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Introduction to Specialty of Measurement and Control Technology and Instrument is a
compulsory course for freshmen of this major. This course is carried out in the form of lectures,
laboratory visits, expert seminars and so on. The development of the major and the corresponding
subject are present. The composition of curriculum, object of training, industry standards and the
basic requirement of professional studying are also referred. Through the study of the course, the
freshmen can comprehend the history and current status of professional development, and lay a
good foundation for future learning. This course will provide help to students for their academic

planning and career planning.
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This pre courses include analog electronic technology, digital electronic technology, C

[

language program design and so on. Follow-up courses include embedded systems and
applications, DSP technology and applications, etc. Its task is to guide students to learn the system
development based on the introduction of concepts and applications for MCU development,
provide experience and understanding in advance for the study of subsequent courses about
embedded and DSP technology.

The purpose aims at making students master basic structure of C51 microcontrollers, have

basic quality and skills as a MCU engineer, by learning common microcontroller peripherals, how



to design a specific Function Single circuit using C51 microcontrollers, and how to realize a
variety of basic control functions with C language programming using the microcontrollers, so it

can make students have the ability of primary microcontroller development.
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Fundamental of Engineering Optics is a specialized subject designed for the students of
measurement control technology and instrument specialty. This subject contains two parts: the
fundamental principle and imaging theory of geometrical optics; light wave theory. The main
contents in this subject contain such as the following: the fundamental principle of geometrical
optics; the basic concept and imaging theory of the coaxial spherical systems; imaging theory of a
perfect optical system; imaging theory of a plane system in geometrical optics. Imaging theory of
the typical optical systems and the basic concept of photometry are also contained in geometrical
optics. Coherent theory, diffraction theory and light polarization principle are contained in wave
optics.

After completing this course of study, students will comprehend the fundamental principles
of geometrical optics, by which students also analyze imaging law and image character of a
optical system and a optical instrument, and also comprehend the general wave theory. Students
can analyze the working principle of a real optical system by the theory of wave optical or the

geometrical optics.
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Signals and Systems is a compulsory major course that is the important foundation for the

major of measurement control technology and instrument. The main contents of this course
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include basic concepts of signals and systems, mathematic expressions of signals and systems,
analysis for continuous time signals and discrete time signals, analysis for continuous time
systems and discrete time systems, typical applications of Discrete Fourier Transform and basic
design methods of digital filters. It also includes some experiments that realize many different
signals and systems by MATLAB programming language. This course leads students to learn the
important knowledge points of basic types of signals and systems, analysis methods in time
domain and frequency domain, and signal processing techniques, laying foundation for grasping
techniques of analysis and processing of signals and systems in measurement instruments and
devices. After learning this course, students will get the abilities to identify signal types, analyze
signal frequency spectrum, build basic system structure, analyze system function, design and

apply classic discrete time systems (digital filters).
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Precision Machine Design is an important basic course for students of Measurement and
Control Technology and Instrument. The course is focused on the foundation theory, features,
applications, type selection and the design methods of machine elements and mechanisms
commonly used in precision machine and instrument, the theory and application of material, heat
treatment, tolerances and fits, and the manufacturing process are also introduced for mechanism
design of precision machine and instruments. The contents are as below: materials and their heat
treatment, tolerances and fits, structure analysis of plane mechanisms, plane linkage mechanism
and its design, cam mechanism and its design, gear mechanism and its drive, belt drive, power
screw, shaft, couplings and clutches design, guides, springs design and process analysis of

mechanical structure
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Fundamentals of Computer Software Technology is one of the computer courses for
non-computer major students, including software engineering and data structure. It covers
computer system components; storage and operation of linear data structure; concepts of Tree,
Binary Tree, Huffman Tree and Graph; traversal and storage structures of Tree and Graph;
methods for locating and sorting, such as linear list locate, binary sort tree locate, Hash locate,
bubble sort, selection sort and merge sort; Understand the basic concepts and management
methods of operating system, master the implementation of the access to data. Design methods
using in each stage of software engineering: software requirement analysis, software design,

software programming, software test and software maintenance.
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Sensor principle and application is an important specialized fundamental course of
Measurement and Control Technology and Instruments major, which belongs to the front end of
the signal acquisition. By studying the course, the students could master the typical sensor’ basic
working principle, conversion circuit design, sensor application technology and have the
preliminary ability of designing sensors. The experimental teaching of { Sensor principle and
application » is the important component of curriculum teaching. Its purpose is to deepen the
students' understanding of the course, and to improve students' the ability of analyzing and solving

problems and cultivate their practice ability.
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Error Theory and Data Processing is a very important specialized fundamental course for
bachelor candidates majored in measurement and control technology & instrument. It mainly
covers the basic concepts and significance of measurement error, the fundamental nature of error
and data processing methods, error combination and distribution, measurement uncertainty, least
square method for linear parameters, regression analysis, and the basic approaches for processing
dynamic testing data. Students should master the basic concepts of the measurement error, such as
the classification of the error and the concepts of accuracy. In addition, the nature and processing
approaches of error, for example, the reasons, characteristics and processing methods of random
error, systematic error, and gross error, respectively, are also should grasp. Students are required
to be able to analyze measurement error and assess the accuracy, so that they can obtain basic
skills and knowledge for precision measurement tasks. Furthermore, necessary theory and
methods for error and data processing in static precision measurement, for instances, error

combination and distribution, least square principle and regression analysis are also required.
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This pre courses include analog electronic technology, digital electronic technology, C
language program design and so on. Follow-up courses include embedded systems and
applications, DSP technology and applications, etc. Its task is to guide students to learn the system
development based on the introduction of concepts and applications for MCU development,
provide experience and understanding in advance for the study of subsequent courses about
embedded and DSP technology.

This course is a very practical course; its teaching purpose and task are as follows: through
the study of the course, students should understand the principle and chip structure of MCU,
master the applications of on-chip resources, operation principles and extension methods of its

peripheral interfaces, and gain the ability of design and development for MCU system.
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Machine vision is an elective course for the specialty of measurement and control technology
and instrument. This course focuses on the study of fundamental theory and application in image
processing and vision model and aims to train students to study the methods and resolution to
resolve the relevant problem on the image processing, the visual system modeling and
measurement involved in the major in measurement and control technology and instrument, and

lay the foundation for solving engineering problems.
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“The Programmable Logic Device and Application” is an elective course for the major of
measurement control technology and instrument. The course introduces advanced IC technology
in the electronics industry. By studying the course, the students could master the design method of
VHDL and establish the design concept of the digital system. The programmable logic device is
large-scale or ultra-large-scale digital circuit chip, may integrate digital logic, even CPU, in one
chip. It can replace the traditional digital circuit chip, to achieve the miniaturization and the
monolithic design of the digital system, which can reduce system power consumption, improve
system reliability and secrecy. “The Programmable Logic Device and its Application” is a
practical course. The experiment teaching is the important component of course. Its purpose is to
deepen the students' understanding on the course, to improve students' ability of manipulation,

analyzing and solving problems.
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Programmable Logic Controller, or PLC as it universally called, is an important industrial
automation control device. It integrates computer technology, automatic control technology and
communication technology, which is one of the main technical pillars of modern industrial
automation.

“Principle and Application of Programmable Logic Controller” is one of the optional courses
for undergraduate major—measurement & control technology and instrument. Course contents are

listed as follows: 1. Introduction of PLC. 2. Architecture and structure of PLC. 3. PLC
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Programming. 4. Hardware structure and instruction sets of Siemens S7-200 series. 5. PLC
application design. 6. PLC networking.

This course is project oriented. It will help students to understand the basic conceptions,
technology development, and architecture characteristics of PLC system. Through theoretical
study and experimental training, students will be familiar with usage of S7-200 instructions and

master the general way to design and realize automatic control system of mechanical instrument

and process with PLC.
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The course of Virtual Instruments is one of the elective courses of specialized subject. The
attached courseware introduces the LabVIEW environment to students and gives them a brief
exposure to some of the tools available in developing LabVIEW applications. The topics include
introduction to the LabVIEW application development environment (front panels, block diagrams,
tools palettes) , creating a virtual instrument in LabVIEW, dataflow programming concepts, sub
VIs and modular code creation, basic programming architectures (loop, case and sequence
structure), formula nodes , arrays and clusters, file /0, graphs and charts, and data acquisition in
LabVIEW. After completing this course, students should grasp the spirit of virtual instrument and

have the ability in developing basic LabVIEW applications.
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The course of Practice of Precision Machine Design is an important component of the course
of Precision Machine Design, an important link of solid and skilled technology foundation, and its
task is to design a typical mechanical system or parts. Based on the analysis of design targets,
demand of system, scheme of project is compared, selected, and calculated, drawings of project
are designed, and design description is compiled. Through training of the course, the capability of
students of mechanical design theory linked with practice would be improved, the capability of
comprehensive applying of the theory of precision machine design and its preparatory courses
would be improved, the capability of solving engineering problem would be improved, the

knowledge of mechanical design would also be also consolidated, deepened and expanded.
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Sensor Principle and Application is an important specialized fundamental course of
Measurement and Control Technology and Instruments major, which belongs to the front end of
the signal acquisition. By studying the course, the students could master the typical sensor’ basic
working principle, conversion circuit design, sensor application technology and have the
preliminary ability of designing sensors. The Experiments of Sensor Principle and Application is
important component of curriculum teaching. Its purpose is to deepen the students' understanding
of the course, and to improve students' the ability of analyzing and solving problems and cultivate

their practice ability.

CHEIR R LR )

REHRS 0RS02307 ¥ 4 2

S ) 2 [ eI/ EALEER

N N . Virtual Instrument Practice

BRREAK AR LI R A2 WX B .
Training

R - ERE MEBHR SRR, SEE BRI
5T#

WE AN FRFA 3 H %A KRE

R CiESERF&IT, BTHRFER, MHEEENE GRERVUEEKENA,

~ e R B8 R %

—. REHRTEEAR

ASPRFEAE I PR 5 AT A LS B REE 5 TR RV B ML 2 SRR o

HEADAX 38 R GE A2 SR DL — AL R G0, RIS BOARSE B AT TR A s, 38
LA B tHEAL. B3tk Y. MR Jis R AR XN A, RS EOR
55 AT ) 2 TR [

WA EREE A SIS, 2ARE 1 RIS BOR K A M TEBUIR . B A T A R,
IF2E A MEIR B RGBT R W RS ke L%

FARREE, WEASHTHETEOR. FURE RN (SRR LR LR R A&
o S B e N7 P A5 URAE TP R AR AR o AN SEBRIA S 10 52 ST RN 2509 Jm 8 IH% Lk ZR 5 Sk B B
bR T L b SR PR AR 2 ST

ASPRFENRG T2 ZEAT X g o L AU o TRE Il FBUh 1 R G N TR S S I 2R 5%
i 2 2R PR AN SR AR AR O I R A T 00 T, AR L g QR 4, Dy ok B2 TR )
T At

62




. REHFHEK

WA PRE A Sk MR EEEa, A N R S R MR R SRR, R
FE| 5% R FUM 3 2R 40 SE LI B S5 42| () B AR SR L TV RIEOR, DLk 238 F RIS B A o
SE B F) R H T, I 0T BUST 56 OB R, A G- TR SEE A I MER & R T

BEARPRIN 55 30y 5t BAC L BRb ZE5K ) :

1. B BINGTERE S, SIUH 4L T REACH 1id; (9)

2. B — @M AR, IFERMRKIBEEN 5%, PRI H AR S k7T LAk
(12)

= RERFALRESEAEX

SES

AR

PRz M AU 1) ] N AMIE 7 K 2 Y EILIR s
REARAX A LR 52« BLIR S
Sk M SR 56 = RAR OSSR IR R G v] D

SIS RS SN T, B
&)
=5 /o

TR A B N AMIE TR T
4 [ DM 52 3% L AR R

B AN REAOAX A%, I8 Pl iR AL P
WA, HEIL S F DA TR G .

