt: "+f);
v = -20.0f;
f = Mathf.InverseLerp(from, to, v);
Debug.Llog(" L f'<oit: " + f);
v = 40.0f;
f = Mathf.InverselLerp(from, to, v);
Debug.log(" % F'>1if: " + f);

}
TEX B rh, BRI T4 RS, from, tofllv, SRJGXHVIE D HIW T AR A,
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[#l5-8  InverseLerp L filii R iz 745 0

525 Llerpf5ih: L&MHRE

HZAiEE public static float Lerp(float from, float to, float t); u
Hrp SH from MEMEIE ARG E, SEtohERMHMEMESRE, B EEZEL

INREVEAR I Bk 9 DO RE 2 FH AR [B] — > M from® ol BBl AR M4 (8 . iR EMEMHE N
(to-from)*t'+from, JLrr.
Q Z2HABEUETEFIN[0,1], St<OmARIEL =0, Ht>1AHA R Et =1;
Q 28 fromflto WATE B float BU{H , fromfltoZ MR A LM AR FR, FromIELAT LA
K Ftothnl LI/ T to.
SEGIETR A S S T i Lerp I T
using UnityEngine;

using System.Collections;

public class Lerp_ts : MonoBehaviour {
float r, g, b;
void FixedUpdate () {
r = Mathf.Lerp(0.0f,1.0f,Time.time*0.2f);
g = Mathf.Lerp(0.0f, 1.0f, -1.0f+Time.time * 0.2f);
b = Mathf.Lerp(o.of, 1.0f, -2.0f+Time.time * 0.2f);
light.color = new Color(r, g, b);
}
}
TEX B, EEA B T3 floatR MU AR Er . gfilb, 403K ColorfYRGB
rifi. $RJGfEFixedUpdate Jy i th il 75 ik Lexpffifir . g. bBfAE B AYKUEIY, 1=
TP AT AR BE, AT (light) B2 BB HE T HEGFERAR, EHTE
TRFESR.

5.2.6 LerpAnglefsikt: REHRE

HZAiE7ER public static float LerpAngle(float a, float b, float t);
HphSHa mRGME, SEONERAKE, SECNREREG
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INREUEEA I AT RE SR F KR [m] £ S a3l b2 (8] A — M {E 7 D RE 5 ik Lerp (From :
float, to : float, t : float)Z&fRl, FUEMIydk FEADEXMEZ M TI6(E, L
FLMan T .

Q aFfibA] LUAEE A float 2K BUBE, an] LAKTFb, Wal/NFb, EN1ZEIBA TR

WER,
O (B R E A BUREIE L R0,1], Ht<OBf A REI=0, 10 HATBAI=1.
Q WETTEZ AT E X a, b TRElL, DI E T 2R AN, XFa, bEEIERL

W (AZ%Eahd], bS5l ).

a'=360*k+a, HAKCHRE, nRkMEMEHa e [0, 360];
Wxta, biFATHLYEALSS MIE S 3 ha . b, BT EEE R/ N R Y — 4k AR b an P 5-9 i
No Wa I Z A2 e, o fEEa-b'HME, tWrlfERb—a'WE, B2Z0iflifice
[0, 180]. aVE&EIGETE 7 mIiEsscE S EAR (AAES-9F B ffw ), WHH{EHE
K fma—c*t, HAIAITERRIIE, (A RIE;
Ma Wy &H W E Ty R B S0 E AR (AES-9% o FiR ), WHEETHE A h -
f=at+c*t', HAHEP A ENREE, (A RUE;
y A

a'

E5-9 MAEMEARER
LR N HGE S S HISGUE i LerpAngle 15

using UnityEngine;
using System.Collections;

public class LerpAngle_ts : MonoBehaviour {

void Start () {
float a, b;
a = -50.0f;
b = 400.0f;
//a'=360-50=310,b"'=-360+400=40, A # T $2c=90
/1K' 5 A& B4 7 & T 2904 £1b', H& w4 f=a+c*t=-50+90%0.3=-23
Debug.Llog("test1:"+Mathf.LerpAngle(a,b,0.3f));
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a = 400.0f;

b = -50.0f;

//a'=-360+400=40,b"'=360-50=310, A # T $2c=90

//Ka" 5 R B4 77 @ T 4290/% £1b', M4 ) {i f=a-c*1=400-90%0.3=373
Debug.log("test2:" + Mathf.LerpAngle(a, b, 0.3f));

}

TEX BACHS b, S B TR Ra b, SR)5 40 B % Fa L bIRAEL, 24a=—50.0f, b=400.0f
BF, X AL BS a'=360-50=310, b'=—360+400=40, Ma'¥& 4t 77 [ 7] 2690
FERb', HuR FI{Ef=at+c*t=—50+90%0.3=—23; 4a=400.0f, b=—50.0fI5f, Xt HFIEILAL
B 5 a'=-360+400=40,b'=360-50=310, Ma'¥fs & £ 5 [0 AT 2290 2b', Hik [al{E
f=a—c*t=400-90*0.3=373, FEFFEFT45 R NAS-107/R,

FE5-10  LerpAngleSEfli R Aiaf 7450

5.2.7 MoveTowards73ik: ZIFMHHE
EHAiEiE  public static float MoveTowards(float current, float target, float maxDelta);
Hrh 28 current y YHT{H, S4%targeth AR, Z%maxDelta b KA HIHE

ThEEIRAE UL M D RE IR [5l— A M current | target 2 (B (4R, 3K [F1{H 5ZmaxDeltafH Y4
W, wa. bFlds 53 float KB EfE, H JyikMoveTowards(a,b,d) iR [FI{H e,
& [ i3 T R .
O #ra<b: Hat+d<blf, c=atd; Ma+d>bif, c=b;
Q #a>b: Ma-d>bit, c=a—d; Ya—d<bi}, c=b,

SRR s S SGHIE Jr HiMoveTowards (5 1
using UnityEngine;

using System.Collections;
public class MoveTowards ts : MonoBehaviour

{
void Start()
{
float a, b, d;
a = 10.0f;
b = -10.0f;
d = 5.0f;

//a>b, Ha-d>b, AwiKa-d
Debug.Log("Testo1:" + Mathf.MoveTowards(a, b, d));
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d = 50.0f;
//asb, Ba-d<b, & @4k Ab
Debug.Llog("Testo2:" + Mathf.MoveTowards(a, b, d));

10.0f;
50.0f;
5.0f;
//a<b, Ha+d<b, A =i Ha+d
Debug.Log("Test03:" + Mathf.MoveTowards(a, b, d));
d = 50.0f;
//a<b, Ha+d>b, & w1 Hb
Debug.Log("Testo4: " + Mathf.MoveTowards(a, b, d));
}

o o w
iwonon

}
TEX BfUg b, HYem il 73 E e, bfild, SR/ R T AR (E, FHTERH

Ji thMoveTowards(a,b,d) FiR [FIE , HAAME R IEAEFE P ER, BsS- 11 88F
Y BIOL TV EZE

[E5-11  MoveTowards L 7S ()12 1745 5

5.2.8 MoveTowardsAnglef5i%: FfERIEFMHE

HEAiF% public static float MoveTowardsAngle(float current, float target, float maxDelta);
Hrh 28 curren RIG A, S¥target WA A, S ¥maxDelta i KAHIHE.,

IHAEEWERA I B AR AR 1Al — MY I B current (7] H b5 A B target e R4 (04 {H, 45 Wi
A AN i maxDeltaiE . I 715 5 HiMoveTowards 7 i ShAEEML, L FEHT
FABE AR ERE 0, maxDeltaffibl A, iR o B A X ik,

SRR N A SR 77 iMoveTowardsAngle i F .

using UnityEngine;
using System.Collections;

public class MoveTowardsAngle_ts : MonoBehaviour
{

float targets = 0.0f;

float speed = 40.0f;

void Update()
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/1 E i A i speed * Time.deltaTime&

float angle = Mathf.MoveTowardsAngle(transform.eulerAngles.y, targets, speed * Time.
deltaTime);

transform.eulerAngles = new Vector3(o, angle, 0);

void OnGUI()

if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "WAl 4+44:904"))

{
targets += 90.0f;

if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "i# G 4+364:904"))
targets -= 90.0f;
}
}
}

TEIX BACRS B Je s B ~7E B targets flispeed, 78 targets FH Tic SR 1)
HARMARE, nT7EonGUI L iR E, 28 speed FH T Hil My e s il B A E . SR
JEfEUpdate 5 ¥ hifE F 5 HiMoveTowardsAngle, iR [Bl—A {4 24 i £ FE 21| A A5 fa
H— A /e R M EEIR S transformffeulerAngles. & HTIEITIRFAE .

5.2.9 PingPong F57%: X EEED

HZ&iEE public static float PingPong(float t, float length);

INEEERA M7 TR RERIAE R Z 8, 1% f = Mathf.PingPong(t,]), HAf, tFIlH A float
FKAIBUE.,

(1) #1>0, M.

I (ECE 1] %21 < 11}
=t %), Mt %21 > 16

(2) #l<0, .

e 214t %[ 21], M|t]|%]21]|<IH;
—[t|%[21],  H4|t|%]|21>15;

SRR R e S B T i PingPong BT

using UnityEngine;
using System.Collections;

public class PingPong_ts : MonoBehaviour {
void Start () {
float f, t, 1;
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11.0f;

5.0f;

Mathf.PingPong(t,1);
ug.Log("1>0, |t|%21<=18: "+f);
17.0f;

5.0f;

Mathf.PingPong(t, 1);
ug.Log("1>0, |t|%21>18: " + f);
11.0f;

-5.0f;

Mathf.PingPong(t, 1);
ug.Llog("1<0, [t|%21<=18: " + f);
17.0f;

-5.0f;

Mathf.PingPong(t, 1);
ebug.Log("1<0, [t|%21>18: " + f);

e

e

e

([ A | N = ol [ | U | N = A A = L e )

t
1
£
D
t
|
f
D
t
1
f
D
t
1
f
D

}
TEX BRI, B T3AERF. tRIL, SRR T A RME, &
JEVAITT#kPingPong, JFATENIR I, BATERANES- 120778 o X th 45 R T
IERSH IRERI .

[¥15-12  PingPong LM /R iz 745 S

5.2.10 Repeat 757%: BARIZHE

HAXiF#% public static float Repeat(float t, float length);

ThEEIRAR o Ve I TR S B0 BUEE 8 . 152 f = Mathf Repeat(t,]), Hf, tHil 4 float
HRIELME, W
a %4t0, 1>08f, =t%l;
O %Ht<0, 1<OfF, f=—(-t%-I);
Q Y40, 1<Of}, f=1+t%—1;
Q %<0, 1>0HF, f=(IH+(-t)%l);
QO 41=0f}, f=NaN, NaN=Not a Number,

SLHIRR i LB UE Ty i Repeat Y F 1k
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using UnityEngine;
using System.Collections;

public class Repeat_ts : MonoBehaviour {
void Start () {
float f, t, 1;
t = 12.5F;
1 = 5.3f;
f = Mathf.Repeat(t,1);
ug.Llog("t>0,1>08 . "+f);
-12.5f;
-5.3f;
Mathf.Repeat(t, 1);
ug.log("t<o,1<o8f: " + f);
12.5f;
-5.3f;
Mathf.Repeat(t, 1);
bug.log("t>0,1<08f: " + f);
-12.5F;
5.3;
Mathf.Repeat(t, 1);
ug.Log("t<0,1>08F: " + f);
-12.5f;
0.0f;
Mathf.Repeat(t, 1);
ug.Log("t<0,1==08: " + f);

non n o n n S nonn

el
e
e
e

D
t
1
f
D
t
1
f
D
t
1
£
D
t
1
f
D

o n I n o nu non

e

}
}

EXBACS H, A T3AERF, tAIL, ARJE XA R R T AFE, &
JE VR Jr%Repeat , JFATENH HOR BME, 2745 R NPES-1378 . X4 45 R a5

F5-13  RepeatSCHilidim g T4s R

5.2.11 Roundf53%: FRBAERE
EZARiEi% public static float Round(float f);

THEERAR A AR [ B fhalr A B RV S A aflibay 5l A 75 w5 B B G 40 Fl N
4y, Blf=a+b, W|Round(f)AYiHE RGN T,
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Q M b|< 0.5, TCIEEAIEHGAZMEL, Round(f) (iR [BI1{H Ha;
0 Y4|bj>0.50F, FANIER, WRound(f)iR [BI{A Ma+1; EEA T, NIRound(f)ik [BI{H
j]a_]o
Q Hbl= 0.50F, Fa A%, WRound(f)iR[EI{E Ha; #akars, W 24f<0ffRound(f)
BIR [EE Ra—1, 24£>00FRound (f) (1R [EI{H Hya+1 .
12 = RoundToIntﬁzi-‘ﬁﬁbﬁ/i%#]ﬁE*Elﬂ, Rﬂ;RoundToIntﬂfi’:é’J @iﬁé&iﬁé’é&
SEGIER  AnE S R i Round I fEH

using UnityEngine;
using System.Collections;

public class Round_ts : MonoBehaviour

void Start()

{
//i&Round(f) + f=a.b
Debug.Llog("b<0.5,f>0: " + Mathf.Round(2.49f));
Debug.Log("b<0.5,f<0: " + Mathf.Round(-2.49f));
Debug.Log("b>0.5,f>0: " + Mathf.Round(2.61f));
Debug.Log("b>0.5,f<0: " + Mathf.Round(-2.61f));
Debug.Log("b=0.5,a% 1%, f>0. " + Mathf.Round(6.5f));
Debug.Log("b=0.5,a% 1% 4x,f<0: " + Mathf.Round(-6.5f));
Debug.log("b=0.5,a% 4%, f>0: " + Mathf.Round(7.5f));
Debug.Log("b=0.5,a% ¥ % ,f<0: " + Mathf.Round(-7.5f));

}

}

FEX BACEE T, 3 FTENH T 24/ NS/ T K TR 10,58 J5 75 Round A4 3 1]
fH, Hbn 4R ES- 1457, X R AR TR ks S5 UrREui i .

o
o
i
ol

o
e
o
o

%l5-14  Round Wl /R iz T 145 R
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5.2.12 SmoothDamp75i%: 1R#UPHEEHN

BRIFEE

IhHEIREA

®’ R
LHER

(1) public static float SmoothDamp(float current, float target, ref float current
Velocity, float smoothTime);

(2) public static float SmoothDamp(float current, float target, ref float current
Velocity, float smoothTime, float maxSpeed);

(3) public static float SmoothDamp(float current, float target, ref float current
Velocity, float smoothTime, float maxSpeed, float deltaTime);

XA A R SR T . S 8current AR IG{H ; S ¥ target by Hbx
{8 ; Z¥currentVelocity } YFTMGESE, refdRl; Z4smoothTime kit F- Mt (al ;
Z¥maxSpeed A Y HT WU K HEE(H, BOIAE AMathf.Infinity; Z%deltaTime ly V-t
Af(E], (EERAGR BE AR, — M Time. deltaTimeit 55 .

M DR AR i B E 2 3, JRR MIBLH{E . smoothTime : float, Filif-F
TR, PSRN HAR, DERE A HER /N, SEPREITE H AR A I B A A 2 e T
B KARZ, Bl smoothTime K HL{EVE FE 4(0.01,1.00), A $a i By 2155 H bR ad At [a]
A L g 4 filmaxSpeed A 5 £ H ). maxSpeed : float = Mathf.Infinity, FFWiiR (0]
HE KA, BINE IMathf. Infinity,

T VAL 52 45 75 7 ' maxSpeed BBk M A B A %5 AT 1 M 8 K AL 00 7

I A e A 7R s SmoothDamp 4 .

using UnityEngine;
using System.Collections;

public class SmoothDamp_ts : MonoBehaviour
{
float targets = 110.0f;// A # 1k
float cvi = 0.0f, cv2 = 0.0f; //#r & {h
float maxSpeeds = 50.0f;//#& & k4L
float f1 = 10.0f, f2 = 10.0f;//A2 441k
void FixedUpdate()
{
//maxSpeedFL £ A A&
f1 = Mathf.SmoothDamp(f1, targets, ref cvi, 0.5f);
Debug.Llog("f1:" + f1);
Debug.log("cvi:" + cvi);
//maxSpeedZ A7 FR1450.0F
f2 = Mathf.SmoothDamp(f2, targets, ref cv2, 0.5f, maxSpeeds);
Debug.Log("f2:" + f2);
Debug.log("cv2:" + cv2);
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E 33X B AR A4 (1) FixedUpdate J5 325 1 18 F T % ¥K SmoothDamp J5 v , 5 — YR 1 FH B+ iR
maxSpeed{H A BRINE, BPJCEF K, 5 KA HtmaxSpeed B 0 A BRIE, SRJ5 40 513T
EN A 1A A . PE5-15F0 & 5-1643 Bl &%t (B v | Filev2 Bt () AR 46 iy ] 4
i, ATRAK I, AR s R R, S5 RET SRR NIRRT, e shiE
BRSO R, A B K R A 4L 2R st ] s &2,
— FE e —
140 A
120 +
100

20 - BB A : 1
o ! [LLLECELEELEEERLLr L ITITTTT ,
‘ EERERRESDER

f5f (] tx 50

PI5-15  maxSpeed AR AR 8 ov 1 Fifi s ] A8k ) 7% 55 ]

60

50

h

i}

N '” | - L
Y

30 - . }
=

BahiE s ‘

T [ —
| N

. |

0

B B - BTN B
- - N
i} ] x50

E5-16  4maxSpeed LA /IME 5007 BE BF cv2 st ] A5k fr 7 25 el

5.2.13 SmoothDampAngle/53%: BHJEHEsE

HA{E7% (1) public static float SmoothDampAngle(float current, float target, ref float
current Velocity, float smoothTime);

(2) public static float SmoothDampAngle(float current, float target, ref float
current Velocity, float smoothTime, float maxSpeed);

(3) public static float SmoothDampAngle(float current, float target, ref float
current Velocity, float smoothTime, float maxSpeed, float deltaTime);
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LA RS EH T . S8 current MR IG{E; S ¥target I Hir
{f; Z%lcurrentVelocity A SHHiTMWHENE , refiA; Z%¥smoothTime Ay il i1 ¥ it (H]
Z ¥ maxSpeed J TR A (R, BRIA{H IMathf. Infinity; Z%kdeltaTime ky V-t
], B e AR X, — ] Time.deltaTimeit 5,

ThEERAA UL ki TR B B I V- B ey, FFaR IR B (EL. 175 5 SmoothDamp 7
WIIREZEAL, (H 3 E DR B e ) - B2 iz 3 .

SRR i ) 7 7 SmoothDampAngle i ]
using UnityEngine;
using System.Collections;

public class SmoothDampAngle ts : MonoBehaviour

{
public Transform targets;
float smoothTime = 0.3f;
float distance = 5.0f;
float yVelocity = 0.0f;
void Update()
{

/1B e R R AL

float yAngle = Mathf.SmoothDampAngle(transform.eulerAngles.y, targets.eulerAngles.y,
ref yVelocity, smoothTime);

Vector3 positions = targets.position;

// W F4& A transform. LookAt, ikt targetsey-z4h-5 &) $E % targets Hdistance

/1B A iy BB AR ALk target dy b 4t b yAngle oy 4 4R {5 B

positions += Quaternion.Euler(0, yAngle, 0) * new Vector3(o, 0, -distance);

/16 Elgds 2841

transform.position = positions + new Vector3(o0.of, 2.0f, 0.0f);

transform.LookAt(targets);

}
void OnGUI()
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "Hftargetsit4460%"))

// % i targetsé#jeulerAngles
targets.eulerAngles += new Vector3(o.of, 60.0f, 0.0f);

}
}
}

TEX B update Jr ik, 7 Se i HI Jr i SmoothDampAnglei | 5t — 1~ MBS AL 4 Hij
11 Btargets (1 B WUAHAR, SRS AT MBI B8 0L M targets i —z4ill J7 [l distance
PR A Ay Angle fi EE A&, fo i 5 T Look At i 8L ML [l targets Hbr, 15 H
T TIF &R .

5.2.14 SmoothStepJsi%t: FiBiHE

HAXiEX public static float SmoothStep(float from, float to, float t);
Hrbh B8 From R IH, SHto NG HE, SEE G R
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IhEEitaE o AT AR B — > M FromBl tolf P (B . X HAE I it i an o

SKHET

O S8 fromflto P MEE M float ZEREE , EA | =Z M BA AT K/NA R KR, from
] AR Ftoth ] LI/ Fto,

O 17 {E 250G RGE B A [0.0F,1.0f], 4t<Oi HAUEL 70.0f, 2410 HA U EHt N
1.0f,

T8 A S R 7 2 SmoothStep i FH o

using UnityEngine;
using System.Collections;

public class SmoothStep ts : MonoBehaviour {
float min = 10.0f;
float max = 110.0f;
float f1, f2=0.0f;

void FixedUpdate () {
//1 % SmoothStepi& 14 4 =) {i
f1 = Mathf.SmoothStep(min,max,Time.time);
/73t A0 AT R MAS AR 69 T AL
f2 = f1 - f2;
Debug.Log("f1:"+f1);
Debug.Llog("f2:" + f2);
f2 = f1;

}

}

TEXBACIS S, B2 TN R fORIF2, FTC S Y AT TR AT — Wi s (e 5%
SR 5 7EFixedUpdate 745 'hiJE FH 7 i SmoothStep, J¥fiR [RI{EIRZAF1, 5 SH—
MR 25, JFaTER I fuRnf2mfl, o PR FUR A f2. EIS-17R1E 5-18 2 X 1
Rifk b EEIE AR R . ES-17T2fEM AR L, ES-17 el B 2], fuAs b 28
3BT v ) AR AR BRI S- 18 Ff i) E— 2 o 3 F A7 P S (A0 s 8 4 /N T
SRl ERE R SN UL N T

fUEM 2L
120

\
\

B {E FLA A/
3

40 - il

135 7 9111315171921232527293133353739414345474951
i

K5-17 b a5 RF 28 s B
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1

il 2 G F200 % f

35 7 9 111315171921 23 2527 29 31 33 35 37 39 41 43 45 47 49
ik

E5-18 Hihgs R 2R ERE



Matrix4x4E

FE A i 3 FHVector3 . Quaternion. Transform“5 35S i@ ML AN U XA EF T A i, Matrixaxs
el H A — S AR G, AR AL AEAR HE B R A W . AR B4 T Matrixaxs
& — BB S] Jy  ANERAS Tk .

6.1 Matrixaxa FSLHI5E

{EMatrixaxa s, ¥ R 90 AT MultiplyPoint /77  MultiplyPoint3x4 /7% . MultiplyVector
JrikMISetTRS 7 ik, T HRHF URANA 41X e 77 1k

6.1.1 MultiplyPoint/5i%: IRSZEEMTH

HAiE% public Vector3 MultiplyPoint(Vector3 v);

TheEiRBA b ik I RE SR R X S vl A T RE R A B AR 4 AN, iEm1 AMatrixaxasLfl, vih
Vector33LZ 4, Vector3 v2=m1. MultiplyPoint(v1), Wv2{H A L F2 40 F - v2=v1-m1-M,
FRGAC AT 22V IS D wi s, P hladEm i, wERIME L, iMA

B AL -
coto 0 0 0
Aspect
0 cotd 0
M= ,
0 0 1
f-n
0 0 Sy
L n—f |

Horp RIS e 00 RGBS, anEe-1T a5, 8 NHLIET M, Aspect i L1 FIZA
REHGA .
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[Kl6-1 Camerath Il /15 & %]

2 7R MultiplyPoint # %A FCamerat9 3% % #, T —Akdhikod 4614 & 3 AMultiplyPoint3x4
ik, NERBYER, HHREEE R,

SEGESR 15 % CameraZs ' cameraToWor LdMatrix & P4 i) S 491 v 7%

6.1.2 MultiplyPoint3x4 757%: FERET#R

EARiE% public Vector3 MultiplyPoint3x4(Vector3 v);

IhEEERR I i D RERE RO SEUE A v A TR M S e . Iy A X S R e A T R P A A
ANV B e, BB e MultiplyPointth . 14, i%m1 hMatrixaxaSifsi, v1 HVector3
S5, MVector3 v2=mi. MultiplyPoint3x4(vi), BPAhv2=v3*ml, Hrpvi=(vli,w), w
BIME A1

KBIRT  HSH I IESet RSN BIEIR .

6.1.3 MultiplyVectorfsik: EREET+HR

HAXiEj% public Vector3 MultiplyVector(Vector3 v);
ThEEiRaE St ikl AR 77 ol ) S vl AT AR AR 3, ek 5 0 HiMultiplyPoint DI fESE
oL, E e A8 1 1) TR AR AR AR A AR, Y A v AR R, HUE X
5 [l EA TR, D R S X S R S i Matrixaxa i  TRPR AL B . 1R M O E: AR iR
HMatrixaxa LB, FHAE K-
m00 mO0l m02 m03
mlO0 mll ml2 ml3
m20 m2l m22 m23
m30 m31 m32 m33

’



90 % 6% Matrixdx4 %
) =G Ab R 5 OMAE R
n00 n01 »n02 O
B nl0 nll nl2 0
n20 n21 n22 0Of
0 0 0 1
H 1 no0® +n10*>+n20> =1, n0l®+nl1*+n21> =1, n02®+ni2*+n22% =1, MALLA
DirectX |, 7EDirectX P al g4 Ry - M, TMi#EOpenGLH [a] S AEHIEIEM - v,
e L S R Ml tiplyVector (f#E HH

using UnityEngine;
using System.Collections;

public class MultiplyVector ts : MonoBehaviour

{
public Transform tr;
Matrix4x4 mvo = Matrix4x4.identity;
Matrix4x4 mvl = Matrix4x4.identity;
void Start()
/1 5% R T4 EMVOFemvIied (i B EBAe A B TARAKAO
mv0.SetTRS(Vector3.one * 10.0f, Quaternion.Euler(new Vector3(o.of, 30.0f, 0.0f)),
Vector3.one);
mv1.SetTRS(Vector3.one * 10.0f, Quaternion.Euler(new Vector3(o.of, o0.6f, 0.0f)),
Vector3.one);
}
void Update()
/IRAtr A R4 TG &
tr.position = mvi.MultiplyVector(tr.position);
}
void OnGUI()
{
if (GUI.Button(new Rect(10.0f, 10.0f, 120.0f, 45.0f), " #4304 "))
Vector3 v = mv0.MultiplyVector(new Vector3(10.0f, 0.0f, 0.0f));
/iTipad B @£, R mAL T st
Debug.lLog("ZE# G @& "+v);
/irepaedt e MEY KA
JIREW0RE B BRAAH0, R EREHEHKAENS L EHRITR
Debug.log("Z#E @ FM K. " + v.magnitude);
}
}
}

TEXBAC A, B eSEHIiE T Wi MatrixaxaZE EmvoRimva, FFFEStart 7 XX
M RHITER, SRJGAEUpdate I BURmva AR # , 7EONGUI 7 i H B /nmvo i AR
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e, ARESHNTR. WaTstTRrAER, Ke-2/20ubugh i #IA .

[®l6-2  JyHMultiplyVector S {oliE 7 b kA

6.1.4 SetTRSHZ%: Ei®Matrixaxs ZTHEERE

HEHZAKiEi% public void SetTRS(Vector3 pos, Quaternion q, Vector3 s);
Hh S 8pos Wi B ik, S8NIEEf, S8 Wl m i,
DHEERAR i AR ik Matrixax a8 M /4, A I RS .

Matrix4x4 mi=Matrix4x4.identity;
mi. SetTRS (pos, q, s);
Vector3 v2=mi.MultiplyPoint3x4(v1);

MWlv2 (A E 5 7] THvifpositiont fiipos, rotationfieh%q, scalefltéis/i MM,
LR B I S R T Set TRSIY A .

using UnityEngine;
using System.Collections;

public class SetTRS ts : MonoBehaviour
{

Vector3 vi1 = Vector3.one;

Vector3 v2 = Vector3.zero;

void Start()
{
Matrix4x4 m1 = Matrix4x4.identity;
//PositioniByshigmsAN# 43, LiythiedbaSE . A E24E
m1.SetTRS(Vector3.up * 5, Quaternion.Euler(Vector3.up * 45.0f), Vector3.one * 2.0f);
J1ALTT VA4 B 4o F #4577 i Em1 K 4%
//m1 = Matrix4x4.TRS(Vector3.up * 5, Quaternion.Euler(Vector3.up * 45.0f), Vector3.one
* 2.0f);
v2 = m1.MultiplyPoint3x4(v1);
Debug.Log("vi#gfi: " + vi);
Debug.log("v2#44i: " + v2);
}

void FixedUpdate()

{
Debug.DrawlLine(Vector3.zero, vi, Color.green);
Debug.DrawLine(Vector3.zero, v2, Color.red);
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}
}
TEX B T, B4 I T s v flive, Hopvafi{E A Vector3.one, X5 {EStart
Jr i — A MatrixaxaZE Eima, R 7 iASet TRSH B AR my, FEE Wik
MultiplyPoint3x4Xf[m Eivaigbf 24, I e s r(EM A v2, )5 fEFixedUpdate )5
PR EvA RV (S T AR LR, WE AT RE AR

B Mvara v el FE AN R i SevaSey llieft 451 f5 7% Fvector3 (1.414,1.0,0.0 ),
Rl i) o3 RS T Rk Mzor B, yEAZE, HE vy R2fEfavaas
Vector3 (2.8,2.0,0.0) . Ffbrvaiiv &y ins A5 /528 Jvector3 (2.8,7.0,0.0) ,
BIh i A gl 5, F6-3 R FF a4 8

6.2 Matrixaxa S E
TEMatrixaxaZSrh, ¥ RIWF A A 0rtho i1k . Perspective i vk FITRS ik, FIAITEAN /431X 3

Ik

6.2.1

Orthofgik: BIEBIEAR IR IEME

HAKiEE public static Matrix4x4 Ortho(float left, float right, float bottom, float top,

IheEisAA

7T N

LHER

float zNear, float zFar);

HhZ2Hleft IERM A A K, S8right MIEZM O ALK, 2% bottonly
IERZAL O R, S8 top M IEASM O i, % zNear AT 5, 2% zFar
A AR R

T WD RE SR B — M IE AT I, AN SRR B E 6-4 fE 6-5 171

O %left right bottomfetops iE fi 7 1, — Mk Aright fotoph E4k, leftf=bottom
O lefth5rightty {4 RAEAES, bottoms top#y A RALARS, & WAZF LA,

