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An ICT Management for Emergency Medical Protocols

Hiroshi KOYAMA!, Shoji MATSUMOTO23, Terutake YONEMORI4,
Tadato YUKIUE?, Kazuki KOBAYASHI?® and Jun-ichi KIRA3

Abstract

Time is important in emergency medicine care, so the sooner medical treatments are delivered, the
better the outcome for emergency patients is. To improve timing, it is necessary to design medical
protocols, which help the flows of treatment tasks. These protocols need to be suitable for each
hospital and to process medical treatments appropriately. The medical members in most of the
hospitals have to manage the protocol besides their busy tasks. We have tried to improve the efficiency
of the emergency medicine care by using ICT (Information and Communication Technology). We have
designed and developed an ICT system of protocol management for emergency medicine care as part of
our improvement program. It was implemented an ICT system to fulfill the guideline of best practices,
a project issue management and effective roles of communication. Furthermore, we have also tried to
customize the management of multiple protocols for multiple emergency medical cares, to spread best
practices over many emergency hospitals by implementing a software, and to improve the efficiency by
using PDCA (Plan-Do-Check-Adjust) cycle from the evaluation of the performance. In this paper, we
explain the overview of design and feature for the system.

Keywords: Project Issue Management, Communication, Emergency Medical Treatments, Protocol
Management, and Quality of Medical Care
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The Art of Engineering, the Engineering of Art

Giovanni Innella*

Abstract

The Advanced Institute of Industrial Technologies (AIIT) is a school with a strong engineering
backbone that engages with professionals and educators from different fields. The synergy resulting
from the varieties of backgrounds and expertise can represent a fertile ground for explorations on both
a conceptual and a technical level. This paper reflects on the potential benefits of combining
engineering and art research. Starting from historic and current examples on the crossings between
art and engineering, the author of this paper imagine possible ways of combining technical and
conceptual agendas so to develop valuable projects and educational programs. The paper sparked from
the observations and reflections based on the first few months of involvement of Assistant Professor
Giovanni Innella with the activities of the AIIT. However, such observations and reflections extend
beyond the context of AIIT and could be applied to any context in which scientific and humanistic
disciplines are kept separated.

Keywords: Art, Engineering, inter-disciplinarity, trans-disciplinarity, design processes
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1 Introduction and Historic Background o R Pl T s e A
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If one looks at the way conventional educational and . — o i i A s

...... & 1 b
academic contexts have been conceived and organized, piia—"
artistic and engineering disciplines seem to be two
very separated realms. In fact, art and engineering
schools, events and qualifications only rarely are
brought together and most of the time only out of
necessity, rather than out of a true will of exploring
the potential of such a contamination. However,
historians suggest that such a separation has not
always been there.

During the Renaissance times, artistic and scientific

research seemed to go hand in hand. The intellectual

man of the Renaissance was a “polymath”, someone ! .* “";“",'_,:; :_"% ;E'J'Iu”:‘ﬁé’:ﬂ gl e Ty
i g St gl
who could span among art and engineering, design i 1'E'.. *’"‘: o “*‘.:1":1-:‘:?‘% “;l'_‘.._{:\’,,:jl,],,;:: i h. £ oa. l:
and mathematics, philosophy and science. Many " LI .'..a.-,r_-..‘....., --.\.-.:..., _4:“_ '1 _: " **-'-r-*-"*'.-
1 b LR ELETIEE S R |
indicate Leonardo da Vinci as one of the greatest it e | I"" ",-[H'

u1r]
examples of a Renaissance man. In fact, he could work .‘_""”'h

on projects where the artistic and the scientific

o I g i iy it N e '-_

research merged, to the point that it was hard to

discern the two or label the author as either artist or ) s Bt 1 e it sy Dt o] e )
R sla ke Arrw altas diala i ..h.. i m.uﬁ»n R
scientist (Figure 1) [1][2]. i ey Bt i Ao e PR 1T

[

Figure 1. Studies of the Arm showing the Movements
made by Biceps, c. 1510, a drawing by Leonardo da

Vinci. Source: http-//www.drawingsofleonardo.org

As Wilson [3] suggests, the current separation
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between science and the creative arts is a consequence
of the the
movements of the XIX Century. While Enlightenment

Enlightenment and Romanticism
put its hopes on logical thinking and scientific
progress, as a reaction, those joining the Romanticist
movement gave their preferences to emotions and
feelings and their manifestations through the arts. As
a result of these two opposite forces, the distance
between the two spheres was highlighted, in spite of
the convergence of humanities and science witnessed
during the European Renaissance. Since then, we
stubbornly separate the science from humanities,
skills

conceptual thinking. Two centuries later, we still

engineering from arts, technical from

strive to mend such a tear, not without difficulties.

2 The Gap between Art and Engineering in
Education

Nowadays, most schools reflect the rather sharp
division between artistic and engineering disciplines.
The rigid division of faculties and departments is a
sign of such a separation. It is not rare that art
schools do not even consider including engineering
courses in their curricula. Similarly, engineering
institutes look at art as a far away world, populated
by very differently minded professionals [4].

There are, of course, examples of organizations that
bring together the art and engineering worlds,
through interdisciplinary teams and processes (.e.
MediaLab, Copenhagen Institute of Interaction
Design, Interaction Design Institute of Ivrea and few
others) [5][6]. For the

Interaction Design Institute of Ivrea would enroll

example, now defunct
students coming from both technical backgrounds,
such as informatics and engineering, and humanistic
backgrounds, such as art and design. The formers
were asked to take classes on humanistic and creative
subjects, while the latters had to attend technical
courses on programming and electronics. In this way,
the institute thought of bridging — or at least
narrowing — the gap between the two types of
students. The impact of this simple decision was
limited, though still appreciable. Thanks to such a
diverse education, graduates from the Interaction
Design Institute of Ivrea went on to work
indistinctively in the arts (Pors & Rao) [7], technology
Philips

engineering projects

companies (such as and Google), or

contributed on innovative

(Arduino was conceived and developed by people
working or studying in the institute) [8].

Apart from the afore-mentioned few exceptions, the
orthodox separation that sees arts belonging to the
humanistic sphere and engineering as part of the
scientific domain is commonly accepted in our culture,
and surely by our scholastic systems.

Besides the way our culture is shaped, such a
separation in our schools between the science and the
humanities is dictated by a number of practical
reasons. Among these reasons there is the necessity to
organize staff and students, optimize the use of spaces
and facilities, award students with more specific
academic degrees so to arguably improve their
employability in the professional world.

However, such issues should be overcome in order to
provide a more complete education and a better flux
among different knowledge and thinking. This paper
does not aim to re-think of our education system —
although that would be certainly exciting and
beneficial — but it wishes to promote artistic
explorations within technical school projects as well
as technical implementations of projects led by
This

technical and the artistic could result in valuable

artistic purposes. convergence among the

research opportunities in both directions.

3 The Gap between Art and Engineering in Practice

Outside of the world of schools and education, the
separation between the technical and the artistic is
maybe less evident. Of course most art practitioners
are labeled as artists and are placed under the
umbrella  of humanities, while engineering
practitioners are seen as technical professionals and
find their place more in the scientific fields. However,
the recent widespread use of more or less complex
technologies to create artworks has helped bridging
the apparent gap between art and engineering [9].

If stating that every art piece has to be designed,
engineered and ultimately fabricated may sound
obvious, the active involvement of engineering skills
and research in art becomes less obvious when
thinking of Kkinetic sculptures or interactive
installations, for example. In fact, in the case of
kinetic sculptures and interactive installations, the
artists have to learn how certain technologies work,
get inspired by their potential and shape their

thinking around those factors. At the same time,



engineers and developers have to understand the
artistic concepts, push the technological limitations to
achieve the desired results or offer viable options for
the project development. So, the process can be seen
as a flux of notions and processes, in which engineers
and artists challenge and inspire each other while

working on real projects [10].

3.1 Examples of Practices at the Boundary of Art and

Engineering

Many hybrid practices have arisen at the crossing
between art and engineering. Many of them have a
more artistic lead. This is the case of British firms
such as Greyworld and Troika or Japanese offices
These
studios usually begin their projects with an artistic
to then

TeamLab and Rhizomatiks, for example.

approach, start a conversation with
technicians and explore what technology allows. This
is when projects may take different routes by pulling
and pushing between technological possibilities and
In this

companies whose expertise lays in engineering and

artistic inspirations. process, technical
fabricating artworks are often involved.

An example of such process can be found in the one
that led to the artwork called Cloud (2008),
commissioned by British Airways to Troika, developed
and realized together with consulting studio Mike
Smith Studio. Mike Smith Studio has

engineering and manufacturing skills and it is known

The artwork

strong

for its collaborations with artists.
consists in a suspended volume “covered in thousands
of mechanically animated dots that flip between silver
and black -

Information boards indicating arrival and departure

a technology originally used for

times on travel boards commonly seen at train
stations” (Troika.co.uk, 2008). The exchange between
Troika and Mike Smith Studio [11] led to critical
changes in the shape and the functioning of how the
authors first imagined their artwork to be. However,
the 4800 flipping dots covering the sculpture maintain
their conceptual meaning of a board that indicates
That is why the

sculpture finds its place in the British Airways

time, arrival and departures.
Galleries Lounges, Heathrow’s Terminal 5, London.
The Cloud represents a good example of artistic
thinking and engineering implementation. The artists

learned how a technology works, adjusting the

The Art of Engineering, the Engineering of Art

artwork shape and functioning accordingly, while the
engineers understood the conceptual meanings of the
technology used — the flipping dots — and provided
their problem solving skills (Figure 2, 3 and 4) [12].

Figure 2. Kinetic sculpture "The Cloud” by Troika at
Terminal 6 o Heathrow Airport, London. Source:

http//www.troika.co.uk

Figure 3. Programming of "The Cloud". Source:

http/www.pixelsumo.com

Figure 4. Making of "The Cloud". Source:

http//www.mikesmithstudio.com

Art studio Greyworld experienced a similar process
while designing the installation “The Source” (2004)
for the London Stock Exchange. The installation was
first conceived as a tall column of water into which air

bubbles were supposed to be injected and let travel up

9
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to the surface according to previously programmed
choreographies. Only after talking to engineers, the
team realized that such an idea was impossible to
realize. Together with engineers they explored other
technical opportunities to finally opt for a large
kinetic installation comprising 729 plastic spheres
that slide on steel wires according to factors such as

exchange trends, internet data flux and designed

compositions (Figure 5 and 6) [13].

Figure 6. Installation "The Source” by Greyworld at
London Stock Exchange. Source:
http//www.greyworld. org

Figure 6. Designing and Programming "The Source”.

