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Social Media Marketing in International Business Management Strategy:A Case Study
for UNIQLO

Tottori University
Nagamtsu,Toshifumi

tnagamatsu@uec.tottori-u.ac.jp

1. Market size and social media marketing
Social media includes Twitter, Facebook, mixi, etc., and has many users in Japan. Characteristics
of the media are as follows:

- It is tangible because a person disseminates information by means of it.

- It is used to share information, which an individual disseminates to a related user.

- The user who peruses the information sends back a response.

- There exist various features that promote users’ forming relationships.

Social media has the following characteristics as compared with traditional media. In
marketing, social media is overwhelmingly favored over the mass media. Social media
communities are formed because of common hobbies, inclinations, etc. An influential blogger of
these communities disseminates information and aims at creating inducements as well as diffusing
personal marketing communications. This approach is the most effective marketing strategy. Such
a claim is based on the rationale that “consumers trust the recommendation from an acquaintance
or an experienced person the most.”

Another characteristic is its capability of facilitating business deployment to a global
market. The phrase “China, India, and Facebook” is used frequently these days. Facebook has
more than 600 million users in January 2011'. This suggests Facebook’s capability to serve as a
huge emporium, available to the billions in China and India. In the virtual world of the Internet
that has no physical constraint, the market is limitless. Since it allows for connecting easily with
other persons on the Internet, the capability for an ever-expanding business exists.

As for fundamental functions of social media in corporate strategy, USDA SNAP
mentioned’ ”Engaging the public and/or media brings both benefits and limitations. With social
media, it’s important to understand that these tools are powered by people; as a result, thé tools
require time and energy to manage (remember, this is a two-way conversation). However, the time
invested will help form a relationship between SNAP and your audience and create a deeper
connection with the community you serve”.

Also USDA SNAP described benefit and limitation of social media as follows:
<Benefits>

-Open connections and receive feedback from the communities you serve
-Low cost; many tools are free

-Flexible and fun—help to generate new ideas

-Allow for creativity and experimentation

-Increase likelihood your site will be found in search engines
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<Challenges>

-Takes time to manage—to learn and develop relationships

-Not always “on message”—can sometimes be too informal

-Uncontrolled—you may receive negative feedback

-Takes time to refresh content

-Can lead to information overload

2. Internet omnipotent view

However, the claim above may also seem incongruous. Although the capability of social media
marketing cannot be denied, the truthfulness of some points should be verified. First, the claims
for social media are made by those who offer social media services. The expansion of social
media marketing in business presents those service providers with many opportunities. They

believe that only the Internet will prove effective in future marketing activities. Furthermore, they

are optimistic about the reliability of information on the Internet.

Moreover, they are critical and apprehensive regarding the existing mass media. They
make the extreme claim that, in the global economic emporium, only the Internet will be effective

in approaching consumers. The figure below shows the positioning of social media in a

communication strategy.
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Figure2.1 Positioning of Social Media in Corporate Communications Strategy
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3. Cost performance of social media'marketing

As a case, I mention the distribution of concert tickets. When setting a ticket sales target of 1000
sheets, marketing using social media is very effective. Approaching two or more communities that
have some relationship to this concert would probably guarantee the achievement of sales target.

Therefore, they save a huge amount of advertising expenses, and they can attain their
goal at a far lower cost and with lesser effort than is possible through a major ad campaign in the
mass media. However, a media strategy targeting 100,000 people differs from the one targeting 1
million people. It would be necessary to discover many large-scale communities that are likely to
be interested. Furthermore, the business has to adopt a strategy suitable for each community and
approach each one. Thus, if business dimensions are expanded, social media marketing cannot
necessarily be said to be as effective in terms of cost performance. There are marketing layers for
social marketing depending on customers’ demand (see figure 3.1).

The definition of a community on the Internet is not clear. However, the community
results from members’ sense of belonging and level of involvement. Therefore, in a small-scale
community to which a community member belongs, the exchange of information and bundling are
higher. A business will look for ten communities of 100,000 people and examine a strategy for
approaching them. However, it cannot be said that the community of 100,000 people is
functioning as an essential community; it is appropriate to regard it as a mass. If a community
exceeds fixed dimensions, the attributes the community holds in common will be greatly
diminished. Hence, the probability of a successful social media campaign is low, even if the
business approaches a large-scale community.

When approaching such a large-scale community, a business must satisfy the
requirements for a discounted service in order to achieve a profit. In such a case, the effect is the
same as using mass marketing instead of marketing to a community. The only difference is that
the business is using a medium called the Internet. The definition of social media marketing is not

clear. Therefore, mass marketing may be a category of social media marketing in a broad sense.
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Figure 3.1 Social Marketing Layer
Source: Tribal Media House (Modified)
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4. Cognition of Information-

The Internet and social media allow for rapid dissemination of personal communication.
Moreover, the Internet can present a great deal more information than the mass media. However,
even if the transmission rate and quantity of information increases, consumers accept only the
information they are interested in. Consumers ignore irrelevant information, and personal
communication does not spread within a community.

Facebook has 600 million registered users. A registrant on the social network is capable
of getting to know a certain business and service. However, most of the 600 million users do not
actually notice such information since ignoring it is very possible. Consider, for example, the 1.3
billion market of China. A business cannot directly approach all these people. In order to
approach such a sizable market, a detailed marketing strategy is required. There must be an
advertising strategy, a content strategy, and the opportunity for marketing. Furthermore, the most
important and first hurdle is how to get consumers to recognize the relevant information.