P B PR AR- RGN, K&
ZRALTT, =R
TH: % TS 04 B RS 5 3811
ARG (40 2015 FE 4 eIk T
LabVIEW [ fix A 3K 6 BR 22 i = e 18 2 Y
JEE KATA ) TS, g sLillidfE.
PLF faesiz il o 5

SEEE: MRS EHATS, HOMETR,
FNSEBRTe FR4E S 7 R

AR T R B SE BE B R AN 2R R G0
EI7E, FFREATHIL I

PR MRS A RIR-Z A2 505 (1D

S

D FETHSENL L BT A SR 2 LS SR
AL AF T AL PANE 5 BRI R .

2) SESLNIH B RS e

REHEAT ) B R

PHRZ s RS B2 A RR-GmFE 718 (2)

S

1) fETHENL AT 9 FE 45 5 S2 0 e I 3%
ffill . MATLAB &5 iR A C 155 A
TIRE .

2) AT H B S T

FR R AP U5 R A AR
PSRBT 1%

Pz R ACES S IR -FPGA 45 1] g

FERECEIY R T -

SEH

1) SEHl FPGA BRI ThAE (B4,
BE TN wMFEThRE.

2) SiEsSLillIH L FPGA [9RAE.

SRR P R UL S48 X T 2 R AR 1 1)
RT3k, FFEPmAE.

63




5 Py AR i

=g M AY 225 A1 F 7
Sek WURSSINTF(ES, sty | o R RS LR

6 ) e o %o IR EE SR G N | 4
R, AR : iy

B MRIESLUIEALS, H1TRGLEE

N
7 . FERGA IR % 4
BT
st )| T H HEAT 1774 i, ZE | e I
o | e IR 5 it sremmmnien. |

] E!El\ ’ % l Vay it:‘/l:lo
2y R e g, BRI R

B, I RS

W, KRB B AR R
PASERRERAE N, SEHEARIEHEA.
1. SGPRiEAE: TR NETRE AR, BOFEERARER.
2. HIRIE: SEShrilE, WEEARAT R,
. ¥EREFBREFRE T
F 77 I SERR R AR & TR
PRGBSO L P 20%+HH3R TR T 20%+52 B E 1 60%
N BUEMESEH
HWHA: FHIR L 55 LabVIEW = 29 A2 5 MU TR A AL e B 2R th ikt 2012
(28 2 RO
Z%45: 1. BREME. LabVIEW 8.20 F2/7 T M T 2KE @ b5t IEEKE R, 2007

2. 5P LabVIEW E e 7 it b5l G R2EH icrt, 2009
3. ik B %5 LabVIEW FEFHHEM S E . dbat: P Tl H ik, 2012

+. RE BRI T X

TARGOHUR, SRR 2 Y (07 200 A7 U E RIS RIE VR
I\ TRARRY R HY L B R

SRR 9. AN ARIFIB: RN 1E S 2RI 5t F OB DR ARIRAA L BB B B 1 3%
NP

SEMPTER 12, EpRE 5] FAT R SR 5 2 5T R, 4TI ) FUE BUR R I fie
I
. # UL

SERRACERR S ST R, FTRRAR S A S TR 9 E ST ) SOt H A2 A B T
el P40 R HE AL 28 IR RS L s -

64



http://book.jd.com/writer/张兰勇_1.html
http://book.jd.com/publish/机械工业出版社_1.html

+. REFEXHA

READAX & 2 S Y KL R — ARAG AT A, R R 5AGER RO G B R 5 TR E
M AU R 2% TRE IR . 45 & RE MU SE 3R oK, AN PREE X A B HEAT KA AR A s, (27
AERE TR IE A SMIFFEIR . A AR R, IR S AR R W R TR . ARG A
X R ML R A TARE IR P ) R Ge g G N RS SE BRI GRa%, i 2 20 R AN 42 i
AR 5% B, R RQUET BYE, DUl B s TR AT A4t

Virtual instrument is a typical optical, mechanical and electrical integration research project,
and it is a complex engineering problem in the fields of Measurement & Control Technology and
Instrument and Optoelectronic Information Science and Engineering. With National Virtual
Instrument Competition demand, this course trains the students in Virtual instrument. The students
can understand the basic working principle, learn and master debugging and programming
methods. This course will focus on solving the problems of application, system debugging and
practical training of the complex engineering in the professional field, and enable students to
understand and master the methods and ideas to solve the relevant problem, to experience the

innovative thinking, and to lay the foundation for solving complex engineering problems.
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This course is an elective practice course for Optoelectronic Information Science and
Engineering and Measurement & Control Technology . students should master the method of
using, assemble and improve the wheeled robots, get a better preparation on competition at school.
The main contents of the training include basic knowledge of wheeled robots, its components,
subsystem and application. The course includes mechanics and kinematics, application of
microprocessor, control system, vision system, sensor and driver, etc. Through the practice
training, students get improvement on ability of practice, creation and cooperation and get solid

foundation for competition of wheeled robot at home and abroad.
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This course is an elective practice course for Optoelectronic Information Science and
Engineering and Measurement & Control Technology .The course is composed of some
experiments from some research outcomes, teaching outcomes, or some new experimental
equipment. Through the practice, students can enhance their abilities to solve complicated
problem, and realize the importance of team cooperation, and they can learn how to finish their
assigned duties by cooperation. Finally, their self-learning methods and abilities by solve specific

engineering problem can be enhanced.
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Measurement and Control Circuits provides an introduction to circuits in measurement and

¥

Ned

5

control systems, including signal amplifier circuit, conversion circuit, operational circuit,
comparator circuit, modulation and demodulation circuit, filter circuit, subdivision circuit, output
circuit, transmission circuit and power supply circuit. Our primary goal is for students to learn to
appreciate and use the fundamental principles of circuits to solve the task in measurement and
control. Our second goal is to show students how to select, design, analyze and test unit circuits

according to the system design requirements, such as accuracy, sensitivity, frequency range, etc.
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Fundamentals of Control Engineering is an fundamental course for the specialty of
measurement and control technology and instrument. Through the study of this course, students
will understand the general concept, development situation and trend of computer measurement
and control system, and master the basic principle, technical structure and implementation
methods, including models establishing, time domain analyzing, frequency domain analyzing,
stablization analyzing, error analyzing, system performance calibrating and etc. After learning this

course, students will have the ability to analyze the control systems.
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Optoelectric detecting technique & system is a required course for students who major in
Measuring & Control Technology & Instrument. This course introduces the basic theory,
technology and Engineering realization method of Optoelectric detecting. Students should master
the application of common Optoelectric detector and the structure, theory and application methods
of Photoelectric detecting system. This course could also prepare for development of Photoelectric
detecting system in theory and knowledge. The basic knowledge of Electronic Technology &
Engineering Optics should be prepared for this course, the ability of analysis and design of Optics

& Electrical also needed.
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Computer Measurement and Control Technology is an elective course for the specialty of

Ned

measurement and control technology and instrument. Through the study of this course, the
students will understand the general concept, development situation and trend of computer
measurement and control system, and master the basic principle of computer control system,
technical structure and implementation methods, including analog and digital input / output
channel, the host circuit and interface technology, measurement data processing methods and
program design, PID control principle and algorithm design, hardware and software anti-jamming
technology, computer measurement and control system design and implementation methods and
so on. After learning this course, the students will have the ability to design and debug the

computer measurement and control system.
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Digital Signal Processor(DSP) is a kind of high speed microprocessor for digital signal
processing specially. DSP has several advantages, such as high operational speed and low power
dissipation. Now DSP is widely used in telecommunications, automatic control, radar, graphics
imaging, speech processing, medical and consumer. To follow the rapid development of DSP
technology and applications, the course is set for senior students of measurement control
technology and instrument. The course will teach basic concept of DSP theory and application,
hardware structure, instruction set. The student who selects the course will know the flow to
develop DSP algorithm, such as programming, assembler, linker and run. The course will develop

student’s ability to analyze and solve problems, then provide a foothold in future research and

development.
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Electronic Circuit CAD is an optional course for major of measurement control technology
and instrument of School of Instrument Science & Optoelectronic Engineering. It introduces the
application of electronic circuit design software in hardware design field and aims to improve the
electronic circuit design level of students. Through this course, students will learning to draw
schematic diagrams of electronic circuits, to simulate electronic circuits, and to draw printed
circuit board (PCB). Its main contents include schematic design method of electronic circuit,
component design method of schematics, design method of hierarchy schematic diagram, basic
concept of PCB, design method of PCB and design method of PCB component packages. It is an
important tool for subsequent courses, course design, graduation project design, electronic design

competition, professional paper writing and so on.
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Design and practice of measurement and control circuits is a professional practice course for
students majoring in measurement and control technology and instrument and it is an important
part of the course system of the measurement and control circuits. This course can strengthen the
knowledge in classroom teaching and enhance the concept of circuit design, the ability of
analyzing and resolving problems of the students can be developed in this way either. The students
can design circuits by knowledge of measurement and control through this training, a proper

ideology of circuit design can be also established by this course.
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Specialty Practice course takes an important role between theory and practice, and is a

&

required course for the specialty of measurement and control technology and instrument. Based on
the finish of some part of specialty courses, students can understand production organization and

production process of products, can learn the essential knowledge of the production practice of the
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specialty through the course. Students can also well understand how to ensure the processing

quality through the process analysis of representative mechanical part.
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Humanoid robot is a typical optical, mechanical and electrical integration research project,
and it is a complex engineering problem in the fields of Measurement & Control Technology and
Instrument and Optoelectronic Information Science and Engineering. With RoboCup competition
demand, this course trains the students in humanoid soccer robot. The students can understand the
humanoid robot technology research situation at home and abroad, the basic working principle,
learn and master debugging and programming methods, and have the ability to participate in the
competition. This course will focus on solving the problems of application, system debugging and
practical training of the complex engineering in the professional field and enable students to
understand and master the methods and ideas to solve the relevant problem, to experience the

innovative thinking, and to lay the foundation for solving complex engineering problems.
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This course is an elective practice course for Optoelectronic Information Science and

