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Akashi College

Year 2024

Course
Title

Ethics for Engineers

Course Information

Course Code

6001

Course Category

General / Compulsory

Class Format

Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade

Adv. 1st

Term

Second Semester

Classes per Week 2

Textbook and/or
Teaching Materials

B - IRTR: [EUSTOIFMEE] . BBFIE and Printed materials

Instructor

Course Objectives

(1) Understand the characteristics of an engineer's job and what kind of ethical responsibilities engineers have in response to them.
(2) Understand what ethical issues engineers may face in their day-to-day work.

4

understanding and knowledge of (1) to (3).
In order to achieve the goals, students will need to study the prescribed textbooks in advance.

3) Have sufficient knowledge of the important social systems related to engineers when dealing with the above-mentioned issues.
Develop the ability to devise effective solutions for typical ethical issues that engineers will encounter, based on the

Rubric

Ideal Level Standard Level

Unacceptable Level

Achievement 1

Fully understand the
characteristics of an engineer's
job and their ethical
responsibilities.

Understand the characteristics
of an engineer's job and their
ethical responsibilities.

Do not fully understand the
characteristics of an engineer's
job and their ethical
responsibilities.

Achievement 2

Fully understand what ethical

issues engineers may face. engineers may

Understand what ethical issues

Do not understand what ethical

face. issues engineers may face.

Achievement 3

Have sufficient knowledge of
the important social systems

related to engineers. to engineers.

Have knowledge of the
important social systems related |important social systems related

Do not have knowledge of the

to engineers.

Fully have the ability to devise
effective solutions for ethical
issues that engineers will

encounter. encounter.

Have the ability to devise
effective solutions for ethical
issues that engineers will

Do not have the ability to devise
effective solutions for ethical
issues that engineers will
encounter.

Assignhed Department Objectives

Teaching Method

Outline

The daily lives of people today are based on highly developed science and technology. This science and
technology is used by highly trained engineers who have a responsibility to society to use it properly based on
their expertise. This responsibility is now becoming more important, and social interest is growing, too. This
course will examine the specific details of this responsibility that engineers bear, what problems may arise in
achieving it, and how to deal with that.

Style

Classes will be held in a lecture style. At the end of each class, students should write and submit a summary
of the class content, their opinions, etc. and this will be evaluated as a small report.
The liaison for this course is Omota.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports. The class will use videos, newspaper articles. etc., and take many examples from recent
accidents and corporate morals. Reference materials and other materials are introduced as a[)propriate during
the class. Therefore, we would like students to show interest in areas other than their specialt

Students who miss 1/3 or more of classes will not be eligible for a passing grade.

y field.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

Applicable to Remote Class

(1 Instructor Professionally
Experienced

Course Plan
Theme Goals
Why engineering ethics?
Why is it necessary for those who aspire to be
engineers to learn ethics? Clarify the links Understand the links between engineers and
1st between engineers and ethics through today's ethics based on today's social background and the
social background, the codes of ethics established |code of ethics.
by the engineering academic societies, etc., and
learn and confirm their significance.
The space shuttle Challenger accident 1
Deal with the space shuttle Challenger accident, [Understand the characteristics and relationships
2nd the most famous case in engineering ethics, and |of the decisions made by the engineers and
discuss the decisions made by the engineers and |executives.
2nd d executives in the organization.
Semeste 3r -
r Quarter Thl? space ?\huttle Challelnger d|sasrt\er 2 fth
Following the previous class, use the case of the T P,
3rd Challenger accident as a guide and consider what Eendu?ﬁggag?élr']'ei;gzeg?g'rbg'rt'giiazgg(fnb'rli'gfs
responsibilities engineers have for making mgna ement 9 9
organization risk management function 9 :
effectively.
The Tokaimura JCO criticality accident 1
Use the JCO criticality accident as an example to
consider the significance of improvement activities |Understan e significance and challenges o
4th ider the signifi fi t activities |Understand the signifi d chall f

that have supported the Japanese manufacturing
industry, the challenges facing them, and how

engineers should engage with them.

improvement activities.




The Tokaimura JCO criticality accident 2
Following the previous class, use the JCO
criticality accident to discuss group thinking,

Learn the characteristics of group thinking and

Sth which collective organizations are prone to, and Et;%?bilities needed to deal with it and secure
how technicians should deal with it to ensure Y-
safety and quality.
Whistleblowing 1
Discuss the purpose of the recently introduced : :
6th whistleblower protection system, criticisms of the Afgtue'crgokr?gwslfgr%e ggéhfngg;gggenbﬁgeirssu es
current laws, and the relationship between this  |P Y ' :
system and engineers.
Whistleblowing 2
Following the previous class, deal with
whistleblowing. An increasing number of
companies have established help desks, etc. as nderstand what needs to be kept in mind to
7th ies h tablished help desks, et Understand what ds to be kept i ind t
part of their efforts to enhance their compliance |ensure proper organizational behavior.
systems. Examine this trend's significance in the
relationship between organizations and
individuals.
Product Liability Actf
Review the details of the Product Liability : B
8th Act—which is said to be the most relevant law for 83'&|ﬂpp{gfgﬁgebﬁ'}%ﬁvqlgdagﬁeogﬁg E?caigcat
engineers—and discuss that it is important for manufgcturin belief
engineers to establish it as a manufacturing 9 :
belief.
Inte}lectual propefrties fth N
Confirm the significance of the patent, copyright, : : :
Sth and other systems for technology development, Qﬁ UL'IT,\edlép&g#%d?ﬁeﬁ,fs'{gﬂ}%tﬁcaé property rights
and examine the issues, etc., facing them that manufacturin
accompany information technology development, 9
etc.
The Bhopal disaster 1
Use the agricultural chemicals factory accident in
10th Bhopal, India—the biggest industrial accident in  [Acquire knowledge of the issues faced in overseas
history—as an example to discuss the further industrial activities.
increasing problems associated with overseas
industrial activities as globalization progresses.
The Bhopal disaster 2
Based on the previous class, examine the fact
that there is a need for engineers to take into Deepen understanding of the previous class and
11th account that technology development is deeply learn effective methods for overseas industrial
related to the interaction between activities.
social conditions, culture, history, and thoughts,
etc., that surround it.
The Roppongi Hills revolving door accident 1
Introduces the activities of the Door Project,
4th which took place after the revolving door Acquire knowledge of failure studies and
12th
Quarter accident, and discuss the ideas and significance of |Heinrich's law.
failure studies and topics such as Heinrich's law in
risk management.
The Roppongi Hills revolving door accident 2
Egsier?egpst;?lgopgg\\/)gﬁg??&r?Igﬁrtlsjrgo;vs Understand that in order to understand and use
13th engineers and that it is important to bass down technology effectively, it is necessary to properly
9 ' p P understand and communicate technology ideas.
knowledge to overcome the problems that result
from this.
Univfersalrg:lesi%n | |
Confirm that there is a political aspect to new - -
14th technology development that gives birth to new Eh%dgrggg'pr?stggc‘égggfp%&f:Cnﬁ?g/risnal ?jte5|gn and
power struggles and discrimination, whereas 4 Y g
universal design is an attempt to democratize it.
The scope of engineering ethics )
wew technologyf/ developments by englﬁeers have Understand the relationship between engineers
15th had a variety of impacts in sectors such as and modern society and wE\at their place in it
information society and medical care. should be
Consider the sort of relation that engineers should )
have to ethics in these other areas.
16th No final exam

Evaluation Method and Weight (%)

Final Report ggggrts&Presentation Eelas-ga()l'fcﬁterrl‘lcs for Total
Subtotal 60 30 10 100
Basic Proficiency 60 30 10 100
Specialized Proficiency 0 0 0 0
Cross Area Proficiency 0 0 0 0




Akashi College

Year 2024

Course
Title

Global Studies

Course Information

Course Code 6002 Course Category General / Compulsory

Class Format Lecture Credits Academic Credit: 2
Mechanical and Electronic System

Department Engineering Student Grade Adv. 1st

Term First Semester Classes per Week 2

Textbook and/or
Teaching Materials

Hideki Tarumoto, Understanding International Sociology, 2nd ed.

Instructor

ARAKAWA Hironori

Course Objectives

(1) Possess international qualities as an engineer who is active in the world.
(2) Understand the current international situation that is in flux.

(2

(5) Understand the fundamentals of cross-border societies.
§6) Be able to delve deeply into issues of interest through the study of the international oneself, carry out research, including
ieldwork, and prepare presentations and papers based on the results.

(7) Be able to engage in discussions on various global issues.

Understand and consider the future of the 21st century and the new international society.
Understand and explain the concepts of race and nation.

Rubric

Excellent

Good

Insufficient

Achievement 1

Possess the international
qualities of a global engineer.

Almost have the international
qualities of a global engineer.

Inability to possess the
international qualities of a
global engineer.

Achievement 2

Understand the current
ifrlwternational situation that is in
UX.

Understand the current
international situation that is in
a state of flux.

Inability to understand the
current international situation
that is in flux.

Achievement 3

Understand and consider the
21st century and the future of
the new international society.

Able to consider what is
required to understand and
consider the 21st century and
the future of the new
international society.

Cannot understand and reflect
on the 21st century and the
future of the new international
society.

Achievement 4

Understand and fully explain the
concepts of ethnicity and
nation.

Almost understand and explain
the concepts of ethnicity and
nation.

Cannot understand and explain
the concepts of ethnicity and
nation.

Achievement 5

Understand the fundamentals of
transnational societies.

Almost understand the
fundamentals of transnational
societies.

Cannot understand the
fundamentals of transnational
societies.

Achievement 6

Through students' own study of
international relations, be able
to delve deeply into issues of
interest, conduct research,
including fieldwork, and prepare
presentations and papers based
on the results of that research.

Almost can carry out research,
including fieldwork, and can
write a presentation and a
thesis based on the results of
the research.

Cannot carry out research,
including fieldwork, and prepare
a presentation or thesis based
on the results of that research.

Achievement 7

Be able to discuss various global
issues.

Almost can discuss and debate
global issues.

Cannot discuss global issues.

Assignhed Department Objectives

Teaching Method

Outline

This course is designed to introduce students to various issues in the global society, and after understanding
the basic concepts of social science and international sociology, students will select a topic related to

international society and independently research, present, and discuss the topic. The objective is for students
to acquire the knowledge of global issues necessary for engineers and researchers, and to actively cultivate
their own future-oriented thinking about various issues and their ability to approach society.

Style

Textbooks and reference books will be used, but the class will also focus on presentations on various global
issues that arise from time to time. After the lecture on international social issues, each student will choose a
theme based on the textbook or reference book in which he/she is interested, delve deeply into it, and
conduct research, including fieldwork and surveys (even online) if possible. Students are required to present
the results of their research and ultimately write a thesis. In the presentation, students will be evaluated on
their own research as well as their interpretations of the textbook and class discourse, so preparation for
reading the respective books is required.

Notice

The total amount of study time for this course is equivalent to 90 hours, which is the sum of the study time
guaranteed in class, preparation, and review, and the standard self-study time required to prepare the
presentation and the assigned paper. "Global Studies" is a discipline that is constantly changing according to
social conditions. Students are expected to approach class with a daily interest in current affairs. Each
presenter is required to prepare a resume for his/her topic, and the audience will be graded on the questions
they ask in response to the presentation. Therefore, please be sure to read the relevant sections of the
textbook for each presentation. Proactive participation is essential.

Lectures will be given in English, with Japanese as appropriate.

Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

Active Learning

[0 Instructor Professionally
Experienced

Aided by ICT Applicable to Remote Class

Course Plan

Theme Goals




1st
Semeste

What is Global Studies?

To fully understand the differences between the

1st : : - natural and social sciences, which are usually
How international societies are created and why p p g -
we need a theory of international relations. studied, and the international community.
MDGs and SDGs
Understand the new international sustainable
2nd Focuses on new ways of setting goals in the development goals and the role of Japan in the
international community and considers industrial world.
international cooperation.
Contemporary International Political Economy
International Politics Understand the basic mechanisms of international
3rd - : politics and the international economy, which are
Students will learn about economics and the : !
actual international financial crisis and examine it |C10Sely related to the industry.
in light of the market and legal system.
Security, International Cooperation, and National
Interests
Understand the relationship between the state
4th Students will learn about the transformation of and the international community, and be able to
the international community and the articulate this understanding in their own
resocialization of the concept of security, and discourse.
examine and discuss the relationship between the
state and the international community.
International Sociology (Migration Issues and the
(1QSutarter EU) (1) Understand the current situation of immigration in
5th Each student will present a case study of gm%.g'gwﬁng E‘fg%geénagﬁebergglgn? Cfg;g]g:fate
immigration policy in the U.S. and various issues [N 5 OWC DPITORS P
in the EU, and deepen their awareness of these 9 P ’
issues through discussion and other means.
International Sociology (Migration Issues) (2)
; ; ; Understand various problems occurring in various
Students will present various issues of Fp : :
th | mmigration ihthe former Sovit Unjon, Germany, |<OUTr s, Icluding refgce ssues, and be able to
and the UK based on each case study. The ;
discussion will be held on the problems and the its people.
way forward.
Quizzes and assigned reports
To confirm the discourse in Global Studies and to |Understand the importance of knowing what each
7th test the understanding of various students on student is interested in in the international
each of the issues. Provide guidance on the community and expressing it in writing.
progress and content of the assigned reports
related to each student's presentation.
Issues in Asia (1)
sth gggﬂgmiscvi‘ggupe';eisﬁ%tag{‘ A;\asc?gtl(c(_farll,inr;’st_(r)args\?;h,ar;ﬂ 4 |Understand geopolitical issues in East Asia, which
the Korean Peninsula). Each student will also is geographically close to Japan.
discuss and debate the geographical proximity
and relationship with Japan.
Issues in Asia (2)
To understand Southeast Asia and Oceania in
9th Each student will present a paper on various general, with which we have many academic
issues in Southeast Asia and Oceania, including exchanges.
actual surveys.
Issues in Asia (3)
To encofuragehconsideration offintErnationaL
society from the perspective of Okinawa. The i :
faculty will also report on field research conducted |Understand the geopolitical role of Okinawa, a
10th by the faculty on ethnic issues in South Asia and crossroads of civilizations. Understand geopolitical
the current state of happiness surveys in Bhutan, issues in South Asian countries, including Bhutan.
the Land of Happiness, and consider national
strategies.
Challenges to Development, Poverty, and
h Discrimination (1) Uné:lerstland that Japan rr]las been actia/ely inxolved
11t : : : in development in Southeast Asia and South Asia
2nd Each student will present in-depth case studies ; : f '
Quarter from Nepal, Thailand, and Cambodia and discuss including the reasons for this.
the pros and cons of development.
Challenges to Development, Poverty, and
Discrimination (2)
: : Understand that the elimination of poverty is one
Recent examples of gender in South Asia, - h :
12th development in Africa and Latin America will be gggh% vn\?r?asg gggﬁnstt'sg’gﬁts C'gntré% SaEGa?{ ianréd sfthrligll(ist
used to examine what international development t ul thi bi u u
should look like. We will also deepen our 0 solve this problem.
understanding of JICA, the actual Japanese
government development organization.
The 21st Century and the New International
Society (1) . . L
Understand globalism, localism, and globalization,
13th and have knowledge of specific corporate

The latest discourses on globalization and its
paradoxes will be presented and examined
through presentations and discussions.

movements and social movements.




The 21st Century and the New International

Society (2) Able to understand the reality of international
14th terrorism and the current situation. Understand

The course will examine issues of terrorism in what measures countries are taking to deter such

contemporary international society, based on an |terrorism.

understanding of its dynamism.

The 21st Century and the New International

Society (iii)

The reality of environmentally conscious behavior gt%%?ggta?adt E]haev\e/agéoe%s drigggg{ggs ol gleogglle to
15th will be learned from the current situation in have an opini h pt deal with int tional

environmentally advanced countries, and the : p! -'OQ 0? : c|>wt 0 deal with internationa

relationship between industrial people and the ISSues as an Iindustrialist.

environmental issues surrounding them

internationally will be examined.
16th Final Examination A final exam and a final report will be required.

Evaluation Method and Weight (%)

Attitude
Assighments & : . |(attendance : :
Exams Presentation Peer Evaluation and questions Portfolio Other/Quiz Total
asked in class)
Subtotal 50 20 0 20 0 10 100
Basic Skills 25 10 0 20 0 0 55
Specialized
Skills 15 0 0 0 0 10 25
Cross Field
Skills 10 10 0 0 0 0 20




Course

Akashi College Year |2024 Title Geophysics
Course Information
Course Code 6003 Course Category General / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁﬁt}and Electronic System Student Grade Adv. 1st
Term Second Semester Classes per Week 2

Textbook and/or
Teaching Materials

Printed materials

Instructor

YOKOYAMA Masahiko

Course Objectives

(1) Learn about the observation techniques and results characteristics for the physical properties related to the solid Earth (gravity,
seismic waves, geomagnetism, thermal flow, etc.) and understand their meaning. Also understand the basic principles of
observation equipment.
(2) Learn about how the Earth's internal structure, surface phenomena, and history have been interpreted using the observations
described in (1). By doing this, comprehensively understand the solid Earth system.
(3) Understand the concept of plate tectonics and the relationship between them and the movement of the Earth's layers and
topography. By doing so, learn the basic knowledge for considering the global environment and disasters such as earthquakes and

volcanic eruptions.

It is necessary to self-study the basic theorems of mechanics and electro-magnetism in order to achieve these goals.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Fully understand the
mechanism for estimating the
physical properties of objects
from the observation results.

Understand the mechanism for
estimating the physical
properties of objects from the
observation results.

Do not understand the
mechanism for estimating the
physical properties of objects
from the observation results.

Achievement 2

Fully understand what kinds of
observation evidence the
modern understanding of the
Earth is estimated on.

Understand what kinds of
observation evidence the
modern understanding of the
Earth is estimated on.

Do not understand what kinds
of observation evidence the
modern understanding of the
Earth is estimated on.

Achievement 3

Fully understand natural
phenomena such as
earthquakes and volcanic
eruptions through the concept
called plate tectonics.

Understand natural phenomena
such as earthquakes and
volcanic eruptions through the
concept of plate tectonics.

Do not understand natural
phenomena such as
earthguakes and volcanic
eruptions through the concept
called plate tectonics.

Assigned Department Objectives

Teaching Method

Outline

The course will have lectures on how the structure and properties of the Earth (mainly the solid Earth) are
currently understood. Since the purpose of geophysics is to capture the Earth quantitatively using physical
quantities such as gravity and heat, the main purpose of this course is to understand the physical properties
of the materials that make up the Earth, and explain the basic properties and observation techniques of each
physical quantity. It will also explain the laws of physics and basic structures used in the observation
equipment. It will be taught by a faculty member who is investigating the magnetic properties of deep-sea
sediment obtained in core drilling at Academia Sinica in Taiwan.

Style

Classes are held in a lecture style.
The liaison for this course is Takeuchi.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for Fre—study/ review, and completing
assignment reports. The course plan may change. Lessons are serial,

Students who miss 1/3 or more of classes will not be eligible for evaluation.

not standalone.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

Applicable to Remote Class

Instructor Professionally
Experienced

Course Plan
Theme Goals
Course guidance / The shape and size of the
Earth (1) Understand the role played by the academic field
1st Explain, as guidance, the course policy and of "geophysics" and the role that physics
overview. development plays in understanding the Earth's
Introduce a perception of the Earth's shape and |internal structure.
size in ancient times.
The shape and size of the Earth (2)
2nd Explain the definitions of the currently recognized [Understand the basics of positioning using
shapes for the Earth (Earth ellipsoid and geoid), [geometry.
and also describe the basics of positioning, too.
égg'leste 3rd Gravity : : Understand how to estimate the Earth's internal
r Quarter 3rd Eg?tlﬁlg ;’nvggg g;?jvggnnsqig?T)%tgiynggobvgllﬁgi;geit structure from the laws and observed values of
Also explain the meaning of gravity anomaly. gravity that acts on it.
IEioslgailﬁythe concept of isostasy and its relationship | Understand the concept of isostasy and the
4th wit[.)h gravity. AIso?ntroduce e>¥amp|es of crustal P characteristics of the Earth's gravity that is related
movement caused by it. toit.
Seismic waves - N
h P : Understand the characteristics of seismic waves
5th Eﬁglﬂgtﬁg%sn?(t#rgu?\iesﬁlrfgqlucn\év:l}gﬁ%u?w%d explain and how to estimate earthquake information
structures using them. using them.




The interior structure of the Earth (1) Und o P :
' erstand the principles of a seismic refraction
6th Introduce the larger structure of the Earth's survey and the method for estimating the Earth's
interior, which has been estimated mainly using |; terior structure that it
seismic wave analysis. interior structure that uses it.
The interior structure of the Earth (2) Und _— P :
erstand the principles of a seismic reflection
7th IEgtIft%(.j:gﬁrtfgies'l“'abtgfr?/;ﬁiﬂ ?\tar:%tgéﬁ ggttirrfated survey and the method for estimating the shallow
mainly using seis%ic’wave analysis subterranean part's structure that uses it.
Earth heat Understand the meaning of heat in physics and
8th Explain what is the source of heat inside the the state of the Earth's interior that can be
Earth, and show the calorimetric distribution on  |estimated from the calorimetric distribution on
the surface layer of the Earth. the its surface.
Geomagnetism
9th Explain the magnetic distribution on the Earth's Understand the causes of geomagnetism by
surface and how geomagnetism was created. understanding "What does magnetism mean?"
Furthermore, explain magnetic anomalies.
Roc:< maﬁnetismhand pailreoma nebtism
Explain the mechanism for rocks becoming :
10th magnetized and introduce the magnetism shifts Ugg%?tig?i gl?re\:fcr)r;ﬁcht?grl]sm ﬁg?ﬁsrecords past
from the past that have been investigated using 9 g :
it.
Continental drift S .
Introduce the classic continental drift theory by ycréﬁfrs]ganrtlgltdhﬁf?['ﬁégal '.r.";?sr rirrll?gr?nref?;ti ons. and
11th Wegener. Also explain the continental position's h : h ry, . I p'ft gt/
restoration by paleomagnetism that has triggered Og;\gﬁ\?a%sotlljn:ja;ét e continental drift using current
a revival of continental drift theory. '
Thelspreadifr|19 of the seaflor?r dund g
Explain seafloor's topography and undergroun ; ;
4th 12th structure and the relationship between magnetic Understan?_ the hygothtﬁts};s thatt asstcntl:lgtgé
Quarter anomaly distribution in the ocean and the theory |9€0Magnetic records with continental drift.
of seafloor spreading.
Ei?sgitrf(tzﬁoenic?n(cle)pt and movement of plates and Understand the original meaning of the concept
13th the shape their boundaries as the basis for plate ga“%-d pl?:telz ge-%ot?]'cs and its difference from
tectonics. ontinental dri eory.
Plate tectonics (2)
Use plate tectonics to explain the movement of Understand how natural phenomena such as
14th the Earth's layers (earthquakes, volcanic activit earthquakes and volcanic activities can be
orogeny etcgl q ' Y explained with plate motions.
PIatedtectonrics 3) h d |
Introduce the properties of hotspots, and explain : _—_
15th the difference between relative and absolute plate mﬁgﬂ 2?{‘}’1 glg}\%ig%té%ﬁ work within the
motions. Furthermore, explain the driving force of ’
plate motions.
16th Final exam
Evaluation Method and Weight (%)
Exercise Examination Total
Subtotal 30 70 100
Basic Proficiency 30 70 100
Specialized Proficiency 0 0 0
Cross Area Proficiency 0 0 0




; Course |Introduction to Nano
Akashi College Year |2024 Title Materials Design
Course Information
Course Code 6004 Course Category General / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁﬁt}and Electronic System Student Grade Adv. 1st
Term First Semester Classes per Week 2

Textbook and/or
Teaching Materials

Handouts

Instructor

NAKANISHI Hiroshi

Course Objectives

Objectives are to:

Evaluation 1: Understand the various laws that govern the natural world and learn the methods in applying the laws to
nanomaterials design through the lectures.
Evaluation 2: Deepen one’s understanding of quantum mechanics and develop presentation skills in expressing one’s opinions and
ideas to others plainly through exercises and a presentation.
Evaluation 3: Develop the basic skills in applying and expanding nanomaterials design to researches in one’s major field. (D, E, H)

Rubric
; ; Unacceptable Level of
Ideal Level of Achievement Standard Level of Achievement Achievement)
The student did not describe
The student clearly understands | The student describes that that material properties come
Evaluation 1 and explains the nanomaterials |material properties come from [from the quantum mechanics
design methods. the quantum mechanics. and did not explain the
nanomaterials design methods.
The student clearly understands | 1,0 ot dent utilizes the The student did not utilize the
Evaluation 2 and explains how to utilize the uantum mechanics algebra uantum mechanics algebra
quantum mechanic algebra. 9 gebra. 1q gebra.
The student applies the The student proposes the The student did not propose the
Evaluation 3 nanomaterials design for application of the nanomaterials |application of the nanomaterials

developing her/his field.

design in her/his field.

design in her/his field.