O A EALEEH, AHe)REiEF FZFCamerathaspect s 41 A

it 2% Ji kPerspective ) SL BTN .
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¥4 E*@w“ left e right o
 A——— } [ ?
A '7 top
yd (‘/( g
o 1< 7 I (=1 e
. Z i
1
1
N ‘botiom
. zNear - if
~~~~~~ »  zFar @~ .
[E6-4  TEABGEAL LR EREO Kl6-5 IERBEA N R ER02

6.2.2 Perspectivefsih: SIRIBMILFIEE
HAiE7R  public static Matrix4x4 Perspective(float fov, float aspect, float zNear, float zFar);
Hrh 2% fov il I s, S¥aspect WAL LRI LLG], S 8zNear JyiE 1R, 2

BlzFar Mt FIHEES
INREIRAA T SRR B — N B R AE R . A MR LA B RO AR, TR
EXACLE

Camera.main. projectionMatrix=Matrix4x4.Perspective(fov,aspect,zNerar,zFar);
A AUV AERE, AU
Camera.main. ResetProjectionMatrix ();

TS SEE i E 6-6 ME 6-7f s ( Hifaspect=width/height ).

y N - width —
0 | # FLH A e
- | =
- ZNear - 4 T~
|
cemegp zFar P U - S— S | & }
Fo6-6 B MR EEOL Fe6-7 BB /R 02

SEHIRR I SRy HiPerspective .
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using UnityEngine;
using System.Collections;

public class OrthoAndPerspective_ts : MonoBehaviour

{
Matrix4x4 Perspective = Matrix4x4.identity;//#ALIR¥ T ¥
Matrix4x4 ortho = Matrix4x4.identity;//E X% T &
/FRREE, RFfkEeEgifletis, &, F, L6l
float 1, r, b, t;
void Start()

{
11 RERRYESE
Perspective = Matrix4x4.Perspective(65.0f, 1.5f, 0.1f, 500.0f);
t = 10.0f;
b= -t;
/AL A ERHE LS Camera.main.aspectda &
1 = b * Camera.main.aspect;
r = t * Camera.main.aspect;
/735 BOE LR 4B %
ortho = Matrix4x4.0rtho(l, r, b, t, 0.1f, 100.0f);
}
void OnGUI()
{
/71 B B AE AR ¥
if (GUI.Button(new Rect(10.0f, 8.0f, 150.0f, 20.0f), "Reset Ortho"))
{
Camera.main.orthographic = true;
Camera.main.ResetProjectionMatrix();
Camera.main.orthographicSize = 5.1f;
}
/7R R 8 R SR AE
if (GUI.Button(new Rect(10.0f, 38.0f, 150.0f, 20.0f), “"use Ortho"))
{
ortho = Matrix4x4.0rtho(l, r, b, t, 0.1f, 100.0f);
Camera.main.orthographic = true;
Camera.main.ResetProjectionMatrix();
Camera.main.projectionMatrix = ortho;
Camera.main.orthographicSize = 5.1f;
}
/e M A & SLEMARY
if (GUI.Button(new Rect(10.0f, 68.0f, 150.0f, 20.0f), "use Perspective"))
{
Camera.main.orthographic = false;
Camera.main.projectionMatrix = Perspective;
}
/1A RN E LA F
if (GUI.Button(new Rect(10.0f, 98.0f, 150.0f, 20.0f), "Reset Perspective"))
{
Camera.main.orthographic = false;
Camera.main.ResetProjectionMatrix();
}
}
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X B ARG, epIbhfk T P Matrixax4aZE hiPerspectivefllortho, #RJ57EStart
T A T A B BB R R R — N BB, IR R4 A
Perspectivefllortho, F/GTEONGUIJT AT S 1 4FIAFEIEGE X ECHE . H
& SAESEHG . B SGEMBE MR GRNENEGY | i AT TIPS AR
BT RHAE,

6.2.3 TRSH%: iR[EIMatrixaxs SEF)

EHAXiE% public static Matrix4x4 TRS(Vector3 pos, Quaternion g, Vector3 s);
HrhZ%pos i Bnl i, SEqQNIEREA, S8 MildEmniE,
TheEiRAE M ikfdiHpos . qfIstE NS HGR [Pl —MMatrixdxa L, 24 I FACHS .

Matrix4x4 mi=Matrix4x4. TRS (pos, g, s);
Vector v2=mi.MultiplyPoint3x4(v1);

Wiv2 {5 [ THviipositiontt fillpos, rotationfiEfkq, scaleifids/mAIME.
SEHIETR 155 % T Set RS SLB R



ObjectZt

ObjectZS i Unity F T AT X B (3L, Bl UliGameObject . Component, Material. Shader. Texture.
Mesh. FontZF#R/ZObject)F3, AT EENL] 1 0bject M —LLL 5 B Mg STk

7.1 Object 2LfIFAE
fEobjectZsH, ¥ KM ik - B AT Get InstancelD Jrk, FHITEA NGk

GetlnstancelD757%: Objectxf%ID

HAiEE public int GetInstanceID();

ThRELAA

ELHIRT

W7 KR [Plobject M R S BIALID . X HAE FHIIBREUE A an T .

O 1~0bject Xf G115 . Object SHy 5L 5 4lGameObject . Component L) JzObject
TR FIEM L Hl inTransform, Rigidbody 5 7¢I A2 H&RA ME—AYID (intZERY ),
I H T FF RIS AT RIS o, BRAEXS SRR 58, 75 D) A3 S ) 6 7 (K IDERAS 23 40 2%

O M GameObject.CreatePrimitive() =z Object.Instantiate() " il 2 i 5 [ 19 B4~ 24
FH Al ) GameObject X G # AT ME—HID, Bl ESA S FHIE , (BIDEEARFEN, 71
IR TT K AT s B s R A A A, TS 1) A i T T R SR, X
WA T AR

T TR 5 S R R i GetInstance I HH

using UnityEngine;

using System.Collections;

public class GetInstanceID ts : MonoBehaviour {
void Start () {
Debug. Log("gameObject#4ID: "+gameObject.GetInstanceID());
Debug.Log("transforméyID. "+transform.GetInstanceID());

GameObject g1, g2;
// s GameObject &) 3¢ — A2t %
gl=GameObject.CreatePrimitive(PrimitiveType.Cube);
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B < S
g2=Instantiate(g1,Vector3.zero,Quaternion.identity)as GameObject;

Debug. Log("GameObject g164ID: "+gil.GetInstanceID());
Debug.Log("Transform g1#4ID: "+gi.transform.GetInstanceID());

Debug. Log("GameObject g2#9ID: " + g2.GetInstanceID());
Debug.Log("Transform g2#9ID: " + g2.transform.GetInstanceID());
}

}
FEX BeACRS B 564 AT ED HY T gameObject filtransformi InstanceID, #RJ5 43l
S T A0 Segafige, oo mldTER T gufg2 X LIDAZLFID, [El7-1
NFRIFE AR, M IR AS A A& B, gameObject(t) InstanceIDFfIgameObject | [ 4H
N Transformf¥) InstanceIDJ& AAH R o

E7-1 GetInstanceIDZL)iHiRizfT45 5

7.2 Object KEEHE
fEObjecteHh, ¥ M WA Ji k45 Destroy /i ik . DontDestroyOnLoad /77 . FindObjectOfType i ik .
FindObjectsOfType Jy i FlInstantiate /7, HiTFindObjectOfType /7 FlIFindObjectsOfType Jy 1%
UifeAel, PR —'AA, T i A s vk,
7.21 Destroyfik: $HEITR
HAiE% (1) public static void Destroy(Object obj);

(2) public static void Destroy(Object obj, float t);

Hh Z8obj MR ARG, SEC I SAERES ], BRIAHO,

TheEitAl  IC 7 ik IR R AE PRAT SE AR 7 s t BV i 5 B obj X 42 . 7 ¥:Destroy AJ LAY 55— 4
GameObject X%, Al LA GameObject X4 H i Ko - tnRigidbody . FAIAS S, {H
JE R AE Y 5 > GameObject XF 4, A WA o] HUM Y B Transform2H {48 . 4 4 S8 A~




98 % 7% Objectk
GameObjectHGameObject it Fl A7 41 14 Ko T4 — Il i 58t
7 ® 5 T ﬁE#ﬂilié‘J 3 /%1]' De.st‘royImnediafe;fébésfrbyobjéc;co | —;9"— ‘f’ 3 %Déstroyimediat;
T vA S BP4E 9% 3 ANObject 3t % R B 75 Assets P 49 R S, SHA2 PR, AEA
Destroy 7 ix4%%,
HIER L SIS 7 EiDestroy S

using UnityEngine;
using System.Collections;

public class Destroy_ts : MonoBehaviour {

public GameObject GO,Cube;

void Start () {
/7545 J& 4% 95.G0%t % #9Rigidbody 4a
Destroy(GO.rigidbody,5.0f);
11745 J&6 4K % GO%F % & ¢9Destroy tshy &
Destroy(GO.GetComponent<Destroy ts>(),7.0f);
/71045 & 4% % Cubext %, Fl i Cubest £ 69974 a4 A F £ — 45 %
Destroy(Cube, 10.0f);

}
}

TEX B, B 5B TS GoMICube, SR G TEStart i ik PR YK 4558 T Goxd 4
fIRigidbodyZH 1 . GOXS G (1A LA FiCube Xt 52 o BATALF AT AR B, B8Nt 5a p
MR, SR A BASHR, EASEAXT R, Hr & B — I as e,

7.2.2 DontDestroyOnload 753%: FiiamPIREXR

BEXiEE®

IheEIREA

LB

public static void DontDestroyOnLoad(Object target);

HrhZ ¥ target W R B T4,

T T E SR targetdi [w] (RXF G2 B AEHTScene M AR B ke o XA LA LN T .

Q inRtarget HARYIIA ) GameObject X} 42 o GameObject X 5 H KA1, 444 )
BHF YA AR B Scenert, MR EA 1L AT LALEHT Scene -h HEA T4 fERAE:

O fnfRtarget R AR YA GameObject X} 5 o GameObject X G Hh A SEANLH 4, W 7
B RE, Bitarget B FYEA LS F A HiScener . #8F S h AT
&5 AEHScened, A LU Transform.DetachChildren /5 v: #E47T X FIR % K R4
B, RIS A Scene,

T T e S8 718 7 B DontDes troyOnLoad i i 1

using UnityEngine;
using System.Collections;

public class DontDestoryOnLoad_ts : MonoBehaviour
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public GameObject g1, g2;
public Renderer rel, re2;
void Start()

/18145 &) —ANTH & S Atk 3t %, &% A #fScenedf g1k ik 4

DontDestroyOnLoad(g1);

/182356 —ANF A3 %, o AdrScenelt 2 KNG A AR A

DontDestroyOnLoad(g2);

//Te1ds &) —ANTA & S ik #9Renderer 4 ff, 4§ A #rScenelfrels % 4

DontDestroyOnLoad(re1);

//re24s ) —A~F £ 3 § dyrenderersnft, A5 A#FSceneit & A re2ds &) o f & 44 A AR
A&

DontDestroyOnLoad(re2);

Application.Loadlevel("FindObjectsOfType unity");

}

FEX B, e T4 AR AR gl . g2, retfilre2, ‘B 148 AT an
FE7-20r7 , SRIGAEStart Iy i Hh 2 il X ixX 40X G404 1 /7 :DontDestroyonLoad, fit)5 5 A
Byt YN AENE T30k, HAG, RelAIE I F R 2| iz,

Audio List
) E D

[¥]7-2  HH#iAYScene

#7-3  #H'F AfYScene
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% 7% Object £

7.2.3 FindObjectsOfTypef5s&: FRENITR

BEEE

TheEisrA

LHIER

(1) public static T[] FindObjectsOfType<T>() where T : Object;
(2) public static Object[] FindObjectsOfType(Type type);
Hrh Z ¥ type y EARBUK X457, 7] L& GameObjectZ$ 7 5k Component 25 7Y

W TR TR AT S S BERN S . TSR %A TR, ik
NS, AEEAERRWTP IR L X I A0 4, 5 nT LLE i 4 22 i namenl InstanceID%F
JE P T PR AL FH

HmmﬁawwWﬁ%ﬁ%ﬁ%%%ﬁi,m%ﬁmlﬂ*ﬁ%ﬂmiﬁﬁﬁakﬂ
%, SATHEMNIRYRAGEAEXMERGTE,

T A A S 7R )7 FindObjectsOf Typel I fdifH .

using UnityEngine;
using System.Collections;

public class FindObjectOfType_ts : MonoBehaviour {
void Start () {
GameObject[] gos = FindObjectsOfType(typeof(GameObject)) as GameObject[];
foreach(GameObject go in gos){
/71,545 & 4K & B 4 4% HUIT &9 Py 47 GameObject
if (go.name != "Main Camera")

{
Destroy(go, 1.5f);

}

Rigidbody[] rbs = FindObjectsOfType(typeof(Rigidbody))as Rigidbody[];
foreach(Rigidbody rb in rbs){
1176 RERSARS G FT AT R 69 & /) B B
if(rb.name!="Sphere"){
rb.useGravity = true;

}
}

}

}
TEXBeACHS 75 468 I 775 Findobject sOfType it #& Uitk v T 4 fyGameObject Xif 42 ,
T A PR 25 W45 Bl gos, SR Ji%k 4 gos, 78 1.SFVJ &4 S5 R BAL LA v i 47
GameObjectXl 4. #RJ5 MK 8 F i FindObjectsOfTypet % il xk v ir A fyRigidbody X}
%, ARG RS K xbs , SRIG W % rbs , S HER Sphere N5 WA (1) /1
R, i ATTIE TR A o
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7.2.4 Instantiatersik: SEHIEITR

HA&XiE7X (1)public static Object Instantiate(Object original);

(2) public static Object Instantiate(Object original, Vector3 position, Quaternion
rotation);

Hrh ¥ original Jy Ll AT W22 HY, S8 position Ry B AT RINNIE , S8
rotation g SEBILXT R IER: f 1

NEEIRBE i H T b —0bject A4 . Instantiaten] LA f|{kobject . Object(r) 121U
Kobject £ FH55, LB —DRTREF, 2[RI AR X G0 i 2.

SEGER B o S R 2 Instantiate A9 {d A

using UnityEngine;
using System.Collections;

public class Instantiate_ts : MonoBehaviour {

public GameObject A;

public Transform B;

public Rigidbody C;

void Start () {
Object g1 = Instantiate(A,Vector3.zero,Quaternion.identity) as Object;
Debug. Log(" %% —4-Object $g1:"+g1);
GameObject g2 = Instantiate(A, Vector3.zero, Quaternion.identity) as GameObject;
Debug.Log(" #. & —A4-GameObjectf %g2:" + g2);
Transform t1 = Instantiate(B, Vector3.zero, Quaternion.identity) as Transform;
Debug.Log(" £ % —ATransformaf £t1:" + t1);
Rigidbody r1 = Instantiate(C, Vector3.zero, Quaternion.identity) as Rigidbody;
Debug.log(" # ¥ —4Rigidbodyzf £r1:" + 11);

}
EX B AU, e M3 A IL AR A | BFIC, RIS fEStart )y ik ik
Instantiate/3 5 SEfilfl T AR AR RIS, JH L BIL X SATER ok, Rz
T8 R NE 7-4F7 7R

[€17-4 InstantiateZLf5iliiH pcizf 4k 5



Quaternionz

Quaternion M ARIUICEL, Hx. y. zMlwiX4 o4k, J& TstructZH, 7EUnity™, FiQuaternion
KA IR BRI BERS /1% . QuaternionffZA8Hfe b 44, T GameObject— M (1jiEks K F5 5,
"] LA Transform b ARG 7 IASE B, ANE E A1 1 QuaternionZ (1) — Sl @44 . A ikl
A, IEATQuaternionZSAHIIZEAF 7 B PIRNE AR AT RE L0 S R T T AT 2 M T o

8.1 Quaternion ZESLHIE M
fEQuaternionZ&H, ¥ A IS & M £ 2 eulerAngles, FIITEGNAZ X AL 6@k .

eulerAngles/@4: RRHIF

HZJEE  public Vector3 eulerAngles { get; set; }
ThEEWERA L@ P KGR 1] 8% 15 B Quaternion S Bl Iz (1 R b7 £, %o HAH FHUE R AN F .

O XfGameObject XI5 i Trans formih 4T RKHL A AR T , Jee et AN it 1 &,
PG AN () R, S5 J PSRy IR AH S 1) A 5 o T A [ A e 2 R A5 3
IR A

O XfGameObject X5 (e R M A TIRAE 1 77 20 A WA . 25 —Fh ¥ Quaternion:
I {EL 45 transform ¥ rotation, 2 A =4 fm) 1 AQ R (W RKHL F B R R 45
transformfjeulerAngles, ULSEHER .

SEGIESR i e S S R PheulerAngles O fd A

using UnityEngine;
using System.Collections;

public class EulerAngle ts : MonoBehaviour
{
public Transform A, B;
Quaternion rotations=Quaternion.identity;
Vector3 eulerAngle = Vector3.zero;
float speed = 10.0f;
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void Update()

/1% —# 7% X #4Quaternioni {4 4 transformésrotation
rotations.eulerAngles = new Vector3(0.0f, speed * Time.time, 0.0f);
A.rotation = rotations;

/1% =#7 X =46 K A0 EL A A4 A 2 transforméjeulerAngles
eulerAngle = new Vector3(0.0f, speed * Time.time, 0.0f);
B.eulerAngles = eulerAngle;

}
TEXBARES T, IRAOTE R T F S S transformf R A, i ATEITRIFER.

8.2 Quaternion L%

fEQuaternion s i1 K (1) 92 77 1447 SetFromToRotation /5% . SetLookRotation/7#: FllToAngleAxis
Fik, I TERS 7 AngleAxis FISE B )y i ToAngleAxis HAEAHT, T2 3X 9N ik i B —& 4
o TFHRTEAEX L7k .

8.2.1 SetFromToRotation/i%: BllirotationSEfl

BRIEE
LhRELAA

/g =

LBET

public void SetFromToRotation(Vector3 fromDirection, Vector3 toDirection);

W7 T8 — > M fromDirection®||toDirectioni¥rotation, i, %4 L F{LHS.

Quaternion g1 = Quaternion.identity;

q1.SetFromToRotation(v1,v2);

transform.rotation = q1;

JUJAH 4 TKf GameObjec t W) G AT 4N R84 : 15 AKfGameObject M 5 Fl B A bR R x| y .
25 A AR AR R Xy Ay a2, SRIEHGameObject X 4 F1 B Ak b F i)
By 5 [ 897 [ e Blv2 75 1) .

A 7T A 4#4# A transform.rotation.SetFromToRotation(vi,v2) 75 Xt 75 &, R4EH
245 4k 49 Quaternion i /A %4 transform. rotation .

T Sk S R f 7 SetFromToRotation ) fii ] .

using UnityEngine;
using System.Collections;

public class SetFromToRotation_ts : MonoBehaviour {
public Transform A, B, C;
Quaternion q1 = Quaternion.identity;

void Update () {
// AT A 4#4k M C.rotation.SetFromToRotation(A.position,B.position);
q1.SetFromToRotation(A.position,B.position);
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C.rotation = q1;
/7 frScene d #5 ¥ 4 ) &
Debug.DrawlLine(Vector3.zero,A.position,Color.red);
Debug.DrawlLine(Vector3.zero, B.position, Color.green);
Debug.DrawlLine(C.position, C.position+new Vector3(o.of,1.0f,0.0f), Color.black);
Debug.DrawLine(C.position, C.TransformPoint(Vector3.up*1.5f), Color.yellow);
}
}

e BRI, #7737 GameObject B RY (KA BEA . BFIC, $RJ5fEUpdate /it
XFqui JH 75 i:SetFromToRotation, I UL /5 Mqul4iC. rotation, VEEA ] Fi%f
JflC.rotation.SetFromToRotation(A.position,B.position) % & ClYrotation, /5
fEScenedZy 22 i FLA LA BLAFHOWER . 35 A T8I TREIF A Scene K HhE 5, 7272
i 1T ] LA 3 B e A S BIA 7 B A FIRCHIR ARk . F8-1 2 —kizf ri # A
B

. =i
- 1 S sy

¢ upJila]
HEF I "

-

A A PR R JELAR

[%18-1  SetFromToRotationSfiiii iz 11l 1] 2 - B¢

8.2.2 SetlookRotation/5i%: & EOQuaternionSE{5IRYER(E]
HAXiE%. (1) public void SetlLookRotation(Vector3 view);
(2) public void SetLookRotation(Vector3 view, Vector3 up);
IheEIRAR WA n IR X — 1 Quaternion SE Fl (K ] ) EF T I B . BEA W R RS .
Quaternion g1 = Quaternion.identity;

q1.SetLookRotation(vi, v2);
transform.rotation = q1;

il
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®” =
EHIRT

Q transform. forward/Jy [n] 5 v 17 [n AH[A]

Q transform.rightifi B T Vector3.zero . vIFIv2iX 3 5544 m - ifi .

O v2B& T 5 Vector3.zero filv 1 #4 1l - i K L A2 transform. right (Y i &b, b AR P E
transform.upfy @], KK *4transform. forward flltransform. right Jy i) i 5 i
transform.upJy [a) ) T RN AT fE, LA —FPE thv2#0E . transform.upJy
) % 8 B 7 S 23 i 5 transform. up 1 77 ) Fv2 77 [ () JE /17 Tal 55 T-9088 . Y
SR, — &N T v2.normalized fitransform. up & ASHH R

Q vk Vector3.zerollf , Jyiieil, BIANSAEAE It 5 H:md v 115 & il Vector3.zero .,

SO A FAAEE R transform. rotation. S;é{i_ookkotéfion(vl, v2)#9 7 X k1% Jl SetLookRotation
Tk, TMAERERER., mizie A LER BT R X, & % E 6 {L—/-Quaternion,
2K )G *F 4% Al SetLookRotation, /&4 3 M #transform.rotation,

T A S 7R 7 s Set LookRotation fd H .

using UnityEngine;
using System.Collections;

public class SetlLookRotation_ts : MonoBehaviour
{

public Transform A, B, C;

Quaternion g1 = Quaternion.identity;

void Update()
{
// AT A 44 B C.rotation.SetLookRotation(A.position,B.position);
q1.SetLookRotation(A.position, B.position);
C.rotation = q1;
/1 5% HIA, Bf=C.right &) 47 %) &
//ik feScene#l A + & &
Debug.DrawlLine(Vector3.zero, A.position, Color.red);
Debug.DrawlLine(Vector3.zero, B.position, Color.green);
Debug.DrawLine(C.position, C.TransformPoint(Vector3.right * 2.5f), Color.yellow);
Debug.DrawLine(C.position, C.TransformPoint(Vector3.forward * 2.5f), Color.gray);
/15 AT¢pC.Tight 5A, B# & A
Debug.Log("C.right 5A# & #:" + Vector3.Angle(C.right, A.position));
Debug.Llog("C.right 5B#) % f:" + Vector3.Angle(C.right, B.position));
//C.up 5B £ A
Debug.Log("C.up 5B&#y &  :" + Vector3.Angle(C.up, B.position));

}

TEX BRI, 5] T 3 1 GameObject A B A . BRIC, RIS 7EUpdate ikt
Xfquilid FH 75 i2:SetLookRotation, Jf el % )5 () qulik43C. rotation, VAN AT FHE{H
C.rotation.SetLookRotation (A.position,B.position)i% ¥ Cf¥rotation., #&/57E
Scenedgy it ez il BLZL LIMH S 4F %L . iF AATIa T TREF fEScene M K &5 F, 7ERAT
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% .

% 8 % Quaternion £

EA I LA B A BB AT R CHPIRASE M . 8-2 & —ikia i % S T,
P€18-3JEDebug 1 HH 45 5 .

C.forward 5 [5]

A position

B.position

[¥]8-3 SetlLookRotationZE il /i AYiz 1745 A

8.2.3 ToAngleAxis/5ik: QuaternionZLfilRYFsHRT

BRIEE

ThEELAA

bublic void ToAngleAxis(out float angle, out Vector3 axis);
HrhZHangle Wi fi, Z¥axis il & .

778 T ¥ Quaternion S (il 4y flifili 475 . fEtransform. rotation.ToAngle Axis
(out angle, out axis) ', fiili{fanglefllaxisiy % L A . %l GameObject Xf 42 (1
rotationMQuaternion. IdentityfRAEHF Y FPIRAE, R 2 H GameObjectXf RLe
axisfyli (FEHER AR R ) iEfkanglefi BERIT

Sb 77 ik Aed5 A 7 ik AngleAxis (angle : float, axis : Vector3)BE4-{& M, 1£4%
— Mk dgrotationds i Ae 5 — A dh ik dgrotationfR H— 5
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SRR S R i ToAngleAxis M

using UnityEngine;
using System.Collections;

public class ToAngleAxis ts : MonoBehaviour {
public Transform A, B;
float angle;
Vector3 axis = Vector3.zero;

void Update () {
//4% A ToAngleAxis ik FrAégRotation#) 4x 4 sh Ao A A
A.rotation.ToAngleAxis(out angle, out axis);
//1& M AngleAxisi% & Béjrotation, 1 #FBéyrotationik & 69f=Adn F)
/1% KT VA R 4R 3B 5 Adaxis4a B, fmanglef<F
/17T VA 42 A& 4T I A At Totation & A Ba) K &
B.rotation = Quaternion.AngleAxis(angle,axis);

}

}

TEIX B, B 95 W T P> GameObjectZE Y () A5 A FIB, JH T8 1037 5 b i
SRIGTEUpdate i, B 58 H ToAngleAxis J7 K At rotationf% 4 4 ff fillangle Fl
axis, fEFVEH I AngleAxisHs ML MIQuaternion(Ek43B. rotation, fFi&lT
I AT PAFE Inspector i Al i Scene t4L ] H BB AT ER. f1 . SRS A& W) BRYAH L i
HRE, WWATEITEFAE.

8.3 OQuaternion ZEFHEFZE

fQuaterniont i K (O 25 5 1 Angle 773 . Dot Ji ¥ . EulerJ5#:. FromToRotation /7 .
Inverse /i i% . Lerp ik . LookRotation /7. RotateTowards /i MlISlerp ks, FHITEANS 44X
LR

8.3.1 AngleJ3i%: QuaternionSLf5l[8) 3 £

HAXiE7% public static float Angle(Quaternion a, Quaternion b);

IhEERA T TR M S &R S bR f I i . TSR, IR I AR HEAN )
FBAR AR 1) AR S £, T S GameObject X 52 MR ZS ak 5 IR &S bt 75 FE HERE () e/ s

GRS B s S 2R 7 Ang le I fE ]

using UnityEngine;
using System.Collections;

public class Angle_ts : MonoBehaviour {
void Start()
{
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Quaternion q1 = Quaternion.identity;

Quaternion q2 = Quaternion.identity;
ql.eulerAngles = new Vector3(10.0f, 20.0f, 30.0f);
float f1 = Quaternion.Angle(q1,q2);

float f2 = 0.0f;

Vector3 vi = Vector3.zero;

q1.ToAngleAxis(out f2, out v1);

nou

Debug.Log("f1:" + f1);
Debug.Llog("f2:" + f2);
Debug.log("q1éyR4zfi: " + ql.eulerAngles + " qi#9rotation: " + q1);
Debug.log("q2#y B 42/ : " + q2.eulerAngles + " q2#jrotation: " + q2);

}

TEX BRI fStart frgh, B ek 7 ®-QuaternioniE Krq1filq2, SRJ5XTqiiRk
DA TRE, EE VA kAnglesRqifllq2Z |/, JFRR BEMEMS f1, &5
JEFH 77 : ToAngleAxis, K#M YTquik 455 Quaternion. identity IR AT Z ekt
M f/ MR F2., EIR-4J2Debughil 450, M HH 45 5 iT LUA BEFaFn 20 fEARSS:, D
J7:Anglef ik [I{E 2 PI-1~QuaternionZ B H] FE 4 i) fe /NI A o

@ A

[<18-4  AngleSLHiliE R iz f T4 5

8.3.2 Dot Fik: B3E

BXRIEE
IhaEiS A

public static float Dot(Quaternion a, Quaternion b);

I AR R S faMb iy s, Flan, #qi(xa,y1,z1,w1) . q2(x2,y2,2z2,w2) H

QuaternionfyFANSLHE], .

float f= Quaternion.Dot(q1,q2);

S T Faxt*x2+y1*y2+z1% 224wt w2, G5 RE NN R [-1,1].

0 = 1, qURIQ2X BEINKHLAAEAISNG , BIFEGame I S eI HEREAR S
E—FER;

Q Hf=1F, EfiTirotationt5F;
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Q Yf=10f, PEIHH P —4rotationtt % — N2 MiEd% 17— 13605 .
SCHTER i S R Dot Ad H

using UnityEngine;
using System.Collections;

public class Dot _ts : MonoBehaviour {
public Transform A, B;
Quaternion qi=Quaternion.identity;
Quaternion q2=Quaternion.identity;
float f;

void Start () {
A.eulerAngles = new Vector3(0.0f,40.0f,0.0f);
//BHCALEY b $ 543604
B.eulerAngles = new Vector3(0.0f, 360.0f+40.0f, 0.0f);
q1l = A.rotation;
q2 = B.rotation;
f = Quaternion.Dot(qg1,q2);
Debug.Log("q1é9rotation:"+q1);
Debug.Llog("q2#yrotation:" + q2);
Debug.Log("qie9Edi " + ql.eulerAngles);
Debug.log("q2ay @i A :" + q2.eulerAngles);
Debug.Log("Dot(q1,q2):"+f);

}

EXBAS S, e T M P Transform 8 &, SEHIML T Mi~QuaternionE &, K5
fiStart Ji 43 BT AFIBfY eulerAngles /@ Mt TRA(E , T H Byl ARSI 2 A
Z3605% , #EE ¥ ARBrotationr MM T-q1flq2, fc/ii Dot i q1 Filq2 i 14 3
{HZGf, 1EI8-5)EDebug ik AR 1E, M &5 R nT LIABL, qufilqiRkfifasi%:, (0
ENTEEAR . M0otik [BHE —10F, FINSE 2= (A2 — A .

v i

[¥18-5 Dot Sl /R i)z f T4 R

8.3.3 Euler7i’h: BRIUFAXTRAIIYTTE

HAiEZ (1) public static Quaternion Euler(Vector3 euler);
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(2) public static Quaternion Euler(float x, float y, float z);

IHEEUEEA It 5 B TR (0] BR B7 £ Vector3(x,y,z) XF K [ PO G ¥4 Quaternion 5 4] U JG %%
Quaternion(qx,qy,qz,qw) 5 H:KK 47 fileulerAngles (ex, ey, ez) Z [H X B R UNTF .

£L 1Plover180=3.141592/180=0.0174532925f 2 B HLETE 24 rh i — AN B, A8t

FRF .
ex=ex* Plover180/2.0f;
ey=ey* Plover180/2.0f;
ez=ez* Plover180/2.0f;
| -

gx=sin(ex)cos(ey)cos(ez)+cos(ex)sin(ey)sin(ez);
qy=cos(ex)sin(ey)cos(ez)- sin (ex)cos(ey)sin(ez);
qz=cos(ex)cos(ey)sin(ez)-sin (ex)sin(ey)cos(ez);
qw=cos(ex)cos(ey)cos(ez)+sin (ex)sin(ey)sin(ez);

] b p N N TP PO RN I o TT o W S R

using UnityEngine;
using System.Collections;

public class Euler_ts : MonoBehaviour
{
/LR B AR, $4ih AA, TvdAalnspector @k % &
public float ex, ey, ez;
/A Fie Rt R
float gx, qy, qz, qw;
float PIover180 = 0.0174532925f;//% &
Quaternion Q = Quaternion.identity;
void OnGUI()

if (GUI.Button(new Rect(10.0f, 10.0f, 100.0f, 45.0f), "#H"))

{
Debug.log("Bkdzf: " + " ex: "+ ex+ " ey: " +ey+ " ez: " +ez);
/18 R 75 ikt 3
Q = Quaternion.Euler(ex, ey, ez);
Debug.Log("0.x:" + Q.x + " Q.y:" + Q.y + " Q.z:" + Q.z + " Q.w:" + Q.w);
/1R ik

ex = ex * PIover1i80 / 2.0f;
ey = ey * PIover180 / 2.0f;
ez = ez * PIover180 / 2.0f;
gx = Mathf.Sin(ex) * Mathf.Cos(ey) * Mathf.Cos(ez) + Mathf.Cos(ex) *

Mathf.Sin(ey) * Mathf.Sin(ez);

qy = Mathf.Cos(ex) * Mathf.Sin(ey) * Mathf.Cos(ez) - Mathf.Sin(ex) *
Mathf.Cos(ey) * Mathf.Sin(ez);

gz = Mathf.Cos(ex) * Mathf.Cos(ey) * Mathf.Sin(ez) - Mathf.Sin(ex) *
Mathf.Sin(ey) * Mathf.Cos(ez);

gw = Mathf.Cos(ex) * Mathf.Cos(ey) * Mathf.Cos(ez) + Mathf.Sin(ex) *
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Mathf.Sin(ey) * Mathf.Sin(ez);
Debug.Llog(" gx:" + gqx + " qy:" + qy + " qz:" + qz + " qu:" + qw);

}

TEXEACHE R, s 1 3 A Rrex, ey, ez, HITiCREBPLMA, BAHMARE,
HAA T LLFE Inspector AT AR P % B . 2R )5 7EOnGUI J5 4 P a2 L T —“>Button, SEiHI
Quaternionfl A 77 iEuler, FTENIRFESE I, SRS HIMATRE B R B, JFFT
EPH LS R. F8-6 02— EHE A4S 5

F8-6 7 ikEuler i A iz FT AR A

8.3.4 FromToRotation/5%: QuaternionZFit

EHZAKiE% public static Quaternion FromToRotation(Vector3 fromDirection, Vector3 toDirection);

THEEIRAR 7 B A8 — N M5 fromDirection®|toDirectionfijQuaternionZE i  FLIhfEFN
S| J5 #:SetFromToRotation (fromDirection : Vector3, toDirection : Vector3)#H
[, HEMHE EAYSAR, HS% LR,

SCGIER B fnE L S0 E 7R i FromToRotation i {i H .

using UnityEngine;
using System.Collections;

public class FromToRotation_ts : MonoBehaviour
{

public Transform A, B, C, D;

Quaternion q1 = Quaternion.identity;

void Update()

/11 R FE b 5k

// A+ #4¢4% Bl C.rotation.SetFromToRotation(A.position,B.position);
q1.SetFromToRotation(A.position, B.position);

C.rotation = q1;

ESE T

D.rotation = Quaternion.FromToRotation(A.position, B.position);

/1 f=Scenetll B & x| 4,
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Debug.DrawLine(Vector3.zero, A.position, Color.white);

Debug.DrawLine(Vector3.zero, B.position, Color.white);

Debug.DrawLine(C.position, C.position + new Vector3(o.of, 1.0f, 0.0f),
Color.white);

Debug.Drawline(C.position, C.TransformPoint(Vector3.up * 1.5f), Color.white);

Debug.DrawLine(D.position, D.position + new Vector3(o.of, 1.o0f, 0.0f),
Color.white);

Debug.DrawLine(D.position, D.TransformPoint(Vector3.up * 1.5f), Color.white);

}

TEX B, e T4 TransformZ8 i, I T gt h R RIS, SRIG 7E
Update Ji & i JH 775 SetFromToRotation, ffif5CIYHER: f 1 15 1) A FIBZ 8] ) I £
AR, {8 7 i FromToRotation, {15 DIIER: f FE 5 1) Rt A FIBZ [u] (138 Ffy A ],
UnPE8-7R 7R o T A ATIEfTHET £ Scene L MiHEGame M th A A . IV 121 THY Al LA7E
Sceneth ik & Hi B ASKBI1I {7 B ZECHIDIY A1k .

€

= FH AR

HEFR A br AR TR

[%18-7 ST 7 A Scene AR ]

8.3.5 Inverse5;%: 1¥[o)Quaternionf&

HAKiE% public static Quaternion Inverse(Quaternion rotation);

IhEERRA I TR M 2 8 rotation /i [ijQuaternionft ., (4N, %45 S Brotation=(x,y,z,w),
Wl Inverse(rotation)=(—x, -y, —z,w). NECR i3, i rotation. eulerAngles=(a,b,c),
MJtransform.rotation=Inverse(rotation) > T-transform{k ks [ & AL b1 22 izl .
A Ayl o BIERs —cJE . —afEMI-blE ., th TSR R N2, fiv)itransform
PIBRHL A P28 o B E A — 2 5 T—a. —bsli—c,
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SEGER T AR S R i Inverse R

using UnityEngine;
using System.Collections;

public class Inverse_ts : MonoBehaviour

{
public Transform A, B;
void Start()
Quaternion q1 = Quaternion.identity;
Quaternion q2 = Quaternion.identity;
gl.eulerAngles = new Vector3(10.0f, 20.0f, 30.0f);
g2 = Quaternion.Inverse(qi);
A.rotation = q1;
B.rotation = q2;
Debug.Log("q1#yBiif: " + gl.eulerAngles + " gl#jrotation: " + q1);
Debug.Log("q2eBtdif: " + g2.eulerAngles + " g2#9jrotation: " + q2);
}
}

EXBACES T, B TR AR, TR s AR AR G, SRIGTE
Start /y i ek T M ~Quaternion i filqufilqz, & ] i InversesK q1 i i ]
Quaternionff, JFFHFiREMHMELTq2, HomHfqiHlq2sr HILsAFIB Y rotation, F43%