Source: http//www.greyworld.org

The relationships between creative minds and
technical experts sometimes result in a contamination,
leading to an exchange of roles between the two. For
example Moritz Waldemeyer, who is now a renowned
designer producing artistic installation for prestigious
clients, such as Audi and Panerai among others, first
started as an engineering consultant and fabricator
for the conceptual works of fashion designer Hussein
Chalayan (2007) (Figure 7 and 8) [14]. Without that
experience, maybe Waldemeyer would not have
known his potential as an author. In this case, the
starting point for the creative career of Waldemeyer is
represented by his technical skills to which he learned
how to apply artistic thinking. The combination of the
two sprouted in a now successful practice that is hard

to label under either the engineering or artistic

category [15].

Figure 7. Mechanical dresses in One Hundred and
Fleven, Spring/Summer 2007 by Hussein Chalayan.
Photographer: Chris Moore. Source:

http//www. wallpaper.com

1}'&'” I

Figure 8. Making of Mechanical dresses in One
Hundred and Eleven, Spring/Summer 2007 by
Hussein Chalayan. Source:

http//www.todayandtomorrow.com



Other great artists of the stature of James Turrell,
who studied psychology and mathematics as an
undergraduate, and Theo Jansen include in their
education and in their practice both artistic and
scientific expertise [16]. It is hard to discern the two
spheres in their work. The investigations on light of
Turrell and the wind powered walking and flying
structures of Jansen represent valuable researches
both in the science and arts (Figure 9 and 10). It is not

rare that companies and institutions known for their

technical excellence want to associate their names to
the one of those authors (i.e. BMW and Jansen) [17].

Figure 9. The Horizon room by Turrell in Las Vegas.

Source: http//www.nytimes.com

Figure 10. 'Animaris Turgentia Vela', by Theo Jansen.

Source: http-//www.wallpaper.com

Besides the practices of these creative minds, one
should look at contexts of a much bigger scale where
technological development is conducted together with
social and cultural research. The large tech companies
such as Google and Facebook represent those contexts
quite well. As they shape our ways of communicating
and reaching for information, those companies have —
or should have — to understand our social dynamics
and ethics and act upon those. At the same time, they

provide and implement the technologies that allow

The Art of Engineering, the Engineering of Art

their decisions to become actual [18] [19]. So, they
have to combine humanistic knowledge about social
science, psychology and so on, with the technical skills
of coding and designing the informatics structures
their services are made of. However, such larger
companies are driven by strong economic purposes,
rather than a pure will of exploring and researching.
Furthermore, the knowledge and processes they
produce remain within the walls of the companies

protected by patents and secrecy.

4 The Experience of the Author: GeoMerce

The author of this paper has, in his career, worked
in contexts and on projects where technical skills were
required and often made available by other
collaborators. In fact he worked at the Interaction
Design Institute of Ivrea, Madeira Interactive
Technologies Institute, Interaction Design Lab and
now at the Advanced Institute of Industrial
Technology.

His recent project “GeoMerce” (2015), conceived and
realized in collaboration with designer and researcher

Gionata Gatto is representative of how technical and

11

conceptual thinking may interact with each other [20].

The project starts from the scientific notion of
phyto-mining, the ability of plants of absorbing metals
from the soil. GeoMerce consists of an installation
that can measure in real-time the quantity of metals
absorbed by selected plants whose roots are immersed
in a water-based solution. So, there is pot A with a
solution of Nickel and a set of Alyssum, pot B with a
solution of Zinc and Brassica Juncea, and pot C with a
solution of Copper and Helianthus annuus absorbing
the metal through its roots (Figure 11).

This part of the installation requires the knowledge
and contribution of different sets of expertise. The
first scientific consultation has been provided by the
of Agriculture of the
University (NL) and the University of Parma (Italy).

department Wagenigen
The researchers of the Dutch and Italian institutions

suggested specific plants for their ability of

accumulating fast and in larger quantities the
selected metals, and for their larger availability in

Europe.
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Figure 11. The plants of "GeoMerce" by Giovanni
Innella and Gionata Gatto. Photo: Matteo Cremonini.

Source: http//www.giovanniinnella.com

The second technical knowledge have been offered
by Swiss company C-CIT. C-CIT developed the
sensors that detect the variations in the concentration
of the metals in the water-based solutions. The
sensors used for GeoMerce did not exist as an
off-the-shelf option and needed to be customized
purposely for this project. So, the project had an
impact — even if limited — on the activities of C-CIT

(Figure 12).

Figure 12. The sensors developed by C-CIT for
GeoMerce. Photo by: Matteo Cremonini. Source:

http//www.giovanniinnella.com

Thirdly, the data about the quantity of the metals
absorbed by each plant was multiplied by the
real-time value of the metals according to the London
Metal Exchange index, which required basic notions
about economics and value monitoring. In this case,
the authors of the project themselves had to learn
about what viable sources exist to have
minute-by-minute updates about the value of the
selected metals (Figure 13). Then, finance expert
Carlo Gelfo provided access to data.

Three polar plotters drew a graph illustrating what
arguably can be said to be the economic value of each
plant (Figure 14). The making and programming of
those machines was taken care by programmer and

developer Eelke Feenstra.

Figure 13. Data from plants merging with data from
London Metal Exchange. Photo: Matteo Cremonini.

Source: http-//www.giovanniinnella.com
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Figure 14. One of the three polar plotters drawing

graphs about phyto-mining performances and value of

the plants. Photo: Matteo Cremonini. Source:

http//'www.giovanniinnella.com

The installation was then completed by the
projection of a video describing a future scenario in
which farmers would choose and grow plants
according to financial fluctuations of the metals.
Finally, twelve different leaves of accumulator plants
that have been cleared through an innovative
chemical process so to show their full capillary were
cast into clear resin together with fragments and
powders of the metals they are able to extract. The
role of the video and the resin casts was to make the
installation easier to understand and aesthetically
appealing to the larger audience. The broader goal of
GeoMerce was to inform about the phyto-mining
ability of plants, as well as provoke a debate about
how our economies tend to give monetary values to
anything and how such capitalistic principles could
apply to plants and landscapes (Figure 15, 16 and 17).

Remarkably, during the process, the diverse set of
actors involved in the project had to learn from each
other’s needs and limitations, knowledge and skills,
agendas and motivations. In this sense, GeoMerce can
hardly be labeled as an art piece, as a scientific
experiment or a technical challenge. GeoMerce was
mainly a flux of information and a contamination
among expertise.

This project taught us how the perpetration of a
conceptual and speculative query — “how far can
financial principles apply to the world around us and
nature?” — could lead to an impact on a technical level,

like developing a new type of sensors to measure the
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concentration of metals in the water-based solutions,
or designing and programming polar plotters.
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Figure 15. The installation "GeoMerce" exhibited in
Milan, 2015. Photo: Matteo Cremonini. Source-:
http//www.giovanniinnella.com
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Figure 16. The cleared leaves casted in resin. Photo-
Matteo Cremonini. Source:

http//www.giovanniinnella.com
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Figure 17. Detail of one cleared leaf casted in resin
with metal powder. Photo: Matteo Cremonini. Source:

http//www.giovanniinnella.com

5 AIT, a Fertile Ground for

Explorations: The Rocket Project

Engineering-Art

Within the context of AIIT, opportunities for
merging engineering and art processes occasionally
emerge. The anecdote below can serve as a simple
example.

Professor Keiko Shimazu leads a team of students
from various Japanese universities who are working
on a rocket to be launched at a dedicated event in the
Arita prefecture, Japan. The peculiarity of this rocket
is that, after reaching the highest point of its
trajectory, a parafoil is ejected from its nose. The
parafoil can be controlled from the ground thus
allowing the rocket to land in a precise point. So
unlike conventional rockets that are lost after their
launch and let crash in safe areas like the ocean or
inhabited lands, this rocket safely makes its way back
to a chosen destination.

Professor Shimazu and her team of students
decided to consult with Assistant Professor Giovanni

Innella — one of the authors of this paper —, asking for

proposals on the way the rocket should look like,
obviously given the technical requirements that the
rocket has to meet in order to perform correctly. The
team knew about the background of Giovanni in
conceptual design and art. Their intention was to
explore possibilities for adding an aesthetic or
conceptual layer to the project. One week later the
proposals presented were two.

The first proposal was mainly aesthetic and it
implied covering the body of the rocket with feathers,
so to make it resemble to some sort of bird. This
proposal was troublesome because inevitably some of
the feathers would have fell during the launch. The
rules of the event do not allow any of the parts of the
rocket to fall during the take off.

The second proposal was instead more ironic and
based on language. On the body of the rocket the
Japanese word [lttekimasu (V> TEEY) — which is a
salutation said by a person leaving — was supposed to
be painted. The word Tadaima (f=f=UL V&) — which is a
greeting said by someone coming back — would have

been graphically applied on the parafoil (Figure 18).

Figure 18. Concept of graphics to apply on rocket.



Especially the second proposal was well received by
the team of students because of its light irony and
because it highlighted the peculiarity of the rocket,
that is its ability of returning to the departure point.

The aim for both proposals was to create something
that could have been exhibited also after the event
and still be an interesting artifact also for those who
cannot appreciate the engineering exquisiteness of the
project. In this case, it was the technical
characteristics of the project that inspired artistic
thinking. The idea of working on a project that is at
the same time an engineering research and a work of
art was very appealing for the students. It set up a
more cheerful mood and higher motivation.
Unfortunately, also this proposal was finally not

pursued, but only for time constraints.

6 Conclusions

If the engineering world is more concerned with
HOW, while the arts focus more on WHY something
needs to be done, both try to answer to an even more
crucial question. That question is WHAT? What to do
is the leading dilemma for creators — whether as
engineers or artists — and the two find very different
answers to such a question.

WHAT to do is the common ground that engineering
and art operate on. HOW and WHY are two questions
that we better learn not to separate in our schools,
unless we want to train future professionals that
either lack of critical thinking or that lose touch with
the reality of making and the possibilities offered by
technologies whose potential we do not fully
comprehend yet.

In other words, both science and humanities
represent two lenses through which one can look at
the world. Our culture and society have often
preferred keeping those two lenses separated, rather
than overlapping them. Thinking artistically allows
space to investigate the humanistic side of projects. It
allows reflecting on society and culture. Thinking
technically means learning practical skills, reflecting
on what technology offers and getting inspired by it.

In our schools, we should teach our students to
understand the HOW and the WHY something needs
to be done, and provide both types of answers. Our
students and their educators need to learn about the
processes and the networks that are generated by the

art and the engineering directions and comprehend

The Art of Engineering, the Engineering of Art

the values that lay behind both. In this way we will
educate full rounded professionals that can have an
impact in the companies they work for or will work in.

