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Class hours

ACADEMIC CALENDAR

SPRING SEMESTER

Spring Semester begins.

Entrance Ceremony (for Spring Enrollment Students)
Orientation (for Spring Enrollment Students)
Classes start.

Spring Semester Examination (until August 2)
Summer Vacation (until September 30)

End of the Spring Semester

AUTUMN SEMESTER

Autumn Semester begins.

Classes start.

Entrance Ceremony (for Autumn Enrollment Students)
Winter Vacation (until January 7)

Autumn Semester Examination (until February 12)

End of the Autumn Semester

Period

m v \Y%

Time 8:50~10:20

10:30~12:00 13:00~14:30 14:40~16:10 16:20~17:50




Master Course

Description of the Master Course and Guidance of course registration
Course registration and requirements for the degree

(1) Philosophy of foundation

This special educational program has been established to provide talented engineers and researchers who are
able to contribute Asian development and to achieve higher technological renovation in the fields of Al and
Data science through masters courses education. They are expected to play globally and actively as well. The
curriculum consists of Data Science Course, Computer Science and Information Technology Course, Energy
and Mechanical Engineering Course, Mechanical Systems Engineering Course, Electrical and Electronic
Engineering Course, Biomedical Engineering Course. Students are involved in one of these courses. This
program provides a comprehensive education for the students to gain extensive knowledge necessary to create
innovation on Al and Data science under the collaboration with Japanese and foreign students. Opportunities
to train and achieve actual communicating experience at overseas are also provided. All lectures are given in
English and thesis should be written in English. Completed students will be active globally in Al and Data
science fields as engineers for the development, management, research and so on.

The Graduate school of Science and Engineering and Graduate School of Advanced Health Sciences of Saga
University will make every effort necessary to achieve the goal.

(2) Research supervisor

The school selects one main advisory professor/associate professor and one vice-advisory professor/associate
professor for each student with reference to student's requests. Researching guidance will be given concerning
subject matter such as graduate research and compilation of graduate thesis.

Students will receive this guidance and start their graduate research from their first year of master course. Also,
the students will receive a course registration guidance by the main advisory professor.

(3) Requirements for the degree.

Requirements for completion of the master course.

The period of course study should be equal to or more than two years.

The number of credits earned should be equal to or more than 60 credits.

To pass of final examinations and faculty evaluation of masters thesis.

In certain cases, those students who show superior results they may be able to finish the masters course
in one year.

Those students who meet the above necessary requirements will be conferred any one of Master of
Science and Master of Engineering.

(4) Subjects and credits
Master course students are required to complete a minimum of 60 credits.

Special Subjects Core Subjects Major Subjects TOTAL

Minimum of credit 6 12 42 60

Special subjects consist of Collaborating PBL(2 credits), Synthetic Seminar(2 credits) and Intensive

International seminar for Interning Study(2 credits) and all are compulsory.

(D Collaborating PBL (compulsory): Students deal with problems or projects concerning Al and Data
science fields as task under collaborating with Japanese and foreign students. Appropriate adviser will
guide them considering the issue.

@ Synthetic Seminar (compulsory): The purpose of this subject is to check the progress of research work
and to give some advices for put it forward. His/her course will organize accordingly.

(® Intensive International Seminar for Interning Study (compulsory): In principle, each student must
participate in an international partnership held in Saga University or in a country other than the student's
nationality. Instead of an international partnership, each student may participate in an intensive seminar
or a summer school which is performed in English in a country other than the student's nationality.

@ Corporate Interning Study (elective/optional): It is technological interning study at corporation and
research institute. Credits of this subject can be included in the number of credits of Major Subjects.




Students need to talk with his/her main advisory professor and Registrar Section for the Graduate School
in Student Center in advance.

® Regional Collaborative Career Workshop (elective/optional): The aim of the workshop is to assist

international students to form the cultural and societal basis for their activities in job huntings in Japan
and to some extent working for Japanese companies, including their future internships in Japanese
companies. The workshop is provided in collaboration with companies in Saga prefecture and the Saga
prefectural government. The workshop is held as a year-round subject, starting in the autumn semester.
The credits (two) of the workshop are not counted to satisfy any partial requirement to obtain an
academic degree in EPAD.

® Regional Collaborative Internship (elective/optional): This internship course aims to assist international

students who seriously want to work in Japan in the future to understand the working environment and
working in Japanese companies or organizations through practical work experience that utilizes general
skills including their characteristics of being international students. This work-based internship is
provided in collaboration with companies in Saga prefecture and the Saga prefectural government. This
internship course is a year-round course in which a one-week internship is held during the summer
break after prior orientation and guidance. To take this course, you should be a student who has taken
or is currently taking the " Regional Collaborative Career Workshop, which requires students to have
proficiency of Japanese for communication with people in companies, for example." The credit (one)
of this internship course is not counted to satisfy any partial requirement to obtain an academic degree
in EPAD.

Student should earn at least 4credits on Core subjects of Data Science Course or Computer Science and
Information Technology Course. In addition, student belongs to Graduate School of Advanced Health
Science should earn at least 4credits on Core subjects of the Department that he/she belongs.

* Credits of Core Subjects exceeding 12 credits can be transferred to the Major subjects.

* More than 42 credits from Major Subjects, including Advanced studies I ~ IV of courses.

By instruction of your supervisor, 6 or less credits of subjects of the other course or other graduate schools
in Saga University can be regarded as the Major Subjects. In this case, students are required to apply for it
at Registrar Section for the Graduate School in Student Center at starting of the classes.

However, for Core subjects, it is not necessary to follow the procedure.

+ Japanese students should earn credit on Advanced English for Academic Study in major subjects.

(5) Registration of classes

Students are required to submit registration notices to Registrar Section for the Graduate School in Student
Center at starting of the new semester. Registration notices are available at Registrar Section for the Graduate
School in Student Center. Students are also required to register the lectures through the internet “Live
Campus”. Students earn credits by attending classes, passing examinations and/or submitting reports.
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Special Subjects

(7°ny' 7 b M@ F H )
Semester
Course Subjects Teachers Credits |24-1 |24-11 [25-T [25-11 [26- 1
* Collaborating PBL(Compulsory) HPBL TBD 2 O
* Synthetic Seminar(Compulsory) eI — 2 Intensive
*lntep51ve International Seminar for B A 2 — B 5 Intensive
All Courses Interning Study(Compulsory)
Corporate Interning Study AL —UHE 2
Regional Collaborative Career g % ) T HE H. Koga ) o o
Workshop
Regional Collaborative Internship Mol 1 o —v vy H. Koga 1 @) @) ©)
Core Subjects
(R ERER A )
Semester
Course Subjects Teachers Credits | 24-1 | 24-11 | 25- T [25-1 [26- 1
(A) Advz%nced Mathematlcal Structure for B M. Hirotomo 5
Information Science
(C/z)mMitzteirslnatlcal Analysis and KA T. Kimura 5
Data Science Course P
(A) Computational Science SRRy Y. Hieida 2
Mathematical Data Science T =AW A = AP T. Minamoto 2
(B) Advanced Study of Artificial TSt Y. Okazaki 5
Intelligence
(B) Learning Algorithms T T X NG N. Yamaguchi 2 O
Computer Science and |(B) Information Visualization T TR R R O. Fukuda 2
Information Technology
Course (B) IT and Innovation ITA 7 _X— 3 U Fia T. Kakeshita 2 O O
(B) Advanced Computer Network HWRA Y b7 — 7 K E. Hanada 2 @)
I —
(B) Object Oriented Programming T 7 MERTRZ 7R S. Tadaki 2 @] O
Advanced Thermal Energy Engineering | Z\ ¢ /L & — T 224556 A. Miyara 2 @) @)
Energy and Mechanical . N . o .
Engincering Course Advanced Heat Engine Technology TRV F — B Y. Mitsutake 2
Advanced Fluid Mechanics for Energy | JiifA = 3 /L — ) 2455 Y. Kinoue 2
Advanced Robotics = N e ) K. Sato 2 @] @]
Mechanical Syst e
CONAMEALSYSIEMS 1 » 4vanced Surface Engineering Fl LR H. Hasegawa 2 @] @] @]
Engineering Course
Advanced Computational Mechanics R Y. Tadano 2 O O
Advanced Wireless Communication DAY L RIBES AT AR |1 Toyoda ) o o o
Systems
Electrical and Electroni — -
eetrical and BECtonic | » 4 anced Adaptive Systems Theory JE IS AT IR H. Itoh 2
Engineering Course
Advanced Hardware Interface N—=RUxT e f L H—Tz— H. Fukumoto 2
Engineering A LK it )
Numerlcgl Analysis in Biomedical B T RN K. Muramatsu )
Engineering
Bi ical Engi i .
1omedlcci’ur:flneerlng Bioinformatics Programming INAHA T F~T 4 7 XK |H. Douzono 2
Neuro-Biological Information Processing |fx = A1 #1245 i T. Sugi 2 O O




Outline of Core Subjects
Data Science Course

< Advanced Mathematical Structure for Information Science > (I H 5t B 1k im

Assoc. Prof. M. Hirotomo
This lecture introduces cryptograph and algebra. The main topics are mathematical structure and algebric principle
applied in cryptograph.

