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Measurement Control Technology
and Instruments

I . Objectives

The program is based on the general engineering education which focuses on measurement and
control technologies and also integrates knowledge in electronics and computers. The program puts an
emphasis on the training of research and interdisciplinary application-oriented professionals in the area
of measurement and control systems and instruments, with solid theoretical bases, high qualities in en-
gineering, good practical skills,and international perspective.

Students are required to obtain attainment in humanity and arts,and professionalism in sciences
and engineering,to understand the leading edge and development trend of the area of instrumentation
science and engineering, to master the theories and methods of sensors and detection technology.
measurement technologies for electrics, metering and testing technologies, control, and intelligent in-
formation processing,to grasp the design and analysis methodology of measurement and control sys-
tems and instruments,and to utilize with familiarity the specialized knowledge and tools of measure-
ment and control and intelligent information processing. Students who achieve the objectives are ex-
pected to be outstanding technicians and management professionals competent to positions in indus-
tries and sectors relevant to instrumentation, testing and metering, control, and electronics, after 5

years of his/her graduation.

Il . Basic Specifications

The students, at graduation, should have acquired the following professionals and abilities,
through full scope training in the theories and engineering practices in the areas of measurement and
testing technology,metering technology, measurement and control system and instrument design and
analysis,and in particular the theories and technologies relevant to the measurement of electrical quan-
tities.

1. Sufficient knowledge of mathematics, natural sciences,and management required by careers in
engineering and technology,and the ability to apply these knowledge and skills on the solving of com-
plex engineering problems.

2. Systematic mastery of the necessary disciplinary fundamentals, such as circuit theory,electronic
technologies, computer hardware and software technologies, sensors and detection technology., meas-
urement technology of electrics, metering technology, control theory, intelligent information process-
ing,etc. ,and the ability to analyze complex engineering problems through literature study.

3. Pursuit of innovation; the ability to synthetically utilize the theories and technologies of the
Discipline in the design, research and development of new products, new processes, and new equip-
ment; and the overall consideration of economic,environmental,legal,security,health,and ethical con-
straints during the design process.

4. Good training in engineering practices; familiar use of computers; and the basic ability to syn-
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thetically apply measurement and instrumentation theory and technologies on the solving of varieties
of complicated engineering problems.

5. Skilled utilization of computers to develop, choose, and apply proper technologies, resources,
modern engineering tools, and IT tools to achieve the solution for complex engineering problems as
well as its prediction and simulation,and the ability to understand the limitations of this approach.

6. The familiarity of the development policies of the national macroscopic economy for industries
relevant to instruments; the knowledge of laws and regulations of the relevant industry sectors; and
the ability to correctly understand and evaluate the impacts of the implementations of significant pro-
jects on society,health,security,jurisdiction,and culture.

7. Experiences of engineering practices on complex systems,and the ability to understand and e-
valuate the impacts of complex engineering problem oriented professional engineering practices on the
sustainable development of environment and society.

8. Fair attainments in humanity & arts and social sciences; justified philosophies of life and val-
ue; the professional ethics of honesty for engineers;and a strong sense of responsibility to the society.

9. A reasonable level of organization and management capability; good common and academic
communication and team-work abilities.

10. The abilities to communicate, compete, and cooperate in international and intercultural con-
texts,and to perform effective communication and conversation on complex engineering problems with
industrial peers and the public,including the composition of reports, document design, presentation,
and the clear expression of or response to requests.

11. The ability to understand and grasp disciplinary and interdisciplinary new theories,new meth-
ods,and new technologies; fair foundations on engineering management and economic decision mak-
ing; and the ability to study in a multi-disciplinary context.

12. Mastery of the skills of information retrieval and acquisition; the understanding of the disci-
plinary frontier and development trend; and the ability of lifelong learning and adaption to the chan-

ging world.

I . Characteristics

The proposed major constantly condenses the historical inheritance, closely keeps in step with the
discipline frontier, keeps close touch with the development and demands of the industry, devotes to
cultivating the talents in the measurement control and instrumentation field who have solid theoretical
foundation and have received sufficient engineering practical training through the electric information
style engineering education,develops the advantages in the cultivation of the talents in the electrical

measurement technique,and forms the cultivation features of the innovative talents.

