Box2D v2.0.1 FHRF

JBEX : Box2D v2.0.2 User Manual

FE  Aman JIANG(GTEEF) , #hiEER.

1. &

i}

1.1 xF

Box2D 22— 1"ATixkhY 2D NUABERE. FERFRATLAEMIANEREERE | CRLEYIAINEE]
BEINA(E | ILHREREKEEREN. MNiEFkiINERE | MIESIERE— MEFMESIE (procedural
animation)f&R%E , MAEHNEIERNREWIE. (RETLULHRESIE,

Box2D ZRAIERY C++ KEMRY. 5IZEPEMRIARBDREEE b2 HiSk , HEXEEHEREIR
XS | EZ BRI F ISR,

1.2 %EFHE

Tl RBEERELRE TEANWEARS , fINRE , 1, BENYE. NIRSE | BIEERE
—T Chris Hecker # David Baraff (google IX&EZ =) UABLLEIR |, (RARE T HSIEEMEL , (BBA]
BILAMRIRIF It 7 i — LB AMES: | LAME(R(ER Box2D,

Wikipedia t2.2—MRIFAMWIEFIEFANRAERENR  ERESEERRELL google BERA , AAE
HRBEE THEORIEE,

XAROER , BINR(RYFET Box2D REREMMTTIERY , {RAJLAE XIS,
K7 Box2D 2R C++ Bk , FTLURRIZESE C++ FEFRIRITRIZLE , Box2D AR /I{RATY

F— C++ BEFIE. REIZEKEEEIMmITE | $HENRLT.

1.3 ZOEEE
Box2D FpE—LEARRNS , XBHAIEH—MEENEN , EHEENXEESEFTFAIHEIA.
Witk (rigid body)

—R+DEFEYER , B LEMEARRZ BNEEESBETEAEMN., EIMGEaIERE, TE
ERYITIES , FAIBZA(body) RAENIAK,
ik (shape)

—HRTERIRE T4 (body)RY 2D Hii#EL{al45# (collision geometry), FZABEGEER (friction)FIik
S(restitution)AItFRMER,

2y5h(constraint)


http://www.box2d.org/manual.html
http://www.gphysics.com/downloads
http://wikipedia.org/

—M YR (constraint) 2 IERYIAE RERYIEERE. £ 2D b, — MRS 3 MEHE. R
IHE—MDURETESS E(GIRERRR) | BBRAIFUE BRI THE L. Xt | WA RBEREX M T FIE
%, FTLAXMIRHEIR T E 2 T EHE.

I (contact constraint)

—BILENIAERE | LAR FRTHEIUEE (friction) FIPR S (restitution) BIFFFRLTER.  (RKIZER AL BUEE
—/MEMRLIR , EfISB5HK Box2D B,

X7 (joint)

Ee—MATERIN S MIREER—HERIZIR. Box2D SHFHXTIREE : ek , &1t | IEE%
F, KTPATLSHFRS (limits)F15ik(motors),

XFBR#Fjoint limit)

— M XKTBREIoint limit)fRE T — M XTHIEISEE. FIaAZLREEN REME—SeEARENE
.

FKFLGA(joint motor)

— MR DIAREKIRR T A B EHESRIXGFERRIIR, 5190 , (RATLAER— M BIARIRE— TR
hiEs%.

& (world)

—MIEHFRHEVIER , IAMAFREEIERIIES. Box2D FHEIESMER |, BXEEETUE
Y.

2. Hello Box2D

2.1 glE—/MER

S Box2D TERFEBIE— M SERIS (World object IBIEEFFE. XE—METERFE , ISR
G

ZEE—IHENS , BIIELFEEN —MHFIIEESR. Box2D FRBESRINEMHEEGN, R
JHAXE , BEENRIBTHRE. XMEERITRE IS/,

b2AABB worldAABB;
worldAABB. lowerBound.Set(-100.0f, -100.0f);
worldAABB. upperBound.Set(100.0f, 100.0f);

« £& : worldAABB ROZKIELYIRFRERI X E X |, ik worldAABB B KB K/NEYF, WNER—
MIARIAT worldAABB HIIAR , ERAFREFHE LS,

ETRENEXENKE. BN, (RAILUEENSHRNE &R RFENRNERRE). 78, Bl
HIFHF (world) ZYMELERBEIRS TUFHIARER. — MAIRPRMWIA TR F R EEL.

b2Vec2 gravity(0.0f, -10.0f);
bool doSleep = true;



MEFNBEHANSR, BERFEEH (heap) LRIEHANS | FHEBHSH IRFERE —EHEH,
M, XM F i RTLATERR ERUEE,
b2wWorld world(worldAABB, gravity, doSleep);

BAIAERIE T ECRMIEEHER | LER(BINLRAHE,

2.2 fliE— MAE=
VBRI TS EEREIR -
1. fERRfIE(position) , FEfE(damping)FE X —TIK
2. {EFIHFISAIERIA
3. fEFIIUEES B BESE IR
4. TEIA L RIEAAR
5. TR BR R AR AT AR

F— , HIEBER. ZRIZEHNFTE—PAENX (body definition) , EIWIRE XHAIFK
IEEEARIIRAE.

b2BodyDef groundBodyDef;
groundBodyDef.position.Set(0.0f, -10.0f);

BTH , BT EEHAXNSRAEER, HANSAMRFEIRENRISIHE, WEAEE
HEESHPIR(static body)BIEZRY , ESMIIRZEIFIKBHIHE , BMNEEEN. 3—MIHREEZTREN
BHE Box2D MRHEE/IRHSIA , MIAREOARERT | ATLIBNIBUAREF#SH.

b2Body* ground = world.CreateBody(&groundBodyDef);

F=H BB MEENZSUIEN. HAMER SetAsBox BHEEIEZUTEMES— I EF
(B . EFHIP R T RYMARRR L.

b2PolygonDef groundShapeDef;
groundShapeDef.SetAsBox(50.0f, 10.0f);

Hrp , SetAsBox REURIN T M BEEHFNEE | XERNE  WESHE 100 MRS (x ) LAKR
20 NERRIE (y 4H). Box2D ERIEEFEANK , FTrefibRERNL , FTLURATLARKKEBRKE. A |
TERNRFEEARER | FERRIETRRBEITIE.

FEBULS |, FAVEBUEA LQEMMESZIOR | LASSRIEEAR.
groundBody->CreateShape (&groundShapeDef) ;

BEFH—IR , Box2D ANMREFREFRSAIARIS . BRIz b2Body Z5Ha,

EREMAREBLAE—DRYK | BIERRZESHY., AMRALUBRESSIAREMKI T 21E
SRz £, XNESHRZZRENTIFIE Box2D WEPHIRBEE—E | LUBBER bug £



=
B,

AJRERERITTET , K& Box2D KEFHE— b2 A, XENTHEEIHRIREBZEEFS
KA,

2.3 QIE—1aSIib

WEBMNELE T —MEEK , BT LR EREIE— SR, BRTRIZIMIEE
XBIZ , BN HNEIRREREMLER,

B4/ CreateBody BIEEYIK,

b2BodyDef bodyDef;
bodyDef.position.Set(0.0f, 4.0f);
b2Body* body = world.CreateBody(&bodyDef);

ETXREMNUBEBHFN—SHERREIAE L, FERIMNEEERES 1, MANEER 0. #
B, PREREIRERT 0.3, FARRINFLUS | AR SetMassFromShapes 5ixkap SHAE
HRETEEBSNRE. XiER 7IRTLEREMIRHRI— A LRRR. NRRETEERN O,
MAMAKSTREENSES. MARANREMES  XRENHTARNEZTHEARBAR
SetMassFromShapes H/REHE.,

b2PolygonDef shapeDef;
shapeDef.SetAsBox(1.0f, 1.0f);
shapeDef.density = 1.0f;
shapeDef.friction = 0.3f;
body->CreateShape(&shapeDef) ;
body->SetMassFromShapes() ;

XMEBHIEIE. IERICRESHFTHARENT .