Engineering and Measurement & Control Technology and Instrument. Discipline competition
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training module is a course for students to take part in the subject related competitions, and

complete the scheduled design requirements under the guidance of teachers. During competitions,

the ability of solving complex engineering problems is promoted; the assigned tasks are completed

by cooperation, and the importance of teamwork is recognized, which improves the team

cooperation consciousness and spirit; meanwhile, the methods and abilities for self-learning are

also raised by solving specific engineering problems.
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This course is an elective practice course for Optoelectronic Information Science and
Engineering and Measurement & Control Technology .The guiding ideology of the practice
training is emphasis on participation and encouraging practice. Meanwhile, the purpose of the
practice training is to broaden students’ view, understand the importance of team cooperation and

enhance the ability of solving complete engineering problem and self-study.
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“Precision Measurement Technology” is a subject course for the major “Measurement &
Control technology and Instrument”, covering precision measurement involved basic concept,
theory, approaches and techniques. This course focus mainly on the geometric quantities such as
length, form and position error, angle, circular division, surface roughness, screw thread
parameters, gear parameters and several mechanical quantities. By studying this course, students
are supposed to grasp typical geometric quantity measurement methods, norms and the operation
of precision instruments such as contact interferometer, coordinate measurement machine and
general-purpose tool microscope, and thereby form the competence of analyzing and processing
measurement error. In addition, several advanced measurement methods and instruments such as
machine vision measurement, probe scan microscope are introduced, so as for students to develop

the capacity to be dedicated in precision measurement industry.
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Design of Instrument for Measurement & Control is an important specialized course for the
Major of Measuring & Control Technology & Instrument. Based on the premise that having the
elementary knowledge of the Major of Measuring & Control Technology & Instrument, students
should know the primary methods for measuring and control instrument design after the course
learning is completed. They should also be familiar with the laws and fundamentals of instrument
design, and have the preliminary ability of measuring and control instrument design based on the

combination of optics, mechanics, electronics, and computer science.
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As an advanced application course, it integrates optical, mechanical and electrical knowledge,
and it is a comprehensive application of the pre-courses. It focuses on the basic concepts, status
quo and development trendency of optical and electrical integration technology, focuses on
modern design methods and overall design, synthesis and analysis of error, basic knowledge and
application associated optical system and electronical system , application of computer,
microcontroller, PLC, the basic principles and applications of a typical circuit system, design of
typical mechanical structures and systems, and finally gives some typical systems. Through this

course, students should be able to grasp the basic concepts of the design of the optical and
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electrical integration, the basic ideas and methods, can flexibly use optical, mechanical, electrical

knowledge in design.
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Laser Measurement Technology includes operating principle of laser devices: stimulated
radiative transition, broadening of spectral line, optics resonator, mode selection and Gaussian
beam propagation; laser technologies: frequency stabilization, beam transformation, Q-switching
and mode locking; characters for different lasers: solid-state lasers, gas lasers, dye lasers and
semiconductor lasers; application of lasers in precision measurement: laser interferometry, laser
diffraction measurement, laser ranging, laser alignment, laser Doppler velocity measurement and
laser environment measurement; application in laser machining: laser welding, laser drilling, laser
rapid prototyping and laser heat treatment; application of lasers in medicine, information

technology and other field.
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This course is a very practical course, which is on the basis of the Analog Electronics, Digital
Electronics Technology, C programming language, Microprocessor Principle and Application.

Through this course, students will have more comprehensive understanding about basic
structure of the embedded system architecture and embedded system design, master the basic
theory and method of embedded system design, and then, lay a good foundation for the research
and development of embedded system in the future. After completing the course, students will be
familiar with the structure and characteristics of the ARM microcontroller, master application
design methods based on embedded Linux operating system, and be able to design embedded

system based on the ARM microcontroller and embedded Linux operating system independently.

COACIIEA AR T8 )

BERS ORHO02319 ¥ 4 2

g% B 32 &0} 250/ EHLFEAT SEL0. 8 2R

B AR BT A S 3 &R Introduction to Modern Test
Technology

WER privd ERAEW MEBHA S

WE AN E£E H %A PUER

ppgm | TENEEAR, RBBREREA, GERNMR, RERESIERLR, i

~ EHIRHAREG

—. REWHALSEA

ARV “CUFERAR GO TR B ARIE R, AL ] 2/ 41 A R S
WEOR By, AU A SR SO SRS e 1 i, IR ik — 2D BRI 4% 55
AR 2 2A A XM 2 BOR SIS 1 BRI L3 6 I R N EORYEA G113 1 T A1 g

FARREE, TEASMENEROR, LRSI ENA, SRR, REHRS
HHEAC R, RN BORSFIRIE AR AR, R A RIE R 2], I A0 AL A
IR, ONJE SR B MR R & S AR HUE M T BISCIEAE I, R B Rk AT R 2
fiiic

AIRFE TR RICE - RGEF L AT L Uk A MR B R G, HL % R 2% AR R AR AL
R ABRRER 22>, 22 A B il o R 2% TR R g S B e #6555 T i e 71, IF HLAE
BEUFIN REZE RS AFBOR R 20 7 K52

130




. REHFHEK

(355 S 0T AL R HE L 25K )

1.5 ) IR DA AR A f I e R LB, (10)
2. e RIBAE IEAZ AL BRI E R AR R IR . (1. 2)
3.REIE IR = ARFR AL BT 7 8. BRI SCB R, fe i BN FE R 1 = AR U AL

—

. (1. 2)

4 FEFE IR E AR R B, R KA B2 i R
S.REFFFIH PR RE BB E. (1. 2)
6.RE [

(1. 2

I A SR DA R TR, A S (BRI S R . (1
2)
7 RN BRSO, JFRER AR . (10)
= REEFNERESEAREX
PRI ER 43
s W% HEATR B}
PPN T ST IRB AR £, T IR
U |1 SRR G 8 E REGEENE, haWREARRESR | 1
2. BRI EA 1R IR 2 R TR R T P
— . AR A
1 BRI R R T ARASERI A I e
L |2 X Ll (FRAREE, TRICRS |
3. MK RN B 5 WS TR, T RAkRIl AR
4. AR VLY 2 % BRI
5. AR ALK LB
BN
KA 7 55 R ‘ o
3 ;‘ﬁgizgmﬁiﬁk@ PRBIRMESA N R, |
- PR BRI A 77 LS R
T, TR B A | 735 DA R R
4 BRI A 1
TN
val M\_TL\‘H\ > [ >, . ?:){_i
L AMEER AN e | L CARSEREORIR,
N A S S R RO AR T sk
4 | 2. WAL S " . e 8
o ‘ IE 5 18 2 G54 R Tl R 5
3. R S R G R T e R e
4. SRR T A T 3 T R ’
Sy
¥ o e | WF | %
= SIS N i SEIG NS TR KB E] 2 HE . AR R wIF | Fem
| AR ALE AT | 2 | TRk ENLG R AR S T a, WIF | i

131




2% # 4
i S OA g % 7 S AA Th Y s =1 Y OE FE < W | SEE
= SIS i SEOG N, EOR RTR] 22 HE . AR EE R wIF | em
SRR B 3 A T LS TR — 4 72 1] J~ (0 2
PRI B 25 4 BT 7 1
eI B S0
TR RN 2 ek 5 T SR
, | REEWEROOWE | | SRAMCTEN RIS | |
Thae 5 B s B 5 WA B 425 B AT T3 g
LI B S
T T AR B R SRS TR R
RARTAHERI
X Eﬁ%ﬁ R || J -
R TR 5 5 P 5206
o TR AT I B GRS T TR \ ‘
AN \T‘ﬂ S g . . 1A &
4 | BERIFTOUIERR | 2| e oo T B 05 PIF | Wi

W, RE B RFLERE K

MR R YHE W0, S0 VORI L TR 1 25 Rk B A

W RSNl KT R, BT O SR
o RS IR A K RO A B SR BTV, (25 T IR I S
HIRHOR R TERESS, SEASRINRHOR . AR . MBI AR S R 4
e RGEHL AR B R BAAT TR RO SEAR R IR, S50 T A 4 SRR 5
LHORIRTRILR A0 F AR, SRR RS ATHE SR, (5016 H
NREHCE, REHEAR.

RS AR A SRR MM £, B SR TR,
OISR, SRR, KUTRRE, SRR AN, AT

VORHE B SR e BERESE R, L A A AR, TR 40T, T
WORTHR SRl
B, ¥ERKFREFRTX

S U P S R e e N O R R
VPR, RARE. RN, B WO | SRS SRR SR A
AT SRR

I S SR RS IR ST

30 30 40

N, RREMESFH
UL ER-
BB L ORRE, SASRWRENL, ETR IR, 2000
2. ZEAL, SCRASRRIEOR, (L TARIARHE, 2007

132




MEE, EVEALESEIMER, 2 T H AR, 2005;
ARG, BRI B2 2 A AT BOR OB, B RE AREE . 20055
B, BRI ARG KN, A2 Tl R, 2006;
fHEESE, PURIMESOR, JFHE KA TR, 2006

B, WAUREOR RN, Bl R, 2005,

+. REBFZRIFH T K
AR TR, AR 2 VAT 16 )7 ST YR RIS R VP47
I\ TRARRY R Ry B R

LIRERIR: ReeR . FARIE. TRERAA L AR A TR ol 248t . el
—RAC R G A5 BRI AL B v R 5 A TR )

2.0 BRI A HARBFEAM TRER AR, RG], Rk, JFlEd
BRAIE TE 7 AT A3 JEHLE — R R G (5 BT AL PR & i R 2% TARE 1), BLIRAS
AREEE

107438 BEW LIPS . BN — R RS 5 S AL BB & h i R 2% TRE [
ARG T RAT Bt AT A RGNS, AR S i AT SR FRIR R E | TR
RILEPINAE 5. B — M ERLEr, BERSERS ST R T 3T A -

. # WA
RIEABRRERINE (0 LRIV, ARPREIIT IAEA R HIHESE Y, IR
HARMEFEALS, BOERNARS TR ERLREE, DU NEBR AR 2K .

+. REFEXHA

BRI B R “WHEHAR GG TAb AR TR, PLor @ T 30 4 AR
MRSV HHA S Wik, AR U AT BRSOk e a s A e 1 g, Ifit—2
BRI BOR 1 2 AR XM 2 BORSCHENS /i, BORILER S P2 AR . WEHERER GG 1
TAEIRE

ARURAE T I AL 3 « R G AT D AT Y S A & R 55t L 46 52 25k TR i) FBURAL
S AVRRE R 222, 22 A B A R o 52 2% AR R R 7 SR B e 655 75 T A e 0, JF HLAE
BEUHIN B85 R AFBOR PR 200 5 K52 o

The Introduction of Modern Testing Technology is an elective course of the Measurement &

S

Control Technology and Instrument specialty. It introduces the new technology and new methods
in the field of modern testing in the form of special subject, which makes the students understand
the frontier technology and development trend in the field of testing. It enables students to further
understand the multi-discipline cross features of measurement and control. They will be trained in

the ability to engage in technical and creative work with integrated knowledge. The instruments
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and systems explained in this course are the typical measurement system in this field, which have
the characteristics of complex engineering problems. Through the study of this course, the
students have the ability to solve complex engineering problems, such as project design and

selection considering the impact of non-technical factors.
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This practice is a compulsory course of the Measurement & Control Technology and
Instrument specialty. The purpose is to make students understand and grasp the complete process
and all aspects of the design of measurement and control instrumentation and system, and
cultivate the design ideas of linking theory with practice, and enable students to consolidate and
master the basic theory knowledge and modern design tools, and train the ability to solve design
problems with light, mechanics, electricity, computer etc. Through the cooperation with others to
complete a design task, it is to enable students to understand the importance of cooperation and
collaboration skills. Through the design to enable students to master the writing method and the
basic skills of the design specification, and train the quality of engineers. At the same time, it lays

the foundation for the subsequent graduation design.
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This course is an elective practice course for Optoelectronic Information Science and
Engineering and Measurement & Control Technology .