< Mathematical Analysis and Computation > (ZXHAENT £

Assoc. Prof. T. Kimura
In this lecture, we will discuss about 1) some methods for numerical Analysis, 2) mathematical backgrounds of
numerical computation, 3) mathematical and numerical validation of computational error.

< Computational Science > (75 £l 255

Assoc. Prof. Y. Hieida
Birth-death processes are used as models of natural and social phenomena. This lecture treats how to simulate a
birth-death process from the basics which contain mathematical background. The ability to write Python programs
and prior knowledge of probability (for example, the variance of the binomial distribution) are assumed.

< Mathematical Data Science > (7 — % 1 = > A K H R

Prof. T. Minamoto
This lecture introduces mathematical concepts concerning data and computer science and provides a basis for
further study in data science. Topics covered are mathematical modeling, statistics, machine learning, etc. The
lecture describes connections between each of these mathematical concepts and modern data science applications.

Computer Science and Information Technology Course

< Advanced Study of Artificial Intelligence > ( A\ T Z1RERF i

Prof. Y. Okazaki
From the perspective of problem solving, which is one of the important themes of artificial intelligence, we take
up important points in artificial intelligence research, give lectures on each theme, and conduct exercises based on
the contents.

< Learning Algorithms > (7% 7 /L = U X L KFq)

Assoc. Prof. N. Yamaguchi
In this lecture, we will learn several learning algorithms for Al. Especially, we will learn 1) introduction to Al 2)
clustering, 3) pattern recognition, 4) reinforcement learning, and 5) search.

< Information Visualization > (1% A/ 2L Frim
Prof. O. Fukuda

This subject explains various information visualization techniques and information visualization tools through
lectures and exercises for accurate and efficient information understanding and information transmission.

<IT and Innovation > (IT -7 / ~X—3 = U FFrim

Assoc. Prof. T. Kakeshita
Information technology is necessary for building a future society such as Society 5.0 and DX (Digital
Transformation). This lecture aims to expand students' perspectives through lectures on methodologies for creating
various services using IT. Students will learn methodologies for creating various services using IT; service
management techniques for continuously providing created services; competitive strategies for protecting the
created services and establishing superiority over competitors.



< Advanced Computer Network > ([F# % v bV —7 i

Prof. E. Hanada
Today, we live in an "information network society," and information systems are the technological infrastructure.
The intentions of this lecture are as follows;
1) To foster an understanding of the various digital communication technologies used in information systems
2) To foster an attitude of self-motivated pursuit of specialized knowledge that should be known in managing
information networks.

< Object Oriented Programming > (47 > = 7 MM~ a7 7 I 7 Fim

Prof. S. Tadaki
Object-oriented programming is a programming scheme where data and their operations are combined as objects.
The OOP enables us to make programming have seamless connections to target models. Moreover the OOP
contributes effective programming processes through abstract programming and reusability of components.
This lecture explains the scheme of the OOP with realistic examples.

Energy and Mechanical Engineering Course

< Advanced Thermal Energy Engineering > (A= /L % — T 7F55)
Prof. A. Miyara
Finite difference method for heat transfer problems
* Conduction heat transfer
+ Convection heat transfer

<Advanced Heat Engine Technology > (= /L < — B FFim
Prof. Y. Mitsutake
1) Engineering Thermodynamics
2) Heat Conduction Problems

< Advanced Fluid Mechanics for Energy > (iR /L % — ) 2455)
Prof. Y. Kinoue
Basic theories of fluid dynamics and fluid mechanics are given in the lecture

Mechanical Systems Engineering Course

< Advanced Robotics > (2 748 > kN T52F5
Prof. K. Sato
1) Kinematics of Robot
2) Dynamics of Robot
3) Control methods of Robot

< Advanced Surface Engineering > (i L. =/FF 7
Prof. H. Hasegawa
1) Material science, processing and design
2) Surface science and treatment
3) Machine processing

< Advanced Computational Mechanics > (515 /) 253
Prof. Y. Tadano
1) Mathematical foundation of computational mechanics
2) Nonlinear solid mechanics
3) Nonlinear finite element method



Electrical and Electronic Engineering Course

< Advanced Wireless Communication Systems > (7 1 ¥ L Aj@{5 * A 7 L5
Prof. 1. Toyoda
The main topics of this subject are as follows:
1) Introduction to wireless communication technologies
2) Fundamental technologies in wireless communications
3) Advanced technologies used in wireless LAN and FWA systems

< Advanced Adaptive Systems Theory > (iifiJis 3 A 7 A Rr i

Prof. H. Itoh
In this class, we will learn several methods for making machines that can automatically learn how to behave in
unknown environments. Especially, we will learn (1) reinforcement learning, (2) stochastic modeling, and (3)
optimal control in partially observable domains.

< Advanced Hardware Interface Engineering > (\N— R =7 « A ¥ —7 = — X T 7 KFqm)

Assoc. Prof. H. Fukumoto
In this lecture, we will learn the hardware interface for computer applications. Especially, we will learn about
computer architecture, Input/output interface standard, usage method, and usage example.

Biomedical Engineering Course

< Numerical Analysis in Biomedical Engineering > (= T 3B f#HT R 7w
Prof. K. Muramatsu
Various algorithms and techniques, such as methods of solving differential equations, nonlinear equations, large
scale linear equations, inverse problems, etc., on numerical analysis are lectured.

< Bioinformatics Programming > (/N1 A1 > 7 +~7 1 7 A%Fifi)

Assoc. Prof. H. Douzono
In this lecture, the bioinformatics is lectured including the basic life science, informatics, and programming for
bioinformatics of sequence-alignment, hidden Markov model and neural networks using C language and Python.

< Neuro-Biological Information Processing > (4= A1 # LA 455

Prof. T. Sugi
Information processing and numerical analysis for biomedical and/or neuro-biological signals are discussed. Focus
is to improve the knowledge on neurophysiological sciences and the skill for information processing of biomedical
data.

