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Academic Schedule for Degree Examinations, etc. (ZUBEBEFFEHIE)

Period
Year| April | October Content Remarks
admission| admission

Apr. Oct. | Orientation for new students by the main - Explanation of the research guidance
supervisor, course guidance (examination of system, overview of the Transdisciplinary
course plans) Research Cluster, research guidance

schedule, etc.
- Ethics and safety education

Examination of the research guidance organization - Students decide on a research topic after

and Transdisciplinary Research Cluster to be consulting with their main supervisor, and

selected based on that, select a research guidance

Drafting and submission of a research topic and organization (sub-supervisor), a

research plan Transdisciplinary Research Cluster, and
several faculty members from that cluster
who belong to different degree program.

May. | Nov. | Determination of research guidance organization
and Transdisciplinary Research Cluster
Ist
Year| Jun. | Dec. | Presentation of a research concept proposal - The student considers the positioning of
their own research, makes a research plan,
and learns presentation skills
Research guidance based on the research plan
Sep. | Mar. | Degree program presentation session - Presentation of research progress and

*Public hearing future research plans (mid-term

Tentative decision on degree to be awarded presentation guidance)

Review the research plan as required - Consult with the supervisor and review the
research plan as needed, depending on the
progress of the research.

Oct. | Apr. | Guidance through the Advanced Exercise in - Guidance from Transdisciplinary Research

Sciences and Technology for Innovation @ | Cluster staff (multiple staff from faculties

(1st Year, 2nd Semester to 2nd Year, 1st outside the degree program to which the

Semester) @ student belongs)

Aug. | Feb. | Advanced Exercise in Sciences and Technology
for Innovation presentation session
Oct. Apr. | Research guidance through Advanced Research - Research guidance by the main supervisor
on Sciences and Technology for Innovation (staff from the degree program) and sub-
nd (2nd Year, 2nd Semester to 3rd Year, 1st supervisor (staff from the Transdisciplinary
v Semester) Research Cluster)
ear
Dec. | Jun. | Degree program mid-term presentation (decision - Presentation on research progress and

on the degree to be awarded) ® future research plans

*Public hearing

Mid-term examination

Aug. | Feb. | Advanced Research on Sciences and Technology
for Innovation presentation
Oct. Apr. | Submission of preliminary review documents - Organization of the dissertation preliminary
review committee
Preliminary review
Y3rd - Organization of the dissertation review
& Jan. Jul. | Submission of dissertation committee
Feb. | Aug. | Academic degree thesis defense (public hearing) - Examinations are held in the form of public
Final exam (thesis review) hearings for each degree program
Mar. | Sep. | Submission of bound dissertations, etc. - Completion of the course and conferment
of the doctorate
@  research planning guidance (1st Year, 1st Semester), Degree Program Advanced Research
@  Advanced Exercise in Sciences and Technology for Innovation
@ | Advanced Research on Sciences and Technology for Innovation




O Transdisciplinary Research Cluster (1ff745&E 7 7 2 & —)

The Transdisciplinary Research Cluster inherits and further develops the new Education
Cluster as part of the Master’s program. The main difference is that the thrust of the Master’s
program was education, whereas with the Doctoral program it is research (transdisciplinary
research organization).

There are 18 types of Transdisciplinary Research Clusters based on the categories and
content of the Transdisciplinary Research Clusters established by the division.

Within each Transdisciplinary Research Cluster, there are appropriately sized groups of
faculty members involved in conceptually similar fields or interdisciplinary fields. Faculty
members are relocated there from various specialist bases (different degree programs). In
other words, we have systematically incorporated a cross-disciplinary instruction organization
through Transdisciplinary Research Cluster into the educational program of this division, and
have incorporated this into the compulsory subjects of Advanced Exercise in Sciences and
Technology for Innovation and Advanced Research on Sciences and Technology for
Innovation. Under this system, research supervisors serve as sub-supervisors and provide

guidance across basic specialist fields.

Advanced Exercise in Sciences and Technology for Innovation (8l RMERFHIEE)
Compulsory 2 credits: Offered from 1st Year, 2nd Semester to 2nd Year, 1st Semester

- Purpose: Acquire the ability to look at your own research theme in a multifaceted way from
the perspective of basic fields that differ from your specialist field.

