
Name of the degree to be conferred Doctor of Philosophy in Engineering

Educational purpose

Th e Doctoral Program in Intelligent and Mechanical Interaction Systems 
investigates engineering systems based on mathematical models representing 
the complex phenomena of humans, society, and nature, as well as theories in 
various fields such as mathematics, physics, and informatics working in 
harmony to contribute to the real world. Th is program cultivates high-level 
researchers and professionals capable of discovering and solving relevant 
problems from a broad perspective. Such individuals are characterized for 
possessing extensive knowledge, a robust ethical view, and advanced research 
skills in the fi eld of engineering.

Vision of human resources 
development

Students develop advanced knowledge and skills in the fi eld of Intelligent 
and Mechanical Interaction Systems, in addition to a wide range of 
engineering knowledge, academic abilities, and an ethical perspective 
appropriate for high-level researchers and professionals in the field of 
engineering. 

Therefore, students will be able to contribute to the development of 
academia and society by conducting cutting-edge research and producing 
original results that target and solve relevant problems in the field of 
engineering.

Diploma Policy

Th e degree of Doctor of Philosophy in Engineering is commenced to those who have fulfi lled the requirements 
for the completion of the Doctoral programs, as set out in the Graduate School Regulations of the University of 
Tsukuba and related university regulations, and who are deemed to have the following competencies.

Competencies Evaluation perspectives

1. Knowledge creation competence: 
Ability to create new knowledge 
that can contribute to future 
society

① Are there any research fi ndings that can be considered new knowledge?
② Can we expect you to create knowledge that will contribute to future 

society?

2. Management competence: Ability 
to plan and implement measures 
to identify and solve challenges 
from a higher perspective

① Can you make and implement long-term plans for critical challenges?
② Can you identify challenges, even in other areas of expertise, and solve 

them from a higher perspective?

3. Communication competence: 
Ability to express the true nature 
of academic findings positively 
and clearly

① Can you explain the true nature of research content and specialized 
knowledge clearly and logically to researchers from diff erent areas and to 
people other than researchers?

② Do you proactively share your fi ndings with researchers and experts from 
your fi eld of expertise and accurately answer questions? 

4. Leadership competence: Ability 
t o  h a v e  o b j e c t i v e s  g e t 
a c c om p l i s h e d  u n d e r  y o u r 
leadership

① Can you set attractive and compelling goals?
② Are you capable of building systems to realize goals and accomplish 

objectives as the leader?

5. Internationality competence: 
Possession of  a high level of 
awareness and motivation to be 
in te rna t iona l l y  ac t i v e  and 
contribute to international society

① Do you have strong awareness and motivation to contribute to 
international society and international activities?

② Have you obtained adequate linguistic skills for international information 
collection and action?
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6. Research skills: The ability to set 
cutting-edge research themes in 
the f ield of  Intel l igent  and 
Mechanical Interaction Systems, 
c o n d u c t  t h e  r e s e a r c h 
independently, produce original 
r e su l t s , a nd  p re sen t  t hem 
internationally.

① To be able to set a cutting-edge research topic in the fi eld of Intelligent 
and Mechanical Interaction Systems and develop advanced skills for 
carrying out the research.

② To be able to carry out cutting-edge research and produce original 
outcomes in the fi eld of Intelligent and Mechanical Interaction Systems.

③ To be able to present and discuss research outcomes in English at 
international conferences. 

7. Specialized knowledge skills: Th e 
ability to develop the academic 
skills suitable for high-level 
researchers and professionals in 
the f ield of  engineer ing, in 
addition to advanced knowledge 
and operational capability in the 
a r e a s  o f  I n t e l l i g e n t  a n d 
Mechanical Interaction Systems

① To possess a wide range of expertise in the field of Systems and 
Information Engineering.

② To acquire advanced and specialized knowledge in the areas of Intelligent 
and Mechanical Interaction Systems, and to apply such knowledge for 
research and problem-solving.

8. Ethical skills: Ability to build an 
ethical and psychological view 
appropr ia te  f or  h igh-le ve l 
researchers and professionals in 
the fi eld of engineering.

① To fully understand and comply with research and engineering ethics.
② To obtain ethical knowledge of research involving human subjects and 

fully understand and implement the procedures necessary for such 
research. 

