





DivisioN oF ArPLIED CHEMISTRY
CREATIVE MATERIALS CHEMISTRY

Research Group Keywords

Organic Reactions Transition metal catalysis, Polymer syntheses, Advanved organic materials

Inorganic Materials Chemistry  Inorganic materials, Electrochemistry, Materials for energy conversion, Highly concentrated
solution, Molten salt chemistry, Liquid phase deposition, Relaxative auto-dispersion, Solid-
liquid coexisting systems, Hetero-phase effect, Nanomaterials

Synthetic Organic Chemistry Heterocyclic chemistry, Fluorine chemistry, Biologically active substances, Functional
materials, Exploratory research on medicines and agrochemicals

Soft Matter Interface Polymer synthesis, Soft matter, Polymer particles, Interface, Heterogeneous polymerization

SMART MATERIALS CHEMISTRY

Research Group Keywords
Smart Polymer Chemistry Polymer property, Polymer structure, Polymer surface and interface, Composite, Adhesion
Material Physical Chemistry Material physical chemistry, Thin film growth, Organic electronics and optics, Dipole

engineering, Molecular sensor and actuators, Molecular nanotechnology

FUNCTIONAL MATERIALS CHEMISTRY

Research Group Keywords

Tailor-made Materials Chemistry ~ Molecular recognition, Functional gel, Polymer particles, Molecular imprinting, Biosensors

Functional Analytical Chemistry  Inorganic polymer chemistry, Inorganic phosphates, Inorganic energy chemistry,
Environmental analytical chemistry

Biofunctional Materials Chemistry  Biofunctional materials, Drug delivery system, Cell/tissue engineering, Biomaterials

DivisioN oF CHEMICAL ENGINEERING
SEPARATION AND REACTION ENGINEERING

Research Group Keywords

Membrane Engineering Membrane separation, Separation based on reaction and diffusion, Control of microporous
structure, Water treatment, Gas separation

Catalysis and Catalytic Catalyst, Catalytic reaction engineering, Selective oxidation, Selective reduction, Surface

Reaction Engineering science, Material science, Photocatalyst, Photocatalysis, Energy conversion, Green chemistry

Material-surface Engineering Interface, Surface functionalization, Surfactant, Polymer, Biomolecule

PROCESS ENGINEERING

Research Group Keywords

Transport Science and Engineering  Process intensification, Process dynamics, Reactor, Functional film
Fluid and Particle Engineering  Rheology, Complex fluid, Latent heat transportation, Drag reduction

Drying Process Engineering Coating drying, Drying model, Material-temperature change method, Microwave drying

BIOCHEMICAL ENGINEERING

Research Group Keywords

Bioprocess Engineering Bioprocess, Bioreactor, Cell culture engineering, Recombinant protein production,
Bioseparation

Bioproduction Engineering Bioproduction, Biorefinery, Synthetic bioengineering, Protein engineering, Nanobio
technology
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Computer and Systems Laboratory and Practice

CoNCEPT

he Department of Computer Science and Systems

Engineering is devoted to such themes as the
"pursuit of creative process through intelligence" and
"creation of the next generation of intellectualized
information systems." The department aims at one of the
newest academic disciplines by integrating not only the
fields of computer science and information technology,
but also various scientific and engineering fields including
electronics, mechanical engineering, life science, social
science, and so on. The multi-disciplinary nature of
computer science and systems engineering offers an
exciting challenge for students thinking of embarking on a
career in almost any scientific and engineering field or

EpucaTtiON

he course structure aims at the wide and deep

exploration of education and research relating to
computer science and systems engineering. The
undergraduate program structure is department’s carefully
designed for students to study multi-disciplinary major
courses as well as liberal arts. Freshman students start
fundamental courses of computer science and systems
engineering, such as mathematics, physics, logic circuits,
and computer engineering. Sophomore students study
both the fundamental and advanced courses including
programming languages, spectrum analysis, and system
analysis. junior students mainly take advanced classes