Assignhed Department Objectives

Teaching Method

Outline

Nanomaterials design is a method of designing various materials that support the present and future science
and technologies. An objective of this course is to develop a scientific way of thinking by learning
nanomaterial design. First, students are going to learn the outline of quantum mechanics, which explains the
motions of nuclei and electrons that make up a material. Second, the students are goin
quantum mechanics clarifies the composition and characteristics (physical properties) of materials. Lastly, the
students are going to learn the state-of-the-art nanomaterials design method to design highly-functional
materials, which will be required in various engineering fields in the future.

to learn how

Style

Outline and necessary subjects will be illustrated through theory lectures, followed by practice lectures.
The student is expected to solve the practice problems with her/his own hands, and to explain her/his
solutions to other students easy to understand.

Notice

In this course, the learning time guaranteed in the class and the total of the standard self-study time
necessary for the preparation / review are 90 hours of study content.
Students who miss 1/5 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

Active Learning

O Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
Outline of Quantum 'I:VIechanics (First Half)
Learn the outline of quantum mechanics and : :
1st differences between quantum mechanics and Th:nsttunq]e%te%gﬁgs;rr:g ﬁgﬁ{gﬁéﬁf E’\%tagen?cs
Newtonian mechanics by comparing the two quantu
mechanics.
Outline of Quantum Mechanics (Second Half) Th - -
; f e student explains the description of the
2nd Ir_ﬁgcrrr]latrtlwigawfthod of expressing motions quantum particle motion in quantum mechanics.
Basics of Quantum Mechanics 1 (Operator
3rd Algebra) The student handles the basic algebra necessary
Learn operator algebra, which is necessary to in quantum mechanics.
1st 1st learn guantum mechanics
?emeste Quarter Basics of Quantum Mechanics 2 (Schrodinger
Equation) The students explains the relation bet
4th Schrodinger wave equation is the basic equation € students exp.ains the relation between wave
in quantum mechanics. Learn Schrédinger wave packet and particle motion.
equation.
Basics of Quantum Mechanics 3 (Commutation
sth Relations I: Coordinates and Momentum) The students operates the commutator brackets
Learn the commutation relation between to coordinates and momentum.
coordinates and momentum.
Basics of Quantum Mechanics 4 (Commutation
6th Relations II: Angular Momentum) The students operates the commutator brackets

Learn the commutation relation regarding an
angular momentum.

to coordinates and momentum.




Basics of Quantum Mechanics 5 (Hermitian

The student explains the Hermitian, and

7th Operators) calculates the time evolution of expectation value
Learn about Hermitian operators. of physical quantity.
Basics of Quantum Mechanics 6 (Square well
8th Potential) The student derives the quantum states of a
Learn the quantum states of a particle bound by a [particle bound by a square-well potential.
square-well potential.
Basics of Quantum Mechanics 7 (One-Dimensional
oth Scattering Problem and Tunnel Effect) The student derives the transmission probability
Learn about scattering problems and understand [through the square-well potential energy barrier.
the tunnel effects.
Basics of Quantum Mechanics 8 (Harmonic
10th Oscillators) The student derives the quantum states of
Learn about the quantum states of harmonic Harmonic Oscillator.
oscillators.
11th Ezzig)s of Quantum Mechanics 9 (Lattice Specific The student derives the heat capacity of Einstein
Learn about Einstein solid. solid.
Electron Configuration of Atom 1 ;
12th Learn about the quantum states of an electron 'é’lt;%tsrg#d%ngﬁéptlgrlgs the quantum states of an
bounded by the Coulomb force. )
(%Tlgrter Electron Configurat)ion of Atom 2 (Spin and
Quantum Statistics . ) L
13th Learn about the existence of spin, the outline of ggeafg#]jent explains the electron configuration in
the quantum statistics, and the periodic laws of ’
elements.
Cohesion Mechanism of atoms in materials (Ionic |The student explains the ionic bond, covalent
14th Bond, Covalent Bond and Metallic Bond) bond and metallic bonds )
Learn the cohesion mechanisms of atoms in Learn the cohesion mechanisms of atoms in
materials. materials.
Density Functional Theory and Computational
Material Design
15th Learn the density functional theory, the first The student explains the nanomaterials design
principle calculation based on the density methods.
functional theory, and nanomaterials design
using the first-principle calculations.
16th Term-end examination
Evaluation Method and Weight (%)
Mutual
P Practice & Evaluations : -
Examination Presentation between Behavior Portfolio Other Total
students
Subtotal 80 20 0 0 0 0 100
Basic Ability 20 5 0 0 0 0 25
Technical
Ability 50 5 0 0 0 0 55
Interdisciplinar
v Ability 10 10 0 0 0 0 20




Akashi College

Year 2024

Culture and
Communication

Course
Title

Course Information

Course Code

6005

Course Category

General / Elective

Class Format

Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade

Adv. 1st

Term

First Semester

Classes per Week

2

Textbook and/or
Teaching Materials

Instructor

INOUE Hidetoshi

Course Objectives

(1) Deepen understanding of different cultures.
(2) Improve one's ability to follow English pronunciation and rhythm.
(3) Become proficient with TOEIC format questions.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Fully deepened understanding
of different cultures.

Deepened understanding of
different cultures.

Did not deepen understanding
of different cultures.

Achievement 2

Fully gained English

pronunciation and rhythm. and rhythm.

Gained English pronunciation

Did not gain English
pronunciation or rhythm.

Achievement 3

Fully became proficient with
TOEIC format questions.

Became proficient with TOEIC
format questions.

Did not become proficient with
TOEIC format questions.

Assignhed Department Objectives

Teaching Method

Learning a language is more than just learning words. It also includes cultural Iearning? aspects, such as the
thoughts and values of the people who speak it. Therefore, these exercises will cover la

nguage, culture, and

Outline communication. Taking the UK and business English as an example, the goal is to improve students' English
skills by understanding the differences and commonalities with Japan. The level of English to be used in this
exercise is somewhat easy, so it is not intended as an advanced course.

In order to achieve the goals, students will need to self-study as follows:

Style - Look up important words in advance and understand them in English.

- Review the model dialogs learned in the class and practice using the accompanying CD until able to recite it.
- Ensure adequate preparation time for assignments.
Notice - Reassessments will not be permitted if students are late or absent from the class and unable to work or give

presentations without reasons such as absence due to suspension, etc.
Students who miss 1/4 or more of classes will not be eligible for a passing grade.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan

Theme

Goals

1st
Quarter

1st
Semeste
p

1st

First semester class guidance
Explain an overview of the first semester classes,
assignments, and evaluation method

2nd

Check In and Work Out

Listening and reading comprehension about
conversations at the counter

Chapter 1: Daily life

Understand conversations at the counter.

3rd

What Will the Weather Be Like?

Listening and reading comprehension about the
weather

Chapter 2: Clothing

Understand the weather.

4th

A London without Red Buses?

Listening and reading comprehension about
London buses

Chapter 3: Grocery Shopping

Understand London buses.

5th

Back to the Future

Listening and reading comprehension about
railways

Chapter 4: Cooking

Understand railways.

6th

Shop-'n'-Chat

Listening and reading comprehension about
shopping

Chapter 5: Eating out

Understand shopping.

7th

First semester overall review

Review the topics covered in the first semester.

8th

Midterm exam

2nd
Quarter

9th

More Than Just a Post Office

Listening and reading comprehension about the
concept of post offices

Chapter 6: Shopping for Clothing

Understand the concept of post offices.

10th

Off the Beaten Path
Listening and reading about tourism
Chapter 7: Housing

Understand tourism.




Dining Out Diversity ]
11th IEletti?éng and reading comprehension about food Understand food culture.
Chapter 8: The Weather
Afternoon Tea
12th Listening and reading about afternoon tea Understand afternoon tea.
Chapter 9: At a Movie Theater
The Beatles Are Forever
13th Reading about the Beatles Understand the Beatles.
Chapter 10: Sports
Football: Sport or Business?
14th Reading about football Understand football.
Chapter 11: Traffic and Commuting
: Review the topics covered in the second
15th Second semester overall review semester.
16th Final exam
Evaluation Method and Weight (%)
Examination Short Tests Other Total
Subtotal 80 20 0 100
Basic Proficiency 80 20 0 100
Specialized Proficiency 0 0 0 0
Cross Area Proficiency 0 0 0 0




Akashi College Year |2024 C%':Ee Overseas Training

Course Information

Course Code 6006 Course Category General / Elective

Class Format Practical training Credits School Credit: 2
Mechanical and Electronic System

Department Engineering Student Grade Adv. 1st

Term Year-round Classes per Week 2

Textbook and/or

Teaching Materials none

Instructor

Course Objectives

(1) To enhance the educational experience through active participation in overseas training.
(2) To achieve a broad perspective by joining activities in different cultural environments.
(3) Communicate using English.

Rubric
Ideal Level Standard Level Unacceptable Level
To enhance the educational To enhance the educational Did not enhance the educational
Achievement 1 experience through active experience through active experience through active
participation in overseas participation in overseas participation in overseas
training. training. training.

Did not achieve a broad
perspective by joining activities
in different cultural
environments

To achieve a broad perspective |To achieve a broad perspective
Achievement 2 by joining activities in different |by joining activities in different
cultural environments cultural environments

Can not communicate using

Achievement 3 Communicate using English Communicate using English English

Assigned Department Objectives

Teaching Method

This course aims to allow the student to acquire through various training experiences overseas to think with a
global perspective and improve their communication skills. The training period is during the summer holiday
period. The number of training days shall be ten days or more. This course requires self-study time equivalent

Outline to 90 hours or more, including overseas training, prior guidance (manner education, a preliminary survey of
training destinations), post-event report meeting, and reports to handle the related organizations. Advanced
Course Committee decides whether or not the overseas training participated fulfill this course requirement.
Style

Keep close contact with your principal academic advisor. Actively engage with local people during the training
Notice period, communicate with them, keep an attitude suitable for trainees, being careful with manners such as
clothes and language.

Characteristics of Class / Division in Learning

Active Learning Aided by ICT Applicable to Remote Class EDXpIenrisé::]uccetgr Professionally
Course Plan
Theme Goals
1st Guidance E?QLaen?}ai?r?inogf ggtfaectzsgrse, advice about etiquette
2nd Practice %rn;jiE’\\/iir(\j;e(ajletseiic#:tiicoarlselzxperience at overseas
3rd idem idem
1st - -
Quarter |4th idem idem
5th idem idem
6th idem idem
1st 7th idem idem
?emeste 8th No mid term exams
9th idem idem
10th idem idem
11th idem idem
2nd 12th idem idem
Quarter [13th idem idem
14th idem idem
15th idem idem
16th No End Term Exams
1st idem idem
2nd idem idem
>nd 3rd 3rd idem idem
Eemeste Quarter 4th !dem !dem
5th idem idem
6th idem idem
7th idem idem




8th

No mid term exams

9th idem idem
10th idem idem
11th idem idem
4th 12th idem idem
Quarter |13th idem idem
14th idem idem
15th idem idem
16th No End Term Exams
Evaluation Method and Weight (%)
Mutual
Examination Presentation Eé?\ll\ll":é:,?ns Behavior Portfolio Other Total
students
Subtotal 0 0 0 0 0 0 0
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 0 0 0 0 0 0 0
Cross Area
Proficiency 0 0 0 0 0 0 0




Course

Creative Faculty

Akashi College Year |2024 Title Development
Course Information
Course Code 6007 Course Category Specialized / Compulsory
Class Format Experiment Credits School Credit: 2
Department gﬁg&%@ﬁ?‘t}and Electronic System Student Grade Adv. 1st
Term Second Semester Classes per Week 4
Textbook and/or
Teaching Materials
Instructor NAKANISHI Hiroshi

Course Objectives

(%2 Can set goals and plan work on a group basis, perform work voluntarily, and report on work progress and work results
effe

ctively.
3

2) Can apply expertise and present problem solution plan.
Can demonstrate communication skills and teamwork through cooperation and work distribution in group work.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can set goals and plan work on
a c_froup basis, perform work
voluntarily, and report on work
progress and work results
effectively.

Can set goals and plan work on
a group basis, perform work
voluntarily, and report on work
progress and work results.

Cannot set goals and plan work
on a group basis, perform work
voluntarily, and report on work
progress and work results.

Achievement 2

practicable problem solution
plans.

Can apply expertise and present

Can applyexpertise and present
a problem solution plan.

Cannot apply knowledge and
present a problem solution plan.

Achievement 3

Can effectively cooperate,
distribute work, and
demonstrate communication
skills and teamwork through
group work.

Can cooperate, distribute work,
and demonstrate
communication skills and
teamwork through group work.

Cannot cooperate, distribute
work, and demonstrate
communication skills and
teamwork through group work.

Assigned Department Objectives

Teaching Method

Outline

In this course, students will experience cooperation, work distribution, and administrative roles through group
work, and will foster their ability to solve problems in engineerin
of working on a task, they will widely develop the relevant knowledge through assembling equipment,
handling devices, and investigating performance, etc. to foster creativity through engineering design

assignments.

design in a practical manner. In the process

Style

They will apply their knowledge of the fields of their Advanced Course study and conduct creative experiments
and exercises for assignments under the faculty in charge. Students will form groups of around 4 members
from different Advanced Courses and work on the assignment. After the assignment theme is presented and
explanations on basic knowledge, etc. are given, students will conduct all of the Plan-Do-See activities in
groups within the given time and submit a report. Results will be presented verbally in the discussion and
presentation session.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports. Students will be divided into groups during guidance.
Students who miss 1/5 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

Active Learning

Aided by ICT

Applicable to Remote Class

(1 Instructor Professionally
Experienced

Course Plan
Theme Goals
Class guicllance, tgam divisci]onH ar|1(d tt1:eam builllding
Receive class guidance and check the overa : -
1st schedule, activity conditions, and evaluation g(r)'\é:ltee;sttand the course aims and assignment
methods. Divide into teams and do team building )
activities.
Create problem solution plans for the assignment | Can act voluntarily in group activities and
2nd and formulate and implement an action plan in contribute to the team by demonstrating
groups. communication skills and teamwork.
3rd Same as week 2 Same as week 2
3rd Plan discussions and presentations: Present
ond Quarter 4th problem solution plans for the assignment and Can explain to others how effective and
Semeste give an oral presentation of an implementation reasonable the proposed solutions and plans are.
plan.
r
Can reconsider in groups the activity plans and
5th make a better implementation plan based on the [Same as week 2
results of the planning discussion.
6th Same as week 5 Same as week 2
7th Same as week 5 Same as week 2
8th Same as week 5 Same as week 2
9th Same as week 5 Same as week 2
?ﬂ]arter 10th Same as week 5 Same as week 2
11th Same as week 5 Same as week 2




12th Same as week 5 Same as week 2
13th Same as week 5 Same as week 2
14th Same as week 5 Same as week 2
Results presentation: Present the implemented [Can explain to others how reasonable the
15th problem solution plan and give an ora implemented solution plan was and the outcome
presentation of the outcome of implementing it.  [of implementing it.
16th No final exam
Evaluation Method and Weight (%)
Examination Presentation Report Behavior Portfolio Other Total
Subtotal 0 40 50 10 0 0 100
Basic
Proficiency 0 5 5 10 0 0 20
Specialized
Proficiency 0 10 20 0 0 0 30
Cross Area
Proficiency 0 25 25 0 0 0 50




. Course |Engineering Topics for
Akashi College Year 2024 Title Ad?/anced 8ourge Students
Course Information
Course Code 6008 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁﬁt}and Electronic System Student Grade Adv. 1st
Term Second Semester Classes per Week 2
Textbook and/or

Teaching Materials

Instructor

WATANABE Moriyoshi,HIRAISHI Toshihiro,NAKANISHI Hiroshi, NOMURA Hayato,

Course Objectives

(1) Understand the latest technological issues in one's own area of specialty, their solutions and the status of their efforts.
(2) Learn about the latest issues in areas different from one's own area of specialty.
(3) Learn and understand topics about technologies and research that are co-existence friendly in each area of specialty.

Rubric

Ideal Level Standard Level Unacceptable Level

Achievement 1

Understand the latest
technological issues in one's
own area of specialty, their

Understand the latest
technological issues in one's
own area of specialty, their

Do not understand the latest
technological issues in one's
own area of expertise, their

solutions and the status of their
efforts.

solutions and the status of their
efforts.

solutions and the status of their
efforts.

Achievement 2

Learn about the latest issues in
areas different from one's own

Learn about the latest issues in
areas different from one's own

Do not learn about the latest
issues in areas different from

area of specialty. area of specialty. one's own area of specialty.

Achievement 3

Do not learn and understand
topics about technologies and
research that are co-existence
friendly in each area of
specialty.

Learn and understand topics
about technologies and
research that are co-existence
friendly in each area of
specialty.

Learn and understand topics
about technologies and
research that are co-existence
friendly in each area of
specialty.

Assigned Department Objectives

Teaching Method

In order to broaden students' backgrounds as an engineers, it is important for them to actively learn not only
their own areas of specialty but learn other areas, too. In this course, faculty members from different areas of
expertise will give knowledge of the trends in technological development in an interdisciplinary manner both
inside and out of this course. Classes will cover various topics and take place in a relay form:

Nakanishi: Guidance and interdisciplinary area (three classes)

Outline Fujiwara: Mechanical systems (three classes)
Nomura: Electronic and information systems (three classes)
Watanabe: Urban systems (three classes)
Hiraishi: Building system (three classes) By learning about various development and research processes,
?_thgents will develop universal thinking and flexible development capabilities beyond their respective technical
ields.
Of the 15 week-period, Nakanishi will teach the guidance in week 1 in a lecture-style format.
Fujiwara will teach classes from weeks 2 to 4 in a lecture-style format.
Style Nomura will teach classes from weeks 5 to 7 in a lecture-style format.
Y Watanabe will teach classes from weeks 8 to 10 in a lecture-style format.
Hiraishi will teach classes from weeks 11 to 13 in a lecture-style format.
In weeks 14 and 15, Nakanishi will teach classes in the form of off-campus exercises.
This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
Notice assignment reports. Although there will be many topics outside of students' own specialties, they will be

explained in a way that is easy to understand, so students should be able to properly learn them.
Students who miss 1/5 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

Active Learning

(1 Instructor Professionally
Experienced

[0 Aided by ICT Applicable to Remote Class

Course Plan

Theme Goals

2nd
Semeste

3rd
Quarter

Course aims (Nakanishi)

Explain the purpose of Engineering Topics for
Advanced Course Students. Inform the evaluation
methods and other details. Explain the
importance of actively learning a wide range of
knowledge through self-experience, recent
science and technology topics, etc.

Understand an overview of this class and create a

1st pre-learning plan.

Thermal Fluid Problems in Engineering
Problems related to thermal fluid are faced
everywhere in engineering, such as cooling of
housing and electronic equipment. This lecture
will discuss the basic laws of such thermal
problems. (Fujiwara)

Can understand the basic laws of heat conduction
and heat transfer, and be able to perform basic
thermal calculations.

2nd

Practical Thermal Problem Analysis

When performing a hand-calculation level analysis
of a thermal problem, it is necessary to model
and simplify the actual thermal problem. Modeling
of each element for practical thermal problems
will be discussed. (Fujiwara)

Can model each element and perform thermal

3rd calculations for practical thermal problems.




Challenges in Analyzing Thermo-Fluid Problems
To perform analysis of thermal problems at the
hand-calculation level, thermophysical properties, Can discuss the procedures for obtaining non-
ath heat transfer coefficients, and other values are | 47 1ha5ed physical properties and heat transfer
required. We will understand the process of coefficients
constructing such a database and discuss ’
uidelines for more complex thermal problems.
?Fujiwara)
Automation 1 (Nomura)
5th Learn about the concept of work automation, Can explain events that can be automated.
using existing cases as materials.
Automation 2 (Nomura) : :
6th Learn about platforms used for programmatic gﬁ?o?ri(z?tlie(l)lnn a platform used for programmatic
automation. )
Automation 3 (Nomura) C lai d f " ti titi
Learn how to clarify the procedure to automate a an explain procedures for automating repetitive
7th task, consider the form of the output, and realize Eﬂﬁga 'nh rer%ear;cnqsactlwtles and daily routines
it through programming. gh prog .
Can explain the impact of development activities
8th Development and Environment(Watanabe) on the environment, and the disaster prevention
function of the nature.
Can explain indicators, life cycle
oth Environmental load and Environmental impact assessment(LCA), and environmental impact
assessment method(Watanabe) assessment methods related to the impact of
human activities on the environment.
Can explain the three environmental ethics of
10th Environmental Risk and Ethics(Watanabe) Pgstgﬂflcgufﬁfi'étﬁgfs‘f’ a'gf,g?ggifg'?ﬁ@ﬁﬁﬂ‘gcg'fa”d
environmental risks and environmental problems.
Assistance for developing countries and disaster
areas (Hiraisgi) for devel
Give an introduction on assistance for developing : :
11th countries and disaster areas that have been (c:l'?grgiggggtlizc% tar?seolmp:rtﬁjl?aczﬁigefzéoscgcliet
provided so far, and consider the way in which 9 Y
technologies can be applied to local characteristics
in the global community.
Appropriate technology (Hiraishi)
Give an introduction on the need for appropriate
12th technology, examples of its application in Can explain the definition of appropriate
developing countries and those in environmental |technology and give examples of it.
measures in Japan to think about the way
technology should work.
4th Recycling and benefits of biological organics
Quarter (Hirai_shi(); o _ _ _ _ o
13th Explain how to treat biological organic materials |Can explain examples of material recycling in a
such as fallen leaves, weeds, woods, food waste, |[recycling-based society.
and human waste, and how the system for a
recycling-based society should work.
Interdisciplinary area 1 (Nakanishi)
As a summary of this course, learn about a wide
range of the latest science and technology,
14th including shipbuilding, navigating, Can organize and explain the knowledge gained
communicating, port and city planning, through |through the on-board exercise.
an exercise on board the Graduate School of
Maritime Sciences Kobe University's training ship,
KAIJINMARU.
Interdisciplinary area 2 (Nakanishi)
As a summary of this course, learn about a wide
_ranlgg_of thﬁ- Iall)telsé_science'anq technology,
including shipbuilding, navigating, . . :
15th communicating, port and city planning, through gﬁrgsrﬁatﬂléeoﬁ?gogﬁglzgl(ﬁeﬁgieknowledge gained
an exercise on board the Graduate School of 9 ’
Maritime Sciences Kobe University's training ship,
KAIJINMARU. The will be an intensive course
combined with week 14.
16th No final exam
Evaluation Method and Weight (%)
Mutlual
: Evaluations : :
Report Presentation between Behavior Portfolio Other Total
students
Subtotal 90 0 0 10 0 0 100
Basic
Proficiency 20 0 0 10 0 0 30
Specialized
Proficiency 30 0 0 0 0 0 30
Cross Area
Proficiency 40 0 0 0 0 0 40




Akashi College

Year 2024

Course
Title

Engineering Presentation
I

Course Information

Course Code 6009

Course Category

Specialized / Compulsory

Class Format Seminar

Credits

School Credit: 1

Department

Mechanical and Electronic System
Engineering

Student Grade Adv. 1st

Term

First Semester

Classes per Week 2

Textbook and/or
Teaching Materials

A separate handout will be provided.