Dissertation evaluation criteria

A thesis is accepted if it satisfi es all of the following criteria.
<Criteria for thesis examination>
1.  The dissertation should provide a clear description of the significance and positioning of the research in the 

engineering fi eld; and should be based on the understanding of international research trends and previous research 
in related fi elds.

2.  Th e dissertation should contain original research outcomes that contribute to the development of the engineering 
fi eld and should be suitable for publication in an academic journal paper.

3.  Th e reliability of the research results should be verifi ed in detail.
4.  The discussion of the research results should be reasonable, and the conclusions should be based on objective 

evidence.
5.  Th e background, purpose, methods, results, discussion, and conclusions of the dissertation should be summarized 

and organized in a format suitable for a doctoral thesis.
<Criteria for the fi nal examination>
1.  (Generic competencies) The student should have acquired knowledge creation skills, management skills, 

communication skills, leadership skills, and international skills appropriate for a graduate of the Doctoral Program 
in Intelligent and Mechanical Interaction Systems.

2.  (Research ability) Th e student should be able to demonstrate advanced research skills in the fi eld of Intelligent 
and Mechanical Interaction Systems. Th ey should be able to set up cutting-edge research topics independently, 
carry out the research, produce original outcomes, and present these results internationally. 

3.  (Specialized knowledge) Th e student should have obtained knowledge and academic skills appropriate for high-
level researchers or professionals in the area of engineering; and specialized knowledge and operational ability in 
the fi eld of Intelligent and Mechanical Interaction Systems.

4.  (Ethical view) Th e student should have acquired an ethical perspective and ethical knowledge appropriate for 
high-level researchers and professionals in the area of engineering; and profound ethical reasoning related to the 
fi eld of Intelligent and Mechanical Interaction Systems. 

<Required standards for thesis submission, the system of review board members, evaluation method, and review 
items>

Th e doctoral dissertation review board shall consist of one chief reviewer and at least four sub-reviewers. Th e chief 
reviewer must be a faculty member of the degree program in charge of supervising the research, and at least two sub-
reviewers must be members of the graduate school faculty. 
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Th e review board must not be formed exclusively by faculty members from the degree program in Intelligent and 
Mechanical Interaction Systems. It should include at least one reviewer from a diff erent category comprising other 
degree programs, diff erent research groups, and external reviewers. 

Th e doctoral dissertation review board evaluates the thesis following the criteria for degree dissertation to provide 
a pass/fail judgment. Th e dissertation will be approved when it is deemed to have reached a doctoral dissertation level 
regarding the fi ve evaluation items described above, including a fi nal (oral) exam in the judgment.

Curriculum Policy

Th e curriculum is organized to cultivate researchers able to discover and solve problems relevant to our society 
from a broad perspective. Courses are designed to cover areas of system design, human-machine-robot systems, 
measurement and control engineering, communication systems, as well as a wide range of basic knowledge and 
ethical perspective in the areas of engineering, science, and technology.

Curriculum 
organization policy

Th e primary goal of the curriculum is to develop advanced research abilities in the fi eld 
of Intelligent and Mechanical Interaction Systems, including general and specialized 
knowledge, ethical view, and research competencies. The curriculum is supplemented, if 
necessary, by Degree Programs' Common Courses, Interdisciplinary Foundation Courses, 
and Graduate General Education Courses.
・Students acquire the Competence of knowledge creation mainly through Special Research 

Courses including: Research in Intelligent and Mechanical Interaction Systems A, B, C, 
Research Paper Presentation Workshops (Research Paper Presentation Workshop in 
Intelligent and Mechanical Interaction Systems I, II and International Conference Paper 
Presentation Workshop in Intelligent and Mechanical Interaction Systems), and 
Collaboratory Research Workshops (Collaboratory Research Workshop in Intelligent and 
Mechanical Interaction Systems III, IV).
・Management skills are obtained through Research in Intelligent and Mechanical 

Interaction Systems courses and Research Proposal Writing Workshops (Research 
Proposal Writing Workshop in Intelligent and Mechanical Interaction Systems III, IV).
・Communication skills are trained through Research in Intelligent and Mechanical 

Interaction Systems courses, Research Proposal Writing Workshops, and presentation at 
academic conferences.
・Leadership skills are gained mainly through Research in Intelligent and Mechanical 

