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Interactive Visualization
of Complex Scenes

Interactive Visualization
of Complex Scenes
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Interactive Visualization Goals 
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Scene Complexity
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349,281 faces 
127 objects

Cassini 
spacecraft

Prototype Models Architectural Models

Soda Hall Model (7.6M polygons)
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Structural Engineering Models

Coal-Fired Powerplant: 15 million triangles Submarine Torpedo Room (850K polygons)

Mechanical CAD Models

82 million triangles; 126,000 objects
Newport News Shipbuilding

Mechanical CAD Models

Michelangelo sculptures: 100M Samples
Stanford Graphics Lab

Range Scans

Michelangelo sculptures: 127M Samples
Stanford Graphics Lab

Range Scans Rendering Acceleration Techniques
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Visibility Culling
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Back-Face Culling

back-facing
polygon
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Back-Face Culling
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Hierarchical Back-Face Culling
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View-Frustum Culling
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View-Frustum Culling
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Hierarchical View-Frustum Culling

=��
�
�������-�	
��
�����	���

! 3������	� �����
��
��"��	�������
��
��
��"��
����������
�
	��	���
��
���������������������
�


1

2 3

A

B

C

D

E

F

3

2

1

A B E FD

C

Hierarchical View Frustum Culling
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Hierarchical View Frustum Culling
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Bounding Box
(Axis-Aligned)

Bounding Sphere Convex Hull

Uniform Grid Subdivision Octree Subdivision



5

BSP Subdivision Occlusion Culling

Blue parts: Blue parts: occludersoccluders
Red parts: Red parts: occludeesoccludees

Occlusion Culling
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Cells and Portals

Cells and Portals Cells and Portals
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Occlusion Culling
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OpenGL Occlusion Test
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Hierarchical Z-Buffer
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Rendering Acceleration Techniques
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Levels of DetailLevels of Detail

TrianglesTriangles
: 41,855 : 41,855 
27,970 27,970 
20,922 20,922 
12,939 12,939 
8,385 8,385 
4,7664,766

courtesy of Division and Viewpointcourtesy of Division and Viewpoint

Multiresolution
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QSplat
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Creating the Data Structure
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QSplat Node Structure
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QSplat Node Structure
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QSplat Node Structure
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QSplat Node Structure
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QSplat Node Structure
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QSplat Node Structure

5	�-�
���������
�
�H������I���
�JK�L ��-���

;
���
�������
�
������
�
�L %�-��

����������������
������
	���
�	���
�

��

��


���
��
�
���
��
�
 ���� ������ ��

� �������� �������
���
������
���
���� ������� ���

����������
�� ���������� ��������

�������������� ������������ ��������������  ����� ����� �!������!�����

QSplat Node Structure
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QSplat Node Structure
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QSplat Node Structure
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QSplat Node Structure
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QSplat Rendering Algorithm
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Rendering Acceleration Techniques
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Simple Example

Aliaga

Aliaga

Simple Example Simple Example

Aliaga
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Issues

3� ����
� ������
�

! >����������
"����	���-��
� ������-"�������

! =������	����������-���
���
������
������
�

3� ����
�
� 
���
�����


! >�������� ��
�H�K����	���-���� �	
����
������?

! =���
�
��
��
����
-��
�
"����� ��
��?

Aliaga

Imposter Placement

Aliaga

Cells and Portals

Aliaga

Portal Images

Aliaga

Creating Portal Images

portal
eye

Ideal portal Ideal portal 
image would be image would be 
one sampled one sampled 
from the current from the current 
eye positioneye position

Aliaga

Creating Portal Images

Reference COPs

Display one of a 
large number of 
pre-computed 
images (~120) portal

Aliaga
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Creating Portal Images

portal

Reference COPs

or…

Warp one of a 
much smaller 
number of  
reference images

Aliaga

Summary
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Recurring Themes:
Trivial reject checks
Hierarchical processing