In order to challenge this, an ambiguous key-word called “relation” is often processed
and functioned in social media. The “personal communication” by this “relation” is said to
compensate for the low name recognition. However, the idea that information spreads
automatically is too optimistic. Nevertheless, a community associated with a celebrity will
increase the name recognition for a campaign. However, this approach is the conventional PR
method. The only difference is the medium used—the Internet, instead of TV or print media.

As an example of marketing in social media, UNIQLO is frequently mentioned®.
UNIQLO is skillful at marketing on the Internet, so that “UNIQLOCK” and “UNIQLOOKS” may
be symbolic. UNIQLO is evaluated highly when it comes to the exploitation of social media.

Especially, Facebook was used to successfully market the opening of UNIQLO’s No. 1
store in Taiwan. The key to the success of this store was the virtual event “Lucky Line in
Taiwan,” before its opening. This event gave cash back on an item, a tour of Japan, etc., on
Facebook. Some 630,000 people actually registered with the virtual line. In this way, the
UNIQLO fan based expanded quickly. .

However, there are some questions. How did Taiwanese citizens get to know that
UNIQLO would open a store in Taiwan in October? UNIQLO is only on Facebook. Did it increase
its brand recognition among citizens? When UNIQLO opened the No. 1 store in Taiwan, after
fully utilizing the mass media, etc., it utilized social media. This point is hardly recognized in
social media-related arguments.

Moreover, many of UNIQLO’s staff members were concerned about the operation of
social media. They have devoted much time and effort to social media, such as filtering the photos
contributed by consumers, so that quality may be maintained. In other words, UNIQLO has not
left its social media contributions to consumers and has invested considerable money in it.

UNIQLO has moved into Asia, including China and South Korea. The Taiwan initiative
was an important strategy from the perspective of revenue and manufacturing as well. Therefore,

marketing was large-scale. For example, the UNIQLO ad was placed on many urban buses several
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months before the store’s opening. Moreover, a bus station provided a vast display area for a
UNIQLO ad.

Furthermore, UNIQLO carried out mass marketing through special feature articles, roped
in a celebrity spokesperson, etc. UNIQLO started the Facebook page of Taiwan’s No. 1 store on
September 21 just before its opening. No less than 66,000 fans had registered by October 7.

5. Mutual complement of marketing

Businesses should also understand the capability of both social media and mass marketing. Social
media as a medium is becoming increasingly important. Some claim that the information offered
by social media is untrustworthy. Taking advantage in Marketing, the mutual complement of
social media and mass media marketing is required.

The merit of social media marketing is its low cost; however, this may change. One
origination of information peculiar to social media is the approach to a specific consumer layer.
Messages sent through social media would certainly reach interested consumers. Many businesses
have published Home Page and public information through social media. These have attracted an
interested community on social media. Information published on social media attracts a high
degree of attention.

Information such as the development of a new product is valuable to consumers. Mass
media marketing tends to focus on what many people look at. A sharp distinction is made between
the information presented in different forms of mass media so that the different forms of media
marketing complement each other.

Another merit of social media is the dialogue with consumers. Through dialogue,
businesses gain the attention and loyalty of consumers; hence, dedicated resources and connection
with a business’ operation are required. This requires adding an area for dealing with customer
complaints in a call center.

Not only merit of social media, we should remind that there is some risk in corporate
marketing. ISACA pointed out as follows “Since enterprise use of social media tools usually
requires no additional technology to implement, an enterprise social media presence does not
always begin with a project plan and risk assessment. To effectively control social media usage by
both the enterprise and employees, a documented strategy (and associated policies and
procedures) should be developed with the involvement of all relevant stakeholders, including
business leadership, risk management professionals, and human resource and legal representation.
This holistic approach to integrating emerging technologies into the enterprise helps to ensure
that risks are being considered in the context of broader business goals and objectives”’:

Moreover I would like to introduce ISACA’s highlight of risk mitigation techniques for
both the risks of a corporate social media presence and the risks of employee personal use of

social media®.
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Table 5.1 Risks of a Corporate Social Media Presence

Threats and
Vulnerabilities

Risks

Risk Mitigation Techniques

Introduction of viruses
and malware to the
organizational network

» Data leakage/theft

* “Owned” systems
(zombies)

* System downtime

» Resources required to
clean systems

» Ensure that antivirus and antimalware
controls are installed on all systems and
updated daily.

» Consider use of content filtering technology
to restrict or limit access to social media sites.
* Ensure that appropriate controls are also
installed on mobile devices such as
smartphones.

* Establish or update policies and standards.

» Develop and conduct awareness training and
campaigns to inform employees of the risks
involved with using social media sites.

Exposure to customers
and the enterprise through
a fraudulent or hijacked
corporate presence

* Customer backlash
/adverse legal actions

* Exposure of customer
information

* Reputational damage
* Targeted phishing
attacks on customers or
employees

* Engage a brand protection firm that can scan
the Internet and search out misuse of the
enterprise brand.

* Give periodic informational updates to
customers to maintain awareness of potential
fraud and to establish clear guidelines
regarding what information should be posted
as part of the enterprise social media presence.

Unclear or undefined
content rights to
information posted to
social media sites

* Enterprise’s loss of
control/legal rights of
information posted to
the social media sites

* Ensure that legal and communications teams
carefully review user agreements for social
media sites that are being considered.