MessAGE FROM AN INTERNATIONAL STUDENT

AT

information technology field in an advanced and more
computerized society.

such as database systems, sensing technology, and
robotics. All senior students are engaged in research
projects. Four-year Bachelor's degrees are awarded to
undergraduate students. With respect to this department,
a Graduate School of System Informatics was
established in 2010 with three departments. Master's and
doctoral degrees are awarded to students who have
successfully completed the required subjects of an
authorized graduate program. We have accepted many
foreign students and young researchers from more than
20 countries around the world.

the master course program and successfully graduated in
2018. Currently, | am doing research on the recent concept

Nikhanbayev Nursultan (octoral course]

Greetings! | am Nikhanbayev Nursultan, from Kazakhstan,
PhD student at Kobe University, Graduate School of System
Informatics. After getting a bachelor's in Kazakhstan, | got

' an opportunity to study at Kobe University, and it was a

life-changing experience. | came to Japan in 2015, without
any Japanese language skills. Kobe university provided
intensive Japanese language courses, which helped me a lot
not only to understand the language, but also to get a closer
look at the unique Japanese culture. Later on, | enrolled in

of super-smart society (Society 5.0) to create a theoretical
background of multiscale modeling for social simulation.
Kobe university offers a lot of research opportunities that
help me to do the necessary progress in our mission of
extending the boundaries of human knowledge. In addition,
the guidance and wisdom of highly qualified professors
supported me a lot to overcome both research-related and
daily life difficulties. | strongly believe that Kobe university is
the right place where one can get the necessary knowledge
and experience to succeed in his/her future endeavors.
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-SYSTEMS SCIENCE

-COMPUTATIONAL SCIENCE

STrRUCTURE AND DI1visions

provides the student with a systems approach and
problem-solving skills for effectively practicing analysis
and synthesis, with a focus on large-scale complex
systems, and further explores and integrates the
respective departmental fields.

2 main divisions & 1 collaborative program

— Fundamentals of Systems Science

— Innovation of Systems Science

— Applied Robot Science (Mitsubishi Electric)
Students: 65 (Master course), 9 (Ph. D course)

Prof. 8 (10), Asoc. Prof. 7 (8), Ass. Prof. 3 (4)

-INFORMATION SCIENCE

pursues the new academic fields of information science
and technology contributing to an advanced information
society and presents information technology that
applies to information systems combining computers
and networks, content media, and intelligence.

2 main divisions & 2 collaborative programs

— Foundation of Information Sciences

— Intelligent Informatics

— Kansei and Media Art (ATR)

— Integrated Intelligence (RIKEN AIP)

Students: 61 (Master course), 16 (Ph. D course)

Prof. 9 (11), Asoc. Prof. 8 (9), Ass. Prof. 3 (5)

promotes research of the basics of computational
science, such as mathematical modeling, simulation,
visualization, and the application using ultra-high-speed,
massively parallel systems.

2 main divisions & 2 collaborative programs

— Fundamentals of Computational Science

— Innovation of Computational Science

— Applied Computational Science (JAMSTEC)

— Large-scale Computational Science (RIKEN AICS)
Students: 63 (Master course), 15 (Ph. D course)

Prof. 8 (18), Asoc. Prof. 6 (11), Ass. Prof. 3 (8)

*Information about the Graduate of System Informatics can be found on the following homepage: http://www.csi.kobe-u.ac.jp
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AssociaTED ResearcH CENTERS

Associated Research Centers

The following seven research centers are affiliated with the Graduate School of Engineering. Serving as bases
for cooperation with the Graduate School of Engineering, these centers aim to develop industry-university

cooperation and also promote cutting-edge research in interdisciplinary areas.