Instructor

SUYAMA Taikei, TAKEDA Naho

Course Objectives

(1) Can set a problem for the given theme, prepare materials (e.g., summary and slides) for the presentation, and present and

discuss them orally.

(2) Can set a theme on one's own in Theme 1, prepare materials (e.g., summary and slides) for the presentation, and present and

discuss them orally.

(3) Understand engineering ethics through research of the ethics codes, etc. of the professional academic societies covered in

Theme 2 and presentations of

its results.

(4) Understand the importance of role sharing through team work in Theme 2.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can set a problem for the given
theme, prepare materials (e.g.,
summary and slides) for the
presentation, and present and
discuss them orally in a
persuasive manner.

Can set a problem for the given
theme, prepare materials (e.g.,
summary and slides) for the
presentations, and present and
discuss them orally.

Cannot set a problem for the
given theme, prepare materials
(e.g., summary and slides) for
the presentations, and present
and discuss them orally.

Achievement 2

Can set a theme on one's own,
prepare materials (e.g.,
summary and slides) for the
presentation, and present and
discuss them orally in a
persuasive manner.

Can set a theme, prepare
materials (e.g., summary and
slides) for the presentation, and
present and discuss them
orally.

Cannot set a theme, prepare
materials (e.g., summary and
slides) for the presentation, and
present and discuss them
orally.

Achievement 3

Fully understand and can
explain engineering ethics
through research of the ethics
codes, etc. of the professional
academic societies and
presentations of its results.

Understand engineering ethics
through research of the ethics
codes, etc. of the professional
academic societies and
presentations of its results.

Do not understand engineering
ethics through research of the
ethics codes, etc. of the
professional academic societies
and presentations of its results.

Achievement 4

Understand and can practice
the importance of role sharing
through team work.

Understand the importance of
role sharing through team
work.

Do not understand the
importance of role sharing
through team work.

Assignhed Department Objectives

Teaching Method

Outline

their impressions an

This course will have lectures and exercises on fundamental approaches such as written presentations,
graphical presentations, oral presentations, etc. in order to enhance students' ability to express technical
matters. Students will be given a variety of assignments, and asked to evaluate each other based on the
viewpoints of (1) sulgjject clarity, (2) content clarity, (3) appeal, etc. In addition, the teaching staff will offer
critiques to raise the levels of the content. Furthermore, students will understand the
importance of sharing roles and other matters by preparing for presentations through team work. (See class
content for the teacher and scheduling information.)

Style

After Nakai and Ishimatsu have given their lectures on the fundamental topics, etc., students will give
presentations on their themes. Lessons will then be taught by Nakai and Ishimatsu together.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports. Emphasis will be on presenting and discussing the summary and slides students have
prepared by themselves within the determined time. Students are expected to be able to evaluate other
students' presentations.
Students who miss 1/5 or more of classes will not be eligible for a passing grade.

Characteristics of Class / Division in Learning

Active Learning

O Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan

Theme

Goals

1st

How to write a report (Part 1: Ishimatsu)

Explain how to write a report as a written
presentation. Learn how to express sentences in a
written report based on specific samples. Set a
theme for writing a 1- or 2-page report on A4

paper.

Understand the basics of writing a report.

1st
Semeste
r

1st

Quarter >nd

How to write a report (Part 2: Ishimatsu)
Exchange and correct reports written on the given
theme and exchange opinions either by everyone

individually or by group.

practice.

Understand the basic writing of a report in

3rd

Presentation rules (Part 1: Nakai)

There are several important points to keep in
mind when creating materials for presentations.
They are explained here with examples.

Understand the key points for creating materials.




Presentation rules (Part 2: Nakai)
4th There are several important points to keep in Understand the do's and don'ts when giving
mind when giving presentations in public. presentations.
They are explained here with examples.
Theme 1 %(Free choice): Preparing reports and
Sth slides (Nakai and Ishimatsug Can create a report with an individually set theme
Prepare a report with an individually set theme and prepare a 10-minute presentation.
and prepare a 10-minute presentation.
Theme 1 presentation (Part 1: Nakai and
Ishimatsu) Give a 10-minute presentation about Theme 1
6th Each individual will give a 10-minute presentation [and have a 10-minute discussion with everyone.
abohut Theme 2 followed by a 5-minute discussion |Also, evaluate each other's presentations.
with everyone.
Theme 1 presentation (Part 2: Nakai and Give a 10-minute presentation about Theme 1
7th Ishlmatsu)b a||'1d havela 10—m|r;]utehd|scu55|on with everyone.
Same as above Also, evaluate each other's presentations.
Theme 1 presentation (Part 3: Nakai and Give a 10-minute presentation about Theme 1
8th Ishimatsu) and have a 10-minute discussion with everyone.
Same as above Also, evaluate each other's presentations.
Theme 1 presentation (Part 4: Nakai and Give a 10-minute presentation about Theme 1
9th Ishimatsu)b a?d havela 10—mir}11utehdiscussion with everyone.
Same as above Also, evaluate each other's presentations.
Theme 1 presentation (Part 5: Nakai and Give a 10-minute presentation about Theme 1
10th Ishlmatsu)b a||'1d havela 10—m|r;]utehd|scu55|on with everyone.
Same as above Also, evaluate each other's presentations.
Presentation rules (Part 3: Ishimatsu)
11th Praﬁtice thle key pc|>ints of public presentations Learn the key points for public presentations.
with actual examples.
Tlhéeme( 2 (Code ofkethicg): Il:reparin;_; reports and
slides (Part 1: Nakai and Ishimatsu
i2tn |0 eams o two tofour, research the code of [13,(621 ot fo four, can research the code of
ethics of respective professional academic thev belon tlg
societies. Prepare to compile reports and deliver a Y g to.
(ZQrL‘grter 10-minute presentation.
ima) : Working together in teams, can prepare a 10-
13th -Srl?degg?Pza&nge,\lgfk;tg'rfg)fsﬁ{%ﬁgﬂg reports and | in ke presentation on and summarize in a
Same as above repgrt the ethics of tl:']he rrﬁspegtil\/e professional
academic societies that they belong to.
}'Shheiznrqgtgup))resentation (Part 1: Nakai and Irll\teams, gi\d/eha 10-minute presgntation abou$1
: i : Theme 2 and have a 10-minute discussion wit
o e I Suasuatot, |everyone:Also, evalvate cach other'
everyone. :
; . ; In teams, give a 10-minute presentation about
15th }'Shheiznrqgtgup))resentatlon (Part 2: Nakai and Theme 2 and have a 10-minute discussion with
Same as above everyone. Also, evaluate each other's
presentations.
16th No final exam
Evaluation Method and Weight (%)
Mutlual
Presentation&D |Evaluations : :
Resume iscussion bet(\:llveen Behavior Portfolio Other Total
students
Subtotal 30 60 10 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 30 60 10 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Akashi College

Year 2024

Course
Title

Industrial Materials

Course Information

Course Code

6010

Course Category

Specialized / Compulsory

Class Format

Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade Adv. 1st

Term

First Semester

Classes per Week 2

Textbook and/or
Teaching Materials

A separate handout will be provided.

Instructor

MORISHITA Tomohiro, ,TAKEDA Naho,HIRAISHI Toshihiro

Course Objectives

(1) Understand some reasons for elastic anisotropy caused by microscopic properties, and can explain the engineering application
on some kinds of anisotropic materials. (taught by Morishita).
(2) Become able to think about technological innovation through the fusion of different fields for the construction, maintenance, and
control of concrete structures. (taught by Takeda).
(3) Understand the factors to consider when making environmentally friendly choices for materials, and deepen understanding by
individually studying and explaining materials of interest to each other. (taught by Hiraishi).
(4) Understand the physical quantities related to magnetism along with units, and aim to understand and explain the properties of
various magnetic materials. (taught by Kajimura).

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can explain the cause of
anisotropy in materials and
examples of its engineering
application.

Understand the cause of
anisotropy in materials and
mathematical expression of
elastic moduli.

Do not understand he cause of
anisotropy in materials.

Achievement 2

Can explain the relationship
between their own specialty and
concrete engineering, and make
new proposals.

Can explain the relationship
between their own specialty and
concrete engineering.

Cannot explain the relationship
between their own specialty and
concrete engineering.

Achievement 3

Can perform LCA analysis for
making environmentally friendly
choices for industrial materials.

Understand the items to
consider for making
environmentally friendly choices
for industrial materials.

Do not understand the need to
make environmentally friendly
choices for industrial materials.

Achievement 4

Understand the physical
quantities related to
magnetism, along with units,
and understand and can explain
the properties and applications
of various magnetic materials.

Understand the physical
quantities related to
magnetism, along with units,
and understand and can explain
the properties of various
magnetic materials.

Do not understand the physical
quantities related to
magnetism, along with units,
and do not understand and
cannot explain the properties of
various magnetic materials.

Assigned Department Objectives

Teaching Method

(1) Macroscopic elastic moduli related micro properties in polycrystalline aggregate and particle dispersed
composite. (8 hours, taught by Morishita.) (2) Explain the mechanical properties and reinforcement methods
of concrete (a typical material for urban construction), maintenance and control techniques, and consideration

Outline for environmental issues. (6 hours, taught by Takeda.) (3) Deepen understanding by individually studying and
explaining materials' environmental impact and the properties of various industrial materials. (8 hours, taught
by Hiraishi.) (4) Understand the characteristics and properties of various magnetic materials and explain their
application cases. (8 hours, taught by Kajimura.)
The class will be held in an omnibus format by four faculty members.
Weeks 1-4 (Morishita): Give lectures on the effects of microscopic properties on macroscopic moduli, and
learn each other on some engineering applications of heterogeneous materials and anisotropic materials.
Weeks 5-7 (Takeda): Students will learn about the mechanical properties of concrete, reinforcement
methods, maintenance and control techniques, and consideration for environmental issues.

Style Weeks 8-11 (Hiraishi): After explaining choices of industrial materials and the difference in their

Y environmental impact according to a Life Cycle Assessment (LCA), students will select one industrial material

related to their graduate study's special research and use PowerPoint to present its advantages,
disadvantages, and environmental impact.
Weeks 12-15 (Kajimura): Students will learn the physical quantities related to magnetism along with units,
and become able to understand and explain the properties of various magnetic materials. Students will also
investigate application cases.
This course's content will amount to 90 hours of study in total. These hours include the learning time

Notice guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

Active Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
Strength and Rigidity (Morishita) Und : L
erstand the basics of strength and rigidity of
1st 1st hz?gﬂyagg)%;#er:‘idaaigﬂental concept of strength and materials, and can explain some examples.
1st , — , ,
Semeste Quarter Stress-strain relation and elastic moduli
r 2nd (Morishita) Can explain some types of elastic anisotropy and
Learn about the elastic moduli for anisotropic their moduli.
materials.




Particle dispersed composites (Morishita) Learn
about the theory on macroscopic elastic moduli

Can explain the macroscopic moduli related to

3rd (rjelated tg polycrystalline aggregate and particle Eg%ggyssiitzglline aggregate and particle dispersed
ispersed composite. )
Anisotropy of various kinds of materials
4th &hﬂv%—ighiizéentation on an example of engineerin Can explain the engineering application on some
applica?ion inan heterogeneouspmaterialgand 9 |kinds of heterogeneous or anisotropic materials.
anisotropic material.
Introduction to concrete (Takeda)
Sth Learn about concrete (a typical material for urban [Can explain concrete's constituent materials and
construction), its constituent materials, and its mechanical properties.
mechanical properties.
fDurability, maintenance and control techniques
or concrete structures (Takeda) - .
6th Learn how to reinforce concrete structures, and tceac'ﬂ]ﬁixﬁﬂlZ's”fgr‘eccr,?]?;'r%ttee”gt?ﬁitﬂ?gsco”tro'
how to deal with deterioration that affects its q ’
durability.
Innovation in the construction field (Takeda) Can explain how to deal with environmental
7th Learn about environmental issues and new problems and new technologies in the
technologies in the construction field construction field.
Materials and environmental impact (Hiraishi) - .
g |Lesm about the result of analyaing varius | G2 2nalyze the diference between various,
industrial materials' environmental impact using | 4
an LCA (Life Cycle Assessment) method. Cycle Assessment).
Study a material's properties (Hiraishi) Can explain the applications, advantages, and
9th Give a presentation on the characteristics of an disadvantages of an industrial material related to
industrial material of interest. special research.
Study a material's properties (Hiraishi) Can explain the applications, advantages, and
10th Give a presentation on the characteristics of an disadvapnta es of gg industrial materiagl related to
mdustn?l material of interest. Create presentation special resgarch
materials. )
Study a material's properties (Hiraishi) Can explain the applications, advantages, and
11th Give a presentation on the characteristics of an disadvantages of an industrial material related to
industrial material of interest. special research.
An outline of magnetic materials (Re-employed) : . :
Oliine the deyelopment history of masnetc | QUtine the developrent story of magretic
12th materials and their characteristics. Also learn explain the specific cases that are widely used in
?bﬁjUt s%eciﬁc cases that are widely used in many miEny Holde tlc)>day Y
ields today. '
Physical properties of magnetic materials (Re-
employed) Learn about the basics of magnetism and the
2nd Learn about the basics of magnetism and the physical properties of magnetic materials as
Quarter 13th thsical properties of magnetic materials as learned in the field of electricity, etc. Can
earned in the field of electricity, etc. Investigate |investigate use and ap#JIication cases of interest in
use and application cases of interest in the the respective areas of specialty and deepen
respective areas of specialty and deepen understanding of their principles.
understanding of their principles.
Principles and application examples of magnetic
Z?;’Sﬁ)rjetah)at use magnetic materials (Re- Can explainfthe principles and application
s - examples of magnetic sensors that use magnetic
14th In'::gror?eutfg s%rr'ggfsletigtnﬂsipﬂécaﬁg?cenﬁiﬁﬂgé of materials, and explain intelligent materials and
andgalso introduce intelligent r%aterials and intelligent magnetic materials.
intelligent magnetic materials.
Applications examples in various fields (Re-
employed) Can compile into a report and explain the results
15th Compile into a report the results of an of an investigation into magnetic materials in
investigation into magnetic materials in one's own [one's own area of specialty.
area of specialty.
16th Final exam
Evaluation Method and Weight (%)
1) Mutlual
1 : Evaluations : :
Presentation Presentation between Behavior Portfolio Other Total
students
Subtotal 25 0 0 0 0 0 25
Basic
Proficiency 10 0 0 0 0 0 10
Specialized
Proficiency 10 0 0 0 0 0 10
Cross Area
Proficiency 5 0 0 0 0 0 5




Course

Akashi College Year |2024 Title Information Processing
Course Information
Course Code 6011 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁﬁt}and Electronic System Student Grade Adv. 1st
Term First Semester Classes per Week 2
Textbook and/or
Teaching Materials
Instructor INOUE Kazunari,SUYAMA Taikei

Course Objectives

(1) Have knowledge of the various data formats that a computer handles and can make appropriate choices (H).
(2) Understand the characteristics of data formats, and can convert them to required formats and process them using appropriate

tools (D).

(3) Can express one's own information to others in a way that is easy to understand (E).

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Fully understand the data
formats that computers handle,
and their management and

protection. protection.

Understand the data formats
that computers handle, and
their management and

Do not understand the data
formats that computers handle,
and their management and
protection.

Achievement 2

Fully understand how to
prepare technical
documentation and
presentation materials, and
various techniques.

Understand how to prepare
technical documentation and
presentation materials, and
various techniques.

Do not understand how to
prepare technical
documentation and
presentation materials, and
various techniques.

Achievement 3

Fully understand statistical
calculations and processing
using Excel and ipyson.

Understand statistical
calculations and processing
using Excel and ipyson.

Do not understand statistical
calculations and processing
using Excel or ipyson.

Assigned Department Objectives

Teaching Method

The proper handling of information is essential for engineers in all areas of specialty. Improving the ability to
create the materials used in various types of presenting is an important task for conveying technology. This

Outline includes papers, posters, and presentations. From the data handled by computers to material creation using
various applications, the aim of this course is to learn advanced information application technology and
provide explanations aimed at boosting skills.

The lessons on data formats that computers handle and their management and protection in weeks 1 and 2
will be taught in a lecture-style format.

Style From week 3 to week 15, lessons on creating technical documentation and presentation materials using MS
Office and statistical calculations and processing using Excel and ipyson, will be taught in lecture-style and
exercise formats.

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing

Notice assignment reports. Since there is no prerequisite knowledge required, students from all departments can
take the course.

Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
1st Explain the data formats that computers handle [Understand the data formats that computers
and their characteristics. handle and their characteristics.
2nd Explain the internal structure, storage, and Understand the internal structure, storage, and
networks of computers. networks of computers.
. : Understand styles, chapters, sections,
3rd Fgﬂsmarslgy:ﬁ(sj’eﬁtf%ifa ?ﬁ%&%%gﬁ{aggg%sﬁ Eag:tgganphs, fonts, and indents found in document
’ ' reation.
4th Explain paste link and paste metafile for pictures [Understand paste link and paste metafile for
1st and tables, and cross-reference. pictures and tables, and cross-reference.
Quarter sth Create and submit technical documentation using |Create and submit technical documentation using
1st Word Word
Semeste Create technical documentation using PowerPoint. |Create technical documentation using PowerPoint.
r 6th Describe how to create different diagrams, Understand how to create different diagrams,
templates, and slides / masters. templates, and slides / masters.
7th Explain effective techniques and playback, Understand effective techniques and playback,
including image, audio, and video data. including image, audio, and video data.
8th Create technical presentation documentation Create technical presentation documentation
using PowerPoint using PowerPoint
9th Explain various functions and data analysis. Understand various functions and data analysis.
2nd 10th Explain macro functions and how to run them. thrédnﬁrstand macro functions and how to run
Quarter :
11th Submit statistical calculations and processing Submit statistical calculations and processing
using Excel using Excel




12th

Explain file protection, encryption, and security.

Can protect, encrypt, and secure files.

Explain a cloud-assisted interactive program

Understand a cloud-assisted interactive program

13th development environment. development environment.
14th Explain database analysis that used interactive Understand database analysis that used
execution. interactive execution.

15th Summary Understand the summary.

16th No final exam No final exam
Evaluation Method and Weight (%)

Assignments Total

Subtotal 100 0 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0
Specialized
Proficiency 100 0 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0




Akashi College Year |2024 C%H:Ee Analytical Mechanics
Course Information
Course Code 6012 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁgm%g'ﬁﬁgand Electronic System Student Grade Adv. 1st
Term First Semester Classes per Week 2
Textbook and/or
Teaching Materials
Instructor NAKANISHI Hiroshi

Course Objectives

(1) Understand the Lagrangian formulation

(2) Understand and obation the methods of analysis by Lagrangian formulation.

(3) Understand the Hamiltonian formulation (canonical formulation).

Rubric

Ideal Level Standard Level

Unacceptable Level

Achievement 1

Fully understand the
formulation of Lagrangian

Understand the formulation of
Lagrangian mechanics.

Do not understand the
formulation of Lagrangian

mechanics. mechanics.

Fully understand the methods |Understand the methods of Do not understand the methods
Achievement 2 of analysis by Lagrangian analysis by Lagrangian of analysis by Lagrangian

formulation. formulation. formulation.

Achievement 3

Fully understand the
formulation of Hamiltonian
mechanics.

Understand the formulation of
Hamiltonian mechanics.

Do not understand the
formulation of Hamiltonian
mechanics.

Assignhed Department Objectives

Teaching Method

By using the Newton's equations, various motion can be described and investigated mathematically. It is
useful and powerfull in various engineering fields. However, it is necessary to consider a coordinate system

Outline for each object to be handled and consider how the equatlon of motion in its coordinate system will be. By

can

usin

thebanalydtic mechanics, such problems can be avoided and general prescriptions with good prospects
e obtaine

Outline and necessary subjects will be illustrated through theory lectures, followed by practice lectures.

Style The students are expected to solve the practice problems with their own hands and to explain their solutions

to other students easy to understand.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports. Be aware that class time makes up a small percentage of the overall expected learning
time, and students are advised to thoroughly pre-study or review.

Students who miss 1/5 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

: : : : (1 Instructor Professionally
Active Learning [0 Aided by ICT Applicable to Remote Class Experienced
Course Plan
Theme Goals
1st The principle of least action gcce{zcli(r)r:1 the basics about the principle of least
2nd Examples of Lagrange's equations I éﬁﬂ?ﬂ.gﬂg solve the examples of Lagrange's
3rd The principle of virtual work and d'Alembert's Learn the basics about the principle of virtual
principle work and d'Alembert's principle.
1st 4th Examples of Lagrange's equations II éﬁﬂ;@igﬂg solve the examples of Lagrange’s
uarter
Q 5th Conservation laws Learn the basics of conservation laws.
6th Examples of conservation laws Iéevegn and solve the examples of conservation
1st 7th Integration of the equations of motion h?gtrigrfhe basics of integration of the equations of
Semeste :
r 8th Examples of integration of the equations of Learn and solve the examples of integration of the
motion equations of motion
9th Small oscilations Learn the basics of small oscilations.
10th Examples of small oscilations Learn and solve the examples of small oscilations.
11th Motion of a rigid body Learn the basics of motion of a rigid body.
- : Learn and solve the examples of rigid body
2nd 12th Examples of rigid body motions motions
Quarter ion i P Learn the basics of motion in a non-inertial frame
13th Motion in a non-inertial frame of reference of reference.
14th Example of motion in a non-inertial frame of Learn and solve the example of motion in a non-
reference inertial frame of reference.
15th Canonical equations Learn the basics of canonical equations.




| [16th

|Fina| exam

Evaluation Method and Weight (%)

Examination Exercise Total
Subtotal 80 20 100
Basic Proficiency 0 0 0
Specialized Proficiency 80 20 100
Cross Area Proficiency 0 0 0




Akashi College Year |2024 C%':Ee Inclusive Design
Course Information
Course Code 6013 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁgm%g'ﬁﬁgand Electronic System Student Grade Adv. 1st
Term First Semester Classes per Week 2

Textbook and/or
Teaching Materials

[ ON—STFH4> )\SRTw ol | PHEZRE, MEEA
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Instructor

OTSUKA Takehiko, IWATA Naoki,OKAMURA Hideki

Course Objectives

(1) BX - 3—0Ov/NCBIFDA>0)IL—TFHA D DIER
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Rubric

IBENREELANLOBE EENRERELANLOBER FELANILDER

B 1 A2 OI—2TFHA2CDNT /J)_b— SIFTHAUICDWT (A2 DIL=2TFHFA2CDNT
i TRIERUSIETED BRRUSIATED IBRRL, SRBATE,
) wWHOMFE+DISAL, @B |EHOMEZICAL. BN —DT |[EHOM#ZELHAL. I~ —DT
SHMTIEE2 %jé)gfci <EROTVATTFZIRR |[BR<ERODVATFZIRRTED {:’:E EBOTATTHIBRTER
FMIEE 3 yﬁml H— !ta}'léE%:ﬁLﬁ(JEm %%%%:L—b“ —SFUEIBR USRI |20 —SFERIERL. 3

\ u% T

BCTER0.