FTEN H qullq2 R i flirotationft. i AfTIEfTRLFA A, [K8-8J&—ikDebugli
.

[€8-8  InverseSL i/ (11 f 145 5

8.3.6 Lerpfiik: LkMtifhfE

EHAXiE%E public static Quaternion Lerp(Quaternion from, Quaternion to, float t);
THEERRE it TR [ S8 From3 to LR PER(E . 428t <O [BI{H Fyfrom, 4S5 ¥t=>1

IR 9B Arto. 7 A T e Slerp et , —MEA AL T AT{C s Slerp i
SRR T A SR Tk Lerp il

using UnityEngine;
using System.Collections;
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public class Slerp_ts : MonoBehaviour
{
public Transform A, B, C, D;
float speed = 0.2f;
11 %A% = 7 ik SlerpAeLerp#y & M
void Update()
{
Quaternion.Slerp(A.rotation, B.rotation, Time.time * speed);
Quaternion.Lerp(A.rotation, B.rotation, Time.time * speed);

C.rotation
D.rotation

won

}

fEXBeCih , E5emE U T4 TransformZEt2A . B, CHID, Zril4g 355 b AN 94
&x 4, SRIGFEUpdate ik o R T J5ikSlerpMLerpf i, i AATIZFT )T

8.3.7 LookRotation/57%: % EQuaternionBIE[a]

HAiEX (1) public static Quaternion LookRotation(Vector3 forward);

(2) public static Quaternion LookRotation(Vector3 forward, Vector3 upwards);
HrhZ ¥ forward A1 [lQuaternionfiforwardif i) .

THREIRABA M ik TR 91— ~QuaternionsL 4, fliGameObject X4 iz a1 2 8 forward Jy 1] ,
75 ik SetLookRotation (view : Vector3, up : Vector3 = Vector3.up)ZhREAH
[[l, HOERE AR,

SRR S 2R 7 LookRotation Rl H]

using UnityEngine;
using System.Collections;

public class LookRotation ts : MonoBehaviour
{

public Transform A, B, C, D;

Quaternion q1 = Quaternion.identity;

void Update()

/1 MK 7 ik

// AT AL 44 M C.rotation.SetLookRotation(A.position,B.position);
q1.SetLookRotation(A.position, B.position);

C.rotation = q1;

/1R &7 ik

D.rotation = Quaternion.LookRotation(A.position, B.position);

/1R A%, i feSceneil B F & A4

Debug.DrawLine(Vector3.zero, A.position, Color.white);
Debug.DrawLine(Vector3.zero, B.position, Color.white);
Debug.DrawLine(C.position, C.TransformPoint(Vector3.up * 2.5f), Color.white);
Debug.DrawLine(C.position, C.TransformPoint(Vector3.forward * 2.5f),
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Color.white);
Debug.DrawLine(D.position, D.TransformPoint(Vector3.up * 2.5f), Color.white);
Debug.DrawLine(D.position, D.TransformPoint(Vector3.forward * 2.5f),
Color.white);

}
}

FEX B, B A W] T 4 Trans form b F T8 [ AN XS, SR )5 fEUpdate J7
i 77 i SetLookRotation, fHEAFCHIZAH Ji a5 1) B AMIR],  y4li (i) R b 430 ()
HB, 35 WIERS ik LookRotation, {lif3DRIZEN 0] 5 midg AAHIR], vyl m) R e
iR m B, WME8-9F/R. il HATE I TFT fEScene M E MM HEGame L E 1 #r . FT
AT 0] LLFEScene i Pk FH HE S ASK B B, SKWEECHIDAY AL,

B

%
ol

T AL PR AR IR

[%18-9  “f5ili 715 ] Scene i Mg i X1

8.3.8 RotateTowards/}%: Quaternionifi{&

EZ&iEi% public static Quaternion RotateTowards(Quaternion from, Quaternion to, float
maxDegreesDelta);

Hrh 28 from Ay fiQuaternion, Z8ito % dQuaternion, Z%{maxDegreesDelta’y
BRI EAE

INEEVERA Tk TR MDA Z 8 from B to 4 {8 . FLIR [0 {8 1) £ K ) B AS 3 maxDegrees
Delta. WeJyikIIBE JrikSlerphifl, Y EmaxDegreesDeltadis (e, ARAH{E
ZH. YmaxDegreesDelta<Oif, H511T#% MtoR! fromfi) Jy (i {5,

SEfSESR T e S 28 RotateTowards i {di .
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using UnityEngine;
using System.Collections;

public class RotateTowards_ts : MonoBehaviour {
public Transform A, B, C;
float speed = 10.0f;

void Update()

{

/78 B 7 #RotateTowards, 4% ik m {4 Kk 4-C.rotation

C.rotation = Quaternion.RotateTowards(A.rotation, B.rotation, Time.time *

speed-40.0f);
Debug.Log("CEA¢gRi4: A 65 £ 45: " + (C.eulerAngles-A.eulerAngles) + " maxDegreesDelta: +"
(Time.time * speed - 40.0f));
}

}

fEX BRI, HeAI T 3 MR RA, BRIC, HTR MR AR MRS S, R
Jii TEUpdate J5 i il 1 /5 iiRotateTowards , ffi 1A CHY rotat ionffi & s} (0] AW L B
frotation, i AATIBITREF A, I8-104E—5KDebugihii il #k /&l .

[Z]8-10 RotateTowards 3 fi|iE /i~ iz 1145 F-

8.3.9 Slerpfik: IKEIME

BRIEZE
TheEiEA

LBER

public static Quaternion Slerp(Quaternion from, Quaternion to, float t);

W TR A Z 5 from$ to M ER I {E . 4S80t <OWf iR [A1{H Hfrom, &%
t= 10FR A to. —MIEM T AT rikLerpf U

T i S R kS lerpAE

using UnityEngine;
using System.Collections;

public class Slerp_ts : MonoBehaviour
{
public Transform A, B, C, D;
float speed = 0.2f;
1153 iR 7 75 i SlerpAeLerp ey {& Bl
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void Update()
{

C.rotation = Quaternion.Slerp(A.rotatibn, B.rotation, Time.time * speed);
D.rotation = Quaternion.Lerp(A.rotation, B.rotation, Time.time * speed);

}
}

X BACIS BB T 44 TransformZE &£A, B, CHID, 43548 35 b A 4
AXT%, SRIG7EUpdate )y P4 iR 1 JrikSlerpflLerpfyfdiJH , il HATiE T #EF
&HFE.

8.4 OQuaternion XiZEHF

fEQuaternionZs i M )iz BAFIE A P> Quaternion S HIZE MYIZ 5 . —~Quaternion L {4 F
—A~Vector3fHFEMZE, FHEMHAXMFFARIZEHE.

8.4.1 operator * (lhs : Quaternion, rhs : Quaternion)

ThEELAA

LB T

Wz B T TR [ P> Quaternion L i AHTE 5 45 5 . i A FIBY) N GameObject X 4 (1)
— AN, AU

B.rotation *= A.rotation;
Il

O REEHIT—IK, BESSEBRRTAAIR RNz, x. yill7rhliEfs A eulerAngles.z
B . A.eulerAngles.x FllA eulerAngles.y &, 1B EATRINERS KT — 8 J& o ezl ir
Gexihinc T Sey M A TN eSS . F3 A TR GEE il e b R IER. | Bl 2448 3L
TP — AR I, AR AT RE S5 AR A~ AR AR Al ] B KR AR (BRI AR Rl R
PEAERHOA AR ZFEN ),

Q RAMKKHLF Feuler_a(ax,ay,az), WITHBRFILEREEAAR R Feuler aly [ fn R,
22 RIMBTESE F euler_alllBHEHER: . BRUTEHR LA SZ HAT GRS, ] LA7E
1B 177 A2 7 B 7E Inspector AR H BT A BRI 4R RR 7 £ . I A 121 RSB A .

QW ESHTYE A S, #EHETH GBI ZN, 558421
operator * (rotation : Quaternion, point : Vector3)Jii:.

I 1 3 S 978 7 P ~Quaternion SE A O AH R Z B

using UnityEngine;

using System.Collections;

public class QxQ ts : MonoBehaviour {
public Transform A, B;
void Start () {
/1% B ARG BAL f
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/13X % R BB/ &SRB TR RS
A.eulerAngles = new Vector3(1.0f,1.5f,2.0f);

}

void Update () {
B.rotation *= A.rotation;
/1% By As 2 EMLEBA R A T
Debug.Log(B.eulerAngles);
}
}
TEXBACHS R, EYeATEH T Pi ) TransformJS A (AR &, HAEStart s s AR RKL £
WEATIAE . SRJ5 7EUpdate /727 K5B. rotation5A. rotationtH I I {H K4 B. rotation,
MM SEBEBXT R AWIER: . 16 HATIB T RIPAF, [F8-11/EDebughii i #El, HEEW
SRR 0781k, BLEEH: [ B A bR R 1 Vector3(1.0,1.56,2.00) 17 [a] iER% , FIREERK
LRI Al ] L () A BEARTR] , (A B POESEAE 3 Al IR (EERAS A, Horp—Ahi
T 2 5 e U P 0 A7 B2, T B RRCRE A (1) 45 A 431 A B U B (E— AN B A2 1) o

[EI8-11 L ARIEf T45

8.4.2 operator * (rotation : Quaternion, point : Vector3)

ThEEEAR S AT IR R X S E AL b i point i Trotation B . 14N, AN Vector3SEfil,
AW,
transform.position += transform.rotation *A;
W BEIT— WA, transformif I A% RABLHTE A B ARAR ZR b [l H AR J7 1) B 3h A
IR RS . transform. rotation 5 AARE - SR # ) (1 75 ] FIE 5
eSS 1 e ST s Quaternion S Vector s AH IR IZ A

using UnityEngine;
using System.Collections;

public class OxV_ts : MonoBehaviour

{

public Transform A;
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float speed = 0.1f;
//#45LAFpositionf=eulerAngles
void Start()

{

A.position = Vector3.zero;
A.eulerAngles = new Vector3(0.0f, 45.0f, 0.0f);
}

void Update()

/1% & NG F 47 £ ¢ forward o &) & il AT i speed & &
A.position += A.rotation * (Vector3.forward * speed);
Debug.Log(A.position);

}

EXBACH T, BT A EA, PR T 4 Espeed, JFfEStart ik
X A5 Er A positionflleulerAngles ¥l Uik . #RJ5 7EUpdate /i, fiifHQuaternionty
Vector3ffiFe, (HifSiiARANT# F B AL bR £ 1Y forward J5 [5) B TR HEspeed 1 25 . i 147
BT A, [E18-120%—5KDebughiy HH #%]

F8-12 Sl /Rizf T4s

85 %F Quaternion 2 ARIE B HAMES T AT

fEQuaternionZEHh, FHFIZTLTF (* ) A MR EZE 30, 439 Hoperator * (1hs : Quaternion, rhs :

Quaternion)flloperator * (rotation : Quaternion, point : Vector3).

AP Quaternion L FIH AL, 45 HouaternionZE Y, % B KQuaternioniffi| fiVector3 (K e
L, 259 M Vector3 2R, W) —H FEALL T R,

O ASBIAHRIAL BT [ B AP R “HHIRE” Ty A0k S BUAE A Ak b 2 o A AR ik ;

O A FEE K M transformGe A B AL br R D iy H Rl UEF T e fe , 1B 32 2 R S B
transformify & 1 B AR Z (57 a1 TS 81

Q BYAHREN Y H A5 Quaternion*Vector3—FE L, 1MiT& 47 Vector3*Quaternionf It ;

O T ENTHEEARNT T [ B A bR RIE TR sl R 8l Smi >4 1 B AR AR 28 115l 1 FHH AR b
Z IR A —Bf, AL [ B A bR F oAb ) )48 SR 2 5 B PR (T R A AR £
HH AN A BRI AZ B



Random2

Random& & Unity 1 FH T/ /L BHALEC S . ASnTsLfilfh, RA#ESRHERATRSTE. AEFENH
" RandomZE (1) —SE i AR 7k .

9.1 Random EEFEASEM

{ERandomS K iR AS @ A 47 insideUnitCircle/@ Pt . insideUnitSphere/@tf . onUnitSphere/a
£ rotationUniform/@ . rotation)m: fiseed/@ . T /@ insideUnitCircle, insideUnitSphere
flonUnitSphereDJREAHIT, J@MrotationUniformflirotationfIhREWAHNT, T RALEA I H—k
4, FEVE X LR

9.1.1 insideUnitCircleBM: EABENL S

EHKiEi% public static Vector2 insideUnitCircle { get; }
IHRERAA U/ TR A2 LR N B LS Ak b, 3R [HE R Vector2 26 i)Y

R T ATAEABMEILEMG SRR,
O insideUnitSphere &Mt : 18 = — AN ¥ 12 A4 | 6938 A 69 AL S 4 4%, 18 =114 # Vector3
£AR,
O onUnitSphere Bt : B = —ANF1254 | 64IR R @) RALE L 47, & =144 Vector3

SEfi@oR Tl L SR JR P insideUnitCircle . insideUnitSpherefilonUnitSpheref#{difi.,

using UnityEngine;
using System.Collections;

public class insideUnitCircle_ts : MonoBehaviour

{
public GameObject go;

void Start()



9.1 Random %£+# A& 121

/1150447 47— kuse_rotationUniformz ik
InvokeRepeating("use_rotationUniform", 1.0f, 0.4f);

}

void use rotationUniform()

{

// e F 42569 B A MALE & 9 ] {t— A GameObjectxd &

//Vector2 5 5| 4 HVector3md, z4h 45 FEIAA0

Instantiate(go, Random.insideUnitCircle * 5.0f, Quaternion.identity);

/1512 A 5695k A L ALIE B 5 9] f— 4 GameObjectzt %

Instantiate(go, Vector3.forward * 15.0f + 5.0f * Random.insideUnitSphere,
Quaternion.identity);

/1 B F 12 Ay S e sk A @ B ALz 5% ) fb— A GameObject 2 %

Instantiate(go, Vector3.forward * 30.0f + 5.0f * Random.onUnitSphere,
Quaternion.identity);

¥

EX BRI H, s T — A ) GameObject I Brgo, $RJGTE Jii%use rotation
Uniform143 5|4 FfRandom/i# ' insideUnitCircle . insideUnitSphere filonUnitSphere
B IMHELAE R Sl x T R0 2 A0 8 | B fEStart 75 i i InvokeRepeating /7
HFR0.4F0 1 T —1Kuse_rotationUniform /i, i A iTizf v A A, E9-12& ki
Frid A

insideUnitCircle insideUnitSphere onUnitSphere

P9-1  S:foifiE iz T AR

9.1.2 rotationUniform@M: 59T 4HE

HEZAiE% public static Quaternion rotationUniform { get; }

THEEULAR  MCm PR TR [l — AL HAT & 24 210 R IE i rotationfi. FHEIISI A FH-E, i
i A 8 5 ) BE S BL A BEAL R AR R AR T o N, B BEALEG™ A eR B



122

% 9% Random %

i
Bl

LHlET

f(x)=x%7, xPIBUEE B 10,107, T M A0S A F] 108, HBLAx)=08 R EA Ik, 45
R Mx=0F=70F 5 Mifo0)=SbLE RA K, Rix=50F, BT LA BIFFA I 2/
BEALA . Ry T A0 PR MEL B RERARSE, T DA B S B M [0,7n),
Horbn b (EA, SORERCO) = A B AME AR AR S T

Random & &5 rotation 1 5 $ B b 2 A ARIE , R Fl 2 AL /& Frotation bk %A A —
MEPLErotationfd, RAFE3 4 5 AF4E, 1234t ik & tbrotationUniformbk, —
A% 15 JLF 9T ARandom 3 #9rotation & & & — AN L& rotationdd .

F T 2 S 9] 7k rotat ionUni formfr {8 .

using UnityEngine;
using System.Collections;

public class rotationUniform ts : MonoBehaviour
{

public GameObject go;

GameObject cb, sp;

GameObject cb1, spi;

void Start()

/1 5@ kb, sp, cbifespiaf £

cb = GameObject.Find("Cube");

sp = GameObject.Find("Cube/Sphere");

cbl = GameObject.Find("Cube1");

sp1 = GameObject.Find("Cube1/Sphere1");

/1% 150.44) #47—kuse_rotationUniformz ik
InvokeRepeating("use_rotationUniform", 1.0f, 0.4f);

}
void use_rotationUniform()
{
//4& MrotationUniform® % 43 2] 5 4 fEd9rotation
cb.transform.rotation = Random.rotationUniform;
//4¢ Mrotation® 4 —/ i #Lrotation
cbi.transform.rotation = Random.rotation;
/153 fespespléyi F 5 9| fL— A GameObjectst %
Instantiate(go, sp.transform.position, Quaternion.identity);
Instantiate(go, spi.transform.position, Quaternion.identity);
}

}

X BRI R, B T — A 3 GameObject 5 i go 4 FAF [ GameObject 5 KU
ARtk JFAEStart Jr i ol a A AR R AR 0 R h RIS &, BB IR
use_rotationUniform* 43 4| 8 JH J& 1 rotationUniform Fl rotation 2 ¥ Wi 4~ bifi HIL ¥
rotationfi, A EAT I T cbFficbl, HeJa 53 5 7€ sp Fll spa i 17 & S il 4k — A~
GameObjectXf 4. i HAITIZITRIF &R
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9.1.3 seed@BM: BBV EFPT
EAiE% public static int seed { get; set; }

DHREIRER  UCE R B LA RN ZE AL P AR BEVLEOY T AR, (BN AR
T ae— R, Bl LB 4 KB fo)=fx—1)*atb, Hra, b A HIL
g A, A RERGE A XX N A, ST AHER A E, BHEER T, &
FER0) G BEH LB A= P 1-, BI I ERLE T H0) AR T LIAEE (1) . £f(2)--- AY1H.,
B2, HilFAYRandom. seed (ED4T 7 # AH R I BEHLEF 51, WA N Aiw HAE, Unity
SMRPEREFN R A B A —

SLBRAR T SR R P seed FH T
using UnityEngine;

using System.Collections;

public class Seed_ts : MonoBehaviour

{
void Start()
{
A S XK %S ok n
/1 B & AF T = £ B 69 AL 7]
/13 FAa R 94T, AL AR B A LA PR AR &)
Random.seed = 1;
}
void Update()
{
Debug.Log(Random.value); u
}
}

TEX B, B JofEStart Ik H i E T BEYLEIRP T, SRJSfEUpdatey BT EN
AR REYLRE, K922 FE P 7EAHL b AU i i F 5L

S —

[€19-2  seed3:fiiE /s (1 ia 745
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9.2 Random H A EHERSEMINEERE /T

AS/INTI 1] B A 28 —SERandomE ) H A S BRI DORE, S12 0T,

O insideUnitSphere/@:: iR [Fl—ANf42 1 HER N BIBEHL A A8 bR, IR [BH{E R Vector3ZE iy ;
Q onUnitSpheref@4:: R[Al—4-F4 0 1 ERFR A BEVLS AL PR, IR [MHE AVector3ZEhl;
Q rotation/&t: M TRl —/ L rotationfd, &FI{H #Quaternions#Y;

0 value/&tE: JHTHR [El—/~[0.0f, 1.0 X [6] P 1 FEALEL .



Rigidbody

Rigidbody < 1) L fiE it AR Ll GameObject X 42 £ B S thE AL b (K P BV | A a0y L BT L ikt
HESE, XfRigidbody Xt % Jm M A W (B C RS I 5 BE B AS [l OnFixedUpdate () rikh . AT EEAT
73 1" Rigidbody 2k i) —SuS {5 g P FNSE M) ik, el XiRigidbody S Bl fRAHIT | SR PEE R AP
Z I R PHAT T 1R

10.1 Rigidbody FSEHIE M

fERigidbody2sH, ¥ Ko i 549 J@ 54 collisionDetectionMode . drag. inertiaTensor. massfil
velocity, FHITEAI/ZRX LR,

10.1.1 collisionDetectionMode/@ T : HlFIEMIER,

HZAiE% public CollisionDetectionMode collisionDetectionMode { get; set; }

THEERAE I Mk T35 B A (% o A T A o ) A ) A A 0 A A 3 A, RO RS S Y
CollisionDetectionModef# 3 MH .

O Discrete: FARHKIAK, HREWIINLE ., T, HAEE Wit
PR O RE 1 2% & A B B i A GERASIN B, XRE AT v] B S B AR A T — i e 7
— AW o, Wi sh B 15— RURR T, X RS R A A

Q Continuous: WASELAMBI, —MAESHzshNIAR BArREEAR I, BEsk
ZE, KGR HDiscreetif .

Q ContinuousDynamic: fRcii ML SRMAI, —BATEMA Sz sk L,
By 1k HARSE R, HA RO FEROR, — g T EA].

B2, TR AR A AT RER B, O 1P IE TR A A, BR TSR LR
FEAGIRL SN, RS I R R AR R, —BOAREN TR0, TR
(K THT 47 A B 114 A X SRS

e B s S s JE M collisionDetectionMode (1 {# FH
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using UnityEngine;
using System.Collections;

public class CollisionDetectionMode_ts : MonoBehaviour
{
public Rigidbody A, B;
Vector3 vi, v2;
void Start()
{
A.useGravity = false;
B.useGravity = false;
vl = A.position;
v2 = B.position;

}
void OnGUI()
{
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "Discretest X ik FA"))
{
inists();
A.collisionDetectionMode = CollisionDetectionMode.Discrete;
B.collisionDetectionMode = CollisionDetectionMode.Discrete;
A.velocity = new Vector3(0.0f,-10.0f,0.0f);

if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "Discrete X4 F4%"))
{
inists();
A.collisionDetectionMode = CollisionDetectionMode.Discrete;
B.collisionDetectionMode = CollisionDetectionMode.Discrete;
A.velocity = new Vector3(0.0f, -40.0f, 0.0f);

if (GUI.Button(new Rect(10.0f, 110.0f, 200.0f, 45.0f), "Continuoust® X Ak FA%"))

{
inists();
A.collisionDetectionMode = CollisionDetectionMode.Continuous;
B.collisionDetectionMode = CollisionDetectionMode.Continuous;
A.velocity = new Vector3(0.0f, -20.0f, 0.0f);
}
if (GUI.Button(new Rect(10.0f, 160.0f, 200.0f, 45.0f), "Continuous#t XAk FA"))
{

inists();

A.collisionDetectionMode = CollisionDetectionMode.Continuous;
B.collisionDetectionMode = CollisionDetectionMode.Continuous;
A.velocity = new Vector3(0.0f, -15.0f, 0.0f);

B.velocity = new Vector3(o.of, 15.0f, 0.0f);

if (GUI.Button(new Rect(10.0f, 210.0f, 200.0f, 45.0f), "ContinuousDynamic4& X"))
{
inists();
A.collisionDetectionMode = CollisionDetectionMode.ContinuousDynamic;
B.collisionDetectionMode = CollisionDetectionMode.ContinuousDynamic;
A.velocity = new Vector3(0.0f, -200.0f, 0.0f);
B.velocity = new Vector3(0.0f, 200.0f, 0.0f);

}
if (GUI.Button(new Rect(10.0f, 260.0f, 200.0f, 45.0f), "&£ &"))
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{

}
}
/1#1%E4LA . B
void inists() {

inists();

A.position = vi;

A.rotation = Quaternion.identity;
A.velocity = Vector3.zero;
A.angularVelocity = Vector3.zero;
B.position = v2;

B.rotation = Quaternion.identity;
B.velocity = Vector3.zero;
B.angularVelocity = Vector3.zero;

}
}

X B, BRI T RigidbodyZE BA . BRIF~Vector3ZE vl v2, RJE
fEStart i i EA . BiuseGravity /@ A false, J#5A . BfPositionl&{H4vi v,
SR 5 AE OnGUI 7 ¥ th & X T £ 4~ Button, ] 3K i 7~ Discrete . Continuous #l
ContinuousDynamicfZNEE. FcfaE X T —inists ik, HITHEREA, BX NI
PR, HHEITET BT AR,

10.1.2 dragiEt¥: RIPES

BARIEE
IheEid

/7 =
LHET

public float drag { get; set; }

BEJE P T2 MR ER I — BT o dragfEB I A D M A5 R, Y drag>0m, M1
(LS DI EIRet 3 R b Uk 2

A4 8 W FEHSE B b 6 K i A R B Gravityfodragli A %, 5 R EMass £ % n
T3 i SR IR P draghy i

using UnityEngine;
using System.Collections;

public class Drag_ts : MonoBehaviour
{

public Rigidbody R;

float drags = 20.0f;

string str = "200";

/14145 1LR. drag

void Start()

{

}

void OnGUI()

R.drag = drags;
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{
GUI.Label(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "Gravity:" + Physics.gravity);

str = (GUI.TextField(new Rect(10.0f, 60.0f, 200.0f, 45.0f), str));
if (GUI.Button(new Rect(10.0f, 210.0f, 200.0f, 45.0f), "compute"))

{
drags = float.Parse(str);
R.drag = drags;

}

GUI.Label(new Rect(10.0f, 110.0f, 200.0f, 45.0f), "Velocity:" + R.velocity.y);
GUI.Label(new Rect(10.0f, 160.0f, 200.0f, 45.0f), "drag:" + drags);
}
}
TEX BRI, B /e B T — RigidbodyZF R, J7EStart ik hxt Hanthik, Ria
TEONGUI T HE A ) T —HEGUILL A , Tt Rt dragli T, IV T ¥ (& e i
W EATBITRIF AR, FPREEARL LT —41Ses R .

F10-1  dragKfERAHM—ENRLER

drag 0.1 0.2 0.3 04 0.5
max_v 97.9 489 325 243 19.42
drag 0.6 0.7 0.8 0.9 1
max_v 16.15 13.82 12.1 10.7 9.61
drag 15 2 5 10 20
max_v 6.34 4.7 1.76 0.78 0.29

10.1.3 inertiaTensor/@1%: R4k =

TheEitRl  EYEH TR E RN kR, EREEORSFORAFT, RSk ERN—
s, Bilin, A NI,
rigidbody. inertiaTensor=new Vector3(5.0f,10.0f,1.0f);

RS ME0-1 577, WIRIHAZ fmyih AT e 59 e akie: , anpE10-275% .
y AN x

N <

—— [

E10-1 ERIEPAIRES E10-2 AR
SEGE s o SE ) R @ P inertiaTensor {8

using UnityEngine;
using System.Collections;
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public class inertiaTensor_ts : MonoBehaviour

{

void OnGUI()

{

if (GUI.Button(new Rect(10.0f, 10.0f, 160.0f, 45.0f), "x#ifIE3kF Xk Fys"))

{

transform.position = new Vector3(o, 4, 0);
//transform¥tz4h3x 5545 5

transform.rotation = Quaternion.Euler(0.0f, 0.0f, 45.0f);
/7% Erigidbody &) 1R 17K ¥

/x> FHK Ty, R AMKR & x5 @) M4t
rigidbody.inertiaTensor = new Vector3(15.0f, 10.0f, 1.0f);

if (GUI.Button(new Rect(10.0f, 60.0f, 160.0f, 45.0f), "y#H K& kK Fxd"))

{

transform.position = new Vector3(o, 4, 0);
transform.rotation = Quaternion.Euler(o.of, 0.0f, 45.0f);
/1% % rigidbody # 1 1 3K &

[/x%h oF 5 Tyhh, UAKAGyHhF &4t
rigidbody.inertiaTensor = new Vector3(s.of, 10.0f, 1.0f);

if (GUI.Button(new Rect(10.0f, 110.0f, 160.0f, 45.0f), "xfhAfoyihifitik-F4amE"))

{

}
}
}

transform.position = new Vector3(o, 4, 0);
transform.rotation = Quaternion.Euler(o0.0f, 0.0f, 45.0f);
/7% F rigidbody &4 1] 17K &

/I xFh Aoyt iR IR A0 B, W) RAR 2P Ak
rigidbody.inertiaTensor = new Vector3(10.0f, 10.0f, 1.0f);

FEX BARRSIonGUI i, 40595 T3 Button, FHSRAEHLIA [A) A ok &5 o0 T Wil
Wizt o, S HIGER, ATBITRFAREITER,

10.1.4 massl@M: WIARE

HAXiE% public float mass { get; set; }
TheEiBa  ioJm i sl B WA R . — R T A AR 0.1 BT Al e A, R A
10, BNES HMERARENEN . R RER BT,
O X T A HE &z, Yikns s S S8 ek Ecravity M2 S fH fidragfi %, 5
i Emass T X,
Q mass ) F ZAE HEE YA & A RS T3 R S AR 0 B RS . S — Ak 4 1) 2
ifimass KPR fimass/ NIRRT, #REESH RSP E R, WEMYIRSE)S 8
BN T RERYIA
SLEIER T E S E R JE YEmas s {E .
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using UnityEngine;
using System.Collections;

public class Mass_ts : MonoBehaviour

//T8FeTS R E AR, ST3VARAF )ik B RTAAeT5E & & Y] R AR

+ + + + +

of,

ri1.velocity);
r2.velocity);
r3.velocity);
r4.velocity);
15.velocity);

200.0f, 45.0f), "HR34&R4"))

if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "HR34ER5"))

{
public Rigidbody ri, r2, r3, r4, r5;
Vector3 v3 = Vector3.zero;
void Start()
{
Whstisol & > NUINE IR BESE Y £ C 1]
ri.mass = 0.1f;
r2.mass = 5.0f;
r3.mass = 2.0f;
r4.mass = 0.1f;
r5.mass = 4.0f;
r3.useGravity = false;
r4.useGravity = false;
r5.useGravity = false;
v3 = r3.position;
}
void FixedUpdate()
{
Debug.Log(Time.time + " R1#9i% A& :
Debug.Log(Time.time + " R2#%ik & :
Debug.Log(Time.time + " R3#5ik & :
Debug.Log(Time.time + " R4#5i% & .
Debug.Llog(Time.time + " R5#yi& /& .
}
void OnGUI()
{
if (GUI.Button(new Rect(10.0f, 10.
{
r3.position = v3;
r3.rotation = Quaternion.identity;
r3.velocity = new Vector3(4.o0f, 0.0f, 0.0f);
}
{
r3.position = v3;
r3.rotation = Quaternion.identity;
r3.velocity = new Vector3(o.of, o.of, 4.0f);
}
}
}

X BRI, eI T SN A E IRigidbody &, AR5 1EStart 71 i 2 ik H:
mass & FlluseGravity/@ 1 (useGravity/@H:BRIA Ktrue ), SRJGAEONGUITT B iE X
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THFAARE IR Button, )5 7 FixedUpdate 75 2 4T B[ Y A5 Wi 454~ W44 1) 8% 2
B, iWETETRFEE, sOEREFEERSEMR, A fr2iiE 2R AR, (HiEE
HIGZAAT] 5 2e3 DATEIRE AR B 4 5 2 rd FleS i, rd FlleS 1R B BE ] b AN []

10.1.5 velocity@Bi¥: RIARE

HAJEX public Vector3 velocity { get; set; }
TheEitRA  SeR M T U0 sk I WA s B, AT an T .

LHIRT

Q FEMA T ICIE 2 4 NIRRT — 1> Vector 32 1Y (14 S B [) v , i 2 R0 i A4 e

FEv, vIRT5 e fGRAT T AR A bR AR M
Q velocity NS KAFRD, TAZWIRED, Horp R Unity Rk i1 8 B4

T T 3 3 S A5 s e ve Loci ty AT

using UnityEngine;

using System.Collections;

public class Velocity ts :

public Rigidbody ri1,r2;

// Use this for initialization

void Start () {

MonoBehaviour {

118 AR T1—A @) 24 0958 &, 25T Ak — Nz ik &
new Vector3(0.of,0.0f,-15.0f);
new Vector3(0.0f, 0.0f, 10.0f);

ri.velocity
r2.velocity

}

void OnGUI() {

GUI.Label(new Rect(10.0f,8.0f,300.0f,40.0f),"R1 %[k & : "+ri.velocity);

GUI.Label(new Rect(10.0f,58.0f,300.0f,40.0f),"R2 % 7Tk & . "+r2.velocity);
Debug.Llog("R1% AT & . "
Debug.log("R2 L AT i A : "

}

TEXBACHS, R T M Rigidbody S B ) AF fra fllr2, SRJG fEStart Jr bkt
A2 KT AN B (B B, 5o 7EOnGUI 7 B P AT EN i ra Ml 2 (R (L, 45 SR &

10-37~ 6

+ ri.velocity);
+ r2.velocity);

[&10-3

velocity il /R iz 114G
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10.2 Rigidbody S 755%

TERigidbodyJsH# K (5L 651 5% 45 AddExplosionForce /5% | AddForceAtPosition /¥, AddTorque
Jr ¥ . ClosestPointOnBounds J5 7% . GetPointVelocity J7#: . MovePosition /5% . Sleep i ik .
SweepTest /7% . SweepTestAll i i filWakeUp i, T HIFELS ™4 XL s,

10.2.1 AddExplosionForce J33%: #&IVRIEN

EAXiEE (1) public void AddExplosionForce(float explosionForce, Vector3 explosionPosi-
tion, float explosionRadius);

(2) public void AddExplosionForce(float explosionForce, Vector3 explosionPosi-
tion, float explosionRadius, float upwardsModifier);

(3) public void AddExplosionForce(float explosionForce, Vector3 explosionPosi-
tion, float explosionRadius, float upwardsModifier, ForceMode mode);

o Z%explosionForce Ay kg K s5Uita il B f1 B KN, 28 explosionPosition iy
e ARbR (XA ARPR R ), S8 explosionRadius MRIEVE A BCER, &
FupwardsModifier AHEKE JIVE FH A AEy T 0] L B mES , 2 8imode J 4 1 M
=, #RIAHForceMode. Force,

IhEEVERA I F X WA I — SR SRR VE R 1o R KE I K/IN R, 4B A5 A A
HE, ARCERAR, yilfmE R Ay m, NKRAMAER AP, ASZEMBREAER 1 R
A. AddExplosionForce(F,E,R,y m);
AT AR LA T 4.
O BRYESEEHSIA BRI AR/ NHES BIAR T MBI e . 104, R
EERI WA AR ZS [ BE 85 A5 EP|, (EERKE 1 MOVE FIEE B AR ESIAR A T fIBHYEE
HEB|, BMRIESVERBIAR I

R - |EB]|
FA=———xF

MEB>RAY, FA=0, i Bl A rlRERMAAL 2T #3h, (BVERFIA ER K
NI B, WE10-5T7R , 4 NIA MK 228 1 o7 B F8 5h B 40 S0 2R RS 5 B e 2k
FIDLE T, ERKE e 32 KR A A 25 O B B SR 2 2 [Ep)
O BBIEIVERTEA LT 0] B AR KR E . RIRARIAL B Py dli S ity mitRlpsE .,
w Yy oCABRIAEORT, VERT 7 1) R A AR A5 BRI A Bl 2R T8 19 5 1], G
10-4fr 7~ FEB 7 [1] o
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TEEN
R I R s
™ . P z
E
[$110-4  BE1E S SR E/R B IE ¥110-5 Pk R g)

» My m<Off, fEMsimy EmE sy m, WE10-64 Mel i shEle2sd, A1
Phe2 AR HE I R 2 BINARIVE ] 1 71, 4nPE10- 6 1 2 BB i 1) . 5 BT
HYE, T gmA 2 2377, TR 18 K/ NER I Hr el s B WY
IR AR SR 1), S MF R R A8 G

w Yy m>Onf, VER sy By m, i 10-7+0 el i s Fle2s, KRG
Phe2 J K IR s R 2 BINMA R AE I 1 J5 1), i 10-770 e BB J5 ] . 5 i
B, TCRBREE S M B B Ay, 1R TR 3 /MRt e e 2 51191
PRI BIRGE I, 5 M5 IR AL B TG

y/ I1AA
[LIRES N yA\ RIFA
~—>
—
A7 7
///’ el | P
=7y : 5
€2 A . Ve 7" B
el !
FE10-6  VEFH Sy ik [ £ 5 [E10-7  AEHI & ny i i) $8 20

L Ll

O B KE AR R 8 1 B R/ INRS )22 TR

O Y ESERBER, WIHALESA G FRS st 52 20 ik K ) i RN a] BEASAE ;

Q YYERIEAER=00F, BT A #3248 K S EAE TR A SZ B4 FH K/ NEB A F
SEGER I i 9L )78 78 75 % AddExplosionForce I fH .

using UnityEngine;
using System.Collections;

public class AddExplosionForce_ts : MonoBehaviour

{
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public Rigidbody A;
public Transform Z;//Scene#l B ¥ % 1 ¥k & 4 47
Vector3 E = Vector3.zero;//# Ve 5 4 4%

float F, R, y_m;
bool is_change = false;

void Start()

{

}

/14545 B AR EAAGyx . yih L AR 40 F
/17T VA R PP RR K ) & A& 47 0 R
E = A.position - new Vector3(0.of, 0.0f, 3.0f);

F = 40.0f;
R = 10.0f;
m = 0.0f;

A.transform.localScale = Vector3.one * 2.0f;
Z.position = E;

void FixedUpdate()

{

}

if (is_change)

A.AddExplosionForce(F, E, R, y m);
is_change = false;

void OnGUI()

/1 5 YE S ARG T 0 B AN AT S 09 liAR F B, ASF-F A5 Tk 44
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "M|{k4}$ah Fikcdt"))
{
is_change = true;
inits();
}