V. Length of Schooling,Basic Requirements for Graduation,and Degree Conferment

1. The length of schooling for undergraduate studies is four years, with a flexible length lasting
from 3 to 6 years,based on the regulation of credit system.

2. Students of measuring and control instrument majors are expected to complete a minimum of
170 credits upon graduation,and the required credits for different courses are illustrated in the follow-

ing table.
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Course | Required General | Introductory Major | Major Survey | Required Core| Restricted |General Education| Intensive Total
ota

Category | Education Courses Courses Courses Courses Electives Electives Practice

Credits 24 43 11 25 8 32 170

3. On successful completion of the prescribed courses and intensive practice, students, who are

qualified enough to meet all the requirements of this program, will thus be awarded the Bachelor’s De-

gree of Engineering.

V . Curriculum and Credits

1. General Education Courses (required 27+ (6) + elective 8 credits]

The general education courses consist of required courses and elective courses. General education

electives are designed according to the Curriculum Design of General Education Electives of Hunan

Uniwversity. Required general education courses are illustrated in the following table.

Code Course Title Credit(s) Remarks

GE01101 In.troduc'tion t? Maoisn.l a'nd Theoretical System of Socialism 34(3)

with Chinese Characteristics

GE01039 Moral Cultivation and Law Basics 1.5+ (1.5)

GE01100 Current Situation and Policies 0.5+ (1.5

GE01102 Outline of Modern Chinese History 2

GE01103 Fundamentals of Marxism | 2

GE01104 Fundamentals of Marxism ] 2
5E01012(—15) | College English 8

GE01088 Computer Proficiency Test 0.5

GE01093 Introduction to Computer Science and Programming 2.5
GE01107(—13) | Psychological Health &. Career Planning 1
GE01089(—92) | Physical Education 4

2. Introductory Major Courses(24credits)

Code Course Title Credit(s) Remarks
GE03025 Advanced mathematics A( [ ) 5
GE03026 Advanced mathematics AC]] ) 5
GE03003 Linear Algebra A 3
GE03004 Probability and Mathematical Statistics A 3
GE03005 General Physics AC[) 3
GE03006 General Physics AC]l ) 3

GE03007(08) Experiments in General Physics A 2
3. Major Survey Courses (43 credits)

Code Course Title Credit(s) Remarks
EC04011 Electric Circuit 4
EC04012 Electric Circuit Experiments 1
EC04013 Electromagnetic Field and Wave 3
EC04014 Fundamental of Analog Electronic Circuits 4
EC04015 Experiments on Analog Circuits 1
EC04016 Fundamental of Digital Electronic Circuits 4
EC04017 Experiments on Digital Circuits 1
EC04018 Principle and Application of Microcomputer 4
EC04019 Experiments on Principle and Application of Microcomputer 1
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Code Course Title Credit(s) Remarks
EC04020 Integral Transformation 2
EC04021 Complex Variables Functions 2
EC04022 Engineering Graphics 3
EC04023 Principle of Automatic Control 4
EC04024 Signals and Systems 3
EC04025 Sensor and Detector Technology 3
EC05003 Fundamentals of Power Electronics 3
4. Required Core Courses (11 credits)

Code Course Title Credit(s) Remarks
1A05008 Error Theory &. Data Processing 3 compulsory
EC05015 Measurement and Control Circuit 4 compulsory
EC05016 Electrical measurement technology 4 compulsory
5. Restricted Electives (25 credits)