Assigned Department Objectives

Teaching Method

Outline
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Style

BEQ. NDBIEBIABLRE D—05 3y TEOEBAR CHABLUA > SA (Lo THIRD, BEICH
ELalEER CERRD 5. SERE B (12 D) —ST5 01 2 EOREERAT SENLTT 1> )
F=

Notice
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Characteristics of Class / Division in Learning

Active Learning

Instructor Professionally

Aided by ICT Experienced

Applicable to Remote Class

Course Plan

Theme Goals

1st
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Mutual
Examination Presentation Eg?\ll\ll":é:,?ns Behavior Portfolio Other Total
students
Subtotal 0 0 0 0 0 0 0
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 0 0 0 0 0 0 0
Cross Area
Proficiency 0 0 0 0 0 0 0




Akashi College

Course
Title

Off-Campus Practical

2024 Training

Year

Course Information

Course Code

6014 Course Category Specialized / Compulsory

Class Format

Practical training Credits School Credit: 2

Department

Mechanical and Electronic System

Engineering Student Grade

Adv. 1st

Term

Year-round Classes per Week BigA:2 &HA:2

Textbook and/or
Teaching Materials

Instructor

L

Course Objectives

(1) Can experience some of the actual technical activities at the host companies and work on solving problems with the necessary

assistance.

3

Ezg Can work collaboratively in the assigned workplaces and think freely.
Can report effectively what has been learned empirically.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can experience some of the
actual technical activities at the
host companies and actively
work on solving problems with
the necessary assistance.

Can experience some of the
actual technical activities at the
host companies and work on
solving problems with the
necessary assistance.

Cannot experience some of the
actual technical activities at the
host companies and work on
solving problems with the
necessary assistance.

Achievement 2

Can work collaboratively in the
assigned workplace an

think freely.

actively

in the
think

Can work collaborativel
assigned workplace an
freely.

Cannot work collaboratively in
the assigned workplace and
think freely.

Achievement 3

Can effectively and
appropriately report what has
been learned empirically.

Can effectively report what has
been learned empirically.

Cannot effectively report what
has been learned empirically.

Assignhed Department Objectives

Teaching Method

Outline

This course is set up as part of an introduction for an internship and sandwich system. The aim is to gain a
sense of practical technology through technical experience in companies or government agencies, etc., and to
use the results obtained from technical experience in learning.

Style

Follow the host company instructor's instructions.

Notice

Read the Akashi Kosen Graduate Study Internship Guidelines carefully, and closely communicate with the
department principal or with the faculty of basic engineering research or special research. During the
internship period, students should actively try to acquire technical and other skills, and dress and use
language that is appropriate for an intern. The internship period shall be at least 10 working days during the
summer holidays, etc. The graduate study internship may include up to 15 hours of preliminary guidance
(manner lesson, preliminary research on the host company), debrief sessions, and time for preparing reports,
with a total of 90 hours.
If it is determined that conducting the internship at a company or other institution will be difficult due to
things like social circumstances, and if it is necessary to provide reasonable consideration for students, the
internship will be replaced with research on companies, etc., related to the field of graduate study. In that
case, the evaluation will consist of an evaluation by research advisers for students' research on companies,
etc. (30%), the research report (30%), and outcomes debrief session results (40%). In the Course Objectives
and Aims and the Rubric Evaluation items, the following items should be replaced as follows:

(1) "Experience some of the actual technical activities at the host companies, etc." as "conduct research and
study using the specified methods of the companies, etc., of research target and to obtain advice from the
members or supervising faculty member of research there."
(2) "Wohrk collaboratively in the assigned workplace" as "contribute to the activities of company of target
research."
(3) "What has been learned empirically" as "one's own research result."

Characteristics of Class / Division in Learning

Active Learning

O Aided by ICT

Applicable to Remote Class

(1 Instructor Professionally
Experienced

Course Plan
Theme Goals
st |audance B Ahouk recautions o ntemship and
2nd Internship Sgrf‘]gl;jri‘\»//i.dual technical experience at the host
1st 3rd Same as above Same as above
Quarter |4th Same as above Same as above
5th Same as above Same as above
ézténeste 6th Same as above Same as above
r 7th Same as above Same as above
8th Same as above Same as above
9th Same as above Same as above
10th Same as above Same as above
(ZQrL]grter 11th Same as above Same as above
12th Same as above Same as above
13th Same as above Same as above




14th

Same as above

Same as above

15th Same as above Same as above
16th No final exam
1st Same as above Same as above
2nd Same as above Same as above
3rd Same as above Same as above
3rd 4th Same as above Same as above
Quarter |sth Same as above Same as above
6th Same as above Same as above
7th Same as above Same as above
2nd 8th Same as above Same as above
Semeste 9th Same as above Same as above
r 10th Same as above Same as above
11th Same as above Same as above
ath 12th Same as above Same as above
Quarter |13th Same as above Same as above
14th Same as above Same as above
15th Internship debrief session ﬁ]t%rrenssehr?[t)a.tion on the overall outcomes of the
16th No final exam

Evaluation Method and Weight (%)

Evaluation of the training

destination Report Debriefing session Total
Subtotal 30 30 40 100
Basic Proficiency 0 0 0 0
Specialized Proficiency 30 30 40 100
Cross Area Proficiency 0 0 0 0




Akashi College

Year 2024

Course
Title

Preliminary Research
Studies

Course Information

Course Code

6015

Course Category

Specialized / Compulsory

Class Format

Seminar

Credits

School Credit: 4

Department

Mechanical and Electronic System
Engineering

Student Grade

Adv. 1st

Term

Year-round

Classes per Week

4

Textbook and/or
Teaching Materials

Instructor

Course Objectives

(1) Can integrate and deepen expertise, and examine it theoretically, systematically, practically, and creatively from a wide
perspective toward solving problems.

3

2) Can summarize obtained research results as reports and posters, communicate them verbally to others, and discuss them.
Can engage in learning and research independently and continuously.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can integrate and deepen
expertise, and examine it
theoretically, systematically,
practically, and creatively from
a wide perspective toward
solving problems.

Can integrate and deepen
expertise, and examine it
theoretically, systematically,
and practically from a wide
perspective toward solving
problems.

Cannot integrate and deepen
expertise, and examine it
theoretically, systematically,
and practically from a wide
perspective toward solving
problems.

Achievement 2

Can fully summarize obtained
research results as reports and
posters, communicate them
verbally in a comprehensible
manner to others, and discuss
them.

Can summarize obtained
research results as reports and
posters, communicate them
verbally to others, and discuss
them.

Cannot summarize obtained
research results as reports and
posters, communicate them
verbally to others, and discuss
them.

Achievement 3

Can fully engage in learning and
research independently and
continuously.

Can engage in learning and
research independently and
continuously.

Cannot engage in learning and
research independently and
continuously.

Assigned Department Objectives

Teaching Method

Outline

This course is based on graduation research in the department, and will conduct research in the mechanical
and electronic system engineering fields at a higher level under the supervision of the faculty member in
charge. The aim is to acquire the background knowledge that serves as a foundation for graduate study's
special research.

Style

In the course, as it is particularly important for students to work towards research voluntarily, the faculty
members in charge will first present planned themes for setting up a research theme. The theme will then be
decided after discussing with students with utmost respect to their engineering interests. Furthermore, from
exploring the issues given, thinking about the approach methods, right up to answering the questions,
studebr]ts will carry out each research process independently and based on their own judgment as much as
possible.

Notice

This course's content will amount to 180 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports. Promote research independently and actively based on the background knowledge
cultivated indthe department. Other conditions for missing classes that will make students ineligible for a
passing grade

Characteristics of Class / Division in Learning

Active Learning

O Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
B e T arge i e ana |G elemine s themes independenty
20 | SERSERl under supervison of esch (G Pty and oty conct
3 | e e Same as above
|t o [ o same 35 sbove
P S|k
i |fdicusl esearn Same a5 above
e el >ame as above
[t escorh Some oz sbove
g S T




Individual research

10th Same as above Same as above
Individual research
11th Same as above Same as above
Individual research
12th Same as above Same as above
Individual research
13th Same as above Same as above
Individual research
14th Same as above Same as above
Individual research
15th Same as above Same as above
16th No final exam
1st Individual research Same as above
Same as above
Individual research
2nd Same as above Same as above
Individual research
3rd Same as above Same as above
Individual research
3rd 4th Same as above Same as above
Quarter Individual research
5th Same as above Same as above
Individual research
6th Same as above Same as above
Individual research
7th Same as above Same as above
Individual research
2nd 8th Same as above Same as above
Semeste Individual research
r 9th Same as above Same as above
Individual research
10th Same as above Same as above
Individual research
11th Same as above Same as above
Individual research
ath 12th Same as above Same as above
Quarter Individual research
13th Same as above Same as above
Individual research
14th Same as above Same as above
Can summarize obtained research results as
15th Presentation review meeting reports and posters, communicate them verbally
to others, and discuss them.
16th No final exam
Evaluation Method and Weight (%)
Examination Presentation Report Autonomy Portfolio Other Total
Subtotal 0 30 40 30 0 0 100
Eﬁ‘jf'fdency 0 10 20 10 0 0 40
Efgfﬂ?é‘rfg? 0 20 20 20 0 0 60
Cross Area
Proficiency 0 0 0 0 0 0 0




Akashi College

Year 2024

Course
Title

System Control
Engineering

Course Information

Course Code 6016 Course Category Specialized / Elective

Class Format Lecture Credits Academic Credit: 2
Mechanical and Electronic System

Department Engineering Student Grade Adv. 1st

Term First Semester Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

KAMI Yasushi

Course Objectives

QU WN -

. Can derive the state-space representation
. Can determine the stability of a linear time-invariant system using Lyapunov's stability determination method

. Can calculate state feedback gains to achieve the specified pole position through conversion to a controllable canonical form
. Can calculate observer gains to achieve the specified pole position through conversion to a observable canonical form

. Can explain control performance that can be achieved (adjusted) using an optimal regulator

. Can explain the characteristics and stability conditions of the composition of the aggregation system's poles

Rubric

Ideal Level Standard Level

Unacceptable Level

Achievement 1

Can derive the state-space
representation for any linear
time-invariant system

Can derive the state-space
representation for some typical
system examples

Do not know the definition of
the state-space representation

Achievement 2

Can determine the stability
based on the determination
procedure in Lyapunov's
stability determination method

Can explain the determination
procedure in Lyapunov's
stability determination method

Do not know Lyapunov's
stability determination method

Achievement 3

Can calculate the desired state
feedback gains by converting to

a controllable canonical form control

Can explain the matrix to be
stabilized in state feedback

Do not know the state feedback
control rule

Can calculate the desired
observer gains by converting to
a observable canonical form

Can explain the matrix to be
stabilized in the observer design

Do not know the observer

Can explain the control
performance tradeoffs that can
be achieved with an optimal

regulator regulator

Can explain the control
performance that can be
achieved with an optimal

Do not know the optimal
regulator

Can explain the stability
conditions based on the
composition of the aggregation
system's poles

Can explain the characteristics
of the composition of the
aggregation system's poles

Do not know the characteristics
of the composition of the
aggregation system's poles

Assignhed Department Objectives

Teaching Method

Outline

In classical control, the transmission function that focuses only on input and output relationships is the basis
for which a control system is designed in the frequency domain. By contrast, modern control theory is based
on a state-space representation that use variables (state variables) that represent the internal state of a
system to design a control system in a time domain. This course will cover the basic contents of modern
control theory.

Style

Students will learn about topics such as the derivation of state equations, Lyapunov's stability determination
method, controllability and observability, and how to design state feedback controllers and observers.

In almost every class, after the content of the lesson is explained, there will be exercises to review the
content.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports. Furthermore, the course assumes that students have a basic knowledge of topics such as
Laplace transform, transfer functions, and eigenvalues and matrix inversion (the very basics of matrix theory.
Students who miss 1/3 or more of classes will not be eligible for a passing grade.

Characteristics of Class / Division in Learning

Active Learning

O Aided by ICT

Applicable to Remote Class

(1 Instructor Professionally
Experienced

Course Plan

Theme

Goals

1st
Semeste
p

1st
Quarter

1st

Introduction

Can understand an outline and objectives of this
course

Can understand differences between the classical
control theory and modern control theory

2nd

An introduction to state-space representation

Can write the expression for state-space
representation

Can explain the process for deriving a state-space
representation

3rd

Solutions for equations of state

Can derive the solution for an equation of state
Can explain the meaning of a state-transition
matrix

Can calculate a state-transition matrix




4th

Relationship between an equation of state and a
transfer function, and the stability condition

Can calculate a transfer function from the state-
space matrix

Can explain the stable conditions of a system
represented by a state-space representation

5th

Similarity conversion invariants and transfer
functions

Can explain the formula for a similarity
transformation

Can similarly transform states using the given
similarity transformation matrix

6th

Concept of stability

Can explain the relationship between stability and
convergence values of state variables

7th

Lyapunov's stability determination method (1)

Can explain Lyapunov's stability determination
method

8th

Lyapunov's stability determination method (2)

Can determine the stability of the linear time-
invariant system given by a state-space
representation, based on Lyapunov's stability
determination method

2nd
Quarter

9th

State feedback and controllability

Can explain state feedback control rules
Can determine controllability based on control
conditions

10th

The nature of a controllable canonical form and
the design of a control system

Can explain the characteristics of the system
matrix in controllable canonical form and their
correspondence with a transfer function

Can calculate the state feedback gain that
achieves the specified pole position through
conversion to a controllable canonical form

11th

Observers and observability

Can explain the configuration of an observer
Can determine observability based on the
observation conditions

12th

The nature of observable canonical form and the
design of observers

Can explain the characteristics of the system
matrix in observable canonical form and the
correspondence with a transfer function

Can calculate observer gain that achieves the
specified pole position through conversion to a
observable canonical form

13th

State feedback control using state observation
instruments (aggregation system)

Can explain the composition of the aggregation
system's poles

Can explain the stability conditions of the
aggregation system

14th

Pole-zero offset, controllability / observability, a
dual system

Can explain the relationship between pole-zero
offset and the establishing controllability and
observability

Can explain a construction and properties of a
dual system

15th

Optimal regulators, and the Kalman filter

Can explain the control implications for optimal
regulators and the Kalman filter

16th

Evaluation Method and Weight (%)

Mutual

Report

Exercise

Evaluations
between
students

Behavior

Portfolio

Other

Total

Subtotal

80

20

0

0 0 100

Basic
Proficiency

0

0

0

Specialized
Proficiency

80

20

0

0 0 100

Cross Area
Proficiency




; Course |Advanced Instrumentation
Akashi College Year |2024 Title Engineering
Course Information
Course Code 6017 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁgm%g'ﬁﬁgand Electronic System Student Grade Adv. 1st
Term First Semester Classes per Week 2
Textbook and/or

Teaching Materials

0= N N == O ey e N | s

Instructor

SHI Fenghui

Course Objectives
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Assignhed Department Objectives

Teaching Method
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Characteristics of Class / Division in Learning

O Active

Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally

Experienced
Course Plan
Theme Goals
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Course

Akashi College Year |2024 Title Random Signal Analysis
Course Information
Course Code 6018 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁ?‘t}and Electronic System Student Grade Adv. 1st
Term Second Semester Classes per Week 2
Textbook and/or
Teaching Materials
Instructor INOUE Kazunari

Course Objectives

(1) Can explain basic issues and calculate probability using basic rules in relation to probability and probability theory
(2) Can calculate queues using parameters such as average arrival and average service in relation to queuing theory.
(3) Can calculate the failure rate, life expectancy, and reliability of parallel and series systems, in relation to reliability analysis.

Rubric

Ideal Level Standard Level

Unacceptable Level

Achievement 1

Can fully explain the basic
issues and calculate probability
using the basic rules.

Can explain the basics issues
and calculate the probability
using basic rules.

Cannot explain the basics issues
and calculate the probability
using basic rules.

Achievement 2

Can fully calculate queues using
parameters such as average
arrival and average service.

Can calculate queues using
parameters such as average
arrival and average service.

Cannot calculate queues using
parameters.

Achievement 3

Fully understand how to
calculate the failure rate, life
expectancy, and reliability of
series-parallel and redundant
systems.

Understand how to calculate the
failure rate, life expectancy, and
reliability of series-parallel and
redundant systems.

Do not understand how to
calculate the failure rate, life
expectancy, and reliability of
series-parallel and redundant
systems.

Assigned Department Objectives

Teaching Method

Handling cumbersome and large amounts of data requires statistical thinking. Statistical analysis of data leads
to the fastest possible solution. This course will be held in lecture and exercise formats while introducing

Outline irregular data cases.
Style From weeks 1 to 15, classes will be held in lecture and exercise formats. Assignment exercises will be based
Y on each item set in the Course Objectives and Aims.
This course's content will amount to 90 hours of study in total. These hours include the learning time
Notice guaranteed in classes and the standard self-study time required for pre-study / review, and completing

assignment reports.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
1st Explain the guidance, what is covered in this Understand the guidance, what is covered in this
course, and evaluation method. course, and evaluation method.
Explain the statistical handling of events and Understand the statistical handling of events and
probability, independence and dependency, and |[probability, independence and dependency, and
2nd probability. probability.
Explain binding events, independence, conditional |Understand binding events, independence,
probability, and Bayes' theorem. conditional probability, and Bayes' theorem.
3rd Understand variance and deviation, and Z- Understand variance and deviation, and Z-
conversion as indicators of scattered data. conversion as indicators of scattered data.
3rd 4th Explain how to organize 2D data and about Can understand how to organize 2D data and
Quarter orthogonality and correlation. about orthogonality and correlation.
Sth Exercise 1 ) Exercise 1 )
Submit within class time Submit within class time
2nd 6th Explain about calculating using moving average Understand about calculating using moving
Semeste methods and noise reduction. average methods and noise reduction.
r 7th Exlplain signals and noise, and S/N ratio decibel Understand signals and noise, and S/N ratio
calculations. decibel calculations.
8th Explain Type 1 and Type 2 errors, and testing. g;?ﬁrstand Type 1 and Type 2 errors, and
oth Exercise 2 Exercise 2
Submit within class time Submit within class time
Explain the bathtub curve, failure rate for a period [Understand the bathtub curve, failure rate for a
of time, and life expectancy. period of time, and life expectancy.
4th 10th Explain the calculation of the average remaining |Understand the calculation of the average
Quarter count and reliability from the initial number and remaining count and reliability from the initial
failure rate. number and failure rate.
. - P Understand the calculation of the reliability of
Explain the calculation of the reliability of parallel :
11th and series systems and redundant configurations. Eg;?iléﬂrg?igﬁsnes systems and redundant




12th Exercise 3 Exercise 3
Submit within class time Submit within class time
Program development environment using Jupyter [Program development environment using Jupyter
13th notebook notebook
Explain data analysis using pandas and Understand program data analysis using pandas,
DataFrame creation and editing. and DataFrame creation and editing.
14th Explain visualization with Matplotlib and various [Understand visualization with Matplotlib and
graph creation. various graph creation.
15th Exercise 4 Exercise 4
Submit within class time Submit within class time
16th No final exam No final exam
Evaluation Method and Weight (%)
Exercise Total
Subtotal 100 0 0 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 100 0 0 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Akashi College Year |2024

Course |Advanced
Title Electromagnetics

Course Information

Course Code 6019 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁﬁt}and Electronic System Student Grade Adv. 1st

Term Second Semester Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

Course Objectives

Evaluation item (1) Can formulate laws and problems of electrostatic field phenomena and solve applied problems.

Evaluation item (2) Understand the nature of dielectrics and can solve problems related to the quantitative evaluation of electric
fields during polarization.
Evaluation item (3) Can formulate laws and problems of current and magnetic field phenomena and solve applied problems.
Evaluation item (4) Can derive Maxwell's electromagnetic equations and solve applied problems.

Rubric
Ideal Level Standard Level Unacceptable Level
Can formulate laws and Can formulate laws and Cannot formulate laws and
Achievement 1 problems of electrostatic field problems of electrostatic field problems of electrostatic field
phenomena and solve applied [phenomena and solve phenomena and solve
problems. problems. problems.
Understand the nature of Understand the nature of Do not understand the nature of
dielectrics and can solve applied |dielectrics and can solve dielectric materials and cannot
Achievement 2 problems related to the problems related to the solve problems related to the
quantitative evaluation of quantitative evaluation of quantitative evaluation of
electric fields during electric fields during electric fields during
polarization. polarization. polarization.
Can formulate laws and Can formulate laws and Cannot formulate laws and
Achievement 3 problems of current and problems of current and problems of current and
magnetic field phenomena and |magnetic field phenomena and |magnetic field phenomena and
solve applied problems. solve problems. solve problems.
Can derive Maxwell's Can derive Maxwell's Cannot derive Maxwell's
electromagnetic equations and |electromagnetic equations and |electromagnetic equations and
solve applied problems. solve problems. solve problems.

Assignhed Department Objectives

Teaching Method

Outline

This course is based on Electromagnetics I and II taught in the Electrical and Computer Engineering
Department and aims to further enhance and develop the content. Electromagnetics I and II also largely
provide university-level lessons, however some parts were either omitted due to academic constraints
grelated to peripheral basic academic ability, etc.), or simplified by relaxing their stricter handling. However
or the Advance Courses, it is desirable to maintain the academic ability for basic subjects like
electromagnetics at a university level both in name and reality. Therefore, the course aims to further raise the
level while supplementing the content of Electromagnetics I and II.

Style

The evaluation will be based 80% on periodic exam scores and 20% on presentation performance. The pass
mark is a score of 60 or more in total for these. Handouts will have content on electromagnetic theory,
formulation, and specific computational problems.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports. It is recommend that students have studied Electromagnetics I and II (in years 3 and 4)
at our school's Electrical and Computer Engineering Department prior to taking this course.

Students who miss 1/3 or more of classes will not be eligible for a passing grade.

Characteristics of Class / Division in Learning

Active Learning

O Aided by ICT

Applicable to Remote Class [0 Instructor Professionally

Experienced
Course Plan
Theme Goals
Electrostatic fields in a vacuum
Explain about the virtual concepts of electric fields [Understand the virtual concepts of electric fields
and electric power lines as fields of electrical and electric power lines as fields of electrical
1st phenomena. Define the electric potential as phenomena. Can define the electric potential as
potential of an electric field, and consider the potential of an electric field, and consider the
electric field as an electric potential gradient. Use |electric field as an electric potential gradient.
Vv and grad for calculations in this case.
Gauss's theorem " ' " P
2nd Explain Gauss's theorem, which is most likely to Hlpecllerts(fabnedusGee(]:Iu\?vshsertwhgﬁzﬁ?;ti’nwrglcehctlsicn}i%sl(tjs in
Someste |31d 2nd be used when calculating electric fields, in terms | {SY Of Tte meaning I ohveics agnd S oplication to
Quarter of its meaning in physics and application to g In pny pp

calculations, and introduce example problems.

calculations, and solve example problems.

Laplace's and Poisson's equations

fields.

Examine the divergence of electric power lines
and vectors in both physical and mathematical
3rd terms by introducing divergence (div). Also,
explain example uses for Laplace's and Poisson's
equations, which are the most versatile and well-
known equations for describing electrostatic

Can examine the divergence of electric power
lines and vectors in both physical and
mathematical terms by introducing divergence
(div). Also understand how to use Laplace's and
Poisson's equations, which are the most versatile
and well-known equations for describing
electrostatic fields.




