CS345/DIGM465: Creating Realistic Environments ATI's ToyShop




The Skybox

o Texture mapped to a cube/sphere/plane
and rendered at infinite distance

 Can be an image, set of images, or

procedural, or any combination of the
above



The Skybox: GameStudio

ENTITY* skycube =

{
type = "skycube+6.tga"; // the image for a backdrop scene
flags2 = SKY | CUBE | VISIBLE; // sky cube, visible

}

» Must contain 6 adjacent square frames in the order: west, north, east,
south, down, up

» Width six times height

 Filename must end with “+6”

» Each frame must be a power of two in size




The Skybox: X3D (Procedural)

DEF Backgroundl Background {
skyAngle [
1.15192
3.14159
]
skyColor |
.03529 .01569 .33333
.0549 .02745 .56078
9451 .58824 .10588

]

180  Straight Down



The Skybox: X3D (Bitmap)

DEF Backgroundl1 Background {
frontUrl [
"simple_clouds_FR.jpg"
]
backUrl [
"simple_clouds_BK.jpg"
]
rightUrl [
"simple_clouds_RT.jpg"
]
leftUrl [
"simple_clouds_LF.jpg"
]
topUrl |
"simple_clouds_UP.jpg"
]
bottomUrl [
"simple_clouds_DN.jpg"
]

Template panorama from SkyPaint (http://www.skypaint.com/)



The Skybox: Blitz3D

Il Castle Demo i I Lo

m=CreateMesh() v .

;front face o ’
b=LoadBrush( file$+"_FR.jpg",49 ) .
s=CreateSurface( m,b )

AddVvertex s,-1,+1,-1,0,0:AddVertex s,+1,+1,-1,1,0
AddVertex s,+1,-1,-1,1,1:AddVertex s,-1,-1,-1,0,1
AddTriangle s,0,1,2:AddTriangle s,0,2,3:
FreeBrush b

;right face

b=LoadBrush( file$+"_LF.jpg",49 )
s=CreateSurface( m,b )

AddVertex s,+1,+1,-1,0,0:AddVertex s,+1,+1,+1,1,0
AddVertex s,+1,-1,+1,1,1:AddVertex s,+1,-1,-1,0,}
AddTriangle s,0,1,2:AddTriangle s,0,2,3
FreeBrush b




The Skybox: Torgue

g [ 5

Torque Game Engine

sky.dml

i5"-.-"'-.-"-.=I-f:-:;i'rw' to the Tarque dema app Fresh Meat,
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EnvMap
CloudLayerl
CloudLayer2
CloudLayer3




Particle Systems: Torque

datablock ParticleData(RealFireParticle)

{
textureName = "~/data/shapes/particles/smoke";
dragCoefficient =0.0;
gravityCoefficient ~ =-0.075; // rises slowly
inheritedVelFactor = 0.00;
lifetimeMS = 2000;
lifetimeVarianceMS =0;

uselnvAlpha = false;
spinRandomMin =-90.0;
spinRandomMax = 90.0;

colors[0] ="0.60.20.01.0%
colors[l] ="0.60.20.01.0%
colors[2] ="0.20.00.0 0.0%

sizes[0] =0.9;
sizes[l] =0.75;
sizes[2] =0.3;

times[0] =0.0;
times[l] =0.5;
times[2] =1.0;




Particle Systems: Torque

Needs a minimum of three datablock descriptors:
o ParticleEmitterNodeData: Base, controls time
e ParticleEmitterData: Controls behavior of emitter
 ParticleData: Describes individual particles



Torque’s Foliage (fxFoliageReplicator.h)

class fxFoliageltem

{

public:
MatrixF
F32
F32
Box3F
bool
F32
F32
F32
F32
u32

Transform;

Width;
Height;

FoliageBox;

Flipped;

SwayPhase,;
SwayTimeRatio;
LightPhase;
LightTimeRatio;

LastFrameSeriallD;

|8

Unreal2 Runtime Foliage




New Advances

* High resolution vector-based textures

NO

TRESPASSING

Hi Res decal (4096x4096) Low Res distance field
(64x64)

NO

TRESPASSING

“Improved Alpha-Tested Magnification for Vector Textures and Special Effects”
Chris Green VALVE, 2007



New Advances

* Real time rain rendering
— Lightning

“Artist-Directable Real-Time Rain Rendering in City Environments”
Natalya Tatarchuk, ATl Research, 2006



New Advances

* Real time rain rendering
— Lightning
— “Misty Glow”

“Artist-Directable Real-Time Rain Rendering in City Environments”
Natalya Tatarchuk, ATl Research, 2006



New Advances

* Real time rain rendering
— Lightning
— “Misty Glow”
— Streaky reflections

“Artist-Directable Real-Time Rain Rendering in City Environments”
Natalya Tatarchuk, ATl Research, 2006



New Advances

* Real time rain rendering
— Lightning
— “Misty Glow”
— Streaky reflections
— Rainfall

“Artist-Directable Real-Time Rain Rendering in City Environments”
Natalya Tatarchuk, ATl Research, 2006



New Advances

* Real time rain rendering
— Lightning
— “Misty Glow”
— Streaky reflections
— Rainfall
— Splashes

“Artist-Directable Real-Time Rain Rendering in City Environments”
Natalya Tatarchuk, ATl Research, 2006



New Advances

* Real time rain rendering
— Lightning
— “Misty Glow”
— Streaky reflections
— Rainfall
— Splashes
— Puddles

“Artist-Directable Real-Time Rain Rendering in City Environments”
Natalya Tatarchuk, ATl Research, 2006



New Advances

« HDR Rendering

“Shading in Valve’s Source Engine”
Jason Mitchell, Gary McTaggart, and Chris Green, VALVE, 2006



New Advances

« HDR Rendering

“Artist-Directable Real-Time Rain Rendering in City Environments”
Natalya Tatarchuk, ATl Research, 2006



New Advances

« HDR Animated Skyboxes

Low Frequency Approximation:
* Remultiplied against imagery to create HDR
* Ambient illumination at any time
* Smooth trans. between distance and sky

“Animated Skybox Rendering and Lighting Techniques”
John Isidoro and Pedro Sander, ATl Research, 2006

Low frequency luminance
approximation

“High Dynamic Range Rendering on the GeForce 6800”
Simon Green and Cem Cebenoyan, Nvidia



New Advances

 Non-Parametric Particle Systems

« Each particle contains state data
— Double-buffer or “ping-pong” approach

e SO:

— Particles can
e Change motion
« React to neighbors
* Reacting to meshes
o Affect environments

“Real-Time Particle Systems on the GPU in Dynamic Environments”
Shannon Drone, Microsoft, 2007



New Advances

* Real time atmospheres
— Depth mapping Is key

“Real-Time Atmospheric Effects in Games” “Advanced Depth of Field”
Carsten Wenzel, Crytek, 2006 Thorsten Scheuermann, ATI Research, 2004



New Advances

* Real time atmospheres

— Results?
 Improved particle display

“Real-Time Atmospheric Effects in Games”
Carsten Wenzel, Crytek, 2006



New Advances

* Real time atmospheres

— Results?
e Improved particles
e Improved clouds

“Real-Time Atmospheric Effects in Games”
Carsten Wenzel, Crytek, 2006



New Advances

* Real time atmospheres

— Results?
e Improved particles
e Improved clouds
* VVolumetric Fog

“Real-Time Atmospheric Effects in Games”
Carsten Wenzel, Crytek, 2006



New Advances

* Real time atmospheres
— Results?

Only one of these is real.

“Real-Time Atmospheric Effects in Games”
Carsten Wenzel, Crytek, 2006