There are many ways to push students to think both
artistically and technically. Since AIIT is a school
where practice-based-learning is preferred, one simple
way to do so would be to require our students to think
of an art project as a collateral activity derived by the
engineering tasks they undertake. In this way, besides
the regular very rational projects they normally work
on, they could have the opportunity to think more
conceptually and learn how to use irony, speculative
thinking and sense for aesthetics as part of their
language.

The benefits of such a contamination between arts
and engineering, science and humanities would be
numerous. On a higher-level, we would be educating a
more complete citizen, who can value and appreciate
both spheres. Our students would become technology
experts who can better understand how the projects
they work on contribute to the shaping of our culture
and societies. Professionally, this will hopefully give
them more opportunities in the companies that
operate at the verge of technology and culture. Or,
such an understanding will maybe push the graduates
to start their own practices in such a space. Also, in
terms of communication, our students would learn
how to speak to technical and creative people, adopt —
or create — a language that can be more easily
understood by both audiences and that can be more

appealing to the broader audience.

7 Future Work

For the future, the intention is to engage with a
limited number of students with a technical
background and propose them to engage with an art
project. Giovanni Innella, author of this paper, is
involved at various degrees in artistic projects and
with art institutions. This represent an opportunity
for the with

conceptual thinking, with giving form to the concepts

students to confront themselves

and get things to work technically. A possible
collaboration with the students of Professor Keiko
Shimazu has been proposed and so far the reaction of
the students has been positive. Further development

of such activities will be opportunely reported.
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Analysis of Specific Personal Information Protection Assessment in the Social
Security and Tax Number System
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Abstract
Upon the start of the construction and operation of the system to deal with my number, Law on the
Social Security and Tax Number System is established in the administrative proceedings, the
implementation of specific personal information protection assessment was required. In this paper, it
relates to a specific personal information protection assessment report that have been published, were
analyzed for validity of the risk assessment. As a result, the assessment report, which is missing in the

evaluation there were a large number.
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A Manifesto of “the Great Convergence” type World-systems Theory
- “The Catch-up Creativity” of Developing Economies in Compiling
Developmental Strategies

Mitsuhiro Maeda*

Abstract

The authentic World-systems Theory explains the Modernization as a sequential flow of influences
that start from the core (developed economies) and passes to the periphery (developing economies),
which results in the economic divergence between developed and developing economies. “The Global
Production Network Analysis (GPNA)” of manufacturing industries, which the author has been
developing, also explains the stage sequential process of the Global Production Network,
concentrating features of direct investment of multilateral enterprises. GPNA will show a kind of
World-systems theory, which might result in the Great Convergence. The main factor of the Great
Convergence will be “Catch-up Creativity” of developing economies in compiling stage-suitable
development strategies. The Market Integration Strategy by ASEAN after 1990s, the Meta-Legal
System Strategy by Cambodia after 1994, and the DFIs (Development Finance Institutions) Network
Strategy by SADC (Southern African Development Community) in 21st century will be typical
examples of those developmental strategies compiled by the initiative of developing economies.

Keywords: World-systems theory, Multitude, Global Production Network, developmental strategy,
the Great Convergence, the Catch-up Creativity, ASEAN, SADC (Southern African Development
Community), DFIs (Development Finance Institutions)
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Systematic Educational Program for Agile Development and
Collaborative Work Skillsets

Yoshihide Chubachi* and Hiroshi Koyama*

Abstract
Agile Software Development is being advocated and is attracting a great deal of attention. There is an
urgent need to train engineers with the required skills. In Scrum, which is a major agile software
development method, developers release software products for the user in short time. To achieve such
agility, engineers need to effectively adapt to the modern development environment technologies such
as virtual environments, cloud environments, and so on. In this research, we propose an educational
program for professional engineers to learn the Scrum method.

Keywords: Software Development Training, Agile Development, Scrum, PBL, Active Learning
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A Study of Design Concept of Artificial System
- Description of Design Information of the System including Mobile Battery Pack -

Satoshi Yoshida', Yuanjun Chen**, Ayako Ishimaru", Reirei Sai"

Abstract

This paper explores the design concept of Energy Management System in Japanese manufacturing
industry from a Product Architecture perspective. This research aims to discover if the Product
Architecture Theory can be adapted into the Energy Management System, which consist of several
products and service. As a leading company in New Energy Vehicle Industry, One of the Japanese
companies is chosen as case study in this research. The design concept of their Mobile Battery Pack
System shows the same characteristic of design concept of products in Japan’s Manufacturing
Industry. More specifically, each mobile battery is designed as a modular product by standardization.
However, complicated adjustments are required to improver of performance of the whole system. Thus,
high interdependency can be discovered between components (integral). This indicates that the
Product Architecture Theory can be used to explain the Energy Management System in the same way.
For future work, more cast studies in different manufacturing industries should be carried out to
understand the trend of the design concept of energy management system in Japan.

Keywords: Design Information, Modular, Integration, System Design, Architecture Concept
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Catenaccio: Interactive Information Retrieval System through
Drawing

Hiroaki Tobita*

Abstract
The Catenaccio system integrates information retrieval with sketch manipulations. The system is designed especially
for pen-based computing and allows users to retrieve information by simple pen manipulations such as drawing a
picture. When a user draws a circle and writes a keyword, information nodes related to the keyword are collected
automatically inside the circle. In addition, the user can create a Venn diagram by repeatedly drawing circles and
keywords to form more complex queries. Thus, the user can retrieve information both interactively and visually
without complex manipulations. Moreover, the sketch interaction is so simple that it is possible to combine it with
other types of data such as images and real-world information for information retrieval. In this paper, we describe

our Catenaccio system and how it can be effectively applied.

Keywords: Information retrieval, sketch manipulations, venn diagram, interactive system, multimedia.

1 Introduction

such as personal digital
assistants (PDA) and tablet PCs, have been developed.

These computers are characterized by simple sketch

Pen-based computers,

interfaces similar to drawing a picture on paper in the
real world. This drawing manipulation is not
especially useful for communicating details, but is
effective for general use. It is especially useful for
creative activities, so there have been a number of
research reports on improving sketch manipulation [1,
2, 3l.

In addition, some game devices [4] support such kinds
of interactions and provide many types of game
content. In these systems, a user can use the entire
system window as a workspace and create 3D CG
from 2D drawings. However, as the original
applications may not support information retrieval,
the user has to use conventional retrieval applications
along with pen-based input styles.

Considerable research has been done to support the
use of information visualization for retrieving
information [5]. Technical visualization methods such
as zooming and scaling [6, 7, 8] can be used to
effectively display huge amounts of data. However,
existing visualization systems focus on mouse
manipulation (e.g., click and drag), so they are not
effectively designed for pen-based interactions such as

a drawing.
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The most popular method of retrieving information is
no doubt keyword searching. Search engines via the
Web (e.g., Google and Yahoo) have been generally used
for keyword searching [12], and people feel that they
cannot live without such search engines. Generally,
keyword searching requires users to input one or more
keywords. In these systems, users can retrieve
information related to the keywords with Boolean
operations (e.g., AND, OR and NOT). However, the
systems are based on conventional input methods.
Users of pen-based computers have to write a query
into a fixed dialog box with a stylus or pen.

Therefore, we have been developing an information
sketch

manipulations. Our goal is to devise an effective and

retrieval system based on simple
simple information retrieval system that works on
pen-based computers, so we integrated a keyword
searching that is one of the most usual methods with
sketch manipulation that is one of the simple
interactions. In our system, users retrieve information
by drawing a Venn diagram instead of inputting
keywords to a dialog box. Because the Venn diagram
can be used to display Boolean operations (e.g., AND,
OR, and NOT) visually and create some relationships
at the same time, wusers can recognize the
relationships at a glance. Moreover, the system allows
users to use other types of data as elements in a Venn

diagram.
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Figure 1. Drawing a Venn diagram: By repeatedly
drawing circles and keywords, users create Venn
diagrams, and can then retrieve information by

forming complex queries.

2 RELATED WORK

A wide variety of information visualization systems
(5].

information as visualized nodes (e.g., images and

are used for information retrieval Treating
simple shapes) allows users to interact with the

information space visually. Moreover, several
techniques (e.g., scaling, zooming, focus and context)
are used to display a huge amount of information
more effectively [6, 7, 8]. Especially, spring model [11]
provides useful ways to recognize the relationships
between nodes. In these systems, related nodes move
when the user clicks and drags a node. That is, node
positions are dynamically changed through the user
manipulations, so users retrieve information
interactively. InfoCrystal [9] is also a visual tool
focused on information retrieval. The system uses
Venn diagrams to treat huge amounts of information
effectively. However, conventional systems are
designed for mouse interactions (e.g., click and drag)
and their layouts are predefined, so they are not
suitable for Pen-based computing, especially drawing

or writing by hand.

There are also several sketch-based interfaces [1, 2, 3].

Most of them enhance drawing manipulations and

focus on 3D creations performed with 2D
manipulation. Characteristically, the manipulations
required for these systems are simple and are similar
to drawing a stroke on a piece of paper with a pen.
Sketch [1] users can draw 3D curves by performing 2D

manipulations. This system calculates a 3D curve by

combining a 2D stroke and a shadow stroke. Users of
Harold [2] and Tolba [3] can create flat models in a 3D
space by using sketch-based manipulation, effectively

creating a 2.5D scene in a 3D space.
3 SYSTEM OVERVIEW

The Catenaccio system is focused on pen-based
computing and provides an interactive and visual
information retrieval environment of using drawing
manipulations.

3.1 Drawing circles and writing keywords

A user of the Catenaccio system draws a circle and
writes a keyword inside that circle. The system
automatically recognizes both the circle area and the
keyword. Information nodes related to the keyword
are then collected within the circled area. By making
a continuous series of simple drawings, the user can
create a Venn diagram to form a more complex query.
Since the entire window is both a search area and a
drawing canvas, the user can use the workspace
freely.

Since all the manipulations required for information
retrieval are based on sketch manipulations, users
can design an original Venn diagram related their
interests. Thus, users can freely exploit the whole
application window as both an input and a search
area and retrieve information without complex GUIs.
The circle provides an area where information nodes
related to the keyword will be collected, and the
keyword provides a query to search for related
information nodes from a database. By continuing to
use simple drawings, users can form more complex
queries. The related information nodes are moved
with a force that depends on the distance between the
node position and the center of the circle.