I BREDKRDAE, (2% 24846 K % de 4%
if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "Rk LA 4312 H K DRE"))
{
inits();
A.position += new Vector3(0.5f, -0.5f, 0.0f);
is_change = true;

}
if (GUI.Button(new Rect(10.0f, 110.0f, 200.0f, 45.0f), "# R & & 6 & i+ 3 /&5 K 1\"))
{
inits();
A.position += new Vector3(o.of, 2.0f, 0.0f);
is_change = true;
}
/1y 3045 BE T A RAE 7 &)
/1T VAR Ry mégfi & & AR e R
if (GUI.Button(new Rect(10.0f, 160.0f, 200.0f, 45.0), "y4h % & fass"))
{
inits();
is_change = true;
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A.position += new Vector3(o.of, 2.0f, 0.0f);

y m= -2.0f;

}

}

WE R -2

void inits()

{
A.velocity = Vector3.zero;
A.angularVelocity = Vector3.zero;
A.position = E + new Vector3(o.of, 0.0f, 3.0f);
A.transform.rotation = Quaternion.identity;
y_m = 0.0f;

}

}

fi‘_ﬁs’iﬁﬁ%tlu eI T — Rigidbody % BARI—SE HoAh A8 Bt JfAEStart Jy ik hoxt
XA TRIAGRIE . SRIEEONGUI T A E X T 2 IREA R AYButton, JH TR

J7 ¥ AddExplosionForce 7 AN [i] 2% 44 F iy VE MG O, an AU v B v ik, & )5 7

FixedUpdate /5 #: 45l )i #:AddExplosionForce i, il FATiaf i F &R .

10.2.2 AddForceAtPosition/i%: I&MMNI{AS{ER

HAIEE (1) public void AddForceAtPosition(Vector3 force, Vector3 position);

(2) public void AddForceAtPosition(Vector3 force, Vector3 position, ForceMode mode);
Hh 2 force M0 it , Z%8position HVER ALPR(E , 2 %mode 1114 T 3

TheeitBe I T AE Bposition il in—~ Jiforce, HEHAIRR MR ABFRER, 1EH
J7: mode, BRIN{H A ForceMode.Force, W /5% JrikAddForce R[], AddForce Jyik
Xof Rt 30 7 Bsf AN 2 = A HLAR A A & A2 T, TiTAddForceAtPosition i & AE A~
A s S I N g, XREAR AT e 2o AU AR WA A e . BAAITR
O Y AER S AE RV TS, RIS R A TR
Q Y VEFSEALERUAT.ORT, i PR SO HUE SRR & A et (DR, 44E
FHI 30077 1) 282k WA A SO AR BRI AS 2 A T

SRR AnE L S AR 5 PAddForceAtPositionfR i FH .

using UnityEngine;
using System.Collections;

public class AddForceAtPosition ts : MonoBehaviour

{
public Rigidbody A, B, C;
Vector3 m force = new Vector3(o.of, 0.0f, 10.0f);

void FixedUpdate()
{
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/1% 7 & LA LRIRE S, AR A £4e4

A.AddForceAtPosition(m force, A.transform.position, ForceMode.Force);

/1% e METRERRE O, & TR 504 2 AKX £ aeds

B.AddForceAtPosition(m_force, B.transform.position + new Vector3(o.of, 0.3f, o0.of),
ForceMode.Force);

/2R S efe Al s ARk T o kiz ) £ Q% 5450 ) 65 @B @ B K £ ks

C.AddForceAtPosition(m _force, C.transform.position + new Vector3(o.of, o.of, 0.3f),
ForceMode.Force);

Debug.Log("A¢jE i/ . " + A.transform.eulerAngles);

Debug.lLog("B#yEt4s . " + B.transform.eulerAngles);

Debug.Log("C#yRk4i /. " + C.transform.eulerAngles);

}

FEXBARES T, B e W] T 3 4 Rigidbody 2% i fll—~Vector3 AR &, SRS 7E ik
FixedUpdate ' 73 HIXTRIIAA . B, ChihnfEHI T, BJGATENRIAA . B, CHIBRFLA
W 10-8f 75 i as a1, HARUABR Az THER: . NIKAFICH 1 4 &4 s
e, IEACRTE R IA

[%110-8 AddForceAtPosition il s iz 145 5

10.2.3 AddTorquessik: RIAZRMIAIE

e YN

Lh BEi5 AR

(1) public void AddTorque(Vector3 torque);

(2) public void AddTorque(Vector3 torque, ForceMode mode);

(3) public void AddTorque(float x, float y, float z);

(4) public void AddTorque(float x, float y, float z, ForceMode mode),
HrhZ ¥ torque AR i, Z¥mode A 1191 H X

7 T A MRS In— 4L A torque , LA E1E ] 11 75 X imode e 5, BRIN K
ForceMode.Force. fflln, AJ 7 AARNIA, HiKLK2, BimA1, 7% HiE
Ji—A~HHiM=new vector3(0.of,10.0f,0.0f), flilyhhifEsh, MR

dw

M=1—
dt
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’ F
LHIE T
R’/ R

FIST AR e s a4

Alf

1x2>  dw
= X—
6 0.02

M AT 5 dw=0.3, BINIAEEWEL 306 B 037, tAbmode /7 3 B ForceMode.Force.,

10

REHK AR KA R R @54, AR BI04 5 X2 ARG, LKk AE Ll

A I S 7R 7 i Add Torque I i F

using UnityEngine;
using System.Collections;

public class AddTorque ts : MonoBehaviour {

public Rigidbody R;

Vector3 m_torque = new Vector3(0.0f,10.0f,0.0f);

void Start () {
R.transform.localScale = new Vector3(2.0f,2.0f,2.0f);
R.mass = 1.0f;
R.angularDrag = 0.0f;
Debug.Log("AI4k 2K ik #h5 kK A ik & : "+R.maxAngularVelocity);
/1T VAR R e F X 4D 2 R AR 5 K A ik AL
//R.maxAngularVelocity = 10.0f;

}

void FixedUpdate () {
/1 E R e —ANdadE L4 ot
R.AddTorque(m_torque,ForceMode.Force);
Debug.Log ("Ml & % T Ak & . "+R.angularVelocity);
}
}

TEX B, e ] T — 1 Rigidbody ¥ R Fll—>Vector3ZF im_torque, SR Ji5 7
Start 7 AR RS N WA SEA TRIAG L I &, 5 J5 #E J7 sFixedUpdate J5 % H 45 W
PRRESIN— IR, (ERIRAOFEHAWTIR , JFHTED S REWTR A BER f &, anf&10-987
w~, BRI EES 56 .

BEATAE R IUAY /S, MK /A i JE 24845 42(0.0,7.0,0.0) % R B3 m 3% % B A4 RRA & X
fA ik JE PR, BKIAME A 7.0f, T Al it & PEmaxAngularVelocity # 2 R4k & 5% K /A ik
B, o AR A AR P
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[%¥110-9 AddRelativeForce 3/ (112 1145

10.2.4 ClosestPointOnBounds/53%: /BMESBINAREEHEE

BAXIEE

ThRESLRA

LHET

public Vector3 ClosestPointOnBounds(Vector3 position);
HrpZ$position M s AL b,

BET7 TR A B RIA Collider & i 1U/E I £ AEI10-104 FrzR,  J#4E s EZIWI
T A 11 S B8 1R B B Ay o] f EB W) 4K B T A J2 ) & EP I o I K Ol R H AE
AddExplosionForce i MEKE SR/,

W A=A

-

o 4
TP
P

e
-
e
e B

E
FE10-10  RE S B R R

F T E s S R 7 i ClosestPointOnBounds T FH o #F A< S48 b (i FE i K44 kg — A
BR{ASphere, {H7EInspector (it 11 E4F H.Colliderfly Radiusit 1, i 5H)A& i Mesh
AWyE, GnE10-11HIE 10-125 75 .

using UnityEngine;
using System.Collections;

public class ClosestPointOnBounds_ts : MonoBehaviour

{
public Rigidbody r;
void Start()

{
r.position = new Vector3(o.of,4.0f,0.0f);
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Debug.Log(r.ClosestPointOnBounds (new Vector3(5.of, 4.0f, 0.0f)));

}
}

TEXBACES T, B A 7 — 8 MR iRigidbody s Br, SRJGTEStart ik h &t
WA A BT E S, JHTERH T /7 H:ClosestPointOnBounds 3% [AI{E, #N&l10-13
e

E10-11  # ¥ Collider(fRadius

Collider [fil

[&10-13 ClosestPointOnBounds /7 =S {8 i iz | 745 5

10.2.5 GetPointVelocity73i%k: WA SiRE

EHZAiEiX public Vector3 GetPointVelocity(Vector3 worldPoint);
HrpZ#worldPoint Jy t F AL bR 25 1Y S AR FR

INRESRAR 5 R T AR S AR AR 2 hwor LdPoint s 7E WA Ry S A A R R i B . B G
227 WA A B e, 3 A B T

BT B S BE AR T I 5 A s 2R i — s AR Jo) A8 % 2R ke A7 ) S B o e



140

% 10 % Rigidbody %

LHIRR

(AR AR AT LU A AR bR R T B A A bR, v LU RIMA R T E 23— SO R 9 A A bR
RO, o] UATEHRE E . YR Mf 2 B R Vector3.zero 11 #% 3l # BE A i
Vector3.zeroft}, {HHAHR TR EAT R — S MRS 2 R AR ANIA [ B AR R 1 R 48 ( RIRY
REC ) BRE B AR 1T 2 WA A 25 AN Ay Vector3.zerofi, s O3 FE (L BR Tt
FNWAR.CHR N, BB S SRR TN

5% % JikGetRelativePointVelocity Y SEfi i /s

10.2.6 GetRelativePointVelocity/53%: Mk SHETRE

BAIEE

ThEELAA

LHIRT

public Vector3 GetRelativePointVelocity(Vector3 relativePoint);
Herh 2 ¥relativePoint RN F1 SAER R A 47

W7 T T AR EURAA [ S Ak bR 2 threlativePoint S (1 H 8, 3 EF T E &2 MIA A
HERsZm, L AR .

O R DI RE TR B B AR bR R i — S | I A A s R 2 NI ] B A
PR AR AR A, AT LU NIRRT A3 — o, Ra] DUAAE SR 1. SR
1 HLBE A Vector3.zero i #5 3l 8B AS A Vector3.zeroft , WA [ B ABFRZR AT B —
18 3 BEARFIMIAA B B AR R ISR ( RPRIARECy ) IR S BE AR AE . T Y Wil iA
#1133 FE AN R Vector3.zerofth, TIRIAA [ 4T B — 55 A B RE(ELBR 1 BRI SO 98 30
HEEAN, BT R SN A O i f R

Q 77 ¥ FiGetPointVelocityfE S, HZGetPointVelocity Jy ik Hh i FHH Ak b
F A AR E LG, T B B B AR AR R AR E (R
P IfE, AT LL{EGetPointVelocity F fworldPoint i 5% GetRelativePoi
ntVelocity ') relativePoint & PR A WA BT WA ) SO AL AR (E, DXRE A0
SR EhAERET , H 2 BEAIACEAR] s Y AR s RIRTE AT A e
i, REEECRIHEIRE A s, B FAAERMACR MR shnt, f5
Ge LR HOER;

T 1 = S 7S J7 i GetRelativePointVelocity (1 diJH .

using UnityEngine;
using System.Collections;

public class GetRelativePointVelocity ts : MonoBehaviour
{

public Rigidbody A;

string str = "";

void Start()

/14 A5600— &9 7) , Ak L= Ak A
A.AddForce(Vector3.forward * 100.0f);
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}
void FixedUpdate()

{
//A.transform.TransformPoint (Vector3.forward): 3% §e Aty & 3 4 47 & FVector3. forward &

Lt R AT A P o) AR
//iX #A.GetPointVelocity(A.transform.TransformPoint(Vector3.forward))4=
//A.GetRelativePointVelocity(Vector3. forward) ik = 652 ) — & 69 &, Bpe Mg e i o

¥

Debug.Log(str + "GetPointVelocity: " + A.GetPointVelocity(A.transform.TransformPoint
(vector3.forward)));

Debug.Llog(str + "GetRelativePointVelocity: " + A.GetRelativePointVelocity(Vector3.
forward));

void OnGUI()

{
/1 % R4k A ik & HVector3.zerolt, {E1T,5 &5k & A feR|{kig X 40 F
/7 % R4k ik B A Vector3.zerobt, BAFATENLMNRARLFY
//GetPointVelocity#=GetRelativePointVelocity & 2 i #f it H 4 47 & &9 A< F) 7 ik
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "EwAmEE"))

{
A.angularVelocity = new Vector3(0.of, 45.0f, 0.0f);

str = "EmARAE, ";

H

1E X B AU |1 B B T —/ Rigidbody ¥ fEA, H-7EStart i ik b 45 At i — i 4
o, HEEA T, AR AR, BA IR EE, A5 7EonGul )y ikt
ﬁiﬁ(‘*ﬁ‘Button, FHA LAY I —~ A . B 5 7 7 FixedUpdate 43 5l FH ik
GetPointVelocity#ilGetRelativePointVelocity, 1 E[JH At rr [a]— AR Fr 5 i) i i
HKEFES WA A, E10-14 97 458808, a5 1 n B RE A F K
HE

A e A sl , EEERO0

R ORT , 4% iR S MIA
b

il BTG A, AR
/1 iR EEAH

[€110-14 GetRelativePointVelocitySfflii /< iz f T4}
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10.2.7 MovePosition/5i%: NMAGIEFZ TS

HZA&iE% public void MovePosition(Vector3 position);
Hrh 2 ¥position N WIMALL LA 5 B (W & AL b5 o

ThEEIHRR vk XS WA A2 8 AT R sl AR R ACR 253l iR L B0 T, B
isKinematic K truefit,

SEGIETR N EDE S EIE R T HiMovePosition il

using UnityEngine;
using System.Collections;

public class MovePOIR_ts : MonoBehaviour

{
public Rigidbody A;
bool is_pr = false;
void Start()
{
A.velocity = Vector3.forward * 20.0f;
A.angularVelocity = Vector3.up * 90.0f;
// %isKinematic == truem R4k &) ah /) 48005 % 3
/73t 5T ¥4 & FlMovePositionfeMoveRotationad B4k i £74% #h Ao sk 4%
A.isKinematic = true;
}
void FixedUpdate()
if (is_pr)
{
A.MovePosition(A.position + Vector3.forward * Time.deltaTime);
Quaternion deltaRotation = Quaternion.Euler(Vector3.up * 90.0f * Time.deltaTime);
A.MoveRotation(A.rotation * deltaRotation);
}
}
void OnGUI()
{
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "RIk4bzh Hkst"))
is_pr = true;
}
}
}

X B, BEER T — 1 Rigidbody AF A, SRJGFEStart /i xTAR velocity
J& P FlangularVelocity/@ tEEATIR &, I CHIRIARAR B 1274840, B & isKinema-
ticHtrue. fiJ5 7EFixedUpdate /7 ¥ i 5 iMovePositionfliMoveRotation, XA
AT SRR, , E ATTiB i TRV AR .
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10.2.8 SleepfiL: MIA{KER

BAIE% public void Sleep();

IhEERRE ey AT R ARIRIRE: . H 2 /D PRHR — 11,
SRR s S R ik SLeep Il

using UnityEngine;
using System.Collections;

public class SleepOrWake_ts : MonoBehaviour

{
public Rigidbody A;
void Awake()
{
A.Sleep();
void OnGUI()
{
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "Sleep"))
if (!A.IsSleeping())
A.Sleep();
if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "WakeUp"))
{
if (A.IsSleeping())
{
A.WakeUp();
}
Debug.log("Adh{k #5Y 4 4%: " + A.transform.position.y+" Adp R AT & THRERKS: m
"+A.IsSleeping());
}
}

FEX BRI, A T — P Rigidbody EHA, SRIGTEJT Awake B RIIAA B T4k
IRARAS . B J5 A6 7 onGUIHE SC T M AR D) REAYButton, FH T4 il M AA A B ARHRAR
. JHTEPRIAARRES . EN0-15f7R~ . RATERSS AT, & AYIAZ & /R0,
(Y Ty S Leepih 25 37 BI45 1 F¥,  EL IV 7 i WakeUp s Hone i A 11

v

FE10-15  SLflE sz el Rk
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10.2.9 SweepTest73s%k: #MAliERS
HAEE (1) public bool SweepTest(Vector3 direction, out RaycastHit hitInfo);

(2) public bool SweepTest(Vector3 direction, out RaycastHit hitInfo, float distance);
HrhZ%direction HIFEM F1H), S%distance HAMIRMBEE, BRI HTETT K.

IHEEVERR It v TR IINAE R i direction 7 [n) & 5 A REFERR X 52,  HLATZR A BER I BE B A
K Fdistance, 4N, %4 GameObjectSZHIAFIB, IE10-16f~, BB AL,
rotation#B H0, A¥MAS A4 Rigidbody, BYIATEAMIMARIIAM . B EAN TR AL FRS>
SIPAA(L.0F,1.0£,1.00) . B(4.0£,1.0£,1.00), WIHATLA TG

A.rigidbody.SweepTest(A.transform.right,out hit,10.0f);

Q hit.distance=2.0f, B MAAMA )£ 2 B BYA LR EIE R, AR SN0 8PR
Z [0 B 4-1=3.0f,

Q BYAh e A Collider A1 RN AT, JoF5 & A Rigidbody4H 4,

Q AAIEMIEE A 10, FrLi4B.x>126F, BIfEBTEARIAMN, AP ICEENB
MIFEAE, BLR[EE A false,

Q direction 77 [a] A AFEH FALBR R 7] .

Q ATEBRA AR — M ARCHAE AR A FEFENGEFEIN, Wi t440 BB g - 1,
AP AT GRS, R SweepTest 3R 145 5 HUR S — A5 B AP .

F10-16 A7 S8CRIN i 25 7R
SCGIER A A SR R T 1 SweepTest ¥ ] .

using UnityEngine;
using System.Collections;

public class SweepTest ts : MonoBehaviour
{
public GameObject A, B;
RaycastHit hit;
float len = 10.0f;//# #Z AL M| 3E &
void Start()
{
A.transform.position = new Vector3(1.of, 1.0f, 1.0f);
B.transform.position = new Vector3(4.of, 1.0f, 1.0f);

}

void FixedUpdate()
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{
/1R R A HRAL W Len e & A 2 T 4 fe ik
if (A.rigidbody.SweepTest(A.transform.right, out hit, len))
{
Debug.Log("Adik % 1 4 fe 404k . " + hit.transform.name + " HIEHAGHEE A . " +
hit.distance);
}
else
{
Debug.Log("Adp4k % Ml " + len + "0 H A RAR 2 F B 4K ");
}
}
void OnGUI()
{

if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "i% EBE4R{EAL LA £]"))
{

//#% fB#jposition, {##F4p4kA, BEYIH] JE K -F lendi

B.transform.position = new Vector3(12.of, 1.o0f, 1.0f);

if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "ELi§B+ #jRigidbodya "))
{

/74K % Bdatk ¥ #9Rigidbody 4 44

/1ETARA T VA RN, Bdath ¥ R % A ARigidbodyaH X M 4 R A ¥

if (B.GetComponent<Rigidbody>())

{

}

if (GUI.Button(new Rect(10.0f, 110.0f, 200.0f, 45.0f), "FLi§B¥ #5Collidersast"))

Destroy(B.Getéomponent(Rigidbody>());

/74K % Bih ik & #9Collider4a ¢
[/ZATAZ AT VA K3, 4o RB¥ £ Collidersm # WAL it dofTH 48 M| A~ 5|B8H 4 £
if (B.GetComponent<Collider>())

{
Destroy(B.GetComponent<Collider>());
}
}
/3B RE TR

if (GUI.Button(new Rect(10.0f, 160.0f, 200.0f, 45.0f), "&# &"))

B.transform.position = new Vector3(4.of, 1.0f, 1.0f);
if (!B.GetComponent<Collider>())

B.AddComponent<BoxCollider>();

if (!B.GetComponent<Rigidbody>())

{
B.AddComponent<Rigidbody>();
B.rigidbody.useGravity = false;



146

2

% 10 % Rigidbody %

10.2.10
EXiFE

IhaEisAA

LHE R

e BT, B 4er W T M GameObject S HEAFIB, JH TAR MR a9k, JH1E
Start Jy AT IIARA . BiYpositioniFfTELE . SRJSAEONGUI Jy i b X T 4/~Button
T B ASFECR BT AP ARG 2 25 5, AR5 SR i B r ik . i )5 A
FixedUpdate /i i '8 11 77 1% SweepTest, AR ]‘JM&AEf”']hnﬁli.al’\]%ﬁﬁﬁ%?h
IPREE FATEN K . i AfTE BT A A, K10-17/2 —5KDebughi tH #1&] .

E10-17  SweepTest i il i/ (i 1 74,

SweepTestAllF5 7% : HRMALERS

(1) public RaycastHit[] SweepTestAll(Vector3 direction);
(2) public RaycastHit[] SweepTestAll(Vector3 direction, float distance);
HrhZHdirection R Jr 7], Z¥idistance AT FEFM B E

5 PRI KA i) direction 7 7] [ distance P 25 A S A5 3 A RS 2%, R [P T A 45
ME PR RaycastHit, )y f ik SweepTest IURERAML, W LUS % HINAEDL

ANTRI A S I 5 2 R 1 R AT 800 TR PN B BT A R, 3 ] g A0 381 1 4 1 1
RaycastHit,

1T 1 S R 7 2 SweepTes tALLI i H .

using UnityEngine;
using System.Collections;

public class SweepTestAll ts : MonoBehaviour
{
public GameObject A, B, C, D;
RaycastHit[] hits;
float len = 10.0f;//# ZAE M| 56 &
void Start()
{
A.transform.position = new Vector3(1.0f, 1.0f, 1.0f);
B.transform.position = new Vector3(4.of, 1.0f, 1.0f);
C.transform.position = new Vector3(7.of, 1.0f, 1.0f);
/D4 ARAR b T ARIAT AR B & | AR A F)
D.transform.position = new Vector3(12.0f, 1.0f, 1.0f);
hits = A.rigidbody.SweepTestAll(A.transform.right, len);
float 1 = hits.Llength;
Debug.Llog("AdE M 2| 654tk A A "+ 1+ " ©MosL: ");
//:& R R R
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foreach (RaycastHit hit in hits)

Debug. Log(hit.transform.name);

}
}

FEX BRI, B SR T 44 GameObject SR REA , B, €. D, F FH5 st nik,
SRIGTEStart ik bk 4 B0 B i Tl e fl . Hoh e BT R DO B, f
H5 AR IR R TR AR A BEE T B 1en, 35135 V8 JH 7 1 SweepTes tA11FM Y
KAL MenBE B N IWIA , e DI ES BT TED, 45 R mE 10-18F77R

E10-18  SweepTestALlS: i (1351 745

10.2.11 WakeUpF53%k: MREERI{K

EZAXiEi% public void WakeUp();
ThEEWERA ik TR NI AR A ORIRIR S e i, S0 WA AR PR S e i, B 1 98 FlwakeUp J5 7
Ab, FERA LT ARME LR, KA A S i,
O oA RIS PR R A A T Rl
Q AT SR n A NI & A T #83);
O WARR R R T 2
Q Z KRB R RIAE I A48 g,
SEHET  HS % H 1 Sleep LB

10.3 KT useGravity. isKinematic #1 velocity BYfsE ¥ f#

IhREX AN o

Q useGravity/& M HI e KA 552327 577 0 3 (48R0
Q isKinematic/a M FHRHHE NIAE 5352 8 12480, e A6 T )80, Bt 4E
HEE . LY. BT SER YRR,

PR 10-195775%, AFIBA BRI, AZEBIYIE -7, FFURITAFIBAYE J7 80 #R g b1, 4P
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b TR R, HAEZah Ji2e it Bl isKinematic A false, BUAETF IS AR 180, WA M O 4EFF
B T, YT ERI@ AR, SCHAME J1R)N, {HisKinematiciKSR Jyfalse ( B EAZ 5N )12
B0 ), DULACKE LAY AT E S R (U I S A BUER)Y, , BisKinematic=true, WIJA¥fS7
B #8 8h . MASBRAEMEE, # B E JIBRNARK A, (H3EZ3) 2=, B
isKinematic=false, WIARHE &)t SFIEBEF = —A 0 FROEEE, (IR CHIBYIA N B 124840,
HlisKinematic=true, WIB{RF5# 1L, A2HZFARREHE % .

FENMAA S HABYA AT OL R, velocity{H H SGravity . dragKKinematicf %, S
mass XA Scalefd K.

® —-m-mmm> A
@ -------> A
® ---> B

E10-19 Pk Ay B B
SEGER N ifE LS SR R useGravity . isKinematicHilvelocityfIfdifH .

using UnityEngine;
using System.Collections;

public class GraAndKin_ts : MonoBehaviour
{
public Rigidbody A, B;
string str_AG = "";
string str AK = "";
string str BK = "";
Vector3 vi, v2;
void Start()

{

" n

/17T RAFHE =, HE ) Aoik E K
Physics.gravity = new Vector3(0.0f,-0.5f,0.0f);
A.useGravity = false;

B.useGravity = false;

A.isKinematic = false;

B.isKinematic = false;

Str AG = "AFFREAKR";
str AK = "ALHHEEL";
str BK = "BAM#HEEA";

vl = A.position;
v2 = B.position;
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void OnGUI()
{
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), str AG))
{
if (A.useGravity)
{
A.useGravity = false;
str AG = "AFFREHAR";
}
else
{
A.useGravity = true;
str_AG = "AXHEHAL";
}

if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), str AK))

if (A.isKinematic)
{
A.isKinematic = false;
str_AK = "AX 4 A L";
}
else
{
A.isKinematic = true;
str AK = "AF B EAR";
}

if (GUI.Button(new Rect(10.0f, 110.0f, 200.0f, 45.0f), str_BK))

if (B.isKinematic)
{
B.isKinematic = false;
str BK = "BXH#HREL";
}
else
{
B.isKinematic = true;
str BK = "BFRHEEA";
}
}
if (GUI.Button(new Rect(10.0f, 160.0f, 200.0f, 45.0f), "¥ §"))
{
A.position
A.rotation
B.position
B.rotation

vi;
Quaternion.identity;
v2;
Quaternion.identity;

}

fEXBACS Y, 55 7 M RigidbodyZSE EAFIB, H T4 Mz s ik, R
JafEStart XA BAYuseGravity, isKinematic M positioni#fT#]th1k, WIG7E
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OnGUI g L 144 Button, fH T-if SuseGravity ., isKinematicfilvelocityJ X%,
BT BB IS S E RERITR Sy, 36 ATTETRY, AR ARIRES FAEEA, BT
YA RZ SRS

10.4 %F Rigidbody A mass. density & scale Z [BIRYKFRFHE

fERigidbody2tt, mass. densityfllscaleiX3NAPLZ A4 HE N BHEMBER, FHIXTFEMHEER
#EAT U
O EEMA A fd FRigidbody. SetDensity (density : float) i BRIARZ A, N4
[ 5T Emas s{E A7 Inspector A H Massi K/, IEHfmass S Transform ¥ scale /NI K
O A1EMA hdi fRigidbody. SetDensity (density : float) i H:i%® I RIMARYZEE, MR
A it fymass=density*scale.x*scale.y*scale. z, [fij 5 Inspector [ #it ' Mass A 1% B A /)N
Tk
O ATEMA TR E 7% FDensity, WikE [ Fimass, WINI{ASLEREEEZHEBA L
WHATHIRTRIRF T #eTr& B i &0, BRI T e B, WIRAREEAS
W density R WAI AR (Hscalefs X MR, #FAEPUTHRE R BN, FHITEEREN
iy, W) B AR R
Q MMk R AR R ST SRS E R, Blml*v1+m2*v2=(m1+m2)*v, HrpsEvi, v2
Feviicia gl s o IE i .

SEHIER R il LA 7RRigidbody H'mass . density M scaleZ [H]HIFE I E R

using UnityEngine;
using System.Collections;

public class Mds_ts : MonoBehaviour

public Rigidbody A, B;
IErm#HEEE, AT5HA BRIK P ALF
public static bool is AC = false, is BC = false;
public static Vector3 A v = Vector3.zero, B_v = Vector3.zero;

void Start()

{
/742 R A4k B SetDensity @] scale# /2t B4R/ & £ %+
Debug.Log("A#9/fi #mass: " + A.mass);
A.transform.localScale = A.transform.localScale * 2.0f;
Debug.Log("scalefiisk X EA¢ /i $mass: " + A.mass);
A.transform.localScale = A.transform.localScale / 2.0f;

/i %, 4o R &4 M SetDensityik 4 i% & scalefd & ik K Density

//Z R —Edensity i M FLMAL T, FELEscaletfrt i 4 T naelehl
A.transform.localScale = A.transform.localScale * 2.0f;
A.SetDensity(2.0f);

Debug.Log(" 7 % densityf=scalefi /5 A4y /i #mass: " + A.mass);
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1185 A— A Ak ik R

A.velocity = new Vector3(o.of, 0.0f, 10.0f);

/1 5t 3 7T 7 %

Debug. Log (" &t 4% ATmA*vA+mB*vB="+ (A.mass * (A.velocity.x + A.velocity.y + A.velocity.z)
+ B.mass * (B.velocity.x + B.velocity.y + B.velocity.z)));

}
void FixedUpdate()
{
if (is_AC 8& is BC)
{
/1848 )5 &
Debug. Log (" st & /5 mA*vA+mB*vB=" + (A.mass * (A.velocity.x + A.velocity.y +
A.velocity.z) + B.mass * (B.velocity.x + B.velocity.y + B.velocity.z)));
}
}

}

FEX B, B e T M Rigidbody AR BEAFIB, FH T3 5 rhiik, K5
FEStart /71 H /8 T SetDensity . scalefllmassZ[A]{) G &, W RS EREP TR, fix
JGfEFixedUpdate J5 5 KR 56 | A IR 2 4T G sl r i 2, RS ras i
[#10-208 7 .

1020 =Ll R iz T el

10.5 XxTFT1EB 1753 ForceMode FYTHEE T iR
ForceMode WALZSHAY , Ry H I OVEH o, BAPMHZEEN T, Fliks ——Ngd. Hoh ik
FE 2 hm=2.0f, J1lH i)k =(10.0£,0.0,0.01).
Q ForceMode.Force: PRIA A, HHRIAM TR, LAk bla) gt E) by 2o iy 8 ah it
& FixedUpdate () IHHA AR R R FH AR GE BOAE (R10.02s ), T sl e #1
F-t=m-v

[4310%0.02=2*v1, Miiia[f§v1=0.1, BPEWIRKIATExS FESEAN0. 12K, M TSR
IR B R RS B3 FE F9v2=(1/0.02)*v1=5m/s,
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O ForceMode.Acceleration: 7EULFMER AT, 2 20 WA 32 b o b 1 R HTERA(EL1.0f,
fsf (] (] B LA R et (] B 153 ( BRIAE50.02s ), HJI
f-t=10-v
M f5vi=f« t=10%0.02=0.2, RINIARWIIEH10.22K, M o] 15 R RS shik 1
v2=(1/0.02)*v1=10m/s
Q ForceMode. Impulse: ULAP 7 AR HIBEE AEN A, BMELAEERA L, AERTRS
i (el b, B
f+-1.0=m-v
[ 13v1=f/m=10.0/2.0=5.0, BPNI{AREWTHEINS.0K , Ml o] 45 WA SR04 B Ry
v2=(1/0.02)*5.0=250m/s
O ForceMode.VelocityChange: ILFP{EFH 7 =X TR Z 0§ MR SEPR o i, SRATERIAT 1.0,
[}t 222 22 4 1 S Bt A5t [l B, R FHBRIATE] B 1.0, B
f-1.0=1.0-v
13v1=f=10.0, BPNIAREMTxRIAS ShEE B 10, Al o] 15 RIACRE R0 i 3 1%l
v2=(1/0.02)*v1=500m/s
SCGIEIR R SE I R A A S ForceMode A5 iR FH 2RI fd

using UnityEngine;
using System.Collections;

public class ForceMode_ts : MonoBehaviour
{
public Rigidbody A, B, C, D;
IR A @E
Vector3 forces = new Vector3(10.o0f, 0.0f, 0.0f);

void Start()

{
/1AL RR G A&, 4R
A.mass = 2.0f;
B.mass = 2.0f;
C.mass = 2.0f;
D.mass = 2.0f;
//3FA, B, C. DRAE 4R A 7 X
/1% % Ho 4k PR A AR3E e T LH 694 R A
[/ 4o RS RIR & £ B 44 R ) ik el F K a5k e FixedUpdate () 7 i &
A.AddForce(forces, ForceMode.Force);
B.AddForce(forces, ForceMode.Acceleration);
C.AddForce(forces, ForceMode.Impulse);
D.AddForce(forces, ForceMode.VelocityChange);
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void FixedUpdate()

{
Debug.Log("ForceMode.Forceff Al 5 X FA& W Emeyik & : " + A.velocity);
Debug. Log("ForceMode.Accelerationfs Fl 7 X FBA i & meyig & . " + B.velocity);
Debug.Log("ForceMode. Impulsefs il 7 A FCE& Mg M2 & . " + C.velocity);
Debug. Log("ForceMode.VelocityChangefk fl 7 X FDA wisgmehik & . " + D.velocity);
}

}

X BeAUag A T 4 Rigidbody ZF it Al —>Vector3ZE i, SRJ5 7 Start ik
o4 WA i) B BRI AR RO MEL, 90 B4 WA ita AR R 4 g ) B, R FAS
[l 1 FH 7 3K fsc )5 AEFixedUpdate J7 7 43 ST ED 4 WA 3 B2, sl 10-21 1%
X Fa 4 T T RE S S U RE R4y o

B — iR =4
% 140

E0-21  sEfliERisfras F

10.6 %TF OnTriggerXXX #1 OnCollisionXXX HITIHE T fi#

OnTriggerXXX45 ) /EOnTriggerEnter . OnTriggerExitflOnTriggerStayiX 3 /- E., OnCollisionXXX
$6 19 /&0nCollisionEnter . OnCollisionExitflOnCollisionStayix 3 N8, Bl 1#A2E F AL FEAS
A ATEA RS T B MR, A EN T IR T .

BIAA. BRAYIA, HAYKIERBRS), BYIIALRER#ILIRE, W& 10-228775

AlBF84, Bl

E10-22  Piffr E R A

i
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LBIET

O # A KRigidbodyZLfF, MBI 7 fiRigidbody 4, ARRHF S B,
I HAFIBJEAS H fionTriggerXXX F10nCollis ionXXX /7 ik #B AN 2 4 il FH

Q A AT & fiRigidbody 414, WIBH JGitJ& 75 i A Rigidbody 41 14, HEBH & A
Collider41{}, AMIBJHIA | f)0nTriggerXXX J7 ¥ 5k0nCollisionXXXJy ¥ 5k 2> B il
FHL B FHWE— RS J5 i 205 AFIBIA 1 ColliderZE 40 111 Hh ¥ Is Trigger & 75 8%
w22, BMIEOnTriggerXXX /7 4 k0nCollisionXXX /7 s LA B8 ah (1) ) A v
T ATRigidbodyZH {4,

O FHFATEARigidbody A, BH &G Colliderd 4, HAMBYA Collider2e4]
i IsTrigger &R A LT ( BITE Inspector il 1 IsTrigger N EF174) ), AFIBJH
A<rfonCollisionXXXZS Y J5 ksl 2 B, mionTrigger XXX A5 J7 ik AN 25k i 111 .

O #FAFEFARigidbodyA 1, BH & A Collider 411, HAMBYIAH HICol1ider2s
HIF M IsTrigger /DA —PME RS, AFIBYIARIA H (fonTrigger XXX A 77 ik
29 E ], MionCollisionXXXi#fAS kAL p 8 H .

Q 4475 0nCollisionXXXFA I LIRS FRT, ARTISEBYIR, AL S5BA LM
hli4%E

O 4755 0onTriggerXXXEh A J s & b0, AZZEHBYIAK, RIA. BYIARZEhTT
NHAGW, FRRG T YRR R, JFiaHh . Befbdh . B
IYES .

Q OnTriggerEnterafOnCollisionEnter i A& 7EANITF iR Al B A H, HAFA. B
S BT SR — K

Q OnTriggerStayiOnCollisionStay J5 i3 fEAFIBLRFHEMCRA MM, HAEA
B3 &5 i R 2 g s A

O OnTriggerExitaOnCollisionExit /543 7EA . BRI B il gl A, H S #id Al — ik

N 1fiT 3 o SE 7 7R OnTrigger XXX 2K 5 15 FlOnCollisionXXXZE A i Ml , 76 A< S 1] i
A, GG ERRT A RAAA . BRI,

Q ERFEA, ATERA. BREL,

using UnityEngine;
using System.Collections;

public class TriggerOrCollision_ts : MonoBehaviour
{
public GameObject A, B;
Vector3 p_a, p_b;
int which_change = -1;
114540 kA, BogAndsiz B K% p_afep b, AT ¥ EikmtbEm
void Start()
{
p_a = A.transform.position;
p_b = B.transform.position;
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}
/135 R A 45 5)
void FixedUpdate()

if (which_change == 0)

{
}

void OnGUI()

A.transform.Translate(Vector3.forward * Time.deltaTime);

/1 %Ak FRigidbodysa 4
/1 % B2 Z A Rigidbody Ak A~ A% & AfeB iy A ¥ #50nCollisionXXX R OnTriggerXXX s ik
if (GUI.Button(new Rect(10.0f, 10.0f, 280.0f, 45.0f), "Adptk LRigidbodysm#"))

inists();
which_change = 0;
if (A.GetComponent<Rigidbody>())
{
Destroy(A.GetComponent<Rigidbody>());

}
/1 % A4tk AT Rigidbody 4a 4 B