10



Curriculum for the students of Data Science Course

(T =P A Aa—AZHEFRH)

Major Subjects Semester
Subjects Teachers Credits|24-1 [24-11 [25-1 |25-11 | 26- 1
(A) Theory of Applied Mathematics I B 1 K. Handa 2 O
(A) Theory of Applied Mathematics II e B R 1T Y. Hibino 2 O
(A) Advanced Mathematical Science I prelivRRet | Y. Hibino 2 @)
(A) Advanced Mathematical Science II prelivaRtastl | K. Handa 2 O
(A) Advanced Numerical Analysis I Bl AT e am 1 T. Kinoshita 2 O
(A) Advanced Numerical Analysis II HS A A AT AR R 1L T. Kinoshita 2 O @)
(A) Advanced topics in cryptography [ i B B G R 1 A. Iwasaki 2 @) @)
(A) Advanced topics in cryptography II i B B G e 1 A. Iwasaki 2 O
(B) Advanced Study of Machine Learning i ey Y. Ishimoto 2 O O
(B) Advanced Study of Machine Learning System  [F¥#&528 o 2 7 L K5 K. Nakayama 2 O O O
(B) PBL on Cyber Physical System FAR=T A AN AT LG pukuda 2 O
FEPBL
;i)mi(ti:é;r;e;cilnléecture on Remote Sensors and PR C RPN H. Okumura ) 0
B) Ad: d Lecti Modeli f Remotel; . - N
(Selsedvgr;f: ecture on Modeling of Remotely FHRET Y o Sk H. Okumura ) o) )
(B) Requirements Engineering FEOR TR T. Kakeshita 2 O
(B) Software Design A V- S S M. Ohtsuki 2 O
(B) Information System Security T AT X =2 U7 ¢ Fim |Hori, Hirotomo 2 O O
(B) Software Quality Assurance A NV E LR IR ) M. Ohtsuki 2 O O
Data Science Internship A 7;? Z;_/r TR S H = T. Minamoto 2 intensive
Data Science Internship B 7;? z];j— AZL AT = T. Minamoto 2 intensive
Minamoto, Hirotomo,
Kimura, Hibino, Handa,
. Okumura, Hanada,
‘EAdvariced Study on Data Science I s o AKERIEFZE T |Kakeshita, Yamaguchi, 5 O O O
(Compulsory) Matsumae, Nakayama,
Fukuda, Kinoshita,
Hori, Otani
;‘gzi‘;ﬁzzgy)smdy on Data Science IT T =Y A T ARHIFSEIL  |same as above 5 O O
;:jﬁ:ﬁﬁzzfy)smdy on Data Science III T = YA T ZARHIFSEIL  |same as above 10 [ O O O
;A'CAdvariced )Study on Data Science IV T =AY A = ARFRIFSEIV  [same as above 10 O O
ompulsory

* Master of Science: You need to earn "A" more than 4 credits in total of Core Subject and Major Subject.

* Master of Engineering: You need to earn "B" more than 4 credits in total of Core Subject and Major Subject.
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Outline of Major subjects

Data Science Course

< Theory of Applied Mathematics 1 > (it~ iR
Prof. K. Handa
Certain applications of mathematics will be explained.

< Theory of Applied Mathematics I > (J& U HrRmIl)
Assoc. Prof. Y. Hibino
Introduction to probability theory, especially the canonical representation of Gaussian processes.

<Advanced Mathematical Sciences 1 > (JEEEIFHram1)
Assoc. Prof. Y. Hibino
Quantum probability and its application to graph theory.

< Advanced Mathematical Sciences II > (R} FHRram10)
Prof. K. Handa
Some topics on mathematical sciences will be discussed.

< Advanced Numerical Analysis 1 > GGUESEATRFRT)
Assoc. Prof. T. Kinoshita
In this lecture, the theory of finite element method, error analysis and its implementation will be explained.

<Advanced Numerical Analysis II > (EUEAEHTRFRIT)
Assoc. Prof. T. Kinoshita
In this lecture, the theory of numerical verification method and its applications will be explained.

< Advanced topics in cryptography I > (5B 55w
Assoc. Prof. A. Iwasaki
Basic concept of cryptography and security proof in the field are explained.

< Advanced topics in cryptography II > (I =5 BERGGRFA1T)
Assoc. Prof. A. Iwasaki
We introduce basic concept of cryptography and particularly focus on Multi-Party Computation.

< Advanced Study of Machine Learning > (F&h% 525 K5

Prof. Y. Ishimoto
This lecture course focuses on fundamental aspects of machine learning and provides its mathematical basis such
as probability and information theory, linear regression and classification problems. One of the goals is to
understand such basis of neural networks.

< Advanced Study of Machine Learning System > (Bt % o A 7 L i
Assoc. Prof. K. Nakayama
This class explains the fundamentals and the concepts of machine learning System.

< PBL on Cyber Physical System > (% /N\—7 ¢ 21 )L 27 ABHFE PBL)

Prof. O. Fukuda
In this Problem-Based Learning (PBL) class, we will discuss how to solve real-world problems based on cyber-
physical system. The student groups aim to solve problems with under the supervisor's support.

< Advanced Lecture on Remote Sensors and Remote Sensing > (3t z o o > 7 i

Prof. H. Okumura
This class aims to learn about advanced sensors and sensing systems to obtain analog data from real world to
computers and to learn how to handle these data effectively through contents of lectures, investigation research and
discussion.

12



< Advanced Lecture on Modeling of Remotely Sensed Data > (E - E7 U o 7 R5da)

Prof. H. Okumura
This class aims to learn how to acquire various information from data and images obtained by remote sensing using
satellite sensors and to conduct analysis exercises using actual images and data.

< Requirements Engineering > (2K T ~F55m

Assoc. Prof. T. Kakeshita
When building useful information systems, software engineers must analyze the needs of various stakeholders
regarding the system and plan those that satisfy them. In addition, techniques to create complete specifications, free
of ambiguities and inconsistencies, minimize the risks associated with information system development. In this
course, students will learn various techniques for planning, analyzing requirements, and developing specifications
for information systems.

< Software Design > (/' 7 k7 = 7 & a5t 5w

Lect. M. Ohtsuki
In recent years, as social systems have become increasingly IT-oriented, various systems have been developed as
software. The hardware and middleware that serve as the foundation for such systems have also developed, requiring
in-depth knowledge of these systems in their development. In this course, students will learn the basics of design
among the various knowledge and techniques required for such development in a practical manner using PBL
materials.

< Information System Security > ({5 A7 LAt x =2 U 7 1 i

Prof. Y. Hori, Assoc. Prof. M. Hirotomo
This lecture introduces basic and common matters required for the construction of secure information systems.
To recognize the importance of information security and information security technology, and to master the basic
technologies and related laws.

< Software Quality Assurance > (> 7 bV = 7 WE LRAEFFiR

Lect. M. Ohtsuki
In today's world, where software is used in all aspects of society, including daily life, how to assure software quality
is an important issue. Software quality assurance has been addressed since the days of rocket orbit calculations in
the 1960s. In this lecture, you will learn what software quality assurance is and how to ensure quality. Then, we will
learn about various techniques to assure software quality, especially testing techniques.

< Data Science Internship A> (7 —# A =L A A L H— 2 w7 A)

Prof. T. Minamoto
In collaboration with local governments and industries that utilize data science, the internship program provides the
student with the opportunity to work in a day-to-day professional environment under the supervision of an
experienced professional and with the guidance of our course staff. This program also aims to foster positive
interaction between the student and experienced information management professionals in local governments,
institutions, businesses, and other agencies.

< Data Science Internship B> (7 —# %A = A A L 52— v 7 B)

Prof. T. Minamoto
In collaboration with local governments and industries that utilize data science, the internship program provides the
student with the opportunity to work in a day-to-day professional environment under the supervision of an
experienced professional and with the guidance of our course staff. This program also aims to foster positive
interaction between the student and experienced information management professionals in local governments,
institutions, businesses, and other agencies.

< Advanced Study on Data Science 1 > (7 — %A = XKFRIAFSE T )

Prof. T. Minamoto et al.
This study includes postgraduation research such as experiments, reading on research paper, and so on.
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< Advanced Study on Data Science II > (7 — % ¥+ = ZRFFRIAFZE )

Prof. T. Minamoto et al.
This study includes postgraduation research such as experiments, reading on research paper, writing on abstracts
and so on.

< Advanced Study on Data Science Il > (7 — % A = A KERIAFFEIN)

Prof. T. Minamoto et al.
This study includes postgraduation research such as interim presentation, experiments, reading on research paper,
writing on abstracts and so on.

< Advanced Study on Data Science IV > (7 — % %A = A KERIAFFEIV)

Prof. T. Minamoto et al.
This study includes postgraduation research such as presentation outside the University, experiments, reading on
research paper, writing on abstracts and so on.