* Establish clear policies that dictate to
employees and customers what information
should be posted as part of the enterprise
social media presence.

* If feasible and appropriate, ensure that there
is a capability to capture and log all
communications.

A move to a digital
business model may
increase customer
service expectations.

¢ Customer
dissatisfaction with the
responsiveness
received in this arena,
leading to potential
reputational damage for
the enterprise and
customer retention
issues

* Ensure that staffing is adequate to handle the
amount of traffic that could be created from a
social media presence.

* Create notices that provide clear windows for
customer response,

Mismanagement of

electronic

communications that may

be impacted by retention

regulations or
e-discovery

» Regulatory sanctions

and fines

« Adverse legal
actions

» Establish appropriate policies, processes and
technologies to ensure that communications
via social media that may be impacted by
litigation or regulations are tracked and
archived appropriately.

* Note that, depending on the social media
site, maintaining an archive may not be a
recommended approach.

Source: ISACA, Social Media: Business Benefits and Security, Governance and Assurance
Perspectives, An ISACA Emerging Technology White Paper, 2012, p.7.
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Table5.2 Risks of Employee Personal Use of Social Media

Threats and
Vulnerabilities

Risks

Risk Mitigation Techniques

Use of personal accounts
to '

communicate
work-related
information

* Privacy violations
* Reputational damage
* Loss of

competitive advantage

* Work with the human resources (HR)
department to establish new policies or ensure
that existing policies address employee
posting of work-related

information.

* Work with the HR department to develop
awareness training and campaigns that
reinforce these policies.

Employee posting of
pictures or information
that link them to the
enterprise

* Brand damage
* Reputational damage

* Work with the HR department to develop a
policy that specifies how employees may use
enterprise related images, assets, and
intellectual property (IP) in their online
presence.

Excessive employee use
of social media in the
workplace

* Network utilization
issues

* Productivity loss

¢ Increased risk of
exposure to viruses and
malware due to longer
duration of sessions

» Manage accessibility to social media sites
through content filtering or by limiting
network throughput to social media sites.

Employee access to social
media via
enterprise-supplied
mobile devices
(smartphones,

personal digital assistants
[PDAs])

» Infection of mobile
devices

¢ Data theft from
mobile devices

* Circumvention of
enterprise controls

* Data leakage

* If possible, route enterprise smartphones
through corporate network filtering technology
to restrict or limit access to social media
sites.

» Ensure that appropriate controls are also
installed and continuously updated on mobile
devices such as smartphones.

* Establish or update policies and standards
regarding the use of smartphones to access
social media.

* Develop and conduct awareness training and
campaigns to inform employees of the risks
involved with using social media sites.

Source: ISACA, Social Media: Business Benefits and Security, Governance and Assurance
Perspectives, An ISACA Emerging Technology White Paper, 2012, p.8.

6. Conclusion

Dialogue with the consumer through social media can be used for improving a service or for
product development. However, consideration needs to be given to the quality of information on
the Internet. The amount of information on the Internet is certainly increasing. However, an
increased amount of information does not necessarily mean improved quality of information.
Good judgment regarding the value of anonymous information on the Internet is required.

The damage caused by rumors and mistaken comments, etc., which are posted on the
Internet requires vigilance. It is important to be aware that the voice of the consumers on the
Internet is qualitatively circumscribed. Moreover, it is sometimes necessary to disregard
consumers’ voices intentionally. However, that is a very rare case. Most consumer information

found through social media is useful; in order to use it for marketing, it is necessary to promote
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users’ participation. For that reason, content enhancement is needed.

One point that must be given attention is that of clarifying the personality of the
business as a social member. When the personality of the business is established, the consumers
who belong to a community will feel more of a sense of belonging and will improve the
comfortableness of the community. Therefore, consumers provide businesses with useful
information, and the quality of information through social media marketing improves

simultaneously.

Notes

'Kuwahara, Takashi, Business Perspective from Roland Berger,Vol.74, Roland Berger,
May.2011.p.1.

zUSDA SNAP, "Communication Channels”, Social Media , USDA SNAP, 2011,P.2.

Ibid.

‘Kuwahara, Takeshi, op. cit.

SISACA, Social Media: Business Benefits and Security, Governance and Assurance Perspectives,
é\n ISACA Emerging Technology White Paper, 2012, pp.6-8.

Ibid.
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sich as Microsell Surfece mbletop display elficiemly suppon
irnalti-user collabormEn envircmman 31

Whereas the above menbioned festares in using tee touch
penel inlerfzce are very stromg benefils, there ame some
drawhacks, For example, the vusers ordinary noed to wakch a
sereca all the fame unti] I|:|-e::.-' fimash L:-'p-e:ral'iur:ﬁ. n l.15.'i|'.|,[.', il
twrch panel inferfice, Even il they waich tle screen carefally,
they may sometimes |sck confidence 1n accumately selecting
amd lapping o target icon, They also have some difficubiics in
using the device in o bright and rayless envirenments, Using
the device with glances (ex. operating on in-vehicle monitor
whiale drivine) is difficult asd semetmes very dangers,
Adclitipnally, the woch panel merface is tewlly ussless for
bilirsd wserd,

