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Study on cost of capital on management
- Cases of 'no debt company' and 'family management'-

Hiroaki Itakura*

Abstract
We conduct case studies of management strategies based on finance theory. Kao is taken up as a case
of "no debt company". We also analyze Suntory as an example of "family management". The idea of the
trade-off theory about the effect of the use of liabilities on the corporate value evaluation is also
adopted in practice. Therefore, we recommend case studies based on finance theory.

Keywords: Cost of Capital, Weighted Average Cost of Capital, Economic Value Added, Return On Equity,
Debt Finance, Equity Finance, Capital Structure, Trade-off Theory
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The Commodity of Trade in Contemporary Design

Giovanni Innella, Paul Rodgers

Abstract

The recent growth of festivals, media, and events associated the design industry has had a major
impact on the way we conceive, produce, distribute and consume design. This is reflected in the way
designers now work, which includes preparing photo-shoots, organizing exhibitions, and creating and
disseminating press release materials. Similarly, the network of actors involved has changed, as has
the trade of expertise and services they offer. Typically, this includes photographers, commissioning
agents, curators, patrons, journalists, and PR personnel amongst others. This research expands the
notion of conventional design processes, highlighting the key roles that media and event organizers
now play in contemporary design. This research provides significant insights on the nature of a
designer’s media profile within the contemporary design industry. In so doing, the authors have
developed two tools for analyzing contemporary design processes and the trade occurring in
commissioned design projects that will be presented in the paper.

Keywords: Design process, design critique, trade, media, visualization tools

1 Introduction e A
The media industry (i.e. TV, media and Internet) Ak ;I,-r II'-, e,
has grown significantly in recent years. Today, it has a P F
massive impact in the way we search for information, /,-"J
build personal and collective memories and represent oo i /-—';
our society. From sports to politics, lifestyle and e b e
education, everything is impacted by the media and
has to adapt accordingly. The design industry is no i
exception. In recent times, the design community has s300
witnessed an increasing number of designers working
on products that reach the market only as limited ' P L N R R
editions, or one-off pieces sold in auctions or through - . .
exclusive galleries (Blythe et al, 2015). These objects A~ X
have gained great visibility on the media and in design y "
events, reaching a broad audience of readers and wan il
visitors, rather than through traditional commercial . ot
routes. Evidence of this phenomenon is in the growth ;
of visitors and journalists attending design festivals -~ ,'_"'...
like the Salone del Mobile in Milan (Figure 1) and in o A

design blogs and websites, such as Dezeen and
1]

5 - - L
. R . -

Designboom, which can count millions of monthly

VISIors Figure 1. Salone del Mobile of Milan: Number of

visitors per year (top) and number of journalists

per year (bottom).
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10 Giovanni Innella

This represents a sea change in the design industry,
which is also reflected
processes that
exhibitions, and PR materials (Figure 2) (Ulrich and
2004).

design

in contemporary design

routinely include photo-shoots,

Eppinger, Likewise, actors involved in

contemporary processes have changed
considerably in recent years, as has the trade of
expertise and services amongst them. Besides design
skills, designers now need to be proficient in creating
media profiles, maintaining contacts with media

representatives and developing media visibility.

Exhibitson ol

{ Websites
Photograph of Prmss Jolirnalists

_’W
PER | dounaie ey PN

of any of its aspects and activities, to the point that
one could state that they are the studio. Because they
are directly and fully exposed to the whole process and
management of a design project, as well as the
communication, positioning and branding of their
practice, they are well aware of the functioning of the
industry they operate in. This is the main reason for

their involvement in this study.

Magazmes

Figure 2. Extension of Ulrich and Eppinger’s (2004) Product Design and Development Process.

The research presented here expands the notion of
design beyond the artefact, highlighting the role that
its representation now plays in the media. Starting
with six selected commissioned projects, the
researchers explored the processes behind the network
of professionals involved and the trade occurring. In
articulating the observations made, the researchers
created two tools for analyzing the design process and
the trade occurring in these design projects. The two
tools, namely the Process Chart and the Trade Map,
proved useful in displaying and analyzing the data

collected during the studies.

2 Case Studies

This research focuses on the visibility of designers in
the media and how media activities impact their
practice. The six established contemporary designers
who took part in the research are all independent
professionals. Their studios are comprised of 1 or 2
designers, who are typically the founders of the studio.
These professionals are responsible for the most
crucial decisions in the design process, from ideation to
detailing of the final artefact, and often its display,
representation and dissemination in the media. They

physically and legally represent the studio, taking care

The six designers are:
e Hella Jongerius, based in Berlin;
e FormaFantasma, based in Amsterdam;
e  Minale-Maeda, based in Rotterdam;
e  Chris Kabel, based in Rotterdam;
e  Mischer’Traxler, based in Vienna;
e Lanzavecchia + Wai, based in Pavia (Italy)

and Singapore.

Since the research focuses on the media trade
occurring in these designers’ working processes, the
commissioners involved have been included in the
study. Because designers receive commissions from a
variety of organizations, the sampling of the case
studies tried to include such diversity in the research.
So, the selected commissioners are:

e  Phaidon Publishers, London;

e Fondazione Plart Museum of Plastics, Naples;

e  Droog design brand, Amsterdam;

e Witte de With and Tent Art institutions ,
Rotterdam;

e  Carwan Design Gallery , Milan and Beirut;

e  Mercedes-Benz automotive brand, Stuttgart.
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Figure 3. From top-left in clockwise order: Misfit by Hella Jongerius for Phaidon, Botanica by FormaFantasma for Plart,
Dusk/Dawn by Minale-Maeda for Droog, Wood Ring Bench by Chris Kabel for Witte de With and Tent, Mashrabiya by

Misher’Traxler for Carwan, Streamline by Lanzavecchia+Wai for Mercedes.

Each of the six case studies focused on commissions
that resulted in furniture and household products,
but exhibited and
published internationally (Figure 3). Each designer

produced in small quantities,

and commissioner was interviewed individually. Each
interview, which lasted approximately 60 minutes,
unpicked the key stages of the commission, with some
questions touching upon the media attention gathered
by the projects and how this attention was considered
by both designers and commissioners. Interviews were
then transcribed and analysed.

As the data were collected, transcribed and coded,
the need for visualizing the information became
apparent. The visualization process would at times
make evident the necessity for a reduction of the data
being taken into account; whilst at other times they
criteria

suggested potential interpretations. The

adopted to visually organize the resulting graphs and

maps suggested operations of data filtering, thus
becoming part of the methodology of the analysis (Yau,
2013). Data display is an effective way for data
reduction and visual graphs can help detect patterns
during the analyses (Robson, 2002; Yin, 2003; Cairo,
2013).

The information gathered in both the designer and
commissioner interviews was divided between excerpts
concerning the design process and excerpts concerning
the trade. In order to visualize and analyze the
information about the process and the trade, two
visual tools have been created and tested. For the
design process, a Process Chart was chosen as the
most effective tool to visualize and analyze how the
commissions unfolded; while for the trade, a 7rade
Map was used to track the exchange of resources,
skills, competences and services among key actors. In

the following sections, the two tools are described in
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further detail.

3 Process Charts

The Process Chart facilitates the organization of
quotes extracted from the interviews according to the
typology of outcome and the design stage they refer to.
Each Process Chart comprises two axes. The
horizontal axis represents time and divides the process
along five conventional design process stages (Ulrich
and Eppinger, 2004), namely Commission, Design,
Production, Distribution and Consumption. The
vertical axis shows three outcomes that selected
commissions generated, whether directly or indirectly
(Piece),

exhibitions (Display) and printed and screen-based

namely a three-dimensional artefact
visuals (mage). The template for the Process Chart is

shown in Figure 4.

FIECE

DHEFLAY

PAALE

| Lo ST [= 4t PROOUCTION CesTRESUTION CONSUNMPFTION

Figure 4. Process Chart template

As a tool, the Process Chart facilitates the visual
organization of information relating to the design
process of each interview. By simply cutting quotes
from the transcripts and pasting them in the Process
Chart template, the information was organized in an
intuitive way. Observing the Process Chart then, it
was straightforward to find the relevant quotes about
certain outcomes by referring to the various stages of

the design process (Figure 5).

TRANSCRIPTS

COMMISSION DESIGN PRODUCTION | DISTRIBUTION | CONSUMPTION

Figure 5. A scheme illustrating the quotes being

transposed in the Process Chart.

Furthermore, while compiling the Process Charts, it
was evident that the three different outcomes (Piece,
Display, Image) where all interconnected with many
quotes referring to more than one outcome and more
than one design phase. Such quotes were placed at the
crossing of two, three or four quadrants. So, for
example, when design duo Mischer’Traxler talk about
their commission from Carwan Gallery by saying:

“..] it was clear that they would have liked

something for interior use and also something that can
sell. They gave us a list of what they already have, so
1t was clear it would have been good if we don’t make a
second product.” (Mischer Traxler)

in the Piece-

This included

Commission quadrant, but because the quote also

quote was mainly

hints at clear design instructions (i.e., interior use, not
a second product), the text of the quote crossed the

Piece-Design quadrant (Figure 6).



it was clear that they Would have
liked something for interior use and
also something that can sel. they
gave us a list of what fhey already
have, so it was clear if would have

PIECE

been good if we don't nake a
second product.

DISPLAY

IMAGE

COMMISSION DESIGN PRODUCTION | DISTRIBUTION | CONSUMPTION

Figure 6. A quote placed in the Piece-Commission
quadrant and overflowing in the Piece-Design

quadrant.

On other occasions, the quotes were referring not -
or not only - to two different phases of the process, but
also to two different outcomes. For example, when
Mischer’'Traxler talk about their participation in the
“Design Days Dubai” Design Fair they say:

“One [Mashrabiya Sideboard] was made for Dubai
and it was sold in Dubai.” (Mischer Traxler)

This quote was placed between the tier concerning
the Piece and the one concerning the Display. The
reason for this decision is because the designers refer
to their work as both an object for sale and an
exhibition piece for the “Design Days Dubai” festival
(Figure 7).

PIECE

One [Mashrablya Sideboard] was
‘made for Dubdj and it was sofd im
Dubai.

DISPLAY

IMAGE

COMMISSION DESIGN PRODUCTION | DISTRIBUTION | CONSUMPTION

Figure 7. A quote placed between the tiers Piece and

Display and the columns Production and Distribution.

When quotes were referring at the same time to two

outcomes (i.e. Piece and Display), they were
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representative of a change in the design process that
now includes not only the artefacts but also their
representation in exhibitions or photographs. Having
to select the quotes and to place the most meaningful
ones among the quadrants of the Process Chart
pushed the researchers to make decisions about
filtering data and how to begin to analyse them.
Graphically, the Process Charts simplified the display
of the data, but also the retrieval of the quotes as they
were organized by their content, like the design phase
and the outcome they referred to.
Each Process Chart is created as follows:

1. Create a Cartesian diagram where the

divided

among Commission, Design, Production,

horizontal axis represents time,

Distribution and Consumption. On the

vertical axis list the three by-products the

commission has generated, namely the
Piece, Display and Image.

2. Highlight in the transcript all the parts that
describe the process of the commission as
seen from the interviewee.

3. Insert all the quotes about design process in
the graph.

4. Organize the quotes among the appropriate
quadrants of the graph. Quotes can also go
across multiple quadrants if they are

related to more phases of the process, or to

more than one outcome.