2.4 151l (Box2D AYHFA

BIELWnF TIvAEM— ahSE. WERIFIMEFIRZ Y. BIOIRELHNTEFTE

Box2D e —LAA IRt Ao 5 (integrator) , IR SMEBEEIRT AR LSRR | ©%
SR sEERA—RET. FRLAFAIEES Box2D SEE—NMTEE | EERRIEYIES  EFTEED
60Hz RUIRRE , tBHlE 1/60 RYRTIEIE ., (RAJLAERERRIESEL | (BRREAEIN/IVOIRATH FE
BEN. HNBASKEELTUERNK , FIUAEERELS RIS PRAMRERDUXF). E&
T, XAHERER

float32 timeStep = 1.0f / 60.0f;

PRT TS EEZSN . Box2D HikE £ KfFES(constraint solver), £9SRKfFeRFATRRRE FRIFRE
R, —IR—. BMILNRESHSTRAKER | AMSERIIKBE—NLIROEZ | O SHERENRS
—. BEEIIRIFIE , RNBEERFFELUREZIR. ENA Box2D HERRER 10 k. FILUZES
NEFEERXNE , ARCEEERESREZENFE. EONERSEBINEEFEEEE B
i, ESHERSROEEHERSERE, XERINERANEOREL



int32 iterations = 10;
TENBEPIIERHETELRN. —MERHARR—FE. —RERFEENELS ZHFRIBRIRE
BETBLAIR |, (R LIER MRS N EIRIEH LR,
MERNITLAFFEEIAEIR T |, iR PEIABERROZF NN ER. BRERRENIZE R
b2World::Step , BEBA—XFE T , XEUVRTHBRARYIERED,
XA Hello World FeFFiRiHEIFEER |, FRLIEREEM EL. MFrafBhmd , NBSFTENHE
SHRRIELARIERERAE. Yay | XEEENL 1 708K 60 NTEZHER

for (int32 i = 0; 1 < 60; ++1i)

{
world.Step(timeStep, iterations);
b2Vec2 position = body->GetPosition();
float32 angle = body->GetAngle();
printf("%4.2f %4.2f %4.2f\n", position.x, position.y, angle);
}
2.5 F58TIE
L MERSBEHERERE , SUBEIEEHEH delete B , FiEMIATIX TN AREFEPS IR
XEEEIRIVEFTEEEER, AT , MREOZED , FARSXTRIESTERES | EAENBELTHT .
2.6 XF Testbed

—B{REAR 7 HelloWorld flF , {RMi%FF4aE Box2D HJ testbed 7. testbed B—MERTTIIIE
RN ERME | XE—HERER

* AIREIAAEIAYREN

* FBARRIERISHIRRIRAR

RTE == S S

- BEUEFREmEENL AR, URREFSE

* EiFFRSIEY



I Box2D Version 2.0.0
Dominos Tests
|D|:|min|:|s 7

Iteratin:unslm §|
Hertz I f0.0 §|

[+ Fosition Caorrection
[¥ “arm Staring
¥ Time of Impact

- Drany
¥ Shapes

v Joints

[ Core Shapes

[ a&EBs

[ CBEBs

[ Pairs

[T Contact Points
[T Contact Mormals
[T Contact Forces
[~ Friction Forces
[ Center of Masses
[~ Statistics

FPalse |

single Step |

quit |

1£ testbed FHEIFZE Box2D RIS , LARIEZRASHISLS]. HEMIFEIHARMUEHEFRES
Box2D,

iE= : testbed 2(FM freeglut #1 GLUI SRifY , testbed AFHAE Box2D FEHI—ER4%. Box2D
AREXFERETHY , #ifg HelloWorld 57— , {#F Box2D HA—EFTEESR.

3. APIigit

3.1 A=EHE

Box2D RIIFZIRITIRIREBR N T REREE MU ERAT. EATIGICE Box2D T INHAES
BR=E.

Box2D EFHEAERINIIER(50-300 FHAA). XHFET malloc 8 new ERSEAIHE(heap)
PEAFRARN  FEEZTEATER. SHXENEMKNEGRHBRIEE  flma
(contact) , AIRESUERILRTERE. FRLABAFEEAXENSIRHE— M EXEIDEC=R(allocator),

Box2D RIfRIRTIZRRER XIS ERR(SOA) , SOA HHF TIFSAERTRIA KAt (growable
pool), HBERFHEIEKES , SOA [IREI—RELEHNAT. ARTRERELS  e=EEE,
XL O RE , SEURIHERE.


http://www.cs.unc.edu/~rademach/glui/
http://freeglut.sourceforge.net/

E/9 Box2D §EH7T SOA , FRLMRRIZZKIZBA4ZE new 8 malloc ¥R , FoRE X1, {RRFDE
— b2World , BB T IEYIK , F2RFIKTIHII (factory), XfES Box2D vJLAEER SOA #
BSFERMTSIEREEE, Kot AEX delete 5 free —MIA |, RS XTS,

LHIT NS EEEAURHE , Box2D £FE—HIGINAE. ALt , BERT—ME(stack) D ELeEKE
FREEHEDEL. (RAREXROMEDELRS | (BELIE—THREEREN.

3.2 I #IEX

W LEFmA , RFETEE Box2D APl BUiZitHiEE T — M OEE. FRIAS(REIZE—1 b2Body 5—
N b2Joint B9AHE , {RFBEJFF b2World BRI EREL,
XL RIS :

b2Body* b2World::CreateBody(const b2BodyDef* def)
b2Joint* b2World::CreateJoint(const b2JointDef* def)

X AR R AL

void b2World: :DestroyBody(b2Body* body)
void b2World::DestroyJoint(b2Joint* joint)

LREIBR— MIRE XTI IRT R |, (REERMA—NENX (definition , 5 A def), XEENEBETE
BV X THIEEXER. BIYXERNAE BTSSR | FRESHNHERD | 1B
HEEXEIASEL , HiEBEF(accessonBIEE.

EARARNRE R |, Bl b2Body EEBIEFIHESAARM T ¢

b2Shape* b2Body::CreateShape(const b2ShapeDef* def)
void b2Body::DestroyShape(b2Shape* shape)

T AMREZIENAISIA , FRLMRAILAER S ERIEENX |, IGRTRIGRFE].

3.3 Bfu

Box2D GFBTAE , BTSRRI ES TR, XA L ARESEK- T
FI(MKS)Efz, JoELE , Box2D HIBILISASEIFHIALIE 0.1 B 10 K AAOREEII., IXATRE ML
BN AN SRR T,

fE—A 2D MBS |5 | INSRASEFIREIERBIRMAAN, BASE , INESEURERIEH , thaTss
SHEREIRATTA. — 200 EEKAPIAE Box2D B 45 ERFIAK. BE—TEA—
T BB S B S A EIGED. FHAEE,

- JZE : Box2D EHIIEE MKS S, BahARIR T ALIRHRFRE 0.1 5 10 K2id., {Ralae

BT R RGSEE M THRRIIE. Box2D FEIGI TR OpenGL 1SS,



3.4 P&

b2Shape , b2Body # b2Joint ZEERIFRIBIE— void 185 RMIMNAFEEE. XERU Box2D
IR , LURIREIB T 1B ER R B 2895 1 ZE PR EETS EHY,

ENEBGF |, RS ERONRTHIINZEIRERES  Xatap T — MBS IA. MRFEHe
IRFLBESEINIR, WNRIFENNE | (RHEEEEEIHE,

GameActor* actor = GameCreateActor();

b2BodyDef bodyDef;

bodyDef.userData = actor;

actor->body = box2Dworld->CreateBody (&bodyDef);

XER—EFERFEIEN=G

. (ERflESERGABRINGE

© SN EE S ER—REASG

* 2 Box2D BRHFE— X1 RIS HEERRS iR — s st

ICERPLIRERAIER , FAREMNETRA. M , (RREERF—EIE. fl , MRFEE—T
RPRE— I ABIES | BMRBAZEREMARTESRT— I ARiEt. FEE— IR RERE
gt AER—MIRPREF— I HEREH. XURSSEERFIR.