Figure 1 shows an example of creating a Venn
diagram by continuing to draw circles and keywords.
In the example, when a user retrieves information
that has two keywords “CG” and “3D”, the user first
draws a circle and writes “CG” (Fig. 1 (1)), and then
draws another circle and writes “3D” (Fig. 1 (2)).
Information nodes related to both keywords appear in
the shared area of the Venn diagram (Fig. 1 (3 and 4)).
Moreover, in the Venn diagram, the user can view four
areas at a glance (Fig. 1 (3))

3.2 Combination with other types of data

Users can now easily take pictures using digital

cameras and cell phones that contain CCD cameras.



Catenaccio: Interactive Information Retrieval System through Drawing

As a result, they may have a huge amount of original
image data in their computers. These data include
some information such as name, time, or place, so we
considered using them for information retrieval.

We have developed prototype applications to explore
the potential of Catenaccio. A Venn diagram is
basically constructed by combining keywords and
areas, so it is possible to combine that diagram with
other types of data such as images and real-world
information. Images contain name, time, or place
information, and that information becomes a good
trigger for retrieving other information and it can be
used for queries. In addition, the image data has a
rectangular shape that is useful for setting an area by

controlling its position and size.

Figure 2: Venn diagram of a drawing and an image,
and Venn diagram of a drawing and an image that

contains character information.

(%)
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Figure 3: Combination with real-world information:

Capturing real-world information as a picture (1, 2)
and drawing a circle around the keyword brings up

related information nodes (3, 4).

The example in Figure 2 shows how users can use
images to create Venn diagrams by combining
drawings with image data. In the example, a file
named “Mr. Tobita” becomes a query for the Venn
diagram, so information related to “VR” AND “Mr.
Tobita” is collected. In this case, even if users have
forgotten someone’s name, they can still retrieve
related information.

Figure 3 shows an example a Venn diagram with
real-world information. Generally, using captured
data for an interaction trigger is a common technique

in AR systems. We also use it for elements of Venn

diagrams. Users first capture real-world information
through digital cameras attached to their computers
(Fig. 3 (1, 2)), and then draw circles around keywords
on the captured data and another circle to collect
information nodes (Fig. 3 (3)). As the system
recognizes the keyword inside the first circle, related
information nodes appear inside the second curve.
Previously, we have proposed a similar information
retrieval system [10]. That system provides natural
interactions, however, it completely depends on
real-world objects. However, Catenaccio provides not
information,
Thus, the

information even if there are not enough real-world

only real-world but also drawing

manipulations. user can retrieve

objects.

3

Figure 4: Recognition of user drawings: The system

labels the user drawing area (1, 2). The system

recognizes written keywords by using an OCR library

3

4 IMPLEMENTATION

The entire workspace is bitmapped as in conventional
2D paint systems, and user drawing manipulations

are reflected in the bitmap. The system supports two

51

types of drawing, writing keywords and area drawings.

The keyword writing is displayed as green, and the
area drawing is displayed as blue. To set an area, the
system labels the inside of a green area and knows the
size and position of the area (Fig. 4 (1)). Then, the
system divides the area into four layers for node
animations (Fig. 4(2)). For keyword writing, the
system sends the result to an OCR library to search

for its meaning (Fig. 4 (3)).
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Catenaccio is a prototype system now, and the
relationship between keywords and information nodes
are predefined in a temporary database. The database
contains three types of data: node names, keywords,
and relationship levels. After the image recognition
processes, nodes related to the keyword are selected
and start moving until they are in the area
appropriate to their relationship. The force is
calculated by spring model [11]. For example, the node
with the strongest relationship with the keyword

receives a force that takes it to the deepest area.
5 DISCUSSION

We have had some opportunities to demonstrate our
system. Here, we discuss user interactions with
Catenaccio based on comments made by visitors to our
demonstrations. Also we consider the limitations of
the system and our plans for future work.

From our demonstrations, the visitors quickly
understood the concepts of our system that integrates
information retrieval with drawing manipulations.
makes

Using Venn diagrams recognizing the

relationships between information nodes and
keywords easy. Most visitors could create simple Venn
diagrams and set related nodes into the diagrams
after watching a simple demonstration. We observed
that some users drew interesting Venn diagrams that
resembled pictures. The system facilitates creative
activities, so we expect users will be able to create
more original, and increasingly effective drawings for
information retrieval. Especially, we received good
reactions from users regarding the combination of
drawing and an image to create a Venn diagram. By
exploiting such combinations, the system augments

different
[12].

combining keywords and a user-drawn pictures to

keyword searching, and it is from

conventional search engines Moreover,

create Venn diagrams is possible.
6 CONCLUSION

We described the Catenaccio system that is focused on
Pen-based computing and allows users to retrieve
information by drawing Venn diagrams. The system
recognizes user writing and drawings (keywords and
circles) and places information related to the
keywords inside the circles. Using this input, the
system provides an interactive and visual information

retrieval method. We described some examples of

retrieving information through simple drawings. We
also provided several examples of unique Venn
diagrams created by combining drawings with images

and real-world information.
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Development of a Tablet PC based Signage Robot

Narita Masahiko* and Izui Toru**

Abstract
We have been researching the robot service oriented platforms since 2000. At first, we used
expensive service robots developed by robot manufactures. However, we found that in order to allow
flexibility in our research activity and to involve IT researcher, it is necessary to prepare small and
relatively inexpensive “hardware” robots. Following this goal, we have developed several inexpensive
robots for years. In this paper, we report a tablet pc based Signage robot developed since 2015.

Keywords: Robotics, RSNP, Signage Robot, Tablet PC, 3D Printer
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Abstract

In recent year, multi-layered semiconductor is one of the most important technologies to enhance its
performance. To bond between each layer of multi-chip package, die-bonding film is known as an
effective material instead of the general bonding material. So, we had developed a novel low-modulus
die-bonding adhesive film. Properties of the films are widely changed by the ratio of epoxy resin and
acrylic polymer contents. To optimize the properties of the die-bonding films, the influence of various
parameters on material properties was examined. However, since die-bonding film needs multiple
features, it is not so easy for researchers to find out the solution for the useful characteristics. The key
point of the development is that new materials should be developed at a low cost in a brief period. To
solve the problem, this paper proposes the weak conditioned combinatorial linear programming method
(WCCLP). By defining solution area as a function of combination index, the optimum epoxy resin
content and acrylic polymer content are acquired. This optimization can be done by newly developed
user-friendly software. Effectiveness of the proposed method is shown with basic analyses and the
result of experiments. The software is applicable not only to semiconductor related materials but also
to any such formulation as paint, medicine and food.

Keywords: Material Informatics, Material Design, Die-bonding film, Linear programming, Search,
Material blending analysis system.

. hase decomposition during curing. So it is desirable
1 Introduction p p g g

to control these two processes by varying the amount
Recently, the advancement in electronic equipment of rubber/epoxy ratio, type and amount of curing agent

demands more compact, light-weight and superior and optimum cure condition to achieve the desired

functional components. In order to meet with such phase morphology. Especially, rubber-matrix systems
intricate requirements, the mounting density per unit (Fig. 2) show the higher flexibility to thermal stress
area has to be increased with new packaging methods during the heat cycle compared with epoxy-matrix

using high performance materials. For example, in systems. To meet with the above mentioned

semiconductor packaging, the number of die layers is requirements, we chose rubber-matrix epoxy adhesive

asked to be increased as shown in fig. 1, so that several for the development of new die-bonding film.

kinds of die-bonding films are required to satisfy the Properties of the films are widely changed by the

requirement for high adhesive strength, heat ratio of epoxy resin and acrylic polymer contents. To

resistance and resistance to thermal shock and so on. optimize the properties of the die-bonding films, the

Epoxy resins have been widely used in influence of various parameters was examined by

microelectronics devices to achieve different using the weak conditioned combinatorial linear

functionalities. Epoxy resins coupled with rubber and programming which is our original mathematical

proper curing agent can show desirable properties design system [5-7]. By defining solution area as a

during mounting and in service with increased function of combination index, optimum epoxy resin

reliability. It has been shown that the reaction-induced content, filler content etc. can be acquired. This

phase decomposition [1,2] of acrylic rubber/epoxy optimization method can be done by newly developed
system results in improved thermo-mechanical user-friendly software.
properties. The morphology of rubber/epoxy blends can
be well controlled to achieve desirable properties [3,4].
The final morphology of the cured system depends on

the competition between the cross-linking reaction and

Received on October 1, 2016
* Hitachi Chemical, Ltd.
** Advanced Institute of Industrial Technology
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Fig. 2 Scanning electron micrographs of the surface of the

epoxy/acrylic polymer alloy film
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2 Sample and System

2.1 A Die bonding film

The varnish that consists of the copolymerized acrylic
polymer which is a random copolymer consisting of
acrylonitrile and several kinds of methacryl and acryl
ether, epoxy resin (bi-functional and multi-functional
epoxy resin), curing agent, catalyst and the several
kinds of inorganic fillers is coated on PET
(poly(ethylene terephthalate)) film. The varnish is
heated to get B stage (semi-cured condition) die-
bonding film. Thickness of the film is 5-75 pm. The
modulus of film is widely controlled by varying the
amount of rubber/epoxy ratio and filler amount (Fig.3).

For the TSV application, we prepare the die-
bonding film with small hole in which copper
conductive past is stuffed. The structure and surface
appearance of the film is shown in Fig.4. The
Manufacturing process of stacked CSP and the
requirement for die-bonding film are shown in Fig.5.
As shown in the figure, many kinds of properties are
needed.

2.2 System for property optimization

The die-bonding film is needed to have not only enough
adhesive strength but also the optimum life, tackiness,
flow, heat resistance, etc. as shown in Fig. 5. The
optimization of all the properties by modifying
chemical formulation is not easy because of the
tradeoff relationship as shown in Fig. 6.

Linear programing (LP) [8] is well-known method
to find the maximum or minimum of objective function
under the given constraint and non-negative
restriction. For example, the polygon is defined as the
solution of simultaneous inequalities in xy plane. The
contact point of such polygon and given minimization
or maximization function is the optimum solution. The

general expression of LP is shown in equations (1).

f=cx
Ax=b (1
x>0

In equation(1), A € R™™, x € R*, b € R™, and
¢ € R™. A is coefficient matrix, b is right-hand matrix
and c is cost coefficient vector.

For the material design application, LP is not
always applicable. General extension of LP is
necessary for this application because of the following

reasons.
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Fig. 5 Manufacturing process of stacked CSP and requirement of die-bonding film

1) In the material design application, elements of
x can be the amount of raw material (formulation) and
conditions (intensity of physical procedure). The
amount of raw material is non-negative value. The
condition (intensity of physical procedure) is not
always regular value. It can be negative value.

