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High-quality interactive rendering now possible
— Ray Tracing will play alerger role in future applicetions
— Current appliceation prograrnrming interfaces not well suited

.

Need for en API, which cornpines best of both worlds
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rojection of ool/gorp orito the image plane
1ch polygon is processedl locally without relztion to any other
Racterization OJ O~l Ine

¢

Efficient herclware irmplermentetions
Absence of global informetion has certain drawbacks
— Linear inthe nurnber of triangles
— Lirnited to local illurninztion
High-quality irmeges require multiple rendering pesses
(2.9. to produce shadows)
Extensive manuel tuning
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- r)r]/\lf’“/~ courzate | gmrmg effects are beyond the capabilities of
renclering “tricks’ even with prograrnmeble GPUs
L
Most architectures incorporating sophisticated illurmination perform

ray tracing
— Closemodeling of physical light propegetion
— Shooting of imaginary raysinto the scene
Advantages over rasterizeation
Physical correcine
- Shooting of arbitrary rays
on of global and advanced lighting effects

- Imrlgpﬁnrlﬁrr bui J ding of i rl ividu rJ
- C omole SCenes
- rgrn thrnic in the num b?r of triangles
billions of triengles
- it occlusi on—c,Jng, derrancd driven and output-
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Available rendering APls

— Pixar's RenderMen
- Oriented towerds high-cuelity rendering, especielly ray trecing

- Missing support for interective epplicetions
— OpenGL Perforrmer, Openlnventor, OpensG

No single cendidzte

- Mostly used for agpecific applicetion dornzin
— OpenGL
- Flexible and populer
- Tootightly coupled to the resterizetion pipeline
APIsfor interactive ray trecing simply not yet availzaple
Introcluction of answ API celled OpenfT
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Low-level graphicsinterfaceint
— Syniectically sirnilar to OpenGL

- Easy-to-use

he spirit of OpenG

>

\ids the porting of epplicetions
— Allowsto layer scene graph APIs on top

o

— But: Neither sirmnple extension nor subset of OpenGL

- FJfJerJ'ﬂfﬂffJ differences between res
Supports high-quzlity image generetion
— Physically-correct lighting sirnuletions
— Arbitrary prograrnrmzble sheding

zztion and ray tracing

— Highly cornplex scenes possible

kﬂ
D

Development not finalized but alreacly used in practic
— Seerland University' s Rezl-Tirne Ray Tracing systern [Wald 01]
— SearCOR herdware ray tracing erchitecture [Schmittler 0Z]
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> OpenRT API actually comprises three sub-interfaces
— OpenkT application interface
- Specify geornetry objects, transformetions, textures, ...

o

- Similer to OpenGL
— OpensHT prograrmrmable shacler interface
- Specify and lozdl shecler programs
- Cornrnunicetion with shaders via shader perarneters
— OpeniTSshading language
- Sheder plug-in prograrnming interface

- Not used by front-end applicetions

%

- Could berepleced by other sheding langueges (2.g. RenderMan)

n

For rany calls sirnply replece OpenGL s “gl” with *

r‘i’“
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OpenRT and OpenGL differ in four main aress
1. Rendering semantics
—  Unlike OpenGL’s drawing epprozch OpenRT uses obje

cis
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—  Shecler objects are bound to geornetry objects

. Objects and instantiztion

N

—  Geornetric objects serve es sirmple containers
— Efficient reuse of objects

3. Multi-pass rendering vs. programrmzble shadin

@

HOSSJ ble but not necessary due to prograrnrmapl e shader objects

4. Fragment and 2D operztions
—  OpenRT =erves esapure 3D graphics library
—  Mix of OpenRT and OpenGL under evaluztion
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tut/rtut. h>
enrt/rt. h>

#incl ude
#incl ude

RTint objld;

void Ci

i

int rot =0
J11n

int dx = (i
int dy = (i
int dz = (i84)7-1:1;

tion indivi dua

%, dy, d
rot*dx, dz, dy, dx) ;
5,.5);

bj ect (obj 1d);

¥
rtut Post Redi spl ay();
}

int main(int arge, char *argv]) {

40, 480);
B ght Cube

obj 1d Col or CubeChj &
rtPe 1 3

)i
0000)

rtut i nLoop();
return 0;

A

0 1

rtutinit(&arge, argv);
tutlnitw r]rlovw ze( 640, 4

=

rt eW ndow( " Ei ght Cubes");
rtutl JI eFunc(ldle);
rtut Oi spl ayFunc(Ci spl ay);

-

tut Mai nLoop();

Application
OpenKT Utility Toolkt, RTUT

Handling of windows, events, de/l CES, ...

Virtuzlly opereted like OpenGL's GLUT
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tut/rtut. h>
openrt/rt. h>

#i ncl ud
#incl ude

RTint objld;

int rot = 0; rotes
U1 ns 0;

for (int i=0; i {
int dx = (i
int dy = (i
int dz = (i

b e mnmw,
¥
rtut Post Redi spl ay();

i

reutlnity
reutC
reutldl
rtut Ci

, 0, ,U, 0,0,1);

rtut i nLoop();
return 0;

int dz = (i&4)7-1
/] position individual objects
rtTransl atef (dx, dy, dz);
“rot*dx, dz, dy, dx);

(objld);

Cel et eA\J

N
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Col or CubeChj ect ()
Fi | e VERTI

Ve

Hfint objld = rt
't NewCh

(obj

Tt Mat 1i xMode( RT_NOE

Tt Vertex3i (0,
rtCol or 3f
rtver

rtCol or

11 other cube

Tt Pophatrix();

rt EndChj ect ()
return objld;

¥

FTint objld

t NewCbj ect (

=

gl NewLi st ()/gl EndList()

N
N
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Col or.
(_COLCR_SH

I'd = riGenhj ec
(objld, AT

rtEnd();
/1 other cube sides
Tt Pophatrix();

1t EndChj ect ()
return objld;

¥

A

rtBegi n( RT_PCLYCON) ;

rtColor3f(0, 0, 0);
rtVertex3f(0, 0, 0);
rtColor3f(0, 1, 0);
riVertexsf(0, 1, 0);
rt Col or 3f 1, 0);
riVertexsf(1, 1, 0);
rtColor3f(1, 0, 0);

rtVertex3f(1, 0, 0);
rtEnd();

Prirniti re clefinec using

rtBegin( primfype )/rtEnd()

anclerd types
RT_TRI ANCLE, RT_PCLYCCN,
Vertex data supplied by
rtVertex3f(), rtColor3f(),

N
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For more inforrmetion see
nittp:/fwww.openrt.cle