Graphics Literacy Education and Research Center

The center focuses on advanced education and research encompassing multiscale engineering design literacy for
urban and architectural planning, industrial design and energy flow design, including a wide variety of disciplines from
large to microscopic scale. The center also
conducts education and research activities
related to basic studies for design such as
aesthetics and graphics sciences. Through

. Drawing

Urban i
these activities the center contributes to planning Badronmental
human resource development by cultivating . D4 maniomggt
Industrial N\ Architectural

students with aesthetic perspectives in

addition to engineering design skills. ceSom I planning

Social Implementation of Renewable Energy research Center (SIREC) ]

Worldwide environmental deterioration due to global warming is becoming a reality, and it is paramount that energy
creation and utilization systems that do not emit CO, are developed and implemented into society. This is not merely a
matter of developing each elemental technology, but also requires that the problems encountered when implementing
in the real world; such as those regarding the practical usage of renewable energy, regional characteristics, conversion
of renewable energy to chemical energy for storage, transportation to energy consuming areas, etc., should be
solved and optimized as a whole. Renewable energies such as sunlight and wind are converted into electric power
and then into chemical energy, hydrogen. It is widely expected that hydrogen generation by direct decomposition
via photo-catalysis using sunlight will be utilized in the future. The key to the success or failure of renewable energy
utilization is the efficiency of hydrogen production and the
reconverted energy carrier material. In Japan, where many

Part hip with local i . .. .
N = natural disasters occur, the resilience of the entire system
ndustrial Inng el M - - rc2bie to disasters is also an important issue to be considered.
Kobe City Energy research Center (SIREC) . . . . .
Hyogo Prefecture . With the aim of socially implementing renewable energy,
Scloolof Fngincering £ " our center assumes five main strategies, (1) optimization of
" School of Economics . . .. .
T | energy carrier mutual conversion, (2) optimization of energy
P [ storage and transportation, (3) community implementation
Institute, AIST (FREA) a . . . . .
oo | design, (4) resilience to natural disasters, (5) standardization
- _ of elemental technologies. In addition, we are using Kobe
Caplufe of Local Neggs Resilient Systems for Natural Disasters 3 L, . ) .
Residents, Communities  Earthquake, Storm, Flood University’s Strengths as a comprehensive university to
e | promote information transmission and empirical research
| o Fechndoy: | using model cases.
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Interface Research Center

In the fields of nanotechnology and biotechnology, all the interfacial phenomena control functional properties
of materials themselves. Strategies of manufacturing based on interface are in high demand. In this center,
research teams are organized across various education and research fields in order to research interfaces, develop
fundamental research on interfacial phenomena, and provide research seeds for next-generation manufacturing.
In addition, researchers in the fields of Chemistry, Mechanical Engineering and Electrical & Electronic Engineering
cooperate with each other, reinvestigate from novel perspectives and establish frontier interfacial science and
unconventional industrial-academia collaboration. This center encourages collaboration in manufacturing based
on interfacial functional properties, removing

. . , Interface Research Center
barriers between industry and academia and e ——————————————me ﬁ
connecting fundamental research with the seeds QR VHCHICIEY
. . . . 7 * Water repellency
for manufacturing. We are actively involved in ; Li-;@ & « Tribology
national research projects and collaborate with gl ' * Coating
* Composite R * Biomaterial

various companies. These national research M minate ’
projects include Grants-in Aid for Scientific 'Electror?icdevic?/‘)//"//
Research, JST Strategic Basic Research Programs B
CREST, Cross-ministerial Strategic Innovation
Promotion Program SIP, New Energy and Industrial
Technology Development Organization NEDO, % How is Structure ?
MITI-Innovative Structural Materials Association ¥ How to Control?

ISMA, and JST MIRAI Programs. ¥ How about Properties ?
¥ How to Evaluate ?