Capacitance
Outline the potential and capacity factors, and the
energy of conductive systems, in regards toa

Understand the potential and capacity factors,
and the energy of conductive systems, in regards
to a charged conducting system. Understand the

4th Err]]:rtgeg %%Z‘g%%bn%asycsgﬁ? C'ﬁ?g L rgg%gbom two most popular conducting systems, namely
Wi ular ucti Y , . - - ’
namely capacitance, including examples of actual gg Cauclgtggﬁg' including examples of actual
calculations. )
Dielectric materials (polarization) I : :
; / n many cases, capacitors have insulators
(GieleChicey rathar than vacaume i), Learn | (dielectrics) rafher than vacuums (ain). Can
h b : ials' diel : erties b explain various materials' dielectric properties by
ot about various materials’ dielectric properties by - i5iroducing the concept of flux density in order to
introducing the concept of flux density in order to | gerctand the physical phenomena of dielectric
understand the physical phenomena of dielectric materials in electric fields
materials in electric fields. )
Electric fields in dielectric materials ;
- : Can solve example problems and explain the
g?glleec?r—(i?:ngi2Igspirr??jlig?gzt?igdnf;t%ggstﬁﬁ handling handling of electric fields in dielectric materials, in
icul he i f diti for diel - particular, the interface conditions for dielectric
6th particular, the interface conditions for dielectric g, icoq “electric power line refraction, the energy
devices, electric power line refraction, the energy density of electric field d the force t
ity of electric fields, and the forces acting on |§an=iy OF S1ECHIC TIEHS, and the Torces actig on
density o : ' : 9 dielectric materials (the virtual displacement
dielectric materials (the virtual displacement method)
method) '
Electric field imaging Wh " - -
L A : en finding electric fields in vacuums and
g\_/hlen fl_ndlngh(_elle(;tr_lc fields 'ﬂ vacuums and | dielectrics, while it is generally necessary to solve
ielectrics, while it is generally necessary to solve | 555 ce1s"and Poisson’s equations, in some special
7th Laplace's and Poisson’s equations, in some special boundary conditions, one can use a sophisticated
boundary cg_ndltlo_ns"one can use a sophisticated and simple "imaging’" method that has been
and simple "imaging" method that h.ﬁs been " known for many years. Can explain this "imaging"
known for many years. Explain this "imaging method
method. )
Current fields and electrostatic fields e Aictr
ie dicte When a current is distributed through a
::Nhe_n a current is distributed through a continuous conductor there are times when
ontinuous conductor there are times when problems may be easily solved by using
8th problems may be easily solved by using similarities with the electrostatic field. Also,
similarities with the electrostatic field. Also, electromagnetically express Kirchhoff's Law
electromagnetically express Kirchhoff’s Law which oftegn a ea¥s inpcircuits ’
which often appears in circuits. PP :
Magnetic field
Explain in detail the process that starts with the g?& esxap\llglrr% Itgvev gl;]odc%sesn%ast Asgipﬂgrévét2|E25|tal
Sth Biot- Samart I?w ancri] d$rlves Ampelre S C|rcuf|tal integral law, from the fundamental point of view
integral law, from the fundamental point of view |, rrents are the sources of magnetic fields.
that currents are the sources of magnetic fields.
Calculation of magnetic field distribution S _— :
In describing a magnetic field that has a different é?acljgﬁglg(l)?r?t?’rgqr?\gt%%tgcopglr? éreactt:;gsﬁglcclilflfterent
starting point from that of an electric field, it becomes necessary to have a mathematical
10th gicsggisc)g‘etﬁgstsgirf}'etrg ?%Vni ?h;ntangwaetllecgtlric expression that differs from that of an electric
fi F ic fiel h h field. Can explain vector rotation (rot) in magnetic
field. In magnetic fields, the vector rotation (rot) fields, vector potential, forces acting on electric
is important. Explain vector potential, forces currents etc.
acting on electric currents, etc.
Magnetic substances - . -
Most actual electric equipment that utilize m%sgtnae(t:itg?ilelecliicﬁgg ﬁ;éggl?ggutggga%tége
magnetic fields use magnetic Su?s-tances : (ferromagnetic substances). Can explain magnetic
h ( erromagneir:]lc SUbStan-ceSI)' EX,E alnl magnetic substances that are difficult to handle
11t fﬁggﬁggggﬁ t iantclaurgigl tlﬁlé tcct)orregngn%ence theoretically, including the correspondence
Yt ol o between magnetic and electrostatic fields (BD-
between magnetic and electrostatic fields (BD- and HE-compatible), magnetic circuits, and the
and HE-compatible), magnetic circuits, and the energy density of magnetic fields '
energy density of magnetic fields. gy Y 9 ’
EIeCtromagnet!C induction pﬂenomenon is th Electromagnetic induction phenomenon is the
Electromagnetic induction phenomenon is the principle of many kinds of equipment such as
principle for many kinds of equipment such as generators. However, electromotive force is
4th generators. However, electromotive force is generated by both the temporal variation of the
Quarter |[12th generated by both the temporal variation of the magnetic flux itself and the relative motion of the
magnetic flux itself and the relative motion of the conductor to it. Can treat this phenomenon
conductor to it. Treat this phenomqnon mathematically} and derive Maxwell's
mathematically and derive Maxwell's electromaanetic equations
electromagnetic equations. 9 d .
Inductance .
; Inductance often appears as a representative
Inductance often appears as a representative element in electrical circuits. Learn about self-
element in electrical circuits. Learn about self- inductance and mutual inductance from the
13th inductance and mutual inductance from the perspective of magnetic field energy, and can
?ﬁgspgcgvg ggggg-gﬁt'scpggg gfnter:‘gy,e?_r;doecég_lglgn calculate the wave propagation speed of the
wave pr i recipr i ; A : ;
line as a calculation example. reciprocating line using calculation examples.
Maxwell's electromagnetic equations Can explain Maxwell's electromagnetic equations
Explain Maxwell's electromagnetic equations in in detail, which have critical meaning for those
detail, which have critical meaning for those who |who learn electrical and electronic engineering as
14th learn electrical and electronic engineering as well [well as physics. In addition to deriving equations,
as physics. In addition to derivin? equations, do |can do reverse derivations for the basic laws of
reverse derivations for the basic laws of electric  |electric field magnetic fields that have been
field magnetic fields that have been studied. studied.
Solutions for Maxwell's electromagnetic equations
and electromagnetic waves Can solve Maxwell's electromagnetic equations as
Solve Maxwell's electromagnetic equations as simultaneous differential equations and calculate
15th simultaneous differential equations and calculate |electromagnetic waves' presence and velocity as

electromagnetic waves' presence and velocity as
a result of doing this. Also explain the basic
characteristics of electromagnetic waves.

a result of doing this. Can also explain the basic
characteristics of electromagnetic waves.




[16th

|Fina| exam

Evaluation Method and Weight (%)

Mutual
Examination Presentation Eé?\ll\ll":é:,? ns Behavior Portfolio Other Total
students
Subtotal 80 20 0 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 80 20 0 0 0 0 100
Cross Area 0 0 0 0 0 0 0

Proficiency




Akashi College

Year 2024

Course
Title

Advanced Strength of
Materials

Course Information

Course Code 6020

Course Category

Specialized / Elective

Class Format Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade Adv. 1st

Term

Second Semester

Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

MORISHITA Tomohiro

Course Objectives

1) Systematically understand the methods for solving stress, strain, and displacement in a multiaxial stress state and can apply

them to basic problems.

2) Understand the basic issues related to flat plate bending problems, and can compare and examine one-dimensional and two-

dimensional problems.

3) Understand the advanced issues related to stress, strain, and elastic moduli, and can use them to three-dimensionally examine
various problems of strength of materials.
4) Understand the mechanical behaviors related to the elastoplasticity of materials and how to analyze them, and can apply them to

intensity calculations.

5) Can explain the above matters to others.

Rubric

Ideal Level

Standard Level

Unacceptable Level

(1) Fundamental equations for
multi-axial stress

Systematically understand the
fundamental equations for
multi-axial stress and can apply
it to basic problems.

Can apply various formulae for
multiaxial stress to basic
problems.

Cannot apply various formulae
for multiaxial stress to basic
problems.

(2) Bending of plate

Understand the basics issues
related to flat plate bending
problems and can explain the
difference between beams.

Can calculate stress and
deflection of basic problems by
using formula related to flat
plate bending problems.

Cannot calculate stress and
deflection of basic problems
related to flat plate bending.

(3) Stress and strain

Understand the advanced issues
related to stress, strain, and
elastic moduli, and use them to
three-dimensionally examine
various problems of strength of
materials.

Understand the advanced issues
related to stress, strain, and
elastic moduli.

Do not understand the
advanced issues related to
stress, strain, and elastic moduli
and remain limited to only a
one-dimensional understanding.

(4) Elastoplastic problem

Understand the mechanical
behaviors related to the
elastoplasticity of materials and
how to analyze them, and can
apply them to intensity
calculations.

Understand the mechanical
behaviors related to the
elastoplasticity of materials and
how to analyze them.

Do not understand the
mechanical phenomena related
to elastoplasticity of materials.

(5) Logical thinking and
interactive communication

Can discuss various problems of
strength of materials with
others based on logical thinking.

Can explain basic concepts and
formulae to others on various
problems of strength of
materials.

Cannot explain to others the
formation of various formulae
and examples of their use on
various problems of strength of
materials.

Assigned Department Objectives

Teaching Method

Outline

S

The aim is to be able to calculate and evaluate the strength of structural and mechanical components,
independently and continuously learn related matters, think IogicaIIY, and have technical discussions. Based
on the year 3's Strength of Materials I, year 4's Strength of Materia

students will learn more advanced issues.

II, and year 5's Strength of Materials III,

Style

Classes will be taught in a lecture style with exercises in the second half of class.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard stud

time required for pre-study / review, and completing

assignment reports. Students should try to think and understand for themselves.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class /

Division in Learning

[0 Active Learning

O Aided by ICT

Applicable to Remote Class

(1 Instructor Professionally
Experienced

Course Plan

Theme

Goals

1st

Review of multiaxial stress (1)

Can show a simple application example of stress-
strain and displacement-strain relations in the
multiaxial stress state.

2nd

Semeste |3rd
;

Quarter |2nd

Review of multiaxial stress (2)

Can use equilibrium equations in a rectangular
coordinate system. Can derive Navier-Stokes
equations. Can use the basic formula in cylindrical
and spherical coordinate systems. Can transform
various formulae from a rectangular coordinate
system to polar coordinate.

3rd

Flat plate bending (1): Beams and flat plates

plates.

Can drive the formulas for beam. Can explain the
similarities and extensibility of beams and flat




Flat plate bending (2): Basic formula for

Understand the handling of unknown functions in

4th bending rectangular plates and can explain the
rectangular plates relationship with the basic formula.
; . : Can apply the basic formula for rectangular plates
5th rl':claacl:iaprllatt,lelabrenlgltggs (3): Stress and deflection of to basic problems, and calculate stress and
9 p deflection.
Flat plate bending (4): Axisymmetric bending of Can apply the basic formula for a circular plate
6th circulloar ot g (4): AXISy 9 that is expressed in polar coordinates to a basic
P problem, and calculate stress and deflection.
Can explain the coordinate transformation
formulae for stresses in the plane stress states
: - and principal and maximum shear stresses. Can
7th Review of plane stress and plane strain also explain the coordinate transformation
formulae for strains in plane strain states and
principal and maximum shear strains.
8th Stress and strain (1): Direction cosines and Can use direction cosines to describe stress
coordinate transformations coordinate transformations.
Can explain the calculation of principal and
9th Stress and strain (2): Stress maximum shear stresses in a three-dimensional
stress state. Can explain stress invariants.
gan e>|<p|fain the coordri]natedtransformaltion
; . ; . ormula for strain in three-dimensiona
10th 1§()trr<assti§aei12%rs](tjralirék(j3gl;it(‘32|c3ic(>)rr<]1lnate transformation deformation. Can calculate strain energy in a
Y : three-dimensional stress state, and apply it to
intensity design.
Understand generalized stress-strain relations and
11th Stress and strain (4): Stress-strain equation can explain the elastic modulus for anisotropic
elastic bodies.
4Qtuharter 12th Stress and strain (5): Index notation Can express the formulas using index notation.
Elastoplastic problems (1): Material models and [Can explain the relationship between load and
13th torsion and bending of elastic-perfectly plastic deformation in the torsion and bending of elastic-
bodies perfectly plastic bodies.
Can explain the limit loads in combination rods,
14th Elastoplastic problems (2): Limit loads and the limit loads in beams, and plastic joints. Can
residual stress caused by plastic deformation explain residual stress caused by plastic
deformation.
; . : Can explain the yield start condition and residual
15th El[?cist:)glsasrﬂ%p&?itéleTosbI(g%.SSpherlcaI SYMmetry  |gtress of elastic-perfectly plastic spherical shells,
Y P cylinders, and rotating circular plates.
16th Final exam
Evaluation Method and Weight (%)
Examination Exercise Total
Subtotal 80 20 100
Basic Proficiency 0 0 0
Specialized Proficiency 80 15 95
Cross Area Proficiency 0 5 5




Akashi College

Year 2024

Course

Title Production Systems

Course Information

Course Code

6021

Course Category

Specialized / Elective

Class Format

Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade

Adv. 1st

Term

First Semester

Classes per Week

2

Textbook and/or
Teaching Materials

Instructor OHMORI Shigetoshi

Course Objectives

Rubric

Ideal Level Standard Level Unacceptable Level

Achievement 1

Achievement 2

Achievement 3

Assigned Department Objectives

Teaching Method

Outline

Style

Notice

Characteristics of Class / Division in Learning

[0 Instructor Professionally

[0 Active Learning Experienced

[0 Aided by ICT [0 Applicable to Remote Class

Course Plan
Theme Goals
1st
2nd
3rd
1st 4th
Quarter |s5th
6th
7th
égneste 8th
p 9th
10th
11th
2nd 12th
Quarter [13th
14th
15th
16th
Evaluation Method and Weight (%)
Mutual
Examination  |Presentation Eg?\l\l/‘l:etlr?ns Behavior Portfolio Other Total
students
Subtotal 0 0 0 0 0 0 0
El?osflicciency 0 0 0 0 0 0 0
specialeed o 0 0 0 0 0 0
brorciency |° 0 0 0 0 0 0




Akashi College

Year 2024

Course
Title

Energy Technology I

Course Information

Course Code

6022

Course Category

Specialized / Elective

Class Format

Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade Adv. 1st

Term

Second Semester

Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

Course Objectives

The goal is to be able to understand and calculate the following for the numerical analysis of heat fluids in energy engineering.
(1) Understand the basic equation of heat fluid analysis.

3

2) Understand the discretization method of basic equations.
Understand the HSMAC method.

(4) Set a problem and perform simulations on one's own.

(5) Present answers to one's own problem through presentations.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Fully understand and can derive
the basic equations for heat
fluid analysis.

Understand the basic equations
for heat fluid analysis.

Do not understand the basic
equations for heat fluid analysis.

Achievement 2

Understand the discretization
method of basic equations and
can derive them on its own.

Understand the discretization
method of basic equations.

Do not understand the
discretization method of basic
equations.

Achievement 3

Understand the HSMAC method
and can program it on one's
own.

Understand the HSMAC
method.

Do not understand the HSMAC
method.

Can set a problem, perform
simulations, and analyze data
on one's own.

Can set a problem and perform
simple simulations on one's
own.

Cannot set a problem and
perform simple simulations on
one's own.

Can clearly present the answers
to one's own problem in English
in an easy-to-understand
presentation.

Can present the answers to
one's own problem in a
presentation.

Cannot present the answers
one's own problem in a
presentation.

Assigned Department Objectives

Teaching Method

Outline

In general energy equipment, power is taken from fluid motion by turbines, etc. and converted to electrical
energy through generators. In addition, how the movement of water and electrolytes is controlled has a
major effect on performance in fuel cells, etc. In developing energy equipment, numerical analyses of heat
fluid are widely conducted with the aim of reducing development costs and obtaining detailed data. In this
course, students will learn about the HSMAC method, which is one of the methods to numerically analyze
heat fluid, and learn how to analyze incompressible fluids.

Style

The first half of the class is made up of lecture-style sessions. In the second half, students will conduct
exercises while discussing important matters related to energy engineering.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports. While it is desirable for students to have a basic knowledge of fluid dynamics and
thermodynamics, thorough reviewing of the lessons will help students understand the content. Furthermore,
students need to have a minimum knowledge of C language. In addition, this course will fundamentally be
conducted in English.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

(1 Instructor Professionally
Experienced

Course Plan

Theme

Goals

2nd
Semeste
r

3rd
Quarter

1st

Basic equations for heat fluid simulation (1)

Understand the equations of the fluid continuum
and the derivation of equations of motion.

2nd

Basic equations for heat fluid simulation (2)

Understand the derivation of fluid equations of
motion and equations of energy.

3rd

Basic equations for heat fluid simulation (3)

Can convert the

energy equation of fluid to one

for uncompressed fluid. Also, understand the
method of the Boussinesq approximation as a
treatment of buoyancy terms.

4th

About nondimensionalizing basic equations

Understand the significance of
nondimensionalizing basic equations, and how to
make it dimensionless.

5th

Discretization method of basic equations (1)

Understand how to discretize differential
equations that are basic equations. Also,
understand the solution's accuracy and the
stability conditions.




Understand how to discretize differential
equations that are basic equations. Also,

6th Discretization method of basic equations (2) understand the solution's accuracy and the
stability conditions.
Ca(rjl derivedP%isson's quation on prﬁssdure, ?\noli']
understand the MAC and SMAC methods, whic
7th MAC method, and SMAC method ?lrgdtwo of the explicit methods for incompressible
uid.
Understand the HSMAC method to solve the
8th HSMAC method Poisson's equation on pressure using Newton's
method.
Can create a vector diagram using free software
9th Explanation of assignment 1 as an example of a flow in a cavity containing
thermal convection.
: Can calculate the heat transfer coefficient from
10th Exercise the analysis results.
: Understand the relationship between mesh
1ith Exercise refinement and analysis accuracy.
Can review the engineering problems on one's
4th 12th Explanation of assignment 2 own, and can discuss the problems proposed with
Quarter teachers and set an appropriate problem.
; Can program and run simulations for the problem
13th Exercise On one's own.
: Can program and run simulations for the problem
14th Exercise on ORe's owWn.
15th Presentation Eggligaesent simulation results for the problem in
16th No final exam
Evaluation Method and Weight (%)
Examination Presentation Assignments Behavior Portfolio Other Total
Subtotal 0 30 70 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 0 30 70 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Course

Akashi College Year |2024 Title Tribology
Course Information
Course Code 6023 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁﬁt}and Electronic System Student Grade Adv. 1st
Term Second Semester Classes per Week 2
Textbook and/or

Teaching Materials

Instructor

KATOH Takahiro

Course Objectives

(1) Can deepen understanding of the complex friction and wear phenomena that occur on relative motion surfaces, and establish a
method for evaluating them in an appropriate manner.

6

Can establish effective use of friction and methods to control friction and wear such as lubrication.
Can establish various guidelines and specific methods for designing frictional parts of equipment.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can deepen understanding of
the complex friction and wear
phenomena that occur on
relative motion surfaces, and
establish a method for
evaluating them in an
appropriate manner.

Can deepen understanding of
the complex friction and wear
phenomena that occur on
relative motion surfaces and
understand how to evaluate
them in an appropriate manner.

Cannot deepen understanding
of the complex friction and wear
phenomena that occur on
relative motion surfaces and do
not understand how to evaluate
them in an appropriate manner.

Achievement 2

Can establish effective use of
friction and friction wear
controls such as lubrication.

Understand the effective use of
friction and methods to control
friction and wear such as
lubrication.

Do not understand the effective
use of friction and methods to
control friction and wear such
as lubrication.

Achievement 3

Can establish various guidelines
and specific methods for
designing frictional parts of

Understand the various
uidelines and specific methods
or designing frictional parts of

Do not understand the various
uidelines and specific methods
or designing frictional parts of

equipment. equipment. equipment.

Assigned Department Objectives

Teaching Method

Outline

The aim of this course is to deepen the understanding of tribological problems—i.e., the complex friction and
wear phenomena that occur on relative motion surfaces—and to explain how to evaluate them in an
appropriate manner, and also explain the effective use of friction and methods to control friction and wear
such as lubrication. Students will also learn the various guidelines and specific methods for designing frictional
parts of equipment.

Style

Classes will focus on a lecture style format and have exercises, assignments, and group work as appropriate.
The contents of the report will be instructed according to the progress of the class and the students' levels of
understanding.

The report assignments are as follows:

1) An exercise about the contact condition between two objects. 2) An exercise for friction coefficients which
take into account interface shear strength. 3) A survey and summary of various types of wear. 4) A study on
tribology application technologies. 5) The derivation of the double integral part of the Reynolds equation. 6) A
survey on solid lubricants and greases. 7) An exercise on bearing design methods. 8) A study on hard and
soft thin layers. 9) An exercise on the amount of wear. 10) Literature research on tribology

This course is based on and assumes students have a basic knowledge of the following subjects: Strength of
Materials I (compulsory in year 3), Fluid Mechanics I (compulsory in year 4), and Engineering Design II
(compulsory in year 4).

Notice

Before taking the course, read the text, familiarize yourself with the content, and be prepared to ask
questions during the course. This course's content will amount to 90 hours of study in total. These hours
include the learning time guaranteed in classes and the standard self-study time required for pre-study /
review, and completing assignment reports.

Students who miss 1/3 or more of classes, miss 5-10 minutes of a student's presentation, or fail to submit a
report will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

[0 Instructor Professionally

[0 Aided by ICT Applicable to Remote Class

Experienced
Course Plan
Theme Goals
What is tribology? : : —
1st Explain an outline of tribology, lubrication ;ﬁ?:lrgbaol?.l?ﬁgpi?:a?icotr?ttJ)OI%('i;Iy' lubrication methods,
methods, and lubrication by oil. y oll.
Solid surface contact I
2nd 3rd 2nd Explain the properties of solid surfaces and the Learn about the nature of solid surfaces and the
emeste structure and properties of surface layers in order |structure and properties of surface layers
S t Quarter truct d rti f surface | i d truct d rti f surface |
r to properly understand tribology phenomena.
Solid surface contact II
3rd Explain the mechanisms for two-surface contact |[Learn about the mechanisms for two-surface
and true contact area wear with exercise contact and true contact area wear.
problems.