3.5 C++ tHXH

C++ BERBRANEENZE | (BFE APLZITAEAAIBAREK, EEIE— C++ EMRESEFE
FEZEENXHEE.

KR BNERME I 8 pimpl 122 ? ©fi16elE APl Bk EEE |, Bl IRESEEERNS
B K.

BB eV EFERAEEUENRTT((riend) ? t1iF , BERERTHHETELTESE.

HANZBRIZE— C-API £ C++ U8 ? thiF , BXEFYMITIE , HETRESSEEFRENA
BB, 54, C-APL ByETFRIAFN4ER , —14 C-API EREARA T 4%,

N Box2D iR T RABZAE. BIE—NETUSESEIRITFIRE , FrAFKERAGREFIFA
BiUE. HEeBR TEERT A BRSNS, XEFMNERERBEREEF AR , RE2
il | FEHEP ST ENRIME T WERREL. Wt , RHAEER—NMEBRTEE APL, X4,
{FRBRIXNESFMEEE B RIEREAL :)

3.6 TAEA
SIFARRERXA APLAGIRI , that's ok | {RIFEIRILED | MMt , MEUFEHAXT Box2D MR
%, 57E i BETEL


http://www.box2d.org/forum

4. R

4.1 XF

b2World 28E&EYAINXT. SEEEEINAAEE , FRFREER (F7i& AABB &if), RS
Box2D RIKED 3 EERGEY b2World 395K5EhK.

4.2 QU — MU R
SE—MERTHER. (FRABRE— SERI— ENHE.

HXTTEER(AABB)MIZBEEHA. BHTLHAXR—LIERESTLARAERE , b 2 BRNAR
£, MFFRROFSYIAERISE RN | RMAZUHFBIREN]. XeERF R TN ERiGH.

ZoEaER— MEFRFEGEA new #1 delete :

b2World* myWorld = new b2World(aabb, gravity, doSleep);
// ... do stuff ...
delete myWorld;

o JFE 1BEIZ , AABB FIHFRBAZEGIFMARRERNXIZE KX, MNRYAET 7 AABB , EfTB#HG
&, XA2— bug,

4.3 [ER—MER

HREXLSERTORMERMARSITNI |, XET 2ERENMARMXTHNELFITE. &
HEATITE—L b2World HEERE,

4.3.1 =4

HFREATIRGESL. (FFRERRE— MBS —MNENXRE. Fia0

float32 timeStep = 1.0f / 60.f;
int32 iterationCount = 10;
myWorld->Step(timeStep, iterationCount);

ERELSTRZE | RTLUEEMAIXTRIER. SURNERRIRSIREWIRNINE | KRS
BEEFTRAUABFFEREN]. (RULMERNERRIEAESHITHIESE | BIRMZEREIEERERIR
Fr. a0, NSRAREEE—MHEEFTIARIRIEER | (ROVERT AL ZRIBUZYIR,

IFANZBIFAE HelloWorld #i2hiiERY | (RBEER—MEEAIRELE. ERX—LAIRIES(RA
AERIERAIER MEFERE. BEFEER MRMZER—MMAT 1/30 # R9RdEE. 1/60 RIRJIEE
BESEN—NERENEU.

IEAUREIEH T IRKERSER S /R E R AR X T . BESAEAERETEE TR |
EREFEAIRFRAEREL. 60Hz 1 10 RIEITiFF 30Hz 1 20 JRIEA,



4.3.2 FisttR

gn_ERmA , HAME—MIRFIXTRISEE, (RYLERERHERPREMARTXTHEREN]. 5l
XERAIESIREEH R AR RIRTEYIA |

for (b2Body* b = myWorld->GetBodyList(); b; b b->GetNext())

b->WakeUp () ;

FENREFENHRER. fld0 , TENRBIEIRY
for (b2Body* b = myWorld->GetBodyList(); b; b

b->GetNext())

{
GameActor* myActor = (GameActor*)b->GetUserData();
if (myActor->IsDead())
{
myWorld->DestroyBody(b); // ERROR: now GetNext returns garbage.
}
}

E— TR ERZEI—ERIRF . —B—MEERT | B next I8HHEEIEE , FLA
b2Body::GetNext() iSIREILIK, BRITEREERZAHEN next 185t

b2Body* node = myWorld->GetBodyList();
while (node)

{
b2Body* b = node;
node = node->GetNext();

GameActor* myActor = (GameActor*)b->GetUserData();
if (myActor->IsDead())
{

}

myWorld->DestroyBody(b);
}

XRER SRR, 2R |, (RATRE AR — N AR ECRER Z MK | XEHMFRE D
G, RRFSEEVRTERNA | (BfELEeH—FI50%

b2Body* node = myWorld->GetBodyList();
while (node)

{
b2Body* b = node;
node = node->GetNext();

GameActor* myActor = (GameActor*)b->GetUserData();
if (myActor->IsDead())

{
bool otherBodiesDestroyed = GameCrazyBodyDestroyer(b);

if (otherBodiesDestroyed)
{

}

node = myWorld->GetBodyList();

R EREXMREEMTE , GameCrazyBodyDestroyer X EER S 7+ AV REIRSE,



4.3.3 AABB Eifj

BRHMRREXRE— M XFRFFBERIR. b2World ZA1KEERT broad-phase HUELENS , 12T —
A log(N) RIRIEF L. (RIZMH—MERALIRAY AABB , M b2World SIREI—/MNrEAHIHERZ T I
AABB RIIZIRZEIEE. IXAZEHAY , B/9REEErR DIREFRL AABB SHlEZ AABB fHAZRIASR. I
M, TENREKREIFIE A SiEE AABB HHAZRIFARFHIREERTE REXAIIAR.

b2AABB aabb;

aabb.minVertex.Set(-1.0f, -1.0f);
aabb.maxVertex.Set(1.0f, 1.0f);

const int32 k bufferSize = 10;

b2Shape *buffer[k bufferSize];

int32 count = myWorld->Query(aabb, buffer, k bufferSize);
for (int32 i = 0; i < count; ++i)

buffer[i] ->GetBody () ->WakeUp();
}

5. Yk

5.1 XF

WIAEBNENERE. (RTINS , HEFIFEIMIR. YIRS LARSSRIEEESRY | BSHIR K
EASR%E)  FEASSHEHTWIRRERIE.

AR TARNET | MIRETTIoRER R Pizs). £ Box2D FHMARERIE , XERER—NIAL
AR MNARKEASTERS .

BEFSREREIRITOZAMIRRIIETT | X RHEEEIWARRINE | AEER AT EHRERIN
B. BIMEAFEERMRREFEEEI EMRETHERE].

5.2 YIIFEX

TECIEYAZ BHREEIE— MIRE X (b2BodyDef), {RATLUBYIRE X BIFEERK £ |, AT LATEMR
AU SRS P RFEN]. XEBURTIRATIEE.