/11— % 4 %0% AM=B Ry A F #90nCollisionXXX K OnTriggerXXX7 ik
if (GUI.Button(new Rect(10.0f, 60.0f, 280.0f, 45.0f), "A#Rigidbody#s 4},
B £Rigidbody
wmar"))

inists();
which_change = 1;
if (!A.GetComponent<Rigidbody>())

{
A.AddComponent<Rigidbody>();
A.rigidbody.useGravity = false;
}
if (B.GetComponent<Rigidbody>())
{

Destroy(B.GetComponent<Rigidbody>());

A.rigidbody.velocity = Vector3.forward;
}
/7 % A4 # AT Rigidbody 4a 44 B
// BA5 B4k IsTrigger#f A ik 7 if, R A #EAFBI A & #50nCollisionXXX7 ik
if (GUI.Button(new Rect(10.0f, 110.0f, 280.0f, 45.0f), "AL5B4y4kIsTrigger
AKLET"))
{

inists();

which_change = 2;
A.GetComponent<Collider>().isTrigger = false;
B.GetComponent<Collider>().isTrigger = false;
if (!A.GetComponent<Rigidbody>())

{

A.AddComponent<Rigidbody>();
A.rigidbody.useGravity = false;
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}

A.rigidbody.velocity = Vector3.forward;

}
/7 % A4k A Rigidbody 48 # i
// BA5B4, kIsTrigger £ J AT — A4kt P #F, R 2 MEAFBE K & 650nTriggerXXX7 i
if (GUI.Button(new Rect(10.0f, 160.0f, 280.0f, 45.0f), "AdsikIsTriggerskit +"))
{
inists();
which_change = 3;
A.GetComponent<Collider>().isTrigger = true;
if (!A.GetComponent<Rigidbody>())
{
A.AddComponent<Rigidbody>();
A.rigidbody.useGravity = false;

}
A.rigidbody.velocity = Vector3.forward;

if (GUI.Button(new Rect(10.0f, 210.0f, 280.0f, 45.0f), "&£ &"))

{
inists();
which_change = 4;
}
}
W E X%

void inists()
if (A.GetComponent<Rigidbody>())

A.rigidbody.velocity = Vector3.zero;
A.rigidbody.angularVelocity = Vector3.zero;

}
if (B.GetComponent<Rigidbody>())
{
B.rigidbody.velocity = Vector3.zero;
B.rigidbody.angularVelocity = Vector3.zero;
}
A.transform.position = p_a;
A.transform.rotation = Quaternion.identity;
B.transform.position = p_b;
B.transform.rotation = Quaternion.identity;

}

FEX BG5BT > GameObject IS AU AR BEARIB, SRJS EStart ik HUKA |
BRI BIAG AL B K4 p_aflp_b, M T EEYAREEH, KfETEonGUI & LT 5
ANAFETIHERButton, FH T R0nTriggerXXX2k J5 i HlonCollisionXXX /5 W A [
EH, BAESEA T g,

Q AVIARIIEA ( BRIRRIIA S IR, AHESR, )

using UnityEngine;
using System.Collections;
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public class ATorC_ts : MonoBehaviour

{

}

/135 4k 3% ik
void OnTriggerEnter(Collider other)

Debug. Log("Adh4k ¢90nTriggerEntersk i A, #iEMka94k A" + other.name);

}
/1% RAERE
void OnTriggerExit(Collider other)

Debug. Log ("A4 ik #50nTriggerExitA 98 A, #4&fkeidothH" + other.name);

}
/15 A5 A fik
void OnTriggerStay(Collider other)

Debug.Log("Ads 4k &90nTriggerStay# # Al . #iEfk 69404k A" + other.name);

REinT: 2
void OnCollisionEnter(Collision collision)

{
Debug. Log("Ad44k #90nCollisionEntex# il M, # st aidhik A" +
collision.gameObject.name);

}
/1R s
void OnCollisionExit(Collision collision)

{
Debug. Log("A##4k #90nCollisionExit#k il M, #ahideidnik A" +
collision.gameObject.name);

}
/1945 r A
void OnCollisionStay(Collision collision)

Debug. Log("A44k #50nCollisionStay# 8 B, #abiEeydhik A" +
collision.gameObject.name);

TEX B URSh, HUZ7EOnTrigger XXX J5 i FlOnCollisionXXXKE J7 i A TEN H AY A4
P ol MRS (AR RIS B, 1F AATIBITRT . WA RERAE 2544 T (1 Debughiy
%%O



TimeZt

TimeZ& /& Unity "R AR R A5 B4 126, A SR AR EAN 4 T TimeZK i — 2L SR 1k

11.1 Time EEFRSEM

FETimedSrh, ¥ M FFAS)R M realtimeSinceStartup ., smoothDeltaTimeFlItime/@ M, 7E/Ztime
JRMERNIE M2 T TimeZE iy 24 HA BRI, BARTE AE tine/ B ML HIE R P M XN A, T
TN A S

11.1.1 realtimeSinceStartup/E14: TEFE1TSLATHETE)
HZKiEE  public static float realtimeSinceStartup { get; }

DheEiRE  SUJE P AR [0 RS sh 33 B s AT st ia] ( Hig), DR REAs ., i@
W H T HTime. timefCE(# ], {HrealtimeSinceStartup ik [BI{H A2 timeScale @ PE7E
-2

LR S R JE M realtimeSinceStartup O FH

using UnityEngine;
using System.Collections;

public class RealtimeSinceStartup_ts : MonoBehaviour
{
public Rigidbody rg;
void Start()
{
Debug.Log("Time.timeScale#y B ket /E . " + Time.timeScale);
//BLEE R R fetimeScale EALHT B #5945 o ik &
rg.velocity = Vector3.forward * 2.0f;
Time.timeScale = 0.5f;

void Update()
{
Debug.Llog("Time.timeScale#y L4 #T44: " + Time.timeScale);

Debug.Log("Time.time:" + Time.time);
Debug.Log("Time.realtimeSinceStartup:" + Time.realtimeSinceStartup);



11.1 Time £#% 5B 159

}
void OnGUI()

{
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "Time.timeScale=0.5f"))

Time.timeScale = 0.5f;

if (GUI.Button(new Rect(10.0f, 60.0f, 200.0f, 45.0f), "Time.timeScale=1.0f"))

{
Time.timeScale = 1.0f;
}
}
}
EXBACHS T, 1A T —RigidbodyZF tiirg, Jf-7EStart ik A HiliAkrg— 1)
WA S, SRIGAE T 0nGUITTAE X1 P Button IS £ Time . timeScaleI{l , H/n{E

Update J; i 43 HIIFTED HH T Time. timeScale, Time.timeffITime.realtimeSinceStartup
MM, PEI1L-10 —skaa it .

FE11-1  realtimeSinceStartup3iffiliE s aYiE T4s

11.1.2 smoothDeltaTime@ 14 : FiFEt8)8]fE

EAXiEE public static float smoothDeltaTime { get; }

IheEiRAe  ME PN TR Time . deltaTime ¥ V-4 th{E ( i3 ). Time.smoothDeltaTime |t Time.
deltaTime ) i i ¥4 (A& 11-2F1E11-35775 ), % Time. smoothDeltaTimef)
ZNA L Time. deltaTime [ 2 1 FIRY i A LL . Time.smoothDeltaTime 3= B FH T 4E3E
FixedUpdate J5 &k Hh s S V- W L A THEL

deltaTime

[E11-2  deltaTimess & [
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smoothDeltaTime
30
20 s S
o
10
5]
1 2 3 4 8 [ 7 8 9 10

K11-3  smoothDeltaTimes & [

LGSR I i SE A R JE P smoothDeltaTime 1 FH

using UnityEngine;
using System.Collections;

public class SmoothDeltaTime ts : MonoBehaviour
{

float a = 0, b = 0;

void Update()

float t1, t2;

t1 = Time.deltaTime;

t2 = Time.smoothDeltaTime;
Debug.Log("Time.deltaTime:" + t1);
Debug.Log("smoothDeltaTime:" + t2);
a += t1;

b += t2;

Debug.Log("Time.deltaTime#y E smA=:" + a + " smoothDeltaTime#) ¥ fufw:" + b);

}

FEX B, HOEA U T A afllb, SRJ51EUpdate )5 i ¥ Time. deltaTime Fil

Time.smoothDeltaTime ¥ {EMELAt1fIt2, F¥ta, t2fffl
BETENHItL, t2. a. biX4PASHAGE, IE11-4877R,

El1-4  SERERIE T4 A

11.1.3 time/B: FEFEITHIE)
EZAiE% public static float time { get; }
ThEEIRRA MR PEH TR B GER S sh B BAE s Thdm) ( HEER ),

FhmE e Hta, brb, B

LARE A BAsr
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SEGER N S B R Time 2 — 2L R MR A

using UnityEngine;
using System.Collections;

public class Time_ts : MonoBehaviour
{

float t1 = 0.0f;

void Update()

// deltaTime & & B Fi& @M b — i 28| I APTE A A90FE] (Rk), WUAF A $45
// v FUpdate() & % P 69K AL VA AMAT 6, AT 09 B8] 8] i RSB 2 64
11 %% B VUAY ) BAn 3t AR AT T 42 B3 E S Ao Time. deltaTimess 44
t1 = Time.deltaTime;

}

void OnGUI()

{
if (GUI.Button(new Rect(10.0f, 10.0f, 200.0f, 45.0f), "mw#HHHHx"))
{

}

GUI.Label(new Rect(10.0f, 60.0f, 300.0f, 45.0f), "L AT# KIFH% &5 :" + Application.
loadedLevelName);

GUI.Label(new Rect(10.0f, 110.0f, 300.0f, 45.0f), " % AT X €& 4708 Time . time:" +
Time.time);

// /% MtimeSincelevelload Fl FiA WM F G £ T B TR 2| A EH b H] (R#), U4 A
4

GUI.Label(new Rect(10.0f, 160.0f, 400.0f, 45.0f), "% AT3% & Ci&f7h[d]
Time.timeSincelevelload: " + Time.timeSincelevelload);

GUI.Label(new Rect(10.0f, 210.0f, 300.0f, 45.0f), "_E—ii}4£690 (8 Time.deltaTime:"
+ t1);

/1 B e fixedTime f) Fi& © A 3% & &) 210 7 VA B & SR A 2 #r e ia] (L k)

GUI.Label(new Rect(10.0f, 260.0f, 300.0f, 45.0f), "[E &3&-& & Time.fixedTime:"
+ Time.fixedTime);

// Bt fixedDeltaTime | -Fi& = VA B & 904 & #7049 4R fi ey i8] ] £ (2 9k)

//fixedDeltaTime# {4 T v4ifi it §AL % #42 “Edit” — “ProjectSettings” — “Time” ¥ #-7
&) “FixedTimestep” #tfTi% &

GUI.Label(new Rect(10.0f, 310.0f, 400.0f, 45.0f), "_E—il4E4) B 3§ & 6]
Time.fixedDeltaTime:" + Time.fixedDeltaTime);

/1 &t frameCount F| F1& @ AU & 3 3 2| LA €42 R #red A S8 (Rik)

GUI.Label(new Rect(10.0f, 360.0f, 300.0f, 45.0f), "i# & €.i& 7 i ¥ Time.frameCount:" +
Time.frameCount);

Application.LloadLevel("“newScene01_unity");

}

1EX B h, R T —ANF SRR t1, Jf{EUpdate 7 ik H ¥ Time. deltaTime
B3R FERZA 1, SRS FEONGULJT 32 i FHGUI . Labe 1 7 2 7 Uitk A il o b st TR %2
HXTimeo i B MAE, Flhntime/@ Pk . timeSincelevelload/@ME . Time.frameCount/&
PR, BRI EERTRG. F AT RT, EFESRINERG S8Rk,
E11-52—5kis it .
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E11-5  timesEL /R IEf 745

11.2 Time HEEMERAEBESEMINEERE T

AN TR EA R — e Time 25 (¥ HALF HFRS @ DhRE, #1286 F

Q captureFramerate/@ . F 113 8 0GR [HIWIHCR A, jcaptureFramerateff){E FLOKHT, B
(62 I%FT( 1.0 / captureFramerate ) #VRijil, AN IS L] [R], 41Ul Time. captureFramerate
= 25, DHIEXR AT A A 25D

O deltaTimef@ 1. HI TR I L — i BUAE T 2e Dy et ] ( B2 ), DARR A ST,

O fixedDeltaTime/@PE: FH iR 0] LA [ 0 St AHSRmI bt ae (a] ) b ( HiE ),

Q fixedTime/@PE: FH T 1R [B] M JiF 28 J5 S 3 BEAE L[] 5 903 S8 A e 1] ( LG ).

O frameCount/@PE: JH TR 5] AU 5 80 B EAE B 28 B3 A R B8 ( ik ).

Q maximumDeltaTime@ . FH 15 B mR (015 s o] DATEFEM f s fa), LARD R ofy . o]
DA f AT EAAS “Edit” — “ProjectSettings” — “Time” 3 FLIT FR 1) “MaximumAllowed Timestep”
PEATIEE . T T AE AR ] A FmaximumDeltaTime it , 49y 54 A1 H At [ 5 od i 58 1) B
BRERAS, Gk fraitA —f “RZE” A,

Q timeScale/@tE: FH Tl e ki [l A At 5L, BOA(E A 1. 8 % al JHAE A8 v e )
BERAEt PR, Bl P,

Q timeSincelevelload@ M : H i [n] Mtne i & = N 4% 58 i B BE AL T 28 3 i sk ] ( s ),
DY PSL v



Transform3g

TransformJS4k 7K [ Component 2, Jf5CHL T IEnumberabled¥ 1., Transform/zGameObject /i 41
B —ANHAF, R BT 7E GameObject X G AL BRIV B . e ff B AR/ N . Hi T Transform
SCER T IEnumberabled® 1, T2 LAZEFR T i il foreach () J i Pt [ (A ) Trans formZs
. FOVAE, ERFHITH, foreach() rikE tbfor(;;) ik, FrLAFEJCHT IC )l [ ¥ 1Y
175 F R di Al foreach (), WA RS s

using UnityEngine;

using System.Collections;

11 PR T AR AR 2¥2* 2814, Reish %,

public class Foreach_ts : MonoBehaviour {

void Start () {
foreach (Transform child in transform)

{

}
}

child.localScale *= 2.0f;

}

AT FEANG T TransformE i —LL S FilJd MERISC B s, fJa 43l Xt localScalefillossyScalel)
RELA B — 2 5 A bR R A AR C I APLEEA T T 1A% -

12.1 Transform FSLHIEM

fE Transform2S i, ¥ K 1) 55 {5 J& 1E 5 eulerAngles . forward . hasChanged . localPosition . a
localToWorldMatrix. parentfllworldToLocalMatrix/@, T fiif4ls4HixLt/gPE.

12.1.1 eulerAngles/E@1%: EXHif

HAKiE% public Vector3 eulerAngles { get; set; }
TheEiRAE IR TR [ el i B GameObject X G ORK LA, KHEHAS HIUEBH AN F .

Q 7EUnity3D5 | % th i P C $Quaternion A7 fif Fll R GameObject (Y ERS £ i , it
J&AE Inspector [ #2 H Xf Rotationi® & T /EFEAEMH . i & 7E A b X transform.
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eulerAngleslit 7 T /EREMOEE , FEIFFESm iRz T2 8 B A1 #44 ilQuaternion
FKARIF,

0O HfexXItransform. eulerAnglesitf T AMK{H , UNtransform. eulerAngles=new Vector
(1.0f,2.0f,3.0f), A A LL%}ftransform.eulerAngles it #ifh 43 & ( 4Ntransform.
eulerAngles.x ) EFTIR(E .

O transform.eulerAngles.x i& [0l {E 9 & [l 47 [0,90] F1 [270,360);transform.eulerAn
gles.yflltransform.eulerAngles.zi& [FI{E [#¥3{z [Fl A[0 ,360).

Q Xftransform.eulerAnglesi#F 47t {F o K B transform. eulerAngles fif) (B #f5 J2& A Xt {H:
FAPRFR S ), A EAX transformf) SR (UNSRA HTE ) BE4T /A A28 4 )
T B (i 1 J@ P localEulerAngles K i & .

Q RAEMA S 18IS transform.eulerAngles=new Vector3(10.0f,20.0f,30.0f), M|
GameObject Xl R 2 Eil HZAHEE 308, My & xRIER 100¥ , s P y el
200 . FEEARIMTERPATIIT , PHERKEZARSZAREIT

12.1.2 forward/@tt: zihB @S
EAiEiE public Vector3 forward { get; set; }

INEEIRAE  UbJE PR TR 8] 581 B transform [ B AL bR 2 28l 5 ) 4 S0 i) B X 07 A ThE SR AR AR
Z 7). transform. forwardRfl transform. TransformDirection(new Vector3
(0.0f, o0.0f, 1.0f))AufEfk =0,

SEGIETR R AGE S R Transformfright . upFlforward/@ PEAG{d

using UnityEngine;
using System.Collections;

public class Forward_ts : MonoBehaviour {
void Start () {

/1% transform—AME & 69 Rk A, AFtransformé) B3 in A ot RA&EAF £ 5 O R— 5
transform.eulerAngles = new Vector3(1s5.0f,30.0f,60.0f);
//right
Debug.Log("right:"+transform.right);
Debug.Llog("Dir:" + transform.TransformDirection(new Vector3(1.0f, 0.0f, 0.0f)));
//up
Debug.Llog("up:" + transform.up);
Debug.Log("Dir:" + transform.TransformDirection(new Vector3(o.of, 1.0f, 0.0f)));
//forward
Debug. Log("forward:" + transform.forward);
Debug.Log("Dir:" + transform.TransformDirection(new Vector3(0.0f, 0.0f, 1.0f)));

}

}

1EX BChS Y start T, B 5e4 transform— MTEE YRR ff , {18 transformi) 5
ARAL bR RN R AL PR R T A3, SRIG 5 HNFTED i transformfright . upfilforward
{E, JFi4 M Transformdirection/y i SC AR I TIRE, S5 12-1F77R .
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m

| @
o
e
°
e

E12-1 SR ETE R

12.1.3 hasChanged/@M%: transformBH 2B IEL

BAiEE
IhHELAA

LHRE R

public bool hasChanged { get; set; }

IS 1 T M GameObject X A E UK R ME R Sy false ik, HotransformZH {411
JE RS L, AN Y transform¥position . rotationn¥scalela P & ik il
transform.hasChangedi& vl true.

Bp4# transformi: /N & M5 2 G 89 A 515 L AT 691848 ) , hasChaﬁged%J‘é@{é’Lm KA
true, A EHIH T PR

T T 3 A S ) s T8 M hasChanged (194 FH 7 i .

using UnityEngine;
using System.Collections;

public class HasChanged ts : MonoBehaviour

{
bool is rotate = false;//4htkik 4% 454]
// Update is called once per frame
void Update()

// %transform.hasChanged # truetf 41 ép4a %15 4
if (transform.hasChanged)

{
Debug.Log("The transform has changed!");
transform.hasChanged = false;

if (is_rotate)

{

}
}
void OnGUI()

{

transform.Rotate(Vector3.up * 15.0f * Time.deltaTime);



166 % 12% Transform %

/118 Stk Fr4g st 5%, Apikrotationsi 57 . hasChangedii =44 % true
if (GUI.Button(new Rect(10.0f, 10.0f, 80.0f, 45.0f), "Rotate start"))

{

is_rotate = true;

}
/11% ik 5% 3%, hasChangedi& =144 % false
if (GUI.Button(new Rect(10.0f, 65.0f, 80.0f, 45.0f), "Rotate stop"))

is_rotate = false;
}
/ /45 transform#y % A7 {3 & k4 transform.position, Bptransforméy{i & XA A& &
//42 & transform#position & i L2445 7, #transform.hasChangedii ) {4 % true
if (GUI.Button(new Rect(10.0f, 125.0f, 80.0f, 45.0f), "use position"))
{

is_rotate = false;
transform.position = transform.position;

}

}

FEXBACAS Y, B T — 1 bool JS AR i is rotate, HH TARRYIMAE S KA TE
| SRS AEONGUI vk AE LT 3 [ Button, 45 H T YA i rotation flposition.
Hrp 75 48 M transform i position i), position (B I ¥4 ke 4r, {HZtransform.
hasChanged& PEAK IR IA y transformifposition@PEHE E BT, MR Fltrue, # H
THETTRY , ABELAFEAE N A4 281

12.1.4 localPosition/@th: BEBLFRANME

HZAKiE% public Vector3 localPosition { get; set; }

IREIREA  ULJE P iR kR (Ml GameOb ject R R AE Sy fR AR FR A B, #5 G AT S U AR
#: Transform.position & [ {f #] [7] . transform.localPosition [ {H 3% 5 %% Xf %
lossyScaleflJ540i, 4transform.localPositionf{{EI4 M1/}, transform.positionfH
PR AN — 2 1, IR AEARRTAC AL bR Z I T A2 1 LossyScalefis K /NI A .
a4 cube2 (15 St cube1, cubelft) 5 4%t cubeo, cube1fijlocalScale HyVector3
(cix,cly,c1z), cubeoitjlocalScale AVector3(cox,cOy,co0z), fEikcubeofilcube1#Bik
A K HETER: , WGameObject Xf G AE A AL bR R Hh i & «
transform.position.x=cube0.localPosition.x+cubel.localPosition.x*cOx+transfor
m.localPosition.x*cix*cox;

transform.position.y#flitransform.position.z5utAHIA .

1Ak cube2 1) 5B AL Fr{E localPositiont¥ fillVector3 (tx, ty, tz)ff, S ARPR{A
positionft & MEL S5 A -

_x=tx*cix*cox;

_y=ty*ciy*coy;
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_z=tz*c1z*coz;
MR, MEAR KR, LT AR 2 5

SLET T L R 8 Y localPosition i I, AEAS S R b i e e Sorb O T
IASEIENS, ENNESERZIME12-2R7/R, T Ui A9k Cube2 i i1 A

using UnityEngine;
using System.Collections;

public class LocalPosition_ts : MonoBehaviour {
public Transform cubeo, cubeil;
void Start () {
Debug.Log("cube0o local position:" + cube0.localPosition);
Debug.Log("cubeo local scale:" + cube0.localScale);
Debug.Log("cube1l local position:"+cubel.localPosition);
Debug.Log("cubel local scale:" + cubel.localScale);
Debug.Log("cube2 local position:" + transform.localPosition);
Debug.Log("cube2 world position:" + transform.position);

}
TEX B ACAS e, 1Ym0l 1 P TransformaE it cubeofllcube1, JH 48 375 b 44
Cube0 Fl Cubel , #R J5 7E Start /7 2=t 43 4T ER H) 1 ¥ 4K Cube0 Fil Cubel 1 local

positionfillocal scaleffi, LLR#{A&Cube2i¥jlocal positionflworld positionffi, 4l
F12-3f7s . X A5 R T A TES % DIE SR o)

o
o
o
o
o
@

[812-3 localPositionS: {1 iz 1 45 5
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12.1.5 localToWorldMatrix B4 : FE#Ha%Ef&E

BEXIFE
ThEELRA

® &

LHIR R

public Matrix4x4 localToWorldMatrix { get; }

B PR TR A M trans form /s AL AR & (o] tH AR R EF 4 Matrixaxa b, #ilan,
AN —"Vector3, BATransform3L B, HBMIx . y. z4l /s [ A A bR R 1a—24,
A LR

Vector3 vi = B.localToWorldMatrix.MultiplyPoint3x4(A);

W4t {Ev1. x=B.Position.x+A.x*B.lossyScale.x, vl.y. vIzMfE, PAEHE, @b
vk, vIFEECATEH R AR R b i i, SBEX ., y. 205 AT AR R 5 A —
B, HIBAIRotation A HORY, ZHOCRSHER I, HKESH12475,

— LT T AR F iz*:—TransformPcr)iintr W( positibn V : \/ectorj) k5 I)’?,VectorB T A5 A
transform&y3f A 4% & G I AL 4T R 49 45 3

F T o S R @ P local ToWor LdMatrix i A -

using UnityEngine;
using System.Collections;

public class LocalToWorldMatrix_ts : MonoBehaviour {
void Start()

//1local_vector3# transform& 3R 445 & F 69— A& &
Vector3 local vector3 = new Vector3(1.0f, 2.0f, 3.0f);
Vector3 vi1 = transform.localToWorldMatrix.MultiplyPoint3x4(local_vector3);
Debug. Log("transform position:" + transform.position);
Debug. Log("transform lossyScale:" + transform.lossyScale);
Debug.Log("local vector3:" + local vector3);
Debug.log("local vector3 At R44r A Fai@EH: " + vi);
}
}

TEx BefUidistart ik, BEA W T —4 Vector3Ai ftlocal_vector3, FHT#R
transform/aiFlAL bR R HH I — el i, #R)5 il transformf{ localToWorldMatrix/a@ 1: ,
IR HaMultiplyPoint3x4>K local _vector37Etth FAk b R il i . ) 4T EN AR
KGR, ATENGIRNEN2-407R . X R 45 SR 0T 208 2 2% T RE BSR40

E112-4  localToWorldMatrixSZAiE i H)is F 145 SR
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12.1.6 parent/B1E: R¥&KTransformsZ{)

EHAIEE
IhRELRA

LHIET

public Transform parent { get; set; }

I P R TR [ AW ¥ Trans form 544 . transform.parent H fiE iR [ 450 — 24 411
Transform, # %2R W 5CYIRI YA, 1T LA{# Htransform. parent.parent, H £
SR LI EHE . A SR AAEAE, R Finull. #5480K Ml trans formf i 10122 ) A2
Pk, 0] LU# FHtransform. root B

I T A S ) R TR e parent (M, fEAR LB AR, S b A E T A
CubeI A F1—/~Sphere® {4 , ‘T AT 12 R KR WE12-507 /. F il /&4 5 R4 {Asphere
FHRRAIAR

using UnityEngine;
using System.Collections;

public class Parent_ts : MonoBehaviour {
void Start () {
//i% mtransforméy L 444k ¢9 Transform
Debug.log("—%4 L4y4k & F:" + transform.parent);
/ /3% =transforméy = 44 L 44tk &% Transform
Debug.log(" —# {494k & F:" + transform.parent.parent);
//3i% grtransform#y = 44 44k #)Transform
Debug.Log(" =44 3 4p1k & F:" + transform.parent.parent.parent);
//iE @transforméy & 0 & (root) X 4wikéjTransform
Debug. Log(" & T & LA fk & F:" + transform.root);
}
}

TEX BRI ¥ Start Jrik b, 43T 7R T transformifparent & M fllroot & M (144 11
BAARGEIIES SR, FTENSS R anE12-65 1 .

Sphere
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[¥112-6  parentSZ@il R MiET T4 R

12.1.7 worldToLocalMatrix B : 4E#%EfE

EARFE
Ih REE AR

/&

SLHIER

public Matrix4x4 worldTolLocalMatrix { get; }

U FH TR [ 9 A At AR AR 2R ] trans form ) By AR AR R FE L fIMatrixaxadfifs . B
., %A, BRTransform3Lf], HAMx. y. 2y mFH R ABbR R —2, AT
Vector3 vi = A.worldTolLocalMatrix.MultiplyPoint3x4(B.position);

M43 {Ev1. x=(B.position.x/A.lossyScale.x)-A.position.x, vi.y . v1.zM{E LA EZEHE
R, vIRERI A BIEARARPR R P AL E . AKX, y. 277 AT R AL bR
FHA—F, BIYAfRotation N RHORT, X RESTE %, AEKES%1241,

— & H SLF 7T VA B 7 ik InverseTransformPoint (position : Vector3) sk 52 #lVector3
AR S AL AR 2 Brtranstorm B £ A AT R S5k

18 2 S 2 & Ewor Ld ToLocalMatr ix A Ad FH o

using UnityEngine;

using System.Collections;

public class WorldToLocalMatrix_ts : MonoBehaviour {
public Transform t1;
void Start()

/15 5t1 #attransformé) &) &

Vector3 vi = transform.worldTolLocalMatrix.MultiplyPoint3x4(t1.position);
Debug. Log("transform position:"+transform.position);
Debug.Log("transform lossyScale:" + transform.lossyScale);
Debug.Log("t1 position:"+t1.position);

Debug.Log("t1 4axftransforméyér & 4. "+vi);
}

TEXBAIE S, JAeA T — M TransformZ8&t1, JHTIE MR DRYIA, RIGTE
Start J5 i FH transform iy worldToLocalMatrixJﬁ‘fﬂzﬂ?%’f??ﬁf_ﬁIQF , R
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MultiplyPoint3xasRtafil A brAH Xt transformify i &, i /e FTENHAMICE B, TENZS R
anpE12-7 7R

[%112-7 worldTolLocalMatrix i /s )iz f 745 !

12.2 Transform FESL)753%

fETransformJSth,  #5 M (1955 9] J7 15 47 DetachChildren /5 % . GetChild /5 #: . InverseTransfor
mDirection J57% . InverseTransformPoint /i . IsChildOfJ/7{:. LookAt7/7#: . Rotate 773k,
RotateAround /5% . TransformDirection /i . TransformPoint /7% filTranslate Ji¥:. [ T-Rotate
FitkMTranslate F A ER EEHE A L, HHEKIEREZ, TRENMBIFHDN
PR A TER T A E PR . il PRI 43 1% B 77 s

12.2.1 DetachChildren/%: P EYIHRERXZE

HAKiEE public void DetachChildren();

hEEIRBE ULk fiE 2 iGameObject 3 AT A T AT H S/ B IZH LR, Y TR FT
AT A AR o] I i A F X R i . A TR ik, resia T+
YIRS TR F IR ZHR R . WFEFTR, FEI12-825rBRiH2
BRFR, EI29E0ERNEHRLR,

F12-8 EAIMIZR LR K12-9 rEGHIZH R
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SCfEsESR T i st S R 7 iDetachChildrenfifdi . fEASIHIG R, EEF RSP

B 3 >CubeX GLAI—>SphereXf R, ENIMZH R ME12-8f77, SRIGHF LTI
AN E] Cube0# A I
using UnityEngine;

using System.Collections;
public class DetachChildren_ts : MonoBehaviour

{
void Start () {
transform.DetachChildren();
}

}

fEX B ) Start J7 i i FiiDetachChildren ik, Ml GameObject %4 5 H 2%
MR TFIZRER, BIFBITHE S S % E12-8F1K 12-9,

12.2.2 GetChild/53%: 3KHYGameObjectXf&R F

BREE

ThaEiRA

LBIET

public Transform GetChild(int index);
HrhZ 8 index b FPIART A,

77 R Ml transformff) & 5 | {4 index 1 -2 Transform 3L 4] . S8 index ) {2
/NTFtransformfchildCountfH .

I T I SR R T VA GetChild I FH . FEARSEBIE R T, B S e s A T 4
CubeXf 4, EATERERZMNE12-10072%, T4 T mAR A Y iAFirst.,

using UnityEngine;
using System.Collections;

public class GetChild ts : MonoBehaviour

{
void Start()

//transforméy F A ik &
int ct = transform.childCount;
Debug.Llog("-F4htk#&. " + ct);
for (int i = 0; i < ct; i++)
{
Debug.log("# 31 %" + i + "#5F4h & F. " + transform.GetChild(i).name);

}
}

EX BACIS ) Start ik rh, 1 2cidHchildCount/B 1, ¥ transformitl F AR Bk

iR ct, SRISIE J7 1 GetChildili i transformf A T4k, JE4TERHH FWiAkiy 4
T, BFBfTERME2-1107R
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F12-10  SeBlE RS h IR R R OC R

PE12-11 LR RS 25 5

12.2.3 InverseTransformDirection J53%: AR¥RZRGEHA

BXiEZ

THEELAA

LHE R

(1) public Vector3 InverseTransformDirection(Vector3 direction);

Hrh 28 direction g {3 A6 i o] &
(2) public Vector3 InverseTransformDirection(float x, float y, float z);
77 T4 28 direction At A 7 22 e 4 31| GameOb ject X 42 () Jry il Al b 2 o 49l
tn, i&world viyVector3sEfi|, Htransformffix. y. zih A B AbrRMx. vy, z
7 AR, AT LR AU
Vector3 local v = transform.InverseTransformDirection(world v);

ilocal v.x=world_v.x, local v.y=world v.y, local v.z=world v.z, F3% )5 17 Elocal v
H transform¥Rotation i world vA &, 1fiiHtransformfpositionfllscaleff JG
%, A5 InverseTransformPoint (position : Vector3) AN[AAUHLF7. *4transform
MIx. y. ZihJy A A A bR R 5 ) A—2, B YtransformifJRotation S HOHS, ZFfi
KESHEE N, BIKES%1247,

i I S R i InverseTransformDirection il .

using UnityEngine;

using System.Collections;

public class InverseTransformDirection_ts : MonoBehaviour

{
void Start()

/1380 6 F
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Vector3 world v = new Vector3(10.0f, 20.0f, 30.0f);

//transformgiysh i $90% , fttransforma4s & H# R LT £ 7 @) A —5

transform.eulerAngles = new Vector3(0.0f, 90.0f, 0.0f);

Vector3 local v = transform.InverseTransformDirection(world_v);

//47 éptransformégposition, 7 ikInverseTransformDirection s transforméjposition it %

Debug.Log("transform position:" + transform.position);

// 4t ¢ptransforméylossyScale, 7 ikInverseTransformDirectiontransformé)lossyScale £
*

Debug.Log("transform lossyScale:" + transform.lossyScale);

Debug.Log("world v:" + world v);

Debug.Log("local v:" + local v);

}

1EX B Start i h, B 5Em I 7 —/Vector3ZEitworld v, SR fA1& X transform
HIRRHE A, flifStransform [ B AL R 2R 5t AR AR R il K 2l i) 7 il A —80, B2
8 F 5 Z:InverseTransformDirection, ] Eworld v A\t FAL bR R AZ i Fl transform
B e A bR B2 b, BJSFTERHAR GG B, a5 12-120 s, X F45 R A0 it
b BT A

E12-12 InverseTransformDirectioni iy /s fREfT45

12.2.4 InverseTransformPoint75i%: S RIHENTRERE=

HA&$E7% (1) public Vector3 InverseTransformPoint(Vector3 position);

IhHEiSAA

(2) public Vector3 InverseTransformPoint(float x, float y, float z);

M AR [ 2 8 position i) B A X FGameObject X 4 Jiy S AR AR AR [H 25 [l i, BIIR
] 1] g position I [A] &t transform.position (W25 {H . #il4n, A NVector3Lf|, H
transformix . y. z4li7 [ A S AR bR R 7 Il —2, A LA A .

Vector3 B = transform.InverseTransformPoint(A);

) B.x= (A.x—transform.position.x)/transform.lossyScale.x, B.y. B.zf{{f 52
B, SIE A R IA S B= (A—transform.position )/transform.lossyScale, §transform
Mx. y. 2y A A AR &R 10 A —3, B transformf¥jRotation AN HOHT, AFik
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KREEEL:, HAESH51247,
SEGiER i SR 7R 5 s InverseTrans formPoint (4 FH .

using UnityEngine;

using System.Collections;

public class InverseTransformPoint_ts : MonoBehaviour {
Vector3 A = new Vector3(50.0f, 30.0f, 10.0f);
Vector3 B = Vector3.zero;
void Start()

{
B = transform.InverseTransformPoint(A);
Debug.Log("transform.position:" + transform.position);
Debug.Log("transform.lossyScale:" + transform.lossyScale);
Debug.Log("A:" + A);
Debug.Log("B:" + B);

}

}

FEX B BRI iR Ak T S Vector3ZE SAMIB, SR G 1E Start ik ih iy FH ik
InverseTransformPointsR [i] & AT Ttransform [ B AR bR R IV 2= (A1, FTKFR (0] (i
4B, BIGITENIHAER, ME12-130R. M B R Ma U FTERE R

B=(A-transform.position)/transform.lossyScale,

%1l {11 B.z=(A.z—transform.position.z)/transform.lossyScale.z, F[13.3=(10.0-0.0)/3.0, E.{&
WEHYIREULIHER 4