3.1 Reflecting on Process Charts

In order to provide a general view on how the
interviewees discussed the process of the commissions,
the 12 Process Charts were merged. Here, we
substituted the quotes with black rectangles with low
opacity so to identify patterns in the way designers
and commissioners talk about the process according to
its phases (Commission, Design, Production,
Distribution and Consumption) and outcomes (Piece,
Display;, Image). The result was a cloud-like diagram,
as shown in Figure 8. The chart shows a descending
trend across the frame in the way the interviewees
about the
Thus,

attention from the Piece to the Image, throughout the

relate process of undertaking the

commissions. seeing a progressive shift of

process of undertaking the commissions.
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Figure 8. All quotes replaced with low-opacity black

boxes to identify density and trends.

3.2 The Piece
Commissions always start with the presumption of
and the

Production phases of the Piece, are the most occupied

an artifact, Commission, Design and
ones. The interviews have revealed that there are
several reasons sparking a commission. Sales are not
always the reason for Commissioners to engage with
Designers. This aspect appears clearly in the case
study of Mercedes- Benz and Case da Abitare who
selected a number of designers to take on Mercedes-
Benz’s identity and develop it into a collection to
present in a touring exhibition. The design works are
usually conceived in great autonomy. The designers
are let free to think of what to design. Mariette Délle
says Chris Kabel was given “150% autonomy”, Emilia
Terragni of Phaidon describes as “total” the creative
Hella

Furthermore, from the interviews we have learned

independence granted to Jongerius.
that designers are usually in charge of the production

of their pieces.

3.3 The Display

More interesting are the observations that can be
made in relation to the Display of the artefacts. The
Display of the artefacts plays an important role in the
Distribution of the commission outcomes. However,
looking at the Process Chart, it is noticeable how the
Display and the Piece blend into each other, with
many statements of the interviewees occupying the

intersection between the two tiers (Figure 9).

DEFLAY MECE

WACE

T Cowmmsm | DESKN | PRODUCTION | DESTREUTION | CONBUMATION
Figure 9. Quotes between the tiers Piece and Display
highlighted in red. The blending of Piece into Display
is representative of the attention given to exhibitions

and events.

The fact that some statements fall between the tier
concerning the Piece and the one concerning the
Display is symptomatic of the crucial role played by
in the

Production phases of the Pieces. The case study of

design events Commission, Design and
Minale-Maeda and Droog is explicatory of the strong
relation between the Piece and the Display. In fact the
participation of Droog in the Salone del Mobile of
Milan and Design Miami/Basel is the main purpose
behind the commission. As Marielle Janmaat from
Droog explains:
“For the [Salone del Mobile of] Milan’s project
“Saved by Droog” we had the brief and we had a pool of
products [...], we presented the all package to a group
of designers, which was selected of course.” (Marielle

Janmaat)

In proximity of Design Miami/Basel instead, it was

Minale-Maeda who proactively suggested
“For Design Miami/Basel [...] we told them [Droog/-
“‘why don’t we do something with the material we
developed for Saved by Droog?” And they [Droog] have
accepted our first proposal” (Mario Minale)

The critical role of design events in commissioning
the Designers appears again among the other case
studies. Fondazione Plart includes the participation to
the Salone del Mobile of Milan within the offerings for
the commission. Similarly Mercedes-Benz invites the
designers with the explicit aim of including the
outcomes in the “Meet Talents” exhibition. Therefore,

it can be stated that the participation in design events



is made explicit at the beginning of the commissions.
In some cases it can be observed that if there were no
design event (ie. Design Miami/Basel, Salone del
Mobile of Milan),

commission. Design events often represent the main

there would have been no

reason for commissions to take place. The Display of
the artefacts is therefore one essential part of the
commission, even affecting the Design and Production
of the Pieces. The thin line separating the Piece from
the Display becomes even fuzzier when Andrea

Trimarchi of FormaFantasma describes Botanica as:
“an installation more than physical objects.” (Andrea
Trimarchi)

The fact that the commission started with the idea
of being exhibited in Milan, pushed the designers to
think of it as an exhibition, thus featuring samples,

illustrations and the artefacts. Commissions are

therefore about artefacts, as much as about exhibitions.

Hence, design events have an impact on the Design

and Production process.

3.4 The lmage

The Process Chart shows how the interviewees
relate about the /mage. The number of quotes in the
lower tier relating about the Image throughout the
process phases, denotes the importance that is given to

the visual outcome of commissions (Figure 10).
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Figure 10. Quotes referring to the Image highlighted
in red. The abundance of statements in this tier reflect
the attention give to the Image as an output of the

commission.

The interviews revealed that the Designers are often
directly involved in the photo shoots. Designers often

choose to take care of the Design and Production of the

The Commodity of Trade in Contemporary Design 15

photos. Chris Kabel refused the photos taken by his
commissioner Tent, because ‘7t wasn’t selling the idea
well”. He
equipment and take his own picture of the Wood Ring

preferred to invest in photographic
Bench. Lanzavecchia and FormaFantasma use their
own entrusted photographers. All this denotes a great
awareness of the designers about the role played by
the Image. Photos are more than portraits, they often
are expressive interpretations of the artefacts. The
Wood Ring Bench is

perspective that no one would have in real life. The

portrayed from above, a

carpet of Lanzavecchia+Wai representing the
silhouette of a Mercedes SLS is photographed with one

of the designers lying underneath the carpet as if he is

fixing it (Figure 11).

Figure 11. Photos of Streamline carpet and Wood Ring
bench distributed by the designers to the media.

All the designers are extremely careful in crafting
Hella

Jongerius involved graphic designer Irma Boom for the

the content for communication materials.

design of the book published by commissioner Phaidon
illustrating the project. Chris Kabel hired a writer to
write his profile. FormaFantasma state that they
prepare their press releases so that any journalist or
blogger can copy-paste the content and republish it.
Beyond Production and Design, Designers are also
involved in the Distribution of the Image. Designers
appear to be the gateway to the media. Chris Kabel
uses the postcards printed by Witte de With and Tent
bearing the image of the Wood Ring Bench to update
his contacts, starring MoMA director Paola Antonelli
among others. The network of the Designers is
extended and includes important actors. Mario Minale

highlights this aspect. The interesting part about the
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image of Minale-Maeda’s Dusk / Dawn Mirror lays in
its distribution on Wallpaper magazine as the mirror
is awarded “best mirror 2011” by the Wallpaper
editorial team. Such an award is a result of Minale-
Maeda’s dissemination of their updates through their
network, which includes the editor of Wallpaper. The
award, about which also Marielle Janmaat of Droog
happily relates, is therefore a consequence of Minale-
Maeda’s contacts. Also FormaFantasma say that they
can easily get their work published thanks to their
network, while their commissioners struggle to do so.
Designers often appeared as the gateway to the media.
They are the amplifier, the PR office of their
commissioners.

This is a service that designers provide and that
emerged in the analysis of the trade described in the

following sections.

4 Trade Maps

While analyzing the 12 interviews it was evident
that a visualization of the information about trade was
necessary. By analyzing the transcripts on what
concerns the trade occurring in the commission and
categories of commodities emerged.

The seven typologies of actors are:

o  Designers, they are the sampled designers
that undertook the selected (K330 18
they are the sampled

that

e  Commissioners,
commissioners instigated the
commission.

o Agents of Media Profile, they are media-
representatives or hosts of events.

e  FEnablers, those contributing with technical,

This

category includes, sponsors, craftsmen and

economical or creative support.
producers, collaborators of sort.

o  Other Creatives, they can be artists or
designers mentioned by the interviewees.

e  Schools, they are the educational institutes

mentioned in the interviews.

From the interviews it emerged that these actors
exchange 5 types of commodities:
e Autonomy, intended as one’s granted
independence to decide and act.

o  Visibility, which is the prominence to an

audience.
e  Reputation, as the rise in terms of status.
e  Financial Value, as economic advantage.
satisfaction or

e  Personal Reward one’s

personal gratification.

Trade Maps were compiled by placing all the named
actors on a sheet, arranged according to the category
they belong to. Then, each time a statement was
interpreted by the researchers as a trade amongst the
actors, a color-coded arrow was traced connecting the
two or more actors involved. The arrows were then
labeled with the time in which the statement was
recorded, so that it was always possible to track back
the sentence (Figure 12). Trade Maps have proved
particularly effective in organizing information and
detecting the actors and networks involved in each

commission.
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Figure 12. An example of Trade Map resulting from an interview.

4.1 Reflecting on Trade Maps

For each interview a Trade Map has been produced,
and each case study analyzed individually. Next, all
the Trade Maps have been simplified by merging
that of the

commodities among the same actors, and increasing

arrows indicate the trade same

the arrow thickness by 1pt for each merged arrow. The

result is shown in Figure 13.

Figure 13. The simplified map comprising all the

interviews.

4.2 Autonomy

Autonomy appears evident in the trade between
Commissioners and Designers, with its direction going
from the former to the latter (Figure 14). Every case
study has highlighted a remarkable Autonomy allowed
to the Designers. Autonomy is most often of a creative
nature. This suggests that Designers were often let
free to propose whatever outcome they wanted.
Besides this creative Autonomy, in three cases also a
commercial Autonomy was agreed upon. Commercial
Autonomy translates in the possibility for the
Designers to use the outcome of the commission for
their own purposes. Chris Kabel and FormaFantasma
were given any percentage of the earning. Also
Lanzavecchia + Wai were given the right to sell their
designs before the end of 2013. Therefore, it can be
observed that Designers are often let free to develop

of the

commissions independently. Finally, also a managerial

commercial strategies for the outcomes
Autonomy emerges from the case studies. This is very
evident in Hella Jongerius’ case where she imposes a

manufacturer, a graphic designer and a writer.
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Similarly, Minale-Maeda selected their own producer
and proposed it to Droog.

=1
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X

Figure 14. The Trade Map showing the exchange of

Autonomy among actors.

4.3 Financial Value

In the final 7rade Map, the thick turquoise arrow
from the Commissioners to the Designers stands out
clearly (Figure 15). Turquoise stands for Financial
Value. If one merely looks at the map, it would seem
that Designers are earning a lot of money from
commissions. This is not the case. For a deeper
understanding of this exchange, it is necessary to
remember that Financial Value does not always
correspond to money. In some cases it is the support in
terms of expertise and time that the Commissioners
make available to the Designers. Most of the times
Commissioners make available a budget that covers
production costs only. In some cases (e.g. Chris Kabel,
the budget is not even enough to cover production.
However, the Designers are often free to exploit the
project and capitalize afterwards thanks to the
Autonomy granted to them. Financial Value also
appears as a trade from the Agents of Media Profile to
the Designers. It emerged, from the interviews, how
exhibiting in certain venues increases the value of the
designers’ works. Also, this arrow includes the fees
paid by museums to the designers to exhibit their

works.

Walhe lach

Figure 15. The Trade Map showing the exchange of

Financial Value among actors.

4.4 Visibility
In the Trade Map,
distributed by the Agents of Media Profile, while a

collateral exchange takes place between Designers and

Visibility appears as mainly

Commissioners (Figure 16). In reality, the exchange of
Visibility between Designers and Commissioners is
strongly related to the distribution of Visibility
operated by the Agents of Media Profile. That is why,
the trade of Visibility between
Commissioners also the
involvement of the Agents of Media Profile. As the

commissions are completed, the Designers benefit in

in every case,

and Designers, saw

terms of Visibility because the Commissioners often
organize openings and publications to make the
commission public. For example, Chris Kabel clearly
defines the commission as a ‘“stage or a pedestal” that
he uses to launch a product, though he does not have a
commercial plan for it. For him the commission by
Witte de With and Tent represents an opportunity to
show the Wood Ring Bench he designed. Through the
case studies it is clear that Commissioners are
generally concerned with Visibility and organizing
openings and publications. After all, it is in their own
interest to advertise the collaboration and spread their
name. While Commissioners seem to offer Visibility at
an initial stage, as the commission is completed
Designers extend the cycle of Visibility. This happens
mainly through the credits that the Designers reserve
to their Commissioners each time the design works are
exhibited or published, or during interviews. Such
agreements tend to be informal. Mariette Dolle asked
Chris Kabel to mention the name of Witte de With and
Tent when possible. So, when the Wood Ring Bench is



exhibited at the Dutch Design Week, it carries with it
the name of its commissioner. Fondazione Plart
operated in a similar manner with FormaFantasma
who make their Botanica collection tour “Zike a pop
star’, to say it in the words of the designers. The
association of Fondazione Plart with FormaFantasma
and interviews have spread the name of the
commissioner together with the one of the designers.
Thus,

Designers operate as PR offices of sort,

distributing communication materials to their
extended network of media representative.
FormaFantasma and Minale-Maeda are great

examples of this, with the former assuring their
commissioner about the publication on requested
websites and the latter sending their press releases to
Wallpaper magazine and eventually getting an award
from the editorial board.