14



Curriculum for the students of Computer Science and Information Technology Course

(F0A

Eff i Lo — AR )

Major Subjects Semester
Subjects Teachers Credits|24- 1 [24-11 | 25-1 | 25-11 | 26- 1
Advanced Study of Machine Learning | #5545 Y. Ishimoto 2 O O
Advanced Study of Machine Learning Hetges® o 2 7 150 K. Nakayama ) O O O
System
) YA NR—=T IR
PBL on Cyber Physical System > N BIFEPRL O. Fukuda 2 O
A L R e -
dvanced ectur§ on Remote Sensors B R L S H. Okumura ) O
and Remote Sensing
Advanced Lecture on Modeling of L RET Y v S H. Okumura ) O O
Remotely Sensed Data
Requirements Engineering FLR T T. Kakeshita 2 O
Software Design VAV N/ e M. Ohtsuki 2 O
Software Quality Assurance V7 NU = T 5B PRAE R M. Ohtsuki 2 O O
Advanced Study of Operating Systems i_;;f;:—'f AL TYAT E. Hanada 2 O
<F it
- e o —
Advanced Network-based System 4 ;}/:\ VAR AT M. Otani 2 O
NS
Advanced Information Infrastructure etz s 2 5 A28 Y. Hori ) O
Systems
Adv.anced Ubiquitous Information 2 4 AfSEIRESE M. Otani ) O
Environment
istri I
Advar'lced Parallel and Distributed ]ﬁ§ on V2=V WN S. Matsumae ) 0 0
Algorithms i
. . . FTMMELE I 2 b—
Modeling and Simulations o g R 2
High Performance Computing G- an ) 2
. . EHR AT L] R

Information System Security LE?:;,E( i =Y Hori, Hirotomo 2 O O

Fukuda, Hanada, Okumura,

Tadaki,
* Advanced Study on Computer Science x:;:x:;%ﬁ;:ﬁ;a’
and Information Technology I FREA L PRI AT 1 . ’ o 5 O O O

0 Hieida, Nakayama, Otani,

(Compulsory) Ohtsuki, Kimura,

Hirotomo, Yamaguchi,

Hori
% Advanced Study on Computer Science
and Information Technology 11 HRETEH L PRI JE T |same as above 5 O O
(Compulsory)
% Advanced Study on Computer Science
and Information Technology III FRETH i LA AFRIESEIT  [same as above 10 | O O O
(Compulsory)
% Advanced Study on Computer Science
and Information Technology IV FIRETH i L2 HFRIEFEIV - [same as above 10 O O
(Compulsory)
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Outline of Major Subjects

Computer Science and Information Technology Course

< Advanced Study of Machine Learning > (¥4 735 F55m)

Prof. Y. Ishimoto
This lecture course focuses on fundamental aspects of machine learning and provides its mathematical basis such
as probability and information theory, linear regression and classification problems. One of the goals is to
understand such basis of neural networks.

< Advanced Study of Machine Learning System > (F# 5278 o 2 7 AR5 5
Assoc. Prof. K. Nakayama
This class explains the fundamentals and the concepts of machine learning System.

< PBL on Cyber Physical System > (% /N—7 ¢ 7 /L3 A7 LBH% PBL)

Prof. O. Fukuda
In this Problem-Based Learning (PBL) class, we will discuss how to solve real-world problems based on cyber-
physical system technique. The student groups actively aim to solve problems with under the supervisor's support.

< Advanced Lecture on Remote Sensors and Remote Sensing > (G2t o o > 7 )

Prof. H. Okumura
This class aims to learn about advanced sensors and sensing systems to obtain analog data from real world to
computers and to learn how to handle these data effectively through contents of lectures, investigation research and
discussion.

< Advanced Lecture on Modeling of Remotely Sensed Data > (S AE5 VU o 7 Krim

Prof. H. Okumura
This class aims to learn how to acquire various information from data and images obtained by remote sensing using
satellite sensors and to conduct analysis exercises using actual images and data.

< Requirements Engineering > (Z3K T. %2455

Assoc. Prof. T. Kakeshita
When building useful information systems, software engineers must analyze the needs of various stakeholders
regarding the system and plan those that satisfy them. In addition, techniques to create complete specifications,
free of ambiguities and inconsistencies, minimize the risks associated with information system development. In
this course, students will learn various techniques for planning, analyzing requirements, and developing
specifications for information systems.

< Software Design > (' 7 7 = 7 iX il i

Lect. M. Ohtsuki
In recent years, as social systems have become increasingly IT-oriented, various systems have been developed as
software. The hardware and middleware that serve as the foundation for such systems have also developed, requiring
in-depth knowledge of these systems in their development. In this course, students will learn the basics of design
among the various knowledge and techniques required for such development in a practical manner using PBL
materials.

< Software Quality Assurance > (' 7 b 7 = 7 0B CRAERF R

Lect. M. Ohtsuki
In today's world, where software is used in all aspects of society, including daily life, how to assure software quality
is an important issue. Software quality assurance has been addressed since the days of rocket orbit calculations in
the 1960s. In this lecture, you will learn what software quality assurance is and how to ensure quality. Then, we will
learn about various techniques to assure software quality, especially testing techniques.
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< Advanced Study of Operating Systems > (4XL —7 ¢ > 7 2 A7 LiFi

Prof. E. Hanada
Practical study of operating systems as a basic element of information systems; lectures on their structure and
operation and system programming (programming over system calls), using UNIX as an example.

< Advanced Network-based System > (= » b U — 7 §5[f] 3 A7 L FFif

Assoc. Prof. M. Otani
Use of internet-based information systems is advancing rapidly, and technology is advancing along with it. In this
course, the current state of information systems and next-generation communication technologies will be introduced,
while discussing future information systems.

< Advanced Information Infrastructure Systems > (& #HZ:ME > X 7 A7 F5aa

Prof. Y. Hori
Information infrastructure systems are the foundations of the society in which we live. This lecture will focus on
the design and operation of information infrastructure systems based on an understanding of the basic concepts of
information infrastructure systems.

< Advanced Ubiquitous Information Environment > (== &' % 215 MERTEFFim

Assoc. Prof. M. Otani
Ubiquitous computing refers to an environment in which computers are present everywhere in society and daily life
and information can be accessed anytime, anywhere without awareness. In this course, learn about the knowledge
and technologies required to structure a ubiquitous computing environment.

< Advanced Parallel and Distributed Algorithms > (51737 /L = U X LK

Prof. S. Matsumae
Fundamental algorithms and their properties are discussed along with learning about the basic models and
architectures in parallel and distributed processing. Students are encouraged to deepen their understanding by
solving simple exercises.

< Modeling and Simulations > (7 /L {b & > = L—1 3 U fFm

Prof. S. Tadaki
Fundamental concepts of modeling and computer simulations are the main theme of this lecture. Fundamental
equations, phenomenological modeling and stochastic modeling are discussed in mainly physical phenomena.
And numerical methods of differential equations and visualization of results, relations between continuous and
discrete models, fundamentals of stochastic processes are also discussed. Understanding modeling processes
enables us to understand fundamental processes and expect results.

< Information System Security > ({5 A7 L X = U 7 1 K

Prof. Y. Hori, Assoc. Prof. Hirotomo
This lecture introduces basic and common matters required for the construction of secure information systems.
To recognize the importance of information security and information security technology, and to master the basic
technologies and related laws.

< Advanced Study on Computer Science and Information Technology I - IV > (GIBENEH LRI
I ~1V)
Prof. E. Hanada etc.
The purposes of this series of lectures are cultivating fundamental research skills, such as reading academic papers
and developing codes. Skills for conducting research and communication are improved through discussion in
seminars with mentors and colleagues.