Interaction Systems courses, Research Paper Presentation Workshops, Collaboratory 
Research Workshops, Research Proposal Writing Workshops, teaching assistant experience, 
and participation in extracurricular activities.
・An international perspective is achieved through Research in Intelligent and Mechanical 

Interaction Systems courses, English workshops, and International Conference Paper 
Presentation Workshops.
・Research skills are obtained through Research in Intelligent and Mechanical Interaction 

Systems courses, Research Paper Presentation Workshops, and Research Proposal Writing 
Workshops.
・Specialized knowledge is accomplished through Research in Intelligent and Mechanical 

Interaction Systems courses, Research Paper Presentation Workshops, and Collaboratory 
Research Workshops.
・An ethical view is gained mainly through Research in Intelligent and Mechanical 

Interaction Systems courses and e-learning programs on ethics.

Learning methods・
Processes

・After enrollment, students will be guided by their supervisors to identify socially and 
academically relevant research problems and think about how to solve them on their own.
・Each student will learn independently more specialized knowledge and skills while 

working on their research tasks. 
 In addition, by taking advantage of the multiple supervisor system students will be able to 
receive guidance from sub-supervisors of diff erent areas of expertise beyond the boundaries 
of the degree program and develop their abilities to analyze problems from a broader 
perspective.
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・Students are instructed to present the obtained research fi ndings at seminars and academic 
conferences and publish research papers in academic journals. 

 Evaluation of the studentsʼ performance will provide hints to improve and further develop 
their research.
・Concurrently, each student conducts an Achievement Evaluation self-check periodically. 

Th erefore, students are encouraged to acquire the lacking knowledge or skills to complete 
the program successfully.

Evaluation of learning 
outcomes

・Students will present their research outcomes in the Research in Intelligent and 
Mechanical Interaction Systems A. Performance evaluation of the students will be 
conducted based on the presentation.
・Students will present the results of their thesis dissertation for evaluation in the Research 

in Intelligent and Mechanical Interaction Systems B. Alternatively eligible students who 
have published peer-reviewed papers can apply for early completion and get a screening by 
the evaluation committee.
・Students will take a preliminary evaluation of their thesis dissertation In Research in 

Intelligent and Mechanical Interaction Systems C.
・Achievement Evaluation is confi rmed by the supervisor of the student by reviewing the 

Achievement Evaluation self-check of the student.
・In order to be awarded the degree students must pass a final examination of the 

Achievement Evaluation. 
 Th e examination is conducted by the achievement review board, which will confi rm the 
evaluation plan prepared by the supervisor based on the Standards of Achievement Level 
Assessment.

Admission Policy

Desired students We seek candidates who possess mathematical skills, English language skills, and 
mathematical thinking ability necessary for developing cutting-edge research. Students are 
expected to be able to acquire research skills, specialized knowledge, and the ethical view 
needed to contribute to academia and society as high-level researchers and professionals in 
the fi eld of Intelligent and Mechanical Interaction Systems.

Selection policy A variety of candidates are selected through internal admission selection, general 
entrance examination, and special entrance examination for working candidates. 

An oral examination is required regardless of the examination category.
・Th e internal admission selection process allows candidates who are expected to complete 

the Masterʼs Program in Intelligent and Mechanical Interaction Systems to proceed to the 
doctoral program. Such candidates are expected to include those who possess strong 
fundamental abilities and research skills and are expected to be employed by the Research 
Fellowship for Young Scientists by the Japan Society for the Promotion of Science (DC1 
or DC2) and those suitable for early completion of the doctoral program.
・The general entrance examination selection process allows candidates who possess a 

certain level of research skills and complementary abilities to join the doctoral program. 
Th ose candidates are expected to complete the program within the standard period.
・Th e special entrance examination for working candidates allows working applicants to join 

the doctoral program. 
 Th is process evaluates the achievements and experience acquired as a functional member of 
society in addition to research skills and complementary abilities. This examination is 
conducted according to the Admission Policy and to the candidateʼs personal plan, which 
provides diff erent alternatives such as completing the program while working, using the 
extension system which allows completing the course beyond the standard period to fi nish 
the program, or using the early completion program which allows fi nishing the program in 
one year.

153