Hella Jongerius says it clearly: “If the project is
ending, there 1s an end result. But the last result is the
Ultimately,

Designers and Commissioners.

Ty

press”. Visibility is an aim for both

da
Figure 16. The Trade Map showing the exchange of

Visibility among actors.

4.5 Reputation

Reputation is traded in a similar manner to
Visibility (Figure 17). Commissioners regularly benefit
from the Designers’ “cultural allure”, which Hella
Jongerius refers to. Cultural allure is what makes
Designers appealing to the media and Commissioners.
For example, the Reputation that Chris Kabel has
built for himself is an important commodity he trades
with Clients and Commissioners. He believes that they
are “chasing him more” after his chair was acquired by
MoMA, NYC. Designers are followed and supported by
institutions and critics such as Paola Antonelli, Alice

Rawsthorn, Giulio Cappellini, the Boijmans Museum,
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and so on. All these actors bring with themselves that
cultural Reputation that Designers then trade,

together with the resulting Visibility.

Figure 17. The Trade Map showing the exchange of

Reputation among actors.

4.6 Personal Reward

Finally, Personal Reward is a consequence of such
attention from authoritative Agents of Media Profile,
giving legitimacy and prestige to the Designers and
their work. Designers feel personally rewarded every
time their work reaches an audience. In most cases
this happens through mediated contexts (Figure 18).
Whether it is the /mage being spread in a newspaper,
or visitors looking at the Display during design events,
Designers appreciate the idea of entering the public’s
experience - especially those people outside the design

community.

T -

Figure 18. The Trade Map showing the exchange of

Personal Reward among act

5 Conclusions

This research has highlighted how the network of
actors taking part in contemporary design now

routinely includes the media. The Agents of Media



20  Giovanni Innella

Profile - as defined in this research - provide validation
and resonance, Feputation and Visibility. It 1s when
projects are part of publication or events that the
commission can be said to be completed. Design events
also dictate a calendar of deadlines, becoming an
integral part of the designer’s process. The design
highlighted in this
considerably on conventional notions of design (e.g
Ulrich and Eppinger, 2004). Through the use of the

Process Charts, this study has revealed the necessity

process research expands

of thinking about the Display of the artefact (Ze. its
use in exhibitions) and its Image (i.e. photographs to
be  distributed). Evidently,

commissioners invest great resources for the ideation,

designers and

production and distribution of those outputs.

The visual consumption of the designed item
suggests an extension of the traditional design process
to the point that stages like photo-shoots, generation of
teasers, press releases, loans to exhibitions become
streamlined within it. Consequently, the new contexts
where design is represented have led to a paradigm
shift in the profession of some designers. These
professionals no longer deal with traditional actors
like industrial manufacturers and distributors, but
have to deal instead with a number of other actors
such as curators, gallery directors, editors, exhibition
designers and so on as crucial interlocutors for their
activity. Also, designers now have to consider
production and organizational expenses in their work.
However, the great Autonomy granted to Designers
allows them to exploit the outcome commercially, once
commissions are completed.

The six case studies have highlighted the crucial role
that Visibility and Reputation play in the design
industry. The designed artefacts are circulated through
media and exhibitions and once commissioners are
credited, they can access cultural and commercial
contexts such as museums, events and magazines,
thus fostering Visibility and Reputation. The skills,
networks and Reputation of the designers themselves
often facilitate this circulation where Visibility is the
fuel of this industry. This research has framed
contemporary design beyond the traditional contexts of
factories and stores, highlighting how magazines and
design events now represent the demand and the
reward for designers and commissioners to create new

work. This has deeply affected the design process as

well as the trade with it, which now focuses on
Visibility and Reputation as crucial commodities to be

exchanged.
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for Project Based Learning at Professional School
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Abstract
Project Based Learning (PBL) for the profession attracts attention in higher education. However, the
number of studies about the design principles of PBL for the advanced profession is still very limited.
Therefore, this paper aims to develop design principles of PBL for the advanced profession. We have
summarized previous studies about professional school and PBL. Moreover, we have collected data
about industry needs. In conclusion, it is suggested that an advanced profession is expected knowledge

for a specific field by the industry.
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A Financial Geopolitics Analysis on the Chinese Initiatives of Developmental
Finance in the 21 Century

Mitsuhiro Maeda*

Abstract

The behavior of advanced nations of extending developmental finance (mainly finance for
infrastructure) to developing economies could be analyzed in two dimensions, developmental
economics view and financial geopolitics (international relations) view. Standing on the financial
geopolitics view, developmental finance would be extended to developing economies in order to
enhance influential power of advanced nations. In addition to the competition among advanced
nations, emerging powers would newly participate in the competition of expanding ‘sphere of
influence’ by creating the new powerful modalities of developmental finance. Thus two types of
international regimes would be established in the Modern World System, the disarmament regime
and the containment regime of emerging powers.

This paper analyses the influence of recent Chinese initiatives in the field of developmental finance,
and the counter-measures of advanced nations to them based on the concepts of above two
international regimes.

Keywords: China, developmental finance, financial geopolitics, emerging powers, disarmament, containment,

concessionality, export credit, ODA
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Privacy issues and measures for IP camera systems

Sanggyu Shin*, Kumi Hasegawa*, Ryotaro Nakata* and Yoichi Seto*

Abstract
The number of surveillance cameras installed in Japan exceeds 4 million units. The camera is
connected to the network, and face authentication, big data analysis technology, etc. are adopted. New
uses such as target marketing have also begun. Regulations and guidelines concerning security
cameras are not compatible with the latest technology and social needs and do not conform to the
revised personal information protection law. In this paper, we introduce security and privacy issues in
the network type camera system and propose new installation/operation guidelines from the risk

analysis conducted on the surveillance camera system.

Keywords: IP camera systems, privacy, Act on the Protection of Personal Information
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A Study of Deterrence of Corporate Scandals by Internal Control System
- Focusing on The Companies Act enacted in 2015 -

Hideki Osawa*, Satoshi Yoshida*

Abstract

This paper considers the possibility to limit corporate scandals that are occurring repeatedly in Japan. In June
2014, the first major amendment after the establishment of the Companies Act was made, and in May 2015 the
Amended Companies Act came into force. As one of the revisions concerning Internal Control System, it was
imposed on large enterprises to newly describe the outline of the operation status of Internal Control System in
the business report. Does this prevent the occurrence of corporate scandals? Asahi Kasei Construction Materials
Co., Ltd. that caused a scandal to divert data in the basic construction problem in the apartment in Tsuzuki-ku,
Yokohama City that was discovered in 2014 will be discussed as a case.

Keywords: Corporate Scandals, The Companies Act, Internal Control System, Outline of The

Operation Status
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A proposal on the privacy risk assessment of responding to National ID Act
in the financial sector

Yoichi Seto*, Kei Skamoto*, Mayumi Sasaki* and Sanggyu Shin*

Abstract
The Social Security and Tax Number System was revised and it is possible that the personal number can be
tied to the deposit number of the financial institution decided. Currently, the specific personal information
protection evaluation, which is obliged to implement by the numbering law, is only for the institutions such
as local governments, and it is obligatory for the private sector to implement safety control measures. In
this paper, we propose an implementation scheme of privacy risk assessment on the numbering system in
the financial field, making full use of the privacy impact assessment method prescribed as an international
standard.

Keywords: Act on the Protection of Personal Information, ISO22307, Privacy impact assessment,

Personal information, Specific Personal Information Protection Assessment
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Real-Time Middleware for Automated Trading Systems

Hiroyuki Chishiro*

Abstract

Automated trading systems traditionally imply timing constraints with proper quality of service. In
order to achieve these requirements, imprecise computation model is one of the used methods.
However, imprecise computation has practical problems, and hence the revised computation model is
required. The author of this paper introduces the parallel-extended imprecise computation model,
which overcomes the weakness of imprecise computation model. The parallel-extended imprecise
computation model is implemented in RT-Seed, which is a real-time middleware for
semi-fixed-priority scheduling. RT-Seed supports APIs for financial companies. Thanks to RT-Seed,
users can develop their own trading strategies easily. The author believes that RT-Seed is a de facto
standard of real-time middleware for automated trading systems.

Keywords: Real-Time Middleware, RT-Seed, Automated Trading Systems, Parallel-Extended
Imprecise Computation Model, Semi-Fixed-Priority Scheduling
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An Agile Development Engineer Education in enPiT2 Program

Yoshihide Chubachi*

Abstract
In this paper, an educational program for students to learn the agile development methodology is
proposed. It focuses on the both agile mindsets and agile skillsets. The agile mindsets include essence
of the agile development as team activities. For the successful agile development, the agility of the
team 1s most important. Then how to increase the team agility is the most important knowledge for
the agile engineers. Those whom want to learn agile development need to obtain the agile mindsets.
In addition, the agile skillsets are also necessary to perform an agile development smoothly as team
developments. This educational program provides the agile mindsets and skillsets to the learners who

will be skilled agile developers.

Keywords: agile development, agile mindset, agile skillset, enpit, pbl
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Tabletop-Teacher: Enhanced Personal e-Learning with
Tabletop Telepresence

Hiroaki Tobita*

Abstract

We present Tabletop-Teacher, which integrates e-learning with real world objects (e.g., books and
notebooks) using a compact telepresence. There are many e-learning systems that work on PCs and
mobile devices. Specifically, video streaming-based e-Learning provides face-to-face communication
between remote teachers and local students. However, conventional e-learning systems do not take
real world objects into account enough. Therefore, we developed Tabletop-Teacher, a compact
telepresence system to enhance e-learning. Our telepresence system implements a robotic arm
attached to a tablet device. As the tablet contains both camera and display, the device works for
face-to-face communication. As the tablet is attached to the robotic arm, the telepresence works
through pan-tilt motions and can move on a desk. Thus, it can see both a student and real-world
objects on the desk by changing direction. Moreover, to realize natural interactions, we integrate our
telepresence with a wearable device to sense a user’s head motion, so a remote user’s head motion is
directly reflected to the telepresence system.

Keywords: Computational Assimilation, Telepresence, Computer-Mediated Learning, Augmented
Reality, e-Learning

conventional e-learning systems do not take

1 Introduction

real-world objects enough into account. The

Video streaming-based e-learning has been widely conventional system is designed for a normal PC or

developed. Conventional e-learning is mainly divided mobile device, so it is unable to integrate e-learning

into two types’ passive and interactive. An example of with real-world objects. Students usually use simple

passive e-learning is a system that provides lecture software on a normal PC or mobile device. The

videos on the Internet. Lectures are pre-recorded as software contains a video streaming window and

video content, so the students can play and view them several GUIs, so the software is main element in

whenever they want to study by using PCs and mobile conventional e-learning. We use textbooks provided by

devices. Some systems provide e-learning software e-learning software and a text editor on PCs as a

applications that students can use like video contents. notebook, so conventional e-learning is completed by

Interactive e-learning systems support face-to-face

software technologies. However, software-based

communication between a remote teacher and a local e-learning is limited in display environments, so it

student. Although a teacher in a video does not react cannot support a wide variety of lectures. For example,

to a student, the interactive e-learning system 1is students still use real books and notebooks instead of

effective for teaching directly and personally. However, PCs and tablet devices, especially in elementary and

most interactive e-learning systems focus on software, junior high schools. Thus, it is important to integrate

which works on typical PCs and mobile devices. Thus,
interactions have been almost the same since
e-learning first appeared, and the hardware is not
particularly effective for e-learning.