[%12-13 InverseTransformPointSEflJE 7 iz f 745 R

12.2.5 IsChildof 753%: BB AT
EZAXiEi% public bool IsChildof(Transform parent);
HrrZ ¥ parent WA Trans form 3L 4l ,

ThREIRAR  UE B T HIWrtransformt i ()GameObject Xt 4 f&- 75 B ¥ parent () T WA, i,
WA, B ETransform3Ef], MWIA.isChildof(B)7ELL R 3FME ML FHRE [Hltruefd.,

Q AFIBH& [ [F]—X 5 ;
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SLBET

12.2.6

Q AEBI—Z UMK,
0 ARBIIZYH TUIA,

T i ST S 7 TsChildOFR i . FEASSE B R, e B e st A A3
PCubeXt 4, EAINIZg RN 12-14 7, SRJ6 0 F IASEHIN 3] Cube 14744 I,

using UnityEngine;
using System.Collections;
public class IsChildOf ts : MonoBehaviour
{
public Transform ti, t2, t3;
void Start()
{
Debug.log("t12 & A # A F65F4&: " + t1.1sChildof(t1));
Debug.Log("t2& & At169F 4. " + t2.I1sChildof(t1));
Debug.log("t3£ & Ht1eyF £ " + t3.IsChildOf(t1));
}
}

TEXBACAS T, Eem M 73 TransformZ8 Rht1 . t2F0t3, 4945 3 5 i ik
Cubel, Cube2f1Cube3 #XJ5 fEStart Jr i FH 7 - 1sChildof, 43 IAGEEtafirs (1Y
YIRS AR Rt AR MR T2, g R 12-150R .

FE12-15  IsChildOFSfili asis ] 145 5

LookAtF57%: 44K ERE)

HA&iE% (1) public void LookAt(Transform target);

(2) public void LookAt(Vector3 worldPosition);

(3) public void LookAt(Transform target, Vector3 worldup);
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IhiEitEA

LBl T

(4) public void LookAt(Vector3 worldPosition, Vector3 worldUp);

Horh 2 %target Atransform [ By Ak by £ o 24 1 1 bR, 2 8worldUp Ay transform
[ B A A A vy il s K PR 8 11 14 5 1)

W7 DI RE R (15 GameObject X1 5 [ B A AR & P i zEili4S [nl target,  yAili ) i KRR
JE HiFi [mwor1dUp /7 [11] o wor 1dUp 4 it 2 tH Ak b 28 K 1) o b 3 5 95 1 Camera
I, fdif5Cameralyforward [ H britarget, worldUp®RiAEML F % TVector3.up, I
LTS N5 b 78 b T 0] T 5 45 2 XworldUpf) Ji [i], WilGameObject X} 42 ()
forwardJy [i]— E{$§ [iltarget, #RJGtransform&83 [ B 4k bk £ 09 24l B Forward Jy i) it
He 3 A1 A By 7 0] B itwor 1dUp i i /7

TR SR R T s Look At O o FEARSE I, i —/>SpotLightliZ LookAt—4~
Yk, TEWIR K ERS SNt SpotLight/) Jy ] 2 BREG VA%, Rl IASKHin7E SpotLight | .

using UnityEngine;
using System.Collections;

public class LookAt ts : MonoBehaviour

{
public Transform tr_look;
void Update()
transform.LookAt(tr look);
tr_look.RotateAround(Vector3.zero, Vector3.up, 60.0f * Time.deltaTime);
}
}

X BRI, E eI — TransformJSBUAF Brtr look, FH &7 iiiAk,
SR JaTEUpdate JrikH, ibSpotLight— E LookAt¥Atr look, Ffil-#iAtr lookZs 5 i i
e, WATTIEITRFAE .

12.2.7 Rotatef5’%: SRALtrihnEs:

HEA&iE% (1) public void Rotate(Vector3 eulerAngles);

IheEit A

(2) public void Rotate(Vector3 eulerAngles, Space relativeTo);
(3) public void Rotate(float xAngle, float yAngle, float zAngle);
(4) public void Rotate(float xAngle, float yAngle, float zAngle, Space relativeTo);

Hi 2 HeulerAngles HytransformE iEh: (R HL 1, Z¥relativeToytransformiiEfs
I ZH bR ER, BRIA K Space. Self,

I 18 DD RE S 45 trans form S () 76 A X 2 B relativeTo (1 Ak b 2 v Jie i Kk 37 )

eulerAngles,




178 % 12% Transform %
g F i S S HRotate R T

using UnityEngine;
using System.Collections;

public class Rotatel_ts : MonoBehaviour {

}
}

void Start () {

//+i% EtransformtyEeds f . & Ftransform g & 47 Aot KA AT Rydbh 7 @ Fi— 5
transform.eulerAngles = new Vector3(30.0f, 0.0f, 0.0f);
transform.Rotate(new Vector3(0.0f,45.0f,0.0f),Space.Self);
Debug.Log("Space.Self:" + transform.eulerAngles);

/7 Btransform#yRds A, & iFtransform g & L ix ffe it K47 AyshF @ R—H
transform.eulerAngles = new Vector3(30.0f, 0.0f, 0.0f);
transform.Rotate(new Vector3(o.of, 45.0f, 0.0f), Space.World);
Debug.Log("Space.World:" + transform.eulerAngles);

/7% & transform®y R ds /i, & A transform & & 4 47 & Fo b KL AR A yhh 75 &) F— 5
transform.eulerAngles = new Vector3(30.0f, 0.0f, 0.0f);
transform.Rotate(new Vector3(0.0f, 45.0f, 0.0f));

Debug.Log("#£ik 447 £ : "+transform.eulerAngles);

TEiX Bt g start iy, 1 S flitransformirx i iEFE 3008 . {#i15 transform [ 54
bR IR AR bR Ryl 17 R —20, SRJ5 I HIRotate /7 i fditransform 4y BT % E £ Ak
bR HEF bR R ANEOA AR R 0y RlUERE f4SHE . JTTENHHiER% I i trans formiik i
i, SRR 12-16F178 .

[E12-16 RotatesLWiliE /R (1ia 145

12.2.8 Rotatef7i%: HRFEANEENELE

BARIEE

(1) public void Rotate(Vector3 axis, float angle);

(2) public void Rotate(Vector3 axis, float angle, Space relativeTo);

Hrh 2 8axis MR ), Zangle MiEE A%, S%relativeTo WS H AR A,
#RIN K Space.self,

ThEEIRAR Tk A T BE S (115 GameObject X B fE relativeTo A b F b ¢ il o] it axisfiE % angle



12.2  Transform £ %) 7 i% 179

. 25 AT GameObject X 42 S 41| 58 45 H A~ WK e 5% , i FH Transform.RotateAround
(point : Vector3, axis : Vector3, angle : float) /iik.

T L S5 7R J5 PiRotate T

using UnityEngine;
using System.Collections;

public class Rotate2_ts : MonoBehaviour {
void Start()

{
/7% E transforméj i ds fy, fE4Ftransformf & 447 £ Ao b R AL AT R ydh 7 & F— 5
transform.eulerAngles = new Vector3(30.0f, 0.0f, 0.0f);
transform.Rotate(Vector3.up,45.0f, Space.Self);
Debug.Log ("4 & 5 44T & t9ysh 75 @158 46454 1" + transform.eulerAngles);

//i% EtransforméyEedz A, & Ftransform & 4 445 & fo - RALAT Rydh 7 &) FA— 5L
transform.eulerAngles = new Vector3(30.0f, 0.0f, 0.0f);
transform.Rotate(Vector3.up, 45.0f, Space.World);

Debug. Log (" 4tk R 4 4R & 69y4h 77 &) 3244454 1" + transform.eulerAngles);

//3% B transformay Bds /1, {2 i3 transformf § 447 A fo b R 4T A ydh 7 ) R — 5
transform.eulerAngles = new Vector3(30.0f, 0.0f, 0.0f);
transform.Rotate(Vector3.up,45.0f);

Debug. Log ("2 8Kk 4% & #9y4h o @ 245454 . " + transform.eulerAngles);

}

TEX BefUi i start kb, & Seffitransformifrx g% 30, ffifdtransform [ 5 Ak
PR R R AR Ryl 77 I AS—2, SRS R FHRotate Jr ¥l trans form - AT 5 ] B Ak
PRZ . A ARAR R FIBRIA AR bR ZR (0 y SlERE FA4SHE , 4T EN e 4% )5 i trans formBEhir
1, AR WE12-179R .

P

F12-17  RotateSEflfizn 1z F 145 K

12.2.9 RotateAround’53E: 4545 SRS

BEXIEE

(1) public void RotateAround(Vector3 axis, float angle);

(2) public void RotateAround(Vector3 point, Vector3 axis, float angle);
Hrh S 8point hE % AR, S8 axis MR 10, Z%angle J et ffi ks
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ThEEIRER It A (i 15 GameObject X} 41 4% %5 point 14 A axis /7 [a] i s angle i .
SEBESR N e S s 7 iRotateAround (1 .
using UnityEngine;
using System.Collections;
public class RotateAround ts : MonoBehaviour {
public Transform point_r;
void Update () {
transform.RotateAround(point_r.position ,Vector3.up,30.0f*Time.deltaTime);
}
}
TEX BeARASh, B85 7 —Transform#$ M AF Erpoint 1, #RJ5{EUpdate Jy i i
ffitransform(fJRotateAround /73, {45 transformi} i GameObject X 4 L # point rfif
FEA E ) Vector3.up /7 [6] LA 5 10730.0f* Time. deltaTime ) f BE R Rz 8, i AT 4T
12.2.10 TransformDirection/5ik: ALKRZRFEHR
HAE7%R (1) public Vector3 TransformDirection(Vector3 direction);
HrpZfdirection A FFF ) Vector3 S fi ) i .
(2) public Vector3 TransformDirection(float x, float y, float z);
TheEiBe Ity 72 185 In) i direction M transform/a Ff AR b R FE4e B R AL PR 2 . ildn, %
local_vAVector3sLfi, Htransformix. y. zAliJy A R ARBR R Yx, y. 2471
F—3, ATLATFARHS:
Vector3 world_v = transform.TransformDirection(local v);
Mworld_v.x=local_v.x, world v.y. world v.zf{EPACAHE, BIFEH)S K15 Eworld v
H 5transformfjRotationfil [ Hlocal vA5 &, ifii5transformfijpositionfilscalelt o
K, W5 TransformPoint (position : Vector3) THREA[E M /7. transform
MIx. y. ZihJy m A R AR bR R 7 [ AA—2, B 24transformifJRotation AN KON, A5k
KEZERE S, AKESH1247,
SEfER Rl S )i s 7 i Trans formDirectionfitfdi .

using UnityEngine;
using System.Collections;

public class TransformDirection_ts : MonoBehaviour

{
void Start()

{

Vector3 local v = new Vector3(1.of, 2.0f, 3.0f);
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12.2.11
BAREE

ThaEi A

LHIER

transform.eulerAngles = new Vector3(0.0f, 90.0f, 0.0f);
//4local VA BT A A R LA T

Vector3 world v = transform.TransformDirection(local_v);
//transforméjposition{f 1 ¥ ok T4 R

Debug.Log("transform position:" + transform.position);
//transforméglossyScalefii 4~ %) vy T 4% 4 R

Debug. Log("transform lossyScale:" + transform.lossyScale);
Debug.Log("local v:" + local v);

Debug.Log("world v:" + world v);

}

EX B Start ik, B4 W] 17— -Vector3E filocal v, SRJ5 &k transform
(ERHLff1, flif3transform [ SpAL bR ZR 5 B AR AR R (0 x i ezl 7 ) AS— 3, 35T
T TransformDirectionflocal v transform/mil Al b LB RARGR &R | Fd

FIENHHARCAS B, AR N 2-187R, X L5 R AR S ch R T IR

[E12-18 TransformDirection=SE i s iz f 745 5

TransformPoint /5% : mAIH FAFRALE
(1) public Vector3 TransformPoint(Vector3 position);
Hrf Z ¥ position Atransform/a Al fr £ 1) 6] &

(2) public Vector3 TransformPoint(float x, float y, float z);

W71 13 [9] GameObject X 42 Jmy s Al bk = Hh (1] f position 7F AL bR R FP 07
an, AN Vectord, Htransformtx. y. 2l s F F AL bR 2 e—80, 45 0L RS,

Vector3 B = transform.TransformPoint(A);

{sl

] 53 i {E B.x=transform.position.x+A.x* transform.lossyScale.x, B.y . B.zf{J{8 512510 .
HUEAR YRR . B=transform.position + A* transform.lossyScale. “jtransformfx .

y . 2l AR AR AR 2RO ) A3, B4 transformiRotation A A0, A X £

SHEE A, BikiESH%12410
8 i S8 7 B Trans formPoint (4 FH -
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using UnityEngine;
using System.Collections;
public class TransformPoint ts : MonoBehaviour {
Vector3 A=new Vector3(1.0f,2.0f,3.0f);
Vector3 B=Vector3.zero;
void Start () {
B = transform.TransformPoint(A);
Debug. Log("transform.position:" + transform.position);
Debug. Log("transform.lossyScale:" + transform.lossyScale);
Debug.Log("A:"+A);
Debug.Log("B:"+B);
}
}
TEXBARIS T, BRI T M Vector3ZE EARIB, SR 1 Start Jr ik vh i F v ik
TransformPointf [n] EEAFG e 5l transforml¥) A HAEbrFE P, IR IR MHAREB, FFTT
EIHAHOCAR B, W& 12-190 % h i 25 5 rT AT R OC &R
B=transform.position+transform.lossyScale*A,
%1 4nB.x= transform.position.x+ transform.lossyScale.x*A .x, H[132.0=30.0+2.0*1.0, E.{4&
12-19  TransformPoint Sl /s iz £ 745 1
12.2.12 Translate 7574: HAXTRIRRBZR)
HAiEE (1) public void Translate(Vector3 translation);
(2) public void Translate(Vector3 translation, Space relativeTo);
(3) public void Translate(float x, float y, float z);
(4) public void Translate(float x, float y, float z, Space relativeTo);
Hrh 2% translation sl i, AETT MK/, SHrelativeTohSH AR RS
8], 2Kik A Space.Self.
THEEVRRR U5 % 9 1) fi 2 {8 75 GameObject X 42 7F 2 ¥ relativeTo il Ak b £ 23 0] th B2 3 S 8K

translationd5 & [ [n) & .
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SRR T SR i Translate g

using UnityEngine;
using System.Collections;

public class Translatel_ts : MonoBehaviour {
void Start () {

/1B ykhAEAE30/8, EAFtransform & & 4% £ fotb R AR A xdh @) — 5
transform.eulerAngles = new Vector3(0.of, 30.0f, 0.0f);
2 X8 AR S
transform.position = Vector3.zero;
transform.Translate(new Vector3(10.0f, 0.0f, 0.0f), Space.Self);
Debug.Log("i& & & 447 A x5 501043 % " + transform.position);
WX IE8 AR
transform.position = Vector3.zero;
transform.Translate(new Vector3(10.0f, 0.0f, 0.0f), Space.World);
Debug. Log(" & # R4 4% A x4h4% #1046 % . " + transform.position);
A 2258 A= S
transform.position = Vector3.zero;
transform.Translate(new Vector3(10.0f, 0.0f, 0.0f));
Debug.Log ("% 2Kk 447 A x4b 43 #1036 % . " + transform.position);

}
7E3% BeAC g i start 7 b, i Se ditransform/ syl IERE 3088, {815 transform [ EpAk
bR AR AL AR Rx T I AA—3, SRI5 M A Translate /i, flitransforms: 53U % H
BARPRAR . R AR PR RAERIA AL PR R B Bl ] it Vector (10.0f, 0.0f, 0.0f), FFHTENH
Bah)5 transformi B, £5 540 1220/ .

FEl12-20 TranslateSE il /s (s 1745 H

12.2.13 TranslateF5i%: FEXTE MR IZED

HAXiEX (1) public void Translate(Vector3 translation, Transform relativeTo);

(2) public void Translate(float x, float y, float z, Transform relativeTo);

Hor S ¥ translation BBl & , WIE T AR/, SHrelativeTo W s S %Wk,
#RIN A Space.World ,

THRERER U5 T 28175 GameObject i & FEAH X relativeTof Al bR 2 A Bl ) Rt translation,,
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SEGIESR Ffm e S R i Trans1atefd .

using UnityEngine;
using System.Collections;

public class Translate2_ts : MonoBehaviour {

public Transform relativeTo;

void Start () {
//¥%relativeTo:Lyshs% 34304 . 1k i¥relativeTo & & 447 & fo b R4 4T £ xbh 5 B) IA— 5
relativeTo.eulerAngles = new Vector3(o.of, 30.0f, 0.0f);
//transform¥ 474z B2 &
transform.position = Vector3.zero;
transform.Translate(new Vector3(10.0f, 0.0f, 0.0f), relativeTo);
Debug.log(" & relativeTod 47 & x4 4% # 104 $E % . " + transform.position);

VLS 3t8 AEE S

transform.position = Vector3.zero;

transform.Translate(new Vector3(10.0f, 0.0f, 0.0f));

Debug. Log ("% BE A AL 47 £ x4b 45 #)10ANJE & . " + transform.position);

}

X B R, B T — P TransformJs B A frelativeTo, #AJ5 7EStart /i
& MrrelativeTo M MR F A, (i H S5 AR B5 R 7 mAS—30, &5 )8 F transformf¥
Translate /51, 43 WlfEAH T relativeTo kb 28 FIERIA AL b 22 TP A% B 6] H Vector3(10.0f,
0.0f, 0.0f), JFITERHHNER, i 12-217R.

B12-21  TranslateSL s /s (1ia T4 5

12.3 X7F localScale #1 lossyScale RIIhEE T fi%

X} J& P localScale FillossyScale ) A 4 {ifi A & (#1153 GameObject Xt 5 /= A= F5R AR , X EA ]
(AR S At FHUERH AN

O *YiGameObject X4 Ak GameObject X GBI L HIMART, SCYHAAMI 2N 4 {tix . y. z
B R/PROZORFEL 1 1L, SYFYABRRotationfH L BIA M1 = 1 ¢ 1/, BY
&R AT . F12-22 8 WA AR 1ocal Scaleft i% K Vector3(4.0f,1.0£,1.0f), T4{k
B ¥ BX 17 f1 24 Vector ( 0.0£,0.0£,0.0f ) W AR 24 o & 12-23 J9 %5 B i BK 7 f 728 A Vector3
(0.0£,40.0£,0.0f) JaMPRE, BEARBMIERE LKA T EAAEE.



12.3 % T localScale #= lossyScale # % A /% #% 185

E12-22  PIABA KA ek st E12-23 PABE A e G

Q i¥GameObject X RANBI M, HAYIAAA S IR EIRFF < 1 I HBIRE, T
PIIABIK) LossyScalei [ B K BYIA AN FALPR R WA, XRH

B.localScale= B.lossyScale/A.localScale
SRR s S R B P localScale flllossyScalef K & .

using UnityEngine;
using System.Collections;
public class LocalScaleOrLossyScale ts : MonoBehaviour

{
void Start()

Debug. Log(" L #k Ak 4. " + transform.parent.localScale);

Debug.Log("F##kB#) & B A M 41 " + transform.lossyScale);

Debug.Log ("4 1kB#y B3R sk 4 4. " + transform.localScale);

/1A% K E MR AR R T OB

if (transform.localScale.x == (transform.lossyScale.x / transform.parent.localScale.x)
&&
transform.localScale.y == (transform.lossyScale.y / transform.parent.localScale.y)
&8
transform.localScale.z == (transform.lossyScale.z / transform.parent.localScale.z))

{
Debug.Log("True");

} cn

else

{
Debug.Log("False");

}

}
}

X BARRS fStart Ik, B e BHTER M A WMA AR AR 1E . WIHABII 4 R A5 ik
R EAPRBRY R0 46 18, SR 5 {8 P transformiH & A 28 (RKS B0 V3 e 3 40 14 B T 4
RERIER, P& Has R nE12-24778
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F12-24  SBERIBITEE R

12.4 XF Transform e K E T AL B MG AR T EE
EfR

TETransform2EH, #5 K2 [a] AR ) J@ PE A 7 s 3 worldTolocalMatrix. localToWorldMatrix.

TransformPoint . InverseTransformPoint, TransformDirectionfilInverseTransformDirection, T

A EATTZ 8] 3K 3R Bt A AR R Z A A7 156

AEMRATE  HTILAE PR A St AL bR 2 AR B AL AR R AR e, 7Rl AR bR R T2
MR ARAR RNy, Zii S ERE Awx . wy. wz, JRERARAR RN, y. 2ol
PRERIx . ly. 1z, HEFARER R FIR A AR R A5l AR R B LAS S AR,
e ATyl A 1 [a] [ B SRR R wy(ly)o

heEERE

O worldToLocalMatrix#fllocalToWorldMatrix/@ T TransformJSi) Hist/@ k.,

O FffworldToLocalMatrixFllocalToWorldMatrix i [HI{E AT LA SE ¥ 5 F7 s TransformPoint
flInverseTransformPointZ Ll fiE ., worldTolocalMatrix, localToWorldMatrix,
TransformPoint fllInverseTransformPointE4s (A F540 7 2 FARML, #3223 R
bR Z Blitransform F AR R R GO E ( Position ) FITHZE(H ( Scale ) FIFZI, 1] JrEk
TransformDirectionfliInverseTransformDirectionfE=s (Al # 7 =8 AL, BEAIA
233 B R A by 2 Bl transform [ B AR 2 IR B RS F 520

Q X JLAN & Pl 1 A 25 [a) e 4 ik 0 23 52 31 JR) i Ak A 2R Bl transform H B AR & h
Rotationf¥seii, {HEA14 AAZEm XA R, F i LGameObject b 5 X LR Y il
JiE e J A R

TransformDirectionffE 40 ¢ R UMK 12-25 A 12-26 5, PUATCILEINT

W=transform. TransformDirection(L);
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A ly(wy) ,[ ly(wy)
b E f i )
_ i Leb.e) | i Wl
? ’v/‘ | "l %
. |/
0 J=T o jo=— g 3
A wz pya wz
.7 d \h e /. \
a \\.‘ m \ -
- i’ WX Y \ n
\_‘ A\
L lx‘%"
[%]12-25 TransformDirection#% i [%]12-26 TransformDirectionf{f/

[¥12-251L(a,b,c)/CameObject Xf G JR Ak bk 2 P ) AL A , dJGameObject Xt R eyl
HMEE, hEmE oL Exoz V- M MHL nl Eom Mk e /i . B12-26 W(e,f,g) /2L
HPITH R R AR R P A B, WA R EER.

B oLI=loW|;

s1-E{He=a*cos(d+h)/cos(h);

sy fAf=b;

4 {Eg=c*sin(d+h)/sin(h);

InverseTransformDirectionf454ii ¢ R N 12-27F1E 12-28 7R, PATIIEANTT .

L=transform. InverseTransformDirection(W);

& 12-279 W (a,b,c) R AEH A A AR R T FEAN AR, dfkGameObject X S8 Y RlTERS (Y fl
B, hiZ ) EoWExoz - R om FlIxAl A I 1 . F12-28 " L(e, f,g) 2 W S P THE
J5 fEGameObject X R RFBALPR R TN E , WA IR &

F K JoW|=loL;

i {He=a*cos(h)/cos(d+h);

srit{Ef=b;

i g=c*sin(h)/sin(d+h);

TransformPoint i 5 2 ANE12-29F1& 12-30fr %, BATan FALHS .

W=transform. TransformPoint(L);
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Ady(wy) Ady(wy)

b f

. Wi(a.b)

- )l I =
o | ~ - C l i /S g Iz
A —t oM _ -~
SN wz N\ w7
i d h P \
4 \ - /7 \ d
W ‘t/ ' m wr e ‘\' n
¥ L \
\\
Y W
i
Ix Ix
[#[12-27 InverseTransformDirectiof%{iifij [¥]12-28 1InverseTransformDirectionf#4f /5

112-2971L(a,b,c)/i:GameObject Xt R Jay il AL bR AR I AL AR, plEGameObject X 4 (1) Ak by
{3 & Position, dji:GameObject X RLEYHlHERE MM A, hidkm) i oL7Exoz - [l 1 BE5 1]
from X Je s . 1#112-3070 W (e, fg) & Lt PRA T4 i 26 LA R R e i 7, Y
HUWFXR:

41t {file=p.x+a*transform.lossyscale*cos(d);
Sr i E f=p.y+b*transform.lossyscaley;
414 {fig=p.z+c*transform.lossyscale*cos(d);
“') / \\
"
A ly(wy) Iy(wy)
wy A b E R 7
. L(a.b. T~ Wie.fe
l A (a.b.c) . (e.f.2)
an! / L

p J ot R, +2 1

A w7 : T
/P\h - pzh\ wz

/ 1Q\f A
WX Ix WX Ix 5
oA 05 o Il g .
wz : i “wz
/ f/. -
éﬁ!wx ‘/‘ ) s T
Y
WX
[€112-29  TransformPoint#%4f if [¥12-30  TransformPoint i)

InverseTransformPoint (146 3¢ 2 WP 12-3 LRI 12-3200F %, $AT a0 FACHS .

L=transform. InverseTransformPoint(W);
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wy N
b
ly(wy)

i Aly TN

| S\ wy T :
‘ ~ Lefg)
-5 W(a.b.c) ‘ i (e.lg

A1 /
/2 | A =z
,/’/”’_7 1z | p /l}"?_’"; _>
A ; { Y Wz
P/K ] ‘ s 4\ l}‘ ‘m
p \; ey
. \x@é 1x Lﬁ\ y l\
o ,(;,_,,M.M m.l = > 0 — e —>
- S 4
as 2 K WX
Y
WX

[%12-31 InverseTransformPoint/% i fij [®]12-32  InverseTransformPoint#%44 /5

P 12-31 W (a,b,c)d H AR AR Z2 g AL bR o 18112-327P Le, £,g) A& W AL IUA T 5% 4805 A
GameObject X4 Jay i Ak bk B2 Fh A, pJiiGameObject X 4 114 tH: FLAL 45343 ¥ Position, d
Ji:GameObject X R LY RUBER: A ML, hJE (A it oL 7Exoz V- [fi A48 52 1] i om Al x4l )
i, MAWFXER:

e=((a—p.x)/transform.lossyScale.x)*cos(d);
f=(b—p.y)/transform.lossyScale.y;
g=((c—p.z)/transform.lossyScale.z)*cos(d);

i1 T-worldTolLocalMatrix Fl InverseTransformPoint %% i 77 70 %511, localToWorld
Matrix fll TransformPoint % & 7 sl , 7 it X localToWorldMatrix fllworldToLocal
Matrix(FE 5 7 s AN FEASA .




Vector22t

Vector22& i Unity 1 I A7 — 4k ) Bl — 4k s AR IR B SSHACR Y . AT A48 T Vector22i)
— SIS ITEE B RAT

13.1 Vector2 FESLHI75 3%

TEVector22sf, ¥ B s 5 s H A Normalize /7, Hi T Vector2 iS5 @ Hnormalized 51t 5
HEIIREAT, TR ENTE—EN 4.

NormalizeJ5i%k: E{i{¥Vector2 Ll

EAiE% public void Normalize();

THEERAR sk Ak i, EDREVector2 Sl EA T B ARAL I . oy B S T IR A i
Jeik [HE . SEB)EHnormalized 5 itk 5 DhREARIE] , (B FHJE PEnormalized e v b
R, ARBCERG AR, HAREE, ESH5EHER,

SCEIESR I IAE A SE B Ry iNormalize ) { .

using UnityEngine;
using System.Collections;

public class Normalize_ts : MonoBehaviour {

void Start()

{
Vector2 vi = new Vector2(1.0f, 2.0f);
14E R B R AL, RAEREEFM, AL L
Vector2 v2 = vi.normalized;
Debug.Log ("4 M & ttv2.normalized/Evi#yfi. " + vi);
Debug.Log("4# M & v2.normalized)s #5938 & ffiv2: " + v2);
//IEERmEFVL
vi.Set(1.0f, 2.0f);
/11 R FE ) Tk E R As R, RiA e
vi.Normalize();
Debug.Log("{# M % 5] 7 ik vi.Normalize 5 viéy{a. " + vi);
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X BRI B Start kb, B SeRIti b T — P Vector2fil v, SRJ5 705l FH 5251
PEnormalized FISL ] Jy FiNormalizeXfva b A T Bifiifl, FWE A b /G 4 RATED K
ME3-157R, SSRGS R,

FE13-1  NormalizeSi {5l s fRim f 45 5%

13.2 Vector2 &S5 E

fEvector226t, W R INFRA Ik A AngleJri . ClampMagnitude /57 . LerpJiik . MoveTowards Ji
PMiScale ik, A rkScalefiiVector2 920l B b i Scale 5 L ThREARE , T RB L1
B —-RAH . FEE TR XL ik

13.2.1 AngleJ5i%: AN EIERA

HAiEi% public static float Angle(Vector2 from, Vector2 to);
HrpZHfromyi iR 1, S8 to A4 R n i .

ThEEIRAR Lk TR I~ Vector2 I e /i, BN AR, IR [MHE R EUE YE FE [0,180],
I H Y4 fromFiltotf 2 /A i3 MVector2. zeroff iR [M1{H 490,

KRR B S R Angle i EA B AE ]

using UnityEngine;
using System.Collections;

public class Angle_ts : MonoBehaviour

{
void Start()
{
Debug.Log("1:" + Vector2.Angle(new Vector2(1.0f, 0.0f), new Vector2(-1.0f, 0.0f)));
Debug.Log("2:" + Vector2.Angle(new Vector2(1.0f, 0.0f), new Vector2(-1.0f, -1.0f)));
Debug.log("3:" + Vector2.Angle(new Vector2(0.0f, 0.0f), new Vector2(-1.0f, 0.0f)));
}

TEX B ) Start Jr i OCETER Y 1 3R AR AL T Vector #4575 i Anglefii& 1]
fi, g R 13-250R .
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E13-2  J7iAngle LR (B 144

13.2.2 ClampMagnitudef5i%: BEKE

HAKiEi% public static Vector2 ClampMagnitude(Vector2 vector, float maxLength);
IhEERAA e TR Ml R, U KA I maxLength, X HAd FHBEIA AN T .
O A

Vector2 A = new Vector2(ax, ay);

float b=maxL;

Vector2 C = Vector2.ClampMagnitude(A, b);

Hoax, ayFfimaxL A E AEdE, 0.

C.x=ax*K;

C.y=ay*K;

b b
Jax® +ay’ Jax® +ay’ ’
M A NVector2. zeroll, & [M{E Sk —4EE i) &,
O MITIEIIRESA— DR, Jax f RV B Bl B KA, Jay/f SR U & vl
O RAEN, b {EL G R F R B iR
LR A S R U ClampMagni tude (R4 FH

using UnityEngine;
using System.Collections;

j:t.q-wK—§ }>1?1:

public class ClampMagnitude_ts : MonoBehaviour

{
void Start()

Vector2 A = new Vector2(10.0f, 20.0f);

//KAR K 16E m) Ak A4 1A

float b = A.magnitude * 3.0f;

Vector2 C = Vector2.ClampMagnitude(A, b);

Debug. Log("K{h X F 18 i& @Ay 4445 :" + C.ToString());
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/KA T 10 1A S AR 44 1

b = -A.magnitude * 3.0f;

C = Vector2.ClampMagnitude(A, b);

Debug. Log ("K4i /)s F- 18 i @AG) 454" + C.ToString());

1 IKAE A T - 14012 8] B3 3 ik K AR

b = A.magnitude * 0.7f;

C = Vector2.ClampMagnitude(A, b);

Debug. Log ("KL 4~ F - 1412 [a] bf 8 45 3 ik K 4" + C.ToString());
WELYESOR 3-8 808 SR E SOE 3

A.Set(0.0f,0.0f);

b = A.magnitude * 0.7f;

C = Vector2.ClampMagnitude(A, b);
Debug.log(" A4 R&F A9 E Kz A REF:" + C.ToString());

}
}
FEXBACHS IRt 17— Vector2 B A, SRS 70 Bl 7R 1 KBS [W] 5 [ {E

I} 77 ClampMagnitude iR [aI{i, KT i 2 5 UIGE Ui oy, BRI iEf g f
P 3-3, RS AR RIS S TR

13.2.3 Lerphss: MEIHE

HZA&iE% public static Vector2 Lerp(Vector2 from, Vector2 to, float t);

Horh S8 from AIf{E AL IR 0] i, S8 to MImE ML i m i, SEE AHE R T
IheEitfl U R A S o3 S8 to il (i ) B, @l , AR,

Vector2 vi=Vector2.Lerp(new Vector2(a,b),new Vector2(c,d),e);

DA T va ) 2 i (R 4 50l Ay

vl.x=a*(l—e)t+c*e;

vl.y=b*(1—e)+d*e;
Horpe A RGE I A[0,1], HD

e=e<0?0:e>171:¢;
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SEEIER i S B S Jr ik Lerp U

using UnityEngine;
using System.Collections;

public class Lerp_ts : MonoBehaviour

{
void Start()
{
Vector2 vi = new Vector2(4.0f, 12.0f);
Vector2 v2 = new Vector2(9.0f, 20.0f);
//e<0M ik =] {f H vidy {1
Debug.Log("e<0mf ik & A vidyfi:" + Vector2.lerp(vi, v2, -2.0f));
//e>1b} ik | il A v2 &
Debug.log("e>18i& & i Hv2&yfh:" + Vector2.lLerp(vi, v2, 2.0f));
//e>0 He< 1t #4616 3 ik K i =14
Debug.Log("e>0 e<1bf 4k (i ik KiAwfi:" + Vector2.lerp(vi, v2, 0.7f));
}
}

X B Start Jrigert, E5EA ] T M Vector2Hvafilve, SRS Lerp
IrATENH 228 e<0. e>1Fl0<e<IINJrik MR A, f 45 RN 13-4f7 71

[¥13-4  LerpifiliER st T4 4

13.2.4 MoveTowards/5%: [AIEH{E

HZAiE% public static Vector2 MoveTowards(Vector2 current, Vector2 target, float maxDista
nceDelta);

K Z 8 current NS R IG5 A6 bR, S8 target W sh HArE, S%¥imaxDistance
Delta W # B S % REL.

DhEERAA A ER TR EIF S ) E A, B IR E A idmaxDistanceDelta, Xt HAdi fH#

BEONF

Q A LL RS,
Vector2 A = new Vector2(ax, ay);
Vector2 B = new Vector2(bx, by);

float sp=maxDis;// maxDis# . Fafl
Vector2 C = Vector2.MoveTowards(A, B, sp);
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LHIER

Hirpax, bx. ay, byFflsp B HIE, W mECHRITTE HEERN
C=A+K*d=(ax+K*(bx—ax), ay+K*(by—ay));

Hr, d=(dx,dy)=B-A, K=——2 ___ >191]; ——P

Q MoveTowards FlLerp /5 HITNRESSL, HA—E R [FFREE M —~ 1) it Afdi{E 5]
1 5B, MoveTowards % ty Lexp AR {EL R AL , LSS RCR It 5 V-1 |, {H fi:MoveTowards
PR T AERT ] 7EFRZE ICAS LI IALE Rk . PAJT T MoveTowards [ 1145
A [a] 2 Lerp 1365 % .

T 1T 1 S R 7 iMove Towards O

using UnityEngine;

using System.Collections;

public class MoveTowards_ts : MonoBehaviour

{

void Start()

{
Vector2 A = new Vector2(10.0f, 20.0f);
Vector2 B = new Vector2(30.0f, 40.0f);
// % K=18}+14 ©B&y i
float sp = (B - A).magnitude;
Vector2 C = Vector2.MoveTowards(A, B, sp);
Debug.Log(" 4K=18Fi2 @B#yffi:" + C.ToString());
/7 5 K>10 14 @B & 4
sp += 10.0f;
C = Vector2.MoveTowards(A, B, sp);
Debug.Log(" LK>184iA @Beyfh:" + C.ToString());
/1 % K=08fi& B A&y {H
sp = 0.0f;
C = Vector2.MoveTowards(A, B, sp);
Debug.Log(" 4 K=08+ia A&y 4" + C.ToString());
/71 % K<OmF 35 3 ik 1 -
sp = -10.0f;
C = Vector2.MoveTowards(A, B, sp);
Debug.Log(" L K<Om 45 J ik 4+ H:" + C.ToString());
/7 5K>0 BK< 8} 4% 3 i i+
sp = (B - A).magnitude * 0.7f;
C = Vector2.MoveTowards(A, B, sp);
Debug.Log(" HK>0 B K<18dd2 ik 4+ 3" + C.ToString());

}

}

TEX BRI Start ik h, B SewIth b T Wi Vector2ZHEAFIB, SRS IR T 24
KA G FEE S J5 iMoveTowards (3R [1{f, K S 2 ohGe i sy, 7
FFis a5 B mE 13- a5, AHas S i B 2 2Rt
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[&113-5  MoveTowards S {0 /s () ia 45

13.2.5 Scalefsi%: EE2HYE

BAREE

IhEEISLRA

KBIET

public static Vector2 Scale(Vector2 a, Vector2 b);
HorhZfa, b Wi —dEm g, ASEiE KT

BN T (91 n) b ad% o] St b 7046 5 (O4E, 914N, 1% Vector2 v2=Vector2.Scale(
new Vector2(xi,y1),new Vector2(x2,y2)), Mlv2.x=xI*x2, v2.y=yl*y2, BlsR[h]j4ta