Code Course Title Credit(s) Remarks
EC06082 Virtual Instrument 2
EC06083 Intelligent Instrument 2
EC06084 Process control and Automation Instrumentation B 2
EC06090 Power Quality Detection and Control 2
TA07001 Engineering Design of Measurement and Control System 2
EC06081 Wireless Sensing Technology 2
1A06003 PLC Technique and Applications 2
EC06027 Field Bus Technology and Applications 2
EC06071 Machine Vision Inspection Technology 2
EI06019 DSP Technology and its application 2
EI06021 Electromagnetic Compatibility 2
EC06001 Fundamental of Electronic Design Automation 2
EC06078 Fundamentals of MEMS 2
EC06079 Photoelectric Detection Technology 2
EC06080 MATLAB Programming 2
1A06010 Precision Measurement Technology 2
EI105011 Embedded System and Its Applications 2
TA07004 Scientific and Engineering Calculation Method and Application 3
EC06046 Fundamentals of Software Technology 3
EC06085 Power System Analysis 2
EC06086 Primary Electrical System of Power Plant 2.5
EC06087 Protective Relaying in Power System 2.5
EC06088 High Voltage Technology 2
EC06089 Power System Automatic Control Technology 2
EC06020 Distribution Network 2
EC06008 Microcomputer Protection of Power System 2
EC06061 Power System Reliability 2
EC06091 Fundamentals of Power System Optimization 2
EC06055 An Introduction to the Smart Grid 2
EC06007 Power System Planning 2
EC06092 Electric Motor Control Technique 2.5
EC06093 Electrical Machines Design 2.5
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Code Course Title Credit(s) Remarks

EC06094 Power Electronic Device Design 2
EC06095 Power Servo Technique 2
EC06096 ’I'I":leecc}:rrlioclaolgl;/[easurement and Electrical Machine Testing 9
EC07008 Electrical Appliances 2
EC06097 EL;:idgszentals of Electrical Equipment Electromagnetic 9
EC06098 Fundamentals of Electrical Equipment Mechanical Design 2
EC06045 Matlab and Electrical Machine System Simulation 2
EC06099 Micro and Special Motor Technology 2
EC06100 Power Electronics and Electrical Machine System Reliability 2
EC06101 Over-voltage in Power Systems 2
EC06102 g:;lii;;el\r/lltonitoring and Fault Diagnosis of High Voltage Power 9
EC06103 Ultra High Voltage Transmission Technology 2
EC06013 Power Equipment of Power Plant 2
EC06006 Technical Economics in Electricity 2
EC06041 Electricity Markets 2
EC06002 CAD Technology in Electrical Engineering 2
EC06036 Introduction to New Technology of Electrical Engineering 2
EC06042 Renewable Resource Generation 2
EC06104 Specialized English for Electrical engineering 2
EC06105 Building Electricity 2
EI07005 Introduction to ASIC Design 2
EI05017 Optical Fiber Communications 2
EI107006 Computer Networks 2
EC06067 Cognitive Radio 2
E106025 Digital TV Technologies 2
EC06106 Principles of Communications B 2
E106028 Microwaves and Antennas 2
EI06029 Satellite Communication 2
EI06031 Wireless Communication Technology 2
EI105013 Simulation of Communication Systems 2
E106034 Introduction of Mobile Communication 2
EC06065 Speech Signal Processing 2
EC06066 Radio-frequency Electronic Circuits 2
1A06012 Digital Signal Processing B 2
EC06068 Signal Integrity of GHz Circuits 2
EC06069 IC Design by Cadence Simulation 2
EI07003 Information Theory and Coding Techniques 2
EC06033 Intelligent Control 2
EC06070 Pattern Recognition 2
EC06015 Robotics and Robot Control 2
EC06018 Control System Simulation Technology 2
T1A06011 Introduction to Artificial Intelligence 2
EC06060 Data Mining Technology 2
EC06063 Computer Numerical Control System 2
EC06025 System Identification 2
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Code Course Title Credit(s) Remarks
EC06026 Introduction to System Engineering 2
EC07013 Modern Control Theory 2
EC06031 Motion Control System 2
EC06035 Specialized English for Automation 2
EC06073 Big Data Processing 2
EC06074 C+ 4+ Object-oriented Programming 2
EC06075 Self-Adaptive Control 2
EC06076 Introduction to Complex Network 2
EC06072 Intelligent Information Processing 2
EI105010 Digital Image Processing 2
FC06077 Embedded System Design and Applications based on Mobile )
Platforms
EI05014 Introduction to Computer Vision 2

Note: At least 12 credits should be elected, in the first 19 courses. The remaining credits can be elected in major, cross-major or

cross-college elective courses.