We think there are two reasons that compose the

gap between real lectures and e-learning. One is that

Received on September 29, 2017
* Advanced Institute of Industrial Technology

e-learning with real-world objects to provide more
effective e-learning.

The other complication with current e-learning
systems is that interaction between a teacher and a
student is limited. To represent a remote user in a

local place, telepresence systems have been developed
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and used for e-learning. The remote wuser is
represented as a video image or computer graphic
character. Some of these systems work on a tabletop
environment, making them effective for personal
e-learning. However, most of them are not designed to
use real-world objects. To interact with both local
users and real-world objects, telepresence gestures
need to be designed more carefully. Thus, more
dynamic and rich gestures to represent remote users’

motions are needed.

=T
Figure 1. Tabletop-Teacher Overview: A teacher
controls the telepresence system from a distance, and
a student communicates with the teacher through
telepresence.

Therefore, we developed Tabletop-Teacher, a
telepresence system to enhance e-learning. In our
Tabletop-Teacher prototype, a teacher controls the
telepresence system from a distance, and a student
communicates with the teacher through telepresence.
Our telepresence system is implemented by a robotic
arm attached to a tablet device (Fig. 1). As the tablet
is attached to the robotic arm, the telepresence system
works with pan-tilt motion and moves on a desk. Thus,
the teacher can see both the student and the
real-world objects on the desk by changing the
direction. Thus, our system provides unique lecture
integrating digital information with physical objects
(e.g., books and notebooks).

As the tablet contains a camera and display, it
works for face-to-face communication. As the tablet
moves with pan-tilt motion, it allows remote users to
communicate with local users with a wide variety of
gestures, such as nodding in agreement and shaking

the head by moving the tablet horizontally and

vertically. Our system can arrange video images, such
as using cartoon characters instead of the user’s face
and adding image effects to enhance face-to-face
communication. Furthermore, users can change their
voices. Thus, both local and remote users can choose
the best visuals and voices. Moreover, to realize
natural interactions, the telepresence is integrated
with a wearable device to sense a user’s head motion,
which is then directly reflected by the telepresence

system.

Telepresence Davice

Figure 2. Tabletop-Teacher Implementation: Our
telepresence system is implemented by a robotic arm
attached to a tablet device.

2 Tabletop-Teacher Overview

Like in a conventional approach, face-to-face
communication is one of the most important elements,
because we recognize feelings from both the teacher
and the student through facial attributes. Our current
prototype is basically for a single teacher and a single
student, and they communicate with each other
through face-to-face communication. Figure 2 shows a
basic use of Tabletop-Teacher between a remote

teacher and a local student.
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Figure 3. Basic Functions: The telepresence system moves depending on the remote user’s head motion (top), and

the viewpoint changes depending on the angle of the head if the remote user moves his/her head (bottom).

2.1 Learning with Telepresence

As the telepresence device is connected to the
Internet, it is possible to use it for a wide variety of
functions. Our system uses a personal telepresence
system, so teachers can log in the telepresence
wherever they are. In addition, our telepresence
system supports face-to-face communication through
video streaming, so it can arrange several elements of
face-to-face communication, such as streaming and
motion data (Fig. 2).

We think our system provides two unique
teachings. One is that our system can attend to
multiple teachers, even if a student uses the same
telepresence system. As the telepresence system is
connected to the Internet, several teachers who are in
different places and different departments can teach
the same student through the same telepresence
system. This approach is similar to the conventional
e-learning system. However, our system expresses the
teacher’s gestures by using pan-tilt motion. As
different teachers express their behaviors differently,
so our teachers’ characters

system expresses

effectively.

The other is that our system can enhance the
remote user’s face and voice through video streaming,
even if the teacher is the same. The system sends
video streaming, that is, digital data captured by the
camera and microphone. Thus, we can arrange the
data by using visual and sound effects. For example,
by using cartoon characters instead of real images,
the remote teacher’s facial attributes are enhanced.
We can simply integrate video streaming with facial
effects. Furthermore, we can arrange the motion of
the telepresence through the Internet. Thus, by
controlling the motion parameter, we can make the
telepresence motion sociable or more dynamic.

2.2 Telepresence and Wearable Devices

In the Tabletop-Teacher system, the student and
teacher use different devices: a telepresence device
and a wearable device. Each device is connected to the
Internet.

To begin with, the student sets the telepresence
system and several things (e.g., books, notebooks) on

his/her desk. Through the telepresence system, the
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remote teacher teaches the student by sharing things
on the desk and interacting through face-to-face
communication. The student communicates with the
The

telepresence device works in a local environment and

teacher through a telepresence device.
is represented to the teacher in a remote environment.

It contains a display to support face-to-face
communication, and a robotic arm to change the
display’s direction depending on the remote teacher’s

purposes.
3 Implementation

3.1 Telepresence Device

The telepresence device is divided into two parts:
the tablet device and the robot arm. To make the
telepresence more natural, our telepresence provides
face-to-face communication and gesture expressions.
By using a robotic arm, it is possible to express a wide
variety of motions. The robotic arm supports pan-tilt
motion to move the tablet device. As the tablet
contains a camera, the remote teacher’s view is
directly changed depending on the motion of the arm.
The telepresence is also used to express a wide variety
of gestures to the local user. Figure 2 shows the
prototype telepresence system. The telepresence is
designed to work on a desk, so it is as compact as a
desk lamp.

MMSpace [1] also uses a pan-tilt telepresence
system to support group-to-group conversations. The
system focuses on displaying clear images. In contrast,
our system’s focus is to provide unique interactions
using  real-world  objects and  face-to-face
communication.

3.2 Face-to-face communication

For face-to-face communication, we use a tablet
device, which is an Android tablet 10.1 inches in size.
The display shows a remote teacher’s face. It contains
visual and sound sensors (e.g., display, camera,
speaker, and microphone) and supports wireless
communication, like Wi-Fi and Bluetooth. The visual
and sound sensors are used for face-to-face
communication. The display shows the remote user’s
facial expressions, and the camera and microphone
capture visual and audio information in the local
environment where the system is set. Thus, the
remote teacher can communicate with the student
through the telepresence system that contains the

tablet.

To treat video streaming data through the Internet,
we implemented both client and server applications.
We used the Android OS to implement our client
software and used a streaming server to exchange
video streaming data between the tablet in a local
environment and the PC in a remote environment.

3.3 Pan-tilt motion

To realize pan-tilt motion, the robotic arm is
implemented by six digital servo motors. Each servo
motor is connected to an Micro-processing unit (MUP).
The MPU receives information from a wearable device
through a network and changes the arm angle
depending on the information. Although each servo
motor has enough power to control the tablet position,
weight 1s necessary to fix the telepresence system in

place. This robotic arm works with a 5-volt battery.
4 Examples of Use

This
Tabletop-Teacher system.

section demonstrates typical uses of the
4.1 Basic Functions

First of all, we will demonstrate how the system
works. For demonstration purposes, we used a face
model with a headphone-type wearable device instead
of a real user.

Figure 3 (top) shows how a remote user controls a
telepresence through a wearable device mounted on
the remote user’s head. Both the telepresence and
wearable devices are connected to a network. The
telepresence system moves depending on the remote
user’s head motion. If the remote user turns his or her
head to the right, the telepresence system also turns
to the right. If the remote user looks downward, the
telepresence system also looks downward.

Figure 3 (bottom) shows how the viewpoint of the
telepresence system changes depending on the remote
user’s head motion. A head model wears a headphone
that contains our wearable module. The TV screen
shows the video stream from the tablet camera. If the
remote user moves his/her head, the viewpoint
changes depending on the angle of the head. By
changing the angle, the remote user can see the local
environment, the local user, and objects on the desk.
4.2 Multiple Telepresence Systems
Our telepresence unit is compact and connected to
the Internet, so it is possible to use multiple

telepresence systems in the same environment.



Tabletop-Teacher: Enhanced Personal e-Learning with Tabletop Telepresence

Figure 4. Multiple telepresence systems: Simply by

setting two telepresence units on the desk, two

teachers teach one student.

Figure 4 shows an example of wusing two
telepresence systems, which represent two remote
teachers. In this case, simply by setting two
telepresence units on the desk, two teachers teach one
student. For example, one teacher gives a lecture, and
the other teacher supports it. In addition, students use
the telepresence body and wear wearable controllers,
and then communicate with a local teacher. In this
case, the teacher teaches two students at the same
time. As our telepresence system is much smaller than
real teachers, the student can place several teachers

on the desk simultaneously.
5 Related Works

Several systems have been developed to
enhance communication though the Internet [2, 3,
4, 5]. In ESP, a remote user is physically
represented and communicates through a video
In the Hydra

participant’s image is placed in one quadrant of the

camera. system, each remote
screen of a single monitor. The Porta-Person
system is a telepresence device that sits in a
conference room on or near the table. ClearBoard
[6] is

interpersonal space and a shared workspace. A

designed to seamlessly integrate an
physical telepresence [7] has a volumetric display
to express a wide variety of physical hand and arm
movements, which makes it possible for the local
user to communicate with the telepresence system
more interactively than with a 2D display. By

controlling the camera position at the telepresence,
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various systems enhance remote users’ view in the
local environment. Some systems provide functions
of arm embodiments to enhance remote users’
manipulation [8], so remote users can reach a far

position on the shared display and select icons.
6 Conclusion

This study

personal telepresence system for e-learning. It

introduced Tabletop-Teacher, a

demonstrated a prototype system that provides
unique lessons integrating digital information with
physical objects. We also described how to implement
it from hardware and software. We showed
demonstrations focusing on e-learning and discussed
our system.

Next, we plan to perform user tests to evaluate our
system for e-learning and communication. We also
plan to further develop our system for educational
purposes in which telepresence systems are used. In
e-learning classes, communication and collaboration
between remote and local users has become incredibly

important.
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eyekon : Congestion Prediction Service in Metropolitans based on the number

of spectators
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Abstract

Congestion of transportation, public space, road etc. is one of serious problems in very large
metropolitans like Tokyo, New York, London. The people often crowded after large event such as
professional base-ball or football tournament. We define the type of congestion occurred in
metropolitans and provide congestion prediction service called “eyekon” based on the number of
spectators of large sports event. We collect spectator data of Japan professional baseball and J-league
and analyze them in detail. Then, we estimated the number of spectatoars by the naive bayse method
with the past 10 years spectators data. The concept of eyekon is introduced and its configuration is
described. Then, we report the observation of data analysis results and show the prediction results
based on this observation.

Keywords: Congestion Prediction, Data Analysis, Big Data, Naive Bayse
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A proposal of a methodology on realizing the Physical Properties
of Signage Robots

Modeling of “KASIRA” Head based on comparison of “Joruri” dolls

Masahiko Narita *

Abstract
We have been proposing the active sensing model using Signage robots, as an IoT extension, and has been
conducting a number of demonstration experiments in sightseeing areas and events since 2015. The robot
relatively easily attracts the visitors’ attention. However, we have got the strong desire to make signage
robots move. In this paper, we consider the signature of signage robot, physical properties such as
movement, we propose a methodology of for realizing the physical properties, we carry a part of trial
production out and finally we show that this methodology is feasible.

