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Agenda

® Introduction to APEX

® APEX Destruction Module

® APEX Clothing Module

® APEX Vegetation Module

® APEX Particle and Turbulence Module
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What is APEX? <3

NVIDIA

® APEX is a “Scalable Dynamics Framework”
® Scalable: Content adapts to different hardware capabilities
® Dynamics: The way things move and interact
® Framework: A structured environment

® APEX consists of two major components:
® Authoring:
® High-level authoring of dynamic systems
® DCC plugins, standalone tools, and game engine plugins
® Runtime:
® A modular SDK - minimal integration into game engine
® Leverages PhysX for simulations
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APEX is Artist Focused nVIDIA

o Artist level abstractions of dynamic systems
« “Destructible bunker” vs. “collection of bricks”

e Intuitive and easy to use
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Authoring Pipeline

Mesh data & Fracture Ma’ .

“Threshold (%) 10.00
‘Distance Multiplier (%)  0.10

Accumulative

Per Damage (%) o.00
“Limit (%) 10.00

APEX asset file
| I

<3

NVIDIA

4_4-

Renderer




Destruction Authoring Tool <X
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‘9.'5.
Damage | Playground

ADVANCED OFF
Threshold (%) 10.00
Distance Multiplier (%)
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Authoring — Chippable Destruction

Textured Mesh (input) Fracture Map (input)

h APEX Destruction Tool

APEX asset file
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Run-Time Pipeline
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APEX Destruction - Runtime
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Test Level — Concrete Walls <X
NVIDIA




=
Scalabi lity NVIDIA

Low Setting High Setting

© 2008 NVIDIA
Corporation.




<A NVIDIA.




<3

NVIDIA

Authoring Pipeline
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Run-Time Pipeline
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Motion Radius

® Allows the artist to constrain the simulation
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A — Collision <3
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® Use animation mesh as a collision mesh




Clothing Authoring Tool

A Autodesk Maya 2009 Unlimited: C:\Program Files\NVIDIA Corporation\PhysX 2.8.3 for Maya\Samples\Clothing\Chandra\Chandra-Dance5-Outfit2-Bun1-physx.mb - Outfit1
File Edt Modfy Create Display Window Assets Animate Geometry Cache Create Deformers EditDeformers Skeleton Skin Constrain Character Musde Physk Help
[arimaion  ~[| N @ R B BRI+ & 2EE*0?2 RIS | BTG |E§ & % B

General | Curves | Surfaces Polygons | Subdivs | Deformation | Animation | Dynamics | Rendering | PaintEffects | Toon | Muscle | Fluids | Fur Hair | nCloth | Custom

PV o2c@RroBUIBIAIPPREDLB AN YYD

View Shading Lighting Show Renderer Panels

|(RFE@SicER BERED veR o i o EE

List Selected Focus Attributes Show Help

apexClothingl | createColorSet! | skinCluster3 | tweak3 | nxRigidSolver! | tim < | »

o | o

%

apexClalhing: [apexClothingl | et
Hide

~

~ | General Attributes

Rebuild and Simulate Rebuild

¥ Enable Simulation In Playback

V' Show Graphical Mesh
Show Physical Mesh Solid
Show Physical Mesh Wire

~ | Material Attributes
Vertex Behaviors Paint

Surface Thickness [0.030 e

Sleep Linear Velocity [1.000

Density |5.000

Friction |0.010

Stretch Stiffness |0.900

Bending Stiffness |0.800

Damping Coefficient |0.500

Max Distance Bias |0.000
v AntiStetch v Sel-Colide

Ortho Bending Center Of Mass Dz
Disable CCD V Gavity

Presets Save Load

~| Autoring Visualizer
Channel | None -
Scale [1.000 —|
~| Simulation Visualizer
Show Skeleton
Show Skinned Position
Show Graphical Vertex Bones

Notes:_apexClothing1

persp Select Load Atibutes | Copy Tab |

700 750 800 B850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1!
| | | | | | | | | | | | | | | | | | | | | | | | |

338.00 I<d 14| |4 < B> | ») w0 i

1950.00 1950.00 w |No Anim Layer a Chandra_CS o~ [

[apexClothingEdit] Found: apexClothingl

R Autodesk Maya 2009 ... e BLIN )0 QLMY T e 10

Clothing Assets © OptiTex Limited
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Soft Body Characters <X
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speedtreen.
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SpeedTree and APEX <X
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® Dynamics directly integrated
into SpeedTree modeling tool