17



Curriculum for the students of Energy and Mechanical Engineering Course

(B = 1L — T — A R H )

Major Subjects Semester
Subjects Teachers Credits| 24- T [24-11 | 25-1 | 25-11 [26- 1
Advanced Fluid Engineering it RS S S. Matsuo 2 O O O
Advanced Thermodynamics BT R K. Ishida 2 O O O
Advanced Mechanics of Materials MBS N. Hattori 2 O O O
Advanced Dynamics of Machinery i AR S 2
Advanced Mechanical Engineering PBL  |#§##k > 2 7 2 T.52PBL S. Hagihara etc. 2 O O
gdv.ance(.i Instrument and Control L A 2 K. Sato ) o O O
ngineering
Advanced Heat Transport Engineering B s T R K. Kariya 2 O O O
Advanced Heat and Mass Transfer 2 N A MRS S H. Arima 2 O O O
Advanced Fluid Energy TR L — G N. Shiomi 2 O O
Advanced Fluid System Engineering WEN Y AT b LR T. Murakami 2 O O
Advanced Ocean Engineering WTE T2 T. Yasunaga 2 O O
ngancefl Offshore Wind Turbine LT S S. Yoshida 2 o o
ngineering
Advanced Energy Conversion TRV X — WA Y. Ikegami 2 O O O
Advanced Ocean Measurement WECEBR BT Rl Y. Imai 2 O O O
% Advanced Study in Mechanical and Ishlda,Ik.egaml,Km.oue,M
. . " N N, o atsuo,Mitsutake,Miyara,l
Energy Engineering [ Btk — L X — T2 B ZE 1 . . R 5 O @) O
(Compulsory) mai,Kariya,Shiomi,Murak
ami, Yoshida
% Advanced Study in Mechanical and
Energy Engineering 11 HEB = R L2 — TR RIAFSE I [same as above 5 O O
(Compulsory)
% Advanced Study in Mechanical and
Energy Engineering 111 = L — T 2R BIAFZEIL [same as above 10 O O O
(Compulsory)
% Advanced Study in Mechanical and
Energy Engineering IV AR = L — T2 RBIAFZEIV |same as above 10 O O
(Compulsory)
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Outline of Major subjects
Energy and Mechanical Engineering Course
< Advanced Fluid Engineering > (Jii{& T4

1) Fundamental Fluid Dynamics.

2) Shock Wave Phenomena.

3) Effective Utilization of Fluid Energy.
4) Application to Biomedical Fluid Engineering.

< Advanced Thermodynamics > (Z87)52F55)

Prof. S. Matsuo

Lect. K. Ishida

Lectures on advanced applications of thermodynamics to energy conversion and energy transfer processes.

< Advanced Mechanics of Materials > ($4 71224556

1) Stresses in the elastic range

2) Fracture mechanics
3) Preventing mechanical failure.

< Advanced Dynamics of Machinery > (F§# /1“7 57

1) Dynamics of Rigid Machines
2) Nonlinear Dynamics Analysis
3) Linked Structure Dynamics Applications

< Advanced Mechanical Engineering PBL > (F## A 7 A 1.5 PBL)

1) Exercise for understanding of problems of companies
2) Exercise for finding solution of problems of companies

<Advanced Instrument and Control Engineering > (518l 11477

1) Classical Control Theory
2) Modern Control Theory
3) Robust Control Theory
< Advanced Heat Transport Engineering > (ZA# 16 T 3m)

1) The first and second law of thermodynamics

2) Phase equilibrium
3) Analysis of heat engines

< Advanced Heat and Mass Transfer > (Z\Y)'E B 8) 122 K50

1) Basic of Mass Transfer
2) Analysis of Fundamental Equation for Heat and Mass Transfer

3) Problem on Boundary Layers of Heat and Mass Transfer

< Advanced Fluid Energy > (Ji{&A = /L % —Fiia

1) Turbomachinery
2) Experimental Fluid Dynamics
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< Advanced Fluid System Engineering > (/i8> A 7 A T 55
Assoc. Prof. T. Murakami
1) Computational fluid dynamics
2) Finite element method for structure analysis
3) Fluid Structure Interaction

<Advanced Ocean Engineering > (/¥ T~ ¥im
Assoc. Prof. T. Yasunaga
1) Ocean Energy Systems
2) Engineering of Seawater Desalination

< Advanced Offshore Wind Turbine Engineering > (7£_bJ&\H T “2/K555
Prof. S. Yoshida
1) Modeling and analysis methods of wind turbines
2) Fundamental design procedures of wind turbines
3) Social values of wind turbines

< Advanced Energy Conversion > (T /L % —Z8 R 5
Prof. Y. Ikegami
1) Optimization of Energy System
2) Ocean Thermal Energy Conversion
3) Exergy of Energy System

< Advanced Ocean Measurement > (Y -ER B2 F i
Assoc. Prof. Y. Imai

<Advanced Study in Mechanical and Energy Engineering I > (Bt (/L — T 245 BI0F5E 1)
Prof. A. Miyara etc.
* Understand the background and significance of research.
* Learn knowledge necessary for conducting research and develop research basis.

< Advanced Study in Mechanical and Energy Engineering I > ({8 /L — TR0 1)
Prof. A. Miyara etc.
* Conduct experiment and/or theoretical analysis and/or numerical simulation.
+ Consider obtained results and present to other students and teachers.

< Advanced Study in Mechanical and Energy Engineering I > (Fé#ik— 7 /L 25— T 245 BIHFSEI)
Prof. A. Miyara etc.
* Review related literature and acquire broad understanding of research.
* Understand obtained results deeply by discussion with other students and teachers.

< Advanced Study in Mechanical and Energy Engineering IV > (Féff— % /L % — T 255 RIBFZEIV)
Prof. A. Miyara etc.
* Develop original idea for study and summarize study results.
* Write Master thesis and give final presentation.
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Curriculum for the students of Mechanical Systems Engineering Course
(B> A7 L T — AR )

Major Subjects Semester
Subjects Teachers Credits|24-1 |24-1 | 25-1 | 25-11 | 26- 1
Advanced Fluid Engineering AR T 2056 S. Matsuo 2 O O O
Advanced Thermodynamics Ve S K. Ishida 2 O O O
Advanced Mechanics of Materials MBI N. Hattori 2 @) O O
Advanced Dynamics of Machinery Btk 77 75 im 2
Advanced Mechanical Engineering PBL  |###% < A 7 2 T.52PBL S. Hagihara etc 2 O O
Adv.ance('i Instrument and Control R K. Sato ) O O O
Engineering
Advanced Materials Science for Engineers | #4544 5 724 3 S. Morita 2 O O O
Advanced Precision Machine ot PRI B. Zhang 2 O O O
Advanced Lubrication Engineering M TR T. Mawatari 2 O O
Advanced Applied Dynamics hix 705 R 2
Advanced Manufacturing Processes A FEIN TRy R F. Ohshima 2 O O
Advanced Solid Mechanics [ K77 55 i S. Hagihara 2 O O O
Advanced Strength of Materials PR REE 5 R S. Taketomi 2 @) O O
% Advanced Study in Mechanical and S;{to,Zhan,Haglhara,Hatt

. . NN — o u + |ori,Ohshima, Taketomi,Ta
System Engineering I Kbk s 2 7 TR RIFSE 1 | 5 O O O
(Compulsory) dano,Hasegawa,Mawatari

puisory ,Morita

% Advanced Study in Mechanical and
System Engineering 11 MR S AT b T 22KERIESE 1T |same as above 5 O O
(Compulsory)
% Advanced Study in Mechanical and
System Engineering 111 Kbk > A7 2 TR REBIAFSETI [same as above 10 O O O
(Compulsory)
% Advanced Study in Mechanical and
System Engineering IV MR S AT b T2RKERIESEIV |same as above 10 O O
(Compulsory)
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Outline of Major subjects
Mechanical Systems Engineering Course

< Advanced Fluid Engineering > (i /& 274
Prof. S. Matsuo

1) Fundamental Fluid Dynamics.

2) Shock Wave Phenomena.
3) Effective Utilization of Fluid Energy.
4) Application to Biomedical Fluid Engineering.

< Advanced Thermodynamics > (Z87)52F55)
Lect. K. Ishida

Lectures on advanced applications of thermodynamics to energy conversion and energy transfer processes.
< Advanced Mechanics of Materials > ($4 %+ 71224556
Prof. N. Hattori

1) Stresses in the elastic range

2) Fracture mechanics
3) Preventing mechanical failure.

< Advanced Dynamics of Machinery > (F§ /) 757

1) Dynamics of Rigid Machines
2) Nonlinear Dynamics Analysis
3) Linked Structure Dynamics Applications

< Advanced Mechanical Engineering PBL > (F## A 7 A 1.5 PBL)
Prof. S. Hagihara etc.