Project of scientific and technological innovation for College Students is a kind of practical
innovation contents for college students, who will construct research team, and finish research
projects by themselves through project design, project realization, research report writing, and
outcomes communication and so on. Through the practice, students can enhance their abilities to
solve complicated problem, team cooperation, communications, writing and full-life learning,

which will play very important role in abilities enhancement of students.
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This course is an elective practice course for Optoelectronic Information Science and
Engineering and Measurement & Control Technology .This course is an elective practice section
both for measurement and control technology and instrument and optoelectronic information
science and engineering specialties. After completing relative pre-courses, the practical module of
innovation and Entrepreneurship encourages and guides students based on their majors to choose
one or several innovative points for simulated or actual entrepreneurship from innovations of
technology, product, service, management, or organization. By participating in competition and
project training, the entrepreneurial enthusiasm of students is inspired, and the level of innovation

is promoted.
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This course is an elective practice course for Optoelectronic Information Science and
Engineering and Measurement & Control Technology .After the study of the related professional
courses, the students of the measurement and control technology and the instrument specialty take
part in the scientific research project of the teachers’, and complete certain scientific research,
design and development work. Through the project training, students can improve their ability to
solve complex engineering problems, realize the importance of team cooperation, cooperate with
each other to complete the assignment tasks, improve team cooperation consciousness and
cooperation spirit, and improve the students' self-learning methods and abilities by solving

specific engineering technical problems.
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Graduation Design is an important part of the teaching process for the Measurement &
Control Technology and Instrument specialty. It is arranged in the eighth semester. During the
graduation Design, the students integrate the professional knowledge to solve the complex
engineering problems in the field of measurement & control technology; learn the scientific
research methods; are trained in the correct design ideas, theory with practical work style and
scientific and rigorous work attitude; further improve the ability of design and application of
measurement & control systems.

Under the guidance of teachers, students are required to complete topic selection, research,
literature review, project demonstration, system design, performance analysis, communication,
acceptance test, thesis writing and defense etc., covering the basic professional skills training

elements.
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This course is a compulsory theoretical course of Opto-electronic Information Science and
Technology to be studied in the first four semesters, with comprehensive introduction of the
Opto-electronic Information Science and Technology, covering the main contents that should be
learned in four years of university, including the major subjects and related courses, the
experimental and practical aspect , scheduling and so on; The history, current status and
development direction of Opto-electronic Information Science and Technology; the front line
development of optics at home and abroad; the characteristics of the Opto-electronic Information
Science and Technology of our school; the social needs of students majoring in this speciality and

the employment situation; related products in photoelectric information field, the impact of the
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development of product on society, health, safety, law and culture and the hidden risks to the
environment; the professional quality, professional ethics, professional norms of engineers in the
field of photoelectric information; technical norms, intellectual property, industrial policy and
laws and regulations related to photoelectric information; the necessity for continuous exploration
and learning and how to obtain materials and how to learn and so on.

This course will focus on the non-technical elements of complex engineering problems in the
professional field of photoelectric information, to make students lay a foundation for solving

specific engineering problems.
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This pre courses include analog electronic technology, C language program design and so on.
Follow-up courses include embedded systems and applications, DSP technology and applications,
etc. Its task is to guide students to learn the system development based on the introduction of
concepts and applications for MCU development, provide experience and understanding in
advance for the study of subsequent courses about embedded and DSP technology.

The purpose aims at making students master basic structure of C51 microcontrollers, have
basic quality and skills as a MCU engineer, by learning common microcontroller peripherals, how
to design a specific Function Single circuit using C51 microcontrollers, and how to realize a
variety of basic control functions with C language programming using the microcontrollers, so it

can make students have the ability of primary microcontroller development.
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The course of Precision Mechanism Design Essential is one of the important mechanical
professional basic courses for the undergraduate majors cultivation of Optoelectronic Information
Science and Engineering. The course is directed to educate the ability to design an engineered and
standardized mechanical system. Based on advanced design means and methods and reinforced
practice teaching, the course underlines the characteristics of precision mechanism design and
focuses on the design methods and quality education. The course of study embraces lots of the
subjects including mechanism theory, tolerance, mechanical component design, engineering
materials and engineering mechanics. It explains the principle, application, structural and
theoretical design methods, engineering materials and geometrical precision of common
mechanism and components in precision mechanism and instrument. The basic contents include:

the function of precision mechanism, basic requirements and procedure of design, material and its
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heat treatment, structure design of planar mechanism, planar linkage design, cam mechanism
design, deformation and stress analysis of constructional element, shaft design, bearing, gear

drives, belt drives and screw drives.
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Fundamentals of Computer Software Technology is one of the computer courses for
non-computer major students, including software engineering and data structure. It covers
computer system components; storage and operation of linear data structure; concepts of Tree,
Binary Tree, Huffman Tree and Graph; traversal and storage structures of Tree and Graph;
methods for locating and sorting, such as linear list locate, binary sort tree locate, Hash locate,
bubble sort, selection sort and merge sort; Understand the basic concepts and management
methods of operating system, master the implementation of the access to data. design methods
using in each stage of software engineering: software requirement analysis, software design,

software programming, software test and software maintenance.
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Signal and System is one of the core courses for Optoelectronic Information Science and
Engineering students. It discusses basic concepts of signals and linear systems, basic theories,
methods and applications for analysis of signals and linear systems. It covers definition and

classification of signals and systems; description and operation of signals in time domain; methods
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of solving system response in time domain (classical method and convolution method);
convolution property; Fourier series, Fourier transform and sampling theorem; methods of solving
system response in frequency domain and transform domains (S-domain, Z-domain); undistorted
systems and ideal filter; amplitude modulation and demodulation for communication systems;
system function, Pole-Zero and stability of LTI systems. It also includes some experiments that
realize many different signals and systems by MATLAB programming language. After learning
this course, students will obtain the methods for analyzing continuous and discrete signals &
systems in time domain and transform domain and also get the abilities to identify signal types,
analyze signal frequency spectrum, build basic system structure, analyze system function, design

and apply classic discrete time systems (digital filters).
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Applied Optics is a specialized subject designed for the students of Optoelectronic
Information Science and Engineering. Imaging theory and image character of optical systems are
mainly studied by light beam propagation theory. The main contents of this subject contain: the
fundamental principle of geometrical optics; light tracing formula; the basic concept and imaging
theory ofperfect optical system; the constitution diagram, work principle and imaging theory of
the typical optical systems; the imaging theory of the plane system; the basic concept of
photometry, and so on.

After completing the study of this course, students will comprehend the fundamental
principles of geometrical opticscomprehensively, by which students also can analyze imaging law
and image character of a optical system and an optical instrument, and be able to design the simple
optical system. All of these will be helpful for the students to work in relative fields of optical

design, science research and science management in the future.

CRALERRL R A )

RERS 0BH02316 2 & 25

S 40 S EHLER | LR 16 R, bRl R

B LK LB B R o3 &R Principle'and Application of
Microcompute

WERG wig ERE JerfE BRI S TR

mE A HBR %A EHM

SR s THFHA. CESRFEH

—. REWHALSHER

APRFEAE S R 5 TRE T M 2 E ol Ak TR ARAE M i A5 2 AR Tl
Mk, AR GG B R G0 DL S SR AN AL B b BT 7 S TSR R, B

174




R REAME S . MR R, TR EE B ) N R Ih RS AL R, RS R T
2, BFPROH I, TR RGN U R T

FOUARRE, WEAZBHTHFHEA, CIESEF SRR ISR AR WA
W], NEZEIARBFHEAR. GRS AR S R%. ARG LN A DSP HA
oL FH R FE R B SCHEAE A, K 2R RE 0 S R 7 VR 55 B TR B g & ik 3
REZESEUIRER . HL I SEFR SRR . b BT A S A5

A URFRIGE T A o't v Tl A0 2 2 AR IR, R R THENLIEAT (5 5 R 48 A3 4% i
LS A AT ISR, AR 2 ST R DG I RV 5 R, R R AR R AT T
SRt
—. REKFER

1 REAREE B4R TSN e AR ZH B B o, 23 M FP AR T SELAE D' v R S
ER; (D

2. BEYEVTE PR MR R G R ORI BT (1,3)

3. BEYE RGBT S MO SR S8 T RE R P T T R R T RS
PR (1,3)

4. REMBRMHUEILRZ TRENHATH RS RHR, WRERTERE; (1,3)
5. RERABATHENLAIRE P Bt Uik, MO TH SR AR B A5 5 R AR S 23

M5 AL EE A . (1,3,4)

= RERFALRESEAEX

HRH

o R EATR ey
18 AR
BRI RSO SRR |

1 | A5RH e B o S 2
2 BRI BEHLEME A AR . T | O AR
B frfmss
2 8051 fE AR AR 45

o | 1. B RS R TR B TR S0S| ARG, KB |
2. AEHEE S TBEAS ], AR 4 S T A
3. R S TR
3 #8051 5L ARG HIL R &1t
L. f54 RGHR) TR HLIGIE S R SRR AL

32, fBARY MR, TRICRERF BT | 2
3 I S T R A .
4 RS R
A4 S80SLI C s SR R CS1 AR, 4R C51

4 | 1. C51H§R SN 2
) o BT

175




4
o AR EAER o
3. C51 By
4. C51 Bt ik
s TR
RN N SR R TIEIRS, SR
2. ARG MALR. BRI RGRI
3. il R G0 R
610 e B HE T
o | U SRR H T ARSI B R TR, SR |
20 SR B ECR R TR I BB
3. S A R
%78 BITBERA
L1 SRR PR TR, SRR
20 BT T3 RN
3. AT
B8 MDA
§ | 1. HLAHED S SR WL B ik >
2. LED W R0 5%t
%o EREORA
9 | 1. A/D 0% 5MNH ey E e M NN ) VA 4
2. DIA B T B 5
0 F HFEOEA
10 ;:g;ﬁégﬁﬁ* SR (R 5 )
3. MFE AR
AL BURRERUI AT AR P R B i A
11 | 1. &itidfE vk 2
2. B
Ll AL #5)
g SR H 4HR o S, mRERE ok | B ;ﬁ
LA AR T S 8 GRS 8 TR |
N e I o RIF | B
W, e AT 500
TR, TR DN, LED %3
i
2| RRBAMSRSER | 4 | R V24 MMIOSIMIEE, R BIF | B
SR P A E S AR
Ty
R, SRR, B R
3| RGANETRESR | 4| R SoRE ORI 6 b e BT | Rl
BB SRR 6 7, IR

176




K8 CEAL Aoy

N =4 N . N N N N N VA / "‘L'—»\
¥ ST H 4 F P e, kR ek, g | DT K

ki i I |
BEAIAY . BEATRLUVER AR, HEATELUE
i
AT 1], S SRRy ) =Y w7 Ve 7

FHARIFIER, AL B REL R .
KM D/A s it — A 5 E 5 kA
&, BEfSAIH SOHz SR A .