Friction between solid surfaces I
Explain dry friction and lubricated friction,
4th Amonton-Coulomb's laws, the causes of friction, |Learn about friction causes and friction theory.
adhesion theory of friction, and the formula for
friction theory.
Friction between solid surfaces II
Explain the temperature rises of friction surfaces,
sth the speed characteristics of friction and stick-slip, |Learn about friction characteristics and how to
friction properties in a vacuum, the effects of test friction.
temperature on friction, and methods for testing
friction.
Wear on solid surfaces I
6th Define and classify wear and explain the Learn about the definition and classification of
theoretical handling of each of the important wear.
abrasives.
Solid surface wear II N
7th Explain the concep%t of wear maps, and discuss rLﬁgtrﬁOgEOUt wear maps and wear testing
testing methods of wear. )
Fluid lubrication I : P -
8th Explain the physical significance of fluid lubrication hjegrriga?%%Ut the physical significance of fluid
and its principles. )
9th E%Idailgbl{iecy?rsicﬁgsl'lﬂuid lubrication theory and the [L€3rn about Reynolds fluid Iubrication theory and
pressure distribution analysis of bearings. the pressure distribution analysis of bearings.
Boulndar and mixed Ifugricaéion I g d
Explain the concept of boundary and mixe : P
10th lubrication, and boundary membrane's lubricating Learn about boundary and mixed lubrication.
properties .
Boundary and mixed lubrication II
11th Explain the types, properties, and applications of [Learn about the types, properties, and
grease and solid lubricants that are used for applications of grease and solid lubricants.
lubrication in situations where oil cannot.
Surface reforming technology
Exfplain the physical significance of surface Learn about the physical significance of surface
4th 12th reforming technology, its method, and examples [reforming technology, its methods, and examples
Quarter of friction wear improvement and future of friction wear improvement.
prospects.
Bearings design L . . .
: h : o earn about the basic aspects of bearing design
13th Eég!'?lllgsthaes g%sgxg%ﬁ’gfets of design using journal using journal bearings as an example.
Appligations of tri?ologyhin current technologies
Introduce a case from the many current oo : ;
14th technologies where tribology plays an important Ieﬁfggn?téggﬁgtg%c%gent application of tribology in
role and explain the relationship using basic gles.
knowledge.
Presentation :
15th Introduce videos or research related to tribology. |83 about research related to tribology.
16th No final exam
Evaluation Method and Weight (%)
Short Tests Report Presentation Behavior Other Total
Subtotal 30 40 10 20 0 100
Basic Proficiency |0 0 0 0 0 0
Specialized
Proficiency 30 40 10 20 0 100
Cross Area
Proficiency 0 0 0 0 0 0




Course

Akashi College Year |2024 Title Advanced Electrical Circuits
Course Information
Course Code 6024 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁ?‘t}and Electronic System Student Grade Adv. 1st
Term Second Semester Classes per Week 2

Textbook and/or
Teaching Materials

Although textbooks are not used, it is recommended to bring a reference book on electric circuits. In addition,

materials will be distributed as necessary.

Instructor

HOSOKAWA Atsuishi

Course Objectives

1) Understand the various theorems that form the basis for electrical circuit analysis.
2) Can perform analysis and design of a number of electrical circuits.
3) Can select and use appropriate methods for analyzing and designing electrical circuits, with multidimensional thinking.

Assignments will be handed out for review purposes at the end of the lecture. It is important to do them through self-study.

Rubric

Ideal Level Standard Level

Unacceptable Level

Achievement 1

Understand the various
theorems that form the basis
for electrical circuit analysis and
can use them for circuit
analysis.

Understand the various
theorems that form the basis
for electrical circuit analysis.

Do not understand the various
theorems that form the basis
for electrical circuit analysis.

Achievement 2

Can perform analysis and
design various complex

electrical circuits. circuits.

Can perform analysis and
design various basic electrical

Cannot perform analysis and
design various basic electrical
circuits.

Achievement 3

Can select and use the most Can select and
appropriate method for
analyzing and designing
electrical circuits.

appropriate method for
analyzing and designing
electrical circuits.

Cannot select and use an
appropriate method for
analyzing and designing
electrical circuits.

use an

Assigned Department Objectives

Teaching Method

Outline

basis for electrical engineerin

An electrical circuit is a circuit made up of elements of resistance, inductance, and capacitance. It forms the
including electronic, communication, and information engineering. The aim of
this course is to learn about the relationship between current and voltage in electrical circuits and to be able
to perform circuit analysis.

Style

Classes are mainly conducted by taking notes. There will be handouts as necessary. There will be exercises
and assignments every week.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports.
This course assumes students have taken Electrical Circuits I and II, Circuit Theory, and Transient Analysis on
Electric Circuits (compulsory in years 1 to 4) taught in the Electrical and Computer Engineering Department,
or have taken Electrical and Electronics Engineering I (compulsory in year 4), and Electrical and Electronics
Engineering II (selected for year 5) taught in the Mechanical Engineering Department in Akashi Kosen.
Students need to have a basic knowledge of the contents of these subjects.

If students wish, they can take a midterm exam outside of class hours. The evaluation for the exam in this
case will be the average score of the midterm and final exams.

Students who miss 1/4 or more of classes will not be eligible for a passing grade.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
P Understand how to analyze AC circuits using the
1st AC circuits vector notation and vector locus.
A - : Understand how to analyze circuits using closed
2nd Circuit analysis and miscellaneous theorems (1) circuit and node equations.
Understand how to analyze circuits using the
3rd Circuit analysis and miscellaneous theorems (2) |superposition, reciprocity, and compensation
theorems.
3rd PR : . Understand the methods of circuit analysis using
o Quarter 4th Circuit analysis and miscellaneous theorems (3) Thévenin's, Norton's, and Millman's theorems.
femeSte 5th Resonant circuits and mutual induction circuits gpgﬁgtand resonant and mutual induction
6th Three-phase AC gﬁadseers/_t;?:nd voltage, currents, and power in three-
7th Distorted wave AC (leigggrrts‘atgwa\\//ce)lfge, currents and power in
8th Summary of weeks 1 to 7 Understand the content from weeks 1 to 7.
4th 9th One-port circuits Understand one-port circuits.
Quarter |10th Two-port circuits Evcg_ezggtr?ré?rctﬂietzsvarious parameters that represent




: - _ . Understand the transient phenomena in circuits
11th Transient phenomena in single-energy circuits where either inductance or capacitance is present.
Understand the transient phenomena in circuits
12th Transient phenomena in multiple-energy circuits |where both inductance and capacitance are
present.
Understand the basic concepts and circuit
13th Steady-state phenomena in distributed-element |properties of transmission lines where resistance,
circuits :_nductance, and capacitance are distributed along
ines.
14th Transient phenomena in distributed-element Understand the transient phenomena in
circuits distributed-element circuits.
15th Summary of weeks 8 to 14 Understand the content from weeks 8 to 14.
" Understand the content from weeks 1 to 7 and
16th Final exam weeks 9 to 14.
Evaluation Method and Weight (%)
Examination Exercise Total
Subtotal 70 30 100
Basic Proficiency 0 0 0
Specialized Proficiency 70 30 100
Cross Area Proficiency 0 0 0




Course

Akashi College Year |2024 Title Advanced Heat Transfer
Course Information
Course Code 6025 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁ?‘t}and Electronic System Student Grade Adv. 1st
Term Second Semester Classes per Week 2
Textbook and/or . )
Teaching Materials Original Text PDF file
Instructor KUNIMINE Kanji

Course Objectives

(1) Can theoretically handle steady and unsteady state heat conduction.
(2) Can theoretically handle convective heat transfer.

3) Can theoretically handle phase change heat transfer.

4) Can theoretically handle material transfer.

(5) Can theoretically handle heat exchangers.

Rubric

Ideal Level Standard Level

Unacceptable Level

Achievement 1

Can theoretically handle steady
and unsteady state heat
conduction sufficiently.

Can theoretically handle steady
and unsteady state heat
conduction.

Cannot theoreticallgl handle
steady and unsteady state heat
conduction.

Achievement 2

Can theoretically handle
convective heat transfer
sufficiently.

Can theoretically handle
convective heat transfer.

Cannot theoretically handle
convective heat transfer.

Achievement 3

Can theoretically handle phase
change heat transfer
sufficiently.

Can theoretically handle phase
change heat transfer.

Cannot theoretically handle
phase change heat transfer.

Can theoretically handle
material transfer sufficiently.

Can theoretically handle
material transfer.

Cannot theoretically handle
material transfer.

Can theoretically handle heat
exchangers sufficiently.

Can theoretically handle heat
exchangers.

Cannot theoretically handle heat
exchangers.

Assigned Department Objectives

Teaching Method

Outline

This course focuses on the theoretical handling of heat transfer engineering. It will cover the more advanced
issues that the Heat Transfer class in the Regular Course did not.

Style

This course is based on Heat Transfer (year 5, elective) taught in Akashi Kosen Mechanical Engineering
Department, and assumes that students have learned the knowledge of the subject.

Notice

This course's content will amount to 90 hours. These hours include the learning time guaranteed in classes
and the standard self-study time required for pre-study / review, and completing assignment reports.

To achieve the goals, students should thoroughly pre-study and review class content for each week.
Evaluations will be based on two periodic exams.

Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
Understand the differential equations and their
1st Basic theory solutions, the basic laws of heat transfer, and the
equation for heat conduction.
: Can understand the problems of two-dimensional
2nd Steady heat state conduction steady heat conduction.
: Understand the problems of a lumped heat
3rd Unsteady state heat conduction (1) capacity system.
Understand approximation solutions for unsteady
3rd 4th Unsteady state heat conduction (2) state heat conduction and the thermal conduction
Quarter problems that accompany phase changes.
2nd 5th Forced convective heat transfer theory ggffgg&ﬁgdh?aet %rc;vnesrfréipg equation for forced
EemeSte 6th Approximation solutions for forced convective Understand the laminar heat transfer of the flow
heat transfer (1) across a plate.
7th Approximate solutions for forced convective heat |Understand the laminar heat transfer of the flow
transfer (2) across a plate.
8th Midterm exam Can solve problems related to weeks 2 to 7.
9th Natural convective heat transfer theory Understand natural convective heat transfer.
10th Phase change heat transfer theory (1) Understand the film condensation theory.
4th 11th Phase change heat transfer theory (2) Understand the film boiling theory.
Quarter - Understand Fick's law, diffusion coefficient, and
12th Material transfer one-dimensional diffusion phenomena.
13th Heat exchangers (1) Understand an overview of heat exchangers.




14th Heat exchangers (2) (LjJi?fde?g]t?g.d logarithmic mean temperature
15th Heat exchangers (3) Understand temperature efficiency ratio.
16th Final exam Can solve problems related to weeks 9 to 15.
Evaluation Method and Weight (%)
Examination Total
Subtotal 100 0 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0
Specialized
Proficiency 100 0 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0




Akashi College

Year 2024

Course
Title

Environmental Science

Course Information

Course Code

6026

Course Category

General / Elective

Class Format

Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade Adv. 2nd

Term

First Semester

Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

WATANABE Moriyoshi,HIRAISHI Toshihiro

Course Objectives

(1) Understand the formation of the global environment and the basic knowledge of the natural ecosystem, and acquire the ability
to examine and explain the relationships between life, the natural environment, and environmental issues from a multifaceted

perspective.

(2) Examine the relationship between the environment and people, think about problems with environmental issues, and acquire
the ability to identify what actions are needed as engineers and members of the general public.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

global environment and the
basic knowledge of the natural
ecosystem, and can examine
and explain the relationships
between life, the natural

Understand the formation of the

Understand the formation of the
global environment and the
basic knowledge of the natural
ecosystem, and can explain the
relationships between life, the

Do not understand the
formation of the global
environment and the basic
knowledge of the natural
ecosystem, and cannot explain

environment, and
environmental issues from a
multifaceted perspective.

natural environment, and
environmental issues.

the relationships between life,
the natural environment, and
environmental issues.

Assigned Department Objectives

Teaching Method

(1) Lectures on biological and global environments, and an outline of ecosystems, and methods for preserving
them. (8 weeks taught by Watanabe)

Outline (2) Lectures on environmental issues from history, material cycles, and regional disparities. (7 weeks taught
by Hiraishi)
Lectures will be held using slides and videos and with materials distributed as appropriate.

Style The course is open to students from any department. Classes will be taught as simply as possible. Before

Y taking the course, students should carefully read through the materials distributed in advance to fully

understand the content and summarize the main points and questions.
This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing

Notice assignment reports.

The levels of achievement will be evaluated by faculty members in the following methods. The minimum
sc%re forfa pass vB/iII be 60% in total. The weight for each faculty member's evaluation will be "1" for Hiraishi
and "1" for Watabe.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally

Experienced
Course Plan
Theme Goals
Can explain the process in which the current
1st The formation of the global environment and the |global environment was formed, and the
history of pollution (Watanabe) relationship between pollution and health that has
occurred in the past.
2nd Development and Environmental Can explain the impact of development acitivities
impacts(Watanabe) on the natural enviromnemt.
Can explain the current state of environmental
3rd Global environmental issues (Watanabe) issules and the measures to be taken on a global
scale
Can eﬂnlam the concepts, types and distributions,
4th The basics of environmental ecology (Watanabe) |and individual organism and population, and the
1st growth of population ecology.
1st Quarter Can explain the current state of biodiversity and
Semeste 5th Biodiversity and its crisis(Watanabe) the crisis it is facing. Can calculate diversity index
p of species.
Can explain technical classification (conservation,
: . restoration, and creation) to protect the
6th Ecosystem conservation techniques (Watanabe) environment including ecosystems using concrete
examples.
N Can explain the current state of forest ,
7th The functlon\sNand roge of forest agricultural, urban and augqtic ecosystems and
ecosystems(Watanabe) urban ecosystems.
8th Ecosystem assessment(Watanabe) %aer%hpoedrgorm ecosystem asses s ment using some
Set up and implement solutions to environmental
2nd oth Report assignment briefing issues in one's life.
Quarter Environmental issues and history Learn about the causes and history of modern
environmental issues.




: : : . Learn about life and society before today's
10th Life and society in the Edo period environmental issues arose.
11th ;Aé%tfpighe "An Inconvenient Truth" and think Learn about climate change issues.
12th Watch the "An Inconvenient Truth" and think Learn about climate change issues and recognize
about it. the challenges.
WA i . ; " Think about the time gap in the problems due to
13th Ancient Futures: Learning from Ladakh geographic inequalities.
WA . ; " Think about the time gap in the problems due to
14th Ancient Futures: Learning from Ladakh geographic inequalities.
: Add opinions to the faculty's comments sent via
15th Return and amend report assignments Teams about the assignment in week 9.
16th About SDGs Understand SDGs.
Evaluation Method and Weight (%)
ﬁ)éeb;c)ises(Wata gieport(Hiraishi Behavior Portfolio Other Total
Subtotal 50 0 50 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 50 0 50 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Course

Akashi College Year |2024 Title Engineering Presentation I
Course Information
Course Code 6027 Course Category Specialized / Compulsory
Class Format Seminar Credits School Credit: 1

Mechanical and Electronic System

Department Engineering Student Grade Adv. 2nd
Term Second Semester Classes per Week %HA:2
Textbook and/or
Teaching Materials
Instructor HIRAISHI Toshihiro,KUNIMINE Kanji

Course Objectives

(1) Acquire knowledge in a wide range of engineering-related fields through presentations of one's Research Studies presented in a
way that students from different specialties can understand .

Rubric

Ideal Level Standard Level

Unacceptable Level

Achievement 1

Can present one's own
Research Studies in a way that
students from different
specialties can fully understand
and actively discuss it with
them.

Can present one's own
Research Studies in a way that
students from different
specialties can understand and
discuss it with them.

Cannot present one's own
Research Studies in a way that
students from different
specialties can understand and
discuss it with them.

Assigned Department Objectives

Teaching Method

Outline

This course will have lectures and exercises on fundamental approaches to written presentations, graphical
presentations, oral presentations, etc. in order to enhance students' abilities to express technical matters.
Teaching staff will offer their impressions and critiques to raise the levels of the content.

Style

In the first half, students will use slides and give presentations on introductions for their Research Studies, its
purposes, and their research plans, followed by a question-and-answer session. In the latter half of the
second semester, they will submit synopses of their Research Studies and give presentations using slides.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completin
assignment reports. Emphasis will be on presenting and discussing the summaries and slides that students
have prepared by themselves within the determined time. Students are expected to be able to evaluate other
students' presentations.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

Active Learning

O Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
Theme 1 (Introduction to the Research Studies):
Creating slides (Part 1, Hiraishi) ] ] I~
Theme 1 is to present the introduction to the Can explain what to be careful in communicating
L - the background, research purposes, and research
1st Research Studies in 10 minutes so that students methods of one's own Research Studies to
from different specialties can understand. After students from different specialties
briefing on the assignment, prepare for the P :
presentation.
- - Can make materials to communicate the
Theme 1 (Introduction to the Research Studies):
nd |Greating sides (Part 2, Hiraish) background, purboses, and research mekhod of
Same as above different specialties
Ezeéﬁg\i%aet;on of Theme 1 (Part 1, Hiraishi and Can corﬂmunihcaée E:he background, pur osesd, and
; ; . research method of one's own Research Studies
3rd An 8-minute presentation (a bell will ring at 7 to students from different specialties. Can also
minutes) and a 10-minute Q&A with everyone. ask questions about the presentations
Students will score each other's presentations. a P .

Can communicate the background, purposes, and
2nd 3rd 4th Presentations (Part 2, Hiraishi and Kunimine) research method of one's own Research Studies
Semeste Quarter Same as above to students from different specialties. Can also
r ask questions about the presentations.

Can communicate the background, purposes, and

sth Presentations (Part 3: Hiraishi and Kunimine) research method of one's own Research Studies
Same as above to students from different specialties. Can also
ask questions about the presentations.

Can communicate the background, purposes, and

6th Presentati%ns (Part 4: Hiraishi and Kunimine) researdch mefthod ((j)fﬁone's own R?search Stuldies
Same as above to students from different specialties. Can also
ask questions about the presentations.

Can communicate the background, purposes, and

7th Presentati%ns (Part 5: Hiraishi and Kunimine) researdch mefthod ((j)fﬁone's own R?search Stuldies
Same as above to students from different specialties. Can also
ask questions about the presentations.

Can communicate the background, purposes, and

8th Presentations (Part 6: Hiraishi and Kunimine) research method of one's own Research Studies
Same as above to students from different specialties. Can also
ask questions about the presentations.




Theme 2 (Special research report ): Report and
slides preparation (Part 1: Kunimine)

Can prepare slides and materials for Research

oth Prepare one's own Research Studies for the Studies review presentation.
review presentation.
s Can communicate the background, purposes,
10t | minutes and jon ina 5 minute Gacussion Wit |feSesrch meshod, experient reet and
everyone. ) I€S.
also ask questions about the presentations.
Can communicate the background, purposes,
11th Presentations (Part 2: Kuniminei and Hiraishi) research method, experiment results, and
Same as above discussion of one's own Research Studies. Can
also ask questions about the presentations.
Can communicate the background, purposes,
12th Presentations (Part 3: Kunimine and Hiraishi) research method, experiment results, and
4th Same as above discussion of one's own Research Studies. Can
Quarter also ask questions about the presentations.
Can communicate the background, purposes,
13th Presentations (Part 4: Kunimine and Hiraishi) research method, experiment results, and
Same as above discussion of one's own Research Studies. Can
also ask questions about the presentations.
Can communicate the background, purposes,
14th Presentations (Part 5: Kunimine and Hiraishi) research method, experiment results, and
Same as above discussion of one's own Research Studies. Can
also ask questions about the presentations.
Can communicate the background, purposes,
15th Presentations (Part 6: Kunimine and Hiraishi) research method, experiment results, and
Same as above discussion of one's own Research Studies. Can
also ask questions about the presentations.
16th No final exam
Evaluation Method and Weight (%)
Mutual
Presentation E\éﬁw:ethons Qlljen;ggrngf Others Total
students
Subtotal 60 30 10 0 0 100
Basic
Proficiency 0 0 0 0 0 0
Specialized
Proficiency 60 30 10 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0




Akashi College

Year 2024

Course

Title Research Studies

Course Information

Course Code

6028

Course Category

Specialized / Compulsory

Class Format

Seminar

Credits

School Credit: 8

Department

Mechanical and Electronic System
Engineering

Student Grade

Adv. 2nd

Term

Year-round

Classes per Week 8

Textbook and/or
Teaching Materials

Instructor

Course Objectives

(1) Can integrate and deepen expertise, and examine it theoretically, systematically, practically, and creatively from a wide
perspective toward solving problems.

3

2) Can engage in learning and research indeBendentIy and continuously.
Can write technical documents in English

(4) Can improve presentation skills by giving one at the research review presentation.

y creating an English abstract of the annual research report.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can integrate and deepen
expertise, and examine and
apply it theoretically,
systematically, practically, and
creatively from a wide
perspective toward solving
problems.

Can integrate and deepen
expertise, and examine it
theoretically, systematically,
practically, and creatively from
a wide perspective toward
solving problems.

Cannot integrate and deepen
expertise, and examine it
theoretically, systematically,
practically, and creatively from
a wide perspective toward
solving problems..

Achievement 2

Can actively engage in learning

continuously.

and research independently and

Can engage in learning and
research independently and
continuously.

Cannot engage in learning and
research independently and
continuously.

Achievement 3

Can write technical documents
in English and papers for
international conferences by
creating an English abstract of
the annual research report.

Can write technical documents
in English by creating an English
abstract of the annual research
report.

Cannot write technical
documents in English by
creating an English abstract of
the annual research report.

Can improve and apply

at the review presentation.

presentation skills by giving one

Can improve presentation skills
by giving one at the review
presentation.

Cannot improve presentation
skills by giving one at the
review presentation.

Assigned Department Objectives

Teaching Method

Outline

The aim of this course is to develop practical skills for problem solving by integrating engineering knowledge
that the students have learned so far and applying it to individual research assignments of their own choice.
They will also learn practical techniques for engineering research. Research subjects, unlike exercise
q#estiolns, (djo not have answers from the beginning. Learn the fun of studying unknown areas while repeating
the trial and error.

Style

Students will be assigned to each laboratory and receive research guidance from the supervisors.

Notice

This course's content will amount to 360 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports. Students should proceed with research voluntarily and proactively based on their
knowledge they have gained from previous study. Specifically, each research process should be carried out
voluntarily and based on self-judgment, as much as possible, to explore the issues given and think about
approach methods until they arrive at an answer.

Characteristics of Class / Division in Learning

Active Learning

O Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
1st Individual research %aslimgt?otns.eparately under each supervisor's
2nd Same as above Same as above
3rd Same as above Same as above
1st 4th Same as above Same as above
Quarter
5th Same as above Same as above
6th Same as above Same as above
1st 7th Same as above Same as above
EemeSte 8th Same as above Same as above
9th Same as above Same as above
10th Same as above Same as above
11th Same as above Same as above
éﬁgrter 12th Same as above Same as above
13th Same as above Same as above
14th Same as above Same as above
15th Same as above Same as above




16th

No final exam

1st Same as above Same as above
2nd Same as above Same as above
3rd Same as above Same as above
3rd 4th Same as above Same as above
Quarter |sth Same as above Same as above
6th Same as above Same as above
7th Same as above Same as above
2nd 8th Same as above Same as above
Semeste 9th Same as above Same as above
r 10th Same as above Same as above
11th Same as above Same as above
ath 12th Same as above Same as above
Quarter |13th Same as above Same as above
14th Same as above Same as above
15th Review presentation gagsglz)erfselnétghe's research results and answer
16th No final exam
Evaluation Method and Weight (%)
Research paper Research activities ﬁenpnouril research Research publication |Total
Subtotal 40 20 20 20 100
Basic Proficiency 0 0 0 0 0
Efgf%?é'rz]g? 40 20 20 20 100
brofciency 0 0 0 0 0




Akashi College Year

2024 C%H:Ee Mechatro-system

Course Information

Course Code 6029 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁ?‘t}and Electronic System Student Grade Adv. 2nd

Term First Semester Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

SEKIMORI Daisuke

Course Objectives

(1) Understand the basic knowledge and operating principles of sensors and actuators and can control them with a computer.
(2) Understand how to fuse sensors and actuators and can create a basic system.
(3) Can make the entire system intelligent by programming.

Rubric
Ideal Level Standard Level Unacceptable Level
Understand the basic Understand the basic Do not understand the basic
knowledge and operating knowledge and operating knowledge and operating
Achievement 1 principles of sensor and principles of sensor and principles of sensor and
actuators and can accurately actuators and can control them |actuators and cannot control
control them with a computer. |with a computer. them with a computer.

Achievement 2

Understand how to fuse sensors
and actuators and can
accurately create a basic

Understand how to fuse sensors [Do not understand how to fuse
and actuators and can create a |sensors and actuators and

system. basic system. cannot create a basic system.
Can accurately make the entire - -
. h - Can make the entire system Cannot make the entire system
Achievement 3 system intelligent by intelligent by programming. intelligent by programming.

programming.