1) Exercise for understanding of problems of companies
2) Exercise for finding solution of problems of companies

<Advanced Instrument and Control Engineering > (518l 11477
Prof. K. Sato

1) Classical Control Theory
2) Modern Control Theory
3) Robust Control Theory

< Advanced Materials Science for Engineers > (FtA4 Bl 724556
Assoc. Prof. S. Morita

1) Microstructural feature of materials
2) Phase diagrams of ferrous and non-ferrous metallic materials

3) Mechanical properties of industrial materials

< Advanced Precision Machine > (F5% = 1570
Prof. B. Zhang

1) Principle of Ultra-Precision Machining
2) Developments in Ultra-Precision Machining
3) Machine Tools for Ultra-Precision Machining

< Advanced Lubrication Engineering > (i T.2/F5 7
Assoc. Prof. T. Mawatari

1) Principle of Lubrication
2) Lubrication Regimes
3) Mechanisms of Fluid Lubrication
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< Advanced Applied Dynamics > (& 71545

The purpose of this subject is dynamical analyses of various phenomena in mechanical systems.

< Advanced Manufacturing Processes > (£ £ /)1 T 525
Assoc. Prof. F. Ohshima

1) Principle of Machine Tools
2) Theory of Manufacturing Processes
3) Computer Graphics for Manufacturing Processes

< Advanced Solid Mechanics > ([E{AK /1 %45 3q
Prof. S. Hagihara

1) Solid mechanics
2) Finite Element Method
3) Computational Mechanics of Solids

< Advanced Strength of Materials > (54 £}58 £ 24556
Assoc. Prof. S. Taketomi

1) Strength of materials and kinds of failure
2) Some fractographic studies and their mechanisms

3) Initiation and propagation of fatigue cracks
4) Case studies and analysis of failure etc.

< Advanced Study in Mechanical and System Engineering 1 > (Bt s X 7 A T Z2HFRIAFE 1)
Prof. N. Hattori etc.

+ Understand the background and significance of research.
+ Learn knowledge necessary for conducting research and develop research basis.

< Advanced Study in Mechanical and System Engineering II > (Féf# o 2 7 2 T2 hERIMFSE IT)
Prof. N. Hattori etc.

* Conduct experiment and/or theoretical analysis and/or numerical simulation.
+ Consider obtained results and present to other students and teachers.

< Advanced Study in Mechanical and System Engineering I > (Fé#ik 2 A 7 2 T2 RERIAFSEIN)
Prof. N. Hattori etc.

* Review related literature and acquire broad understanding of research.
+ Understand obtained results deeply by discussion with other students and teachers.

< Advanced Study in Mechanical and System Engineering IV > (Féfik 2 A 7 & T22RERIFIEIV)
Prof. N. Hattori etc.

* Develop original idea for study and summarize study results.
+ Write Master thesis and give final presentation.
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Curriculum for the students of Electrical and Electronic Engineering Course

(BT T — R H)
Major Subjects Semester
Subjects Teachers Credits|24-1 [24-1 [25-1 | 25-11 | 26- 1
Advaqced Information Electronics on ST L = s AR )
Materials
Advanced Quantum Opto-electronics FEAFT LT b= ARG Q. Guo 2 O O
Advanced Integrated Circuit Process . . NPT
Engineering g ircu EFERIIE 7 1 b 2 TR T. Tanaka 5 0O o o
Electronic System Design and Integration ) e bs .
Tochnology ¢ ¢ BT RY AT LRER S. Sasaki 2 | O O o)
Microwave Integrated Circuits ~ A 7 R ERE R T. Ohishi 2 O O O
Advanced Utilization of Synchrotron Light|> > 7 v kv U SERIEFFHF T 5455  |K. Takahashi 2 O O
Advanced Engineering of Computational = .
Intfjlligence ¢ ‘ . RS ) e i H. Wakuya 2 O O O
Graphical User Interface 7 ,7 Z\ AN 2= A S =T 2
ZRF

Advanced Processing Plasma Engineering |7 7 -2 2 7° 7 X< T 545 Y. Ohtsu 2 O O O
Advanced Pulsed Power Engineering IV AR — TR S. Thara 2 O O
Adv?nceg Semiconductor Device SR T N R T M. Kasu ) o o
Engineering
Microwave Circuit Design Engineering |5 J& 7 [] 5 5% - 5 T. Tanaka 2 O O
Advanced Data Analysis Engineering T — X FRAT TR S. Hara 2 O O
Ad d New & Saved E " h e N S L

En;ISqI;Ziingew e e AT - BT — LR E. Nishiyama 2 e e)
AdV.ance('i Electrical and Electronic T T 2 )

Engineering
Edu.cation as Electrical and Electronic BT R R )

Business-person

Toyoda,Kasu,Ohishi,O

% Advanced Study in Electrical and };;:?;T\:;;il;a’f;:;gﬁr;’
Electronic Engineering I R LRI IE 1 k, b 4 ]’( ’ 5 O O O
Compulsory) anaka,Itoh,Fukumoto,N

(Comp y ishiyama,Takahashi,

Saito, Misawa

* Advanced Study in Electrical and
Electronic Engineering II A LR IEZE I same as above 5 O O
(Compulsory)

* Advanced Study in Electrical and
Electronic Engineering III AR LR IR ZE I same as above 10 [ O O O
(Compulsory)

% Advanced Study in Electrical and
Electronic Engineering IV AR S LR IS same as above 10 O O
(Compulsory)
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Outline of Major subjects

Electrical and Electronic Engineering Course

< Advanced Information Electronics on Materials > (W& F# =1L 7 b0 =7 A i

In the electronics field, the knowledge about quantum theory becomes more and more important in order to
understand the electron behavior from a microscopic standpoint. Namely, the knowledge about quantum theory is
required in order to understand not only the electrical and optical properties of semiconductor but also the principles
of new electronic and optical devices. The fundamental and systematical knowledge about quantum theory is
given in this subject.

< Advanced Quantum Opto-electronics > = 1= L 7 k1 =7 R FKFim)

Prof. Q. Guo
The aim of this course is to give fundamental knowledge on various physical processes of optoelectronic transition,
in order to understand technologies for applications in light emitting diodes, detectors, and solar energy conversion
devices

< Advanced Integrated Circuit Process Engineering > ((£F5[0]i% 7 0 & & T.52457)

Prof. T. Tanaka
This subject starts with an introduction of physics and properties of semiconductors and fundamentals of pn-junction,
followed by a generic overview of MOSFET and bipolar transistor. Integrated circuit process technologies including
crystal growth, oxidation, thin film growth, thermal diffusion, ion implantation, lithography, and etching will be
introduced.

< Electronic System Design and Integration Technology > (& 115 # > A 7 LG HRF)
Assoc. Prof. S. Sasaki
The main topics of this subject are as follows:
1) Introduction to Packaging Technology for High-Speed Information equipment
2) Noise of the power supply line
3) Cross-talk Noise
4) Cooling technology
5) IC package and packaging technology
6) Interconnection technology for high speed signal
7) Multi chip Module technology

< Microwave Integrated Circuits > (~ 1 7 7 HE[0] B Fraq)
Prof. T. Ohishi
High frequency and high power amplifier used in microwave integrated circuits for radar and radio frequency
communication system is mainly lectured.
The topics of this lecture are as follows:
1. semiconductor devices for microwave integrated circuit
2. microwave integrated circuit components
3. high frequency power amplifier

< Advanced Utilization of Synchrotron Light > (2> 7 v & SRR AHAN T8 R im

Prof. K. Takahashi
Basic aspects on synchrotron light application, such as synchrotron light source, beamline, X-ray detection, ultra-
high-vacuum, and experimental methods will be reviewed, in order to understand the scientific and industrial
application of synchrotron light.

