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“Digital Image Processing” by Gonzalez & Woods
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"Fundamentals of Digital Image Processing” by A. K. Jain
“Two-Dimensional Signal and Image Processing” by J.S. Lim
“Digital Image Processing” by W.K. Pratt

"Digital Image Processing” by K.R. Castleman

"Digital Image Processing” by G.A. Boxes

EZFOAB0%), ZIZH AL or 7|2 project(40%), homeworks/projects(30%)
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® |ntroduction
® Digital Image Fundamentals
- Image Perception

Simple Image Model

Color Theory
Imaging Geometry
® |mage Transform

- 2D Signals & Systems
- 2D Fourier Transform
- Sampling & Quantization



- Image Transforms
Image Enhancement

- Point Processing

— Spatial Filtering

— Enhancement in Frequency Domain

- Color Image Processing

— Edge Detection
Image Restoration & Filtering

- Degradation Model

— Wiener Filter

— Least Square Solution

— Optimization
Image Compression

- Lossless Compression

- Lossy Compression

- Image Compression Standards
Image Segmentation

- Thresholding

— Region-based Segmentation

— Morphological Segmentation
Representation and Description
Recognition and Interpretation
Image Display

- Video Input/Output Devices

- Standard Video Formats
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® (eneral:
- any 2-dimensional function bearing information
® Visible:
- photos, drawings, slides
e Invisible:
- temperature distribution, population distribution, etc.
® Abstract: mathematical functions
Physical: matter or energy distribution(e.g. light intensity)
® Static
Animation
Moving Pictures
® Single View
Stereoscopic
3D(Multi View)
® Single Spectral Sensor

Multi Spectrum Sensors(e.g. remote sensing)



m What is Image Processing ?

® manipulation and analysis of picutre information
® any operation that acts to improve, correct, analyze
(or in some way change an image)
o d:
- eyeglass prescription (distortion X %)
- TV receiver; brightness, constrast, tint, color &%
("looks better” sF==)
- human brain; analysis and learning

® most powerful image processing system; human eye and brain !

e (Optical image processing:

- uses an arrangement of optical elements to carry out an operation

- 9 eyeglass, camera, ...

® Analog image processing:

- uses analog electrical circuits to carry out an operation

® Digital image processing:

- uses digital circuits, computer processors, and s/w to carry out

an operation

- digital technology;
. precise implementation of image processing functions
. great flexibility
. power for general purpose image processing applications
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. computer h/w performance increases
. declining cost

- easily stored on magnetic media(transportable)