Keywords: Robotics, RSNP, Signage Robot, Tablet PC, 3D Printer
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Service of Accommodation in International Convention

Tokuro Matsuo* and Hidekazu Iwamoto**

Abstract

Holding international convention makes a good economic ripple effects in tourism industry.
International convention is also one of important event to invite attendees from foreign countries. To
realize retention of convention attendees from events, analysis of perception of convention attendees is
one of promising method to understand attendee’s expectation and satisfaction. This paper describes
an analysis between perceptions of attendees who understand importance of service of hotels and who
do not think its importance. We found out the most people who expect the service of hotel were
non-Japanese attendees.

Keywords: Convention, Expectation Analysis, Service Design, Tourism Industry, Tourism Informatics

1 [FL®IZ

BLCIZH T 55 B ANE ABEANL, Fe 2 = OG5 i K 2h
RO EFICRESFLHLTRY, 5B IORHDRENRHIFFT
&5, # BAMNE A DD E AT 28 &L T, — B
XD B 72T Cide EVRABEE O RIT, BLY
MICE B o if1T 23 & £ 5, MICE 1%, Meeting .
Incentive tour .
Exhibition ORSFETHY, AU hearRXovar BIO
TERATOMERIT R EOHTETHD, 2055, a~y
Tar B EDRITE N T 58 Ak, —REbLIcE
TBRATE DX HEIVEFENBREINZENMLNTEY, &Y
DIFERRT N 2a ORFHE KA RIT— B g
LT, BEESHRE RIAENL LS DI TNAH(), 2y
ARV TL, SME IR 2 — R I ZEETHY,
ZTOWE b YV AORDHAE T LEATITIZ<FEL
TWa, h—E RO RBUIEE DV T va O RINIZ
WRB(2), P—ERDOKRKDHIL | M HEIZ 1T DRI
AN —RREETIER, — 5T B A E S B
BIFLEBUL, B LIS ETDHEDVT a3 5T
1720, e~ T BB a L R a il G EnA Y —E2D)
B BMBE PRI —ERE LT HIENEELL,
HFELITTNETIERFE IR~ v ilB 0T, 3
FONHHFT DLW THEETRo7, AR T, 20
FAERRICB VT, BRSBTS —E 22 ER T 5
FLEDTIHRWBINE ORI DR E T T 5, 2095

Convention and Conference .

Received on October 6, 2017

*EEE N K BE K%, Advanced Institute of Industrial Technology

**4f UG [E R K2, Josai International University

EREBEATOINEANDOEIGIISFZBA TEBY, £Dd&)
eI EFE O BANE A DR DBE O R v a SN
T ORI T EEB#E L TRl s, STl T, =
PR ar BNE BRI R E TR T AT IR o TSR
SEAFET DN, BEEEH o X v a lclT a8 m#E
HMHEIMICOVWTOHRIZIZTEAEGFELZY
(3)@(B)E)(N(”)9),

2 AE

21 ®Z

EEar X vailB DT, SMERarXrvars
M BNTED IR ERICHOWTHIEE T 502 B
5 EMT, 201 44EICBfES =3 S D EBEa R gl
BOTEMEEXRELTREET/2572(10)(11), BfEHE
L ERERE A, CKE, hE TSI, BIERR IZE
ELIsE 357 o — e LTz, 7 — NI,
6 2DEIT AL HIERSIL, (ZLHDEITa 10551
BWTE, EREA) SHHRME — X LA b,
(B) [ATEMAE, (O HESH~OSIMO— 7 B i,
(D) @B, B (B) Sk, (B 2B Mt
PORER S, FE RN L CORERE CRIZ 5B R a2 H
L7c, B7v a6t T, & ORMEELTHEL TW1D,
ZMEIXERNICH LT, (B) FEHICEEE, (4) HE, (3)&
HHETHA, (2) EETIER, (1) £<EZE TRV, O
SEPEDBRE NS —DFRINT D, 77 —MNE, Zhb3

T AERIL, BRERHEHR AT LHM RS PREIHESNIGR L2 AT ELL THEER T 260 THD.



98

=Ryl

DDAy aryOBMEDIL, 7H13AEDF2864 D
SIMENREIE LT, BIEEHZ OIS, Bikixe444  ZoMkix3
84, 44 MERIZZTHY, TORLLEA 34, 60101394, 5
013544, 40f1%684 . 30fi%624 ., 201F1064 T
botz, Fx OB ar OMREERE B IX, R (3-2)
WRTEBDTHD,

22 Fyir—hEH

TRLIE, BEMEE Th o,

Section (A): &FEHIIHEY —L v LA h

(1) FIRROZ vy —F g 7o R E

(2) CD-ROM DT v —F 4o 7 47D B g i

(3) £FHEDOY N AL BT ar DEEM

@) Ny OB O EOEEM

(5) NI LAFANDT 4 F— 1y MO B EE

(6) NT=ABANDTFDEFENM

(7) Uy NTRIT DT Va— VECE OO B

&) &FM R IT I — v ar T urs T LD EEM

Section (B): T EMHTE:

(1) &7 Web ~— U TOH B TITH RO

(2) &3 Web ~— U TOF IR T /LML G MRl

(3) &R A~DOIEI SO EFTEOA IE

(4) SEBER OO ZERENSa R v a ik~
DAILAZBOFI M D B

(5) SEBIEROIT RO ZERENDT L R v a ik~
DL A BOEENE

(6) BB OIT RO ZERENST L R val ik~
DR COBE O EEM

(7) BB 22270 23 @Ak 4 D B 2

(8) BV HAFIZBE T ARG

(9) BT EFEER T EOE TN

(10) FF VD% ET WI-FI 3F ] TEAHZ LD BTN

(11) A7V CORERT—E AD EEHE

(12) ZfiZaAR T VR BRI T 2 E B

(18) HRT WA DT A E GBS e /8 KD HE M

Section (C): EEsESHE~DSMO—MHI72 B #Y:

(1) #HEED

(2) FvhU—F7HEY

(3) BREE-CHLNE H 1Y

(4) &FE7 s T L~

(B) F¥UTF_REyF A

(6) FEDAN—THDHI0

(7) 8 AR72 R

(8) KARHF AT 57

(9) HENSDIKEE

(10) &BZEANLOSINOEGE

Section (D): 27 BH e Hir:

(1) Zblfthof e, %4

(2) &FEPMEMICISIT DRI LHAR R
(3) =PRfEHhD

(4) &bt =—27 3 b oL
(5) BRI FEFELTER0OMEL

(6) TRIRCANRIN 72 B OF F AT REME

() o2 —arulIh0FkE

(8) HulfEROEFHESINE (x5 A4 1%
(9) a7t pEREA

(10) FANTAT7 DI

Section (E): &gz oW\

VIR N/AENENE kS YIIIE A AN By T

(2) FERFTOF|A v ReME

3) Mwﬁ%ﬁé

(4) SFEHEkICIB T DR E L =TS EHREE
(5) ﬂa\fxﬁ@_&;’\m%x

LERE S

3 BRICEAT AU —ERIZDNT

3.1 HAERR
Epgar o vari32 B EO H R THRESNLAZEN

HY. %’7<@:y&y:/a‘/ﬁbu%‘lﬂﬁ?m@%&c:?%ﬁ’f?“éo
BADEFICB T, EIARICHE ST ar o var s

ﬁu%m:/m/ya/zstu IZBWNWTED IO MR 220>
BN AHIEIE, IR lBIiF A —E 2D ERC,
TIE—aAL X ar R EOREICBWTHEH THHEE
ZHND, FZ T, AREICBO T, 2. TR LA
DNWT, IRTFVTOEMERT —EADOEZEM | IZOUV T,
ERTHBMELEALR2OBIMNE N, tOREHEB 128
WCEDEHI B 2 E o TODNEIITT 5,

3.2 FHENEAOIER

ATV TCOE NG —E RO BEEMIZHOWTEELE
ZTANENIHARANEDS L, — T, ZHUSEERNTH
LRIZFHOHS  SMEANEDDEEIE3FNTTH =2, £
7o, ZOH BB DHME N DBEINFT /L TORGLE R
—ERE TR R AT, Tb b AAEADI LIRS
FUTIAE R DORT L TOWILFICRBW T, flifEx FHL
TWa, ZOM T, TenEChgsSnsIar Xy varmd
BANE AL BN LN N g BN TRELR D, K
Tk, A7V TORMER Y —E ARS8 00E 0
MIZE DI R ERITHIFF L TOBOILNET D, ZDIE
HIZKIL T, BEMNRE Z RO A RASIMEBL N0
H ARG SMHEB BV T R a2 B 53 —E
AR BI D —EABLOT T o7 EATHZ R
SHE T ES TUIMEB O R WS D THLEINE B,



Eg= R va cBi 2ERY—EACET 590 99

B1 22070 —7MICZEN R TE 2HE
Fig. 1 Graphics showing differences of perception between 2 groups

......

lIII_
§ "5 3 &2

Hogatew . Tligaiwe

Vepaten Megatrm |

1 5

33 o

BT E B-1D K7 L CoOR Y —E A0 B EE |
WZDWC, BIMEDEIE /3L, FERICEEIC364, HE
12834, EHETHARNNT 120 4, I TIHARVNT 21 4
BLOEEETIIR2WZTANEIE L, IEFICEERX
OEELEIKLLZSBMNHT 119 4. ThUSAORILH I
148 4 THY, AHITIXZOZEENXMMOBEME B 2B W T
EDIORMEMIZH D0 %R T, K1E, 202 oD [EEE
DG BIENG BRI T 2EEH DA Th D,
BHEEB-1DAT L TOESE R —EAOEEMIZD
WTC, BETHLERIELIZBINE N, EE TRV EEEL
2B ERELSAANRRLER ILFELL T, (A-3) &
DY)V H LT ar OEENE (A-4) Sy ORE
MOSEDOEEN, (A-B) NI RIANDT 4T =
vhOEEM, (B-D)&# Web ~<—TORIWRRITIFH
DOt (B-2)&7#% Web ~— TOHFRARFT VML
WwIgft, (B-3) 2B~/ E SO BT EOAH
1 (B-4) 2 3B 0T BE D 22 ) D R g fi gk
ORI ORI EIEDOE | (B-5) 27 B e Hi DT B
DZERMNHI L R as ik ~ DM AT AR B O EE

U L8]
' I I I - - ; I
5 i ] 2 [ s

% wPmive
. ot
i

1) L] 1 3 1

Megatse Vg 30w

M, (B-6) ik B i DT BE D Z2 Pk D= RS g fili g%
~ORERECOBEOEEME, (B-71) &Rk 5
2R AZ e D E M (B-8)t G IR T 5 M
(B-9) 2= @& BH e th © oD 3= e S [E FEAZ e e KO B EE M|
(D-D&#EREM OB, 224, (D-2)SmREICEIT 5
FELBROAR N, (D-3)&#HMEOZE, BLO
(D-®) Hlgh (¥ RO INF DR, THD, D
ILEFITRT A TOY —E AZHFFT 25 ME D/ T S
fhDE B DL T0%LL LobdELT, (B-2), (B-4), BLW
B-8)3bIF Db, -, 2007 L—FTODEEN 30%LL
EH2boLLTiE, (B-2). (B4, (B-6). (B8, (D-2),
(D-3)., (D-8)TH Y, Hilsdl oI H DRI B LTI
L TWBLIERHSIE T2,

3.4 BARANUAERRELI-AER

ARETIE, ATEITRUIZ AR ANESE AR Iy 7RSI NI
ETOT—EBAEANOBE T UTZRE ROV TORT,
TSGR LR, BIEEOES O (33 IR LT
HOHELIL TV, Evbit, (B-2), (B- 6), (B-8), &
VB-PTBNT, KEMEAMMPE(LL TS, ZhHOFE R