Assignhed Department Objectives

Teaching Method

This course will give comprehensive lectures on the basic knowledge of mechanical, electrical, electronic and
information engineering necessary for mechatronics. In addition, there will be exercises using the actual
machinery. Class content is based on the subject of autonomous mobile robots and focuses on their

Outline subsystems: (1) sensors, (2) actuators, and (3) control systems. The actual mechanisms and specific control
methods will be explained step-by-step starting with the basics. Finally, the idea of integrating these will be
explained.

Style Lecture? will be conducted in accordance with the handouts. The course also includes exercises using robot as
materials.

This course's content will amount to 90 hours of study in total. These hours include the learning time

Notice guaranteed in classes and the standard self-study time required for pre-study / review, and completing

assignment reports.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

i ; [0 Instructor Professi Il
O Aided by ICT O Applicable to Remote Class Exper:'ise;%fagr rofessionally

Course Plan

Theme Goals

1st

Semeste 1st

Quarter

Understand the basic configurations for mobile
robots such as hardware, software, and
interfaces. Can also operate an actual mobile
robot via a sample program.

1st An outline of mobile robots

Understand the functions and basic configurations
of microcomputers that control entire robot

2nd Microcomputer control systems. Also understand specific control
methods using microcomputer programming
language.

Understand the principles and control methods of
devices such as optical sensors, force sensors,
visual sensors, rotary encoders, which are widely
used as sensors for robots.

3rd Sensor principles and control methods

Understand control circuits and interface circuits
by doing infrared proximity sensors control
exercises. Can use an actual infrared proximity
sensor to learn about how to detect oll::))jects.

4th Infrared proximity sensor control

Understand control circuits, etc. by doing rotary
encoder control exercises. Can use an actual
rotary encoder to learn how to measure a motor's
rotation angle, angular speed, etc.

5th Rotary encoder control

Understand their principles and control methods
6th Actuator principles and control methods of the main types of actuators of robots, such as
stepping motors and DC motors.

gn%erstand control circuitls and interface circuits
y doing DC motor control exercises. Can use an
7th DC motor control (1) actual DC motor to learn driving methods for a
motor's forward-reverse, PWMs, etc.




Understand PID control theory by doing DC motor

8th DC motor control (2) control exercises. Can use an actual DC motor to
learn how to control a motor's speed.
9th DC motor control (3) Same as above
Understand the mechanisms and kinematics of
10th Position control of a mobile robot (1) mobile robots. Also understand position control
methods that use feedforward and feedback.
fCan frneasure pos}tion accuracy through
e : eedforward and feedback, and discuss the results
11th Position control of a mobile robot (2) through a mobile robot's position control
exercises.
2nd Understand dead reckoning, a practical method of
e . : . estimating a mobile robot's position, and learn
Quarter |12th Position estimation of a mobile robot about posgition estimation methods that use an
actual mobile robot.
Learn how to guide the mobile robot to its
. destination while detecting and avoiding obstacles
13th Obstacle avoidance (1) using the infrared proximity sensors mounted on
it.
14th Obstacle avoidance (2) Same as above
15th Obstacle avoidance (3) Same as above
16th Final exam
Evaluation Method and Weight (%)
Mutual
Examination |Presentation Eé?&fé:?”s Behavior Portfolio Other Exercise Total
students
Subtotal 50 0 0 0 0 50 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 50 0 0 0 0 50 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Akashi College Year |2024 C%H:Ee Computational Mechanics

Course Information

Course Code 6030 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁ?‘t}and Electronic System Student Grade Adv. 2nd

Term First Semester Classes per Week 2

Textbook and/or

Teaching Materials Original Text

Instructor KUNIMINE Kanji

Course Objectives

(1) Understand the basics of differential methods.
(2) Can determine numerical solutions for two-dimensional steady-state problems.
E3§ Can determine numerical solutions for one-dimensional unsteady-state problems.

4) Can determine numerical solutions for moving boundary problems.
Rubric
Ideal Level Standard Level Unacceptable Level
Achievement 1 Fully understand the basics of [Understand the basics of Do not understand the basics of
differential methods. differential methods. differential methods.
Can fully determine numerical |Can determine numerical Cannot determine numerical
Achievement 2 solutions for two-dimensional solutions for two-dimensional solutions for two-dimensional
steady-state problems. steady-state problems. steady-state problems.
Can fully determine numerical |Can determine numerical Cannot determine numerical
Achievement 3 solutions for one-dimensional solutions for one-dimensional solutions for one-dimensional
unsteady-state problems. unsteady-state problems. unsteady-state problems.
Can fully determine numerical |Can determine numerical Cannot determine numerical
solutions for moving boundary |solutions for moving boundary |solutions for moving boundary
problems. problems. problems.

Assigned Department Objectives

Teaching Method

Computational mechanics is designed to find governing equations that represent physical phenomena with the
assistance of computers. In this course, students will be guided through the basic formula of heat conduction

Outline problems. The course will explain the basic theory and specific ways to calculate differential methods, which
are tyFica numerical solutions. It will also explain how to apply them to moving boundary problems, such as
coagulation.

The course assumes students have a basic knowledge of Heat Transfer (selected for year 5) at the Mechanical
Engineering Department and Advanced Heat Transfer from the school's advance courses, as the study

Style contents are based on them. Students will also work on exercise assignments to meet the Course Objectives
and Aims at the information center.
This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
Notice assignment reports.

In order to achieve the goals, students are advised to thoroughly pre-study and review each week's class.
The evaluation will be based on four assignments and two quizzes.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

O Active Learning Aided by ICT Applicable to Remote Class EDXpIenrisé;uccetgr Professionally
Course Plan
Theme Goals
: : Can derive a thermal conduction equation of a
1st Heat conduction equations cylindrical coordinate system.
Can derive the differential formula for the
2nd Basics of the difference method derivatives of the first and second floors
graphically and mathematically.
Understand the differential formula for two-
3rd Quiz on two-dimensional steady-state problems gémzntngrr:?I (S:taenag’é’gtgzeinggbclgmzgpgrgnng\}gek
2.
1st . Can create a program for two-dimensional
1st uarter |4th Exercise (1) -
Semeste Q stea(jjy state problems. — -
r : Can determine numerical solutions using the
5th Exercise (2) program created in Week 4.
6th One-dimensional unsteady-state problems (1) gi?f%ergtggldnggihso%uathodniPsyatIB%rfict)%vqard
7th One-dimensional unsteady-state problems (2) gﬁcpe#enn({?aﬁsﬁgghg%eaioé%?ggg;ﬁ%ﬁrse
: Can create programs for one-dimensional
8th Exercise (3) unsteady-state problems.
2nd . Can determine numerical solutions using the
Quarter |9t Exercise (4) program created in Week 8.




Understand the basic equations and initial and
boundary conditions, and can find an approximate

10th Moving boundary problem solution for heat conduction problems with phase
changes.
Understand the fixed temperature point method
11th Quiz on the handling moving boundary surfaces |as a typical example of handling boundary
(1) surfaces that may move over time. Can do a quiz
on content from Week 10.
12th Handling moving boundary surfaces (2) ggiiirgfgphdoél?e algorithm of a fixed temperature
; Can create a program using a fixed temperature
13th Exercise (5) point method.
. Can create a program using a fixed temperature
14th Exercise (6) point method.
; Can determine numerical solutions using the
15th Exercise (7) program created in Weeks 13 and 14.
16th No final exam 0
Evaluation Method and Weight (%)
Report Short Tests Total
Subtotal 70 30 0 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 70 30 0 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Course

Akashi College Year |2024 Title Energy Technology II
Course Information
Course Code 6031 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁgm%g'ﬁﬁgand Electronic System Student Grade Adv. 2nd
Term First Semester Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

TANAKA Seiichi

Course Objectives

The course objectives are as follows:

(1) Can recognize future problems and discuss measures for energy conversion technologies that support livelihoods.

2) Understand and can explain the principles of structural and energy conversion of thermal engines and fluid machinery.
3) Understand the basic issues of each thermo-fluid machine and plan, conduct, and evaluate performance tests.

To achieve these goals, students will need to do the following self-study:

Egg Solve each week's exercise questions and research the relevant topics to enhance understanding.

Describe the appropriate ex

erimental results and considerations by citing various literature to prepare experimental reports for

performance evaluation tests of internal combustion engines.

Rubric

Ideal Level Standard Level Unacceptable Level

Achievement 1

Can accurately recognize future
problems and discuss measures
for energy conversion
technologies that support
livelihoods.

Can recognize future problems
and discuss measures for
energy conversion technologies
that support livelihoods.

Cannot recognize future
problems and discuss measures
for energy conversion
technologies that support
livelihoods.

Achievement 2

Accurately understand and
logically explain the principles of
structural and energy
conversion of thermal engines
and fluid machinery.

Understand and explain the
principles of structural and
energy conversion of thermal
engines and fluid machinery.

Do not understand and cannot
explain the principles of
structural and energy
conversion of thermal engines
and fluid machinery.

Achievement 3

Accurately understand the basic
issues of each thermo-fluid
machine and can properly plan,
conduct, and evaluate
performance tests.

Understand the basic issues of

each thermo-fluid machine and
can plan, conduct, and evaluate
performance tests.

Do not understand the basic
issues of each thermo-fluid
machine and cannot plan,
conduct, and evaluate
performance tests.

Assigned Department Objectives

Teaching Method

Outline

learn the approaches to

Students will understand the system of thermal and fluid energy conversion technologies and will practically
erformance calculation and experimental evaluation that designing requires. More
specifically, they will understand the structures and principles of thermal engines and fluid machinery in
practical use and learn the approaches to performance evaluations. To do these things, students will actually
plan and implement performance evaluations through labs.

Style

Classes will be focused around lectures that use slides and notetakin
each unit and two labs. In order to achieve the goals, students should ensure their understanding by
following the questions and answers and work in class as well as the exercises assigned in each class. If a
student is having difficulty following, they should %o back to the basics. If they don't understand, they should
ask questions to faculty member and learn from t

eir peers.

. There will be assignment exercises for

Notice

classes and the standard self-stud

This course is a practical application course for the subjects covered in Thermodynamics, Fluid Mechanics, and
Heat Transfer. Therefore, keep the textbooks for those subjects at hand and review them. However, this does
not mean that students who have not taken those courses are unable to take this course. In these cases,
students should come and discuss it with the faculty as much as possible.
Students need to submit a lab report as part of a prerequisite for earning the credit. They will be evaluated
IEJasedI on the results of the planned experiment. Other detailed evaluation criteria will be explained during the
irst class.
This course's content will amount to 90 hours in total. These hours include the learning time guaranteed in
time required for pre-study / review, and completing assignment reports.
Students who miss 1/3 or more of classes will not be eligible for a passing grade.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
) Understand and explain types of energy
1st Energy conversion conversions, especially thermal engine
classification.
- : Understand an air theory cycle hypothesis and
1st 1st 2nd Eily)cle and thermal efficiency of thermal engines calculate the thermal ef?/uency of a cycle for a
Semeste Quarter typical thermal engine.
r Can calclulra:te thtla thermal egficienlcy ofha cycle for
- - t pical thermal engine and explain the
3rd Eizy)cle and thermal efficiency of thermal engines erence between the thermal efficiency required
|n an air theory cycle, after comparing their
thermal efficiencies.




Understand and can apply information such as the
4th Analysis and measurement of thermal engine indicated power and diagram factors and net
performance (1) power and mechanical efficiency that are required
to evaluate a thermal engine's performance.
Understand and can apply information such as the
Sth Analysis and measurement of thermal engine methods of measuring power and thermal
performance (2) accounting that are required to evaluate a
thermal engine's performance.
CanI plan a comprehensfive performarlwce b
; ; evaluation experiment for an internal combustion
6th fl’?rformance evaluation of thermal engines (Lab | & qine that is in line with objectives presented by
members of the class in order to gain a hands-on
understanding of the items learned up to week 5.
Can conduct the performance evaluation
7th Performance evaluation of thermal engines (Lab |experiment for an internal combustion engine that
1) was planned the previous week, and compile it
into a report. (Report assignment)
Can introduce fluid machinery such as pumps,
8th Energy conversion in fluid machinery water vehicles, windmills, etc., and understand
and explain their principles and structure.
9th Performance and efficiency of turbo machines (1) |Understand and can apply the turbo machines
Y types and their general theory.
- : Understand and can explain the operation and the
10th Performance and efficiency of turbo machines (2) specific phenomena of fluid machinery.
Understand and can apply information such as the
11th Analysis and measurement of fluid machinery specific speed, performance curve, and similarity
performance laws that are required to evaluate a thermal
engine's performance.
Can plan a pump performance evaluation
experiment that is in line with objectives
12th Performance evaluation of fluid machinery (Lab 2) [presented by members of the class in order to
2nd gain a hands-on understanding of the items
Quarter learned up to week 11.
Can conductfthe performalnce et\)/aluation N
: : : experiment for an internal combustion engine that
13th Performance evaluation of fluid machinery (Lab 2) was planned the previous week, and compile it
into a report. (Report assignment)
14th Principles and power generation systems of fuel [Understand and can exElain the principles and
cells (1) types of fuel cells and their systems.
i : Understand fuel cells' thermal and material
15th (F:)gllnsa 2|§’S and power generation systems of fuel |31 5063nd can calculate the theoretical
efficiency of real ones. (Report assignment)
16th Final exam
Evaluation Method and Weight (%)
Exercise Report Final exam Total
Subtotal 20 40 40 100
Basic Proficiency 0 0 0 0
Specialized Proficiency 20 40 40 100
Cross Area Proficiency 0 0 0 0




Akashi College

Year 2024

Course
Title

Strength and Fracture of
Materials

Course Information

Course Code

6032

Course Category

Specialized / Elective

Class Format

Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade

Adv. 2nd

Term

Second Semester

Classes per Week 2

Textbook and/or
Teaching Materials

Material distribution

Instructor

MORISHITA Tomohiro

Course Objectives

(1) Systematically understand the pro#)ertles of fracture phenomenon.

(2) Understand the effects of various

actors on material strength.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can specifically explain the
fracture phenomenon of

metallic materials. materials.

Can explain the fracture
phenomenon of metallic

Cannot explain with an example
of the fracture phenomenon of
metallic materials.

Achievement 3

Can specifically explain the
effects of various factors on
material strength.

strength.

Can explain the effects of
various factors on material

Cannot explain the effects of
various factors on material
strength.

Assignhed Department Objectives

Teaching Method

Outline

Learn about the effects of microscopic structures and various factors on various strength properties. To
deepen understanding for mechanical students and to be able to expand horizons beyond specialty for electric
and electronic students, emphasis on experiential learning

Style

A combination of lectures, experiments, and presentation/discussion formats will be used to deepen
understanding.

Notice

Students are expected to investigate and study cases on their own, referring to the lecture content. This
course's content will amount to 90 hours of study in total. These hours include the learning time guaranteed
in classes and the standard self-study time required for pre-study / review, and completing assignment
reports.

Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
ian P Can explain basic concepts and examples about
1st Introduction : Strength and rigidity strength and rigidity of materials.
] g ) : Can explain the sliding and plastic deformation of
2nd Static strength (1) Sliding and plastic deformation metal materials.
3rd Static strength (2) How to strengthen metal Can explain how to strengthen metal materials
materials and how they work.
4th Static strength (3) Types of fractures in metal Can explain types of fractures in metal materials
3rd materials and fracture mechanisms and fracture mechanisms.
Quarter . Can explain the causes of some examples of
5th Presentation (1) destruction accidents.
6th Tensile test (1) Stress-strain diagrams for some |Can explain the properties of stress-strain
kinds of materials diagram for some kinds of materials.
7th Tensile test (2) Brittle fracture of notched Can explain the effect of notch on brittle like
>nd materials fracture of ductile materials.
?emeste 8th S?até%‘;%(l) Fatigue test methods and S-N Can explain the basics of fatigue.
oth Fatigue (2) Fatigue process and crack Can explain the characteristics of fatigue crack
propagation propagation.
10th High temperature strength and environmental Can explain creep deformation, creep fracture and
strength corrosion.
; Can explain the stress fields at crack tips, and the
11th Fracture mechanics stress intensity factor,
4th - : . Can explain the statistical properties of material
Quarter |12th Statistical properties of material strength strengt[%. prop
; Can explain the causes of some examples of
13th Presentation (2) destruction accidents.
14th Bending test Can explain the fully plastic bending moment.
15th Torsion test Can explain the fully plastic torsional moment.
16th

Evaluation Method and Weight (%)

Presentation/Discussion

Total

Subtotal

100

100




Basic Proficiency 40 40
Specialized Proficiency 40 40
Cross Area Proficiency 20 20




Akashi College

Year 2024

Course
Title

Optoelectronics Devices

Course Information

Course Code

6033

Course Category

Specialized / Elective

Class Format

Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade Adv. 2nd

Term

First Semester

Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

SUYAMA Taikei

Course Objectives

1) Can explain the basics of quantum mechanics and semiconductors, and the interaction between optical waves and electrons as
the basis for optical devices.

2) Understand the operatin

display devices and can explain the important properties systematically.
3) Can construct an experimental system for the given lab assignment, using knowledge and technology from one's field of

specialty.

principles and characteristics of various light emitting devices, photosensitive devices, and solid-state

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Understand and can apply the
basic characteristics of light,
quantum mechanics, and
semiconductors.

Understand the basic
characteristics of light, quantum
mechanics, and
semiconductors.

Do not understand the basic
characteristics of light, quantum
mechanics, and
semiconductors.

Achievement 2

Understand the interaction
between light waves and
electrons and can solve
problems.

Understand the interaction
between light waves and
electrons.

Do not understand the
interaction between light waves
and electrons.

Achievement 3

Understand the basic principles
and applications of optical
devices such as optical
waveguides, LEDs, and lasers.

Understand the basic principles
of optical devices such as
optical waveguides, LEDs, and
lasers.

Do not understand the basic
principles of optical devices

such as odptlcal waveguides,
LEDs, and lasers.

Understand and can explain in
detail photosensitive and
dlspIaY devices, optical fibers,
optica communlcatlon optlcal
measurement and medical
applications, optical power
applications, etc.

Understand photosensitive and
display devices, optical fibers,
optical communication, optical
measurement and medical
applications, optical power
applications, etc.

Do not understand
photosensitive and display
devices, optical fibers, optical
communication, optical
measurement and medical
applications, optical power
applications, etc.

Assignhed Department Objectives

Teaching Method

Outline

Optical electronics is the fusion of optical technology, quantum electronics engineering, and electronics
engineering. It has helped diversify and improve the performance of electronic engineering functions and has
a wide range of content. Optical devices make up the core devices within this, and this technology has
advanced significantly. In this course, the first half will focus on the basics and theory of optical devices. The
second half will explain various optical devices used for optical information transmission, optical recording,
and image information technology using the latest information.

Style

Students who miss 1/3 or more of classes will not be eligible for evaluation.

The overall evaluation will be based 100% onga
The periodic exam will assess students' level o

eriodic exams. The minimum score for a pass will be 60%.
nderstanding of the class content.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing

Stu

assgjnment reports. It is recommended that students have mastered subjects related to electronic properties.
ents who miss 1/3 or more of classes will not be eligible for a passing grade.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan

Theme

Goals

1st

Optical electronics and optical devices
Optical electronics is a technology whose

characteristic has three sides:

Telecommunications engineering, imaging
engineering, and light energy. Based on this,
describe the form of optical devices, which make

up the core of this field.

Optical electronics and optical devices
Understand the form of optical electronics.

1st
Semeste
r

1st
Quarter

2nd

Fundamental properties of light

Review the basic properties of light (refraction,
reflection, interference, diffraction, polarization,
etc.) that have been learned so far in physics, etc.

Understand the fundamental properties of light.

3rd

Basics of qguantum mechanics

Describe the background of quantum mechanics
development, the dual nature of particles and
waves of matter, the wave equation of the

Understand the basics of quantum mechanics.

Schrodinger equation, and wave functions, which
make up the theoretical background of quantum

mechanics required to understand the interaction
between optical waves and electrons.




Optical pro ertigs ogsemiclonﬁluct%rs v d
Materials absorb and emit light. This is mainly due : : i
4th to interactions between electrons in substances. ggrﬂ?ggaadrb(jctlgggt absorption and emission in
Think phenomenologically about light absorption ’
and emission in semiconductors.
Electrical properties of semiconductors
Sth Describe the electrical properties of Understand the electrical properties of
semiconductors, which form the basis of optical semiconductors.
devices.
Quantum theory of the interaction between light
waves and electrons
Think about a method of quantum mechanical
representation of the interaction between light
6th and electrons. Derive the polarization factor of a |[Understand the quantum theory of the interaction
material (the real part that indicates the between light waves and electrons.
accumulation of energy and the imaginary part
that represents absorption and stimulated
emission) by the second-order system
approximation using a density matrix.
Quantum theory of the interaction between light
waves and electrons (electron transition and
stimulatﬁd emission) h
Derive the rate equation representing the : - :
7th percentage of temporal changes in photon and gr?w?gi%tr?nd electronic transitions and stimulated
electron density based on the analysis of the light ’
wave amplification process from the previous
week. Think about the polarization of the multi-
level system, based on this.
Photoelectric waveguides Photoelectric waveguides
Using mainly light approximation for the analysis [Using mainly light approximation for the analysis
of photoelectric waveguide, describe topics such |of photoelectric waveguide, understand topics
as an optical waveguide's basic properties (total [such as an optical waveguide's basic properties
reflection, waveguide mode, equivalent refractive [(total reflection, waveguide mode, equivalent
8th index, containment coefficient, power matching of |refractive index, containment coefficient, power
light propagation, Ii?ht gathering and emission), [matching of light propagation, light gathering and
power matching of light propagation and bending [emission), power matching of light propagation
loss, power matching conditions for light and bending loss, power matching conditions for
Bropagation, mode matching conditions, and Ii?ht propagation, mode matching conditions, and
luster angle and bending loss. bluster angle and bending loss.
Periodic structures and light concentration and Understand periodic structures, light
oth projection concentration and projection, periodic structures
Explain periodic structures and photonic crystals. |and photonic crystals, and light concentration and
Understand light concentration and projection. projection.
10th Optical simulator Understand how to use the Optical simulator
Light emitting diodes
Describtla th;alstt:ucture, pro(;:lugtion( metrsods, an;j
materials of light emitting diodes (LEDs), one o o - - -
11th the important light emitting devices. Explain its Understand the principles of light emitting diodes.
light emitting characteristics and features and
think about its current problems.
Semiconductor lasers
Explain the properties of semiconductor lasers as
2nd a light sources and determine an oscillation o .
Quarter |12th threshold, optical output, oscillation wavelength, Ilér;gregstand the principles of semiconductor
amplification gain, and so on. Describe the ’
structure, type, emission characteristics, etc. of
semiconductor lasers (LD).
Photosensitive and display devices
Describe the structure, properties, and features of [Understand the structure, properties, and
13th photosensitive devices such as photodetectors, features of photodetectors, photodiodes, solar
photodiodes, solar cells, etc. Describe display cells, etc.
devices with a focus on LCDs.
Optical fiber lines and optical components - ) . :
14th Describe optical fiber and device bonding, optical gﬁgﬁ?&%@%ﬁgﬂgﬁgrgngcglev'gggggrdsmgt'c
circuit elements, optical polarizers, etc. P ' OP P 4 ’
15th Applications of optical devices Understand the applications of optical devices.
16th Final exam Final exam
Evaluation Method and Weight (%)
Mutual
—_ - Evaluations ; i i
Examination Presentation between Behavior Portfolio Exercise Total
students
Subtotal 100 0 0 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
pheralzed |10 0 0 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Course

Akashi College Year |2024 Title Algorithms
Course Information
Course Code 6034 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Mechanical and Electronic System
Department Engineering Student Grade Adv. 2nd
Term Second Semester Classes per Week 2
Textbook and/or
Teaching Materials
Instructor HAMADA Yukihiro

Course Objectives

[1] Can explain the basic knowledge of algorithms and the basic data structure.
[2] Can formulate real problems on graphs.
Understand the algorithms listed below and their time complexities.
[3] Algorithms that constitute a minimum spanning tree
[4] Algorithms to explore graphs

[5] Algorithms for solving shortest path problem

[6] Algorithms for solving maximum flow problems

[7] Algorithms for string pattern matching

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can accuratel?/ explain
computational complexity,
orders, lists, stacks, queues,
graphs, and trees.