6. Intensive Practice (32 credits)

Code Course Title Credit(s) Remarks
GE09030 Chinese Writing Training 1 1 week
GE09006 Smith-craft Practice A 2 2 weeks
GE09020 Electrical Engineering Practice 2 2 weeks
GE09020 Electronic Engineering Practice 2 2 weeks
EC10007 Comprehensive Design of Electronics Technique 2 2 weeks
EC10008 Comprehensive Design of Microcomputer Application System 2 2 weeks
EC10009 Professional Cognitive Practice 1 1 week
EC10010 Professional Productive Practice 2 2 weeks
EC10011 Specialty Course Project 2 2 weeks
EC10012 Specialty Comprehensive Experiment 1 1 week
EC10013 Tutor Course 1 1 week
EC10014 Undergraduate Practice 2 2 weeks
EC10015 Undergraduate Thesis 12 12 weeks

Practice credits can be added into the academic transcript, when the participation of SIT or discipline competition is affirmed by college. How-

ever, the added practice credits can not be used to replace course credits and are not included in the required credits for graduation.

VI. Course Instructor List

Academic | Educational
No. Name . Research Areas Courses
Title Background

Intelligent Detection, Measurement and Control Circuit,
1 Teng Zhaosheng | Professor Ph. D & . . . . .
Information Processing Power Quality Detection and Control

Automatic Control of Indus-

9 Meng Zhiqiang Professor PL.D trialA Process, Power Elec-f Principle an-d Application of Microcom-
tronic Technology &. Appli- | puter,Intelligent Instrument

cation
. . . Sensors and Measurement Technolo-
. Associate Electrical Measurement, . .
3 Liu Bofeng B. S. . gy, Process Control and Automation
Professor Field Bus
Instrument B
Associate Intelligent Detection, Field Signals and Systems, Field Bus Tech-

4 Y Tangsh Ph. D
ang tangshens Professor Bus nique and Application
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Academic | Educational
No. Name ca' ene ueationa Research Areas Courses
Title Background
. Associate Virtual Instrumentation, | Principle of Automatic Control, EMC
5 Tang Qiu Ph. D . .
Professor Information Processing Technology
6 Guo Si Associate Ph.D Image Processing. Error Theory &. Data Processing, Dig-
o Si . . .. . .
b o Professor Machine Vision ital Image Processing
. . . Electrical Measurement Technology,
Associat Intelligent Detection, L . . :
7 Wen He Pss;)cla ¢ Ph.D Infe lge: ;ec lOl’l' Scientific and Engineering Calculation
rofessor nformation Processin o
€8s cessing Method and Application
Intelligent Detection, Error Theory & Data Processing, Fun-
8 Chen Ta Lect M. S . . .
en tao ceturer Information Processing damentals of EDA Technique
Automatic Control, . -
vtoma “‘ ontro Signals and Systems, PLC Technology
9 Tang Lu Lecturer Ph.D System Science, d Tts Applicati
an S 1 10n
Artificial Intelligence 4 S fbplica
Intelligent Inf t .
. Associate pretigent ona on Electrical Measurement Technology,
10 Gao Yunpeng Ph. D Process, Electrical .
Professor Virtual Instrument
Measurement
1 o B Assistant Ph.D Wireless Sensor Networks, | Sensor and Detector Technology, Fun-
0 .
uyang Professor Complex Networks damentals of MEMS s
. . Principle and Application of Microcomput-
12 R H Lect M. S Intell t Detect L.
ong tong ceturer ntefigent Letection er,DSP Technology and Its Application
VI. Course Scheduler
Academic | Educational
No. Name ca. erie ueationa Research Areas Courses
Title Background
Intelligent Detection, Measurement and Control Circuit,
1 Teng Zhaosheng | Professor Ph.D ¢ ger? ctect n. casure e' an n r rc‘u
Information Processing Power Quality Detection and Control
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