100 FAJRFEEA

2 2007 N—7HICENPHERTE 2HE (KRN DR)
Fig. 2 Graphics showing differences of perception between 2 groups (Only Non-Japanese)

miFgive A4 ot

Megtra | Pingat v

B LT B2 LT
. Pt v . Bisg gt %
¥ i

a ah

I | _ I I o
g i | ] i [ i 1 2 I
B L TS B-7 =Faiva
Pl e " Fiepat e

Puive LT

Mogatim | Figal v

us "
a "3
i ] 3 1 1 L ] E 2 1

WZED | RT DY —E 2D M IZHIFF L THDANE A SN
FHe, FOTRUVIMNEASIME TR T 50— AD RN
K FEREEBASEDHIET, IO EEDOR VRS
AT DL ATREL 2D,

4 HHYIc

AT, I var S ME RRIE Lz EREa s~
TarBINCB W TR T2 L C oW T, Bk, RIT. 18
A, R E ~ORFHEINICBENH DLW T, fFIA
MR HIT D —E A THIFF L TORWBINE Lo gz
X0 W 797 VG LT, RITITRLZ4
TIZBWTHAT. B, SRBICERT2HDTHY, 71
TOY —ERZHFFTHSIMNE 12> T, Sk HER~D
TIRA U7 EDIEW, ZZBEOFMENE, SEREE L.
BE. BEEIRICET2LDOTHLZENHLN /o7, &
VDT, BT DE i E R — AR T DA
D5 EEANEABMETHY, — S TEITRNE
BEHDOIBTENARNTHDLIENDS, ar_ovaici

L T
" I I I — " I
1 i 3 . i L]

ae | -
§ 1 1 b 1 § 1 ' | 1
a4 [E—_— s L.
egatae | T
1]
.
I = : I I | -
i ] 3 I [’ ] 1 3 i
B =Faitin B eFaitin
- . gt
(T
- | -
§ L) 1 2 1 [ 1 1 2
) v & WP

TP —ERear R var TSN DA — g
W27 a 7 ZMTBNT, — iR H AR AN DORGE CEFEB &L
[0 & i AN a1 A = B NEE N RN @ 1LY - RLINAY S e
BRLHEZZOND, SHIHNEASINE OB A LUTHE
ROJPIZED, BARNEOHIFFNERLERNE N RS
TENHRTED,

i ASNE DB Z DR EBEOV — ADZER PR E
WIBE | P —E2OE OB SO v T BEET
B BRVT Vv ar kS A1IiE, 2b0 0 iTE
FORLUER$THZENEEL, AR TIE, &~ ORI
B9 2EEMOIIIRLTELT, 5%, AfCTRLIZE®
Baah, Al 2x)T ., o iar~0B A MRS
ATERABGTEATO R E R T2 NS L TE 2B
Do

SE

[1] m¥EH ERER, & 7, R 3 (2010). AUk
& Ryl WERE2RR), YA T 41— —HESIBE



JE.

[2] /NEB FERE (2012). —ER-~w—FT 7, AR
o

[3] Martin Oppermann. Perceptions of Convention
Destinations, Journal of Convention & Exhibition
Management, Vol. 1, No. 1, pp. 35-48, 1998.

[4] Hangin Qiu Zhang, Vivien Leung, Hailin Qu. A
refined model of factors affecting convention
participation decision-making, Tourism
Management, Vol. 28, pp. 1123-1127, 2007.

[5] Denver Severt, Youcheng Wang, Po-Ju Chen,
Deborah Breiter. Examining the motivation,
perceived performance, and behavioral intentions
of convention attendees: evidence from a regional
conference, Tourism Management, Vol. 28, pp.
399-408, 2006.

[6] Joanne Jung-Eun Yoo and Kaye Chon. Factors
Affecting Convention Participation
Decision-Making: Developing a Measurement
Scale, Vol. 47, pp.113-122, dJournal of Travel
Research, 2008.

[7] Deborah Breiter, Ady Milman. Attendees’ needs
and service priorities in a large convention center:
Application of the importance—performance theory,
Tourism Management, Vol. 27, pp.1364-1370,
2006.

[8] Bongkosh Ngamsom Rittichainuwat, Jeffrey A.

Efg =z Xy a BT A EIRY—EXICET 548 101

Beck, Joseph Lalopa. Understanding Motivations,
Inhibitors, and Facilitators of Association
Members in Attending International Conferences,
Journal of Convention & Exhibition Management,
Vol. 3, No. 3, pp. 45-62, 2001.

[9] Thomas Bauer, Rob Law, Tony Tse, Karin Weber.

Motivation and satisfaction of mega-business
event attendees: The case of ITU Telecom World
2006 in Hong Kong, International Journal of
Contemporary Hospitality Management, Vol. 20,
No. 2, pp.228-234, 2008.

[10] Tokuro Matsuo, Hidekazu Iwamoto,

Toshikazu Fukushima. Preliminary Comparative
Study of Satisfaction of Convention Attendees,
RN R FPER AL, 2014.

[11] Tokuro Matsuo, Toshikazu Fukushima,

Hidekazu Iwamoto. A Challenging of Data Science
in  Association Research for Convention
Management, International Conference on Data

Science and Institutional Research, 2015.






PEERM AT RFHE No.11, pp.103 — 108 (2017) (GRisx)

BHEHZAALEZADO ZBRIERFRED
AIfRAE IR =547

FHAlE

7&5%7%63(*‘#/§ﬁ#**-§2|§gﬁ**
% OE A 4 [ e

Analysis by Multi-point Sensing for Visualization of Indoor CO2 Concentration

Norifumi Watanabe*, Motokazu Moritani**, Kensuke Miyamoto**
Kota Itoda**, Junya Imani***

Abstract
It is reported that carbon dioxide has a great influence on the quality of human intellectual activity. To
support intellectual indoor activities, we analyze how the carbon dioxide concentration in the room is
distributed and diffused by multipoint sensing. Our results showed the different distribution and
diffusion between carbon dioxide deriving from human breath and that deriving from liquid carbon
dioxide gas cylinder. As a result we noted how carbon dioxide from human breath did not depend on
the distance and increased by a fixed amount. From these results, we discuss the method to estimate

and visualize the distribution of carbon dioxide concentration.

Keywords: Carbon Dioxide Concentration, Multi-point Sensing, Visualization, Smart Environment
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An Analysis of the Growth Process of Expert Project Managers
Based on Text Mining

Kiyomi Miyoshi*** and Yasunobu Kino**

Abstract

The IT industry is growing rapidly and requires many expert project managers. Consequently, it is
crucial to train such managers as quickly as possible. In this study, we focus on the characteristics of
the growth process in terms of the human resource development of expert project managers. We divide
the process into three steps: novice, proficient, and expert. We then use semi-structured interviews to
target 20 expert project managers. The interviews concentrate on the managers’ business careers and
cover issues such as assigned projects, notable events, and relationships with project members and
colleagues. We analyzed the results with a text-mining method and found useful insights about the
growth process for each of the three steps. These insights include control, the need for feedback, and
the requirement to act without boundaries. Such findings may assist the IT industry in its

development of expert project managers.

Keywords: Project Management, Interview, Text Mining, Growth Process, Expert
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A Management of Educational Objectives in IT Professional Graduate School

Hiroshi Koyama®, Kiyoshi Sakamori® and Yoshio Tozawa*

Abstract

The quality in higher education has various problems. We have tried to ensure the educational
objectives using a standard body of knowledge, called CCSF, in IT professional graduate school.
Specifically, we associated our educational objectives, carrier models and subjects via CCSF.

We defined our educational objectives in detail, modified duplications and lacks of knowledge unites
among subjects, and designed a new curriculum that suitably covers the area of information systems
development. As a result, we are able to visualize the knowledge units students learned at any time,
and prove it objectively.

Keywords: Educational Objectives, Curriculum Design, Body of Knowledge, and IT Professional

Graduate School
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Fundamental Study on Urban development and Tourism

Isshin Sasaki*

Abstract

The intention of this paper is to explore the possibility of urban tourism in urban space. First, the
urban developmental history was analyzed in a comparison between European country and Asian city.
While introducing the case study of urban tourism, namely, slum tourism and contents tourism and
special interest group tourism in urban space, on the basis of those facts, the relationship with
different types that depending on the environmental and continental conditions becomes clear in this
research. Secondly, we consider that urban tourism industry is one of the good options that because of
the high cultural and historical potentials of urban cities for the purpose of sustainable development.
Finally, I framed an idea to this result that urban tourism has been one of the most substantial actions
and plans for urban sustainable developments, but at the moment the method of this research has not
been established. Thus, a conclusion that the research of urban tourism has to be more systematized,

as by classifying and summarizing by means of a scientific theory or mathematical method.

Keywords: Urban development, Sustainable development, Regional development
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Abstract
Knowledge and skills necessary for project management have been organized systematically. However,
only final image of project management is defined, and there are few places that summarize what kind
of education should be done. So I divided the life cycle of learning projects from school to company into
seven phases, and summarized in which phase to acquire the project management element. The
project management element extracted about 600 elements from the PMBOK® guide and educational
materials and defined the phases in which knowledge was to be learned, the phases in which they can
be practiced, the phases in which advanced practice can be performed, and the PM development road

map was created .

Keywords: Project Manager, Education,
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Comfortable Flower Shaped Chair with Automatic Adjustable Backrest
- Murakoshi-PT 2016 (Advanced Exercises: Innovation for Design and
Engineering) -

Miyuki Kosugi* and Hideki Murakoshi*

Abstract

In 2016, we - the Murakoshi Project Team -

propose a comfortable flower chair with automatic

adjustable backrest. The aim of the chair is to relax ourselves all day long on holiday. We design the
shape and the functions of the chair, and implement the 1/4 model of the chair and the prototype of the
automatic adjustable backrest. This paper reports our activities and decisions sequentially in detail.

Keywords: Comfortable Flower Shaped Chair Automatic Adjustable Backrest
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Double-use strategy of Quasi-Zenith Satellite System
communication

Keiko Shimazu*

Abstract
This paper has already published on 3rd International Conference on Frontiers of Signal Processing (ICFSP
2017) . We have gone through national crises caused by earthquakes and tsunamis. Through these experiences
we have established advanced communication systems and advanced disaster medical response systems.
However, Japan was devastated by the Great East Japan Earthquake occurred on March 11th, 2011. Huge
tsunamis swept a vast area of Tohoku causing a complete breakdown of all the infrastructures including
telecommunications. Communication of emergency information was limited causing a serious delay in the initial
rescue and medical operation. For the emergency rescue and medical operations, it is the most important to
identify the number of casualties, their locations and states and to dispatch doctors and rescue workers from
multiple organizations. In the case of the Tohoku earthquake, the dispatching mechanism and/or decision support
system did not exist to allocate the appropriate number of doctors and locate disaster victims. Even though the
doctors and rescue workers from multiple government organizations have their own dedicated communication
system, the systems are not interoperable. In the area of the disaster management, introduction of cutting edge
ICT is urgently needed. In this paper, we propose a design concept of Emergency Temporal Information Network

System designed in a system of systems in the Acute Stage of Large-scale Disasters Damage Mitigation.

Keywords: ER information system, safelight communications, Systems Engineering, QZSS, Orbital

1 Introduction

Japan is a country with the advanced
telecommunications infrastructure [1] . We are also
equipped with the advanced medical response system
at the time of disaster [2] . Despite that, Japan
suffered a serious damage at the time of the Great
East Japan Earthquake occurred on March 11th,
2011.

