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« by AGEIA (http://www.ageia.com)

o CIOIAIA
— PCE= SDK package : 2 &
— Z AA 2H0lHIA (xbox 360, pc) : 50,0008
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= () Chapter 1: Rigid Bodies
Lesson 101 - Bay on & Plane
Lesson 102 - Sphere and Torque

—_— Lessan 103 - Capsule, Lecal Pase, and C
O—I A—l I AL ) Lesson 104 - Conves Shapes and Arisoly
— 4 Lesson 105 - Maleiiale
E D E o Lesson 106 - Putting Actars to Sleep and
Lesson 107

Static and Kinematic Actors
Lesson 108 - Freeze flage and damping
Lesson 103 - Colision groups

Lesson 110 - Colision fteing
Lesson 111 - Mulishape actors )
O-l E Lesson 112 - Local forces and force mod Introduction
t j Lesson 113 Conves shape crestion

Lesson 114 - Concave objects The SDK is initialized with the same parameters as the previous two lessons. The scene is
initialized with the same default material and ground plane. With Inithix(), you will create
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g el heres three shapes: a box, a sphere, and a capsule. You will also make a new function calle:
Lesson 116 - Mesh mat CreateCapsule(), and flesh it out, along with CreateBox() and CreateSphere(), to take
Lesson 117 - Heightlield shapes parameters that define the dimensions of each type of shape.
Lesson 118 - Dynamic CCD
® @ Chapter 2 Joints Creating the Capsule
= @ Chapter 3: User Reports
@ Chapter & Laige Scale Physics Effects Tniths() now looks like this:
@ Chapter 5 Tods
@ Chapter 6 Gameplay Physics /¢ detor globals
£ ([ Chapter 7: Yehicles Nxctors groundPlane = NULL:
[2] Lesson 701 - wheel Shapes Nxctors box = NULL

[2] Lesson 702 - Suspension and Torque Nxhctors sphere = NULL:
[2] Lesson 703 - Brakes and Steeiing Notors capsule = NULL
(2] Lesson 704 - &ll wheel Diive:

@ Chapter 8 Integration
@ Chopter 3 Flids // Foous actar
Q Chapter 10: Cloth MxActor+ gselectedictor = NULL:
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PhysX 2 24

e Scene

* Actor

— Shape/Multi shape
— Material

— Force

Joint

Framework
Thread Model
Remote Debugger
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e SDK =J|3}
« SDK IeHHIE ME
« Scene M4

« Scene Ul HE2ILY =D}

« Actor I}
— 2IXl, COM (center of mass), HEZ2IL, Mass(ZE2 Density) S &%
— Shape

« Joint I}

« Update

- dE Z20AM dHE
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Review(1) : Box on plane

. 2tHHSH BoxE 0/t Rigid
Body Dynamlcs M=

« X= doll2)| £

+ (SEEH)
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A Create the physics 50K
gPhvsicss0E = MeCreatePhysicsSOK(NE_PHYSICS_SOK_YERS 10N
if (laPhvsicss0KY return

A o3et the physics parameters
gPhysicsi0k-»setParaneterC NE_SKIN_WIOTH, 0.01%

A Bet the debus vwisualization parameters
aPhysics30K-=setParameter{ NA_VISUAL IZATION_SCALE, 10
gPhysics30K-=setParaneter{NA_YISUAL | ZE_COLL | SION_SHAPES, 1N
aPhysics30K-=setParaneter(NA_VISUAL | FE_ACTOR_AXES, 1)

- SCENE e & =)|&}

A Create the scene
MxScenelesc scenelesc:
scenelesc.sinType MH_STHULAT I OW_HW:
scenelesc.gravity ghefaul tGravity:
gicene = gPhysicsS0K-=createScenelscenelesc )
if{lagcenei{
scenebdesc.sinType = NX_SIMULATIOM_SW:
g3cene = gPhysicsS0K->createscene! scenebesc )
if{'!'gS%cene) return:
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ff Create the default material

MxMaterial+ defaultMaterial = gScene-=getMaterialFromindex(0);
defaultMaterial-=setRestitution{O. 5
defaultMaterial-=setStaticFriction{0.5):
defaultMaterial-=setOvnamicFriction{0.5):

o BFA Actor MA

Mudctor+ CreateBoxi )