- Overview: In this exercise, three Transdisciplinary Research Cluster faculty members
(faculty members from outside the degree program), whose basic specialist fields differ from
yours, are your tutors. You explain the outline of your own research to your tutor and set the
topic of the exercise. In exercises, faculty members introduce their own research fields, and
present research papers, reference books, technical materials, and so on, holding round-tables
and readings. Presentations and discussions are held within the faculty and with other groups,
and compiled as an overview. After that, students present their content based on the concept
of social implementation at an Advanced Exercise in Sciences and Technology for Innovation
presentation held by the entire division, and cultivate a multifaceted perspective through
question and answer. In addition, depending on the situation, students acquire the basic
knowledge for conducting experiments and simulations necessary for undertaking research in
the Advanced Research on Sciences and Technology for Innovation course that follows this

exercise.



Advanced Research on Sciences and Technology for Innovation (Bl ERFHIFFZE)
Compulsory 2 credits: Offered from 2nd Year 2nd Semester to 3rd Year, 1st Semester

- Purpose: Acquire the ability to look at your own research theme in a multifaceted way from
the perspective of basic fields that differ from your specialist field. In addition, cultivate a
basic perspective for social implementation of the knowledge.

- Overview: The main research supervisor (a faculty member within the degree program)
and the sub-research supervisor (a Transdisciplinary Research Cluster faculty member
outside of the degree program to which the student belongs) work together. In the process of
preparing the parts of the dissertation corresponding to the introduction and future work, the
role of each supervisor is decided, and they provide research guidance accordingly.

Based on the Advanced Exercise in Sciences and Technology for Innovation, the purpose
of this course is to cultivate the ability to understand the development, prospects, and social
significance of your own research from multiple perspectives, as well as the basic perspective
for its social implementation. Specifically, the part corresponding to the introduction and
future work of the student’s dissertation is assigned to a Transdisciplinary Research Cluster
faculty member (sub-research supervisor: a tutor outside the degree program) who cooperates
with the main and sub-supervisor (tutors within the degree program) to provide supervision
to complete the course. After that, students make presentations at a meeting of the Advanced
Research on Sciences and Technology for Innovation, held by the division as a whole.
Through a question-and-answer session, students develop a multifaceted perspective and
receive an evaluation, which is used as a reference for the preliminary review of the

dissertation.



Classification and content of Transdisciplinary Research Clusters

(FARIEE Y 7 X2 —DHHE - NEE)

No.

HRIEES T 2R —
Transdisciplinary Research Cluster

NB/F—T7—F
Content/Keywords

Bhs - B
Disaster and Crisis Management

Using the basic knowledge obtained in each degree program in Social and Infrastructure
System, Applied Chemistry and Biological Engineering, Mechanical Science, and Electrical
Engineering Electronics and Physics, cultivate a multifaceted perspective enabling
responses to social risks such as disaster prevention and mitigation technologies. Cultivate
the ability to take a holistic view of your own research theme and develop it.

Keywords: earthquake countermeasures, tsunami countermeasures, flood
countermeasures, inundation countermeasures, infrastructure technology and
policies (bridges, dams, tunnels, ports), sanitary measures, etc.

IR

Regional Development

Using the basic knowledge obtained in each degree program in Social and Infrastructure
System, Applied Chemistry and Biological Engineering, and Bioresources, cultivate a
multifaceted perspective enabling approaches to regional revitalization. Cultivate the ability
to take a holistic view of your own research theme and develop it.

Keywords: Sustainable city planning, regional environmental policy, regional
revitalization, regional revitalization, regional culture, etc.

I F — ARl
Energy Efficiency Technology

Using the basic knowledge obtained in each degree program in Mechanical Science,
Electrical Engineering Electronics and Physics, Social and Infrastructure System, Applied
Chemistry and Biological Engineering, and Bioresources, cultivate a multifaceted
perspective enabling approaches to further improvements in energy efficiency required for
achieving a sustainable society. Cultivate the ability to take a holistic view of your own
research theme and develop it.

Keywords: energy-saving technology, renewable energy technology, energy recovery
technology, new energy sources, etc.

TV —vA/R= a3y

Green Innovation

Using the basic knowledge obtained in each degree program in Applied Chemistry and
Biological Engineering, Electrical Engineering Electronics and Physics, Mechanical Science,
Social and Infrastructure System, Optical Science, and Bioresources, cultivate a
multifaceted perspective enabling approaches to environmental issues such as
decarbonization technology and achieving a sustainable society. Cultivate the ability to
take a holistic view of your own research theme and develop it.

Keywords: resource depletion measures, environmental analysis, fuel cell, high-
efficiency battery, pulse power, plasma utilization technology, green infrastructure,
etc.