Complex Fluid and Thermal Engineering Research Center (COFTEC) ]

Complex fluid and thermal phenomena coexist and are
utilized in many industrial fields. They include multiphase
flow containing gas, liquid and solid phases, viscoelastic fluid
flow, complex flow with vortices, eddies, fluctuation and
waves interacting with structures, thermo-fluid flow with
chemical reaction, phase change and transport phenomena,

e,
and thermo-fluid control concerning the environment and Spiral Focusing Rese:
human life. Since the phenomena are studied separately
in each industrial field, knowledge of them is fragmented hovel
and technical. There is little comprehensive engineering Innovative Area
Integrated Foundation

knowledge from a multidisciplinary scientific viewpoint.
COFTEC is a multidisciplinary research group covering a wide range of research fields, mainly in the Graduate
School of Engineering. It aims to promote fundamental education and state-of-the-art research, and to create next-
generation research fields by means of integration and comprehensive promotion of research on complex thermo-
fluid phenomena in a wide range of engineering fields.

We take another look at the framework dividing research fields into the conventional engineering fields, i.e.
Architecture, Civil Engineering, Mechanical Engineering and Chemical Engineering. By examining these divisions
from new viewpoints, we create new research fields to build comprehensive engineering fundamentals on
complex thermo-fluid dynamics. The purpose of COFTEC is to contribute to the construction of a next-generation
sustainable society. Our researchers will achieve this by working together to create innovative technologies and
novel seeds of academic-industrial collaborations.
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AssociaTED ResearcH CENTERS

Research Center for Advanced Smart Materials

Technologies in current engineering can be effectively combined with different fields. The resulting novel academic
fields can create new, advanced, highly functional smart materials. In particular, RCASM strongly promotes
interdisciplinary research between engineering fields and data science, medical science, and agriculture. Materials are
synthesized by controlling substances on an atomic level, creating new properties and qualities. The interface effects
and quantum effects controlled by nano-scale hetero-structures produce unique, novel functions. For example,
RCASM deals with mesoscopic and  pagaarch Center for Advanced Smart Materials
plasmonic materials, metal biomaterials, (RCASM)

radiosensitizers, functional supramolecular e Interdisciplinary research of engineering mixed with data science,

: : medical science, and agriculture
hydrog?" a.nd produces varlo-us deVI(.ZeS ® Global open engineering Bi ducti + Human adaptive devices
for application such as photonic materials R e + Biomaterials )
. . R . « Artificial Intelligence (AI) i P ) + Biocompatible materials
and devices, organic thin-film devices, « Internet-of-things (IoT) + Efficient production . Molecular targeted
. . . i i sensitizer and treatment
MEMS micro-devices, and ultra-low-power : g':;‘;rr'gs I”f°rmat'cs A . Medical equipment

analog and digital circuits. Additionally,

we have started studying material design ﬁl
and synthesis based on artificial intelligent -
learning theory to create materials we have imat,
not yet encountered.

Intf‘ﬁrdlsaplmary Resear¢

U/tla‘/o

Data Science Agriculture

Medical Science

Resilient Structure Research Center (ReSRC)

Huge earthquakes’ mega typhoons and tsunami have high potentia| Creation of Future Resilience Cities Resistant to Disaster

Monitoring System for Building and Urban Facilit

for damaging the human environment in the near future. To protect RS R AT
buildings, infrastructures and important facilities in urban areas [[ Peformance, JSalgy) e
Structure

against extreme disasters, the required countermeasure is not only \"-'
damage reduction but also ensuring resilience in order to recover
urban facilities’ functions rapidly after the disasters. The Resilient Control § Earthquake

. . System (\_/\\ o RS Engineering
Structure Research Center (ReSRC) of Kobe University has been  fngineerine /Advancsii  seimic En:;:"rgzlgng
operating since June 2016 to enhance urban resilience research franesine mg ”@ - mw
from the structural engineering viewpoint. The Graduate School g:;e;?e;:d xﬂ' e
of Engineering at Kobe University has recently installed two kinds i0gawr Civl Engincering - Systems

of high performance experimental apparatus to estimate the ultimate behavior of various kinds of structural
elements: “Shaking table” and “High-speed actuator”. ReSRC has a mission to maximize these research resources,
to collaborate with many research counterparts in Japan and abroad, and to advance our activities on resilient
structure research. Our research objectives are to embody a global standard for the performance evaluation of
resilient structure systems/devices/designs and to
propose a common international evaluation method
through international collaborative research.
ReSRC aims for advanced research outcomes that
contribute to the urban formation of resilience and
robustness against disasters.

