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Control Science and Engineering is a discipline
of control theory, methods, techniques and
engineering applications. This discipline 1is famous

for 1its strong comprehensiveness, broad coverage,



solid foundation of its graduates and wide
adaptivity. The discipline of control science and
engineering of Central South University originated in
1958 and became one of the first master degree
granting disciplines in China in 1978. It became a
doctor’ s degree granting discipline in control
theory and engineering in 1993. The control theory
and control engineering was approved as a state key
discipline in 2007, and was approved to be a national
defense characteristic discipline in 2017 and was
assessed as A- in the fourth round of the China
Discipline Ranking. This discipline has an
academician of Chinese Academy of Engineering,
national famous teachers, winners of national fund
for Distinguished Young Scholars, Chang Jiang
Scholars, IEEE fellows and other academic leading
talents. Relying on the innovation research group of
NSFC, national teaching  team, 111  Discipline
Innovation and Intelligence Introduction Base,
Innovation Team of the Ministry of Education,
Engineering Research Center of the Ministry of
Education, Key  Laboratory of Hunan Province,
Engineering Research Center of Hunan Province,
Innovation and Entrepreneurship Education Center of

Hunan Province and other discipline platforms, and
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closely concentrating on the major needs of the
country, great achievements have been made in the
fields of non—ferrous metal lurgy intelligent
optimization manufacturing, power electronic system
control, artificial intelligence system theory and
technology, rail transit information and control, etc.
It has formed distinct research characteristics and
academic advantages in the field of non—ferrous
metallurgy automation, and has successively won four
second prizes of national science and technology
progress and one second prize of national natural
science, and made important contributions to the
national economic and social development and

scientific and technological progress.
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(1) Process Industry Intelligent Optimization
ManufacturingThis research direction focuses on the
automation and intelligent production of process
industry, mainly including: intelligent integrated
modeling and optimization control method of complex
industrial process, industrial big data analysis and
processing method, industrial image processing and

analysis, knowledge automation system, multi—phase
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and multi field coupling numerical simulation and
visualization of industrial process, digital
metallurgy and virtual implementation, industrial
digital twin system and so on. (2) Advanced Detection
Technology and Process MonitoringThis research
direction aims to meet the demand of intelligent
sensing and high—-end automation devices 1in the
industrial  field. The research is based on
intelligent photoelectric measurement technology,
machine vision, multi spectral analysis, process data,
new optical 1imaging technology, advanced optical
devices, information processing and analysis of
flexible sensing technology, application of
intelligent sensing technology, development  of
advanced detection instruments and automation devices,
etc. The research focuses on the safety of complex
manufacturing process, and carries out process
monitoring and fault diagnosis research to ensure the
green, efficient and stable operation of complex
manufacturing process. (3) Artificial Intelligence
Technology and SystemIn order to meet the needs of
the new generation of artificial intelligence, and to
help the high—quality development of the national
economy, this research focuses on intelligent control

and intelligent system analysis, computational
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intelligence and optimization decision—making,
pattern recognition and machine learning, image
understanding and computer vision, unmanned system
environment perception and intelligent decision—
making system, industrial robot agile perception and
intelligent control, etc. (4)Advanced Control Theory
and SystemThis research direction focuses on the
difficulties and hot issues of complex system control,
including complex dynamic system analysis and design,
nonlinear control optimization theory and application,
multi—agent system distributed optimization and
control, aircraft control and optimization, complex
electromechanical system collaborative optimization
control theory and technology, quantum control,
etc. (5)Control of Modern Power Electronic Systemln
order to meet the urgent need of high efficiency and
reliability operation of modern power electronic
systems such as smart micro grid, energy internet,
power internet of things, etc., this research
direction focuses on advanced power electronic
equipment optimization control, power electronic
power network modeling, micro grid multi machine
synchronous control and decentralized collaborative
control, energy network optimization control, power