W, A2 B AR R

LU AR RSB AL, A SR

Lol SRS AR SR ST, SR i

2. TRERSE. ATRRESCS YA SR M UG &, B RS RRR T RS
SR A LRI AR, ST S . KRR SR R NT, R R

Py
= o

3. PRECINGG: ARIGURREVHIE T 2L, JF K TS24 O IR D0, A [ R I 18 it 3 000 562 »
WAL A 8T, R, DU AE R FIR R I
4. WIRFE . WEW LRIE AR S MEAT VL, UGaRiR RN, B A

PR, FINTE. L. TR,
B, ¥ERFEZEFZ T K
BAOERE TRARS W EIACE WAL AT #3907 4 I F (%)

(=12 WAL PREL 56 AR

5 30 5 60

N, RREMESFH
B CRONLURIR S OER) , EBEsE, WHT KB, 201548 1 H.
SHEA (WPURS RGBTSR, EHE, WHIKSE ML, 201245 /.
+. RE BRI TX

ARAETUR, HEAT U FARS Y . PR TR SR AR A R
R SRR R T 12
I\ TRARRS R HY L B R

LIRRANR: BERSREUE. BRI TR FEAAN Ly A iR i T ok B2 2% TR )

2.0 M. BRI A HARBFEAM TR AN EA R, R, Rk, JFEd
BRIE T A 2 2 TRE IR, LAERAS A R4 i

3BT R RTT 58 REMEUCTHEH R B 2% TRR M R AR R 5 58 BTt AL 8 75 5K K 2%

177




gi. B (EF) B2, JFREE BT AT R AL IR, Bt @F. ©a.
P E NI LAY EXN: N

4050 BEMEIE T BRI EOR AR 207 o0 2% AR ) AT T 78, B AR BTS2
i SR . JREIE RS RR S R NS

. B
-

+. REFEXHA

ARERSEBREOFE TR THEAR, CiliEREFRITHE, FHREAFEIRAXRG K
JiH]. DSP SR KN A . AR AL S IRAE A 2EA L, SHXTBLACRMLEA 1 A e AT
H, it s BRE S TR R R, 722 R SR B WU BT R Al b, 5]
FARATRT R AP RGNS, A R SRR ARG LB . DSP R
LRI E A2 5], SR A AT RS AA R

T P R N P A — [T [ B2 FH A« B IR SR A S S 2R PR RO ERER , L H RO
557 AR, EA A TR LR AR R Paiaity, RN ST
V5 SEF B H FH AN CER I AR SR B R 7570, R 8 e DL &R &8 it T K e
FEMCIERE B, 7 AR AT SR RO T BOHEOR (DSPL FPGAL ARMD IIEEARKF /L FEA
GER S T RA IR AT SR LA o

This pre courses include analog electronic technology, digital electronic technology, C
language program design and so on. Follow-up courses include embedded systems and
applications, DSP technology and applications, etc. Its task is to guide students to learn the system
development based on the introduction of concepts and applications for MCU development,
provide experience and understanding in advance for the study of subsequent courses about
embedded and DSP technology.

This course is a very practical course; its teaching purpose and task are as follows: through
the study of the course, students should understand the principle and chip structure of MCU,
master the applications of on-chip resources, operation principles and extension methods of its

peripheral interfaces, and gain the ability of design and development for MCU system.
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This course is a professional basic course of Optoelectronic Information Science and
engineering. This course mainly studies the research methods and analytical methods of the single
input and single output system. This course is mainly about the classical control theory, the
mathematical models and their mutual transformation, the stability analysis of the system, the
dynamic error and static error, the system of the theory of correction and so on. Through
classroom teaching and experimental teaching methods, students can master the basic knowledge

of classical control theory, and the description and analysis of the system.
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This course is an key specialized course for students of Optoelectronic Information Science
and Engineering, 36 lecture hours and 12 experiment hours with 4 written reports required. The
course focus on the principle, structure, high-performance implementation and application of
Modern electronic circuit based on the integrated circuit, such as signal generation (A variety of
signal sources and the frequency synthesis technique), signal preprocessing (Sensor interface
circuit, weak signal processing technology, analog-to-digital conversion technology, etc.),
amplification, filtering, comparison, conversion, transmission (wire, wireless and network
transmission technologies) ,display, output driving and the integrated voltage regulator, etc. Then
students should have a comprehensive understanding of the modern electronic technology, master
the basic principles and implementation of modern electronic circuits, and understand engineering
estimate method of electronic circuit, and could complete the theory design ,build and debug of
electronic circuits based on requirements of performance and technical index, which prepared for

their future research & develop work related circuit design.
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The preparatory courses of this course design include Modern Electronic Technology and
Applications, Principle and Application of Microcomputer. Combining with the professional
characteristics of Optoelectronic Information Engineering, based on the modern electronic
technology the student have learned, this course was designed to guides students to conduct a
comprehensive electronic system design.

Based on completion of the theory courses and other practice teaching, this course was
designed to solve the practical task from professional field , and the complete development
process of electronic system such as design, installation and debugging were achieved by
comprehensive use of the knowledge such as analog & digital electronics and etc. It focuses on
promote the innovation and the combination of theory and practice, and the comprehensive
knowledges and implementation methods of electronic products design, electronic process and
testing technology were also improved either. The specific contents of the course design include
the circuit designs for Temperature Control, Liquid level Measurement and Control, Intelligent
Vehicle movement Control, Constant-current Drive for Laser diode, Photoelectric Blind Guiding,
Automatic Tracking of luminous objects, Multi-power supply, Photoelectric Code Lock, Laser

Scoring Round Target System, etc.
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It is an elementary course for the major of Optoelectronic Information Science and
Engineering. Some properties and applications of optical waves when propagating in space are
discussed in details, based on electromagnetic theories and the oscillation property of optical
waves. Some main contents are involved in the course: (1) Electromagnetic theoretical
fundamentals of optical waves, including their properties of transverse wave and polarization, as
well as the properties of reflection and refraction when light is incident onto an interface between
two different dielectric mediums. (2) Interference of optical waves, including the physical
conditions and methods to generate interference, and main types of interference and their

applications. (3) Diffraction of optical waves, including basic theories about diffraction and two
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main diffraction types, Fresnel diffraction and Fraunhofer diffraction, Fourier analysis and
diffraction, typical diffractive systems and their applications. (4) Propagation properties of optical
wave in an anisotropic medium, especially its behaviors in a uniaxial crystal and applications.
Students should understand the physical inherence of the optical wave and master the
mathematical descriptions of optical wave. And they should further understand the interference,
diffraction and polarization properties of light when it propagates in space, and know about their
basic concepts, analysis methods and typical applications. Meanwhile, on the basis of mastering

basic concepts and analysis methods, students can enhance their abilities in analysis and solving

problems.
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Optics Design developing from the 20th century is a professional course for Optoelectronic
Information Science and Engineering Major. In this course, the design and optimization method of
the optical elements’ initial structure is mainly taught. Through this course, students can learn
about the knowledge of optics design and the frequently-used design method of optics systems,
master the frequently-used optics design method, and learn to optimize the system structure.
Students can learn to analyze the aberration of the optics system and design simple optical

elements. Students’ abilities of comprehensive optics analysis and optics design can be greatly

improved.
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Modern Optics Experiment is a compulsory practice course for Optoelectronic Information
Science and Engineering Major. The course aims at cultivating students’ abilities of designing
optics systems in complex engineering problems, making students master methods and ideas for
solving practical problems, and then laying foundations for subsequent practice sessions such as
optoelectronic information system comprehensive practice and graduation projects.

On the basis of Physical Optics, the course sets a series of comprehensive experiments to
deepen students’ understanding for important contents of Wave Optics and Information Optics
(such as Dual-beam Interference, Optical Holographic Storage, Coherent Filtering and Image
Recognition), to cultivate students’ practical operation skills (especially adjusting methods and

skills of optical devices and systems), to improve students’ abilities of processing and analyzing

203



experiment data through preview, class discussion, system design, experiment operation and

experiment reports.
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The course of Virtual Instruments is one of the elective courses of specialized subject. The
attached courseware introduces the LabVIEW environment to students and gives them a brief
exposure to some of the tools available in developing LabVIEW applications. The topics include
introduction to the LabVIEW application development environment (front panels, block diagrams,
tools palettes) , creating a virtual instrument in LabVIEW, dataflow programming concepts, sub
VIs and modular code creation, basic programming architectures (loop, case and sequence
structure), formula nodes , arrays and clusters, file I/O, graphs and charts, and data acquisition in
LabVIEW. After completing this course, students should grasp the spirit of virtual instrument and

have the ability in developing basic LabVIEW applications.

O ES)

RERS ORHO02414 2 4 2

SO 32 SLI0/ ML FL: 0 0
WELR HEESAEE YR Photometry and Colorimetry
WX priy 3 BT JHEERRESTE
WEAN Fers A kR

FBRE REHE, KEWHE, PENE

—. REWHALSHEA

ARG BRI S TRELEER . 60U P FOCRIAS . k. Rk
ANHUR S5 FE O TR IR 22 A, R AR WG RE R &, HE & Aok
B, WOt JulE., M. SeEERE USLRAIEE, UL HARY) R 6] 1
KZ, FIRBEFEDFOCRNEERRBE . BEEIETT%. G EZ TR
PRI RRERE . B MBI R 2EVE . (BARE. i WA &N, =—T1RDE.
Jetb s Mt AR PEANLGE O BAE 2 BN RERE I 25 6 28, B2 — 1T RUR R SEI0 Jy RE Al Y SE 56

208




PR, T I 1) 5 A RN R ) e R e RN €S S PRI 0 R B v A
Wi HEEE L

SEOARURRE, TEASESHCE. KW, NS S M ES SRR, A
£ BRI BRI BE 7)o JBIE AR 2], NS SRR S BT BT b S B A B HE0 SR A
FH L R 0 SRR 7 ¥k A ] R M R 8 B S 1 T o 1 AR SRS BT

AR FRAT Xof ol P B 5 0 3 R ) TR S R AT BB SRR IR, 2 A e AR R R 12 5] )
BEAG BV SEAE, SO YR LT 7 ' 5 A 60 R/ RS 7 T O P A 4 T AR, 9 LB A AE S
e Hh RS LR R 6
—. REHFER

W URE 25T, BORME L MR PR, AN IR 5O S O R G S
RN, BEARGRE Y S R RIS, BB SRR AR 5 R 2 i M T A AR i
M7, TGS S G R IR Z M, AR d e LR S A AR LR & R

SRENER TS INNE

| BEmHER. MEEMEERENSFBS, KRR TTE. (1)

2. REME MRS B SR A A B S A e g, BEREREATHE OGR4 5)

3. B NI SEAREE, 0t NIRMBUR R, WU00&E R, BIRLSE, B oo f
@R AR Ao A AR . (5. 7)

4. BEBEREARESHEINTES. 6. 7)

5. A& RGEMBE SRS, KETRERENE. (6. 7)

= RERFALRESEAEX

B HR 7Y
Fr5 HEFNRIRE AR I
B FRMER. ORGSR
L1 BN EESUERE FIREN RN BREAR S
1| 1.2 ANBRASERE B & UL KB AR AR O TR 6
1.3 BR RS S LR R IR RL e o