2) Some of the properties like dielectric constant,
dynamic elastic modulus and specific heat capacity are
defined as complex number.

3) The value of formulation and condition for
process can be defined not only by unique value but
also area. The minimization or maximization function
is not necessarily defined by unique line or plane. It is
defined as convex manifold which contains the
minimization or maximization function.

4) Maximum number of raw materials is
restricted for the production facilities and risk of raw
material acquisition difficulty.

In this paper, we propose the weak conditioned
combinatorial linear programming method (WCCLP)
which is based on the linear programming method,
which gives many kinds of improvement for the
formulation and properties design. It can be said the
extension of LP for materials design application.
WCCLP is the method to alternate the proficient
engineer’s knowledge and intuition. This optimization

can be done by newly developed user-friendly software.

General expression of WCCLP is shown in
equation (2). Vector x is amount of raw materials and
physical procedures. Any elements of x which is

variable vector can be regular or negative.

f=()

a)=@

xi = (pi, q0)

vi= (v, q) - @
b; = (1,59

d; = (15,57

x=0

y: free

Some of the film properties like modulus and
dielectric constant are expressed by complex number.
So, all the vector and mapping between them should
be defined in n-dimensional complex vector space.
Matrix which maps vector of composition to vector of
properties is acquired by many test results which are
saved in the intelligent data base [5]. By applying this
data base, the time of acquiring test results by many
experiment is shortened.

If maximum number of raw materials was
the coefficient  and

restricted, combination
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commination index should be defined in the matrix
(Table 1). The combination coefficient is 1, if the raw
materials or physical processing is candidate of

«

formulation or process, and 0 corresponds to “ not
candidate”. The combination of raw materials or
physical processing is defined as series of combination
coefficient like 011010010..... and is rewritten as
decimal number Z. The number of vector in solution
set(S) is defined as a function of Z like S(Z) and

YS(Z)(Z=0 to 2" ) is the total solution set.

Fillar A Epany B Catalyst G

Life b n
Tackiness [ |
Adhesian . |

Fig. 6 Example of trade off relationship of chemical

formulation
Warlor u” Froperlizsdsumacailion Do Yector of
arosrlivy rratra enfaiany | COEEE Liwt
- - N &«
i (AT ATZ e Aln Lol
Fa AZ1 AZE e A Wi C2
= \ \ . PR
Lkl “AaT AmZ eeeednn
Ry

Table 1 General representation of matrix that show correlation

between properties, combination parameter and material’s

parameter
(k‘lf B i 0 s 1 B 0 ~ 1 = r1 =
k2 0 0 1 1 1
k3 ‘ 0 0 0 1
Lkn A “ D S D 4 D - D - '-.1 -
Combination index: 2 2n
Z= 0 1 2 K] R ok

Table 2 General representation of combinatorial

scalar series and combination index

In Fig. 7 the mathematical representation of

solution area and mapping are shown. One
composition vector is mapped properties vector space
and if it is in the requested property set, the
composition is in the solution set. These series of vector
space are defined by the combination coefficient as
shown in Table 2. Number of vector in solution set is
defined as a function of Z like S(Z) and ZS(Z)(Z=0to2" )
is total solution set.

Propertes
areg P

Solution area
Area mada by E=rnP

Material's

pu.rnr'nt:b:\r;

parameter [rverse lnear mapming

satisfy soluts
arga O

Fig.7 General representation of solution area and
mapping defined by matrix that shows correlation

between properties and material’s parameter

3 Results and Discussion

All the procedures and calculation can be done by
newly developed user-friendly software which we have
developed. We propose the practical system for the
material engineer. By this system, materials design
can be done without special knowledge of linear
programing and algebraic verity. The proposed system
consists of two systems.

One is M-Designer’s Goal Quest. The example of
the interface is shown in Fig. 8. M-Designer’s Goal
Quest has the interface for input of the value of
properties/ composition matrix, target properties,
maximum and minimum value of formulation contents
and physical processing condition. User also can fix the
prohibited value and upper and lower limit of
formulation The restrictions are economical, legal,
patent restriction of amount of composition, etc. Then
the system starts calculation and shows the results (all
formulation which satisfy the target properties) by
each combination index (Fig. 8). The example of the
obtained result is also shown in fig. 8. The
formulations within the defined target area are shown
firstly. Secondly, formulations which partially satisfy

the defined target area are shown.
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Among the various algorithms, such as the
the
frequently proposed

simplex method, interior point method 1is

in the conventional linear
programming. But, these high speed solvers are not
applicable for the system discussing in the paper.
Because they treat concave polyhedron and taurus in
complex vector space. In this paper, we adopted the
simple calculation algorism. Vector of properties
space of discrete amount of vector of composition is
calculated by each combination index. If vector of
properties satisfies the target value, it is recorded as
one of the solution. This system can’t search optimum
solution, but search solutions which satisfy the
requested value, so calculation time is relatively short.

The second one is M-Designer’s Viewer. By this
system, solutions calculated by M-Designer’s Goal
Quest are shown as a list or map in 2 or 3 dimensions.
Fig. 9 is the interface for inputting the value and
calculation execution of Designer’s Viewer. In this
window, the coefficient matrix and the value of

targeted range are inputted. The relationship between

Professional Material Design System

target value range and the map of solution is
visualized, and the margin or flexibility of the material
formulation is grasped. Both systems are by Java as
an applet. This system is applied for developing novel
die-bonding film for 3D packages. The target value and

restrictions are listed below.

Pz1lMPa
E =280
r<h

5,<8%

Vector of properties was calculated by

properties/composition index listed below.

"'kl r)
k, 5
(P+0.44) (045 017 015 0013 0 0 |k s
\E-430) \-10 24 -15 -32 -45 83|k s
ks,
ks s )

Here, P: peel strength, E: modulus, k;: scalar
value, r:functional group content of acrylic rubber, s;:
silica. The diameters of the investigated silica fillers
are s1: 6 nm, s2:10-20 nm, $3:600 nm, $4:1900 nm and
$5:4200 nm. One of the results is shown in Fig.10. The
amount and diameter of inorganic filler and amount of
functional group in acrylic polymer are parameter and
requested value are peel strength and modulus of C-
stage (cured) film at 240 °C. In Fig. 10, the half of the
the The
formulation which satisfies the requested properties is
in Fig.11. The decided

considering the deviation and margin. In this case,

mapped area satisfies target value.

shown formulation is
right area has large margin for the filler amount
deviation.

We show the flow chart of this system in Fig. 12.
This system is applicable to the material which shows
linear or semi-linear properties/composition
relationship like acrylic / epoxy resin reaction-induced
polymer alloy films. After finding the solution area,

nonlinear calculation also can be done.

65



66  Tokuro Matsuo

Properties area P Target area T
v i

420 = J
[ [ [\ j} >1MPa

400 HJ&“““‘ . ol
E < | \\ Solution area _
Z 360 S S=TNP -
5 +4
T 320 \\\
3 280 — i
@
. |

4

240 Filler diameter : 10~20nm | |

200 I T

0 02 04 06 08 1 12 14 16 18 2 22 24
Modulus of C stage film at 240°C (MPa)

Fig. 10. Example of result of computation of target properties

area

Filler diameter : 10~20nm

10 [ strength = 280N/m

‘ Modulus= TMPa—_|_

Amount of functional group (arbitrary unit)

Amount of filler (wt. %)

Fig. 11. Example of result of computation of optimum

formulation

_____.,-"'_‘v"_-_?_-
Huge rumber of

eaterial combinaticn

Wer Coniuoned
Combsnalenal Lass

Comnations which
@0 MOT a8y e

I::_ wrgets. condtBos. ™ Wi Maltad tangets = R econ
_ {o-ct-ss reguirements
—— ComEnatons which

nbafty Salsdy the targets

-
showy fusber of Mol
el e '.'
- - Cominations which
salisty the targets

Fig. 12. Flow chart of optimization process by weak

[Compnations whicn
@0 MNAT Sy i
Ly =Rigection

conditioned combinatorial linear programming

method and nonlinear estimation

4 Conclusion

We proposed a new material design method (weak

conditioned combinatorial linear programming
method) that is based on the linear programming
method. By applying this method, many kinds of

properties can be changed and controlled at one time,

saving the time for adjusting the properties of die-
bonding film for 3D-packages. This method is effective
to search the combination of a well-balanced material
or the targeted value though accuracy cannot be
pursued. We also developed user friendly software
applicable not only to semiconductor related materials
but also to formulations such as paint, medicine, food,
etc.

The materials for 3D-packages necessitate not
only very precise property control in each packaging
production process, but also the excellent stability,
thermal resistance and stress relaxation. The material
development of various kinds of package based on the
experience and intuition is becoming insufficient and
outdated. We are pursuing the more effective and user
friendly system to overcome the restriction of material

of the linear relationship in the future.
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Pedestrian Guidance and Multisensory Integration Model
by Vection and Galvanic Vestibular Stimulation

Norifumi Watanabe* and Fumihiko Mori**

Abstract

We decide and execute our action from many types of environmental information in our daily lives
even if we are not conscious of being guided. Galvanic Vestibular Stimulation is known as a method of
giving influence on sense of equilibrium. In this paper, we had a motion guidance experiment of
walking by using GVS. Next, we tried a vision-guided walking direction control by inducing subject's
gaze direction shift using body sway and optical flow in peripheral visual field. We verify occurrence of
subject's walking direction change and discuss its multisensory integration mechanism.

Keywords: Galvanic Vestibular Stimulation, Vection, Pedestrian Guidance, Multisensory Integration,
Peripheral Vision Display
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IR, FRCJEIRE G D Tl A T 55 A1 ERLL TV
[10]. BlAIER L NE BB L TODRFO LD 2241 Y
i, B CE SRS L CHRER R S AL T
LEESbhQns[ill.
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RSNP H4RILAR D= D AR ALTOT7A JLHEEEDE L
TR OB R R - RIE B

Implementation of Custom Profile Function for Specification Expansion of RSNP

Yosuke Tsuchiya*, Masahiko Narita*, and Toru Izui**

Abstract
We developed the function which can add a profile of RSNP freely by a user to make a robot service
integrated platform by the RSNP more spread. RSNP becomes easy to correspond to a newly released
robot by this, and service can develop by the new idea that isn't tied to the specification of RSNP.
Furthermore, we prepare the system to include the profile which user made to the specification of

RSNP in the future.

