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Optical imaging and image processing
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J. W. Goodman, "Introduction to Fourier Optics," McGraw-Hill (New York) 

W. K. Platt, "Digital Image Processing," John Wiley & Sons �
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A. Rosenfeld and A. C. Kak, "Digital Picture Processing," 2nd Edition, Vol.1, 2, Academic Press, 
Inc
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What we will learn in this course

• Theoretical background of optical and digital image acquisition, processing, 
and display systems.
– Ex. Digital Still Camera, Camcoder, Digital Television, Video systems, Image 

scanner, Displays, Printers, Microscopy, Optical measurement, Stereoscopic 
displays, holography

– Imaging through lens system, Color imaging, Multispectral imaging, 3D imaging

• Keys to the typical techniques used in historical and latest image processing 
systems.

• Some recent R&D topics in optical imaging and image processing.

What we will NOT learn in this course:
• Details of image processing methods used in the practical imaging systems.

• Hardware implementation methods of digital image processing.

• Some nonlinear techniques; binary image processing, morphological image 
processing, ...

• Image coding and decoding methods.



5

1. Basics of imaging systems
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• Introduction

• Linear imaging systems

• Mathematical characterization of images

• Fourier transform and imaging system

• Linear operators

• Image acquisition and digitization
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What is an imaging system?

Object

Illuminant

Lens system

Photodetector array
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1.1 Introduction 
1.1����

• Scope of this class 
– Linear imaging system

– Linear, space-invariant imaging system

– Imaging through lens system

– Image processing system

– Image restoration, reconstruction

– Color imaging

– 3D imaging
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General model of imaging systems

System function
Transfer function
Impulse response
Point Spread Function (PSF)
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