® Compiler tool creates all
required APEX assets

® Seamless, comprehensive path to dynamic trees




Authoring Pipeline <X
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Renderer

The Modeler interacts with
APEX and PhysX to provide

an exact preview of in-game

behavior.
Procedural Files
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Compilation Pipeline 2

NVIDIA
7o [ onc | !“ .“
Images meshes

A
These are the files that house .
the artist tuned physics data ——P  Procedural files

These assets are ready to be
loaded by the game engine

Users compile single or
multiple tree models for

use in real-time rendering. T \
l Run t|me tree f|Ie

-—) .|.||

Texture atlases, billboard atlases
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. APEX asset files
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Run-Time Pipeline <X
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SpeedTree SDK APEX uses the SpeedTree SDK to
manage large groups of trees and

abstracts which are physical and
_ which are not. APEX acts as the

These are the assets created common render interface.

by the SpeedTree Compiler ‘
s [ ser | \
Run-time tree files!
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SpeedTree

.SpeedTree Modeler - [Broadleaf_RT.spm]
File Edit View Window Tools Help
Object Properties - Tree

Property [ Walue

Broadleaf_RT.spm |

'y

D R &

Random Seeds
Physics 1410548864

Shape
Radius
Sink
Roll

Level of Detail
Enabled
Preview style
Count
Near
Far
Billboard start
Billboard end
Transition range

Leaf Collision
Enabled

Automatic Cull then spread ;I
Spread factor 0.4

Spread out
Restore spread

Cull tolerance 06

Cull
Restore culled
Enabled

-
Allow welding v
Allow leaf collision | [V

Degradation

Segments scalar 1
Leaf frequency sca..| 1

Interactive Degradation
Enabled

Allow propagation |
Allow skin compute | [V
Allow welding I

rious global
initial radius
ion.

4 /start 7, Microsoft PowerPoint - [, Inbox - Microsoft Outlook ) SpeedTree Apps (Michael) SpeedTree Modeler - ...

Authoring Tool
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Detail RGBA v

Detail Normal

X || Assets

Color sets  Materials I Meshes I Displacements I

waters [Broadeateark 7] 4] %] 5]

Color set I Bark

Compiler usage | Default

User data |

Textures

Diffuse v

NormalfHeight
Specular/Trans. Enabled vV

512x2048

I Michael)\Samples\Textures\BroadleafBark.tga Jg‘
Displacement Options

Smoothing |6 :I

Generation

Curve

Parent level: Cascade:

=

Presets v | X

* Generation

Knotholes

J =
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APEX Particle *

Turbulence Module
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Particle Game Examples

Sacred 2 Terminator Salvation - PhysX

Darkest of Days
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APEX Turbulence




APEX Summary <3
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- APEX is a Scalable Dynamics Framework
APEX is artist focused

- APEX is easy to use

- APEX is modular

» APEX solves problems
APEX is easy to integrate
APEX is already used to create AAA content

» Start using APEX now:
® Sign up tonight for the Beta program
® Email us: devrel@nvidia.com
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APEX Solves Problems NVIDIA

Requirement for significant programmer involvement limits
artists’ productivity

APEX Solution: Provide a “high-level” interface to artists
which allows for turnkey content creation

Customizing content to different platforms is expensive

APEX Solution: All modules provide built-in content scaling

Cross-functional issues can severely limit the amount of
dynamic content

APEX Solution: Framework provides rendering “fast path”
and manages complex dynamic content

© 2008 NVIDIA
Corporation.
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APEX Turbulence

® High definition Turbulence
Residual dust from destruction
Smoke Grenades and other weapon effects
Supernatural effects — e.g. ghost like
Snow storms or snow trails
Exhaust smoke from car or spinning/braking tires




Scalability <X
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® Number of physically simulated characters

® Number of simulated verts
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APEX is easy to integrate nVIDIA

® Already integrated into leadlng game engmes
® UE3, Gamebryo, Hero Engine, .

® APEX modules are Plug & Play
® Destruction, Clothing, Vegetation
® More modules in development

® APEX is already used for AAA content
® Licensed by major publishers

® NVIDIA developed APEX modules are free for PhysX
developers
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