Infowmatiom “haptizatien’™ for making various ohjects like
GUI components displaved on (e screen tangible enlities
anllrscs 1M:|'E'B.‘ai||g atlenftons  from many Tescarchers, The
touch-based interaction methods strenpthen the inmilivaness
and direcmess for presenting inforesstion. 11 has potential
possiblities of naleing a wniversal 1CT service plasform
coverimg wide mage of wsers with different generatlons and
skill kevels, The hapiization alss provides visually-impaired
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Fignre 2. hassraon's Toechtaise'™ deviee Tor Bepmg o Beyboand waih
tctibe sersailons presented on s LCD digday,

persins wath an sffeciove mestbod for recopaizing amd utilizmg
digital datn with the tonch-hased imeraction withoul assistance,

There are comunercdally availahle toech screen devices
with embedded hapise interction capability. Figore 2 sy
the TouchSensa™ hapuc dhsplay protwiype developed ond
markcted by Immersion Corporation [4], When @ wser towches
G compnems (array of Keys on oo ln.':,'l'.l-::-:.mE im Fig;r:e 1
druna om an LU display, he'she feels o realisue waenke
seisatian s if hedhe rmeally pshes the kevs, The device
presents such laciile sensation by vibrating the whole scrsen.
The  hordware  structure  and  wsenle  stinublc genemtion
imechanizn of the device are descrited in Seetion 315,

The haptic digplay shown . Figure I ocan gensrade
differemt vibradion stinmli depending on the tepe of buttons
push. For example, it presenis different stimuli for plphabs
el imeric k.-t:rﬁ._ an e user Percaves thue key tvpe anly
throwgh  histher fouch  sensasen. If we oke the same
mechanisn in cell- aisd smart-phones, the vser can be notified
whesher Iefshe receives an inconsng mail or a phone call vin
a vilwaiory stimlus withoul wvissally checking the screen. Iy
my sz possible o implement 2 new silent mode interfce
passing om the nwil sender or the ealler, To mnke this
fechnelogy possible, a design primgiple for building  on
imlerface  with muntgally  discrominable  @eiile stimolio s
required.  The princaple should  defime mulsiple  stimislus
pasterns giving the user distinctive astile impressions and
albowing hinvher to casily ddentify o specific stimulys mmong
many variagtions. However, here 18 4 trind for ox p||_1|i|:-g| such
Baplic iderface design principle. Owr goal & 19 empirically
work out the principle through developing an experiment
system for checking variad tacule effects and discovering
grod selutions. ln te followmyg sections, we claboraie e
system implenserted by using the Immersion”s ToochSense™
display 2nd some experiments conducted for exploeg U
principle,

I, RELATED WORK

Haptic touch screen s becoming o popular merface
icchnolozy i mabile information termrinals such ag PDAS aiwl

sart-phones [ 5] The operatienz] incerface wsed in the mabile
terninals i mainly hered from GUI dnterfuce anginally
desagned for personal comgmters. Soch iterfice ordinarly 15
diffbelt vy use in asmall mabile dereen. There ore zome rals
fisr i|1l.|:';l.i!:|.tr|:-g hovy tnciile fesdhack nproves the ierminal
inleracinms, Boyunyg ef al, showed (hod the tactile fesdback
improves  the performonge ond sccumcy of some GUI
aperalions on i omehile termimal such as clicking, deagging
arsl dropping, scrolling, and athers [6]. Hoggan et al. focus
e ptamteon on text typing opsrations on g mobibe ouch
screen device [T), They repored thar addmg ihe wmctile
feedback improved the text citerlng aperatiens in both siatic
atsd dynamic envirtipinesle

Touch scoeen tenninals with the tactle fealback have
efficocy ns agalstive informadion devices, Goerreiro et al.
desipned o method enabling blind users 1w mput text by using
the keypad af 4 mobile phane [8]. They evaluated the meithod
by gsimg the pliysicsl keypad of the mabsle phane mther than
thee tactile feedback, Ramda et ol. designed and implémented a
Prlle chamcier display by using a wuch sereen winhile phene
with the tactile feedback (9], They designed three methods e
presenting the Braille charsciers and comducted EXPECITENLs
verily e methods. They poinicd our thal using ehytlinge
paticrns i an efficienr and  peeferable approsch in the
presentziion of fhe tactile foedback. Ternes & al. showed thai
the rhyibun-bused actile feedbuck = a valuable method for
implementing a lage nember of actile effecss vocxabudary [10],
They developed o method for orgamizing nwre than eighty
binpitie dcans, GLT pars with briel mctile aifects, percepiually
ubentified ns different jeons by users. They comducted o
thewangh expenmem for validsting the propoicd  meethod,
Users” comfort is unother important fector G implementing a
pood fnterface fae information terminals. Koskinen ex al,
explared o wiy far presenting a plesant tnetle feadhack i
operatiig GLI walgets [11],

L Sy ETEM OWERY [EW

A Haple Devices

A churcterishic of the haptic technology differentinting
ieself froms other nwdalines is the diverseness of the display
devices, Human foclile sonssiion has oo particular receptor ond
is responsible for vasious senses noross ono emtire body
Therefore, developing a single device covering all senses is
impossible. Accordingly, =0 many fesearch and commerncial
devices mrgeted ot stimulnting seoe spocifie @olile senses
have heon developed.

e of the most widely wted commercial devices is
PHANTOM™ force feadback device developed and markeicd
by SensAble Techmolegy Carportion as shown in Figure 3
[12]. It shows a virtual calligraphy training system developed
in our lboratory. [13], The svstem records calligrapher’s
wiiling actions with some feawires like brshsrokes and pen
preseures. and  later replays  the actions by wsing  (he
FHANTOM device, Therefore, wsers can Jearn the recondsd
writing style of ibe colligrapher thrsesh feeling histher WL
skills witli seplayed lwushetrokes and pen préssuses during
wriling. The swstem demonstrates e effectivencss of the

_'Il;_
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PHANTOM
foree feedbnek i
device tohlet l_|i'-||i:|:'|
writtem character
Figure 3, PHARTOM™ force feedbock devicr osed i 2 wiennd
eslligraphy training sysicm.

haptic iechnology for leaming undocumenied knowledze amd
skills in raditional cralismanship.