Shaking fab le High-speed actuator
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[ Medical Device Fabrication Engineering Center

The Medical Device Fabrication Engineering Center (MeDFEC) aims to develop novel medical devices and systems
for medical care. Developments pass through three stages: (i) cutting-edge basic research, (ii) applied research,
and (iii) application prototype through close cooperation with medical doctors / researchers. MeDFEC is mainly
composed of researchers from the Department of Mechanical Engineering and the Department of Chemical
Science and Engineering. In order to monitor the direction of research and development, the Center cooperates
closely with researchers belonging to the
Graduate School of Medicine, especially in the
field of surgery and related areas. Individual
researchers in this center have their own
seeds based on mechanical engineering and
Grdovescular) - chemical engineering, as shown in the diagram.
From several seeds, cutting-edge research
outcomes are introduced to the medical
researchers, and then advance to the applied
research stage to be adapted as a new medical
device. The developed prototype is examined
in vivo to check the safety requirements and
_ effectiveness. Of course, the final goal is
actual application of the individual research

outcomes.

Medical

applications

Fluid
Mechanics

Materials
Engineering

Applied MEMS y
Chemistry Engineering Radlation
Precision

Q Oncology
A Gastrointestinal
P Surgery
Orthopedic
Robotics e s“rg':s' Genaral

Thoracic
Torecuary =S h ¥ ST
imprinted polymers 1 —
erical simulations
of blood flows Biocompatible
Lo - Soft Materials
i 1 -
X - d

Remote controlling fa
e

| m
f 4

Division of
Urology

NJ
N

Center for Resilient Design (CResD)

-Towards A Resilient Society-

A flexible city that can demonstrate resilience against disasters must be a livable city at the same time. In order
to realize such a social environment, not only the physical environment that forms the urban space, but also an
integrated perspective including people's behavior, norms, institutions, etc. are necessary. In order to show such
a perspective, “design” is required to implement academic knowledge and research results. We will develop a
method to implement various knowledge for achieving a safe and comfortable society that has been cultivated
and accumulated at Kobe University into society through “design”. For this reason, we collaborate with domestic
and overseas institutions, establish a network for the realization of a safe and secure world from an international
perspective, and establish a research base. This center also participate in “Multidisciplinary Integration for
Resilience And Innovation (MIRAI)” research unit of Kobe University which is one of our university function

enhancement project.
Research Themes of Center for Resilient Design Kebe University

e ot fanil

[:R D| =ty 1t maiwtain sraatical. stadies
R D ES . . S Al I uicisei iy g in ardir Lo relurn e search st L our sechlio.
b+

Center for Resilient Design
Kobe University # /& % &
WUTFHFA v —
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Kobe City co

The City of Kobe is located to the west and center on the
main island of Japan. It is accessible by land, sea, and air
to domestic and international locations. It takes 2 hours
and 50 minutes to get to Tokyo by Shinkansen Bullet
Train, and 1 hour and 20 minutes by plane. Within easy
reach of Kobe, there are several famous cities with many
historical sites and spots of interest, such as Himeji,
Kyoto, Nara, and Osaka.

Ever since it was opened to the world, Kobe has
developed as a cosmopolitan port city where people,
goods, and information from around the globe are in
constant motion. Now, Kobe has a population of 1.5

million including 45,000 foreign residents from as many as
115 different countries and is well known throughout
Japan as being an “international city.” With a diverse
population of foreign residents and the resulting facilities
and amenities established by and for such foreign
communities, Kobe is uniquely qualified to support a
comfortably refined lifestyle for any individual from any
country.

Sandwiched between Mt. Rokko in the north and the
Inland Sea of Seto in the south, Kobe is endowed with an
overall mild climate averaging 17.1C (62.8F) with four
seasonal changes.
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