Box2D SMWMAENX PHENLETE | EASRFEMINEXAYETT. XERERTLUEAMER—MD
RE X EBIES MDA,

WEBAIE—EWIAE MAIRRALR.

5.2.1 [RE{ER
BEMEYNREMERRITE |
1. MR EX PEIMIRE
2. BrUEMIA EIREEHEIRZ/R)



3. BT LR ZEIRE
EREFENAET , RIEFREREITTERERERE XA, XeERmEHEMAE SIEI—SRE.
M, EEENEMETEFEEEmEE. fl , IR —MIRKE | FE—BERINRE.

(REJ LA E X P B EREMR

bodyDef.massData.mass = 2.0f; // the body's mass in kg
bodyDef.center.SetZero(); // the center of mass in local coordinates
bodyDef.I = 3.0f; // the rotational inertia in kg*m"2.

HeREREMRNSEEANEECHo B,

5.2.2 (UEHIfAE

YIRTE X RIRI T — MERIZRIa L BRI S | XBENAEHRRRIEMEmERHeEsIED
UEEEMEE.

— MR EEEERNCARKEBI R, EF—MEMANRSR  FARMX TR A TR R =T

wHIM. B—TREDENRED. BROBIRTYE EFRNRESE  slENtHE b2MassData i
B. Box2D WERRIFSITEEZEERYRRIELD | a0 b2Body SEFMHERORIZIERE.

LRKIIEVATE MRIBHR | BIRB(RAFAFIBEROAERE , ARSEEMANRR. (Refsets AN
EHEEMANAE  AEHAZROIENZN. NREEFREE THHRNREMLR , BBAROESME
Z#%nh , BRIRRLURAR LRRAARFIX A,

bodyDef.position.Set(0.0f, 2.0f); // the body's origin position.
bodyDef.angle = 0.25f * b2 pi; // the body's angle in radians.
5.2.3 [

FRRERT R/ R hasER, HRSERERRN  RABRRNEMAEEMIIESSK
4 MERARENEILEREEZ Y. A , EHAERUNER , FEXP N RFERIIER.

FRESARTEERILIE 0 EIFRS52E , 0 (stEiREMERE | THMERERE. BENR , BerEmn
ZfE 0 2 0.1 Zj8) , BBEANMERLIERRE | BACSEMFEERLN.

bodyDef.linearDamping = 0.0f;
bodyDef.angularDamping = 0.01f;

FRERLTRREESHRE , EEER/INIRHRIE BN LA TR EE |, mBEERARIRHEE
e HEER AL T . NR(REREERIREL () XA R T .

5.2.4 {FIRSE

RIRRHATR ? FHY. RUMIRRINAZRSERH  FRLIRYIRED | BMEIIREREERT. =
—MIKELETIEsRT , BAIIERELEREUE.



= Box2D HE— MR (E—BWIK) BLE LB , WIRMSHARIRIATS | iIHFERAR CPU FF
H, MR—NESIIRZEMET —MRIRPAMIE | BBANRIRPEASEER. SR ERIXTIEL
RRRAEERAORTR | EIIRESEER. (RBATLATFHIRERYIR,

BEIYHRENX , FAILISE— MRS AT LMANE | 5 U — MARREIIIR.

bodyDef.allowSleep
bodyDef.isSleeping

true;
false;

5.2.5 Fif

BHRHR | £ HELSRATREESERENNIARINIZE]. NR—MIES | E BT KIBEEH
AOEIRE |, (R RERE N —LYIERIERT 7RI, IXFRSRARFR/IREERIN (tunneling),

FUABRT , Box2D B IELRRIHEN (CCD)RR LRSS HER SR | XEBIEWFIRRIIA
NERFIERIERTHRN. SIZEREXRIFHPROFHE | FoXLaHEt ERiHERE (TOI), Wiks
FERBHRIE(INE— TOl, AE—EEIEIRINESHER. IREVEXNTREEEHNIT.

—i% CCD AR ATFIHSRZE , X2 7T RIFME. E— LS REEENSYAR LD
5/ CCD , & , {FseEA— IR e R EEEE, 188 CCD , F ¥ RexhEarEEE,

SIRBEIRIYMATE Box2D #FRAFiE#(bullet) , (REERBIFKANZIT S RREPMLAIAE FH. 1R
IRRE—MDIRNLZIZRFRERLE | FATENIRE.

bodyDef.isBullet = true;

FIEFF R ARSI,

CCD MIRARRRA , FTLURABER AR EHIAERR A F3#. FTLL Box2D BUARERNEIR
MEFSHMAZIBMER CCD |, X ER LA tH R — M ER0UTIE. AT, AR —LEE%s]
AR ZE—EER CCD,

5.3 Y1

YRR B FNRES R R tH RSSR AR T K5emhy. XESHFATLIBE— EMaIo kel
BN |, F RN RS,

PHARTLAREHNSEEFSR) , IXEURTREMR. MBI BT AE 2 — .

b2Body* dynamicBody = myWorld->CreateBody(&bodyDef);
. do stuff ...

myWorld->DestroyBody(dynamicBody) ;

dynamicBody = NULL;

« JEE KEAEER new B¢ malloc KEIEMMAR , SNHAARSAEX MIFRIEE | FEYIRE
REWIBESHAIRL.
SRR 2ZEH IR ERMBaN. (RATLAFIERRamaSr | BReauve , FAEFERE

SR [BRIENSHR. B, SIFBHEFSHIRIIHR | BREASIERIE. £ SR LM
IR BHUES SR EHIIRNREEFRIERE. E£RER , Box2D SIREFHSWIRRIER



B FERERENT , XEEASD T EEAIEH SRS BETA B RE.
Box2D HAMREMIAEXRISIA , tEAMREEMHTEEE (R T BAEUEEs) . FRLURILICIZIGRIAY
YREN , FFEREFIMIREX.

Box2D 7eiHRIEIIMIFR b2World SISKIESMIR , B2 NIRMAIBRIEETIE. M , RV
WA EABE B RIS T

5.4 (ERYIE

EeIET— MR Z R | IR EHTIFSERE. EThEERERE  HREMEMEE |, FEi
7, UREERREE.,

5.4.1 REER

{RATLAFE iﬁﬁj‘ﬂ*&—/\%%ﬁ’]ﬁi , XIBERERINSFEIRIN L2 RIARES ey, BIRERATRYE
YUK ERSRITIAR AR R

void SetMassFromShapes();

RS ERRERE. fI0 , (RURESKEIR | BIRREERECHREAR.

void SetMass(const b2MassData* massData);

B LA X R E A LISRISMIARRI R E 50

float32 GetMass() const;
float32 GetInertia() const;
const b2Vec2& GetLocalCenter() const;

5.4.2 KEER

WARPREEREEZNNE | BEXERERATLIAEX LR SEHE

bool IsBullet() const;
void SetBullet(bool flag);

bool IsStatic() const;
bool IsDynamic() const;

bool IsFrozen() const;
bool IsSleeping() const;

void AllowSleeping(bool flag);
void WakeUp();

The bullet state is described in Section 5.2.5, “Bullets” . The frozen state is described in
Section 9.1, “World Boundary” .

Hep |, F5ISIE 5.2.5 738 shaldk | IREINSIE 9.1 HRIAR hEimA.