Wiheereas the force fecdback devices are pood af presenting
effects like the weights and shapes of & virual object, the
metile feedback devices can be used for expressing the
presence and surfzce texiures of the wiciual object, We
developed an experment syslem by using he TonchSense'™
haptic dispday ns showm in Figure 2,

B Functiona Cverview of Hapife Towch Screen Dhigpay

Figare 4 shows the fimctional overview of the TouchSenze
haptic display protoiype, Figure 4(a) iflostirades the hardware
configuration of the device. A wansparent sheet is overlald on
a ouich panel display and it is connecled fo six actuators for
senerating tnctile effects by vibrating the sheet up amd down.
Each tooi displaved on the screen can be sssocived with a
different stimulus, As shown in Figure 4(b), when the wser
towches a gpecific seon, the system detects o amd sends an
imstraction & the confrol board for genevating the assigned
vibration. Then, the conmol board dives the actisiors for
penerating the target ¢ffect, As shown at the far right in Figurs
ik, the devies can genemte lree diffaent vibeation effects
{pulse, smenih, and crigph It can alzo inerease the oumber of

ia] Herdesow configeeaiion

Enctile stinuli by changing the pottern, duration, and relative
magnitude of the thres basic vibrations, Because application
developers can allocste different stinmli to different GLI
cormponents, they can design a sophisticatsd interface with
multiple tsctibe stimmli. In the cose of vimeal kevboard
application as shownm in Figure 2, the alphabet keys, the
numeric keys, and a space ber can be differentiated by
assigmog dilferent stimuli. Then, e users casily identify the
differcnice bebween these keys by not only viswal image but
also touch sensation they feel when typing,

L Mibrarion Effeciy Expertment System

The purpose of the experiment sysiem 15 to explore o 5ot of
vibration stimuali easily and stably be discriminated between
them, We con use such vibration stimali for presenting
different iems in dee virual kevboard nnd the new silent mode
interface of coll-‘smart-phones ag descabed m Sechion |, We
desigined and implemented an experiment system as shown in
Figure 5, This is an option experined system asking users for
gelecting 2 specific vibration stivmlus aneng four different
stimuli presented by the TouchSensc 1actile display.

Ag shown in Figare 5. there are Bour kinds of “5wpoiry™
buritens (A, B, C, and D) placed on the top of the screen. Eacls
bustten peoerates a different wibisdion paitern, The users are
requirad 10 push these butlons one-by-ane and remember e
tactile impreasions for dhe prssented vibration patterns. Nexi,
they ghoishd push (he “Oliestion”™ bution, o bigoer center bution
an the sereen, sererating oy ideatical patlern wath one of four
inguiry patterns. Then, they should select the same vibration
paricen of the question among the fhar ingutmes (A, 3, O, or [3),
They chaoss ene answer by pushing o button ameng ibe four
“Apswer” buttons placed at the batlom

Producieg practical vibeation simuli requires for finding a
set of tactile effects o quickly be discriminated amoeag
mubtiple pattems with & onln search effiare Consequendly,
we add a Benction o set o limit for checking the four inquire
patierna, We conlipure the lmil a8 ten in all experioents
desenibed @i Section 4, s subjecis can. examine inguiry
paiterns only e timess in totel. The system provides the
Siraning mode” option allowang the subjects o hecome
familiar with the touch display opesitions belfore mnning the

By f
: "h. Smooth intermediary

~ AN R

generate tactile effects

by vibrating the sheet
(b} Tacuile stimuh gemeration mechanism

Figure 4. Funshiznal venamer of ToochSenma haptic d||.|1|p.r
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Frgune 5, Olperation sereet of vibrabon cifocts expenmient sysiem

res| experiments. The subjects can swilch the operation mode
berween the tradning and real rung by peshimg the “mode
switch™ button a3 shown in Figure 5. All subjects’ operations
suieh as the number and order of pressing the inguicy buteons,
selected answers, and cheir correet answer fatio during the real
runs arg recorded wath their personal information {gender and
mgeh. The system presenats the up-to-dste correct mswer ratin
i every rum ns dan ipgentive for the subjects,

I%, TACTILE EFFECTS DE215M AND EXPERIEMNTS

A, Tacrife Effects Decign Principle

Figure & shows the weule effects design principle
employed i e experiments deseribed in the following
subsections, As shown s the fleoee, o lactile effect (o
vibralion patier) copsisls of two ehenvents, tse “push™ buitem
part and the “release” button parn. The former part s
presented to the subjects when they push ihe arget GUI
st and dse larter s exered when they relense the bution,
The release part s activaled when the system detects the
chanpe of subjects” finger pressure and presested during their
finger stays on the screen. Therefore, they com only sensaic 3
parl o the release podlern whereas they can confirm the whole
pash pari. The relense part sinmulotes the tactile sensation
gemerated when the subjeets pud the pushed key back into its
ariginal positon,

