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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.

1. iBFE4K Course Title St {Y 88 ¥t Optoelectronic Instrumentation
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2. ML 75 H 5, TFE & Department of Electrical and Electronic Engineering
Originating Department

3. REES EE343
Course Code

4. {45 Credit Value 3
5. R Lk k151 Major Elective Courses
Course Type
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6. A = Fall
Semester
, (ERER NG English & Chinese
' Teaching Language (English with Detailed Explanations in Chinese)
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R B F R, E5) B3 | ik +86-755-88018558

R BREID FLHB: sunxw@sustc.edu.cn
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Instructor(s), Affiliation& | <ia0wei Sun Professor - -
Contact Department of Electrical and Electronic Engineering, Faculty Research Building 2, room
(For team teaching, please list |501
all instructors) Tel: +86-755-88018558

Email: sunxw@sustc.edu.cn
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SIS R, FRRE. BE Fi%: +86-755-88018762
9. FR LI xull@sustc.edu.cn
Linlin Xu, Teaching Engineer,
Department of Electrical and Electronic Engineering, Teaching building 1
Tel: +86-755-88018762
Email: xull@sustc.edu.cn
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Courses for which this course
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# % H#% Course Objectives
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EE106Introduction to Optoelectronic; Introduction to Semiconductor Devices
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The objectives of the course are to introduce and analyze the design principle and design discipline of the optoelectronic
instruments, the element modules of the optoelectronic instruments (including light source, detector, calibrator, and so

on ), and the work principle and trends of the modern advanced optoelectronic instruments. Let students have the ability
to design optoelectronic instruments.
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instruments in the future.
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After completing this course, the students should master the design principle of optoelectronic instrument, familiar with
the commonly used optoelectronic instrument, know about the work principle and trends of the modern advanced
optoelectronic instruments. To have a good professional foundation for the study and the development of related
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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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Contents of lecture:

Chapter 1. Introduction to the design of optoelectronic instruments: The main contents of this chapter including:
development and application of several typical photoelectric instruments, characteristics of photoelectric instrument,
classification and composition of optoelectronic instruments, the basic ideas and steps of the overall design of
optoelectronic instruments and design method of modern photoelectric instrument. 2 credit hours.
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Chapter 2. Accuracy analysis and design of the photoelectric instrument: The main contents of this chapter
including: error and accuracy of instrument, analysis and calculation of errors of the photoelectric instrument, synthesis
of errors of the photoelectric instrument, basic design principles for improving accuracy of the photoelectric instrument,
compensation method of errors of the photoelectric instrument, and so on. 4 credit hours.

Chapter 3. Typical element system of photoelectric instrument: The main contents of this chapter including: light
source and lighting system, photoelectric detection system, standard quantities and calibrations, motion and alignment,
and so on. 12 credit hours.

Chapter 4. Analysis of key technologies of modern advanced photoelectric instruments: Principle and analysis of
digital holography microscopy, principle and analysis of non-line-of-sight imaging, principle and analysis of modern laser
interferometer, and so on. 14 credit hours.
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Arrangement of the experiment teaching is as follows:
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Number | Projects Main contents Dos and don'ts Credit
hours.
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that based on AR technology,
such as AR location,
interaction display, and so on.
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Design  of
velocimeter

laser
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Design a velocimeter that used
to measure blood velocity in

blood vessels, and analyze the
accuracy of the velocimeter.
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Design of

holographic
microscope system
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Design a digital holographic
microscope system used for

the semester;

The requirement
of the project
acceptance
including
displaying the
designed
experimental
system and the
PPT report.
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unlabeled biological cell
observation and dynamic 3D
shape measurement.
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Design a dual-frequency laser
interferometer used for precise
length  measurement, and
analyze the accuracy of the
interferometer.
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Design  of
Interferometer

Laser

R FERESERLRIE, P4, EHEABE K. AT LA AT RS 1,
FEE, P4 E e A AT R SRR .

—NIUH B ZE R ()9 32 A, B AR AN N —2H, ARG 1 255 16 J& f 1] 58 BRI i F ) — A S BR i H o

Notice: Two students in groups, each chooses one of the given projects and finishes it in the given time. Besides,
students can design project topics on their own, after checked by the teacher, the self-designed project can be done by
students in pairs.
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The completion time of one project is 32 credit hours, which means two students in groups to finish the chosen project in
the period of from the 1st week to the 16t week.

b R HEBEFHR Textbook and Supplementary Readings

Teeht: AEE, oS EES R, M, PR T B R (EFD 5 2013; Myung K. Kim, Digital holographic

microscopy : principles, techniques, and applications, 1st Ed., Springer (New York), 2011.

BEEN . WRE, WHEOLE, B, EEREREAE dbnD . 2016; LM, FEEHE, BACEZIGESRT, £
W, JERERSEMRME (dbmT) , 2010; Didier Decoster and Joseph Harari, Optoelctronic sensors, 1st Ed., ISTE Ltd.,
(London ), 2009.
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Performance
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Quiz
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Assignments
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Final Exam
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Final
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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




