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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Credit Hours
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Pre-requisites or Other

Academic Requirements EE205 Signals and Systems
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Courses for which this course
is a pre-requisite

)7 % Department of Physics

HEERBERAREN¥R
Cross-listing Dept. AYESTFE Department of Biomedical Engineering
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To introduce the fundamental principles and concepts of information optics and the methodology of optical information
processing. Upon the completion, the students would gain the following knowledges and skills:

- Understand the basic concept of information optics, including linear spatial invariant systems, spatial and frequency
domain analysis, basic Fourier transforms and their properties and applications;

- An ability to use the mathematical tools in information optics, including convolution, correlation, differentiation,
sampling, as well as implementation methods of optical convolution, enhancement;

- An ability to use Fourier transforms, frequency-domain analysis, and transfer function to solve problems in information
optics and optical information processing.

- An ability to design an optical system and conduct experiments, as well as to analyze and interpret data;
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After completing this course, the students will be able to

- Master the basic knowledge of linear systems, scalar diffraction theory, and understand the principles of frontier fields

2



17.

such as holographic microscopy, holographic display, or computational imaging.
- An ability to solve typical optical imaging problems and conceive ways of making improvement.

- An ability to extend the knowledge and skills to other related research fields.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Course Contents

- 2D Linear system Fourier analysis

- Scalar diffraction theorem

- Analysis of an optical imaging system in the spectrum domain

- Spatial filtering and its applications

- Holography: holographic microscopy and computer generated hologram

- Case study and recent advances in information optics
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fEE= 2347 (6) Introduction to information optics
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The properties of two-dimensional Fourier transform,
Fourier transform of non-elementary function (Dirac
function, comb function)
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spatial frequency and its localization
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Linear space invariant system, transfer function, two-
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dimensional sampling theorem,
PREATH R (4) pURIUNEEE BN 1 3
Scalar Diffraction Theory Mathematical description of light field
BORERATH G, ATH MG IR 2 3
Kirchhoff diffraction theory, angular spectrum theory of
diffraction
RIRARRATS, FEEEATSH 1 3
Fraunhofer diffraction, Fresnel diffraction
AR RS (10) EHEAAALEGIEM, BT, 4f B RS 2 4
Analysis of imaging | Property of lens as a phase modulator or an imaging
system component, 4-f imaging system
TR R G, B D = g e 6 5, 6
Spectral domain analysis of coherent imaging system,
Abbe's theory of imaging
FEART AR R GE o 2 7
Analysis of incoherent imaging system
25 (4) EEARKFEATE, FRh4eER, FEE2EAR 1 8
Holographic Fundamentals of holography, online and Fourier
holography
EERE, #HyeEREE 3 8,9
Cgmputer generated hologram, digital holographic
microscopy
SR EHTIERE (8) FEre 4 10, 11
Examples  and latest | Fringe projection
developments RS z 12,13
Coherent Diffraction Imaging
LI IRII B H
FFs SEEG I H AN 3T THRAELR A
)
1 A R A, fhiAeE PR 4 2
Two dimensional Fourier transform, 2D sampling theorem
2 FTAR 1 Fourier 5%, Fresnel Hik, AMuEH L 6 3
Fourier algorithm, Fresnel algorithm, and angular spectrum
algorithm for wave propagation calculation
3 2 () P 6 7-
Spatial filtering
4 A4 Sl 5 B 4 9
Recording and reconstruction of online hologram
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Recording and reconstruction of off-axis hologram
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Computer generated holograms

KBRS &
Fringe projection topography

b R H e 2% %K Textbook and Supplementary Readings
1. Introduction to Fourier Optics (Third edition), Joseph W. Goodman, Roberts & Company Publisher ISBN 0-9747077-
2-4
2 HEE% S GB=/0 Joseph W. Goodman ¥, Zw %1%, fF LAl HiiRAE, ISBN 9787121301063
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Type of % of final Penalty Notes
Assessment score
H & Attendance 10
WEEN
Class
Performance
N
Quiz
PRETH H Projects 40
SERMEY. 20
Assignments
BER
Mid-Term Test
ARER
Final Exam
BRME 30
Final
Presentation
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Others (The
above may be
modified as
necessary)
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This Course has been approved by the following person or committee of authority