Keywords: Robot Service Platform, Network Protocol, RSNP
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Ry —E AL =27 F 7 (LLF, RSI) TiE, ey
FBA =Ry MAER LT 1D Ry M —E A& Al B
POEFICHIATE e E BIRL, (v ¥ —2yhénRy
el &9 %51 573X RSNP (Robot Service Network
Protocol) DHAERE < & K I TET-. RSNP &idmR
NOM A HRE FEB I D20 04— T iraRy M —E
R[N 7 aha LR THY, ix Zea Ry oM HL, B
WAV Z—Fy b LDV —EA~DER A ATREL 72 5H DT
5. BUEIX RSNP Ver. 2.3 Mokt esl1]. Zo
RSNP #i3U#%, RTM/RTC[2]%° ROS[3)/2E Dk Ricdh,
TRy MR I B AEE L L COY — AT R — 3
VMIBBICAFTELIOCR>T. LinL, ey b —E
ZADELRDIBEDOT-DITIE, Ry MERE A OB MR
HLEEREML, e Ry hOIEFMR THLFE 2 —F T
07 T~ OuRy bMETE RS IR A TEL L7 —E AR
G HRBEOER NI THS.

RSi TIXZouRy M —bE 2 A B oS, BL O
RSNP DXL 5% K D=, 2012 FE D5 RSNP =27
APEBABEL T BI4-6]. 2T ANEBRET HZ LT, Kk
RT7AFT, LOVEOEVaRy M —E 228D, TRH0
P —EREHE T TN+ —LELU TR TE L REE S
K2z J-. —7)5 T, RSNP 2T AN Z N ECTHAER L T
72Z& T, RSNP OFic72ififds Ho03o7-. T4 i RSNP
T ANBINE OB RASCELEELD, 5% 0 RSNP Off:
FRILIRICOW CEma T o7, £ O CHRFICEE /2 IH
LLTEITONIZON—F 2D 707 71V OB IHERE
THHIT. 2—FREHHBIIT e 7 AV EBINTEDLLIIC
FHIET, HA BRI TODH LRy MIHIHELR

Received on October 31, 2016

*PE RN K FBE K, Advanced Institute of Industrial Technology
TRV T T AT 40— AR 4L, EvolvelTWorks Corporation

F<7eD, EHITIE RSNP OEARITIES LRV LA T
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JLDIBIERE THD AR LT 0T 7 A LEEREIZ DU TR~
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Ho7Ta7r A VBHRLWEDZETH-T2. BURTI,
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<Paml version=" 1.0 encodng="UTF-8" standalone="yes 7>
<nadcustom profile
wming:nad="http./ Swwwrobotservices.org/ schemas/ custem profile_header”™
wming:nsd="http./ Swwwrobotservices.org’ schemas/ custom profile”
wming:ned="http./ Swwworobotservices.org’ schemas/ custom profile_bady™>
A eustom profile_header
Ccustom profile_ name> 125 L 01 2P o I8 < custom profile nameX
Coperation_name 7He4 Le— 2 5 a8 ¢ Soperation_name
/s custom _profile header)
<nsdoustom profile body>
Caml> = ISR LTO I P 1 IR A S eml>
</ns3:custom _profile body>
£/ nsdcustom_profile’

3 HAREZLT a7 7 AINDEETAT T DH

DAFEDZ T INEFRESI, T 07T AL EOENRHES

n5.

@) THVr—varTasIaiMEMNT D APLEEAERN S
5.

VAT DMIBIAB DT OT 7 AV LR DAL N g
TTUYIGIVTPTELED, ar_rivasiidind 577
A AAL LT AT 7 AN DGR TADIEAREL THEIET D
5125244 £ L C RobotArmProfileInvoker 77 A% 7§
ZOBITI, T —LOBENL 3 B D FIE T A—H2|Z
5.2% moveArm DA/ R% RobotArmProfileInvoker 7

<%l version="1.07 encoding="UTF-8" standalone="yes™ 7>
“nsIrobotarm profile
wming:ned="hitp /e robotssrvices ong’ schamas V02 Common prafile”
wminsinsd="http. fwew.robotservices org/ schemas. Robot_arm_ profile_move_a
o
<nalrobo_header’
ns2:version» 2 24¢ ns2 version’
{nalidirection>CLiaSV{ nal.direction’
Cns?massage lyperasyncJ/nsd message typar
ns2:message idMessageldd/ns2-message id»
<nalireply_to_message id>FeplyToMessageld!/ nedreply_to_message id>
ns2last rephy roed/ns2:last raphy >
<nadtimostamp 201 5-03-09T17:03: 3409/ nal-timestamp
</nalrobo_header>
<point1_radian> 1.0 Joint |_radian>
Jaint2 radian>2 04 Goint2 radian’
<pointd radian> 304 Joint 3 radian
</nsd:robatarm _profile’

4 RobotArm MoveArmProfile D ZE4E4

33 HRALTOT7AIVEEZTA1TSY)
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4 A—HFEEDHRELTOT7AILDEELF|

ARETIIHIEL TLENT — AOHI % B kL= B B EE
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FEICEIEL QO FIETHIT S, o7 m7 7 Lid
B OFEBEIO AT — &%, P —E Xl brRy Ml
push B TEFTHZEABEL T,

(1) =2—VPERF 77 AVOBEETah=a L E2 B ETS
XML #{ERK T 5.

RobotArm a2 757 A /vD 1 DDAV YR THD

MoveArmProfile #[X| 4 |Z7R7. BEOMEXCHR, 3 il

import org robotservices custom profile b common wtil ®;
import org robotservices custom profile ib service nvoker
import robatarm profile comman RobatarmProfieConst:
import robatarm profile comman Robatarm profile move_arm:

public class RobotArmProfilelnvoker axtends InvokerCustomProfileBass |

public RetValus moveArm{double joint], doubls jointZ, double jointd, double jointd,
double joint8) throws RSIExceptson |
RoboHeader roboHeader =new RoboHeader(l:

raboHeader setDirection{CustomProfileConst ROBO_HEADER DIRECTION SViol
LteStrngll)
robaHeader setMessageldl messageld” )

roboHeader setMessage Type(CustemProfileConst ROBO HEADER MESSAGE TY
PE syne.toStringll)
roboHeader setlastRephdfalae):
SimpleDateFormat adf = naw
SimpleDateFormat{CustomProfileGonst ROBO_HEADER TIMESTAMP PATTERN):
String timaStamp = sdf format(GregorianCalendar getinstance) get Tima())
robaHeader st Timestameltime Stama):

roboHeader setVersionCustomProfileConst ROBO HEADER VERSION toStringl:
Robetarm profile move_arm robotarm profile meve_ arm = new
Rebotarm profile move arm
robatarm profile move_arm.setRoboHeader roboHeader):
robotarm profile move armsetJoint] radan(jeant 1)
robatarm profile move arm setJont? radan(jent2):
robatarm profile move arm setJontd radan(jeant )
String xml = XMLUtI marshalrobotarm profile move_arm):
PushDataCustomProfile pushDataCustomProfle = new
PushDataCustomProfilelthis getConmvid] this petlnvokarProfleFactory ()
String returniml =
pushDataCustomProfile pushDataCustomProfilel RobotarmProfile Congt CLIENT A
CCEPTOR CUSTOM PROFILE MNAME RobotarmProfileConst OPERATION NAME
MOVE_ARM, xml);
RatValus retValue = XMLLEI unmarshalireturnXml. RetValue class)
return retValea:
|
]

5 RobotArmProfileInvoker ¢ ZE4E4]

import orgrobotservices.custom profile lib.service.invoker.*
import orgrobotservices.schemas v02 common_profile. RetValue;

InvokerCustomProfileFactory invokerCustomProfileFactory =
InvokerCustomProfileFactory. newlnstaceirwm. get Convld());

RobotarmProfilelnvoker robotarmProfilelnvoker =
[RobotarmProfilelnvoker)

invokerCustomProfileFactory. getCustomProfie(RobotarmProfilel
nvoker.class);

RetValue retValue = robotarmProfilelnvoker move Arm{joint 1,
joint2, joint3);

6 MoveArmProfile A~ RDREONH LA
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Outlook of the program design for Project Management Professional School:
Based on Text Mining of Application

Kiyoshi Sakamori* and Kiyomi Miyoshi*

Abstract

In the Advanced Institute of Industrial Technology, as one of the course certification programs, it has
opened a Project Management Professional School from 2010. The school is intended to people to
practice project management in society, to provide an opportunity to learn the skills of project
management in a variety of ways. In this report we describe, the attributes of the applicants attending
the course from fiscal year 2010 to fiscal year2015, along with the analyzes of the courses and the
results. The study is carried on by analyzing the texts about the motivations and aspirations.

As a result of this analysis, we noticed that initially, the proportion of those who wish to learn about
the basics of project management is high. The tendency to try to learn the acquisition of systematic
knowledge from the analysis of aspiring motive was also observed. After that, the transition to the
tendency to learning skills through practical exercises was observed.

Keywords: Project Management, Relearn Social Person, Course Certification Program, Text Mining
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The Learner Model and The Measures of Skill training of Design Modeling CAD
at Professional school

Tsuyoshi Aziro* and Keita Murata*

Abstract
There are certain measures in problem-solving learning and various motivations for a learner.
Efficient learning techniques should be selected based on the purposes someone has while learning.
Through the observation of the models of problem solving processes and the activities of professionals
of design, the learning objective should be defined as a cognitive skill to create alternative plans which
can then be realized technically. The learner should be modeled as a businessman without meta
cognitive skills. The path towards achievement should be defined as a cyclic process of repeated
trainings and confirmation of cognitive skills. In this research, some practices of CAD training are

described.

Keywords: Skill training, Professional School, CAD, Learner Model, Learning script
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HHEE DORROEFEOHEIMEIR
S M A
Development of Machine Learning and its Recent Progress

Atsushi SHIBATA¥*

Abstract
Recently, machine learning has achieved remarkable progress and affects society, which is known as a
third boom of A.I. (artificial intelligence). In order to response to the boom, many companies and
countries have started research and development. However, for people who do not familier to A.L., it is
coupled with Buzzword. In this paper, we will explain the historical background of machine learning,
which is the center of the tertiary boom, and introduce the points of interest and issues in the artificial
intelligence boom.