We can create eesily amd atably idennifiabls cactile effects
by devising the combinations of the pish and releass patterns.
Assurming that two strong and weak stimuli nre available, we
can prodluce four different patterns by combining the stimali
far the pash and relense part {owo-by-rwo combination). Then,
we can use these patterns for haptically identifying four
diffzrent iems, Addsdonally, there i5 o well-known law @
human perception called Pleron's lnw eating “the stronger
effect enables human 1o rezpond quicker” [14]. We therefore
consider e improve the subjects' response speed by
presenting owe vibrition effects with different strengths. for
the pash and relesse pards,

pater

Fagurs 1, Tactde effects design principls using sdeaions

8. Imirlal Evalwasion

We conducted an experiment fur explosing elemental
parnmeters significant for constucting the easily identifinhle
facile effects a5 an nifial cvalustion. The basic parameters
used in composing an efect are the vibration strengih, the me
lengih for activation, and the sent of vibration (base effects
crented by adjusting actuotion parmmelers such as wibration
frequency and amphiude), The Tmmersion®s TouchSeise
display used in our experiments allows for setting four 1a five
levels of the strength 2id time length parameters. It can also
present three hase effects including “pelse™, “crisp™, and
“amoath™ effect

We camed mut an experiment to see which perameter
ameng the three {erengih, time lepgily, base affisct) is the most
effective oma far improving the precision of touch interactions,
We wsed the system s deseribed in Section 3.0 in the
experiment. The sysiem randomly presents four differem
sy patiers crented by chanoine coe of ibe three pammelers
fothe subiects amd recorded their opertions, We insizlled he
syabem 13 the exhibition of SAINT-2000 conference held in
Koreo in July 2010 and corrected data wath 104 runs [15]

Table | shows the résult of the experiment. Az evidenced
by the table, the vibration tinse length 15 identified as the mest
conlributing faclor 0 ochicve higher discrimination ratio.
Although the rate (30%) is mot bigh enowgh, we consider it
gives & practical reference value, Our goal is fo we e tsclle
sensabions for improving ibe accwracy and performance of
oman-computer  imterface. by complementing  ather
commumcaiion modality such as the visual and acoustic
channels. Thesefose, the 5% rate can be considered as an
appraprile criterton for its comploncstary role, We use this
value as ihie threshold for the practical discrimination ratia o
ihe empirical experiment deseriled in the pext ssction. We
slso analyzed the time length parmmeter that masked the
haghest mie in more deiail in te empincal experimend,

Table 1, Reall ofinitd| cvaksdion comducred in SAINT-2010

elemental paramcters | diserumination mtio
Strength IR G U
Tinge lenglh 0.0 o5
Base effect @{.
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O, Empirical Experimmem
1 Taerile effects desien

We conducied an empirical experinsent by dezipning finer-
gramned vibralion paiterns based on the result of the fnitinl
evatuntion described in the previous section, Figore 7 shows
all the classes of vibration siinuli designed and wsed i fhe
expotinsent. [t consists of seven classes and each ckazs includes
fowr difTerem stinndis paiterns from A o D that ore st and
presemted as “isuiry ™ stimoli in the system shown @ Faee 5.

Ench pattern comsists of the “push”™ and “rebease™ buiton paris
a5 described o Section 4.A. Each part is illusirated o5 o
rectangular shape and the length and the hatching pagem of
the rectangle denobe the activation time length and the strength
of the sdmulus. For example, the color density of the
rectangles in Class 1 and 2 ghows the wibration sirength, A
darker one demdes a stromser stimulus. A value in ench
rectanghe represents the relative strength of vibration {18 iz the
stromgest and 2 s the weakest apes). The hotching patiers in
Clazs 4 denote the sort ol vibration amosg the. three base
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effects, “pale®, “erap', and “smooth,”
The Eeanmes of each closs are as follows:

- Class 1 amd 2: Faar “tepuony® stomuol i these classes bave
different vibiration strenaths with the same time length and
hasic effect as shawn in Figurs Tia)

- Class 3: The vibratsom time lengih s different moeach
slmmzlis 2 shown in Figure Th),

Class 4; The basic effect is different in cach stimulus as
shown i Figiwe Te).

- Class 5: The stinmeli tn this class padrs a “strong or weak™
stimilizs ad a “short or Jong™ ones a5 shosi e Figoee 700

= Chasg 60 The stimadi in tis ¢less bave mojor differences in
vibration stremgih B the “'push’ bsisom part as shown m
Fig,ure Tk

= Class T The saoee differazees 1o wibration strength are
included i the “refease™ baotlon port of the stimuli os
shown in Figure T (this is dee reveraal pattem wath Class
Bk

2y Expertnnemial condilian

We conducted o two days publc demonstration experiment
wing the sysiem at the end of 20010, As shown in Figure 8, we
msinlled two soig of the EYslm with siber research svslems il
4 renl room in an offics builling. Eighty fve silyjects with
various generations ptended in the experiment in wotal. They
firstly used the system in the training mode Tor a few minutes
1o become Eamilior with the tactile display and then exnmined
i selection problem amang the four inquiries i the seal
experiment mode, We allowed the subjects o exsmine the
problem any nomber of Gimes without Tonbtasens and camreciel
A execution fecards 10 total, Therefore, each subjéct scemed
i perform five 10 six mials on average, Becauss the system
gave the subjects questions mmong ihe seven classes in rasdom
arder, they were possible to ey different inquines

A Rewlty aod dleussions

Tublz 2 shows the discrinination mbe of the tactile cffects
m each class. Two classes (@ oand 61 achieved  the
disenmination  fatie higher than the 50% threshold as
deseribed in Section 4.8, Whereas the stimulus pattems used
in Class 4 are created by wsing different base offocts, the
patterns in Class & ane produced by chonging the vibration
tirne length in the push buiton par.

