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W s A F L RAE R

MNational Taiwan University
Department of Engineering Science and Ocean Engineering

Fundamentals of Optics
Fall 2023

Course Website:
NTU COOL g fcool.ntn.edu tar

Counrse time:
TEBA

Classroom:
TED

Course goal:
The ztudents can learn the bazics and application of optics znd photonics.

Instructor:
Jia-Han L1 (2 £ &)
Office: ESQE 230
Phone: 33606-3760

E-mail: jiahan@ntu.edu. tw
Office hours: any time when the instructor 15 in the office or by the appointment.

Teaching Assistant (TA):
TED
Email: TBA
Phone: TBA
TA%s office: ESOE 112 (WNanophotonics and Nanoelectronics Laboratory)
Office hours: by the appointment.

Topics

Fundamentzls of Optics

Wave Propagation

Laser Optics

Optoelectronics

Lightwave Devices and Systems

L L b e

Textbooks and References
1. E.Hecht, Optics, Addizon Wesley, 4th ed. 2002,
2.B.E. A Szleh and M. C. Teich, Fundamentals of Photomes, Wiley, 2Znd ed. 2007.
3.F. L. Pedrotti, 5.J., L. M. Pedrotti, and L. 5. Pedrotti, Intreduction to Optics, Addison Wesley, 3rd ed.
2007
4. A Ghatzl:, Optics, Tata MeGraw Hill, 4th ed. 2009,

Grading:
Homework 0% - some homework problems will be selected in midterm and final exams.
Project 30%%: it mcludes midterm proposal and presentation 10%% and final report and prezentation 20%%.
Exam 70%: it includes midterm exam 30%, final exam 30%, and 10% for the higher grade of midterm
exam and final exam.

Prerequisites:
Calculus is required, Electromagnetics and Engineering Mathematics are preferred but not
required.
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Fundamentals of Optics
Fall 2023

Week Tentative Subject
Week | | Imtroduction of thiz course. Wave Motion
Week 2 | Electromagnetic view of Optics, Light, Wave, or Photons
Week 3 | Geometrical Optics
Week 4 | More on Geometrical Optics, Describe the purpose of project and assign the possible topics
Week 5 | Light Propagation
Week & | Optical Waves
Week 7 | Midterm Exam (Cover material before midterm exam) (30%)
Week £ | Polarization
Week 0 | Interference
Week 10 | Midterm Proposal and Presentation in Class (10%), announce Midterm exam grade and solutions
Week 11 | Diffraction
Week 12 | Fourier Optics
Weelk 13 | Coherence
Week 14 | Final Exam (Cover all material in thiz semester) (40%)
Week 15 Modern Optics: Lasers, Semiconductor Detection and Inespection, ete.
More on Modern Oyptics: Nanophotonics, Metalens, 81 Photonics, Optical Communication, etc.
Week 16 | Project Report and Presentation in Class (20%0)

¥  Guidelines of Midterm Proposal and Presentation: The innovative and frontier research proposals in optics

and photonics for the purposze of education tools are more welcome. Each group can have 2 persons. On
reasonable reason, vour sroup can be onlv 1 person or more than 2 persons. If vou have no idea what topics
you can choose, pleaze discuss with the instructor and TAs. Your presentation iz scheduled on Weel: 10. You
should turn in the word file for Midterm proposal and the powerpoint file for presentation on Weelk 10. The
presentation time and Q&4 is limited in 15 minutes.
(1) Keywords and Abstracts (Chinese and English)

List 5 keywords and summarize main points of this research proposal.

Abstract in Chinese or in English (maximum 500 words).
(1) Content of REesearch Proposal

Page limit for the content of the proposal to be ¥ pages.

a. Summarize achievements and/or progress of the past five vears related to this research proposal.

b. Describe the zignificance of this research proposal including prospects for academic excellence,
intovations in scientific research or technological development, and impact on research field and
international competitiveness.

c. Specify the objectives and methods of the project.

d. Describe the performance of previous and current research. Emphasize future sustainability, current
strengths and achievements.

e. Describe major anticipated achievements and accomplishments.

f. List the reasonable budgets if it is needed.

(3) Provide references or documents.