Keywords: Machine Learning, Artificial Intelligence, Deep Learning, Neural Network.
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A Study on Constructive Approach for Habitat

Isshin Sasaki*

Abstract

In biological society, land use involves management and modification of natural environment or
wilderness into built environment. This disquisition focused on the design process that some
organisms have ability to modify their environment such as settlement and semi-natural habitats. In
terms of niche construction theory, a reciprocal causal process can probably exist not only in biological
society and but also in urban society. While referring to ways in which niche-constructing organisms
are able to modify the habitats, modification of habitats may have different consequences from the
construction of artifacts. Some modifications may be characterized by or caused by the by-products of
metabolisms and activities of organisms. This view support the artifacts in the habitats itself may be
“design” and “construction” by organisms to fulfill their fitness needs. In conclusion, while referring to
example of such reciprocal causal process in a city, in updating land use planning in no distant future
it would be valuable to take the possibility of constructive approach into habitats in a relationship
between biological society and urban society into consideration.

Keywords: architecture, habitat, ecological niche, sustainability, development
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Comparative Survey of Communication Relaying Tools for Disaster Mitigation

Keiko Shimazu*

Abstract

In case of severe disasters, search and rescue of people involved are the most important operations to
undertake. Search and rescue need to be prompted immediately after the occurrence of the
disaster. However, the chances of successful rescues have a dramatic fall after 72 hours from
the disaster. The reason behind this is that digital signals from victims are impossible to be received,
since areas are devastated and communication infrastructures stop working. Therefore, crisis
measures of communication relaying tools for disaster mitigation are needed. In this paper,
the results of our comparative survey of those tools are presented.

Keywords: disaster, Ad hoc communication network, UAV, Communication satellite
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A Study on Project Type Exercise for Japanese Style Motion in Manners

Hiroshi Hashimoto* and Mizuki Nakajima*

Abstract
This paper reports an investigation on a project type exercise for Japanese style motion in manners.
The processes of deciding project theme, setting task assignments and executing tasks are described.
From the processes, the effectiveness to increase competencies by attaining the project is explained.

Keywords: project type exercise, Japanese style motion, competencies
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Design of Kintone Applications for student course plan

Yoshio Tozawa*

Abstract
Kintone applications are available for students to make their course plans. These applications are
built on Kintone systems without the need for any programming skill. Kintone provides an application
developer with several features to control forms and databases. This paper describes the design of

these applications.

Keywords: Kintone applications, Kintone features, Group ware, Course plan
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Results-oriented Management Tactics for PBL in AllT
- Lessons learned from our activities in 2015 -

Katsuhiko TAKI*,

Hideki SASAO* and Hideki MURAKOSHI**

Abstract
Advanced Institute of Industrial Technology (AIIT), a professional graduate school in Tokyo, Japan,
provides a unique educational program called PBL (Project Based Learning) as a graduation
requirement. In PBL, students form a project team of several members to carry out their project for a
year under various themes to develop their competencies. In 2015, author’s team, with each member
focusing on outcomes in the learning process, achieved excellent results in the field of polarized
imaging. This article describes our result-oriented project management tactics in PBL and provides
lessons learned from our experience for future students.

Keywords: PBL, Project/Problem-Based Learning, Competency, Management, Tactics, Strategy
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Technologies for use of Big Data to create value

Miyuki Nakano*

Abstract
In our Big Data era, the efficient and effective methods of data analysis are crucial. This paper
introduces what is Big Data by referencing concrete examples, and reports the current situation of Big
Data in Japan, USA and EU. Furthermore, this paper describes some subjects related to Big Data IT
Technologies such as database systems, data distribution, data analysis and data security from the

data engineering point of view.
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Value design necessary for the station

Shinichi Nishida*, Shimpei Sakuramoto*, Miao Nie*, Mei Wang*,
Hideo Mita*, Yoshie Kunisawa*

Abstract

This project is about solving problems by Design Thinking. For this study, we focused on the station.
We formed a project team and derived the most important valuable concepts from the assessment of
current conditions.

Based on the most important valuable concepts we identified, we designed artifacts that do not yet
exist and we imagined their installation in the station. These artifacts should contribute to keep
safety and comfortable condition at the station. The aim of this project is to design useful artifacts
installed at the station, but also to prompt a manners improvement of station users, and to create a
symbol that contributes to the identity of the station.

Keywords: Design, Design Thinking, Station, Artifacts, PBL
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Study of Privacy Issues of the New Generation Network-type Multipurpose
Camera System

Sanggyu Shin* and Yoichi Seto*

Abstract
In this paper, we analyzed different types of privacy issues related to the functions of the network-type
multi-purpose camera and discussed a framework for privacy protection. In recent years, the use of
network-based multi-purpose camera has begun. A network-type multi-purpose camera has functions
that enable storing, analyzing, and sharing the image information via a network. It also has
additional functions such as face authentication and behavior tracking. All these aspects raised the

issues related to privacy tackled in this paper.

Keywords: Network-type, Multi-purpose, Camera System, Privacy Issues
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An ideation technique for service design using CVCA

Hiroyuki Ikemoto*

Abstract

For exploring service design opportunities, It is important to understand customers context and their
latent needs. Service-dominant logic (S-D logic) provides a framework for thinking more clearly about
the concept of service and its role in exchange and competition. The co-creation of value is portrayed in
S-D logic as the outcome of resource integration. However it is difficult to discover new resource
integration for improving customer outcomes. Customer Value Chain Analysis (CVCA) is a tool that
identifies pertinent stakeholders, their relationships with each other, and their role in the product's
life cycle. This paper describes an ideation technique for exploring service design opportunity by
describing customers outcomes and resource integration in CVCA diagrams.

Keywords: Service design, Service-dominant logic, Resource integration, Customer Value Chain
Analysis (CVCA)

ARTI, /2 FRBRELIEY —E AT HBRIC,
BNEIZL A LV E DL~ UL TEBT Y —E 2%
BR% T 52L& HHEL T, BEAMNMEESE 55 4T (CVCA:
Customer Value Chain Analysis) /5L CH—E 27
PA L DEREITET DI EZ IR ~D.

1 [FE&HIC

CPS (Cyber-Physical Systems) <> IoT (Internet of
Things: &/ DAL —Fv ) OFREICIY, BLEMF LA
FHA @M E LS BN EHI N> 2HY, MEoA
BEHPN—Ry =T Y —E R BATT 53754 A L TR
BECQWD. WiEEOY —EAMLICALNL LT, £ /3K

DRI CEE T, FoEAD BRI R 2 0 CAbss YhEYYY

S>TW5[1-2].
—J7, ML 2L T DS SRR L, AR0AE
SO BTN EWIE M E FFO A OB A 0N EIL TR

P —E ARIF > hr Y7 (SDL: Service Dominant
Logic) 1%, &/ &I DY —E X% KB LRV T— K&
72— RELTR X, KO —E 2F A7 v AicB1T

FP3: JuXlt—E2 i

FP8: t—E 2l rr %

Y, BUERRR IS UL 72 DY — B ADR AR Z DL A ED oA %, {236 LR LAIL THO TOKTLE TR
EATHY = A ) —a PEHR STV 5[3-5]. T5E2 T THDH6].
DEEBFORE )
I_ I I 1
B | e | [ncaucss
paSaey | [N [swess | [aewmens

OESHORAEERT S AHE, mE, MEED
I HTHENEERATES

FP4: A/ HETR R

EAOEFHNRRNTSS

FPS: TATORRIY—E
AHRTHD

FP: Fundamental Premises

1: =B ARIF U Yy s DAL AR

Received on October 31, 2016
*PEFEFAN K FBE K%, Advanced Institute of Industrial Technology



150 ARG SE

SDL @ /A # & £ A i) mi #2 ( FP : Fundamental
Premises) X 1 (2777 SDL O /2 ERITKRDEY TH
2.

O VAR OIEARN I THY (A 1), 7>

I —EAEEOT= D OifiiE TBTdhD (FP3).

@ ATOREN -HEWITAEITBREEE T 74
—LIES)THY (AH 3), AT NER (FIak oA
X)L) DFEAHBENL O AR ThD (FP4).

® FEITFEIMEOLAIE THY (AH2), MEiTH
IZBZ I Lo T A I DB 2RI S
(A 4), EIMEORMII TSI MMEELEL
MNTERO (FPT).

Ty R (E /) DIRHMEE BR T DHEROEZ &7y
ARIF > hrYy 27 (GDL: Goods-Dominant Logic) | &I
OSHEL TR, B/ OfE - IRFE THRIIL TE TR EN
SDL #Bfif 3 DI RKROHND.

P—EARITF UV IDOBEZTTT, HLWEET U
D AR LA DIIEAIT DI IZITR D 3 S35 5[7].

L BEOTUANUAFEIAF LM E T
A7 7—FHZEIZEY, IDEW L~V ORI T
VNI L EEHTD.

II. LEFEORESHOEE RO FMRL
g 3 Y AT A

III. BADBEOMEILRI Ry N —F 7 Ry by —7
L THEEOBE T U Lt OO 528k
» Win-Win-Win OBIRE1ES.

3 BEEMEEHED

Ji 75 A it 37 85 53 #T (CVCA : Customer Value Chain
Analysis) 1%, PREEEE TN 2 —F = — 2 OHRE L
BORFEIZHNDY =L Th2[8].

T —ERICBHR T DAT — IR NF B G TR
L, A7 =RV I OMME (001 — 572 E) Ofiiiva: R~
FITERBTD. ZNESITTHIEIZLD, EORT—kL
K INPAFEE S5 2 CHERBE ThHLONEZHEMRL,
B D OWER R EFFETES.

2 IIFEA— I —DS G TREIR L= CVCA OfFITHY,
AT =RV LU TR B RFKBIRGEIE 728 L OME D it
NEFLRL TN,

4 CVCAZFRLEY—ERTHAUDBERXIE

41 Y—ERTHAOOLFRIRE

T —ERT VA O BT, BE=—AD
BRET VAR OF ANEE THDHA, SDL DM T
NSRBI ONBEEETHEROIINTD.
O BETXANOIRSE

FEEDT N AEEIRFA OBUREIRE L BT, %

OfEAI = TF AN HEfRL A1 L35,

@ FHAEEDIRR
BROMEAIH T 7 AN HHT L, BR T UM L%
EEBIORHET AT AL DA REMEA TS R ATHALL,
ZORBEERTT 5.
COIEBEBRINATIY — L ELT, KT 7E— DB

LEDEE T ELETRL, V7L —3I 7 a2 hit T 2B IRE

ARPRESNTNB[T]. LnL, GDL 25 SDL ~D% 48

DERHARTETVRNE NI 2B 2N EWIFRER S S,
—7J7, CVCA X GDL ©3 % Ji TR D ED R E 15

T5D DY — )L TlEdH b7, DFM ( Design for

Manufacturability) <° DFSS (Design For Six Sigma) %

AL TODEETHERIE DTN,

ZZT, AR ALTV CVCA ZIEAL, (RO ED
72 FNAT SDL &/ — )b A SR = ar O RIS T2
H=—ADBfELT FALU S DI RAEITV, SDL ~D%
O EEL DD, LW —EADTFT VAT AT T %
ERTHHIEEER L.

