COMPUTER-AIDED DESIGN

DIGITAL IMAGE PROCESSING

@ Image Enhancement
@ Image Restoration
@ Image Analysis

@ Image Compression

@ Image Synthesis




IMAGE ENHANCEMENT
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A Contrast Enhancement
A Spatial Filtering

A Noise Reduction
A Edge Enhancement

IMAGE RESTORATION
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A Photometric Correction

A Inverse Filtering

A Geometric Correction




IMAGE ANALYSIS
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A Image Segmentation
A Feature Extraction

A Object Classification

IMAGE COMPRESSION
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A Lossless Compression

A Motion Compression

A Lossy Compression




IMAGE SYNTHESIS
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A Tomographic Imaging
A 3D Scene Construction

A Visualization

wu CT-SCAN, Computer—Aided Design

GRAPHICS DATA

@ 2 Dimensions
A Vector Graphics
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A Raster Graphics
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@ 3 Dimensions
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COMPUTER GRAPHICS
@ Modeling
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@ Animation
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@ Rendering
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MODELING
@ Primitive Object
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@ Modeling Technique
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PRIMITIVE OBJECT
@ Point Primitive
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@ Curve Primitive
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A Line
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Curve PRIMITIVE OBJECT

A Line
a Implicit Equation

L1 (x2,y2)
f(xy) = 0 —

(x1,y1)
Ax+By+C=20
A = (y1-y2) B = (#1-x2)
\/(yl—y2)2 (1= x2)’ ’ \/(yl—yZ)2 F(L— 12
C = C(-y2) i (12— )




Curve PRIMITIVE OBJECT

A Line L1
. : (x2,y2)
o Explicit Equation  (x1y1) (t=1)
y = f(x) = mx+C (=)
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@ Parametric Equation
X = X(t) = (x2-x1t+x1
y =y() = (y2-yDt+yl

Curve PRIMITIVE OBJECT
A Polygon
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Curve PRIMITIVE OBJECT

A CIFC|e (x,y)
a Implicit Equation
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@ Parametric Equation
X = X1 — Rcos(2nt)
y =yl — Rsin(2nt)
0=0>t=0, 6=2ndt=1

Curve PRIMITIVE OBJECT

A Spline
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Curve PRIMITIVE OBJECT

A Spline
@ Bezier spline
2 Hermite spline
@ Cardinal spline
2 B —spline
@ Nonuniform B - spline
2 Rational B — spline

2 NonUniform Rational B — Spline

Modeling Representation

@ Boundary Representation, B — Reps
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@ Space — partitioning representations
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