5.4.3 (U EFNEE

{RALORR— MR ENRE , XEREREXFAEIHEER. (RETLIRENE  REX
RELEHR.

bool SetXForm(const b2Vec2& position, float32 angle);
const b2XForm& GetXForm() const;

const b2Vec2& GetPosition() const;

float32 GetAngle() const;

{RETLApA)tH FRAMRRIGRD . 1725 Box2D AEBRVRINEMERARL |, A , BERALBEE. BUm
Rz, AR—MRROZKCDARE R,
const b2Vec2& GetWorldCenter() const;

(RELULRISGEESHEE |, LEEENTROURSH.

void SetlLinearVelocity(const b2Vec2& v);
b2Vec2 GetLinearVelocity() const;

void SetAngularVelocity(float32 omega);
float32 GetAngularVelocity() const;

5.4.4 HfisE

(RATLAS— RN AR, 858, LIRRE. SNA—IMNE0TER |, (REEREH—HAMVE, X
EESSENRON— N EE.

void ApplyForce(const b2Vec2& force, const b2Vec2& point);
void ApplyTorque(float32 torque);
void ApplyImpulse(const b2Vec2& impulse, const b2Vec2& point);

MRS, HEEUPELIREYIR , BRIXEAGHERAY. fl , RAsEBENA—MIER , F 7
TPIRRIRSIRTHERE, IXRBYS , {RETLAEREXEERIMRS

if (myBody->IsSleeping() == false)
{

myBody->ApplyForce(myForce, myPoint);

5.4.5 MiriEis
MIRREE—ETHERE , SR RERSMEFRUTRZ AFRRMNEE. NRRATHX

LeitS , 15& Jim Van Verth #] Lars Bishop B “Essential Mathematics for Games and Interactive
Applications” , XEEREERRERL , FrLARTHUCMER,

b2Vec2 GetWorldPoint(const b2Vec2& localPoint);
b2Vec2 GetWorldVector(const b2Vec2& localVector);
b2Vec2 GetLocalPoint(const b2Vec2& worldPoint);
b2Vec2 GetLocalVector(const b2Vec2& worldVector);



5.4.6 5%

{ReETLABRH— MRS | EEXEEREESIMRBRARZ BFEUE.
;s = s->GetNext())

for (b2Shape* s = body->GetShapelList(); s
(MyShapeData*)s->GetUserData();

MyShapeData* data
. do something with data ...

}
{REETLARSKRI TS R AR K TS PR,

6 2K

6.1 XF
R ENER ENRELAEE. BIMEREBTFENIENERE. BHER  RERIEEE
& , Box2D BILABBRItEHERE.
FAREBERMIRSHIIMR. FARETTLUERTREER | RE LA LER LTS BRRE,
FARKITB TR ENMDARTETLUABE S MK, FAREMESRSE |, FTLATE Box2D He[LISLIIF S

KERAR. SRIFEES | BMETLSCHN L B SRR SEE FIRHEESE).

6.2 IZIREX
FARTEN FETF ORI, BRMIFARSIES(RIFIE b2ShapeDef th , BHITIAREIESIRIFIEEIRE
R,
6.2.1 EEiikE

BERALMENRERMOCEEXSRIB). Box2D XIFHERIIMER , BEAEENSH. BBk
Box2D HhfIEMMENL , FAEEERNIERSIER N FRZAFECER)KIELL. BERSHEESRE
EO0R1ZE, 0 BRERBER , 1 2r-4£RER. JAHBERMIARZERIEERR , Box2D MREKE
FATARNERSE , XREILA T ATUTeAY |

float32 friction;
friction = sqrtf(shapel->friction * shape2->friction);

IRERILAESREE , BR—T , ERELAET K. KENEEREREE 0ZI 128, 019
BRR/NKASIEE | XA IEEHNE | 1 NERR/INKRIEESBEIBMIINRGT | XFR T2
E, BRERBYXFNAER

float32 restitution;
restitution = b2Max(shapel->restitution, shape2->restitution);
EAE S

B MR KRESAIER |, IRESBITIHAEIL, XZ2FE A Box2D {FR TR KERE, LPEERE
fR/\BY , Box2D tBfERIEEMHlE | IXEN T LIRS,



6.2.2 ZE

Box2D BJLURIEMI IR R E S ECRITEMNNREURENRE., BEEEERRERESSE
AAREIL. At , #EFEIAZER b2Body::SetMassFromShape RIBIEFANIZERE.

6.2.3 ik

fliEfmEE— ML REIRAERIERN RS, WK, ReIE 7T — M EEITENAR. (RRERT
52 ARME  AeStEaNE  BIRAFEABHBTEZERENE (RAC(IURE
2). Box2D B FEFFNE ST 7 IXHFRIRIETRIE,

Box2D 37#F 16 Mg , MTHA—MAKIFETLISEE R TE MR, (RIERILEEEX MR
DIRMEERRLREE A EME. fIa0 , (RTLUE— NS AN IEER Z BAAE , RYZEErs
fiifE , (BERNRMIBMSKERNE. XEEI AP , Fia0

playerShapeDef.filter.categoryBits = 0x0002;
monsterShapeDef.filter.categoryBits = 0x0004;
playerShape.filter.maskBits = 0x0004;
monsterShapeDef.filter.maskBits = 0x0002;

ftEA e LA HRIEE— NEHIVAEZRS|, (ReJLALLR—MERFrE AR E 2 EAE (IEERS ) 8iokix
AhtiE(RERS]). ARSIEBERFT—LURMANXEKNEY  EBITENIPLEE. ETmEfF
&, shapel #1 shape2 E2H#E , i shape3 #1 shaped JKIZTALALIE,

shapelDef.filter.groupIndex = 2;
shape2Def.filter.groupIndex = 2;
shape3Def.filter.groupIndex = -8;
shaped4Def.filter.groupIndex = -8;

RREAZRS | Z AR E ST RME BRI, ROIER , A RHIEEESLE
.

iEREME Box2D FRIEBRIEIE , XBE—1MI% !

* BRSIR ERINKIEA S SR — SR EROIAR A RS

© E— MR ERIRARZ B KIEA S R A RTE

* AR LABIEEME RS AXTIER YR CRIRZ B EHiE

BRI RREERREIEZEENTHMETRE , {RALAER b2Shape:GetFilterData LA
b2Shape::SetFilterData FINEBFERAZ b2FilterData 45140, Box2D SEFHISER , ATLURE
BE(EA b2World:Refilter FEait{TE k.

6.2.4 {ERRkES

BRI B ETEF MR MARREEE | BAARMZEERN, XATLUBITERES (sensor)k
5ok, (ERER NIRRT AT ERHER A,

RRAILUBE—TRIRC AE RS | (ERERTLARESHEIER. 1518 , 8 MR ERTLIES MR
F BRI AZ T LIEGHRY.



myShapeDef.isSensor = true;

6.2.5 EllsENX

b2CircleDef 787 b2ShapeDef HiEIn— M2 — NI E.

b2CircleDef def;
def.radius = 1.5f;
def.localPosition.Set(1.0f, 0.0f);

6.2.6 ZBAZEN

b2PolyDef BFEN1ZION.,. BEEHMBERTEE —RRXIT , FILUSFHARIE. RAINREE
b2_maxPolyVertices EX , HAIE 8. MRIMPEEFZMA , (RUMIE b2Settings.h F Y
b2_maxPolyVertices,

SESOENR | (REREHANREE. XEMRUIUEIREN TEFLIRRZ z mEhs
FHCCW)RIIFENX .. ERRIFRLAIRERIRRIEHHY , IXEURTARATAARZR SN,

ZUMBRROZLE , BHE BT RSBLAERME. &E  REANZESEATR
R. Box2D =B,

Convex Concave

XEE—N=RAIRIZEREXAIBF

b2PolygonDef triangleDef;
triangleDef.vertexCount = 3;

triangleDef.vertices[0].Set(-1.0f, 0.0f);
triangleDef.vertices[1].Set(1.0f, 0.0f);
triangleDef.vertices[2].Set(0.0f, 2.0f);

MRESWEX TR RIREF. NRFREEMARRE SO | BRlREATEIR.