Fil ] fr b AL

T ik A ) ik W Scale Mk e K B, Bldo, RAAKD.

Vector2 v2=new Vector2(xi,y1);
v2.scale(new Vector(x2,y2));

MV2ILLE G 5 FAE D F) A . v2.x=—=x1*x2; v2.y==yl*y2;

I 1D SR Ty ik Scale

using UnityEngine;
using System.Collections;

public class Scale ts : MonoBehaviour
{
void Start()
{
Vector2 v2 = new Vector2(1.0f, 2.0f);
/5P FELATREEOFV2NM, LA
v2.5cale(new Vector2(2.0f, 3.0f));
Debug.Log("f& Al 92 {75 ik v2.Scale/s v24h . " + v2);

/71 B Setzy ik &k v2

v2.Set(1.0f, 2.0f);

ST ERERTREGFOE, LA H RS GEE
Vector2 v3 = Vector2.Scale(v2, new Vector2(4.0f, 6.0f));
Debug.Log( " Ml # 4 7 ixVector2.Scalesvafh: " + v2);
Debug.Log("{# M # A 7 it Vector2.Scale/5v3fa: " + v3);
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}

TEXBACHL . Jewithfl 17— Vector27ftva, SRIT 7 HIMd FVector2 iy S5 iy
Scalefllif A frikiScaleXfva b A Tic4s , HATENHAIC G B, B BT8R & 13-6Fr
N, Xtiafrsh kﬁ')ﬁf‘ﬂ"‘lﬁé’%ﬁﬂ&?‘

13-6  Scalesfiliii R iz r45 R

13.3 Vector2 ZEF
fEVector2Z&rfr, W R MIETHATA M (“=") B8, P SN Ax 885

operator == (lhs : Vector2, rhs : Vector2)

ThEEIRRR  SLiZ BAF TR P A 1) dt Lhs flrhs J& 5 A1 . AN S hs Filrhs (1 45 RESAH 5] g 2% [a]
true, ifii H *§1hs Flirhsfr) #5440 i (E AR A AEUE 8 B VT L 250R [ true . 28 AL
X, lhsHrhsii) 254~ 53 i 00 /NBUS S 75 AV AH R 355 FOAS AT [R) 56 7S5 A7t 2 #8432 3T A 15
M TR [Bltrue, 0.

Mlhs=(1.123453,3.123453), rhs=(1.123459,3.123459)i1}, lhs==rhsZ>i [iltrue;
Mlhs=(1.123451,3.123451), rhs=(1.123459,3.123459)i}, Ihs==rhsZ3iR [0l false.

SEHIRR P EE S s AT =" M

using UnityEngine;
using System.Collections;

public class EqualOrNot ts : MonoBehaviour
{
void Start()
{
JIA, BiNEGEJS AdiAaF, Fovii A4 A wtrue
Vector2 A = new Vector2(1.123453f, 3.123453f);
Vector2 B = new Vector2(1.123459f, 3.123459f);
Debug.Log("First:" + (A == B));
[/, BN b )5 AiAnF, {2 {2 A5 4R 00 0 40T fik 4 9 false
A = new Vector2(1.123451f, 3.123451f);
Debug.Log("Second:" + (A == B));
/A, B 5B ST 44 ¥ i —F ik |true
A = new Vector2(1.1234560f, 3.1234560f);
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B = new Vector2(1.1234569f, 3.1234569f);

Debug.Log("Third:" + (A == B));
}
fEX B AU Start kb, A0 5lEs 174 mEA . BINSr BHEAEA R BB Y
THOUR, EHEF =" RIME, BIFEfrmih R mE3-70 R, 45RO RS
SHERE .

E13-7  SEplRIZFTLE R



Vector3Z

Vector3 /@ TE5HIAERL, AR R Unity o i) =4 fo) i ol —4EArbrai . AR 2 A4 [ Vector3
Ay — L BlEE . LB . ST EMIE AT, JHEAR R RS AR A APLEET [
‘?EE%O

141 Vector3 ELHIEMH

fEVector32irh, ¥ S S5 J& 14 A normalized /@ P FlsqrMagnitude @ 1 . Hi TVector3 ) Sl Jy i
Normalized() FISE @& thnormalized M HEEARIT, FRLLRF ETE—RAA . T iGN/ 43X bt
JatE,

1411 normalizedBM: B{I{LEE

EZiEE  public Vector3 normalized { get; }

THREERE bR AR AR ER Vector3 S ity By ) o, BIVIR [ o) o8 1y [o) 5 s o) 2 ) AT, A
KAS R 1, TR RIS ) PiNormalized () U X 51, XA . CHJ MVector3sif, i

Q $ITIRASC = A.normalized/ii HIE s ] 2 AR L0 o) i R4S [ C, T A H 5

Q PATIURIA. Normalize () 2xHf it AEAT FAALALALBR, (45501 5 AR B 1 H o
ff] &

O PATIEHSC = Vector3.Normalize (A) AR 5 HF T{URIC = A.normalizedf P AH[A], B
FUR AR AL BRES T &C, mimS&ARGESCE, Hitkgiha AR =
A.normalizedft .
SLEIER F s S s JE PEnormalized FSE 5 7 ZiNormalized I fdi A
using UnityEngine;

using System.Collections;

public class Normalized ts : MonoBehaviour

{
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void Start()
{
Vector3 vi = new Vector3(1.0f, 2.0f, 3.0f);
Vector3 v2 = vi.normalized;
/g Rv2 = vi.normalized 5 Vidg i RA K K, mv2ei{E Hvid) {16
Debug.log("v2 = vi.normalized/svi&fhi: " + vi);
Debug.Llog("v2 = vi.normalized/sv2&fi: " + v2);
//"v2 = Vector3.Normalize(v1)"5"v2 = vi.normalized" M) fk4a R, 1244 F
v2 = Vector3.Normalize(vi);
Debug.Log("v2 = Vector3.Normalize(vi)&viéifi: " + vi);
Debug.Log("v2 = Vector3.Normalize(vi)&v2&y{i: " + v2);
//vi.Normalize() ¥ FH#via Fub 47 7 $2LQE, VIER T HIH &
vi.Normalize();
Debug.Log("vi.Normalize()Gvi#54i: " + vi1);
}
}
X B AU start 7 ikh, BRI T Vector3nliavl, SRJ5 7k 5 L6
PEnormalized . i)y H:Normalize M6 J7 Normalize i va b A7 ik, F#54h
FTENH K, WE14-1077R, XS5 RRGE S B R ER
F14-1  SpliRiaf o R
14.1.2 sqrMagnitude/@tf: BRKFEH
HAiEX public float sqrMagnitude { get; }
ThekinRe  ULEPEN TR M Vector3SE W M F A, Bix*+y™+Z (M, TR {a el
FEHTRALGTIR, FEAR TS T o] LA 8 & P sqrMagnitudeft @ YEmagnitude,
il He AR A ) s B 1 /N
LR i S R & Y sqrMagnitude i fE T

using UnityEngine;
using System.Collections;

public class SqrMagnitude ts : MonoBehaviour {
void Start () {
Vector3 vi = new Vector3(3.of,4.0f,5.0f);
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Vector3 v2 = new Vector3(1.of, 2.0f, 8.0f);
// B Hmagnitude | -F K Vector3 5 4 494 K
Debug.Log("f#vieh KA . "+vi.magnitude);
Debug.Log("##v2es K& : "+v2.magnitude);
float f1 = vi.sqrMagnitude;
float f2 = v2.sqrMagnitude;
Debug.log("visg ¥ &5-F 5. " + f1 + " v ka4 " + f2);
if(f1 == f2){
Debug.log(" @ &vifev2eiig Kk—H X1 ");

else if (f1 > f2)

Debug.log("##vieig kItiz k1 ");
telse{
Debug.Log(" & Fv2syst kit k1 ");

}
TEXBACH ) Start rikrh, B vt b T4 Vector3ZE ftvafiiva, KI5 43l s
PEmagnitudeFfsqrMagnitudesK ] fv1 | v2 AR AR -7 (8, B dTER s AH 1S
B, Bt b e R 142008

PE14-2 Sl @Yt sqrMagni tude ity S Bl 45ia 174G 3

14.2 Vector3 ZEsfl5E
TEVector3 Sl My SZ ) i R Scale i, T Vector3f A JrkScale 53: 1 i i scalelfy
IhREAHIT, TR EMTE—ENH.
Scalef5ik: [EI=MYE
HAJEX public void Scale(Vector3 scale);
HhZ#scale W& H 4,

TheEiRBA Itk 77 i AT LA X Vector3 S5 {6 44 2 % [n] 4 scale o 17 4R . 7 & b b i Mg 25 b ik
Scale(a:Vector3, b:Vector3)IX 5. A —4En)tgvi=(x1,yl,z1)fiv2=(x2,y2,22), N
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Q A r18Sve. Scale(v2) Jav2AZE . vIEIEAE H s vl x=x1*x2,vl.y=y1*y2,vl.z=2z1*22,
Q #4718 % Vector3 v3= Vector3.Scale(vi, v2)Javl FIv2AZE, v3MI{EHAE K .
v3.x=x1*x2, v3.y=yl*y2, v3.z=z1*z2,
SEGIETR i S R Vector 3 Y IX ]y v Scale MIFR A T ik Scalefyfdi H .

using UnityEngine;
using System.Collections;

public class Scale_ts : MonoBehaviour

{
void Start()
{
Vector3 vi = new Vector3(1.of, 2.0f, 3.0f);
Vector3 v2 = new Vector3(4.0f, 5.0f, 6.0f);
/74 Avi.Scale(v2) ¥k &) Bvis &) V2t fr 4, RE=1E
vi.Scale(v2);
Debug.Log("{# Flvi.Scale(v2)Eviegfi. " + vi.ToString());
Debug.Log("f& Mvi.Scale(v2) B v2egfi: " + v2.ToString());
/1 EEv1
vi.Set(1.0f, 2.0f, 3.0f);
//4 Av3 = Vector3.Scale(vi, v2)452 ik & & Fv1ih) Fv2ik 47744 5 056 #Vv3
IIVL, V2AAKE
Vector3 v3 = Vector3.Scale(vi, v2);
Debug.Log("{# Mlv3=Vector3.Scale(vi,v2)Eviesfi: " + vi.ToString());
Debug.Log("{& Mv3=Vector3.Scale(vi,v2) B v2#y4i: " + v2.ToString());
Debug. Log("# Flv3=Vector3.Scale(vi,v2) G v3&5fi: " + v3.ToString());
}
}

TEX B, B e A SEBIAL T B~ Vector3ZE fva Fiva, SRJG 43 SR T8
S BTT B NSETT X Vector3 S Bl EAT AR M FH 7 i . A M 4521 ( LI 14-3 ) Wl LA
RI, (RSB B T s, AR RviESUE T . (e A 46 s
AR VIRV (E B SO, TR AR 5 SRS T 3. S i ek Al
{6, H2BCERRE, KITEABUERIGE, (B2 SRR, XPIRIrke
AL, FERFITATE]

F14-3  SLplERIiET T4
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14.3 Vector3 LFEAS Sk

fEVector3derf, ¥ A iR JrikiATAngle Jr ik . ClampMagnitude Jy 7k . Cross/iik. Dot Jiiki. Lerp
771 . MoveTowardsJi i . OrthoNormalize i i/ . Project/iik. RotateTowardsJiik. Scalelyik .
Slerp /7% #lSmoothDamp /5 ¥ . Hi T-OrthoNormalize ¥4~ f 48 5 i Y D RE e fdi FH X 54 K, Rt
SARUGHETA . T IR R X S Tk

14.3.1 Anglef5i%: KRB EEXMA

HAiEX  public static float Angle(Vector3 from, Vector3 to);

ThEERRR by ik TR ol o) & from Fllto ) e £, SR Sh FA BE , SR UE D AS 1 240,180, H.*4from
Mitorh 2 /047~ Vector.zeroftf ,  J7 1R [F1{E 490,

SLIER Fnam S R Angle ik i HI

using UnityEngine;
using System.Collections;

public class Angle_ts : MonoBehaviour

{
void Start()
{
Debug.Log("1:" + Vector3.Angle(Vector3.right, -Vector3.right));
Debug.Log("2:" + Vector3.Angle(Vector3.right, -(Vector3.right + Vector3.up)));
Debug.Log("3:" + Vector3.Angle(Vector3.right, Vector3.zero));
}
}

X B A Start ik, RKITERH T 3R RIS L T Vectorif 45 Jri:Angle ik ]

E14-4  J5i:Angles il /R Az 45 5

14.3.2 (lampMagnitudef5i%: EIEKE

EHAiEE public static Vector3 ClampMagnitude(Vector3 vector, float maxLength);
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THBEISAA Iy 1] T2 ol kvectorfg— AN Jy el . 3L K FmaxLengthiHRA], XEHLHEA
BT
Q &[] fi) Y 5 1] Mlvector J5 [a) AR [ .
O “4maxLengthk Fvectorffi (it , & [l ) i S vector A .
O YmaxLength/N TvectorFRHCT, 1 [l ] it (A 55 T-maxLength, {H 77 (1] 5 vector

AR .
SCOISESR i 5 S 053 1 7 1 CLampMagni tude B (i .

using UnityEngine;
using System.Collections;

public class ClampMagnitude ts : MonoBehaviour {
void Start () {

Vector3 ts = new Vector3(1.of,2.0f,3.0f);

Debug.log("ts#y ¥ {id#& # . "+ts.normalized+" tsi Kk % . "+ts.magnitude);

/7 %F4E &k Ftsat ki, ClampMagnitudeii =) &) #4948 K Htsig Kk

Debug.log(" % fff X Fts4t kit: ");

float f = ts.magnitude + 1.0f;

Vector3 ov = Vector3.ClampMagnitude(ts,f);

Debug.log("ov& & :" + ov.ToString()+" £ ¥$42 &% # . "+ov.normalized + " ovéy# Kk 4 :" +
ov.magnitude);

/754 Ttsig ki, ClampMagnitudeiim @ #9428 K 4 f

Debug.Llog(" % ffi > Fts4g k. ");

f = ts.magnitude - 1.0f;

ov = Vector3.ClampMagnitude(ts,f);

Debug.Log("oviy#:" + ov.ToString() + " ¥{i& &% " + ov.normalized + " ovéyi K
#:" + ov.magnitude);

}
EX B AU i Start i ikirf, B cmIthifl T — 1 Vector3ZZ fts, ARG HIE R T 2448
R Tts B AN T s i 5 i ClampMagni tude A& (IR, 4T AHDCSS A
R BES % IRE UL A SRS 7 R

[¥114-5 #8772 ClampMagnitude S 378 /i YAz 1 7435 S
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14.3.3 CrossFik: BEXFE
HAR{Eix public static Vector3 Cross(Vector3 lhs, Vector3 rhs);
THEEEAR  BET7 L ToRMAS ) B SO, fhn, #a. bRk Fvector3sSifil, MIPHATREFALHT

LHliET

c=Vector3.Cross(a,b);

BP9t 8 ) fEa b SR, Hlc=axb, i) fa SbdEffi e, WA W FPEHR

Qcla, clb;

0 # 1K c|={al*|blsin(e);

O a, bAlcili &4 TN, BIpussdembi i, SRIG mafJr mieds, K818
Tt A, FrllnfEa, bfllcEf —ERFLRR, Rlaxb=bxa,

T A S R i Cross I

using UnityEngine;
using System.Collections;

public class Cross_ts : MonoBehaviour {
public Transform A, B;
Vector3 A v, B v;
Vector3 C v = Vector3.zero;

void Update()

A_v = A.position;

B_v = B.position;

C_v = Vector3.Cross(A v,B v);

/150 AR BB B A AR S0 R, AR
Debug.DrawLine(Vector3.zero, A_v , Color.green);
Debug.DrawLine(Vector3.zero, B_v, Color.yellow);
Debug.DrawlLine(Vector3.zero, C v, Color.red);

}
}
TEXBACES BRI T 3 Vector3ZE fEA v, B vHIC v, 9KJ57EUpdate 7 ik b

i Cross A8t vFIB vt LIS MR AL BC v, B2 2 )t AT SR A R 2 5
MBI EA v, B vFIC vARFR I EER . 1 F AT TRE R 7EScene #L A i Ak Gameti &)
WA E, HESIAFBMAIEEARC viiaRk, E14-62 —skizfTis ki R ge.
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HEARAPbRE

El14-6 I kiCross LRz 7452

14.3.4 DotF5i%: MERTE
HAiE% public static float Dot(Vector3 lhs, Vector3 rhs);

TheEiAE B TR I 28 hs firhs i) 3 . BN, #afibis Avector3sEf], chfloatZsHy
Bl, a5biydefa BB e, MPATRFCS

c=Vector3.Dot(a,b);

B A3t E ) fafib i) i3, Bllc=a-b=|a|*|blcos(e), 4iR [A{Hc>0fTe € (0,90), iR [
{Hc<Offe e (90,180). FESLRRIT A rh, 3 | FH s e e o IR AR XL B R
il R AKX = B B R

SEBER T i S R T Dot T

using UnityEngine;
using System.Collections;

public class Dot_ts : MonoBehaviour {
public Transform A, B;
Vector3 A _lv, AB v;
string str = "";

void Update()

/1H5AY B & 445 £ b9 Torward @) & 4 ) RALAF A
A_lv = A.TransformDirection(Vector3.forward);
//A%|B) £ &) &
AB_v = B.position-A.position;
float f = Vector3.Dot(A lv, AB v);
if(f>0){

str = "BAAG F AR A WA "
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}
else if (f < 0)

{
str = "BAAA FLIFANEF";
}
else {
str = "BAAA FLIRANELFTREF";
}

/17 A kA 4FAHS B & forward 7 ) Al ik &
/1B RA, BRHERAATARR AT, HAMREFAPAfRBYEZR LA LANE
/742 Ay B & A5 £ P BagAR L B A A HT AR
A.Rotate(new Vector3(0.o0f,1.0f,0.0f));
}
/1R & LR L T4tkA, Bédast s & X &
void OnGUI(){
GUI.Label(new Rect(10.0f,10.0f,200.0f,60.0f),str);
}
}

TEX BRI, 29 T3MERA v, AB vHllstr, SRS 7EUpdate s i i Dot
T, Krla A _IVAIAB_ VI s R4 SRR AS R AR B f , ) il FEDR HI W b
EAFIBIAHX AL E R T HITEITRIFER, EEGSPYWIERA . BHXH E Y
4k,

14.3.5 Lerpiik: EIEHHE

BERIFE

TheE5 AR

LHIRER

public static Vector3 Lerp(Vector3 from, Vector3 to, float t);
HhSH e rom AR IER 1A S AR, BB to MIHRESE S AL bR, SHOIH R 5
T E TR Bl NS B fromB tof R ER (B I Bt . 1, A Vector33LBiIA | B,
CHIfloatAUSfEt, W YREF AT F S5

C=Vector3.Lerp(A,B,t);

Q Ht<Oomf, [AEC=A;

Q 4t=18f, [aH#C=B;

Q Yo<t<1f}, [[HEC=A+B-A)*t,

T T A S B R 7 v Lerp RO

using UnityEngine;
using System.Collections;

public class Lerp_ts : MonoBehaviour

{
public Transform start_T;//#z44 443 B 4hik
public Transform end T;//4 & .54% & 41k
Vector3 start_v, end v;//Az444=%E & #5 7 AMVector3
float speed = 0.2f;//4s443 #ik &
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float last time;//4z #1454 # ¥ 6
void Start()

{
start_v = start_T.position;
end_v = end T.position;
last_time = Time.time;

}

void Update()
{

/1A MAG AR 2 K Ak B ATA 25 7) B #)
transform.position = Vector3.lLerp(start v, end v, (Time.time - last time) * speed);
if (transform.position == end v)
{
1135 ARG Fo b R B A AR
transform.position = start_v;
start_v = end_v;
end_v = transform.position;
transform.position = start v;
last_time = Time.time;

}

EX B, BSER I TP Vector3Ar i start viilend v, Ff7EStart JriHnt H
WAL, SR fEUpdate 5 ik hiE T i Lerp, I HGR M {E K45 transformf¥position,
{ifi13GameObject X R ALK F), I AITBITRIFAE (PIRMEIEERIEZES) ),

14.3.6 MoveTowards/5i%: [EIEHGE

HA&iE7% public static Vector3 MoveTowards(Vector3 current, Vector3 target, float maxDista
nceDelta);

IhEERAE M TR A A E current B S 8 target UFH{E A1 . B40, 4 Vector3 st
5] A=(ax,ay,az) . B=(bx,by,bz) fil C=(cx,cy,cz), [ ft AFIB 2 {H A D(dx,dy,dz), EP
D=B-A. spHhfloatSHI{E, NIHHATHEF

C=Vector3. MoveTowards(A,B,sp);

JG . ECH: C=A+k*D, Hrk=sp> Jdx’+dy’ +dz> ?21: ——P
Jdx? +dy? +dz?
SEGISESR S 7Ry HiMove Towards 14 FH

using UnityEngine;
using System.Collections;

public class MoveTowards_ts : MonoBehaviour {
public Transform from_T, to T;
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Vector3 from v, to_v;
Vector3 moves = Vector3.zero;
float speed = 0.5f;

void Start()

{
e E AT
from_v = from_T.position;
to v = to_T.position;

}

void Update()

/1 tf)# £ flito_v-from_veiit Kt E] A slerpsikfrom v4$ zh #)to_v
moves = Vector3.MoveTowards(from v, to_v, Time.time * speed);
/14K MR B 2| slexps 6y 4e 5, 4% F 10045 vAAE AL 5

/1B A7 A AE scenedl B F & oA

Debug.DrawLine(Vector3.zero, moves, Color.red, 100.0f);

}

FEXBACRS Y, B T B Vector3Ar it from_vFlto_v, Jf7EStart ik hx Ha)
WAk, SRJGTE ik Update 18 Jr 7 Vector3 . MoveTowards (1% [M{E K 4 moves , #xJri#e
il — 2 A AR bR 2R R AT Bllmoves I 2k . 1 A T8 72T Ar Fmoves sT (RS sh Lk,
B THHEAEScene M E M HEGame R P A, [K114-7 /& —5KisF rir R IE S e R .

BB

from v . /
.

E14-7  §525 )5 iMoveTowards S0 7k iz £ 145 5

14.3.7 OrthoNormalizeJ7i%: P NFRIMAVIERZ 1L

EHA&iE7% public static void OrthoNormalize(ref Vector3 normal, ref Vector3 tangent);
TheEimBR iy X0 ) B normalit AT B AL AL ER ,  FF% W) e tangentEA 7 (E AZfL AL R, 540,
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WA Vector3 L @viAiv2 (N 14-8f~ ), WIHATAN R RS

Vector3. OrthoNormalize (ref vi, ref v2);

R VIFIV2ER A A T AR . B EVIESA TR S V3, v2AESAT IS S (E hv4,
W E GGV V2RSS HIv3 . vaff e R UE 14-8F7R, BA1EEWT .,

Q [ & v3=vl.normalized;
O miEva5v3EE, HvMsiK M,
Q miEvl, v2, VIFIvAERSRE N =4 &, HeiER—¥m .,

vi(xl,yl.zl)
Loy
Y
Ay
Y
by

. v3(x3,y3.23)

K

S 7 va(xd,ya.z)
Ve
pEapRe ey prp ......“mwﬁwwwf;,\p
8]
v2(x2,y2.22)

[¥]14-8 OrthoNormalizesr & [&]

SCER T @ SE A 7R I 0rthoNormalize (i .

using UnityEngine;
using System.Collections;

public class OrthoNormalize ts : MonoBehaviour {
public Transform one_T, two_T;
Vector3 one_v, two_v;
Vector3 one_l1, two_1;

void Start()

{
/14 eAedb4s
one_v = one_T.position;
two_v = two_T.position;
/1T F AL &
one_l = one_v;
two_1 = two_v;

}

void Update()

Vector3.0rthoNormalize(ref one_v,ref two_v);
/7%:%) B 45 & & A=0rthoNormalize &b 52 5 4 /) &
Debug.DrawLine(Vector3.zero, one 1, Color.black);
Debug.DrawLine(Vector3.zero, two_1, Color.white);
Debug.DrawLine(Vector3.zero, one v, Color.red);
Debug.DrawLine(Vector3.zero, two_v, Color.yellow);
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}
}

EX BRI T4 Vector3ZE i, JiAEStart i ot etk SRIG1E
UpdateJ5 % F il F 77 7:0rthoNormalize, X728 Brone vHilltwo vilFFTiEsefbAb B, f%
JE AR E AL R A AR (2l 455 LAk, W B T8 7)Y, 7EScene M El T dEGame
MERAE, E14-97—ikiaf it LR,

one vIUMILAE

i {kisone vIRI{E

B3 b/Rtwo v .
HHE AR 2 B

&l14-9 A5 )y i0rthoNormalize ) S R iEF 745 R ( BIAS250)

14.3.8 OrthoNormalizeJ53%: 3 MNRFRIHAYIEZZ{L

HZAiE%E  public static void OrthoNormalize(ref Vector3 normal, ref Vector3 tangent, ref
Vector3 binormal);

TheEimBA bk X A i normal HE A T BN AL AL B, I %) [v] & tangent Fllbinormalifi 17 1E 32 fk Ak
B, OXHAE AR
O normal )z tangent ) Z GEFN4E 1L 5 )5 :0rthoNormalize (ref normal : Vector3, ref
tangent : Vector3) R AHIE, 1HZH HIREVLH,
Q [#]fbinormalFE BT [ 7] Ernormal flltangentZH G 1F- 17, ELIA] i binormal 25 i Ji5 1)
JefH/NT905E , Bl fTOrthoNormalizeZ i, binormalfJy i) 1] RETE £ T FH normal
Fitangent2H A ) 1F ¥ 1 Tt vl et B BB 1 B 40 dfbinormal 4 7
I RSE o
SEEIRR T E i SE B 7R 7 2:0rthoNormalize FR{ FH
using UnityEngine;

using System.Collections;

public class OrthoNormalize2 ts : MonoBehaviour {
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public Transform one T, two T, three T;

Vector3 one_v, two_v, three_v;
Vector3 one_l, two_l, three_1;

void Start()

{
/1A A4 4L B
one_v = one_T.position;
two_v = two_T.position;
three v = three T.position;
/1R F A5 A
one_1 = one_v;
two_1 = two_v;
three_1 = three_v;

}

void Update()
{

Vector3.OrthoNormalize(ref one_v, ref two_v,ref three_v);
/1454 i 44 6 & F=0rthoNormalize 4k 32 5 &) ) %

Debug.DrawLine(Vector3.zero,
Debug.DrawLine(Vector3.zero,
Debug.DrawLine(Vector3.zero,
Debug.DrawLine(Vector3.zero,
Debug.DrawLine(Vector3.zero,
Debug.DrawLine(Vector3.zero,

}

one_1, Color.black);
two_1, Color.white);
three_ 1, Color.green);
one_v, Color.red);
two_v, Color.yellow);
three_v, Color.blue);

fEX BefCideh, BeA W] 176 Vector3Bi, JffEStartJrik b x H ik, RIG1E
Update J5 %1118 /11 J7 :0rthoNormalize, Xf7Eftone_v. two_vAlthree viff17iE 2 fk4b
B e AR I AS AR I A (6 2k BLER , 1 HATIST TRERF, 7EScene i & (i

EGametiE i E, E14-102—

ISR AL e .

one_v¥IER{H

three vAIEG{H
.

HAT/5one vi{H

[ T A s FR I A

A7/ three vAO(E

% two vHIIRTH

E14-10 # A} i:0rthoNormalizefl) SLfiE iz i 45 3 (3P5%0)
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14.3.9 ProjectFHik: FE=E

BAIEE
ThaERA

LBET

public static Vector3 Project(Vector3 vector, Vector3 onNormal);

I 7 PR (8] [ H vector 75 [A] fitonNormal |- . EN14-1187R, $ATLLTF
Fe A

projects = Vector3.Project(from_T.position, to_T.position);

J&i . projectsyfrom_T{Eto Ty [] LB A, 535k, mlfitto TIAUA ML it o
i i S R 7 i Project I .

using UnityEngine;

using System.Collections;

public class Project_ts : MonoBehaviour {
public Transform from T, to T;
Vector3 projects = Vector3.zero;

void Update()

projects = Vector3.Project(from_T.position, to_T.position);
TR R R R S S| B A R0 B &
Debug.DrawlLine(Vector3.zero, projects, Color.black);
Debug.DrawLine(Vector3.zero, from_T.position, Color.red);
Debug.DrawlLine(Vector3.zero, to T.position, Color.yellow);

}

fEX BeARES H, B e B T M TransformAZE & from THlto T, H#14fH1k T —1 Vector3
A hiprojects, SRJTTEUpdate Jy ik i/ kProject, K[ from_T.position7E [a] &
to_T.position [ HEFE ] i, T35 ) RS AE fprojects. Ffa 2l TS ARBR R
J 3 2% /\#JWMr WA T AR AR A R . B 14-1 12— 5KiE A T A B g,
i HATIET TR, 7EScenefh E MM AEGame LK H £ F .

« from

projects

F14-11  $EFEProject Pl RIEITEE R
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14.3.10 ReflectF5i%: RETEE

HAiEE public static Vector3 Reflect(Vector3 inDirection, Vector3 inNormal);
HorhZ%inDirection y A St 1al i, Z%inNormal k5% ifi [n] i
TheEitRe Itk H 1k o] o) B inDirection (1) 52 S i, % HAS H AR R .
Q Z¥inNormal [n] H 20 K B e, 75 DU A /1 AR BT F A AR
Q *finNormalli Sz i ( Bfi-inNormal ), 5[] ASZ 5200
Q A, S e R i ) B A
EHIETR P SRR T Reflect I

using UnityEngine;
using System.Collections;

public class Reflect ts : MonoBehaviour

{

public Transform A, B;

A VB & ¥, BVAANHEF
Vector3 A v, B_v;

/IR Vv R A& &

Vector3 R_v = Vector3.zero;

void Update()

R A NCE = 2o SEXIR 3 MR IYE Aok SV Ek AT
A v = A.position.normalized;

B_v = B.position;

R_v = Vector3.Reflect(B v, A v);

w o n

Debug.DrawLine(-A_v * 1.5f, A_v *1.5f, Color.black);

Debug.DrawLine(Vector3.zero, B v, Color.yellow);

Debug.DrawlLine(Vector3.zero, R_v, Color.red);

}

}
X BT, B T34 Vector32 IR A v, B vFIR v, $R/57EUpdate i ik
VAT HReflect, #7AEEA vHIB vt S 0] SEWRAS 28 BR v, J5cf 20 3122 ) Hh B i )
AR AGR RIFUS B A vAIB vARbR S 2R, T HATis 7B, 1FScenefl
PR Game L ¥l h A, XHHISIAFIBIIL BAFR vk, E14-122—5Kiz
Fron SR AR
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14.3.11
BAIEE

IheEisA

LR

I ]

S AS )

UESR A R B «—

K 14-12 #ATTEReflect SL0iE N 1B A 145 B

RotateTowards /5i%: FTkZHH{E

public static Vector3 RotateTowards(Vector3 current, Vector3 target, float
maxRadiansDelta, float maxMagnitudeDelta);

HoZ 8 current MGG S A4 PR, S%¥target i Hn S AR, ZS%imaxRadiansDelta Xy
A REIER: 80, 2 %maxMagnitudeDelta A 4L,

W B T8 (8] NS B current Bl target (U BRIE HEFAMR (A 17 B, b 7 2 vl 8 S e (R 1)
HAAERR, Blhn, A Vector3sEBlA . BHIC, A floatZEE{ERFIL, [MiEA
FIBI A BN Fe, WIEFTLL F RS

C=Vector3. RotateTowards(A,B,R,L);

O YR e [0,e]if, MEECHIARIE R, BIM4RMOINFR], mHECSAMMENRS
PRI Se, M ECHBIE N m AR ELIE, BC=ARL,

Q YR<0W}, FECEHTEMARIBIT A e .

O YR>efit, SHRAKITEMIE, RIRKTeltCHBYH AR,

O B2, RIGHE T ECHITm, MLEW TCrf, TIeLBEE/ L, YR>el} i
BCH5BI ) A

Q [AHEA, BHICTER—Fim |-

R S8 S BiRotate Towards A H .

public class RotateTowards ts : MonoBehaviour
{

public Transform from T, to_T;

Vector3 from_v, to_v;

Vector3 rotates = Vector3.zero;
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float speed = 0.2f;
float 1;

void Start()

113 ATIEAL B

from v = from_T.position;

to_v = to_T.position;

//1546 R orf, rotates£ i from vésig Kiz 3 #lto v &)

// 1 = 0.0f;

//154% % (to_v - from_v).sqrMagnitudeb}, rotates&iito vejig Kizzh2lto vy @
1 = (to_v - from_v).sqrMagnitude;

}
void Update()
{
// =1/ speed [d] F rotatessifrom_v4$ # #|to_v
rotates = Vector3.RotateTowards(from v, to_v, Time.time*speed,l);
/1R B8 slerps g be %, HPR B 1004) vA AR AL 5
/132 478F Rk fescenedL B & &
Debug.DrawLine(Vector3.zero, rotates, Color.red, 100.0f);
}

}

TEX BT R, Eem i 73 B from v, to vAlIL, FFYEStart kst Hthik,
SR JG 15 7% UpdateHfs J7#:Vector3. RotateTowards f1& [FI{EK 4 rotates , i) 2 il —
SN AR R R 5T Fllrotates (¥ H R . 16 AATIZ 17T, A Frotates i AL B
EFTET IS TEScene L B M IEGame B h &, Kl 14-13 )2 —Kiaf T A R

from v

JEBHL

[®14-13 A7 kRotateTowards S0 R 15745 5

14.3.12 Scalefsi%: [EEM4YE

HAiE7EL public static Vector3 Scale(Vector3 a, Vector3 b);
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IhHEIRAA

ELBRT

A R Il ) ta FIbAY B, VB B M8 ik Scale (scale : Vector3)my

XA, fln, % Vector3sifilvi=(x1,yl.z1)flv2=(x2,y2,z2), N.

Q P CiSve. Scale(v2) JGv2AAE, vIFIEAE Av] x=x1*x2, vl.y=y1*y2, vl.z=z1*z2,

O HATtiSvector3 v3= Vector3.Scale(vi, v2)JiivIFIv2AZE, v3EArEEE R
v3x=x1*x2, v3.y=yl*y2, v3.z=z1*z2,

I 1 3 5 S R S v Scale R A Jr ik Scaleff i

using UnityEngine;
using System.Collections;

public class Scale ts : MonoBehaviour

{
void Start()
{
Vector3 vi = new Vector3(1.of, 2.0f, 3.0f);
Vector3 v2 = new Vector3(4.0f, 5.0f, 6.0f);
//1& Mvi.Scale(v2) 454 é) #vide ) #v2it frad4s, RASMH
vi.Scale(v2);
Debug.Log("{& Mvi.Scale(v2)Bviehfi: " + vi.ToString());
Debug.Log("{& Mlvi.Scale(v2)Gv2égfi. " + v2.ToString());
//Eigv1
vi.Set(1.0f, 2.0f, 3.0f);
/11 Fv3 = Vector3.Scale(vi, v2)4# A ik wé) Fvis & S22 iT44 6 66 $v3
/N1, V2T
Vector3 v3 = Vector3.Scale(vi, v2);
Debug. Log("{# Alv3=Vector3.Scale(vi,v2)5vié9{i: " + vi.ToString());
Debug. Log ("4 Alv3=Vector3.Scale(vi,v2)Gv2694i: " + v2.ToString());
Debug.Log("{# A v3=Vector3.Scale(vi,v2)5v3694i: " + v3.ToString());
}
}

TEX B Start Jrikh, EERIGIL T AN Evafive, SRIG MR T 556y
ik scaleMIFRE i ikscalext A fvafiva i ], JFHTENIAISCIE B, S5 R WE 14-14
FiR, XEf T4 RN R S5 (U R

E14-14  #8kScale i Bl r45 31
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14.3.13 Slerpl5iE: BRIHME
HZAiEEK  public static Vector3 Slerp(Vector3 from, Vector3 to, float t);
Hrh S5 from AR (AR IA AL ER , S8 to MIR{EHAS A AR, SR IR{E R
THEEAR ik A TR [N 28 from s B 2 5 to M B ERIE AR (B 1 4. (914N, A Vector3 i

BIAFIB (anE14-1501R ), WG PP RBE

Vector3 C=Vector3. Slerp (from, to, t);

O Mt<Off, [MHEC=A;

O Y%t= 10}, [EC=B;

Q HGeossmBEN e, [ ECa MR SAZEEA x B ( B[]t AFIBRY L& ) 177 1H%)
MR EB, ARSI EUEFE e A5, B s C 5B fiik=e*(1-1),
WE14-15F 7R, SREAE a8 5 [ e CRY T ) o 17 o] S CROB TR U A

|C| = \/ax2 +ay’ +az’ +(\/bx2 +by’ +bz’ —\/ax2 +ay’ —az’ )*t :
XAEEE R AR R CT
Q Y EAFBHEEA R AEERIORT, AN Ef Ty 80, Blay=by=01,
WA L4 y i fExz V-1 21 3R e 1 B# 8, JF HAERahd B b CyME IR 2 R0,

y '’/

_/\(a.\'.ay.az)

\ y

¢ -7
\\iml ,/ B(bx.by.bz) N
L/
[E14-15  SlerpEkiEAdi{l
IR B AE A SR T kS explfdi .

using UnityEngine;
using System.Collections;

public class Slerp_ts : MonoBehaviour {
public Transform from T, to T;
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Vector3 from v, to v;
Vector3 slerps = Vector3.zero;
float speed = 0.1f;

void Start () {
WL R AT
from_v = from T.position;
to_v = to _T.position;

}

void Update () {
// f1/speedtt [F] A slexps M from_v4% #) £ to_v
slerps = Vector3.Slerp(from_v,to v,Time.time*speed);
/145 MR S B slerps i 4o 45, H4% B 1004 v 4% AL 5
/1E4TH A R fescenedil A & & &
Debug.DrawLine(Vector3.zero,slerps,Color.red, 100.0f);

}

}

TEX BT, B9 I T3 Vector3ZE i from v, to vfillslerps, Ji7EStart)ii:h
PG, S5 1E ik Update R ) Tk Vector3. SlerpiiR [MI{E 45 slerps , Ht)5%
il — 2 A A AR R IE A Bl slexps I H 4R . I AIATIafTREIF, #5 F slerps S (9 3L
i, B1THHETEScene LM AEGame M &, 1&l14-16 02 —3KiEF TR #R IR B v