data analysis based on machine learning, etc. (6) Rail
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Transit Information Sensing and Controlln order to
meet the automation and intelligent requirements of
collection, transmission, processing and control of
railway, urban rail and other traffic information,
this research direction focuses on the rapid and
precise detection technology and equipment of rail
transit, fault diagnosis and intelligent operation
and maintenance of high-speed train information
system, signal processing and safety monitoring of
rail transit, operation  control and  dynamic
dispatching of high—-speed railway, etc. (7) Industrial
Internet and Digital TwinsFocusing on the demand of
the deep integration and development of the new
generation of information technology and
manufacturing, this direction carries out research of
industrial internet system architecture, industrial
intelligent network, industrial Internet of Things,
multi—-source heterogeneous data fusion, edge
computing, distributed data storage and processing,
industrial big data analysis and modeling, industrial
mechanism and data joint driving method, application
development and micro—service architecture,
industrial APP design and application, industrial
process virtual simulation, and industrial digital

twin, etc.
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The objectives are to inculcate the students with
the high—-level discipline as well as the specialized
skills to pursue scientific research, technological
development and engineering applications in the area
of Control Science and Engineering and in other
related fields. Through the program, the students
should build a solid foundation of Control Science

and Engineering.

M. FHFE S FR

Basic length of schooling is 3 years and the
longest period of schooling cannot exceed 5 years
till August 31th of the end year. The management of
graduate students whose schooling is beyond the study
duration limit shall be in accordance with “The
Regulations on Graduate Student Status Management of
Central South University” . The length of course
study is 1 academic vyear. Master students with
excellent comprehensive quality can apply for
graduation half year ahead of schedule, and the

relevant requirements and procedures for graduation
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ahead of schedule refer to “The Regulations on
Graduate Student Status Management of Central South
University” and “The Regulations on the Application
for Graduation ahead of Schedule of Doctoral and
Postgraduate Students of School of Automation,

Central South University” .
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(1) The guiding group training system in which the supervisor
is responsible is implemented. The combination of the supervisor
guidance and the collective guidance of the guiding group is
adopted. The members of the guiding group should assist the
supervisor to ensure the quality of each training stage.(2) The
supervisor’ s professional guidance, ideological education and
academic integrity education are organically combined to guide
the 1deological and academic morality of postgraduates, and
comprehensively cultivate and improve the comprehensive quality
of postgraduates.(3) Supervisors guide graduate students to make
personal training plans, select courses, read scientific materials,
participate in academic exchanges and social practice, choose
research topics, perform scientific research, etc.(4) The discipline
shall establish the elimination mechanism in the training process,
and strictly adapt to it in the training process. Those postgraduates

who fail to pass the assessment shall be reexamined or dismissed.

_8_



Specifically, it shall be implemented in accordance with

“The

Regulations on Graduate Student Status Management of Central

South University ”
Training Links of Central South University ”

and “The Regulations on Works for Graduate
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In the condition that master students have

obtained the necessary credits for those required,

optional and training courses, it 1s encouraged to



improve the weight of research discussion and
communication in the master program credits. On one
hand, it is necessary to give more time to the master
students and their supervisors, in order to actively
promote the interaction between the students and
their supervisors. On the other hand, it is necessary
for the international master students to participate
in high—-level academic exchange activities, in order
to improve those students’ academic performance. An
academic annual conference will be held each year for
research discussion and cooperation between foreign
graduate students and Chinese graduate students. Each
foreign graduate student must submit a full paper to
this seminar for getting a certain credit, which is a
summary of the research work done. The seminar is
open to all the graduate students of the whole
departments. Several advisors will be invited to
attend the seminar for giving direct tutoring. For
the “Academic  Exchange and Discussion” ,  the
specific requirements are as follows. (1) 1 credit
will be given to those master students, who attend
academic reports 20 times. (2) FEach master student
must submit a paper to the Academic Annual Conference
organized by School of Automation. The accepted

papers will be counted as 1 credit. Another 1 credit



will be given to those master students, who are
recommended to be excellent candidates in the
conference. (3) 2 credits will be given to those
master students, who attend an international academic
conference and do presentation. (4) 1 credit will be
given to those master students, who attend conference
organized in China and do presentation. (5) 1 credit
will be given to those master students, who submit a
qualified report according to the academic reports. (6)
1 credit will be given to those master students, who
attend summer school, organized by domestic or
international  universities, and obtain  course

