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1. 3D Graphics Fundamentals

* » How the eyes percewve three dimen-
sions
How a 2D mage can have the appearance of 3D
How Cartesian coordinate specify objects positions
How to work orthographic and perspective
projections

e

11, 3-D Perception
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Introduction of 3-dimensional image
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33 I-1. How the eyes “see” three dimensions 3) Color and Shading(¥3} &%)
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] 1-4, The cube with color, but no
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4) Lights and Shadows (¥3 2%x})
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398 1-6. A solid cube illuminated
by a single light

1.2, Projection, The Essence of 3D
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39 1-7. A 3D image projected onto a
2D space
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2) } (Perspective Projection)
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2. 3D Transformations(Three-
Dimensional Transformations)
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2.3. 3D Y (Rotation)
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3, Volume Rendering & Surface
Rendering

33 3-1. Overview of surface and
volume rendering methods.

3.1, Surface Rendering

1) Polygon-Oriented Technique
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process 1) Contour Extraction

process 2) Curvature Sampling(The Generation of
Control Points)

process 3) Shading Processing

1% 3-2. Surface Rendering of a brain
model(brain stems, ventricles, etc.) by
using polygons

2) Voxel-Oriented Technique
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18 3-3. Voxel-based surface rendered
image of a human head
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3.2. Volume Rendering
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1) Ray Tracing Technique
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1% 3-4. Camera model for ray-tracing
with perspective view

Process 1) Geometric Transformation
Process 2) Spatial Segmentation
Process 3) Gray Level Segmentation(d] : 28 3-5)

Introduction of 3-dimensional image

3J¥ 3-5. Volume Rendered image of a
human brain by using a ray-tracing
algorithm

2) Octree Encoding Technique
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%J% 3-6. Octree encoding with a
i computer representation by using a
i point structure

3% 3-7. Volume Rendered image of a
human head by means of octree
encoding
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4, Example of 3D Medical Image
Processing
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