< Advanced Engineering of Computational Intelligence > (515 ia f0FNHE L 245 3%)

Prof. H. Wakuya
Brain is one of the keywords of the 21st century. As an approach to investigate its mysterious functions, fundamental
knowledge on computational intelligence is discussed. Also, recent topics of neurocomputing technology,
biomedical engineering and welfare engineering are dealt with.
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< Graphical User Interface > (277 7 ( J1 /b« 22— « 4 X —7 = — A fFim

First we will learn the fundamental programming for GUI using Xt Intrinsics in X Window System to grasp the
concept of the Toolkit programming. After learning Xt Intrinsics, we will use another GUI Toolkits such as Gtk+
and Qt to implement advanced applications with better user interface.

< Advanced Processing Plasma Engineering > (7' 2 & 2 7' J X~ T #kFin

Prof. Y. Ohtsu
Fundamental characteristics are introduced for processing plasma engineering. lonized gas production methods
such as DC, AC, RF and microwave discharges are lectured. The plasma applications are also explained.

< Advanced Pulsed Power Engineering > (/X/L A /T — T 2255
Assoc. Prof. S. Thara
1) Fundamentals of energy storage and pulsed power generation.
2) Pulse forming networks, switching devices.
3) Applications of pulsed power technology.

< Advanced Semiconductor Device Engineering > (- (K5 /1 2 T ZH55
Prof. M. Kasu
In order to realize energy sustainable society, high-efficient power transistors are necessary. For the purpose,
widegap semiconductors such as SiC, GaN, diamond are lectured.

< Microwave Circuit Design Engineering > (/5 &} [0] & 5% G 17 i

Assoc. Prof. T. Tanaka
In this lecture, first, students learn theory of transmission line and a method to use smith chart. Next, students learn
theory of high frequency active device and circuit by a standard schooling style.

< Advanced Data Analysis Engineering > (7 — & f T .22 R5af

Assoc. Prof. S. Hara
The structure and mechanism of photovoltaic systems are explained. Data analysis in photovoltaic power systems
is also discussed.

< Advanced New & Saved Energy Engineering > (87 + %4 — 1 /L % — T2 455m)
Assoc. Prof. E. Nishiyama
1) Fundamentals of wireless energy transfer.
2) Wireless power transfer using Microwave.
3) Wireless power transfer via magnetic resonance coupling.

< Advanced Electrical and Electronic Engineering > (5% 1 L %4Fim)

< Advanced as Electrical and Electronic Business-person > (55575 1 F&%5 8 20E Fram
<Advanced Study in Electrical and Electronic Engineering I > (SEXUE 7 L2RFRIMIE 1)

Prof. Y. Ohtsu etc.

<Advanced Study in Electrical and Electronic Engineering II > ((EXUE 1 LR FRIMFE 1)
Prof. Y. Ohtsu etc.

< Advanced Study in Electrical and Electronic Engineering Il > ((EXUFE 1 T 22RFAIMFITIN)
Prof. Y. Ohtsu etc.

<Advanced Study in Electrical and Electronic Engineering IV > ((EXUE 7 L 2RFRIMFIEIV)
Prof. Y. Ohtsu etc.
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Curriculum for the students of Biomedical Engineering Course

(EMRE T — AR H)

Major Subjects Semester

Subjects Teachers Credits|24- 1 |24-11 [25-1 [25-11 [26- 1
Biomedical Engineering Special Lecture I AR REE LRSS Course Teachers 2 O O
Biomedical Engineering Special Lecture 1T AAREE TP i s I Course Teachers 2 O|lO|O|O|O
Dynamics in Biomedical Engineering ERWIE T. I. Khan 2 O O O
Biorobotics NAFaRT 4 7 AN K. Izumi 2 O O O
Biomedical Sensing System Engineering [ iR T A. Kimoto 2 O O @)
Statistics in Biomedical Engineering & T4 5t 22 R i K. Teramoto 2 O O O
Fluid Simulation in Biomedical Engineering & TifA T I = L—3 2 R |T. Sumi 2 O O O
Biomedical System Control Engineering 2 T3 27 Al im S. Goto 2 O O
Signal Analysis in Biomedical Engineering & TA5 B fRpT Frim Y. Matsuda 2 O O
Medical Device Design [ aa R B e T. Hashimoto 2 O O

% Advanced Study in Biomedical Engineering I SIS 1 Course Teachers 5 O O O
(Compulsory)

% Advanced Study in Biomedical Engineering II ERIERZE 1T Course Teachers 5 o) 0
(Compulsory)

* Advanced Study in Biomedical Engineering III IR T Course Teachers 10 O ) O
(Compulsory)

% Advanced Study in Biomedical Engineering IV IR IV Course Teachers 10 o) o
(Compulsory)
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Outline of Major subjects

Biomedical Engineering Course

< Biomedical Engineering Special Lecture 1 > (K To2FrhiliEF 1)

Course Teachers
All faculty members of Biomedical Engineering Course give lectures in their own fields on mechanical, electrical
and electronic, and medical engineerings.

< Biomedical Engineering Special Lecture II > (ZAEfK[E T 524515 1)
Course Teachers
There is a possibility that special seminar, etc. will be held. The details will be notified if this lecture will be offered.

< Dynamics in Biomedical Engineering > (I T./) 7R3

Assoc. Prof. T. I. Khan
The content of the course includes the fundamentals of biomedical engineering dynamics related to the kinematics
of joints and links. Modeling of relative motion in multi-joint system concerning to the biomedical engineering
application includes to the course content as well.

< Biorobotics > (/XA A AR T ¢ 7 AKF
Assoc. Prof. K. Izumi
Robot dynamics and various biological methods of control, signal processing, and optimization are lectured.

< Biomedical Sensing System Engineering > (1= T3+l T.22/H5 74

Assoc. Prof. A. Kimoto
Imaging techniques using X-ray and electrical impedance, and biomedical measurement using electrical, ultrasonic,
and optical sensors are lectured.

< Statistics in Biomedical Engineering > (= T#E7t2/HF5 70
Prof. K. Teramoto
This class introduces the theory and practice of time series analysis, with an emphasis on practical
skills. Having completed this course, you will be able to model and forecast a time series as well as
read papers from the literature and start to do original research in time series analysis.

< Fluid Simulation in Biomedical Engineering > (= Tt/ I = L' —3 3 U Fiim

Assoc. Prof. T. Sumi
Fundamental theory of computational fluid dynamics and its practical applications to biomedical engineering are
lectured.

< Biomedical System Control Engineering > (5 .3 A 7 A il i Fr i

Prof. S. Goto
In this class, system control, which plays an important role of biomedical engineering and welfare devices, is
discussed.

< Biomedical Sensing System Engineering > (= 115 5 #4777

Assoc. Prof. Y. Matsuda
This class lectures on the signal analysis for biomedical engineering. Particularly, Kalman filter and related
mathematical foundation are provided.

< Medical Device Design > (E S aRa% 717 Frim)

Assoc. Prof. T. Hashimoto
This lecture describes the knowledge of fluid engineering required for designing medical devices related to fluid.
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< Advanced Study in Biomedical Engineering I > (FiI#F%E 1)

Course Teachers
To carry out their researches on biomedical engineering, students learn fundamental knowledge by investigating
related papers, decide their research topics, and make their research plans.

< Advanced Study in Biomedical Engineering I > (R¢RIAFZE D)

Course Teachers
To establish their research methods, students carry out their researches by applying fundamental knowledge got in
Advanced Study in Biomedical Engineering 1. Moreover, students analyze the obtained research results to make
preparation for their research presentations.

< Advanced Study in Biomedical Engineering I > (552211
Course Teachers
Students continue their researches by themselves. Moreover, students decide the topic of their master thesis.