14 JUR SR AR I B A R

S AR N S S A

5 2.1 FBARERGSA RER/ A BB FEARTR I RS DL AR S A ) B AR g
2.2 SR IR EE PERT, TR U SR SR
2.3 HRETIR
F=E OURRI

3 3.1 JGERSHRINER M RE S 4L R OCHE SRS A YE RS 2 LA 5
3.2 JGHLERI FOUMOGHERIES, 1 AR 35 .
3.3 HIRNEE

5 FRE ORI RO TEAR AR & UL B LD .
5.1 B BB AR TE 5B UL AD JREE; P05 R GURT £ 25 [R] (116

209




] AN EIRE AR =3

&

5.2 WrHEE RS

5.3 thbrdE T RS

5.4 CIE (a5 57k

5.5 Byt (a)

5.6 [FIESFIBFERE VP4

5.7 CIE JtJ5 & (e $oit 5 72
5.8 HMhERARSR

FONE RTINS

6.1 JLEEFH ” e o
6.2 UM AR BRA R SR 8 7 i DA K

6 JEER, BRI CICEETE OIS | 4

6.3 HAY ‘
DA B AR ST AR e 1A T AR 2R
6.4 ARG TR 4R T DA 37 A 4616 (3 LA JE 3

6.5 WS AEHOC AR

FNE SRR

8.1 Ot M & BERFOCRIE. JulE . BEU LR
7| 82 JLIEERNIE JEE BRI T332 DA K B 4

8.3 M&FE Fyl &
8.4 SJE R &

W, A2 B AR R
DR, SR, WS S,
LR ST REFR )T U
2RI A, 5
3R HUR R SRR A AR
. FEBEFRE TR
BAMAIEL, Wk H8). WA RBAATIN. SHAFTHEHNTE %) -

filk PRE I ) AR R
10 20 20 50
WA BRI B

N BREMESFH
HEUCEOME : CRRATRE G5 e J G RS2 TR, 2 34%%, J SO TR AR AL, 2006.
SR 1L GIDEHARIERLD, B W/RIAS, (I, B ITILHRE, 1975,

2. CRRADEFRDLES), W%, LRI RS, 1990

+. RE BRI T X
ARGHUR, SRR TR 2 VA 16 )7 S AT VAR R BV

210



http://www.welan.com/1895769/
http://www.welan.com/Search/
http://www.welan.com/Search/

N REX MWy B R

HVEER 1. TR BRI, AARRHE. TRRERL RS A SRR T A
YT 2 TRE 1A AL

HEVEESR 2. 1AM BT RERE RIS . L AREL A TAE R R AR BT, (R0, Rk,
FIRIL SCHRBIE A AT 28 TRE IR, VUSRI AL it

YAV ELR 5. IR T R felss et B TREME, PR S8 56 A0S LR,
FUR . DR LA LEAME BH AR TR, G40 5 2% TR 0] A T S5 R0, I e s 21 g H =)
PR

WL EER 6. LRSS RBMEE T TRHOCH SUANRIHT & L0, Tk E R
b TR SR AN A TR ) AR 7 R ph s (RRE A VR LR CCARIRIRAI, I ER AR
R T

HNVEESR 7. MRBERIPTHRFSER SR RS E AR AN VRN EH 3 52 2% TR 1) )0 H s B Bk T
FESCERAT RS . +hox AT RRER R SR (K52

. #RHH

1 R Z BRI R PREL IS0 DL iR
2. FEURFUN AR IS SE BRI D0 452 PR A 158 5 U -

+. REFEHAN

ARG B S TR T AARIER . 62U h I FOG RIS Ak ik
B S AR TG TR A A A R DG A BRI DR E T E, BT SAOLE, W
FOCHRE . OtilE . M. AR E LR E, LS AR AR R,
(7] s 1340 AT 56 01 R A ) Vv A 77 vk o €0 8 2 T T N IR AR AR I I S R
B BB g (R, B, MR SN, 2T 1ROk Jhfbs:, Wik
FRANRL G O B A 2 BN BRI SR 5 22, g — 1T RAR B SEg N B Al ) SR IR I 22 ), i pfoxt
P 4 R4t A R0 ) R o s € 2 ORI 00 R B R T B B A R L

WAL PRAR 2], A T G BE S A 2 RAEAS R S b i s Sz A o 4222
TR R BRI P EAPUIR, AR — ORI AR R P SEIU AR N o X
TG SO EORA ARG T, BEN RIS T FR TR SEbR, BE IR E
) LA R i) L) i

It is an elective course for the major of Optoelectronics Information Science and Technology.
The course is composed of two sections, one is Photometry technology and the other is
Colorimetry technology. In the section of Photometry, various photometry are introduced
including the definition and function of luminous intensity, luminous flux, brightness, and
illumination. The design method of measurement instruments and their measurement method are

also included. Colorimetry include Hue, brightness, and saturation. It is comprehensive subject
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based on optics, photochemistry, visual physiology, and visual psychology and it deals with

quantity description and mearsuement.

accurate measurement of light as well as its design..

Photometry and Colorimetry are very important to the

Through study of the course, students should understand the role and impact of o Photometry

and Colorimetry in the field of information technology. They can learn about the development

history and status of each technology, as well as basic principles, methods and typical applications.

So they can wholly know about the Photometry and Colorimetry, apply the knowledge flexibly

into practical applications, and enhance their abilities in analyzing and solving problems finally.
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Photoelectric detecting technique & system is a required course for students who major in
Optical Information Science and Technology. Students should master the principle of the
technique, could analyzing the structure and characteristics of the system, could modeling and
calculate the parameters, could choose and applied sensors for different requirements
appropriately in this course. The initial abilities of research & design in Photoelectric detecting
system were also be prepared for related fields in the future.

The basic knowledge of Electronic Technology, Engineering Optics & Computer should be
prepared for this course, the abilities of -analysis and design of Optics & Electronic circuit were

also be needed.
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Digital image processing and applications is a required course for students who major in
Optical Information Science and Technology. This course introduce the basic theory, processing
approaches and programming methodologies of digital imaging processing. Students should
master the design methods of digital imaging processing system from studying it; and should be
able to solve some basic problems by applying the computer languages such as MATLAB and

VC++. Contents of this course cover a broad range of topics, including: design of digital imaging
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processing system (chosen of lens, camera and light source), gray enhancement algorithms, image
filtering algorithms, image mathematical transformations, edge detection, image segmentation,
description and recognition of image, reconstruction and compression of image, color image
processing, vision measuring system, system calibration and programming methodologies for
imaging processing by MATLAB and VC++.

The aim of this course is to build the ability of students of solving hardware and software
design of vision system in complex engineering problems, and to make students to learn the

methods and ideas of solving the related problems.
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Laser Principle and Its Application is a basic course for Optoelectronic Information Science
and Engineering Major. On the basis of the basic physical knowledge of Optics, students can
master the basic concepts of laser physics, the relationship between the laser output characteristics
and laser parameters, and how to select and use the laser through this course. Moreover, the
applications of laser in Metrology, Machining, Medicine, Information Technology and the fields
of modern frontier technology are also introduced in this course. Thereinto, the thinking and
methods of the applications are especially introduced in order that students can learn more about

the application of laser in the fields of science and technology.
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Design and implementation of visual inspection system is a compulsory practice course for

!

S s

optoelectronic information science and engineering major. The course concentrate on the design
the project of visual inspection system; the selection of camera, lens and light source; the capture,
processing and displaying of image and so on. The aim is to make the students realize a whole
visual inspection system which can functioned as anticipated. There are multi topics for choice in
this course, such as 2-D visual inspection system, 3-D visual inspection system and laser
triangulation measurement system. Students will design and programming by MATLAB or C++
in a group-based term.

This course focuses on the building of the ability of students for solving hardware and
software design of vision system in complex engineering problems, and making students to learn
the methods and ideas of solving the related problems, that will lay the foundation for the future

when students resolving concretely engineering problems.
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Optical system design practice is a follow-up course of optical design course, and it
constitutes a whole course group with applied optics, physical optics, optical design and
professional practice, and it mainly train students’ ability to study theoretical knowledge, to design,
handle and detect optical system. Optical system design practice is based on theory knowledge of
geometrical optics, basic theory and method of optical system, and focused on thought and process
of typical system design, and aimed at enhancing personal understanding of students to optical
design, integration and unity of theory and practice for heighten ability of students to

comprehensive analysis and solving problem.

232



Clisz>])

BRERS 0BS02415 ¥ & 3

&% R 33 Y/ BHLEERT | SR 0 2B, bAL: 0 A
BRELK TksE>] £ Course Practice
R we EHE HHERMESTIRE
wEAN RR BRI Bz A Xl 338

FBRE M

—. RENMALEFEH

ARG HAE BREE S TREM LB SEEURAE, TR H el By, L5k,
SIASERREN T, WFRFENFERAEM BT T AN, B TR, Wb
WHERSLPRAE IASEERAE T, AR B RS S BBl R S S R A

HOJARURAE, T B R OGE  ES B AR AR, R AR AT B H TS S A B R
Gieraotik. BT STEIAT, I ARR A SRR TAEST R — & M SEEIEAL .

ARURFE RS 0T A e s AR JE e Ml AR 53 4 T 1) L At e a AR X 2 A AT I 25, 12
S SRR IC I BRI 5% S, R B AR TR 1) T R
—. REKFER

1 BATREINE T (6)

2. ARG RGO A RIS e R AR, RIASRECREE s (1D

3. T AT R AT AR R R B AT, 7E TR S e b e 1 3 S R A R
s (8)

4. ARG HAE BARSC AR UHE . RIRFAL, FE B AA S (6)

5. BRSO HUE B AU SEBR I E , PPN 2 B YaiE T, W E T A xt A SR pan
FERRRE. (D

6. & RGMLL . TIGERIITIIRET ). (D

= REHFANEARESEAEXR

SRS

e O R TR st
2 R B 2R B2 P T

I ORI THA 4

HFEAMLEAR ok RlHA K

O [ BB T AT B P R S FE, T
R Bl 08 B R B

2 | s B H 2 B RO AR . MR P | 1
SR
GEEE A HL(E BT, VR I A b i,

233




e B AR it
Wt H AT e N i RS
30| MHRARNZM JHL R GEAHRANME AT A 7 I 1 2 0 2K
4 | OLEEARINT S BRI I 3R
HFTRRI RFRE |, -, e
) SRE ‘Z : l]‘”J i 1 )&
5 HOLE A AR 65 R G ZH 2 AN JA

W, A2 B AR R

R LU 2 N TR ST MG, AT L LR S O 9T A
LR E BRI B BT A -
B, ¥ERFEREFZ T K

MR TN 6B SERA UL S ST R AL A TR 340 I (%)

AR AN 5 58 T 0 A e

20 30 50

N BREMES LS
B OEFEFEMTEAR), 27 E9, s Tkt 2006.
(EHSP), HY, dbaiE BRI FES R 56 TR, 2016

+. R BRFREIFN 7K
URERLERUR  HEATIRRE ERRARE W . PR SR IR AR A ek TR
R AT SRR AR ML 5 BT 55

N REX MWy B R

BV 1. TREANR: Aol sy, BB, DRI 5 B b iR A T
WA TR

YEVESR 4. WFFC: REASIETORL A SRR RS VA B 2 TR M AT T, A
WItsLs . i SRl JHEEEELSEE 3 EHA M4

BV ER 6. TR SH4y: Beg R T LIRS AR # , WHIOLREEE
b TR S R A A TRE R AR R SR Ak 2 MR RE . e ds . IR DA RCCARI R, I ER AR
AT AT

VAV SR 7. ISR T REAL R JE B ASER AR PPN B 06 52 24 AR 1) ) e HLAS B Lk T
FES  R I8, b oy PRSI (K I o

Wl 2k 8. WOAVRIVE: B NSCHSRAR IR HaTTER, ARISTE T stk 2 fig
FriE sy TARHRNVIE ARG, JEAT STfE.

