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Abstract

In recent years, the virtual 3d system brings many kinds of application.
Take something for example, computer-aided design for industry or fantasy
CG movies and video games for entertainment. As the markets of video games
grow hugely, the improvement of GPU speed is fast than the famous Moore’ s
law.

Nowadays GPU can do large data computing; however we think in order to
use it well without any wasting, we must have an effective 3D engine for
applications. An effective 3D engine must have good scene management system,
because GPU still can’ t render all objects even its data computing is more
powerful than past. To reduce the objects rendered by GPU, most of commercial
render engines will use their culling algorithms to achieve the goal.

The main purpose of scene management is to fast determine which object
1s visible in the scene, and save the computing of objects that are invisible.
The benefit is that we can render more complex objects and more detail scene
in single frame.

According to the above reasons, scene management plays an important role
in an effective rendering engine. However, the commercial rendering engine
will not make their algorithm public. Hence we want to research and
development an effective rendering system with integrated scene management
algorithm.
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Sheet brush properties

Parameters:

Width

Height

 #fPlane  Y¥ZPlane  XZ Plane

Cube brush properties

Parameters:
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Cone brosh properties

Parameters:

Side counts |20

Height 300

Fadius 200

Cylinder brush properties

Parameters:

Side counks |20

Height 200

Radius 200
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void Draw BSP_Tree(BSP tree *tree, point eye)
{
[/ BB EV AL E LA SLE B8y B m A4
float result = tree->partition.Classify Point(eye);

/] BBEHEAEBAAT

1f(result > 0)

{
Draw BSP Tree(tree->back, eye);
tree->polygons. Draw Polygon List();
Draw BSP Tree(tree->front, eye);

}

/] BBEHEAEEAET

else if (result < 0)

{
Draw BSP Tree(tree->front, eye);
tree->polygons. Draw_Polygon_List();
Draw BSP Tree(tree->back, eye);

}

/] BRFA@E W EZBIRFEET

else // result is 0

{
Draw BSP Tree(tree->front, eye);
Draw BSP Tree(tree->back, eye);

BAVR L@mayfl R4 > 2FTHE :
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3.1 Lighting model

ERGEMBHENTE  REABBRCERAHELNRA © Hldo
BAIR AWM EEY N A EREEFEFLGEE LRI SHERF
£ R E3tEuy Ray-tracing Rzt BB E » MM Ray-tracing 4
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JEEPER4E R JEFA £ B AT % 4 06 T A& B 2% Daniel Pohl #% ray
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3.2 Normal mapping
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3.4 Shadow effect

% %48 B GPU huik 8y z—fail shadow volumes R EZ AR » & R4
TH :

-

Mulil surce and sadow volumes
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