RE - O - 2 v TR
Inspection, Analysis and Sensing Technology

Using the basic knowledge obtained in each degree program in Social and Infrastructure
System, Applied Chemistry and Biological Engineering, Mechanical Science, Electrical
Engineering Electronics and Physics, Optical Science, and Bioresources, cultivate a
multifaceted perspective enabling approaches to establishing a sustainable society and
new analytical technologies, such as increasing the reliability and longevity of
infrastructure facilities and environmental testing and analysis, and developing a wide
range of skills and knowledge in the field of environmental analysis. Cultivate the ability to
take a holistic view of your own research theme and develop it.

Keywords: non-destructive inspection technology, analysis technology, environmental
inspection technology, electromagnetic wave sensing, biosensing, ultrasonic sensing,
etc.

HREEME

Functional Materials

Using the basic knowledge obtained in each degree program in Applied Chemistry and
Biological Engineering, Electrical Engineering Electronics and Physics, Mechanical Science,
and Social and Infrastructure System, cultivate a multifaceted perspective enabling
approaches to developing various high-functional materials that will form the foundation of
a sustainable society and for increasing the added value of industry. Cultivate the ability to
take a holistic view of your own research theme and develop it.

Keywords: wide bandgap materials, highly functional organic molecules, adsorbents,
protein crystals, green chemistry, electromagnetic fluids, biosensor materials,
biodegradable materials, high-strength materials, highly durable materials, micro-
materials for nanodevices, environment-resistant materials, superconductors, battery
materials, synthetic lipid materials, etc.




ART 472 - NEXE
Robotics and Human Assistive Technology

Using the basic knowledge obtained in each degree program in Mechanical Science,
Electrical Engineering Electronics and Physics, Computer Science and Mathematical
Science, and Social and Infrastructure System, cultivate a multifaceted perspective
enabling approaches to achieving a sustainable society, including the development of
human support devices and various industrial equipment. Cultivate the ability to take a
holistic view of your own research theme and develop it.

Keywords: power assist device, rehabilitation system, unmanned aerial vehicle, micro
device, agricultural support system, intelligent interface, face detection, etc.

R

Biomedical Instrumentation

Using the basic knowledge obtained in each degree program in Electrical Engineering
Electronics and Physics, Mechanical Science, Applied Chemistry and Biological
Engineering, Optical Science, and Bioresources, cultivate a multifaceted perspective
enabling the development of medical devices. Cultivate the ability to take a holistic view of
your own research theme and develop it.

Keywords: biological signal analysis system, treatment room information system,
sterilization system, drug delivery system, etc.

VRTLGIE - £EA /S R— a3y
System Control & Production Innovation

Using the basic knowledge obtained in each degree program in Mechanical Science,
Electrical Engineering Electronics and Physics, and Computer Science and Mathematical
Science, cultivate a multifaceted perspective enabling approaches to the control of various
systems and innovative production methods. Cultivate the ability to take a holistic view of
your own research theme and develop it.

Keywords: vibration control, dynamic vibration absorber, energy regeneration,
optimum regulator, autonomous decentralized application control, high value-added
machining technology, ultra-compact autonomous control machining system, etc.

10

Hret e mbs

Functional Food Development

Using the basic knowledge obtained in each degree program in Bioresources and Applied
Chemistry and Biological Engineering, cultivate a multifaceted perspective enabling the
development of functional food products using useful biological resources. Cultivate the
ability to take a holistic view of your own research theme and develop it.

Keywords: molecular breeding technology, fermentation technology, nutritional
chemistry, chronic inflammation, preventive medicine, healthy longevity, etc.

11

BEAREBE

High-Speed High-Capacity Communication Technology

Using the basic knowledge obtained in each degree program in Computer Science and
Mathematical Science, Electrical Engineering Electronics and Physics, and Optical Science,
cultivate a multifaceted perspective enabling approaches to high-speed, high-capacity
communication technology such as beyond 5G. Cultivate the ability to take a holistic view
of your own research theme and develop it.

Keywords: beyond 5G, mobile network, wireless multi-hop network, network
architecture, power-saving optical node, photonic network technology, cellular neural
network, autonomous decentralized adaptive control, etc.

12

By 7 — 2B
Big Data Processing

Using the basic knowledge obtained in each degree program in Computer Science and
Mathematical Science, Electrical Engineering Electronics and Physics, Social and
Infrastructure System, Optical Science, and Mechanical Science, cultivate a multifaceted
perspective enabling approaches to sorting, extraction and analysis of information from
vast amounts of data, and to various analytical methods. Cultivate the ability to take a
holistic view of your own research theme and develop it.