234




M. FFEULH
UL BT I 22 T A B T A S B S
@R SRAFIURTIR T, VBRI AT AE 1 L0 6 5 A

. REFEXEHN

AP HAE B RS TR MBS EUREE, RIE H KR B #0500
ANV S AL ER ) TR, BRSO RGBT I Al AR BCEE 5 T
fIRe s, Bt EPRI RSLPRRE WML BE ), AR AR AL S Bl IS S e . TRAR
W RHFNRA : MR e I THEOR . A GG EOR R B AR ML, e %
PERIARI . 652 RGBSR D6 R E B TR R I BRLEE . Bk
FEMTHAE: DGR B R BIEORARAE . BB LB ANERNE LSS o

ARURFEIG BT XS A DO R A S8 T b AR 1) 52 24 A () R R R 22 2R AT U 5, Ao A
FOIMRRAROC IR R T B, R HAR TR R R T T AR

This course is a compulsory practical course of Opto-electronic Information Science and
Technology, and its objective is to cultivate students' ability in design, processing, detection,
assembly and other aspects, as well as cultivating students' ability to link theory with practice and
practical ability, through forms of theoretical teaching, specialist seminar, visiting enterprises and
operation and other forms, and students offer practice note and internship report at the end. The
knowledge of the course covers optical materials, optical cold processing technique, the theory
and practice of modern optical manufacturing technology, the detection of optical parts, the
assembly and testing technique of optical systems, the professional quality, professional norms
and responsibility of engineers in the field of photoelectric information, technical norms,
intellectual property, industrial policy, laws and regulations related to photoelectric information
and so on.

This course will focus on the process of solving complex engineering problems in the
professional field of photoelectric information, to teach students the methods and ideas of solving

related problems, and lay a foundation for solving specific engineering problems.
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Digital Signal Processor(DSP) is a kind of high speed microprocessor for digital signal
processing specially. DSP has several advantages, such as high operational speed and low power
dissipation. Now DSP is widely used in telecommunications, automatic control, radar, graphics
imaging, speech processing, medical and consumer. To follow the rapid development of DSP
technology and applications, the course is set for senior students of Optoelectronic Information
Science and Engineering. The course will teach basic concept of DSP theory and application,
hardware structure, instruction set. The student who selects the course will know the flow to
develop DSP algorithm, such as programming, assembler, linker and run. The course will develop

student’s ability to analyze and solve problems, then provide a foothold in future research and

development.
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The content of this course is consist of: the basic concepts and typical applications of digital
system design; the basic knowledge of digital system design, design and model of digital system,
and the model and structure of digital system. Moreover, the description of algorithm in terms of
digital system, state machine and the related description of algorithm state machine figure will be
discussed. In addition, the basic method of VHDL language associated with digital system and
basic design unit and main description statement will also be discussed. Furthermore, the practical
implements of digital system design such as the scanning display circuit, multifunctional digital
clock, and the design of multiplier will be studied too. Finally, this course also includes the
practices of digital systems under software and hardware development, the design of multifunction
digital clock, multiplier as well as digital frequency meter and other experiments. The
requirements of this course are proposed below. Firstly, students should grasp the knowledge of
EDA and related basic methods of digital systems design, be able to design simple digital systems
using VHDL hardware description language, setup the digital system on hardware platform and

achieve the ability to design more complex digital systems and application in the future.
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This course is an elective course for Optoelectronic Information Science and engineering. It
mainly covers the basic concepts and significance of measurement error, the fundamental nature
of error and data processing methods, error combination and distribution, measurement
uncertainty, least square method for linear parameters, regression analysis, and the basic
approaches for processing dynamic testing data. Wherein the basic concepts of the measurement
error, such as the classification of the error and the concepts of accuracy; and also the nature and
processing approaches of error, for example, the reasons, characteristics and processing methods
of random error, systematic error, and gross error, respectively, are supposed to be grasped.
Students are required to be able to analyze measurement error and assess the accuracy, so as to
obtain basic skills and knowledge for precision measurement tasks. Furthermore, necessary theory
and methods for error and data processing in static precision measurement, for instances, error

combination and distribution, least square principle and regression analysis are also required.
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Professional Software Foundation course is one of the major elective courses for Optical
Information Science and Technology students. Besides the basic control of the software, the
course covers introduction and training of computing and programming, graphing and data
processing, Simulink designing and GUI development. The applications of programming and
development tools in typical optical mechanical electric systems are emphasized for the software.
After learning the course, students will have a comprehensive understanding of the MATLAB
software with mastering the typical codes and operations of it. Students will also be able to
complete the design and simulation of the optical mechanical electric systems according to the

requirements of performances, which is an important basis for their future design works.
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It is an elective course for the major of Optoelectronic Information Science and Engineering.
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The course is composed of two sections, one is optical storage technology and the other is optical
display technology. In the section of optical storage, optical disk storage technology and
holographic storage technology are introduced respectively in details. And in the section of optical
display, many typical display techniques are discussed, including CRT, LCD, SPD, laser display,
LED display and so on. Each technology is introduced, in terms of its development history and
status, as well as basic principles, methods, parameters and typical applications.

Through study of the course, students should understand the role and impact of optical
storage and optical display in the field of information technology. They can learn about the
development history and status of each technology, as well as basic principles, methods and
typical applications. So they can wholly know about the optical storage and display technology,
apply flexibly the knowledge into practical applications, and enhance their abilities in analyzing

and solving problems finally.
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The course is bond between optical fiber’s physical principle and Its applications on
telecommunications and sensing. With development of technology of optical fiber and its devices,
the optical fiber telecommunication and sensing is widely used. The students will understand the
type of the optical fiber and its light transfer principle, grasp the mode theory and the constitute of
telecommunication, performance and principle, and also receive the knowledge of sensing
principle and its testing. We emphasis on the optical fiber telecommunications devices’ principle,
performance and its constitution as well as the principle of sensing and measurement. The students
should master such things as optical fiber light transfer principle, telecommunication devices
performance and its option, They also should know its design method primitively and understand
the principle of sensing and testing technology. The basis of theory and its applications on

telecommunications and sensing engineering should be known well wholly and practiced by the

students.
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The preparatory courses include Photoelectric detecting technique &system, Principle and
Application of Laser, Digital image processing and applications, Optical System Design,etc.
Based on such courses and combined with the features of photoelectric major, Several
comprehensive EO systems were studied and realized in this course, which for the
accomplishment of the problems in complex engineering.

This course focus on to enhance the integration of theory with practice and the creative of
students, and also to improve the comprehensive knowledge and realization means on product’s
design, process, test and etc. The ability of Analysis, R&D and Debugging of integrated EO
system were trained in this course, and the comprehensive abilities of students such as Scientific
Research Data searching, Plan designing, Report writing, Team working, Consciousness and
ability of creative, Manifestation of comprehensive qualities could also be improved either. Which

could well prepared for related fields in the future.
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The designs in this course include: Optical Image Recognition system, Middle range Laser
Range Finder, Auto-track theodolite of spot, Nano-moment Measurement System based on laser

interferometer, Airdrop rescue UAV based on EO target Recognition, etc.
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As an advanced application course, it integrates optical, mechanical and electrical knowledge,

and it is a comprehensive application of the pre-courses. It focuses on the basic concepts, status
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quo and development trendency of optical and electrical integration technology, focuses on
modern design methods and overall design, synthesis and analysis of error, basic knowledge and
application associated optical system and electronical system, application of computer,
microcontroller, PLC, the basic principles and applications of a typical circuit system, design of
typical mechanical structures and systems, and finally gives some typical systems. Through this
course, students should be able to grasp the basic concepts of the design of the optical and

electrical integration, the basic ideas and methods, can flexibly use optical, mechanical, electrical

knowledge in design.
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This course is a very practical course, which is on the basis of the Analog Electronics, Digital
Electronics Technology, C programming language, Microprocessor Principle and Application.

Through this course, students will have more comprehensive understanding about basic
structure of the embedded system and embedded system design, master the basic theory and
method of embedded system design, and then, make a good foundation for the research and
development of embedded system in the future. After completing the course, students will be
familiar with the structure and characteristics of the ARM microprocessor, master design methods
of device drivers and applications based on embedded Linux operating system, and be able to
finish the embedded system design and development independently with ARM microprocessor

and embedded Linux operating system.
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This course is an elective course for Optoelectronic Information Science and Engineering.

The teaching objective of this course is to master the basic concepts and principles of

spectroscopy, spectral analysis and testing of basic technical means. Then, let the students learn

the principle and technology of the spectrum to study the structure and state of the material and

the developing process of the technology. Through this course, students could consolidate the

foundation in the theory and application of optical technology, enhance the detection of light

radiation and the processing ability of the radiation understanding, master an analysis method of

important scientific research tools and an important qualitative and quantitative.
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This course is the compulsory practical course of Opto-electronic Information Science and
Technology, which is the last comprehensive teaching link of the students majoring in this
speciality at school, aiming to cultivate students' ability to use basic theory, basic knowledge and
basic skills to analyze and solve the practical problems, so it is an important part for the
improvement of professional quality and cultivating innovative abilities. It includes document
retrieval, translation of foreign languages, plan demonstration, theoretical analysis and calculation
and hardware and software design, writing papers and so on. The topic is in line with the training
objectives of the major, helping to cultivate students' comprehensive capacity and the ability to
solve problems with knowledge they have learned.

This course will focus on the process of solving complex engineering problems in the
professional field of photoelectric information, to teach students the methods and ideas of solving

related problems, and lay a foundation for solving specific engineering problems.
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Metrology for Micro and Nano Technology is an important specialized course of
Measurement and Control Technology and Instruments major (Joint Training Project) . Advanced
measurement methods and technologies for micro and nano technology are introduced and
analyzed in the background of typical application examples. Measurement methods for MEMS
devices are also presented for the use of static and dynamic measurement applications. Panel
discussion and lab experiment help students form better understanding of the working principle
and measurement abilities of each technique or method, and improve students' the ability of

analyzing and solving problems.
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Vocational development and employment guidance for university students helps students set
up a correct view of employment and talents, enables students to acquire knowledge about their
studies, jobs, careers, and strive to help students consciously improve their core employments
skills. According to the problems that students will face in their academic and career fields, this
course aims to help college students explore from the perspective of career development, explore

themselves, set up personal development goals, and gain motivation for learning and development.
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As a compulsory course of the Measurement & Control Technology and Instrument
(Medical Equipment Manufacturing ) specialty, the purpose of this practica is to make students
understand and grasp the complete process and all aspects of the design of medical instruments,
and cultivate the design ideas of linking theory with practice, and enable students to consolidate
and master the basic theory knowledge and modern design tools, and train the ability to solve
design problems with light, mechanics, electricity, computer etc. Through the cooperation with
others to complete a design task, it is to enable students to understand the importance of
cooperation and collaboration skills. Through the design to enable students to master the writing
method and the basic skills of the design specification, and train the quality of engineers. At the

same time, it lays the foundation for the subsequent graduation design.
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Optoelectronic Measurements in Medicine is an optional course for students who major in

=
%

Measuring & Control Technology & Instrument. It introduces the basic theory, measuring
principle and engineering application of optoelectronic measurement techniques in medicine. The
application of common photoelectric detector and the principle of conventional optoelectronic
measurement should be mastered by students after finish the course. The knowledge of the course
will underpin the future developments and utilizations of optoelectronic measurement.