STEP1: CVCA 7 Vb AL G A DOBIRE BT

STEP2: BET UM L& LT GG ARt

STEP3: ¥ —E AT WAL Ol AEAR D AL S FREE
DB <C, FRPIEEZHATS.

EROHEE

2: CVCA Otk 5] (F i & B —e %)

4.2 STEP1:CVCA IZF7OROLEE RS DIRREEBR

KT X AN B AT LT 272012, CVCA (2
BTN LEET 75— OB (i oA¥ V) ZiBFL,
BIRBE D IHEE SN THEM B A HI T D070
AL LR 95,



EF MRS T 2 e — B A7 SR 151

FHTOALE |
BBRHESL ¢

&

M= 2 5Nk
WEDHS WL R
FHTUELERSL

- Iﬂﬁrua?j”iﬂmmu
i
[]

O WREAAFR
O ENEVFHRTD
ik Ane

EET ] ]
(WM )

= TR TES

® FlRTIETD
R OTIRRLER

= MRS O

x @MnSmA

FROHRNE

O FHTOLDO
WM

O FRTESNTD
i

O FWLTHLWN
DR

O 5 P

x HioTShBA

x {kh

O Wkl RSNl

O RO 30 A kR
O WERoRARREEA A

O HEMSTATED M - 5045 - B 0
O WS U RN

* WEEFRLLEY - EAWRLOAR

. H
HEOY-EAL & Tt

* [l & il o ik
x HamEEENRTSEO0hE -

3: CVCA &3 R L CTEHE T U My Alf]_LEFTUWE IR A AR L7

4.3 STEP2:EERTVhhLZM EESELERKEESEHRET

FHAMERERERTDH0I, =Ty f ) _R—ar
DR DBRAR T VI LD W] LS HERE ORI
NIRRT D, FT-, BIRED 3 ORI IZ LS
&, RO LT U D EB T DH 7B A O JF
EERFTT 5. MEIISUTHYHID CVCA [TIFhroTcA
T —=IFRNE BN, = AL AT ADENDEBRT
LR THBEILT 5.

31%, X 2D CVCA ZIEHL T —EAT VA D5E
REATOTRERO—FITHD. THEC~EBED— ANEL
THWY B, FEHGWEFEELY —e A0, BRE0T
IR ADE IO, TFH TR, Db, 7k
B L O FREOMRIICE T 555 B LI
DTH5.

4.4 STEP3: H—ERTHAUDOLE - EEOA1RL SR
FLWEPR S OFEL R ESEIHELTWDEET VR
AL, BEEPEIZLLAMECHDLONEID, FiiizT I
A HEENTORIBDDNE I, BEDRBRLEZ ATHE
b2 EE AW AZ< ) —F R S L0 REET 5.

5 AEDER

BRI BN, BEEHEMNRKERRZOTAMP LT
AU HERR ) DRFEAVF 2T LORTT N —TFEEEE LT
FETEDHLIICL TV DIED, Project based learning

(PBL) BUE OFEBHOHTHEEEL D,

FRETIIRONTFHOF T, ML OFHEEFSLE
BHHZEND, K 4~5 (TR IR AR FEIR THi7- /e A
T— RN DIRBREF T BRI S OHOD T RFTT5
FRREIZI AR T 2T > TUND.

4 THEF B A M L LR B THY, X 5 1TF A=
VMM LIRS THS. WL, Bk oL TR AN
IRAICERREL , FORT R CRER e fiE R T L a2 RO B T,
REN—T N2 — T T 770 8L EBITH WD LA Rt
2, TP OF R LR L AT D MEE YT 57
DICFAL TS,

6 FLHEERE

E)HFEEL—EREMRFT ORI, ENEICE
TeflifEiz L0 @ L~V THEBLT A —E AR T 5L
ZHMELT, CVCA ZFEMALTH—E AT A DHEME
XTI DI IEE IR

PBLIEE CORKEIZFAITL B AA, ZEOREE T
S GRITIETH->Th, BRLEGIENBET VNI L
DA EEY —EARAF— ARG LV M T T LR AT
T O ENSEHRY —E 2D T A5 7 % 9 5Rifi| F 48
Y=L EUTEIRDPHD LB TND.

BURDAT — RN~ 7 L ThD CVCA 3 9
270, BIFRAEA OBUREfEL, DX ROMRFEBINT
BIZEDEREN DI N ERFE THLEEDbNS.



152 ARG SE

[6] R.F.7>3 =, S.L.-X—=, Lusch, R. F.,
& Vargo, S. L. # E&=@ GR): ¥ —
ERRIF U b mPOFFELIGH,
[R3CEE R, 2016.

[Service-dominant logic: Premises,

ELACRECREPTRLGACT

- WS N D S - B A0 S TET
(R -FERIm - 2 “BERLGAEL

T - BREHFS A Hm~n

perspectives, possibilities.
Cambridge University Press, 2014.]
ftreilasdiy EILBE {1 Resource Oriented

o A Service Ideation: Integrating S-D

LeE R (e

H
i

"MHELVER
- BEREL AR

Logic with Service Design

Techniques. Proc. the fourth
4: PHBEEL M E LT 5 75t i Service Design and Service
Innovation Conference, pp.344-353,

2014.

ETROLN BT SLEREE L
(8] AFHIEN il MfE-S<VERE: &ito
Bt FEAE, 2008.
Wl A EaTLVEA & o PRI
BBTEIFS STy hBEIE (< -ERIDR B
-BHTE -EROREEM | | -BFEL

5 H Ay M L LT fl 5 7eRi b

Stk, B2 RBARICEAL THIEOWRZT> TVE
AN

SE

(1] JrigRefe : f& oY —e 2L 2 OFEARU L i
MBS review, No.10, pp.3-12, BIIA KRR
Ber m—/ 3L R ARTER, 2014.

[2] BARBH TS A~Y— M=o T 7/ F YU TR
B MG 2030, HAEK LERT—L—,
https://www.jema-net.or.jp/Japanese/info/160527.h
tm ([ 2016-10-12).

(3] PIRAT: Rk 25 R RO EBICEI T 5508
A, N NPO R—2_—,
https!//www.npo-homepage.go.jp/toukei/shiminkou
ken-chousa/2013shiminkouken-chousa (R
2016-10-12).

[4] AARRFEFRESS 1%277:2012 £ tEE
TEEN ISR AR R, A ARFHRES SR —L—
https!//www.keidanren.or.jp/policy/2013/084.html
(Z# 2016-10-12).

[6] BATIE Y —x /A N—Tar DRSS K.
NTT Hifilz, 2013.



PEIERAT R ZBE KA E No.10, pp.153 — 159 (2016) (e H]

BABRZETMOBEFHILT VAT LADEA
MEORE B OF B

Applied of Personal Information Impact Assessment of the Electronic Medical
Record System

Sanggyu Shin* and Yoichi Seto*

Abstract
In this paper, we carried out a Privacy Impact Assessment (PIA) on the update plan of the electronic
medical record system. The medical record system contains many sensitive personal information. It is
difficult to recover leaked personal information. It is important to operate as if there are no
information leaks, but if a system is not properly constructed, countermeasures to information leaks
are costly. Therefore, it is important to consider the security of personal information while
constructing the system, and also carry out PIA in foreign countries.

Keywords: Privacy Impact Assessment (PIA), personal information, information leaks, Medical Record

System
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Re-designing Human-Robot relationships
— Robot concept building beyond early 21st century social trends —

TSUNODA Yoshihiko*, KAMBAYASHI Akira*, TAKAHASHI Kazuaki*, ONO Keiji*,
KANDA Masayasu*, KISHIMOTO Yuki*, YAMADA Ryoma*, KONDO Yoshio**
and UCHIYAMA Jun*

Abstract
As we recognize the technological social trends which have occurred until now, especially since the
early 21st century, we aim to re-design the human-robot relationships upon what we think is
essential.
The trends which we recognize are such as: development of SNS (Social Networking Service) and the
violation of privacy by collection of individual data through the medium, AI (Artificial Intelligence)
and the fear among people of losing their jobs because of the progress of this technology, and
technological singularity which is predicted to occur within the mid-21st century.
In our re-designing process, we set two fundamental concepts to stand up against the
above-mentioned issues. These concepts are: "Companion Robot" and "human-robot trustworthiness."
Furthermore, we created two conceptual robot models along with the two fundamental concepts.

Keywords: Companion Robot, Human-Robot trustworthiness, Human-Robot relationship re-designing
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A study on mass customization proposal of ULV(Ultra Lightweight Vehicle)
- Honda MC- TOSHIMAYA Version at CEATEC JAPAN 2016 -

Nobuki Ebisawa *

Abstract

At CEATEC JAPAN 2016, Honda Motor Co., Ltd. proposed a new project which was called “Open
Innovation”and “Mass customization” on the ULV (Ultra Lightweight Vehicle) MC-8. This was an
individual production system for the realization of niche needs on the ULV MC-B that was designed for
exclusive private purposes. This project was developed as a collaboration between Honda and KABUK
Co.. Honda offered basic ULV platform and KABUK Co., Ltd. designed new functions which were
demanded as an exclusive purpose and produced all body parts by using 3D printing technologies. Also,
ZENRIN DateCom proposed the application of delivery management system. In this paper, I describe
the possibility of ULVs will become more popular with the realization of such individual production
system.

Keywords: ULV(Ultra Lightweight Vehicle), MC-8, niche needs, 3D printer, individual production
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Work-engagement estimation by vital data analysis
and development of devices to present visually

Tatsuo Nakagawa*, Kiyoshi Fushimi*, Ginko Mochizuki*, Takashi Hori*,
Chen Liang*, Hiroto Inoue* and Shigeomi Koshimizu*

Abstract

Our research focused on work-engagement in an office environment. We investigated the correlations
between vital data (heart rate, body surface temperature and three-axis acceleration measured by a
wearable device) and work-engagement, and also between vital data and negative feelings. As a result,
we developed an algorithm which is able to estimate work-engagement based on features extracted
from the vital data. By using this result, we developed a visualization device for work-engagement
named “feel light” which shows the work-engagement level by using colored lights. We also developed
new team building workshops using the device. So far, talented facilitators have been necessary for
team building. But, the new team building workshop we developed with the device does not require
such facilitators because the device can play this role. According to the results of our experiment, the
use of the “feel light” device improves the outcome of team building workshops.

Keywords: Heart rate variability, Wearable device, Vital data analysis, Stress, Work-engagement
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