Tahle 2. Regnll of expersment: discrminesion mui m =l dass

niwmber of number af diserimireaiing
comert Answe | Hcormed imswe oirlia

Clags 1 28 15 dd.4 %
Class 2 4 31 320 e
Claas 3 20 H 370.0 %
lass d il 21 59.6 %
LClass 5 17 v i1.5 %
| Clisz & 45 il 392 %
Class 7 17 45 27 40
Lok 182 234 41,7 %

Figure £ Seapdhore taken in twe diss ssparieal cjen mand.

Tables from 3 10 9 show the experimental resilis in Class
1 through 7, respectively, Whereas the “A" through “17 af
the first row in each table répresent the exemed nquiry
vibration pattemns among four varfaton effects when the
subjects pushed the "Quoestion” button, the “A™ through “D
of the first column indicate the pattemns answered by the
subpects, The values in the ables show the pumber of answers
selecied by the subjects. The disgomal valoes screened in eacli
tahle represent the wimder of carrect answers for cach patiers,
For esample, the pattioen & i Class 1 is sueccssiully
identified in cleven times oot of sevenmtesn trials, so bs
discrmination rafin becomes &4.M% (1117), The stimulus
patterns sxceedimg the 30% thrzshold are sereeped in the las
eolumn fdiecrimiinmion ratia) of ssch whls,

We firstly look ot Classes 4 and & exceeded the 50%
lueshadd on avernge. While only two patterns (A and ©)
scare the higher rate in Clasa 4, all four patterns achicved the
huther rate thon the threshold in Class 6, This result sugoeas
= creating lactile effects by varying the wvibrtion time
length is an effective metod for implementing a set of sably
discriminable stimulus patterns. [t conforms closely (o the
finding validated &n the il experiment as described i
Section 4. B,

Mext, we shifi our focus an ihe discrimination ratio af
specific vibration panerns. Soine patiérs schicving te higher
rutio have common features. The parems 2.0 {patem © in
Class I; 51.7%) and 1.8 (58 3%) are created by combining
the steagest stimuli and the pomem 1A (6d.7%) s
coiatructed by combining a stronger stimulus in the push part
avdl 8 weaker one in the relepse I,

Based on ihe above mentioned discussions, we con
surnmarize the following points a8 o design principle for
iking the easly and stably diseriminable siimulus pattemns:

-eremle @ sl of fackile effccts by combining stimuli with
different activitben tme length,

- cresie the affeots with strang uimuli, and

=P -



- create the effects by combining a set of patterns with
different vibration strength.

The system recorded all operations carried out by the
subjects including the order of examined inquiry buttons in
each query. Consequently, we checked whether any effects
depending on the exploration order of the inquiry buttons
exist in the tactile operations. We assumed if the answer was
identical to the last touched stimulus, it may give some
positive effects on the discrimination ratio. We cannot,
however, observe such an effect from the recorded data. We
also checked the correlation between the subjects’ practice
time in the training mode and the discrimination ratio. We
again cannot observe any effect. Therefore, the effects of
order and memory are not so obvious in the tactile

interactions in comparison with the visual and auditory senses.

We need to further analyze the data in relation to the subjects’
gender and age. Additionally, designing and implementing a
practical system with the set of tactile effects found in this
experiment is another important future work [16].

Table 3. Result of experiment: discrimination ratio in Class 1.

number discrimination
A|BIC|D of records ratio
Al11] 3 112 17 64.7%
B|8|4]0]S5 17 23.5%
Cl213}| 813 16 . 50.0%:
D] 1 61145 13 38.5%

Table 4. Result of experiment: discrimination ratio in Class 2.

number discrimination
A|lB|C|D of records ratio
Al2]14]3] 4 13 154 %
Bls]6]3]2 16 37.5%
Cl4141{15] 6 29 51.7%
D]|7{16]3 1 17 59%

Table 5. Result of experiment: discrimination ratio in Class 3.

number discrimination
A|lB|C|D of records ratio
Ald4] 6 1 1 12 33.3%
B|5]17]10]0 12 - 58.3-%
Cl4]1]3141S5 16 25.0 %
D]|2]|314}] 5§ 14 35.7%

Table 6. Result of experiment: discrimination ratio in Class 4.

number discrimination
A|B|C|D of records ratio
AlJ151 001 O 15 ~100%
BJ]2]3}]4]0 9 33.3%
Cl1 2 1.811 12 66.7%
D]|4|14]|]31]358 16 31.3%

Table 7. Result of experiment: discrimination ratio in Class 5.

number discrimination
A|lBIC|D of records ratio
AlS]S5141]0 14 35.7%
B2} 4 1 4 11 36.4 %
Cl714]121] 4 17 11.8%
D] 1 3 216 12 50.0 %

Table 8. Result of experiment: discrimination ratio in Class 6.