ATHE , BLEREFATLUBZBIADRWNER. TLARMTRY. PORMTYIRRSEER | 5
ERBREERBRIEY.

b2PolygonDef alignedBoxDef;
float32 hx = 1.0f; // half-width
float32 hy = 2.0f; // half-height
alignedBodyDef.SetAsBox(hx, hy);

b2PolygonDef orientedBoxDef;

b2Vec2 center(-1.5f, 0.0f);

float32 angle = 0.5f * b2 pi;
orientedBoxDef.SetAsBox(hx, hy, center, angle);



6.3 ISR

TR MRENX |, MEBEERE RN ; AR RIXECIER.
b2CircleDef circleDef;
circleDef.radius = 3.0f;
circleDef.density = 2.5f;

b2Shape* myShape = myBody->CreateShape(&circleDef);
// [optionally store shape pointer somewhere]

XEMEIE TR | FREERIIZI TR £, (RERFERIARIVETT | EAS YRR T
BEHERGEE 9.2 BIUER).

ERNTIARZMAZ S | (R R EAREIRET T B AN REML R,
myBody->SetMassFromShapes() ;

XRERAIRE |, FILMRNIZ AR EERE.

{RAJ AR ISR ERO— MR | ARETLULCSRAREE — RTINS &R, BN ESLRAT LUSICARL:
AR | ARSI ARSI B S HERS,
myBody->DestroyShape(myShape);

BERIIR ERIRARZ S | (R BEREBRIAR SetMassFromShapes,

6.4 {ERAZA

FHREARSEERENARA, FULEEI—MMARRIREAE RN, BIMRERTLIE— REE
BEFHRZA. @15iEEE b2Shape.h,

71X%H

7.1 XF

AT EFRRIEMALREIHR | BeUREIECYIR £, EiPrsEfF2A8 , RERME
. XTILURFESMARRIGEEGESR , isHE#ErEa).

BLEXTRMTIRS (imit) , LME(RZEIEEPEE. BEXTIERM TSI (motor) , BRILALFEER
EEIRENXT , EEMRIEE T EARRIIEEEAE,

AT EEBEHSARNAE. (RULMERXTREHIMNE  RERH— N SBERZIEEIELAIRIR
TEERE, (FETJLMEHIXTER - BXTEEET , ARRM—M. BEMAIRADEIHE
BLDXMSENRIFRTAS) , BEIRFEETA.



7.2 XBENX

BIXTEBENRER b2JointDef, FIBXTENEERMNARNYIAE , TeeEHT—NEESYAR. A0
RIFERZBAFANGE | BB IE— MNEERNEFSYIRIXT )

(RETLAREA—FXTEERAPEIE. (RIETLURM—MRC , BFBHEIEAIA R ERIE, LR
F, XBBIATA , (RATLURE collideConnected #/RESRFIFAEERIIARLE,

REXTENSERRH—ELAEYE. — N ETEEEE— M mM@nchor point)KENX , X2
ETFEEYAFHIR. 7£ Box2D FIXLLEERFEMIRRTISE , X, BMESRIARNENER T
XBLAR , KRR UMIEE — T EEHERXSESRE. B, BEXTENFTEEIAR
YR Z BIRHERIAE. XHEABEEI X THIR e E B aVERT AR It L ERAEEE.

VIR ABUETTRE R Z R, FRARS AR T VIR EREL , BT AED TIE. A , XL
WBEREEERNBTRE , RSz EEE VTSR, XEFEXTITAEIEE,

HRRIKXTIE X BRI TR ORIRE. TEZHAIRNEE].

7.2.1 IBEXT

IEEXTRRERNXTZ—  SEA TR MK LRI RZEREBNZEEE. SFREE—
IEEXTE , MM GREENERIVE L. ffE  (RIEEM MEFRBIRPR R, B PHEREER
WA 1, E-AERUEREMDR 2, XU T IEEARIKE.

XE—MEBEXTENAINIF. TELHAIITF THHE,

b2DistanceJointDef jointDef;

jointDef.Initialize(myBodyl, myBody2, worldAnchorOnBodyl,
worldAnchorOnBody2) ;

jointDef.collideConnected = true;

7.2.2 gk XH

—MEERTSEFRMIRLZT—NER |, BFMERER. IEREXTRE—IEHE | B MIFRY
HEXIhERE. IXFRZ A XTI,

hody2

anchor



BIEE—MIERXT | (RRERHR MIALUR —MERAIRRER. IEHRBSREDFERE
MBMET .

LBl , MR X ERT R — MR Z R,

b2RevoluteJointDef jointDef;
jointDef.Initialize(myBodyl, myBody2, myBodyl->GetWorldCenter());

£ body2 HATEHEERT . XTANIE. HFE Box2D FHNAE—H | IEtABIEMEHN. =l
E , [EREBA Initialize() BIEERTORT | TEAEXTAN 0, TEWM MIASRINNAEEER.

BEE , (RETReBEEHIXTA. Al , IR TR LR IREIFIDIX,

ATRFISBFHRIFATAREE—NEER , AbEENAEBIHERE. SeERMZEE 0, BT
FHatEURS R T2 0.

AT BERHIEEXRTHEE (BEZHASE)  BEAIETR. SXTLEESHNLNE  BiXE
BIRAYE, FESIMIXE

« AR "B AHIRRDEE B SR EHA 7"

BAUSFIRZAAEE. FTLURATLUAXTEERRE— I RAHEE. XD DEASERFESERIE
B, BEAEERTERHAEBH T RAHE, SBHEHEN , XTRETR , EESREE.

(REAJLUMERX T SIAREMNRT ER., REEXTEEREN 0, FRE—NBEBERHISEKHE
BiE], XEEEASIIERELIEXT e  BESERTIERRIRE.

XEEN FEIEERTEXRNET | R, KORE—MREIAR—15iX , FERTEIER,

b2RevoluteJointDef jointDef;

jointDef.Initialize(bodyl, body2, myBodyl->GetWorldCenter());
jointDef.lowerAngle = -0.5f * b2 pi; // -90 degrees
jointDef.upperAngle = 0.25f * b2 pi; // 45 degrees
jointDef.enableLimit = true;

jointDef.maxMotorTorque = 10.0f;

jointDef.motorSpeed = 0.0f;

jointDef.enableMotor = true;

7.2.3 BEIXH

BanXT (prismatic joint) SEIFR MIMKIBIEEMIEXIZ) . ERMELILAN .. Bt , BXHRE
—"EHE.

anchor

s Aﬂslmion

BIRTRIEN B LR TIERRXT | RREMAELRMN T |, HAEMRA T 1. LUXHERIKEE | 3
MFRE— B X TRFIAR DAERAIBHRTEN



b2PrismaticJointDef jointDef;

b2Vec2 worldAxis(1.0f, 0.0f);

jointDef.Initialize(myBodyl, myBody2, myBodyl->GetWorldCenter(),
worldAxis);

jointDef.lowerTranslation -5.0f;

jointDef.upperTranslation = 2.5f;

jointDef.enableLimit = true;

jointDef.motorForce = 1.0f;
jointDef.motorSpeed = 0.0f;
jointDef.enableMotor = true;

IERATREE— NESSNENM , M X DR EE— N T TEENM. XMISEET
iRz £ inEEREIE.