#*  (Guidelines of Final Report and Presentation:

You should summarize your work in your Final Beport. Generally speaking, a scientific report includes the title,
authors” name and association, abstract, keywords, literature review, motivation, methodology, results and
discussion, conclusions, acknowledzement, and the cited references. Your Final Feport should be written in Optics
Express format You can download Optics Express format template from OPTICA website. Page limit for the
content of the report to be 10 pages. Your prezentation iz scheduled on Week 18, and you are welcome to show
the education tools you studied during your presentation. You should tumn in the word file for final report and the
powerpoint file for prezentation on Week 16.
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HEZ R AP E BT R B

R i
8 A ERA

SRR

FEEBEIENMEeHLAERERABHERE AR aEeT T AEE
REmw BEANERE  —HARRBHEATE —HASRBAWAT

T E¥RAEAAIYEBHWER  FEYERAARER A4z
Hig ERAHAEER » AEW - -

This subject 15 arranged to introduce the principles and techniques required in
Automatic Optical Inspection (AOT). The subject includes the following subtopics:
introduction to precision metrology and machine vision, the measurement principles
and methods used in the 210 AOT, the measurement principles and techniques used in
the 3D AOIL image processing and artificial intelligence methods used in automatic

inspection, intelligent measurement systems, AOI system infegration and conclusion. <

54
{163 & hochaolntut. edu. twe
SHAEAE:

FEEETRNVILAERETRAANRE  NEIESHT #FF BEE
B BEAYERE —HARNMEEATE  ZHASGANEHAT

T HHEAERAIYEBHWER HYEHYEANLAERAER A4 szHH
HiF ErmiAmER - -

(AlEES L #0244 C++ and Python #5383 £#((++ and Python is
required during the hand on class)<

This course aims to introduce the concept, methodology, and

g lworithms of Automatic Optical Inspection and machine vision as well
as the hardware and software used by automatic opticals

HERE
3 205
P 0%
A EE Y%

WEER 2%
This course emphasizes on hands-on approaches with PowerPoint slides.«
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fE 3 ~ $45 58 filfb:e

1. Machine Vision Famesh Jain and K. Kasturi McGraw Hill 1995
2.Visual servoing control based three-dimensional tracking: theory, algorithms,
practicalities, INSBIN:078383830535 C.-C.Ho Lambert Academic Publishing
2009 ¢

3.Depth Map and 3D Imaging Applications: Algorithms and Technologies,
ISBN:978161350326 A 5 Malik, T. 5. Choi, and H. Nisar, Eds.. ed USA:
IGI Global 2012+

Week= Tentative Subject=

Week1< | Machine Vision Overviews

Week?< | C Programming+

Week3< | Windows Programming+

Week4+ | Open Source Computer Vision Introduction (GUIL)+

Weeks+ | Digital Image Fundamentals+

Weekt- | Optics (Hand on experiment)«

Week 7+ | lighting (Hand on experiment)«

Week8< | Color Space Introductions

Week0- | #5 ¢ £ 388

Week10+4 Binary Image Processings

Weekl1l4 Regions«

Week124 Image Filtering [+

Week134 Image Filtering I1+

Week 144 Edge Detection I+

Weekl54 Edge Detection I+

Week16d Camera calibrations=

Week174 Final Project Presentations

Week 184 Final Project Review+
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(EHx)-

1 Machine Vision Overview« Introduction to Machine Vision

2 C Programming+ C language basic operation
introduction=

3 Windows Programming+ Basic programming operations

4 Open  Source Computer Vision | Introduction to Computer

Introduction (GUIL)< Vision (GUIL)+

5 Digital Image Fundamentals« Introduction to Basic
Enowledge of Digital Image«

B Optics (Hand on experiment)< Introduction to optics and
group hands-on experiments:

fis lighting (Hand on experiment)« Introduction to lighting
equipment and group hands-on
experiments+

B Color Space Introduction= Introduction to Color Space
Principles=

Q< HEEEF HEEHEF

10 Binary Image Processing= Introduce the principle and
method of binary image
processings

11+ Fegions« Going abroad on business,
arrange lectures by industry
teachers<

12+ Image Filtering I+ Introduce the principle and
operation of image filtering=

13+ Image Filtering 11+ Implement image filtering+

14+ Edge Detection I+ Introduce the principle and
operation of edge detection

15+ Edge Detection 11+ Implement edge detection+

16= Camera calibration= Camera Calibration
Introduction and
Implementations

17+ Final Project Presentation+ Final project presentation and
working on projects in groups<

18 Final Project Reviews Final Group Project Outcome
Review«
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