< Advanced Study in Biomedical Engineering IV > (FiI#FZE1V)

Course Teachers
Students continue to their researches by themselves. Moreover, students complete their master thesis and make
master thesis defenses.
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Doctor Course

Description of the Doctor Course and Guidance of course registration

Course registration and requirements for the degree

(1) Philosophy of foundation
This special educational program for Doctor Course has been established to produce talented
engineers and researchers who are able to contribute to Asian development and to achieve higher
technological innovation in the fields of Al and Data science. They are expected to play globally and
actively. The curriculum consists of Mathematical and Information Science Course, Mechanical and
Electrical Energy Engineering Course, Biological and Material Engineering Course. Students are
involved in one of these courses in the Department of Science and Engineering, and doing study and
research related to any groups for major field. This program provides a comprehensive education for
the students to acquire extensive knowledge necessary to create innovative science and technology
for a sustainable and prosperous society. In order to cultivate academic knowledge and international
sense, the following opportunities are provided.

e Intensive International Seminar and lecture.

e Interning study at oversea universities.

e Interning study at corporations and research institutes.

e Support for presentation and discussion at international symposium or conference.
All lectures are given in English and thesis should be written in English. Completed students will be
globally active in Al and Data science fields as engineer for technological innovation, researcher in
think tank, administrative officer, and academic staff for higher education and so on.

(2) Research Supervisor

The school selects one advisory professor and two vice-advisory professors (associate professor) for
each student with reference to student’s requests. In the case that research work needs collaboration
with outside research agencies, outside researcher or professor can join additional member of vice-
advisory staff. This advisory system enhances the research activity of students.

Students will receive this guidance and start their graduate research from their first year of doctor
course. Also, the students will receive a course registration guidance by the main advisory professor.

(3) Requirements for the degree

1) Requirements for completion of the doctor's degree

e The period of course study should be normally equal to or more than three years.

e The number of credits earned should be equal to or more than 7 credits.

e Follow proper research advice and guidelines and pass final examinations and faculty
evaluation of doctor thesis.

* In certain cases, those students who show superior results in their research may be able to finish

the Doctor Course requirements in one year.

2) Those students who completed the Master course for one year are required to take Doctor

Course at least two years.

Thus, the total period of course studies are at least three years.

3) Those students who admitted to enroll Doctor course without Master Degree and required that

o The period of course study should be equal to or more than three years.

o The number of credits earned should be equal to or more than 7 credits.

e Follow proper research advice and guidelines and pass the final examinations and faculty
evaluation of Doctor Thesis.

* In certain cases, those students who show superior results in their research may be able to finish

the Doctor Course requirements in one year.

Only those students who achieved superior results in their research are reduced the period of

course study.

Exceptional results in research are as same value as results which normally students take three

years (for that results).
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(4) Degree

Degree titles are as follows;

e Doctor of Philosophy in Science

e Doctor of Philosophy in Engineering
* The degree title, Science or Engineering, depends on the content of the doctoral dissertation.
The degree is conferred twice a year, on March and on September. Students are required to apply for
the faculty evaluation of the thesis to the Dean of Doctor course in the Graduate school.

e Only qualified students can apply Doctoral Degree. Qualifying examination will be conducted

before application.

e Degree conferred on march is required to apply from January 5 to 10

e and degree conferred on September is required to apply from June 21 to 30 both in same year.
The thesis are required as same value as thesis of international scientific journal with referee system
and/or domestic (Japan) journal of scientific society.

(5) Subjects and Credits
Doctor students are required to take 7 credits in total.

Course  Major

Subjects TOTAL

Special Subjects

Minimum of credit 6 1 7

For the purpose of attaining academic ideology, the Doctor course opens not only the lectures for
major subjects but also the special subjects for compulsory. Credits of Special Subjects are 2 and
credits of Course Major Subjects are 1.
Educational Affairs Office inform the date and time of lecture through bulletin board, however
students are required to keep in touch with their supervisors.
1) Special subjects (compulsory)
* Special Lecture on Al + DS with 2 credits in each.
The lecture is opened under the purpose to develop students not only to become specialist but
also to have interest in extensive field and knowledge, flexibility and synthetic consideration.
Theme will be announced at the beginning of semester when the class is offered.
+ Synthetic Seminar on Al + DS with 2 credits
For the purpose of self-enlightenment and academically synthetic, students are required to
report their research and discuss with professors and other students. One seminar group is
organized approximately five students and some academic staffs.
* Intensive International Seminar for Interning Study with 2 credits
In principle, each student must participate in an international partnership held in Saga
University or in a country other than the student's nationality. Instead of an international
partnership, each student may participate in an intensive seminar or a summer school which is
performed in English in a country other than the student's nationality
2) Special subjects (elective/optional)
* Corporate Interning Study with 2 credits
Students develop and cultivate their research ability and approaching a problem at active site
such as corporation or institute through special experiments relating with Al and Data science
fields. It is aimed at developing student’s discussion ability, collecting information and
analyzing materials concerning one's research field and also to master the methodology out of
his/her major fields. Report from host-corporation or institute and student will be considered
for recognition. Credits of this subject can be included in the number of credits of Major
Subjects among the number of Requirements for completions credits. Students need to talk
with his/her main advisory professor and Registrar Section for the Graduate School in Student
Center in advance.
* Overseas Interning Study with 2 credits.
For the purpose of accelerating or expanding research work, research collaboration and lecture
at overseas universities or institutes through academic exchange agreement are also prepared.
In general, active term is from 3 months to half a year. An achievements and credits will be
considered for recognition.
+ Regional Collaborative Career Workshop with 2 credits.
The aim of the workshop is to assist international students to form the cultural and societal
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basis for their activities in job hunting in Japan and to some extent working for Japanese
companies, including their future internships in Japanese companies. The workshop is
provided in collaboration with companies in Saga prefecture and the Saga prefectural
government. The workshop is held as a year-round subject, starting in the autumn semester.
The credits (two) of the workshop are not counted to satisfy any partial requirement to obtain
an academic degree in EPAD.

* Regional Collaborative Internship with 1 credits.

This internship course aims to assist international students who seriously want to work in Japan
in the future to understand the working environment and working in Japanese companies or
organizations through practical work experience that utilizes general skills including their
characteristics of being international students. This work-based internship is provided in
collaboration with companies in Saga prefecture and the Saga prefectural government. This
internship course is a year-round course in which a one-week internship is held during the
summer break after prior orientation and guidance. To take this course, you should be a student
who has taken or is currently taking the " Regional Collaborative Career Workshop, which
requires students to have proficiency of Japanese for communication with people in companies,
for example." The credit (one) of this internship course is not counted to satisfy any partial
requirement to obtain an academic degree in EPAD.

3) Course Major Subjects with1 credit
Advanced lectures in the specific field are given by each specific professor.

(6) Registration of classes

Students are required to submit registration notices to Registrar Section for the Graduate School
in Student Center at the starting of the new semester. Registration notices are available at Registrar
Section for the Graduate School in Student Center. Students are also required to register the
lectures through the internet “Live Campus”. Students earn credits by attending classes, passing
regular examinations and/or submitting reports.

(7) Graduate lectures at other universities

When Saga University admits that some lectures are beneficial, students can attend the lectures at
overseas universities and research institute.

These lectures are carried out based on universities mutual agreement. Rules are settled in another
part. Students are strongly recommended to take the lectures at overseas universities. If students
will get credits, these credits will be certified as Overseas Interning Study with 2 credits.
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Outline of subjects

Course of Mathematical and Information
Science

<Advanced Mathematical and Information Science> (GF - fEHV A = 2 Hm)

In this course, the faculty members will lecture advanced expertise and skills in mathematics,
information science, information engineering, and data science in the omnibus style. The purpose of
this course is to get in touch with the specialized knowledge of the peripheral fields of mathematical
and information science. The goal of this course is to acquire the essential qualifications for your
doctoral research.

Course of Mechanical and Electrical Energy
Engineering

<Advanced Mechanical and Electrical Energy Engineering> (B - B4 = % /L ¥ — T 2555)

Advanced specialized knowledge and technology in the fields of mechanical engineering, electrical
and electronic engineering related to industrial technologies ranging from energy creation to energy
utilization, including energy conversion, transportation, and storage will be lectured in omnibus form.

Course of Biological and Material Engineering

<Advanced Biomaterial Systems> (Z:{&¥E v AT L E i

Based on materials science, materials engineering, electrical engineering, and mechanics, advanced
and specialized knowledge and techniques of functional materials, such as bio-, optical, and
electrical/magnetic-related materials and nanomaterials, or the interaction between organisms and
systems will be lectured in omnibus form.
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