Keywords: fast nearest neighbor search algorithm, natural language processing,
information retrieval, dictionary search, genetic algorithm, distributed processing, etc.

13

AP ERALEE
Intelligent Image Processing

Using the basic knowledge obtained in each degree program in Computer Science and
Mathematical Science, Electrical Engineering Electronics and Physics, and Optical Science,
cultivate a multifaceted perspective enabling approaches to image processing methods
and their applications at the core of ICT. Cultivate the ability to take a holistic view of your
own research theme and develop it.

Keywords:autonomous driving, medical imaging, computer vision, 3D image
processing, pattern recognition, image coding method, video compression method,
etc.

14

IR
Mathematical Analysis

Using the basic knowledge obtained in each degree program in Computer Science and
Mathematical Science, Electrical Engineering Electronics and Physics, and Mechanical
Science, cultivate a multifaceted perspective enabling the application of mathematical
analysis methods to the solution of diverse problems in the economy, industry, health,
welfare, disaster prevention, etc. Cultivate the ability to take a holistic view of your own
research theme and develop it.

Keywords: nonlinear analysis, asymptotic analysis, algebraic numerical analysis,
numerical calculation method, algorithm theory, wave phenomena, plasma
phenomena, optimization problems, etc.




15

JEETRIEAN

Optical Measurement Technology

Using the basic knowledge obtained in each degree program in Optical Science, Electrical
Engineering Electronics and Physics, and Applied Chemistry and Biological Engineering,
cultivate a multifaceted perspective enabling approaches to light-related technologies,
including the development of light-related measuring instruments and new methods for
evaluating physical properties. Cultivate the ability to take a holistic view of your own
research theme and develop it.

Keywords: applied terahertz measurement, optical frequency comb, high-resolution
spectroscopy, high-speed spectroscopy, fiber sensing, cosmic dark matter search
technology, radiation measurement technology, cosmic ray measurement technology,
etc.

16

JEHREM B

Optical Functional Materials

Using the basic knowledge obtained in each degree program in Optical Science, Electrical
Engineering Electronics and Physics, Applied Chemistry and Biological Engineering, and
Social and Infrastructure System, cultivate a multifaceted perspective enabling approaches
to creating optical materials. Cultivate the ability to take a holistic view of your own
research theme and develop it.

Keywords: semiconductor optical devices, synthesis and functionalization of m-
electron compounds, nano-optics using plasmons, photonic crystals, photocatalysts,
deep-ultraviolet LED, etc.

17

EYERFER
Bioresource Development

Using the basic knowledge obtained in each degree program in Bioresources, Applied
Chemistry and Biological Engineering, Social and Infrastructure System, and Electrical
Engineering Electronics and Physics, cultivate a multifaceted perspective enabling
approaches to building sustainable and productive primary industries through the
development and stable supply of safe and highly useful biological resources. Cultivate the
ability to take a holistic view of your own research theme and develop it.

Keywords: genome editing technology, food component extraction technology,
sterilization technology, livestock production system, microminipigs, biosynthesis of
secondary metabolites of plants and microorganisms, biodegradation, insect food,
local tourism resources, etc.

18

EYTFHA - ERYERR
Biotechnology and Useful Substance Development

Using the basic knowledge obtained in each degree program in Applied Chemistry and
Biological Engineering, Bioresources, Mechanical Science, and Electrical Engineering
Electronics and Physics, cultivate a multifaceted perspective enabling approaches to
innovative biotechnology and the creation of new bioactive substances based on the
elucidation of life phenomena. Cultivate the ability to take a holistic view of your own
research theme and develop it.

Keywords: biomembrane engineering, medicinal chemistry, chemical biology, protein
engineering, genetic engineering, biomass engineering, cell engineering, immune
engineering, microbiology, stem cell biology, molecular biotechnology, chemical
engineering, etc.




ORequirements for Completing the Courses ({f& T 54F i NJEIE T 15)

To complete the Doctoral program, students must be enrolled in the program for at least
three years, earn the credits specified below, receive the necessary research guidance, and

pass the doctoral dissertation review and final examination.