Japan's advanced telecommunications network is
used for people to enjoy digital video contents and TV
phone calls at normal times. At the time of large-scale
disasters, it is also used as a wide-area medical
emergency information system. This system is
developed by the Health, Welfare and Labor Ministry
and it’s an application of the public communication
network to emergency use. At the time of disasters,
doctors and paramedics entered information about the
casualties including the medical triage results into
the system. Then it allocates patients to emergency
hospitals across the nation to provide the appropriate
medical care. At the time of 3.11 disaster, the system
was there but did not work as it was intended [3] .

Meanwhile, Japan's medical response system for

large-scale disasters has been improved through
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serious disaster experiences [4] . Today, the Japan Self
Defense Forces and inter-prefectural medical teams
are called to form Disaster Medical Assistance Team
(DMAT) at the time of large-scale disasters. At the
time of 3.11, DMAT was appropriately formed and
dispatched to the in Tohoku
immediately after the earthquake but failed to

disaster sites

maximize its duty [5] .

On March 11, 2011, huge tsunamis swept the vast
area of Tohoku, causing a complete breakdown of all
the infrastructures including telecommunications (Fig.
1). Without telecommunications network available,
the wide-area medical emergency information system
failed to activate and there was no way to locate
casualties who are in need of emergency medical
treatment. Without such information available, it is
assumed that DMAT was not able to perform its best
to save lives [5] .

In this paper, we propose a concept of Emergency
Information Network System is wusing the
next-generation mobile telecommunications function
equipped with the disaster response mode, instead of
using the telecommunications infrastructure. This
function enables the mobile network and terminals in

ordinary use to shift into the information sharing
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system for a medical emergency at the time of
large-scale disasters.

The disaster rescue operation is conducted in four
phases: the first 72 hours, one week, one month and
until the normal life is restored. At the time of
large-scale disasters, the rescue operation during the
first 72 hours is critical to minimize the casualties.
The successful operation requires accurate
information about the number of casualties, their
locations and states. And such information must be
acquired as soon as possible (Fig. 2).

Our concept is to develop a network function that
would connect the disaster sites and the
new-generation network to communicate accurate
information about the casualties during the initial
rescue operation. This would significantly increase
the survival rate of the casualties.

This paper presents why we decided QZSS is the
best solution for this challenge and how an
operational model of our system is. Also, the result
of simulation is reported.

This paper is structured as follows; we describe

critical needs of ad-hoc communication network

during acute of giant disaster occurrence in Chapter 2.

Chapter 3 has system outline form the perspective of

operational view. Chapter 4 has summarization.

Fukushima

Iwate prefecture
prefecture

Miyagi prefecture

The reglon where fioed phane ha n cut off |
T bt s rhe ad b fiNTT)

The region where mobile phaone hed been oot off | docoma)

Fig. 1: Internet disconnection area on 13th March
2011 [6]
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Fig. 2: Rapid Decreasing of Lifesaving Rate during 72
hours after Disaster Occurrence, and Actual Numbers

of Rescue

This paper has the following structure. In the
next chapter, we will explain how to realize ad hoc
communication network in case of disaster and
compare them. Chapter 3 organized the usage
strategy of Quasi-Zenith Satellite System (QZSS), a
national project of Japan, from the viewpoint of
double use. And I mentioned the relationship between
that strategy and our designed system. I show the
appearance of the system developed in Chapter 4 and

the discussion in Chapter 5.

2 An Appropriate Ad-hoc Communication Method for
an Acute Period of Giant Disaster

The search and rescue are the most important
mitigation methodology at giant disaster. We must
start the rescue immediately, after occurring disaster.
However, the peak of rescue has an awful tendency to
reach after 72 hours, as mentioned above. That reason
is nobody receives the digital signals severe victims,
because the areas are devastated and communication
infrastructures are also broken. Therefore, crisis
measures of communication relaying tools for disaster
mitigation are needed. In this chapter, the result of
our comparative survey of those tools based on

necessary requirement.

2.1 6 Ad-Hoc communication methods

We selected 6 ad-hoc communication methods
based on an investigation. It was executed from the
viewpoint of availability for an acute period of huge
disaster occurrence. (1) vehicles (passenger cars) with
communication relay, e.g. wireless LAN terminals and
ARTB STD-T109 mobile communications system on
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the 700MHZ [7] , (2) balloons with the same relay
equipment, (3) UAV (Unmanned Aerial Vehicles) with
the same one, (4) satellites for commercials, (5)
Satellites for scientific experiments and (6) QZSS
(Quasi-Zenith Satellite System).

A lot of telecommunication companies have been
executing experimental stories of how work vehicles
with relay equipment for communication break area.
UAV and balloons have possibility of covering wide
area even with small number of them.

On the other hand,
commercial
INMARSAT(international maritime satellite) . Also,

we have an actual example of utilizing a scientific

alternative usages of

satellites are raised, for instance

experiment satellite (Kizuna) for communication
between local governments at great east Japan
earthquake.

QZSS is a Japanese satellite positioning system
centered on a quasi-zenith orbit (QZO) satellite. One
of the biggest national project in 21st Century.

The satellite positioning system calculates the
position information using the satellite signal. One
famous example is the American Global Positioning
System (GPS). QZSS is sometimes called "Japanese
GPS" [8] .

Fig. 3: QZSS Orbital [9]

However, we focused on the unique orbit of QZSS
[9] . Although the usual geostationary satellite is
located on the equator, its orbit is inclined diagonally
and it makes it orbit to pass over directly over Japan.
However, one satellite is not always staying over
Japan. As the orbits are inclined diagonally, the
satellite also changes its angle little by little as the
Earth rotates, and moves to the north and south. The
time that one satellite can stay directly above Japan is

about 7 to 9 hours. Therefore, by replacing multiple

machines by time difference, one will always stay in
Asia and South Pathetic (Fig. 3)

2.2 6 critical needs for disaster mitigation

The ad-hoc communication methods for around 24
hours after giant disaster occurrence, must have 2
main needs of performance. Those are (a)
communication and (b) operational one. Furthermore,
the former is classified 3 and the latter is classified to
3. More precisely, (a-1) coverage for wide area of
100km2, (a-2) less affectedness of weather, (a-3) less
affectedness of physical subject (buildings or rocks),
(b-1) easiness of operation start-up, (b-2) immediacy of
signal sending without waiting time or temporary
data storage, and (b-3) safety for avoiding secondary

disaster.

2.3 Comparative Result between 6 methods

First of all, both of vehicles (passenger cars) with
relay equipment and balloon with the same one has
features of low affectedness of physical shields, high
easiness of operation start-up, high immediacy of
signal sending, and high safety. We can send a signal
instantly even there are some buildings or big rocks.
On the other hand, those vehicles and balloons were
delivered 72 hours after the occurrence of the disaster.
The reason was that many trunk roads were in a state
of devastation. That means vehicles and balloons
become available 72 hours or later after the
occurrence of the disaster. Also, these methods may
cause secondary damage such as crash. The difference
feature between them is coverage for wide area and
less affectedness of weather. Vehicles (passenger cars)
with relay equipment are available to communicate
around several hundred square meters, because they
send signals at 10m from the ground. Balloons are
available to communicate around several square kilo
meters, at 100m height from the ground. However,
we cannot use balloons in big wind velocity such as
over speed of 5 meters per second.

We move on talking about UAV. It is available to
communicate around several square kilo meters, at
100m height from the ground as same as balloons. But
we cannot use it in big wind velocity such as over
speed of 8 meters per second. Also, it may cause
secondary damage such as crash. The difference from
balloons is its high easiness of operation start-up and

high immediacy of signal sending. UAV departs into
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the serious devastated area, in several hours after
disaster occurrence. On the other hand, it is available
short time flight such as about 15 minutes. Enough

Lastly, we consider about the utilization of
satellite communication. The strongest feature is
widest area is covered by satellite communication and
high safety, comparatively with other methods. Since,
they have weak point of affectedness of physical
shields (buildings or big rocks). At the perspective the
difference between them, we notice the easiness of
operation start-up for our purpose. We need to
contract with a commercial satellite company in
advance, if we use commercial satellites for special
purpose at disaster occurrence. In the case of scientific
experiment satellite, it may take a time to set up for
disaster mitigation.

On the other hand, QZSS is a Japanese national
project. We can design 2 main features utilizing it,
based on a dual-use strategy. One is daily use of
Japanese and Asian GPS, and the other is sever
victims position sending Therefore, we can say it has
high easiness of operation start-up with switching
function.

In particular about (b-1), easiness of operation
start-up, it means easy switchability from one feature
according to purpose for daily use, to the another one
according to purpose for disaster mitigation. We call it
dual-use strategy in general. Actually, at the time of
Great East Japan earthquake, a lot of disaster radio
systems deployed in many hospitals and facilities
were not applied, because those had not been utilized
on daily based. Nobody knew how to operate them or
everyone forgot to charge them. We consider that this
secondary use 1s important especially, for disaster
mitigation system.

Vehicles (passenger cars) with communication relay
are widely used in large-scale event venues in normal
times (non-disaster period). By contrast, balloons and
UAV are not available for usual routine use. On the
other hand, QZSS is usually sending signals at the
same frequency and same timing as GPS, as
Quasi-Zenith Satellites (QZS). Therefore, this service
can be used in an integrated way with GPS for highly
precise positioning. In addition, QZSS has Q-ANPI

mode as secondly usage for disaster occurrence.

2.4 Comparison of methods

Table 1 presents the summarization of above

descriptions. The main issue of our challenge is
delivering position address of severe victims as
mention in Chapter 1. We had better select utilizing
satellite communication prefer to select utilizing
vehicles with relays. The latter cannot make coverage
for wide area (a-1) and less affectedness of weather
(a-2). By contrast, satellite communication can.
Especially, QZSS has the highest availability between
other 2 types of satellite, since it’s designed for
dual-use operation. However, they can be expected
to play a complementary role, even it is hard to play a
core role. For instance, Kizuna mentioned above was
utilized as a hotline between Iwate prefecture
government and Kamaishi city government.
Telephone line goes into congestion state, during
acute period of disaster. Scientific experimental
satellites communication can be adequately adopted
as hotlines among critical facilities.

In addition, vehicles with communication relay
can be adopted for particular small areas, for instance,
where stable communication with artificial satellites
cannot be performed due to the influence of such as
collapsed buildings, or where much location
information exceeding the performance of satellite is
transmitted, and so on. Altogether, by selectively
placing them, it is considered possible to reinforce
communication by satellite, even we need to take
measures such as deploying vehicles and balloons all

over the country before a disaster occurs.

Table 1: Comparative Result which ad-hoc
communication methods is best for acute period of
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3.1 Primary usage of QZSS

Quasi-Zenith Satellite System (QZSS) in one of
Japanese National Project, which is executed by the
Management Strategy Division of Space in Cabinet
Office Japan. Primary service of QZSS is performing
highly accurate positioning by using it with GPS. In
order to realize this, positioning signals of the same
frequency and same time as GPS are transmitted
from QZSS. The positioning distance error caused by
the GPS satellite is the sum of satellite orbit error and
satellite clock error. The distance is less than 1 m in
theory of GPS positioning. However, a large error of
about 10 m has occurred, in general. There are two
main reasons for this. One is an error due to a small
number of satellites, the other is the error due to the
ionosphere. Especially, the latter's radio wave delay
due to the ionosphere is occupied the largest part. The
ionosphere is the layer of the atmosphere with the
electricity in the vicinity of 100 to 1000 km above the
sky. The speed slows down, when the radio waves
from the satellite pass through the ionosphere. The
errors will occur, because calculating the distance
between the satellite and the user is executed longer
than the actual distance, according to the radio
arrival delay. QZSS is a solution to these problems.

As described above, the main function of the
QZSS is supplementing the US GPS which calculates
the position information by radio waves from the

satellite.