Can explain computational
complexity, orders, lists, stacks,
queues, graphs, and trees.

Cannot explain computational
complexity, orders, lists, stacks,
queues, graphs, and trees.

Achievement 2

Can accurately formulate a
problem for determining the
meeting dates of various
committees.

Can formulate a problem for
determining the meeting dates
of various committees.

Cannot formulate a problem for
determining the meeting dates
of various committees.

Achievement 3

Can accurately explain Kruskal's
and Prim's algorithms and their
time complexities.

Can explain Kruskal's and Prim's
algorithms and their time
complexities.

Cannot explain Kruskal's and
Prim's algorithms and their time
complexities.

Achievement 4

Can accurately explain depth-
first search and breadth-first
search algorithms and their
time complexities.

Can explain depth-first search
and breadth-first search
algorithms and their time
complexities.

Cannot explain depth-first
search and breadth-first search
algorithms and their time
complexities.

Achievement 5

Can accurately explain
Dijkstra's, Bellman-Ford, and
Floyd's algorithms and their
time complexities.

Can explain Dijkstra's, Bellman-
Ford, and Floyd's algorithms
and their time complexities.

Cannot explain Dijkstra's,
Bellman-Ford, and Floyd's
algorithms and their time
complexities.

Achievement 6

Can accurately explain the Ford-
Fulkerson, Edmonds-Karp, and
Push-relabel algorithms and
their time complexities.

Can explain the Ford-Fulkerson,
Edmonds-Karp, and Push-
relabel algorithms and their
time complexities.

Cannot explain the Ford-
Fulkerson, Edmonds-Karp, and
Push-relabel algorithms and
their time complexities.

Achievement 7

Can accurately explain the
Knuth-Morris-Pratt and Boyer-
Moore algorithms and their time
complexities.

Can explain the Knuth-Morris-
Pratt and Boyer-Moore
algorithms and their time
complexities.

Cannot explain the Knuth-
Morris-Pratt and Boyer-Moore
algorithms and their time
complexities.

Assigned Department Objectives

Teaching Method

This course will study graph algorithms and string pattern matching algorithms.
Graphs are defined as an ordered pair of vertex set and edge set, and are often used to represent the
Outline "relationships" or "connections" between "things" in real-world problems. It is possible to formulate a real
problem as a graph problem and get the solution for it by solving it on a graph.
Strings are one of the most important kinds of data handled by computers. Students will learn about efficient
algorithms for finding a specified pattern in a given text.
Style Classes will be held in a lecture style. All slides and examinations are written in English.
This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completin?
Notice assignment reports. It is recommended for students to have mastered programming in C language before
taking this course.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
: . Can explain algorithms, computational
1st Basic knowledge of algorithms complexity, and orders.
>nd 2nd Basic data structure Can explain lists, stacks, queues, and heaps.
3rd C lai hs and Can f |
Semeste _ an explain graphs and trees. Can formulate a
r Quarter |3rd H;)ovglgcr)nfgrmulate real-world problems as graph problem for determining the meeting dates of
P various committees as a problem on a graph.
4th Algorithms that constitute a minimum spanning |Can explain Kruskal's algorithm, set operation
tree algorithm 1/2 algorithms and their time complexities.




sth Algorithms that constitute a minimum spanning  |Can explain Prim's algorithm and its time
tree 2/2 complexity.
- Can explain depth-first search and breadth-first
6th Algorithms to explore graphs search algorithms and their time complexities.
; : Can explain Dijkstra's algorithm for finding the
7th ?}gzorlthms for solving shortest path problems shortest path from a single vertex and its time
complexity.
Midterm exam
8th The exam's scope will be content from weeks 1 to
6.
Can explain the Bellman-Ford algorithm for the
9th Algorithms for solving shortest path problems shortest path from a single vertex and the Floyd
2/2 algorithm for the shortest path between all
vertices. Can also explain their time complexities.
10th Algorithms for solving maximum flow problems Can explain the Ford-Fulkerson and Edmonds-
1/2 Karp algorithms and their time complexities.
11th Algorithms for solving maximum flow problems Can explain the Push-relabel algorithm and its
2/2 time complexity.
4th : ; ; Can explain the Knuth-Morris-Pratt algorithm and
Quarter 12th Algorithms for string pattern matching 1/3 its time complexity.
: : : Can explain the Boyer-Moore algorithm
13th Algorithms for string pattern matching 2/3 (acceleration idea 1) and its time complexity.
- : : Can explain the Boyer-Moore algorithm
14th Algorithms for string pattern matching 3/3 (acceleration idea 2) and its time complexity.
Can explain "algorithm engineering," which
15th From algorithm theory to engineering bridges the gap between algorithm theory and
|
reality.
16th Final exam
Evaluation Method and Weight (%)
Mutual
Examination  |Presentation Eg?\l\‘,":et'r?ns Behavior Portfolio Other Total
students
Subtotal 100 0 0 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 100 0 0 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Course

Akashi College Year |2024 Title Advanced Electronic Circuit
Course Information
Course Code 6035 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁg&%@ﬁﬁt}and Electronic System Student Grade Adv. 2nd
Term First Semester Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

TERASAWA Shinichi

Course Objectives

This course will teach VLSI devices, circuit design and simulation in lecture and exercise formats. The objective is to correctly
understand the CMOS logic circuit, apply it to computer and control circuits, learn the features of various memory LSIs, and
understand the roadmap for electronic circuit technology. Furthermore, the aim is to understand the challenges and measures that
havhe b?aen taken in the specialized electronic circuits field in recent years, such as low power consumption and reliability
technologies.

Rubric

Ideal Level Standard Level

Unacceptable Level

Achievement 1

Fully understand circuit design
and operation verification

techniques. techniques.

Understand circuit design and
operation verification

Do not understand circuit
design and operation
verification techniques.

Achievement 2

Fully understand technologies
for low power consumption and

high speed. speed.

Understand technologies for low
power consumption and high

Do not understand technologies
for low power consumption and
high speed.

Achievement 3

Fully understand high-density
memory circuit technologies
such as SRAM, DRAM, and
Flash.

such as SRAM,
Flash.

Understand high-density
memory circuit technologies

Do not understand high-density
memory circuit technologies
such as SRAM, DRAM, and
Flash.

DRAM, and

Assignhed Department Objectives

Teaching Method

Outline

VLSI devices have achieved remarkable development in three key areas: higher speed, lower power
consumption, and higher integration. The course will lecture on circuit and architecture technologies regarding
high-performance design techniques for achieving them.
In this course, lessons will be conducted in a lecture style format. Students will be introduced to the high-
performance design electronic circuits of recent years by faculty members with practical experience in
memory and application processor design.

Style

Classes will be taught in lecture and exercise formats for the following numbers 1) to 3). There will be no
exams, and evaluation will be based on the submitted assignment.

1) Understand circuit design and operational verification technologies.

2) Understand technologies for low power consumption and high speed.

3) Understand high-density memory circuit technologies such as SRAM, DRAM, and Flash.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time

guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally

Experienced
Course Plan
Theme Goals
Lecture overview and trends toward higher Lecture overview and trends toward higher
1st performance VLSI performance VLSI
Explain the lecture overview for Advanced Understand the lecture overview for Advanced
Electronic Circuits. Electronic Circuits.
nMOS/pMOS transistors and CMOS inverters nMOS/pMOS transistors and CMOS inverters
2nd Explain nMOS/pMOS transistor and CMOS inverter [Understand nMOS/pMOS transistor and CMOS
operation. inverter operation.
3rd CMOS logic circuits CMOS logic circuits
Explain the various CMOS logic circuits. Understand CMOS logic circuits.
Combinational circuits using CMOS Combinational circuits using CMOS
4th Explain the combinational circuits that are Understand the combinational circuits that are
1st 1st composed of CMOS logic circuits. composed of CMOS logic circuits.
Semeste Quarter CMOS-based sequential circuits CMOS-based sequential circuits
r 5th Explain the sequential circuits that are composed [Understand the sequential circuits that are
of CMOS logic circuits. composed of CMOS logic circuits.
LSI manufacturing process LSI manufacturing process
6th Explain topics such as silicon substrates, gate Understand topics such as silicon substrates, gate
oxide film formation, and ion injection. oxide film formation, and ion injection.
: VLSI design
VLSI design . .
; ; ; - Understand functional design, hardware
7th Explain functional design, hardware description s de LS
language and verification in LSI design. ggg%’,‘pt'on language and verification in LSI
Volatile memory circuits Volatile memory circuits
8th Explain SRAM and DRAM circuit configuration and [Understand SRAM and DRAM circuit configuration
operation. and operation.




Non-volatile memory circuits Non-volatile memory circuits
9th Explain non-volatile memory circuit configuration [Understand non-volatile memory circuit
and operation. configuration and operation.
10th Circuit design exercises using SPICE 1 Circuit design exercises using SPICE 1
Explain circuit inputs using SPICE. Understand circuit inputs using SPICE.
Circuit design exercises using SPICE 2 Circuit design exercises using SPICE 2
11th Explain circuit inputs and operation verification Understand circuit inputs and operation
using SPICE. verification using SPICE .
Circuit design using SPICE; Assignment Circuit design using SPICE; Assignment
12th submission 1 submission 1
Solve the problems regarding circuit inputs and Solve the problems regarding circuit inputs and
érl]grter operation verification using SPICE. operation verification using SPICE.
Circuit design using SPICE; Assignment Circuit design using SPICE; Assignment
13th submission 2 submission 2
Solve and submit the problems regarding circuit |Solve the problems regarding circuit inputs and
inputs and operation verification using SPICE. operation verification using SPICE.
14th Testing and reliability design Testing and reliability design
Explain coverage and design for testability. Understand coverage and design for testability.
Summary and future trends Summary and future trends
15th Explain topics such as more than Moore, IoT Understand topics such as more than Moore, IoT
sensor nodes, and other future development sensor nodes and other future development
trends in VLSI technology. trends in VLSI technology.
16th No final exam
Evaluation Method and Weight (%)
Assignments Total
Subtotal 100 0 0 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 100 0 0 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Akashi College

Year 2024

Course

Title Mathematical Informatics

Course Information

Course Code 6036

Course Category

Specialized / Elective

Class Format Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade

Adv. 2nd

Term

First Semester

Classes per Week 2

Textbook and/or
Teaching Materials

Materials written in English are distributed.

Instructor

HAMADA Yukihiro

Course Objectives

[1] Can read a technical book written in English.
[2] Can explain the fundamentals of graphs.

[3] Can explain the fundamentals of algorithms.
[4] Can explain the fundamentals of trees.

[5] Can explain graph traversal algorithms.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can read a technical book
written in English with little use

of a dictionary. dictionary.

Can read a technical book
written in English using a

Cannot read a technical book
written in English.

Achievement 2

graphs sufficiently. graphs.

Can explain the fundamentals of |Can explain the fundamentals of |Cannot explain the

fundamentals of graphs.

Achievement 3

Can explain the fundamentals

of algorithms sufficiently. algorithms.

Can explain the fundamentals of |Cannot explain the

fundamentals of algorithms.

Achievement 4

Can explain the fundamentals

of trees sufficiently. trees.

Can explain the fundamentals of |Cannot explain the

fundamentals of trees.

Achievement 5

Can explain graph traversal
algorithms sufficiently.

algorithms.

Can explain graph traversal

Cannot explain graph traversal
algorithms.

Assigned Department Objectives

Teaching Method

Outline Learn the fundamentals of graphs and graph algorithms using a technical book written in English.
Style Read a technical book written in English in turns. Each page is translated in Japanese alternatively by teacher,
Y student 1, teacher, student 2, ... . During a student translates, the teacher asks the student if necessary.

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports.

Notice To achieve these goals, students are required to self-study outside of classes:
(1) Read several pages of the technical book before each class.
(2) Write two assignment reports.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

Active Learning

O Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally

Experienced
Course Plan
Theme Goals
: Can explain the definition of a graph. Also, can
1st What is a graph explain what a graph models.
: : Can explain things related to the degree of a
2nd The degree of a vertex, isomorphic graphs vertex and isomorphic graphs.
Can explain things related to subgraphs and
3rd Subgraphs and degree sequences degree sequences.
: : Can explain things related to connected graphs,
(lgsutarter 4th Connected graphs, cut vertices and bridges cut vertices and %ndges
: Can explain complete graphs, bipartite graphs
5th Special graphs and hypercubes.
6th Digraphs Can explain things related to digraphs.
- : . Can explain algorithmic complexity and order
éztmeste 7th Algorithmic complexity notation.
r 8th Search algorithms and sorting algorithms Can explain the binary search algorithm and
bubblesort algorithm.
9th Introducing NP-completeness Can explain NP-completeness.
’ - : Can explain greedy algorithms. Also, can explain
10th Sgﬁqedgltglgonthms and representing graphs in @ |¢he adjacency matrix of a graph, the adjacency
P list of a graph, stack and queue.
ond 11th Properties of trees Can explain the fundamental properties of trees.
Quarter [12th Rooted trees Can explain things related to rooted trees.
13th Depth-first search Can explain the depth-first search algorithm.
14th Finding Blocks Can ﬁxplain an algorithm that finds the blocks of a
graph.
15th Breadth-first search Can explain the Breadth-first search algorithm.




|16th |No final exam

Evaluation Method and Weight (%)

) Mutual

Explanation :

when reading |Report Eé?\ll\ll":é:,?ns Behavior Portfolio Other Total

in turns students
Subtotal 60 40 0 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 60 40 0 0 0 0 100
Cross Area 0 0 0 0 0 0 0

Proficiency




Akashi College

Year 2024

Course
Title

Optimization Design

Course Information

Course Code

6037

Course Category

Specialized / Elective

Class Format

Lecture

Credits

Academic Credit: 2

Department

Mechanical and Electronic System
Engineering

Student Grade Adv. 2nd

Term

Second Semester

Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

SHI Fenghui

Course Objectives

(1) Understand and learn about the knowledge and methods for optimization and optimal design.
(2) Understand and can calculate basic mathematical formulas for linear and nonlinear programming optimization techniques.

4

3) Understand the concepts and mathematical expressions of multi-objective optimization.
Can explain and practice the principles of optimal design for genetic algorithms.

(5) Can create the optimal design for a helical gear reducer as an example of optimal design, and apply the optimization.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Understand and fully learn
about the knowledge and
methods for optimization and
optimal design

Understand and learn about the
knowledge and methods for
optimization and optimal design

Do not understand and learn
about the knowledge and
methods for optimization and
optimal design

Achievement 2

Understand and can fully
calculate the basic

Understand and can calculate
basic mathematical formulas for

Do not understand and cannot
calculate basic mathematical

mathematical formulas for
linear and nonlinear
programming optimization

techniques. techniques.

linear and nonlinear
programming optimization

formulas for linear and
nonlinear programming
optimization techniques.

Achievement 3

Fully understand the concepts
and mathematical expressions

of multi-objective optimization |multi-objective

Understand the concepts and
mathematical expressions of

Do not understand the concepts
and mathematical expressions

optimization of multi-objective optimization

Fully understand the idea of
genetic algorithms and
mathematical expressions

Fully understand the idea of
genetic algorithms and
mathematical expressions

Fully understand the idea of
genetic algorithms and
mathematical expressions

Can program and calculate the

reducer reducer

Can program and calculate the
optimal design for a helical gear |optimal design for a helical gear |optimal design for a helical gear

Can program and calculate the

reducer

Assigned Department Objectives

Teaching Method

Optimization (which covers a wide range of fields) and optimal design (which covers design fields) are being
actively used in a variety of fields in response to the demand for higher performance in mechanical systems.
As computers continue to develop, the importance of optimization and optimal design is expected to increase

Outline in the future. In this course, students will learn about the concepts and processes of optimization and
optimization design and optimization techniques. They will also learn specific examples of optimal design for
various machine systems. Quizzes will be carried out to ensure knowledge.

Style Classes will be held in a lecture style. There will be assignments as appropriate.

This course's content will amount to 90 hours of study in total. These hours include the learning time

Notice guaranteed in classes and the standard self-study time required for pre-study / review, and completing

assignment reports.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
: Explain the course content in accordance with the
1st Course guidance syllabus
Explain concepts, terminology, and techniques of
2nd Optimization concepts and terminology optimization through examples of optimal design,
and optimization and optimal design problems.
Optimization methods using Optimization Toolbox
3rd (Matlab) How to use MATLAB/Simulink and Optimization
2nd 3rd Learn the basic operations of Matlab/Simulink and | Toolbox
Eemeste Quarter Optimization Toolbox for calculating optimization.
: : N An outline of linear programming optimization
4th Linear programming optimization (1) problems and formulation methods.
5th Linear programming optimization (2) Simplex method and examples of its application.
Example applications of linear programming
. . o methods.
6th Linear programming optimization (3)

Linear programming optimization using Matlab's
Optimization Toolbox.




An overview of non-linear optimization problems
and optimization techniques.
7th Nonlinear programming optimization (1) Explain application examples of nonlinear
programming in engineering and unconstrained
optimization techniques.
Learn about modeling, formulation,
8th Nonlinear programming optimization (2) preprocessing, optimization calculation programs,
and examination of optimization results.
Genetic algorithms (GA)
Learn an overview for genetic algorithms and the
conktegts of an optirpal so!jution searcrlll progra;}n.
- : A Take design examples and compare them wit
9th Nonlinear programming optimization (3) other optimization techniques.
Explain constrained optimization techniques and
learn SUMT, linear minimization techniques, and
Powell's conjugate direction method.
Multi-objective optimization L : :
. _ahiect i iz At earn about the weighted method for the multi-
10th Efupt%';t (11')MU|t' objective optimization of new bus objective optimization method. Take application
examples to learn how to do multi-objective
optimization in the exercise.
Plan a new bus route to maximize customer
11th Report 1: Multi-objective optimization of new bus |satisfaction and profit for the bus operator using
4th routes (2) multi-objective optimization. Multi-objective
Quarter optimization using Matlab's Optimization Toolbox.
Use the gear design knowledge learned in
12th Report 2: Optimal designs for helical gear Engineering Design and Design and Drawing, and
reducers (1) create the optimal design for a helical gear
reducer.
13th Report 2: Optimal designs for helical gear Formulate methods for objective functions, design
reducers (2) variables, and constraints.
Promote Matlab programming creation (M-files).
14th Report 2: Optimal designs for helical gear Study the optimization results, compare them
reducers (3) with the computation results done in this course,
and recognize the importance of optimal design.
; Summarize and review the content learned on
15th Summary and evaluation this course.,
16th Final exam
Evaluation Method and Weight (%)
Examination Exercise&Report Total
Subtotal 40 60 100
Basic Proficiency 30 30 60
Specialized Proficiency 10 20 30
Cross Area Proficiency 0 10 10




Akashi College

Year 2024

Course
Title

Micromachine

Course Information

Course Code 6038 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department gﬁgm%g'ﬁﬁgand Electronic System Student Grade Adv. 2nd

Term Second Semester Classes per Week 2

Textbook and/or
Teaching Materials

Instructor

MATSUZUKA Naoki

Course Objectives

(1) Understand the characteristics of anisotropic materials and can calculate the physical property values of crystal orientation. (H)
(2) Understand and can explain the principles of typical semiconductor micromachining techniques. (D)

3) Can explain micromachines from their structure to the fabrication process. (F)
4) Understand and can explain detection principles of sensors and driving principles of actuators. (D)
(5) Learn about sensor and actuator design techniques. (F) and (H)

Rubric

Ideal Level

Standard Level

Unacceptable Level

Fully understand the

Achievement 1

characteristics of anisotropic
material and can accurately
calculate the physical property

Understand the characteristics
of anisotropic materials and can
calculate the physical property

Do not understand the
characteristics of anisotropic
materials and cannot calculate
the physical property values of

values of crystal orientation.

values of crystal orientation.

crystal orientation.

Achievement 2

Fully understand and can
accurately explain the principles
of typical semiconductor

micromachining techniques. techniques.

Understand and can explain
the principles of typical
semiconductor micromachining

Do not understand and cannot
explain the principles of typical
semiconductor micromachining
techniques.

Achievement 3

Can explain micromachines in

fabrication process.

Can explain micromachines
detail from their structure to the|from their structure to the
fabrication process.

Cannot explain micromachines
detail from their structure to the
fabrication process.

Fully understand and can
accurately explain detection
principles of sensors and driving

principles of actuators. actuators.

Understand and can explain
detection principles of sensors
and driving principles of

Do not understand and cannot
explain detection principles of
sensors and driving principles of
actuators.

actuator design techniques.

Can accurately apply sensor and|Can apply sensor and actuator
design techniques.

Cannot apply sensor and
actuator design techniques.

Assignhed Department Objectives

Teaching Method

Outline

Micromachines or micro electro mechanical systems (MEMS) are devices that integrate micro structures,
sensors, actuators, and electronic circuits using semiconductor micromachining technology. They are applied
in a wide range of fields. The first half of this course will explain typical semiconductor micromachining
techniques and micromachine fabrication methods. The second half will explain the principles of sensors used
in micromachines, driving principles of actuators, typical sensors, and actuator design technigues.

Style

Classes will be held in a lecture-style format and will be taught with handouts.

Notice

This course's content will amount to 90 hours of study in total. These hours include the learning time
guaranteed in classes and the standard self-study time required for pre-study / review, and completing
assignment reports. It is recommended that students have a basic knowledge of engineering materials,
strength of materials, and electronic circuits. However, this course is open to all students as the necessary
knowledge will be explained in class.
Students who miss 1/3 or more of classes will not be eligible for evaluation.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
. : : Understand micromachine development history
1st An overview of micromachines(1) and scaling laws.
Understand the micromachine development
2nd An overview of micromachines(2) history, scaling laws, crystal structure,
Physical properties of single-crystal silicon (1) manufacturing methods and anisotropic
properties of single-crystal silicon.
Understand the calculation method for the
3rd Physical properties of single-crystal silicon (2) physical properties in arbitrary crystal orientation
>nd of single-crystal silicon.
Semeste (32rudarter 4th Photolithography Understand the principles of photolithography.
r . . Understand the sputter, vapor deposition, and
Sth Film deposition (1) chemical vapor deposition methods.
6th Film deposition (2) gi?fclijesgcs)tnand thermal oxidation and impurity
Understand liquid-based isotropic and anisotropic
7th Etching etching of single-crystal silicon.
Understand gas-based dry-etching.
; ; - Understand micromachine fabrication processes
8th Micromachine fabrication technology using semiconductor micromachining techniques.




9th Medium exam
10th Sensor design technology (1) gggggteasnd typical micro-sensors and sensing
11th Sensor design technology (2) ggnds%rfsténd how to design piezoresistive pressure
4th 12th Sensor design technology (3) Design a piezoresistive pressure sensor.
rt . . .
Quarter 13th Actuator design technology (1) glf;si%r;t;f;gc%%gél micro actuators and their
14th Actuator design technology (2) gcr\t(ail;%tra.nd how to design an electrostatic drive
15th Final exam
16th
Evaluation Method and Weight (%)
Attendance Examination Total
Subtotal 30 70 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0
Specialized
Proficiency 30 70 0 0 0 100
Cross Area
Proficiency 0 0 0 0 0 0