BRI s sl

E14-16 #7457 :Slerpll) S0l 7R 1B A T45

14.3.14 SmoothDampf5i%: FEHEFEHN

EZXiZX (1) public static Vector3 SmoothDamp(Vector3 current, Vector3 target, ref Vector3
currentVelocity, float smoothTime);

(2) public static Vector3 SmoothDamp(Vector3 current, Vector3 target, ref Vector3
currentVelocity, float smoothTime, float maxSpeed);



220 % 14%F  Vector3 £
(3) public static Vector3 SmoothDamp(Vector3 current, Vector3 target, ref Vector3
currentVelocity, float smoothTime, float maxSpeed, float deltaTime);

HrhZ 8 current AR S A8 bR, S%target A S AL PR, S8 currentVelocity 4l
iR s &, S%smoothTime AT HARAT HIPHJE 3R E , Z¥maxSpeed Ay i K% 5l
B, BOAE N IEIF K, S ¥deltaTime Jy ¥ il Y AT wi LR s BE R, B4
maxSpeed*deltaTime, ERIA{EH MTime.deltaTime,

IhEEIHAER I v FH T4l GameObject X 4 M current 2 Flltarget 51 2 [ AU BHLI2 iZ 3 .

SEGIEER T i a SE ) 7R i SmoothDamp Y {H

using UnityEngine;
using System.Collections;

public class SmoothDamp_ts : MonoBehaviour {
public Transform from T, to_T;
public float smoothTime, maxSpeed,delta time;
Vector3 to_v;
Vector3 speed = Vector3.zero;

void Start()

{
E LR E TN
transform.position = from_T.position;
to_v = to_T.position;
WEELIRS -3
smoothTime = 1.5f;
maxSpeed = 10.0f;
delta_time = 1.0f;
}

void Update()

transform.position = Vector3.SmoothDamp(transform.position, to_v, ref speed,
smoothTime, maxSpeed, Time.deltaTime * delta_time);

}
}
TEXBACHE S, E5eH I T 54 T-SmoothDamp 7 ¥ (78 B, JF7EStart Jy kst KA

U4k, #RJ5 1€ Update 77 i 8 FH 77 3 SmoothDamp , - K5 iR [7] { I 45 transform ¥
position, JGameObjectXfG REHIPHIEIZ3N, WEHITIEITRFAE.

14.4 Vector3 Xz=EHF
TfEVector3ZiH, WAMBHAMFTEAEME (“=") BBA, FPHREENEXI BB,

operator == (lhs : Vector3, rhs : Vector3)

IhRELAA

BE B4 T I i hs Flrhs 7 R HGL Al . 42 80h i 1) i Ihsfirhs A H %
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(B RSt 2R [l true, ANSEEIER TR . AR NHIGINGE, s Firhs ) 241

3tk /BSOS AR [N sl o] IR [l true,

ARAH [F] D) — 52 3R [l true
SR R lEd LR RSB =" .

using UnityEngine;
using System.Collections;

public class EqualOrNot ts : MonoBehaviour

void Start()

M Ths Arhs 1454431 10 /NS G /S A

{
Vector3 v1 = new Vector3(1.123451f, 2.123451f, 3.123451f);
Vector3 v2 = new Vector3(1.123452f, 2.123452f, 3.123452f);
if (vi == v2)
{
Debug.Log("vi==v2");
else
{
Debug.Log("vi!=v2");
}

}

TEX B iy start ik, ﬁ;’ﬁm&ﬁ{tTﬁ/\vectOIBmU
AHFEE B MER AT, RIS RAT

aviflive, [ &EvIFiv2HsR

"o FW ] v ﬁle%?ﬁ *ﬂ%

’fﬁuH ZERAME 141725, b a5 SnT g, Jwﬁim\ﬁﬂ”ﬁlﬁﬁﬂﬁi BEA
l’lﬁ’zl"/ﬂtrue

[¥114-17 #4577 operator ==Y {05 iz {145 5

14.5 KT Vector3.Lerp F1 Vector3.MoveTowards HJIhgEF %

Q AL
Q A[a] A

EATIE S HEL
Lexp (from, to, t)J7 ikt ARGEF A[0,1].

Hr<onf, SEEIROIE,

Mt 1, B HRL t= 10, & 7] ) bR oA ), R AT AGE S from
Fto ) BU(E JG X, 1Mif /5 ¥:MoveTowards (current, target, maxDistanceDelta) '
maxDistanceDelta ) f &L IE A ( —oo |target-current]],
|target-current| AHZE I, 3% [A] [ B A" Filtarget#H[n], EimaxDistanceDeltaft 41 2% it Hl
Y current filtarget i HUE A7 ¢

*maxDistanceDelta 5 i
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14.6 KT Vector3.RotateTowards #0 Vector3.Slerp BUThEEEfi#

Q HIFEA: TR HLEER A IOE

Q A[f] k. Slerp (from, to, t) 77tk [l fu) i (KIAE K A /N AR 4 1] B from Allto FASE ) A/
A s 57ER 0, JF B 24t = 1R WH{E AR — € 2 FitoH [R] . Hak [0l ) & (s sl & 4
IOCABA—E HETE, BRAEfromFlto KA .

RotateTowards (current, target, maxRadiansDelta, maxMagnitudeDelta) Jy st [a] fir] & AR 1)
K /& 1 current (1 45 1 maxMagnitudeDelta # [a] 2 & (1) . U 2R 45 32 3h i B2 7 current Al
maxMagnitudeDeltalr4F AL, MR [ i) bk (AL KGR RE AN, BIBSS) 3R R JE iz 3h . T AR [a] i) B
SR Sh L A BELRIIE M current i5 Bl target i, (HEIBBIK W{7], 4maxRadiansDeltak Taf %
TeurrentfitargetJe f IR, 3 [l 5] & i 77 oK Ml target A [A]
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REHITF RS R LA RO T Z R APLE R "B, A i — LB A ] REA R R . AT N
WEALA . ARG A L R IEAS AN A fi] S P 44~ R 4

15.1 A

AR SEARALL S — AR S Ak, 2Bk rh Be 2 s S a2 A L Sl 1 KA i 3H 5, 24
HUAG () A A (AR T-OR iRk 4 o
AHFRE S N Game0l . Game02FIGameiX 375, A5t Wi 15-1 2 E15-301

[%115-1 GameOllz 5k A
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[#15-2  Game0237 5

;

E15-3  Game0337 54

B AR N 15-1 1R .
F15-1 FKIHRILER

b8 =224 ¥ B
Game0l Wk LR AT, il “Enter” 8MAXGame0247 5
Game02 UiF AR g B, fE A Sorb b g o A BUBR R RN LA DY KR 5, LA Bl S o B

CEPAEAR(E/N T0) BEARRIIEARZEH, A Game0337 5t

Game03 T ss A, A “Enter” BN Game02t5 5 BT LRI, A Q" BB LU
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We Ak RV E U H N 1520775
FT15-2 IR IEREAE

# fF BB

A RS LY AT B, USSRy N AR . B A" AT

D TR LR D" 8, YUESLEE vy e SRR, . HFNGE D" AR

w R R W B, P ALl I ERREEE R . (0L LA R 2 304

S TR N S” B, MU SR ANy o SR, (R IE A A 2 2518
flbr e TR T — U RUR A A 23 A O — U7, QR T o SV Y A AT PRSI 13 S 5%
RARfTEE WHE T — bR A BEAN UL, [a)A2 I AE3008 . ARSI 13003 AILAE AL 11 MR AS e

i JERL

A R% o 3 A B U5 SO IR 1 5-4 5578, TR Assets S F A6 F X, 14 BRI AT .

Q Detonator: —/MEIERCRIH.

Q material: £7H A #E#A TTER

Q prefabs: 77 F HE MR ZH 1

Q scripts: FFHL A B A IEIA S

O something: A —LLFARFTIR, FANBIAYFIFBX SO . WG SO
O Standard Assets: F4¢ [ 47 AR AEGETRE

ﬁ’ Favorites

7= Assets

fl15-4  {iFakProject H 5%

15.2 BES5EA

— i, EHPRIT R, IR S AT ST AN A — A SR R — A, X R
X5 Wit EAR LA, LABA 7 d At 2f5 8L, G0 T A D E 25 e BN BYAE TR A
BN O AR N % B RS T2H LA B R RR IR 4 AL b 7 128 4 — A BB R R (L
PR PR N B BT RBOR , TR 2B e A %58 5 s 780% . sRATEARIN &, 75 23 a
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HIRTRI AN £ 15-31 /8 .

#15-3  EMARELIRER

REUZTR

W BA

PLARAR Y

5T )RR

B T Y

H s AR

R AR Y

P AERRAE LA () IS A A RS PE 2 A T . T AETEXS MU AR B T4 (e, mT
VLAY WMEES (pg) FURME Cinstance 1) WISy, WIENS-507R . 24UHLGHIN S
AUnity /5, 77 B R LA 25 X% 4 (jq_kh point ) , —4~ERBfHIHL( M_Camera )
F/h M BRIC ( maptag ), JFHSE OB 19 R ol w26, nES-5FR,
Horjq kh_point FHACHH & B F 3R L @A B XSt s, JUEf MR —4
T4 (prefabs) . BAMEEEEME, th THT RSEFIREEHN ., AR
FAEAE A bR L B R E Y, i 15-6 TR

I AR [E RE S A (pg) FIUEAE (zuojia ) MBSy, WNPE1S-7H R, IS A
Unity)i7, [FIRES 2 9 A I— 125 414 (pd_point ) 1 MHIGFH9 725, IRAb e
FHAFEMNTFETm, B4, 7 E A i — A i SR — /D E bR,
YRR F B AT, N1 5-705 7R . HAT A bRl 4 47 B an el 15-8 %

ST R v, (S BAGI ST T B ASRE L SRR D 5 T RO & 5
B T LALERSERY i 28 X GORHAE S v b by, i ZEAS s
ARG 1 ARG (3 BRI A LME oA 4% /s Kbt o ] 19 2
Jit Fprefabs L F

ARTEAR LA FRGE A A AR M O AR, IR R/ B o 1 R 44
Ji# Fprefabs {434 F

i Z& A HITER ZR0 O, ARHE b AL 00 P 100 O A% SR AR DU s i B8 (k . &
Sl fE—a A TR, W 1S9 AR, SRIGHFE— R TER (xt) |, JFHEI ARG
Y i R ER AP, 35 150 B A R R Tiling X fl40.5. WNIE15-1007 55, J 5§44
Bk S plane 1= BIAT ., J7 v 3 sk B A< 47 1l s 1] 1) O 5 £ A 40U v 1) 1l L8 1k

Laimera

Dires

tior

—p Pl
—_— pihe

e ——p S R B
Lo ——p HLBEAIHL

= hERE

E15-5  HUAEZ AR
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FE15-6  HUEHE AR
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—_— M
R

[E15-7 T4

F15-8 I sgHuis Ak bR
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[E15-9  Ifit Z-04E

f15-10 1 &4 ek

BRSSP ASEUG , W B EATIRIN—244 4, filtnCollider, Rigidbody%, XHAMSMIEH]—T
ColliderfJ &, X FMAME ST A MBI , — Ry HVS (¥ Collider //Mesh Collider ( Component
—Physics—Mesh Collider ), N 15-11F7~, BINJGEZ)%EConvex, HWATFERTICRL . XfF—ik
FERE AL, th T H AE N A REFE AR B 2, I S SR F st T BRI i, % F—
SO SORAN S AARY, nT LA AN H A R A A R A, ARk o AR A S T —4
& #L (% Box Collider, #MP15-12/75 .
L D pent
B ¥ Mesh Collider

PE15-11 3 5 J Aty fli o 45

v

F15-12  HUFE A Rl 1 %
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15.3 1ZFHIK
AP A A, EfTRThEEINR 15-4F7R .

F15-4  EBIALRR

B 2 TR BTN RE
Factory.cs LA, T v S il g
GameO1.cs S R A FH T 0 A A T R S S T3
Game03.cs S 3t REAS L I U ) HERT T AR
Gamesetting.cs WERR Y B EL A, T Ui R B N3 . BF R G IR A L M — S 42 Jr s il 2 ik £ 5L
Jigiang.cs PUR R MR IA . T HIMU A RER: . T K Rk i %
Jq_bullet.cs U IRAS, R Tl PLRE o AR . M AT R 55
Set_game data.cs il {EUFXBARAIAAS T AS R 5C i R
Tk.cs HsEEEA, TR 1T R
Tk_bullet.cs s RAS R R S R AR | R A RS

eSS AR R, N TRICEZHAPL, S AR S 15 LB, T ixd i A1 7
il

1. Factory.csBZ

IZMA ] TR s ) R e SE b . th T A S FTAR S S BN T S KR A
WS, FrLAIAC T 2o4E T Update ik, FInvokeRepeating /i R SEEL AT 5 (O NfE. H 4k,
FrB7 1k S A Ay R RIS T RO R AR SR IR, 75 B X S B A A TR L AR
RS T FR .,

using UnityEngine;
using System.Collections;

/¥*

*RISD, AT4ASER

* %/

public class Factory : MonoBehaviour

{
public Transform tks;//# 832 % 2} %
private Vector3 creat_tk_position;//# 8f32 5t {3 &

void Start()

{
/IR AFOOMERE SR L i ERE — R mis, ALBUZE L4 FiE
creat_tk_position = this.transform.position + new Vector3(10.o0f, 4.0f, 10.0f);
/15 %8 A B 24y, 458 R 7 ikcreat_tk. VUG &151047 38 Al —k st ik
InvokeRepeating("creat tk", 2.0f, 10.0f);
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ES I E-SS
private void creat_tk()

{
I EBERPEARTF S THRBREORREAREN, SHL—HmHE
if (Gamesetting.num tk < Gamesetting.tk max_num)
{
Gamesetting.num_tk++;
Instantiate(tks, creat_tk_position, Quaternion.identity);
}
}

}
TEX B, B e W] T — A Trans formS Y (i A 4bA8 i tks , 48 ek o 18 v A T 44
SR A BN SLAE T 3 S ) LA B, B S AR R Gamesetting 7tk _max_num{iE Sk AH i 250 R:
I BT,
2. Game01.cshifl A
ZJAIAS T T4 e X SR R S s i nak , A gk, il LURYE S2PrIst H /R g
R 7 Xmak, wiEFELHSAmE . XBEEHH—T, Game03.csflA5IbAML, £
RANZFE RIS TRBH A E, 7EAHEEE ., Game0l.csiA FRFS AT s .

using UnityEngine;
using System.Collections;

/**

* 3 LBp g KT AT 0 42 ) K A

* k/

public class GameO1 : MonoBehaviour
{

public Texture2D picture bg;//# % & A

public Texture2D progress f, progress b;//s# B &77/6 B K
float progress length = 1;//#t A &5 KAE

bool is_press_enter = false;//% % 4 Fenterst 740 #4745 %
float bg x = 0.0f;//# % @ K tyxkhdir, ATl @b+

float add_frameo1l = 1.0f;
float add frameo2 = 1.0f;
bool is_load over = false;

/15 m#gF2, WELRTA
/14 R AEHF M, T vAk FlApplication.loadlevelAdditive(1);
/153 ho BGRF R L m HOT R AL 5 FLEUK AL E] 69 LT
IEnumerator Start()
{
AsyncOperation async = Application.LoadLevelAdditiveAsync("Game02");
/15 % 8 F
Debug.Llog("1:" + async.isDone);//& & & % &
Debug.Llog("2:" + async.progress);//m#H# &, EHEO-1
yield return async;
/1 B ARSE
Debug.Log("3:" + async.isDone);
Debug.Log("4:" + async.progress);
is_load_over = async.isDone;
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}
void Update()
if (Input.GetKeyDown(KeyCode.Return))
Debug.Log("# 4 F T Returnt");
/AER I mBAZM AL SR, FATEMNHFHAE

//Application.LoadlLevelAdditive(1);
is_press_enter = true;

}

if (is_press _enter)

{
progress_length += add_frameo01;
add_frame01++;

}

if (progress_length >= 500 &% is_load_over)

is_press_enter = false;
bg x += add_frame02;
add_frame02 += 3;
}
/15 KREABERRE, 5FRIF4E
if (bg_x > Screen.width)

/138 F 5 R4 1]
Gamesetting.begin time = Time.timeSincelevelload;
Gamesetting.which_step = 0;
Destroy(this.gameObject);
}
}
/150 K FRER F
void OnGUI()

{
GUI.DrawTexture(new Rect(bg_x, 0.0f, Screen.width, Screen.height), picture bg);
if (is_press_enter)
{
GUI.DrawTexture(new Rect((Screen.width - 500) / 2, Screen.height - 50.0f, progress length,
15.0f), progress_f);
GUI.DrawTexture(new Rect((Screen.width - 500) / 2, Screen.height - 50.0f, 500.0f, 15.0f),
progress _b);
}

}
fEX B, HR TR mES ST, MBS FEnterf f5 TR UG #0175, @i 5
progress_fi# 58 {fiprogress_length ALl ik FE AR N AL
3. Gamesetting.csfil A<
PZ A FH e A2 Tl U Rt R . X SR (R L A DA B — S 4 Jry s il A0 B AR iR SR TiE k 1
F¥ R HEOR G Roh B B SRR AT AR (Y, DASE G FH AR [R] B4 9 T8 MOAS [+] () 2 880K il 4
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F15F HREHA—RTHM

ZHA . TEARWRM Game02 IR F T, RAMIE . KDCR/NBESEHEYL, AR (&
PG FERS T ) #RT AR G R Bs HEAT IR I S Bl . O R % in kB S iy S il
RS F Betn R B o

/%%

{

*
*
*
*

AR AL K F 6 A AE AL AR
path: L #9554
name: #6948 R
_num: X F4{&

** /
private void LoadFile(string path, string name, int _num)

string num = _num.ToString();

string[] strs;

/748 R iR 6 5 X B

StreamReader sr = null;

try

{
sT = File.OpenText(path + "//" + name);
Debug.Log(path);

catch (System.Exception e)

/135125 AR ARE X, W AREEE
//return null;
Debug.Log("cann't find data file!" + e.Message);

string line = sr.ReadlLine();
do

{
strs = line.Split(',"');
} while (strs[o] !'= num &% (line = sr.ReadlLine()) != null);
Debug.Log("guan qia zhi:" + strs[o0]);
ES: b
sr.Close();
/14 5k
sr.Dispose();

L% s E PRI RER

string[] strs_child = strs[1].Split(' ');

local_jq = new Vector3(float.Parse(strs_child[0]), float.Parse(strs_child[1]),
float.Parse(strs_child[2]));

WEIE o eE VR R g

jq_values = int.Parse(strs[2]);

/7 4L

Instantiate(tran_jq, local_jq, Quaternion.identity);

WEE ESILR SR & 3

num_tk = int.Parse(strs[3]);
/132 3 6 AL & Ak

tk_values = int.Parse(strs[4]);

/1 &I mdbiet arfh
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factory values = int.Parse(strs[6]);
e SRk R RN

strs_child = strs[5].Split(' ');
ESYE-§ 3

int tp = strs_child.Length / 3;
factory_num = tp;

Vector3[] local factory = new Vector3[tp];
for (int i = 0; i < tp; i++)

local_factory[i] = new Vector3(float.Parse(strs_child[i * 3]), float.Parse(strs_child
[i* 3 + 1]), float.Parse(strs_child[i * 3 + 2]));
/&I FHML
Instantiate(tran_factory, local factory[i], Quaternion.identity);
}
/138 B &R KL
tk_max_num = int.Parse(strs[7]);

}

A SRR IR I Bha 2RISR BAE I num_tk{F S5 G AH R EOR 3 5, 0 S6 30 5 47 1
BEHL A AEHIE E 0, (B EER EAE SC B SNSRI H v Sk o
FELTH L, s Bife AL B B HUAR A BRI . By I s BT b, AP el b m T
CENAYRhT 1] ) A — 2R AR, ARE S Z U BORHI B s 8 i U 5 50, AR AR s .
Jx*

* MR e

* */

private void initial_tkVec()

{

Vector3 temp_vec;

RaycastHit hit;
Object go;

Ray ray;

float x, z;

float x, _z;
/it FE A G, z4 4R

_x = tran_jq.position.x;
_z = tran_jq.position.z;
int count_temp = 0;

while (count_temp < num_tk)
{
/1RAF LB EE A AL E
x = Random.Range(bj_pyl, ter width - bj pyl);
z = Random.Range(bj_pyl, ter_length - bj pyl);
temp_vec = new Vector3(x, position csh_y, z);
1T RTEIH & 6945 B 6 -y 4 KA — &4 &
ray = new Ray(temp_vec, new Vector3(0.of, -1.0f, 0.0f));
Physics.Raycast(ray, out hit, ter_height + 100);
/¥ B B R G AEE
/5B HMMERBE, FLRBALTEHEPAAGERSE
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if ((x- _x)*(x- _x)+(z-_z)*(z-_z)>length_to_jq &8 hit.distance > length_to terrain)
{

Vector3 v3 = hit.point;

v3.y = v3.y + 5;

ES %53

go = Instantiate(tran_tk, v3, Quaternion.identity);
go.name = "tk " + tk_cur_num;

tk_cur_num = tk_cur_num + 1;

count_temp++;

}

ARJEIAS P Ay — 2 42 fey s AR RE ] A i IS 3728 fwhich_step LA BLS ) SEE {fimoney |
B Sl X HH rE RO (B th_max_num®F, AP 2 A BT H TR

4. Jigiang.cspzx

A TR U I ERS . TRk RS o AR AR TT AT A2 A 360 B ERE , B &)
AREMBO0RE (1 TiERs . (EARIS T, 2L Input. GetKeyDown () FllInput.Getkey () X 5|, Hi#7E
FEAE T RN — W, TS TEF S T i SR . FESCEIEF3tet, T ik Tt s
BT KA, FEiE Hrotation M4 H S flrotation, Hlitransform.rotationdf¥{E . Jigiang.cs
A AL G PR o

void Update()

/W At k4
if (Input.GetKey(KeyCode.W) &% angle down_up < 30.0f)

Debug.Log("#:4:F 7T W4" + angle_down_up);
angle_down_up += frame_angel du;
/1de EF SR ZLARAN A SR A, PP fispace.self
transform.Rotate(Vector3.right, -frame_angel du);
}
//S: WA T 4
if (Input.GetKey(KeyCode.S) &3 angle down_up > -25.0f)
{
Debug.Log("#: 4% F 7S4" + angle_down_up);
angle_down_up -= frame_angel du;
transform.Rotate(Vector3.right, frame_ angel_du);

}
/IA: e £ 4%
if (Input.GetKey(KeyCode.A))

Debug.Log("#: 4 T T A4t");
/I £ T Ae A A7 2 B e R4 £
/1N e kT av bt )G B AT £ 4 kbt 2 T
transform.Rotate(Vector3.up, -frame_angel 1r, Space.World);
}
//D: AT
if (Input.GetKey(KeyCode.D))
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{

Debug. Log(" %4 F 7D4");

transform.Rotate(Vector3.up, frame_angel lr, Space.World);
}
/1 AT £ AT K

if (Input.GetMouseButtonDown(0))

Debug.Llog("#H4TF 7 RARLA");
Instantiate(jq_pd, jg_kh_point.position, transform.rotation);

}
/1 RATF A Ab
if (Input.GetMouseButtonDown(1))
{
Debug.log("®4&TF T fAr&E4#");
if (Gamesetting.money >= 300 &&% current_value < 300)
{
Gamesetting.money -= 300;
current_value = Gamesetting.jq_values;
xt_length = ((float)current_value / Gamesetting.jgq_values) * 300.0f;
}
}

}

FEIX BAACHSH, 38 98 Fl Input . GetKey 7 I3 AR 19 b F 22 4 W%, Hi i Input. GetMouse
ButtonDown /7 i % il HILFE R K B2l o

5. Jg_bullet.cspiZx

A TR UGS TR ORGSR | ABRKE S8, HARBD U BT/ . Tk _bullet.csfibIAS FH 45 il 1 sk
ARG | RN RS, AU S AR, BN RS R AR TR H h A5 , 7RIS EHGA

using UnityEngine;
using System.Collections;

/K

* MR

* %/

public class Jq_bullet : MonoBehaviour

{
public Transform tk exp;//#& ¥ 2 % 484
float this time = 0.0f;
void Start()

this_time = Time.time;

void Update()
/140 RT- 544y A RAT 21400k, N A Ah4Her, @ LA ARF
if (Time.time - this_time > 4.0f)

{
}

Destroy(this.gameObject);
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1
void FixedUpdate()
{
/1F 5 VAEA100 K 69i% & & & ¥ forward 7 #)iE )
transform.rigidbody.velocity = transform.TransformDirection(Vector3.forward * 100);
}

void OnTriggerEnter(Collider otherObject)

IR R RAN G AT £
Instantiate(tk_exp, transform.position, Quaternion.identity);
Destroy(this.gameObject);
}
}

FEX B b, i FH Time time s il 738 fc K A= AERsga], Ftransformiy TransformDirection /57
0 KET A, JFTEONTriggerEnter Jy ik Hb S Ak K K 4L 2 s ) o ) 4 58
6. Set_game_data.cshiZx

ZIAA FH T HVEASRIOE R i i i e il X S s b HAR SE B e i & . MU arE . 0GR
A3 P RO S . s TICBAASE nT DAFEIT H T AR Y Assets H 5% B AR REdE SO, SRR
&, Y TRES AT AT SCPERT, T B R B SO S B A B R S e, S DR,
JEFTIN 2 PR AN B EE SR i ok ek lisakds 5t . Set_game data.csPAIAS (A U0 F F s

using UnityEngine;
using System.Collections;
using System.IO;
using System.Text;
/138 B A B R KT AR
public class Set game data : MonoBehaviour
{
StringBuilder sb = new StringBuilder("", 256);
E Rt
string num = "1";
/1A B
string jiqiang = "";
/1A 4 Gy i
string jgsmz = "222";
WEE TR R 3
string tks = "12";
/732 5% & 4 fih
string tkz = "111";
JIEL] 428
string bgc = "";
/1 &L A&E
string bgcz = "333";
s SIS 3
string max_tk_num = "15";

void Start()
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{

getDate();

appends () ;

L SN & 5 AN )

CreateFile(Application.dataPath, "FileName", sb.ToString());
}

/—fmE, it R L HEEFRARE EARESENZE
134 Far RBARZ AT, hddeiiiefo L a2 0E L6951 R
private void getDate()
{
GameObject fsj1 = GameObject.FindGameObjectWithTag("jq");
GameObject[] bgcl = GameObject.FindGameObjectsWithTag("bgc");

GameObject go;

for (int i = 0; i < bgci.Length; i++)
{
go = bgc1[i];
bgc += go.transform.position.x +
go.transform.position.z;
if (i != bgci.Length - 1)
{

}

"on "ou

+ go.transform.position.y + +

bgc +=

"wom,
)

}

won "own

jigiang = fsji.transform.position.x +
position.z;

+ fsji.transform.position.y + + fsji.transform.

}

e i3 &

private void appends()

{
sb.Append(num);
sb.Append(",");
sb.Append(jiqiang);
sb.Append(",");
sb.Append(jqsmz);
sb.Append(",");
sb.Append(tks);
sb.Append(",");
sb.Append(tkz);
sb.Append(",");
sb.Append(bgc);
sb.Append(",");
sb.Append(bgcz);

sb.Append(",");
sb.Append(max_tk_num);

}

/**

* path: sC#-€# R &
* name: S {469.% 4k

* _iﬂfo: H )\ﬁf"]g
*/
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KA

$15F R EH—EF HH

void CreateFile(string path, string name, string info)

{

}
}

/] A iRAR &
StreamWriter sw;

FileInfo t = new FileInfo(path + "//" + name);

WE - & T
Debug.Log(path);
if (!t.Exists)

{

/] e RS TAFe, W) 6 —ANHT 6 ST

sw = t.CreateText();
}

else

{
/1o R A A, MATIF
sw = t.AppendText();

}
/147897 KB A4z &
sw.WritelLine(info);
Eib#

sw.Close();

/15K %Rk
sw.Dispose();

TEX BRI h, B TIRZ T E A XA, JF7E )7 HigetDate () AR HL — L0 B (1 R dE
5SS ERE, SRJGfrappends () s BHEREN , B5 7FCreateFile () Jy B ol Eidindm 2148
TE IS
7. Tk.csHZs

A TR S T A TN . IR PR 1T T LUT — A7 B BRSOk R, sk
15-5Fi7R, S—FNHARFPRE LR, BT WS IRE L Ko

#15-5 BRITANBRRTERE

RS

WX ARTTEE 7518

B i HERE b2 ik

WA TF
A 71
itk
K
RS

U6

P A2 8 L

Jr Tl A e B
HUAE A SESI RN

i R AR

g7 A B R B

/1R 7@
private void step_zero()

{
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}

Vector3 vt = Vector3.MoveTowards(transform.forward, (tk_aim - transform.position).normalized,
Time.time * 0.001f);
float _x = (v3_temp.x - vt.x) * (v3_temp.x - vt.x) + (v3_temp.z - vt.z) * (v3_temp.z - vt.z);

v3_temp = vt;

vt = vt.normalized;

zero_count++;

if (_x != 0.0f && zero_count < zero_count_max)

{
transform.forward = vt;
}
else
{
which_step = 1;
turnRightOrLeft();
zero_count = 0;
}

TEX B, Fvector3fiiMoveTowards J5 12240 7i trans formi forward 77 [m) 7 248 M LM BT 7E 07
BRI, 2 UER: fA BE R ORHE 1L iER: ,  sa iR,

30 5 A BE R A Ak Rl PR s R YA RS A /NI ERIA R TR R RH , T SRR A ST AR T 6], B
1R BEUn T B,

/ /77 # -update
private void step_first_update()

{

E-B ZUE Ligow =
if (this.transform.up.y < 0)
{
this.transform.up = new Vector3(this.transform.up.x, 2.0f-this.transform.up.y,
this.transform.up.z);

}

float f1=Vector3.Angle(transform.forward,Vector3.up);
float f2=Vector3.Angle(transform.right,Vector3.up);
/] 5B E KA A I 810, At zib bt M K T448, xbhlafs TAF K T304
if(f1<46.0f| |f1>134||f2<60| |f2>120){
first_is_stop = true;
}

/738 % A fHfirst_correct _count_maxili 78 #— kAT 5 &
if (first_correct_count < first_correct_count_max)
{

first_correct count++;

}
else
{
first_go v3 = tk_aim - this.transform.position;
first_go v3 = (first_go v3.normalized - this.transform.forward) / 64;
first_is_rotate_count = 64;
first_correct_count = 0;
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F15F HREH—BTH

}

first_is_stop = false;
first_is_stop_count = 0;
first_last_count = 0;

first_last point = first _current point;

}

e k- 0]

if (first_is_rotate_count > 0)

{
this.transform.forward += first_go v3;
first is rotate count--;
first_correct count = 0;

}

/138185 7 ) 1A

if (first_is_stop)

if (first_is_turn_right)

f
transform.Rotate(Vector3.up, first frame angle, Space.Self);
}
else
{
transform.Rotate(Vector3.down, first frame_angle, Space.Self);
}
first_is_stop_count++;
/1R R K FS0R G 4 &
if (first_is_stop_count * first frame_angle > 50)
{
first_is_stop = false;
first_is_stop_count = 0;
first_last_count = 0;
first_last_point = first current_point;
}

first_correct _count = 0;

//77 # -FixedUpdate
private void step_first_fixedUpdate()

{

/4o R 32 % A&

if (!first_is_stop)

{
/15 R first_check_waitifa] s @] —kie L AT 5 %
if (first_last_count < first check wait)

{ first last_count++;
transform.Translate(transform.forward * tk_speed, Space.World);
}
else
{

first_current_point = transform.position;
first_len_last = first_current_point - first_last_point;
/1% AT HESE Bk VA e RS e
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if (first len last.x * first len last.x + first len last.z * first _len_ last.z < min_len)
{

first_is stop = true;
}

else

{
first is stop = false;
first_last_count = 0;
first _last_point = first_current_point;

first_is_stop_count = 0;

}
}
}

X BT ARl se i) A Bt EE, JrAb B T LUK LA -

Q 438 s B ED transform i up 77 5] A 75 B8R IE ;

O YT bk T b R I 2 R )

O Y SEAE — S s (] PR T R 8 e /INE (i S B R 2 A BERSA ) |, A SE SR
o 2 YR A [ 5

Q Y FEEABPHAE T FaTsE— B ], %5 SR8 — KT M .

YHUCHE AR SO R AT RO RN, IH o kATt T R AR, AR Ry B
THIR.

/1R E
private void step_second()
1
Vector3 vt = Vector3.MoveTowards(tk_pg.transform.forward, (tk_pgaim -
tk_pg.transform.position).normalized, Time.time * 0.001f);

float x = (v3_temp.x - vt.x) * (v3_temp.x - vt.x) + (v3_temp.z - vt.z) * (v3_temp.z - vt.z);
/] SARAR IS BAT AR, A R
if (_x != o0.0f)

{
v3_temp = vt;
tk_pg.transform.forward = vt.normalized;
else
{
v3_temp = Vector3.zero;
which_step = 3;
}

}

FEIX B, i fflvector3.MoveTowards J5 i 4 & 10 e A (R RS, & N sa A i it LA,
RIS RH 2R P AN AT A BRI, M IR A R, R ORIE sk i MLME & S KR R LA

KGRI, T RS HIL T i i rotationfl, A TibMESRITE M I AT, WEAVRE R
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rotationfl Efitk_pg.transform.rotationff MHid flrotationft, A& HFHuaAG1CHS F BLn F s,

/1K 50 5%
private void step_third()

if (third_time < tk_fire wait)
{

third_time += Time.deltaTime;

}

else
{
/1% Bl tase
Instantiate(tk_bullet, tk_fire_point.position, tk_pg.transform.rotation);
third_time = 0.0f;
}
}

X B AU ] T2 i 0 se M B & 5, A MRtk fire wait®b %% ST — kMU, JHitk fire poin
t.positionf L BILM AT E , Fitk pg.transform.rotationff ly Sl 4k i rotationfl .

YRy AZ FIWUG T S, A S L A i BUIn R s
/13 B dn et

private void caculate xt value()

{
xt_value = ((float)tk value / Gamesetting.tk_values) * 0.5f;
xt_value = xt_value > 0.5f ? 0.5f : xt_value;
tk_xt.renderer.material.SetTextureOffset("_MainTex", new Vector2(xt value, 0.0f));

}
/1 H o G906, AR R A SR B AL
private void caculate xt foward()

{
Vector3 dot = Vector3.zero;
dot.x = Camera.main.transform.eulerAngles.x - 90.0f;
dot.y = Camera.main.transform.eulerAngles.y;
tk_xt.transform.eulerAngles = dot;

}

T BA A P Sfeds il 1L 2% BOMELAN ML AR AR i, A FIAA BB SCRAS ( material. SetTextureOffset )
SR S M A5 AR AL . A M AR AR I RAR L, F5 A0 AR Ay Sl AR A S BRI y ik
eulerAnglesHH%, FLURTT I 25 AOxBBAPLI M, 811 SR 0A 2  [R1 4 S L,

15.4 FI{ER SR/ HBE

AR NASLHIRINE— TR/ N, LAGE T B R AN GE 1 7 7 S it WL R BB B 1 e . 1
FET M — " F B/ N E R, G4 N Camera map, #AJ5%tCamera mapi® & (&l 15-13
FiR) nF,

(1) % # ClearFlags ADepth Only, DA T3/ N 4% ;
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(2) ¢ # CullingMask Aimaplayerfilterrainlayer, VAH T4/ 24 MEPEIITEYY;
(3) WEBFHF (Projection) MIEACHGY (orthographic );

(4) B EViewport Rect Wi MfH, 45/ b T4 T4

(5) B EDepthfE A0, HAHZIR T HREEAHHLIYDepthl.

8y

E15-13 /N EHER L Camera_mapl) ik &

SRJEHEIE 5 . MU AN 1) A/ b R 7R B354 ( BIASEAY vh i maptag WAk ) 89258 H
maplayer, M{EHRFAFAL (jigiang—pg—M Camera) 1, CullingMaskiEIiAE tfEmaplayer, 7
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