USRI R T —HF , A Initialize() SIEBINXTRS , Bz 0. FrLA—EEMREIIRESEER
8870,

7.2.4 BiXET

BRXTTRTEIREENER | B MNMDARED(ground) FHIEERIMRIL. XE , 3—MIETHE
B, B— MRS TR, BRRIE HKERIR TR A,
lengthl + length2 == constant

¥ zround2
e around]
lengthl length2
y 4 anchor2

&\ anchorl
body 1

{RIERT LR —N R & (ratio)sRIEH B A , XEER—NNEmtb S —UER., Y, —A9L
RIOtBEEB—MIE/N, Mxﬂz_JL,L%LXﬁ\EE*;}WLWIH(mechanlcal leverage).

lengthl + ratio * length2 == constant

HENMIF , NREHE 2, BBA lengthl LA R length2 BFEfE, BINEE bodyl HIEFHIZ
RIBESRIERE body2 BEFHI—F,

LRRHN—N2RAN , 5—MNEFRKEAT , XAgESHEE. L , AORGERRETR(E
). Bt , BREXTARTENNEAKE. BN TENREIRTSEEREEHXMRARKE. &
AKERESREN | LIRIRHESRES,

XE— B ENXRIBIF

b2Vec2 anchorl myBodyl->GetWorldCenter();
b2Vec2 anchor2 myBody2->GetWorldCenter();
b2Vec2 groundAnchorl(pl.x, pl.y + 10.0f);



b2Vec2 groundAnchor2(p2.x, p2.y + 12.0f);

float32 ratio = 1.0f;

b2PulleyJointDef jointDef;

jointDef.Initialize(myBodyl, myBody2, groundAnchorl, groundAnchor2,
anchorl, anchor2, ratio);

jointDef.maxLengthl 18.0f;

jointDef.maxLength2 = 20.0f;

7.2.5 50X

MRFEENESRIIERE | (RTREREEE. RN L , £ Box2D FRATLABE RIS
NS , EXFAATOEN , MEXFENITEATREELZR, B, RES/IVOBHTIEE | RIERE
BEFASHIAS. Box2D T —MEIZERHNERBNGIE | SBXT.

joint2

body body2

HR XD EERMEE X TS X T E (ground) 9K | (RATLUERESXLEXTIRE, 3
Hb, BIEENEREEREEIATSRT . Box2D FHEMh(ground){EA bodyl,

KUTFBRNERS , (RATLUBE— M RS (ratio) , IBRRFE A%, BIMESTIENRE  L—
NEIEREXRT (BREN)MB— N ERaIRT (TR , RERHERERRKESZ—.

coordinatel + ratio * coordinate2 == constant

XE— AR RTRIGF

b2GearJointDef jointDef;

jointDef.bodyl = myBodyl;
jointDef.body2 = myBody2;
jointDef.jointl = myRevoluteloint;
jointDef.joint2 = myPrismaticJoint;

jointDef.ratio = 2.0f * b2 pi / myLength;

AR WRXTHRBTRNEEXT | XEMRSER | SEEXTHRIRTSRKEHFA?

© JEE  WRRTRNIZE T IR AT B . SRR SR TR X T PRITTHK T
EETISEERR. BIMEXTEROZE AR AR Z BUiER.

7.2.6 BIRXT
£ testbed F |, BiRX T AT B EAKIEEYIAR. HT515F testbed LUK b2Mouseloint.h,



73 XBI
S T R T 75 AR ORISR | X3 T — AN BiEEE -

© JEE AR EEE DeEMIARRT | tBARERER new B malloc 7EHE EEIEE, WAL KT
MEET b2World 2897575 ISR,

XR— KT R T L EnfslF

b2RevoluteJointDef jointDef;

jointDef.bodyl = myBodyl;

jointDef.body2 = myBody2;

jointDef.anchorPoint = myBodyl->GetCenterPosition();
b2RevoluteJoint* joint = myWorld->CreateJoint(&jointDef);

// ... do stuff ...
myWorld->DestroyJoint(joint);
joint = NULL;

ERZEBEHBEEER—MFIAIN. RIFIEFERE  EFRESLRZERNG IR,

KPREGHFAAER, BEEXINES !

© JEE  BYRHESRRE FROXT SR,

HABRFEXNSE. MRIRAGENS B RR R BIRERKT | (RIS
7. BEETIEE 9.2 lBIUER,

7.4 (ERXT

EFSEF |, XOREZZEEABHNET. AN, XTPESERSERANEIE | ERTLIE
EHFERIEHL.

B IRATLAERT LEEMWMR | #im | LARBFETE.

b2Body* GetBodyl()
b2Body* GetBody2(
b2Vec2 GetAnchorl
b2Vec2 GetAnchor2

);
);
void* GetUserData();

—_~ e~ o~ ~—

FrERNXTEHBRIEBNMRER , XMRIEBANAT body2 MRz L. (RAILIARIERIIXR
ITHrRTS | S5 IREERNEYS. XERHATEFEN—EHE | UAREAFZENHREREN.

b2Vec2 GetReactionForce();
float32 GetReactionTorque();

7.4.1 (FREEXD
IR X 8B DAL X IRE] , AT S ERWMGE TR /55,

7.4.2 (ERNEEXTS
IRATLAGRIERe R TS IR | IRE , LARIHAE,



float32 GetJointAngle() const;
float32 GetJointSpeed() const;
float32 GetMotorTorque() const;

(REATLMESL B DIASEL.

void SetMotorSpeed(float32 speed);
void SetMaxMotorTorque(float32 torque);

APDAE—EEENEN. (RULUES M RELHEFRXDERE , XA LEXTRIETDR—HK(E
B, BEREEH AREIEE.

// ... Game Loop Begin ...
myJoint->SetMotorSpeed(cosf(0.5f * time));
// ... Game Loop End ...

{RERT AR T DIARBRE N AT RE, Fia

// ... Game Loop Begin ...

float32 angleError = myJoint->GetJointAngle() - angleTarget;
float32 gain = 0.1f;

myJoint->SetMotorSpeed(-gain * angleError);

// ... Game Loop End ...

BEFHRIERSEANEX , BURRIIX T REREEIEE.

7.4.3 (EREMIXT

Bk THARIERT IR XRT X2 CHIEXRARRE
float32 GetJointTranslation() const;
float32 GetJointSpeed() const;
float32 GetMotorForce() const;

void SetMotorSpeed(float32 speed);
void SetMotorForce(float32 force);

7.4.4 (ERiBRXT
BRI T HRIKE,

float32 GetlLengthl() const;
float32 GetlLength2() const;

7.4.5 [ERGEXT
BT MEMHTTS T b2Joint FENMES,

7.4.6 (EREBIRXT
BEENESPERBEME | BirK T LISz,



8 fxfi

8.1XF

fi(contact)2MH Box2D SIZRIATEEMKERIEZENNSR. EMEAENME , EiEkES
b2Contact , BT EEAEREA R Z ERTEAE, Hlan , BEEES DR ZEMERSX  SEEEFZE
RERISE. BEXMMFHAERER  BRESEIHRER T L.

XERZ Box2D FHy—ESRHEG XHIANE |, (BRI EaERE YIRS ZHARIZEIAIE.
At (contact point)

AN E MR, SRR SRR ERZEMIT RSB —EEARXE, , £ Box2D Uikt
LAk,

#EfjE1E (contact normal)
M shapel 5[] shape2 FYER[IAE,
#Zht g (contact separation)

PIRERTEZFE , SIAEESEN , SRR, FEELUSH Box2D IRAFSLUEREREIZMRS |
TS BRI SRR RESRERS.

s (normal force)

Box2D R T —MEMZEAKRER | ASUMRREER. (RYLREERIERDRFHRhER
B, Hian , ARRTLAERIX AN DR RS | BB e A .

a1 (tangent force)

EREIKRSEX T ER DG E,

TR (contact ids)

Box2D SiEFIFE— a0t mES I (contact force)ERFHEN T —MNTEILEHAYIE R, it

LT IMARAY AABB EERT , EMEHEIET. SNTHERESEIHIZMACIE  BINREHEST
%7 Box2D X2 MEBEIE—NMEM , XMER TESFEA b2NullContact K5 IERIERN AL, =
AABB ~HEEZ GEMSWES.