Common to all degree programs (F#461 7 1 7 F L3Li#)
Number of credits for completion requirements ({& 7 Z-Hif7#0) : 11 credits or more

+ Common Required Courses (FFZEEHLEMERIE) : 4 credits
Advanced Exercise in Sciences and Technology for Innovation (B B{RMHAZRER A E )
: 2 credits
Advanced Research on Sciences and Technology for Innovation (Bl EEFZRRIFSE)

: 2 credits

» Common Elective Courses (FFZERHL@E:EIRBIE) : 1 credit or more

Long-term Internship (E#if v &4 —v v v ) : 2 credits

Internship ({SFEATEGHE) : 1 credit
Advanced Lecture in Theory of Business Models (&' ¥ 3 2 € 7 Vi : 1 credit
International Advanced Technology and Science A ([EFRJeimH ik am A) : 1 credit
International Advanced Technology and Science B (FEBRSimHi ikl 2 Fiam B) 1 1 credit

- Degree Program Advanced Research (%6771 777 LZRERIRE) ¢ 6 credits
Take the “Advanced Research” in your degree program
Advanced Research in Social and Infrastructure System  : 6 credits

Advanced Research in Applied Chemistry and Biological Engineering  : 6 credits

Advanced Research in Mechanical Science @ 6 credits

Advanced Research in Electrical Engineering, Electronics and Physics @ 6 credits
Advanced Research in Computer Science and Mathematical Science @ 6 credits
Advanced Research in Bioresources 6 credits

Advanced Research in Optical Science  : 6 credits

When registering for courses, please consult with your academic advisor, contact your
instructor before starting courses based on your course plan, and confirm your course

schedule before registering.



Item

Common elective courses

Common required courses

Degree Program Advanced Research

1st
Semester
1st
year
2nd
Semester
1st
Semester
2nd
year
2nd
Semester
1st
Semester
3rd
year
2nd
Semester

Internship @

Advanced Lecture in Theory
of Business Models @
Long-term Internship @
International Advanced
Technology and Science A
@

International Advanced
Technology and Science B

@

Advanced
Exercise in
Sciences
and
Technology for
Innovation @

Advanced
Research on
Sciences
and
Technology for
Innovation @

Advanced Research in Social and
Infrastructure System Program ®
Advanced Research in Applied Chemistry
and Biological Engineering Program ®
Advanced Research in Mechanical
Science Program ®

Advanced Research in Electrical
Engineering, Electronics and Physics
Program ®

Advanced Research in Computer Science
and Mathematical Science Program ®
Advanced Research in Bioresources
Program ®

Advanced Research in Optical Science
Program ®

Number of credits|




(OGrading and Evaluation Criteria (& AT AL HE)

The grading and evaluation criteria and the marks used on transcripts and other documents (“Grade Marks”)

in graduate schools in Tokushima University are as follows.

Pass or Fail Grade Mark )
Criteria (H:¥£)
(&) (2T
S Course objectives sufficiently achieved with
(Outstanding) demonstrated outstanding performance.
A . - :
Course objectives sufficiently achieved.
(Excellent)
B o .
Course objectives achieved.
Pass (Good)
C o . .
) Course objectives minimally achieved.
(Fair)
Qualified Credits: Credit hours earned before
e entering the Graduate School. (They count toward
(Qualified) the requirements for graduation but are not included
in the GPA calculation.)
Fail D Failed to achieve all or most of the course
objectives.

* The “course objectives” mentioned in the table above refer to the course objectives specified in course

syllabi.




(ORequirement to complete Research Ethics Program
(eI 2 7' e 77 7 LD Zi)
Graduate students must complete an e-learning program on research ethics education. Please follow the

instructions from your Department and complete the program on research ethics education.

(OAnnual Plan for Research, Annual Report for Research and Checklist for

research activities
(WrHoEHEEsTHE . MR EREEMNOMEEEICE T2 F =y 27U A 1)
In this Graduate School, students must submit an Annual Plan for Research, an Annual Report for Research
and a Checklist for research activities in accordance with research supervision policy.

Annual Plan for Research will be suggested by your supervisor. Students are expected to conduct your
research according to the plan.

Annual Report for Research must be registered to Course Management until the end of each year (until the
time of application of degree examination for graduating students) by students.

The preparation and submission of a Checklist for research activities is now mandatory, due to a stricter
policy for research activities. You must complete “Checklist for research activities” at the end of each semester
and submit it to your Department’s office after having it reviewed by your supervisor.

The templates are available on the Graduate School of Sciences and Technology for Innovation website

(https://www.sti.tokushima-u.ac.jp/student/).
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