3.2 Secondary usage of QZSS

QZSS has secondary mission which is executed in
the event of devastated disaster. It’s called “Q-ANPL.”
The infrastructures of the disaster area are almost
destroyed, when a large-scale disaster such as a giant
earthquake or tsunami occurs. There is a Q-ANPI
plan in which the two-way communication function of
QZSS, on S band, is used as an infrastructure for the
serious disaster area. Some applications are being
designed by National teams. For instance, there is a
service to notify the location of evacuation centers and
information on establishment, the number of refugees
and the status of evacuation centers. In Japan,
when disasters occur, pre-named public facilities are
used as designated evacuation centers. Citizens in the
vicinity come to evacuate to them. Rescue measures
for these evacuation centers are preferentially taken

according to our law. In these evacuation centers,

equipment for two - way communication with QANPI

is installed.

3.3  Our system design based on QANPI
What we focused on is the hyperacute phase
In this

paper, it means about 24 hours after a disaster. The

when a huge disaster occurs (chapter 1).

more severe the disaster, the more destructive the
infrastructure is in that area, during this period.
Communication infrastructure is no exception.
Because of this, rescue experts cannot find out where
people need life-saving measures. And they take about
48 hours after the disaster to search for them.

To solve this problem, we decided to solve this
problem by developing a dedicated application on the
personal computer of the designated shelter where the
QANPI communication device is installed. In other
QANPI is wused as an

communication infrastructure in the hyperacute

words, emergency

period when a huge disaster occurs. We will explain
the following two points in the next chapter.  One is
how to estimate the location of a person who needs
life-saving measures and the other is the structure of

the whole system.

4 System outline

This time, we designed using the modeling
language SysML recommended by the International
Council on Systems Engineers INCOSE), Fig. 4 is the
representation of the top-level functions in the use
case diagram. If you pay attention to the lower right
anchor, you understand that this will be the site of
implementation of the solution described in this paper.
In other words, this anchor uses the application
described in Chapter 4. Then, as described above, they
send information to the “crisis management center”
via QANPI. The crisis management center is set up in
the prefecture of the disaster site where it occurs,
with the aim of responding swiftly to huge disasters.
The crisis management center will use the
accumulation result of information sent from the
designated evacuation center as a judgment material
and identify the area where there is a possibility that
someone who needs severe life-saving measures is a
mesh. Then, the crisis management center issues a
dispatch order to the advance team. Advance troops

enter the site with a helicopter and inform the crisis
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management center of the detailed situation. Based
on the contents of this communication, we will
dispatch disaster medical doctors, the necessity of
introducing heavy machinery, and request emergency
transport by helicopter.

Therefore, the system we developed this time has

been structures with three subsystems (Fig. 5).

Fig. 4: The Top Level Features of our System

l |

Sul-System B Sub-SyitermA Suk-System £

Far Crisis Manugemant Centir Fer Dirtigratied ivacuation shalter || For Sedcen alflcted ares

Fig. 5: Our systems structure by 3 Sub-Systems

5 Discussion

Attempts to use the satellite communication
network for disaster relief are not new. On the other
hand, these are supposed to be maritime disasters.
Searching in the ocean is difficult to locate the
requisite rescuer and the focus of the rescue is placed
on identifying the exact location of the victim from a
wide area beyond the territorial waters. And as long
as we can identify the location, there are not many
options for life-saving measures after that. In view of
this, there has been adopted a method in which the
satellite detects the position information of the
distress warning signal emitted by the beacon
transmitter mounted on the hull or the airframe and
delivers it directly to the rescue organization or the
like in the nearest country or region.

In the meantime, huge disasters that pressure on
land often develop into complex type disasters. The
Great East Japan Earthquake that occurred in 2011
was a typical example. Because of the compound

disaster, the symptoms of serious people are various,

and specifying their location is often not directly
linked to life saving. At the same time as confirming
the location of a seriously injured person, it is also
required to send other information necessary for the
disaster medical practice. The system we designed has
succeeded in identifying the location of seriously
injured people and then delivering them to the human
system delivering their symptoms with no waste of
time. What we focused on is the hyperacute phase
when a huge disaster occurs, as we mentioned above.
In this paper, it means about 24 hours after a disaster.
The more severe the disaster, the more destructive the
infrastructure is in that area, during this period.
Communication infrastructure 1is no exception.
Because of this, rescue experts cannot find out where
people need life-saving measures. And they take about
48 hours after the disaster to search for them.

This time, we conducted a verification experiment
on the coast of Wakayama prefecture assuming the
eastern Japan great earthquake disaster earthquake
and tsunami. Although detailed data analysis will be
carried out in the future, it was able to improve as
roughly as shown in Fig. 6. In other words, the
life-saving corps arriving around 24 hours after the
disaster shifted from 24 hours after the disaster to 48
hours from the state where the rescue team took time
to locate the seriously injured person and the peak of
rescue was 72 hours. It was able to be done.

We intend to continue considering disaster use by

dual use of satellite communication in the future.

LDO%

Current number
of rescue

Verification
result of
our system

After 48 hours
‘When severe people were rescued

A huge disaster
ncgureed

After 24 hours After T2 hours

Fig. 6: Improvement by introducing our system
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Service design for improving the time value of urban life

ChunLin*, Yuuki Akiyama*, Ryohei Kobayashi*, Tsuneo Kashima*
Takanori Komaki*, Tianyang Zhou*, Tomohiro Morita*®
Yoshie Kunisawa* and Hiroyuki Ikemoto*

Abstract
It is thought that all people suffer some stress in their lives. Especially, people who live in urban areas
tend to have more stress than those in rural areas because they need to think more about rational
behavior to lead a more comfortable life all the time. This stressful life makes time value worthless.
Therefore, this study aimed to make sure that happiness made from concessions reduces stress and
improves their time value. The concession in this study focused on giving way on the street, and this
study tried to make automatic encouragement and counted the number of concessions.

Keywords: time value, urban life, concession, giving way
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A Consideration of Requirements for Wisdom of Crowds Exercise in Collective
Solutions
- Through the Practical Cases of Ideathon and Hackathon in Professional
Graduate School -

Shogo Kamei* and Hiroshi Koyama*

Abstract
It is said in previous research that requirements for wisdom of crowds exercise in collective solutions
are to secure diversity and integrate various opinions properly. And, the importance of commodity
method tools and “infection” from persons facing challenges are pointed out there. In this study, we
examine the way to integrate various opinions caused by diversity properly in collective solutions
through the practical cases of Ideathon and Hackathon in professional graduate school.

Keywords: Wisdom of Crowds, Collective Solutions, Diversity, Complementarity, Integration
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A Trial of Designing Learning for Supporting the Learning the Cognitive Skills
with Simulation Game like Thinking

Tsuyoshi Aziro*

Abstract

Abstract: This is a note of designing learning for supporting the learning the cognitive skills, under
developing. The key concept of today’s cognitive learning is the skill to connect isolated phenomena to
symbol or scheme. The learning circumstances of cooperative learning have merits that diversity of
stimulations from learners and demerit that the risk of optimizing circumstance to individual learner.
So to cover demerit individual learning would be needed. The method divides ill structured problem to
structured part to chunk as operation and ill structured part to deduction as purpose. The methods
would be transferred various categories of technology.

Keywords: Gaming simulation, Learning science, Learning contents, Learning design, Individual

Learning
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Verification of Pre-trained CNN’s Learning Speed using Categorized Images

Atsushi Shibata*

Abstract
We verified image data feature’s characteristics via learning CNN (Convolutional Neural Network).
Deep learning methods, represented by CNN, have a powerful ability to recognize and wide
application. On the other hand, it requires high spec calculation cost and large sample dataset. To
resolve these problem, we tried to divert pre-trained CNN to train same domain image dataset. In the
result, divertible image categories are not same as human feeling.

Keywords: Convolutional Neural Network, Deep Learning, Image Recognition
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Service and business design for in-home medical care
based on behavior observation

Takayuki Kamimura*, Masaki Kuroda*, Shiori Asanuma®*, Hirofumi Uchiyama*
Shunzo Nagao*, Ren Zhengsen*, Liu Jinting* and Hiroyuki Ikemoto*

Abstract

The promotion of in-home medical care and long-term care are important in the Community-based
Integrated Care System. In our study, we observed the behaviors of carers and patients at the site of
visiting nursing service and empathically understood that they feel anxiety, dissatisfaction and
burden. This problem is occurring because the care staff does not know the user's condition when not
visiting, and the patient does not know whether the care staff understands their condition properly.
We developed new communication service utilizing IoT (Internet of Things) in in-home medical care
services centered on visiting nursing. This service promotes mutual understanding between care staff
and users by robot and IoT system which understand the condition of user and talk with user. This
service was realized as a business after validating the effect by prototyping.

Keywords: Service design, In-home medical care, Behavior observation, Internet of Things
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Design Development of the partner robot coexisting with humans
— Robot concept focused on facial expression and arms movement —

Kazunari Hirakoso*, Daichi Takeshima*, Yoshio Kondo* and Jun Uchiyama*

Abstract

The presence of robots has been pervasive in our society in various ways. The robots which assist
humans in our daily lives are called “partner robot” and there has been an increasing interest in this
domain as the market is growing rapidly. The presence of partner robot which coexists with humans
and provide assistance in building rich society will be imperative in the coming years.

In this paper, we will report some of the results from the research of “Partner Robot coexisting with
humans”. We developed a prototype of a partner robot by focusing on the elements that humans
recognize as crucial for communication, ranging from "facial expression" to "arms movement". For this
purpose, a full color LED Matrix was utilized for facial expression, while a pneumatic actuator was
utilized to represent soft arms movement.

Keywords: partner robot, coexist in society, facial expression, arm movement, pneumatic actuator
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Changes in automotive interior design seen from the point of view HMI

Nobuki Ebisawa*

Abstract

In recent years, Interior design of automobiles has changed greatly from the view point of HMI
(Human Machine Interface). Also, further changes will be expected in the near future due to
technological change such as autonomous driving technology. At this timing, I tried to overlook the
changes in automobile interior design from the viewpoint of HMI. In this paper, I considered the
characteristics of each interior design of automobiles according to the interface stage between people
and artifacts categorized into 4 stages: tool level, machine level, electronics level and content level.
Especially, I focused on some of Japanese cars after the 1970s, featured significant interior design
from view point of HMI as case studies, and give an outline of the changes.

Keywords: interior design, automobile, HMI, after 1970s, Japanese cars
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Reduction of Residual Stress on Welded Joint
Using Two Ultrasonic Vibrations

Shigeomi Koshimizu*, Shigeru Aoki**and Katsumi Kurita**

Abstract

Welding is widely used for constructing many structures. Residual stress is generated near the bead.
Tensile residual stress degrades the strength of a structure. The authors of this paper have proposed a
method of reducing residual stress using vibration during welding and applying it during the welding
of thin plates. Residual stress is better reduced when a larger amplitude of the vibration is used. In
this paper, repair welding of the mold is considered, and the surface of a thick plate is welded. Two
ultrasonic vibrations are used to realize large amplitude and the reduction of residual stress is
examined. Residual stress is reduced more than when using ultrasonic vibration. Next, the advantage
of the method using two ultrasonic vibrations is examined statistically. The reduction probability of
residual stress is obtained. The reduction probability of the method using two ultrasonic vibrations is
very high. By the #test, it is demonstrated that the method using two ultrasonic vibrations is more
effective than that using one ultrasonic vibration for the reduction of residual stress.

Keywords: Joining, welding, residual stress, ultrasonic vibration, probability, #test
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A Study on Project Type Exercise for Foreigners Experience-Based Learning

Yukiko Ito* and Hiroshi Hashimoto*

Abstract
This paper reports an investigation on a project type exercise for foreigners experience-based learning
about 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.
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