certificate or other verified documents.
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Under the guidance of supervisors, master
students should determine the research direction of
their dissertations, make a public topic selection
report and determine research topics on the basis of

consulting a large number of literatures. Master



students should read more than 60 research papers, of
which more than one third should be written in
foreign  language. The opening report shall be
completed before the end of the third semester after
the admission. Thesis topics should be based on the
forefront of the discipline, and can make innovative
achievements in theory or technology, which has great
practical value or potential value. For those who
fail to pass the first topic selection report, the
students will have a second chance to give a
reopening report. However, the time interval between
the two sessions shall not be less than 6 months. The
topic selection report of master students shall be
held in public within the discipline.Graduate
students fill in the online report on the topic
selection of graduate thesis of Central South
University on the “Graduate FEducation Management
Information System” . After the topic selection
report is reviewed and approved, it will be submitted
to the Graduate Management Office for archival
purpose. The details shall be implemented in
accordance with  “The Regulations on Works for
Graduate Training Links of Central South University”
and “The Detailed Rules for the Implementation of
the Graduate’ s Thesis Proposal of School of



Automation” .
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Research Training is a required course for master
students. Fach master student should participate in
at least one research project. The purpose of this
training is to enforce international master students
to obtain the right research method, develop their
capability to conduct research or special technique.
The credit will be given to students once their
supervisors approve that they have met the
requirement. “Social practice” 1is required for full-
time graduate students. The University encourages
postgraduates to wuse their professional cultural
knowledge and skills to carry out social practice in
science and technology, management, law and other
aspects, explore or solve the technical or management
problems in the social and economic development, so
as to continuously improve their innovative practice

ability. See the measures for “The Administration of



Social Practice Credits of Postgraduates of Central

South University” for specific assessment methods.
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A comprehensive summary, evaluation and
assessment will be carried out at the end of each
academic year, including social performance, course
scores, and academic achievements. The examination
results will be used to adjust the scholarships and
bursaries. Students who fail in the examination will

be required to quit the master program.
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(1)  Requirements on  Academic  Papers The
requirements on academic achievement must be in
accordance with the Degree Awarding Standard of the
Control Science and Engineering, Central South
University and other relevant documents. (2) Thesis
The thesis shall be written in Chinese or English
according to the requirements of the school. Under
the guidance of the supervisor, it shall be completed
independently by the graduate student himself. The

working time of the graduate student engaged in the



thesis shall not be less than 1 year.The thesis shall
be carefully written in accordance with the uniform
format requirements of the University’ s dissertation,
and strictly in accordance with the specification for
writing postgraduate thesis of Central South
University. The content of the paper should reflect
the author&#39;s ability to solve  practical
engineering problems by wusing basic theory and
professional knowledge, and show that the graduate
students have reached the requirements of training
objectives. (3) Thesis Review, Defense and Degree-
grantingActing on “Degree—granting Rules of Central
South University” , “Rules of Dissertation Defense
of Central South  University” , “Rules of
Dissertation Review of Central South University” ,
the basic requirements of the dissertation shall be
implemented in accordance with the regulations on the
work of degree awarding of Central South University.
After the thesis is written as required, the thesis
pre—defense shall be carried out. Two experts with
senior professional and technical positions in their
own discipline shall review the thesis. The one who
passes the review can apply for the dissertation
defense with the consent of the supervisor and the

examination of the college.The thesis must have



correct viewpoint, clear organization, <reliable
argument, sufficient argumentation, rigorous
reasoning, strong logicality and smooth writing,
which indicates that the graduate students have meet
the requirements of training objectives.Postgraduates
who have passed the oral defense of their
dissertations shall apply to the degree evaluation
subcommittee of the school. After being examined by
the degree evaluation subcommittee and submitted to
the degree evaluation committee of the University for
discussion and approval, they can be awarded a degree

and issued a degree certificate.
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