Elementary knowledge of College Physics, Analog Electronics, and Engineering Optics
should be known before learning this course. Primary ability of analysis and design of optical
setups and electronic circuits is also required. The content of the course mostly focuses on the
applications of optoelectronic measurement in medicine, aiming at the training of skill of problem

solving and laying the foundation to solve the real problem in engineering.

308



CROETEBREA PN )

BRERS ORL02317 ¥ 4 2

&% R 32 50/ EALEER 0

BRELK BOLTEERZEF RN A FEILALFR Application of Laser in Medicine
R priiy EHE e o NS E

WE AN KERH HZ A FBEE

FBRE TR

—. REWHALSHEA

“POLAE B2 2 7 (0 B R 5 AL Tl AR TR AR EEAA T HOLER
SRS LSO T IRAE & SR IR R S B ML RS T o PRAE A B8 SO6 ™ AL A TR
L OWOBEE IR . BOLRAMRN AR TR WO NIRIT . WOEWELIRTT . s
JHRIT « FBOGIRIT S B0 AR AR ] . SR AR RIER) 2], R B AR OGRS B i
2B, TR0 A ROR A N ik
—. "EZFHRF

W TREE S 5] BRAMENR AL, SRS 2 IR BRSO R 2 AT R A AR, BRI
TR AT SR AR LA S SRS, T RO IR TT X 38 S AR G J S 2 R A 5k
BB E L FIR G« 3R AR SE B RE IR IR R & R A B H AR

AR (5575t AT L L ER)

1. BERFOC™ A R B B0 T NSRS (1)

2. FGEEE HEOCER 172 AT (6)

3. TRROCEE IR IT ISR N TS s (6)

4. RENFEEARIIBOCH T HIRAE A . (6)

= RERFALRESEAEX

K AN HEAER 4]

B HOCHEME G
B ORI
BRI
— . BRI N
%ifﬁﬁgﬁgﬁﬁﬁﬁi ERHOLI R, TR
= i S5 7P R

B3 BRI S
L BRI
= O 5 LA
BN LTI R

309




HF N R E

FEARTR

BoE BRI
B BOLRT B
— BOLHIAENIRN
— BOtHAEMEN
= BmEOEMEEOL
(NS Giraat kY VAN SR SIS
W2 WOV IR RN
— WO
— BOtHE RN
= BOL KSR
~ WO 5 R RN

S WOEIRTT AR RIMLE], R A
JCLEMIRON A TR

SR R e PR 2

W SRBOEIR T HEAR A
= BOLTARIGIT s R
o BOCTARMEAT %

= WOETARMIE H v

VO oL T AR ZEA
fiv BOLFARKERFEI
F2N SERBOLHIIE RN
N SRBOGTERREHI N H

T RO DR R H
= WOCHE BORAIANSE A 5 T )R

L
Fin SO AR RN
)
1

BRI RTT R, 1R
SO AE BE A IR 97 5 T I R
S

WIS WO AR T
B WO NIRRT
RPN
— L BOA AR B T
o HOCA AL B R R T
— L B AT LR L IR
4
— R B0 A NIRRT CIE 1T
Irsith)

T RREOE S NN BT R T A
Y B i R 7 F S

FhE BUCABIRIT
LT BRI B R Rt
— WHAE
“ WOt BLRTT IE T
= WEBOLT AR
VU B0 T AR IEAORE K AL BTV
2N BOEA BRI R R
— WHERIRIABLRTT
i AREBIRIA BRI
= BEBHRINEIRYT

T RO A B AR AL AN AR
JEUEE, T AROE A B AY HR P SR
7B

310




5 HEFN R IRE FEARTR I

FANE WO EITE
F1H M
WOGBN 128978 L
F6BN 15 IR YT B
=\ T IE R O
B2 WOLLE TR R IR R
— . 6B I IRAE B R S
T BN R A O L I R

T RHOEIEBN 15T R R T R
B, TSI B A | 2
Ll o

FtE LAY

FW FEOBIRIT AR
— GEMIEAER

v 1315 FUNAS ple ST

R S R

- EEHSEH

o O SE R A A T 1 A
75y AELEHRIE

2 FHEOGIIRYT Tk

o I PR S B O R SR Tk
. WOtk R

= FFOL MR ST I
DU 5530 o R R 7 ik
Foo FGEOEIRIT I L A VR

3 FHEOMIE RN
—. FHEOLTE N R R

T FGEORTE AN LR R
= F5EOL B

HE NI

A EHOCIR T SRR, T
SIWOCIIZEAGTT Ik, TIRSH | 6
JEIR YT R R S

|

FINE BOCHIBI
B ORI BRI R A A R
= WOLXF IR L A
. BobXs B4R
=L Bobx KBt EIRA RBOCMIB RN, IR
B2 WO EERE DK B 3 it A 48 5
B3N ROt R AR
— WOt % aheiE
L Bt r B HE
=, WLl IRG

W, RE B AR RS

DORE N E, 456G TG WIRMEL. IR A iR A HAx .

1O REHE: EEIHR S “BOCHELE PRI A R EMAIR . SRR, HAT;
RASEELEOR, RESINLAAT, 24 g A A REEH, SRS AR

311




2. WRENL: EEAE SRR IR SRR BUE S, JFttet s Sl S
SR SC I BT ST T AT B AT, R AT RESEBZ R G BT 0 DI fE .

3. WIRFE R RADT BRI, WEY KRR A S MIEAT %, DIERRR Oy,
AR DL AE I A ol BErh A, ot R AT IR R

B, ¥ERFEREFZ T K
DR, S, R RIAEL, SR TN, SRS T
WG AL, WA RBALETIR, &M 57 B (%) s

T S (=14 IR

10 10 &0

< BREMESEH

WA KV R, BOCEROBEY:, ANRZEEHMG:, 2011.6.

S | B, IR E, BOLRE RN G 3 W), BT T H A, 2013.1.
2. Axel Donges. Reinhard Noll &, P48, BOLMERAR: FES5NA, £
BHER A R, 2017.8.

t. REHFRZA RN AN

PGSR E, BT RS B AR Y, YR 7 3R S TR 2 A T 28 1) 350k B AR
SR,
. REX AR ER

PSR 1 TREAR: BERSEE. BRI, TREIEREANE b 0 iR F T AR w2 4%
25y YL — KL RGeS SR INAT AL P52 vh B 52 4% TR 1) Al

b EESR 6. TRESH4: Refs L T4 Sk TAEA 0 ARt T S B0, W&
b TR S AT A % TR 1) A e 7 et A s . R, e YRR LA R OCAR RN, S ER AR N
AT
M. #hFEIHA

T

+. REFEAXHAN

“WOLAE LR 24 B R A IR B S ER TL  T AR R TR, EEAN T HOLE M
FER RS ARBOCT VA A RIm R B RN o SRR N B BARROG 28 R A J 2
BOLER 2 AERE S . BOLIIAEMRBNANG T/ Botir eI BOL W BHRIT . Jesinia
I7 s SSEOLIRIT RO IR IR N . AR ST, AR R SEOGEE A R
RN, BAREOCIR T HIVE NS NEORMISEG], 1 ESOGIR T XS S R G s 2
FAE T3k, IERFE L AR AR 385 TRESCECRE IR TR 456 R I #05E H A

312




Application of Laser in Medicine is one of the elective courses of the major of
measurement-control technology and instrument, which introduces basic theory of Laser in
Medicine and typical applications of laser therapy in different clinic departments. The
curriculum content includes basic principle of laser generation, basic theory of Laser in Medicine,
biological effects and therapeutic function of laser. It also introduces many applications of laser
therapy, such as laser interventional therapy, laser endoscopic therapy, photodynamic therapy, and
weak laser treatment and so on. After completing this course, students should grasp the basic
knowledge of Laser in Medicine, understand mechanism of action, application technology and
clinic cases of laser therapy, and know about construction principle, application method of
instruments and systems of laser therapy. This course helps students enrich their connotation of
professional knowledges, improve their ability of engineering practice and train their

comprehensive quality.
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Medical Image Processing and Analysis is an elective course for the medical equipment

Ned

manufacturing direction of measurement and control technology and instrument major. It is
connected with the previous course Principles and Techniques of Medical Imaging. On the basis
of mastering the principles and techniques of medical imaging, the students will further study the
basic theories and techniques of image processing and their applications in the field of
biomedicine. They will have the ability to analyze and deal with medical images in solving
complex engineering problems in the field of medical equipment manufacturing, which supports
the related medical equipment manufacturing, scientific research and analysis. It lays a good

foundation for the application of medical image processing in the future.
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Modern Medical Equipment focuses on the design principles and design methods of the four
major types of medical instruments such as physiology, imaging, analysis and treatment, as well
as the key technologies for the design of virtual medical instruments, portable medical instruments
and remote medical instruments. It enables students to understand contemporary medical
instrument design methods and the latest developments. Meanwhile, it analyzes some common
problems in contemporary medical instrument design and reinforces the analysis and elaboration
of the basic design principles. Through the classroom explain and demonstrate experiments, the
course enables students to pay attention to the latest developments in contemporary medical
equipment, understand the common problems of medical equipment design, master the
classification of modern medical equipment, design principles, key technologies, design methods,

and without initial instrument design capabilities.
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Medical Informatics is a newly emerging subject with the medical information research as an
object, the movement of medical information and application methods as the main research
content, the modern computer as the main tool to solve the medical staff in the process of medical
information. It is an interdisciplinary course between medicine and informatics. The course
provides students with the concepts and methods of hospital information system, electronic
medical records, regional medical services, new medical applications based on the mobile Internet,
and medical big data processing methods through classroom explanations and experimental

training, so as to analyze practical problems and solve practical problems ability.
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Medical Statistics and Clinical Research Methods is the important tools in the field of
researching data collection, collation and analysis based on the application of probability theory
and mathematical statistics. Statistics will be used in clinical research, from the idea of carrying
out clinical research, design, implementation, research results and evaluation of the results.
Through the study of the course contents, students can understand and master the basic statistical

knowledge and methods. Under the guidance of statistical theory, they can use statistical thinking
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and choose appropriate and efficient statistical analysis methods for data characteristics, which are
applied in clinical research, and a solid foundation is laid for scientific research ability’s exercise

and training.
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Spectroscopy is a major elective course for the manufacturing direction of measurement and
control technology and instrument specialty. The goal of this course is to master the basic
concepts and principles of spectroscopy and the basic technical means of spectral analysis and
testing, and further learn the principles and techniques of spectroscopy, and grasp the skills of
using spectroscopic technology to study the structure and state of matter and its changing and
developing process. Through this course, the students can further consolidate the foundation in the
application of optical theory and technology, strengthen the understanding of the radiation,
enhance the radiation detection and processing ability, and master an important scientific research
tool, qualitative analysis and quantitative analysis methods, and understand the frontiers of

spectral analysis in biomedicine.
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Biomedical photonics is a rapidly growing area of research, which is the interaction of optics,
medicine and life science. The development of biomedical photonics benefits by the development
of laser, spectroscopy, microscopy, and optical fiber. Now many universities have begun to offer
courses on the topic.

The content of this course is taken in the view from a researcher and guided with the law of
research. It aims at developing the students’ ability to analyze and solve problems.

This course mainly describes the measurement of optical properties of biological tissue and
its application in medicine. The main contents are: the interaction between light and tissue, the
optical parameters of tissue, the mathematic models for describing light propagation in tissue, the
types of light source in medicine, spectroscope and its application in medicine, optical imaging in

medicine, and some hot topics in biomedical photonics.
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