WIFRREREL | AT IRERELRMHENAAR (RE2ENH AABB)AGIE Tt I8 , AR
XEERY , X2 "BEHE" R, ROIHAAFNEEREETE—MEM , BRIERNIGIE— B EoT
fiftE, WRAARZEISERERE | FIFEEMRIEMERER  3E | FIITLU—BESE AABB FBE
=, Box2D IEETREEIXMNGIE.



8.2 #EAnRIfER

BT SEI b2ContactListener {REAAJ LB ZAMEIRE. S— MR EERT , SERHFEEEE— M iE
S, URZSERERE , XP TR (istenenNiak HiRE. BEERMZRZETESES /M

class MyContactListener : public b2ContactListener

{
public:
void Add(const b2ContactPoint* point)

{
// handle add point

}

void Persist(const b2ContactPoint* point)

{
// handle persist point

}

void Remove(const b2ContactPoint* point)

{

// handle remove point

}

void Result(const b2ContactResult* point)

{
// handle results

}
Y

« EE : FERF b2Contactlistener RIS IA  BNMILZ | AFEUSRREEFREFZNRES
AR, TEGFER T —5iE.

ELRMERYIRRIER T 72 | FiA— MRS ENERTE— I ELH. BEXAZEE
A, BREUIBAIZ R E S,

S elZ | FFEEiReT  SRRIZIRTIRS. XHEMTKERERZA , ATl b2ContactPoint 7
FESCHERTE. AT, MCREEERET  XEEITLMETHHZEMTE. NRRSITE
RUSITEREN , BRATEKRRESAAZ BIRFSUE b2ContactResult 35 , BT IIERNMAER, XL
REERNEHTES T FENTE. EF—IR , BTESMRMWIRENL , 75— b2World::Step R
HJRESKEIBR MRS NER, T MEAREEPERSCEYIEHFRZEAR. G140, (RATsESLIREE
KIEINMAE | FHXEIHEERKEXRIFAEMERIRIA, 2AM , Box2D FARIHFERIEHAZIEHR |
FRATRERHESR Box2D IEFEIEERINIS | IEREFEET.

B RAVHEE S ERETTRRROIMA | AENBSZEMEE]). —RENBLSZEIRMZ
MEMEEA] , BNHEEFIRRBURESSEEIEER | FIRAVEREN. JIRCERE AT
& ARAJLARSEHIEH R | BRMDANMIZ/INOAREIEMTRAIISE. £ testbed PERELEMR
BIBIF

XE—/\E& CollisionProcessing M HAILES , ©iFEa 7 EREM A E PAT A IR, 5
FERERE. ABREREmEi=EPE ST b2ContactPoint #1428 m_points A,

// We are going to destroy some bodies according to contact



// points. We must buffer the bodies that should be destroyed
// because they may belong to multiple contact points.

const int32 k maxNuke = 6;

b2Body* nuke[k maxNuke];

int32 nukeCount = 0;

// Traverse the contact buffer. Destroy bodies that
// are touching heavier bodies.

for (int32 i = 0; i < m_pointCount; ++1)

{

ContactPoint* point = m _points + 1i;

b2Body* bodyl
b2Body* body2
float32 massl
float32 mass2

point->shapel->GetBody();
point->shape2->GetBody();
bodyl->GetMass();
body2->GetMass () ;

if (massl > 0.0f && mass2 > 0.0f)
{

if (mass2 > massl)

nuke[nukeCount++] = bodyl;
}

else

nuke[nukeCount++] = body2;
}

if (nukeCount == k maxNuke)
{

break;

}

}

}

// Sort the nuke array to group duplicates.
std::sort(nuke, nuke + nukeCount);

// Destroy the bodies, skipping duplicates.
int32 i = 0;
while (i < nukeCount)

{
b2Body* b = nuke[i++];

while (i < nukeCount && nuke[i] == b)
{

++1;

}

m_world->DestroyBody(b);

}

8.3 JEfiliimi%

BE , (RABERNPFEMAEREME. fla0 , (RogEstlE— M REREAEA BT/
). XFRZDEERRE , RA—YRERIFEL T .

JEIISCHL b2ContactFilter 2, Box2D RiFEHiEfiEE. X EEE— ShouldCollide FZg ,
B2 b2Shape BYIEET , AR EOZAMHERBARGRIE] true,



BAARY ShouldCollide SEIMERT 6 AIZIX #AY b2FilterData,

bool b2ContactFilter::ShouldCollide(b2Shape* shapel, b2Shape* shape2)

{
const b2FilterData& filterl = shapel->GetFilterData();

const b2FilterData& filter2 shape2->GetFilterData();

if (filterl.groupIndex == filter2.groupIndex && filterl.groupIndex != Q)
{

return filterl.groupIndex > 0;

}

bool collide = (filterl.maskBits & filter2.categoryBits) != 0 &&
(filterl.categoryBits & filter2.maskBits) != 0;
return collide;

}

9 I

9.1 tHFBR

{RATLASCIL— b2Boundarylistener , XEEHEYIREL HFAY AABB At b2World FiegERI{R.
BREBEIEER , RARIZIX BRI ; B2 | (RT LU AEMAMRRE SR EEIRE | &
YIEREE 2 SR TSR,

class MyBoundaryListener : public b2BoundarylListener

{
void Violation(b2Body* body)

{
MyActor* myActor = (MyActor*)body->GetUserData();

myActor->MarkForErrorHandling();

}
}s
bEfEARAT AT RIS AR M RAOR R R rESSLfl | XMz T HEE H Rtabid 2,

myWorld->SetListener(myBoundaryListener);

9.2 3zt

Box2D FAMERS LA, FTLASIRER—MINE | EREHAFET. LUSHHER— 1 CiEk
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SNFRRHESR— Box2D LK , {REIZRIEFTEZICHIS I REMER Y. MRIRRBLARRIBRN5IBH
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© JEE SRR IR ERIPRIIX DS EMER. (REZSEHTIERRXERARE KT
ROISETER , BUZBMRFRIEREEN] | (RREFSEER.

Box2D 1Rt 7 —"%2 79 b2WorldListener RURITEESE , (RETLASEIIEFHRMGETHAS | EEX
TSR AT tH R RS IREE (R,
{RETLASEI—™ b2DestructionListener , X##FS—MREK IR ERET b2World wigEiEA]
IR, IXETLARS BYRFRBAIIR) oG E 5t
class MyDestructionListener : public b2DestructionListener
void SayGoodbye(b2Joint* joint)
{

// remove all references to joint.

}
};

BEEIRALAEME | XRGZEHFIREITET,

myWorld->SetListener(myDestructionListener);
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Box2D AFFRIHT b2Settings.h #1 b2Settings.cpp M MNERIRS A
Box2D fERiFERETAF , FRLMERT —&RE | LMERERIFRIEIT.

10.2 %
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10.3 AIfFSEL
17 FEAIERLSN  F Box2D sREIMfFHEEBRIER b2Alloc 7l b2Free TR
+ b2World BILUfER: Hi2IE | SUERRERATLSS.
« HTIETI 5kGIRH) Box2D 2 , SIEENERAM S,
AILABERERL b2Settings.cpp SRBAES EANE.
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