{
A7 Bet the box starting height to 3.5m so0 box starts off falling onto the ground
MxReal boxitartHeight = 3.5:
A 4dd a single-shape actor to the scene
MxbdctorDesc actorDesc:
MxBodyDesc bodylesc:
A The actor has one shape, a box, Im on a side
HxBoxzhapelesc boxDesc:
boxbesc.dimensions.set({0.5,0.5,0.5);
actorDesc. shapes, pushBack( &boxDesc ):
actarbesc,bady = &bodylesc:
actarbesc.density = 10L
actorDesc.globalPose.t = MxVec3(0,boxStartHeight, 0
return gicene-xcreatedctor{actorDesc )

'
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vaid StartPhysics()

i
£ Update the time step
gleltaTime = UpdateTimel )
Af start collision and dynamics for delta time since the last frame
gscene-=simulatelgbeltaTime ).
gscene-=f [ushst reamt
!
void GetPhysicsResults( )
{
£f Get results from gicene-=simulatelgbDeltaTine)
while {!g5cene-=fetchResults{MX_RIGIOD_BODY_FIMISHED, falsel)
1
o ol

(o)

Nu¥ecd ApplyForceTobdctori{MsActor+ actor, const MNxVec3® forceDir, const MxReal force3trength)

{
MxWecd forcevec = forceitrength+forceDir+g0eltaTime:
actor-=addForcel forceYec )
return faorce¥ec:

1

Spirit of Flame
30 RealTime Graphics Progr ing Study

1E




A

s

Review(b

- 2 I/ HE

Nuihape*const+ shapes = actor-=getShapes( )
NxU32 nShapes = actor-=getMbShapest )

while {nShapes—-)

{

}

Orawshape! shapes[nshapes], uselhapelserData):

void OrawBox(M=Shape+ box)

i
MxMat34 pose = box-=getdlobalPosel )
glPushMatrixl ),
SetupGLHatrixipose.t, pose.M)
Mu¥ecd box0im = box-=isBox{ )-=getDimensions( ).
glscalef{boxDin.», boxDim.y, boxDim.z 3
RenderBox{ J;
glPopMatrixl

i
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Scene

A=Z2201E 0| Ol= 0 XI= Scene

NxPhysicsSDK i€ O|Eoil M Mo, AH

— NxPhysicsSDK ::createScene, NxPhysicsSDK::releaseSDK
Multiple Scene

Actor, Joint, Material = =2¢c| 24X 44 A~ H
— Actor : 22| & Al

— Joint: =2l 2HE 2

— Material : 22| X2 23 (0, &tA4)

I

c|
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Actor(1)

- =c| X
o« AHA
OO

— Shape
* Plane, Sphere, Capsule, Box
* Heightfield
« ConvexhullMesh
« TriangleMesh Ll

— Multi Shape — -
- CCD
° _Jﬁt /e-;! With CCD

Volume
- =, 24 LB / mir
- FXl, BUHE

cep

— _’J_l\l_ E , jﬁl‘ _ﬁ_ E Skeleton -
_ s =3 Spirit of Flame
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Actor(?)

- JE} =54
- == 1 |
— gravity, frozen, kinematic,
sleep

« Awake/Sleep
e Sweep

NxSphereShape |NxBoxShape |MxCapsulaShape | MxPlaneShape |NxConvexShape |NxHaightfieldShape |NxWheelShape |NxTriangleMeshShape |NxTriangleMashShape |NxTriangleMeshShape
(Heightfizld (pmiap)

MxSphereShape

NxBoxShape

lNxCapsuleShape

MNxPlaneShape

NxConvexShape

lxHeightfieldShape

L Ab 4L 4L AL NS
| ¥ alala <
L Ab 4L 4L AL NS

gixx | W ¥ [«

NxWheelShape

lxTriangleMeshShape

lxTriangleMeshShape
(heightfield

NxTriangleMashShapa
(pmap)
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Joint

- Actorg = (5, 2%, Hel, fXl)

° ==
oS TT

— 6 DOF. Revolute, Pulley : 2H

— 6 DOF, Spherical, Revolute, Distance : AX &l

— 6 DOF, Spherical, Revolute : 2f Ml&t

— Prismatic, Fixed, Point In Plane, Point On Line
« 2MAlE= Joint

Revolute Joint Pulley Joint Distance Joint
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Thread model

- JZd8l=z WF MdE=z =2 AN
— NX_SF_SIMULATE_SEPARATE_THREAD

fetchBesults() - called

‘ Game Thread Game Thread ‘

Simulate() fetchBesults() -retumns

Sitnulation Thread

e BHT2IELE &AH = Scene, Actor ZHA &2
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Remote Debugger

- GIS2AA0IE SE&= A LHE

Af Create the remote debugger

gRemotelebugger = gPhysics30K-=getFoundat ions0K( ). getRemotebebuggery J:
gRemotelebugger-=connecty " localhost ™ )

- c/=dl0|

- (SE42)

Mass space inersia nes
Mass: 10

Max amgqular velosity:
Haue:

Slesping: trus
“-Solver iteration cownt
- Type: Dymauic
~Welocity: ( 0,
World space cemter of

NxzBoxShape - #$lbfeasc

“Frame: « 0.00, 0.¢
¢ 1.00, 0.¢
o.om, 1.0
o.on, 0.0
- —— Mass: -1 F L
= Toate o S 1171 t 'S F ame
Mame: e
e s
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- 3MI 0lE 22
e Direct3D ZHHE A

void SetGlobal TH(N=ACtor +actor, const DSOXMATRIE & mat)
{

MxMat3d tm:
tm.setColumnMajorstrided&mat, 110

actor-=setGlobalOrientat iondtm):
actor-=setGlobalPosition{MxYec3{mat._41, mat._42, mat._43) %
!

void GetGloba |l TM{M4Shape +chape, D30DXMATRIY & mat)
{
MNxMat34 pose = shape-zaetGlobalPosel )

pose. M. getColumnMaiorstrided dmat. _11 0
mat._14 mat._24 = mat._34 = 0.

mat . _41
mat._42
mat._43
mat . _44

pose.t . ®.
pose.t.w
pose.t.z:
1.
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Edit_Tools Window:
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‘Advanced
bPromptOnEaneDelete
bShowConstrantsasPonts.
bShowNamesinHierarct

& bMF_Spine_01
& bMF_Spine 02

Edit Tools Window

10| [F 5la] al=[t

28 BODIES, RAINTS

O
02
07

‘Advanced
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bShowConstrantsasPoints ]
bShowNamesinHerarchy

Box 3
& bMF_Spine.01
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Ol
12
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b_MF Spine 03
& bMF.

Box
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FOIEI(1)

« SHHA

e Actor TM =>2BXE TV

e QHHMEQ Actor ZIIHXIIF =€ X
— Actor =J| TM = EHE TM * PivotTM
— Actor world TM = Inverse(PivotTM) => QE XM E TM

Spirit of Flame
30 RealTime Graphics Progr ing Study

1E




OIS (2)

. HE PE QU E
— A<-B

e A TM = A LOCAL % T\ WORLD

e« BTM = B LOCAL x A TM
e BLOCAL=RBTM « |ﬂVGI’S€(A TM)
— A’, B’ Actor2t A’2t B'E Joint& &
e ATM = A LOCAL % T\ WORLD
e BT = B LOCAL x A'TM
e B LOCAL = B'T™™ x |nverse(A’™)
— Actor 2] WORLD TM2 0l Z0dll M Objectll Local TM2 &
— Rag Doall
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FOIEI(3)

. CH23lE HE X QBRE
—~ A<K<-B<K-C<K-DEAK-B<K-0C)<-D=z gz
e Actor 22t 1JHS AQClEZ M
e BLOCAL (CLOCAL2 A

¢« AS TME (A’<K-B' <-C) ¥H=Z Z2H
« D9 local TM2 (A <K-B <-C) 2 D M=z 2A
_ D T™ = D LOCAL % (O LOCAL % B LOCAL x A TM
_ D’ ™ = D LOCAL % ( LOCAL % B LOCAL % (A<—B<-C)TM
— D WOCAL = D’ ™ * |nverse(C LOCAL x B LOCAL % (A<-B'<-C")™™)
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