A|B|C

D number discrimination

of records ratio
Al14]l 61010 20 70.0 %
Bl2J|10] 6] 0 18 556%
Cll1]14]19}1 15 -60.0%
D}]2] 8 1 13 24 542 %

Table 9. Result of experiment: discrimination ratio in Class 7.

number discrimination
A[B|C|D of records ratio
Al4]3]141]6 17 23.5%
B|l|3]9]2]0 14 L 64.3%
Cl4]9]| 2 1 16 12.5 %
D] 6 1 612 15 13.3%

V. CONCLUSIONS

We proposed an approach for implementing a new
interaction method using a touch screen device with tactile
feedback. We discussed how tactile communication can
contribute for improving the intuitiveness of human-computer
interaction and realizing an easy-to-use interface. We also
pointed out that a design principle for building practical tactile
stimuli is missing. Such principle should define multiple
stimulus patterns giving the user distinctive tactile impressions
and allowing him/her to easily identify a specific stimulus
among many variations. We took an empirical way to find a
good principle by developing the experiment system for
checking varied tactile effects and conducting two experiments
for discovering good solutions. In the empirical experiment,
we designed and tested twenty eight tactile stimuli and found
some guidelines for building the practical system.

We also conducted a questionnaire survey for the elderly
and blind about their expectations on the haptic technology
[17). The results show that it has a potential ability for
effectively assisting such weak persons. Conducting further
experiments of the developed system with the elderly and
blind users is another important task in the near future. We
would also like to design some practical application systems
based on the observations and findings acquired in the
experiments.
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Abstract. In regards to computerization for the field of agriculture, various initiatives are being
started using production and distribution as the subjects. However, since it has not been long since
this began in reality, there are still insufficient matters that have been resolved in regards to the
technical validations and cost effectiveness. Unlike factories, designing and operation of
computerization for farms, necessitates pouring in a tremendous amount of expertise. Therefore to
making this a possibility is ICT and its related technologies of sensors and energy harvesting systems.
In our research and developments, we configure hardware that implement monitoring system as well
as the knowledge management platforms that utilize the very data that were collected by them.

Introduction!

So far, laborsaving and automation in agriculture are mainly achieved by mechanical devices.
However, advancement in ICT can bring them in knowledge works in agriculture. Sensing and sensor
network technologies gathering data on crops and their environment are promising technologies.
Many researchers have been tackling to introduce them into farms [1-10]. At the same time, there are
some barriers to introduce of ICT into agriculture especially in rural areas of Japan and some Asian
countries [11].

In Oita prefecture, a production region development contract has been agreed with major beverage
manufacturers, and a plan to develop the tea plantations of 100 hectares within prefecture is moving
forward. There is now a delivery standard set for the ingredients meant for drinking of pet bottles and
cans, and in that standard, the determination of the harvesting time is heavily emphasized, and is
evaluated based on the data of climate. This means that grasping the detailed climatic data of the tea
plantations will become of utmost necessity.

Although there are services available for wide range fixed point observations including AMeDAS
and the MESH climatic data or such, however with these, since the topography of the tea plantations
is complex, it is not possible to grasp the minimum atmospheric temperature and such in details with
solar radiation, or wind speed, or whenever frost damages occur. Accordingly, we will place weather
observation on several points, measure the weather data (atmospheric temperature, wind speed, solar
radiation, amount of rainfall, and such), and using a personal computer or cell phones and such,
collect them in real time. Also, as data is being accumulated, it becomes easier to assess the

! This work was supported in part by Ministry of Internal Affairs and Communications (MIC) in Japan, Strategic
Information and Communications R&D Promotion Programme (SCOPE) No.112310004.
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harvesting time. Moreover, in addition to being able to clarify the generating mechanisms of a cold
wind damage of the winter season, or the frost damage of the spring season, or the drought damage of
the summer season, as well as their preventative measures, by using simulations from the climatic
data, it will become possible to examine and implement the countermeasures.

Table 1, The proportion of hilly and mountainous areas in Oita prefecture.

District Cultivated Acreage (hectares) Proportion | National | Kyushu
Whole Hilly Areas | Mountainous Rank Rank
Areas
Fukuoka 70,169 12,910 2,069 21.3% 38 7
Saga 47,379 11,729 546 25.9% 32 6
Nagasaki 33,247 11,984 868 38.7% 25 4
Kumamoto 87,478 29,916 3,818 38.6% 26 5
Oita 40,849 23,113 6,401 72.3% 3 1
Miyazaki 51,234 23,657 6,549 59.0% 8 2
Kagoshima 80,642 38,847 3,111 52.0% 14 3
National 3,693,026 1,027,105 368,817 37.8% - -
Kyushu 411,000 152,155 23,361 42.7% - -

However, on the semi mountainous areas in Oita prefecture, environment for connecting a
broadband or a wide range of the tea plantations network, as well as the power source facilities are not
sufficiently established, and the reality is that collecting the climatic data in real time is a difficult
situation. With “energy harvest type environmental monitoring system” and “knowledge
management platform” of our research and developments, our objective is to supply the relevancy of
environmental information and the farm work processes to the farmers, even to these farms that do
not have the power sources or the networks established. In other words, by using the current energy
harvest model, it will become possible to supply information of the farm work processes that are
affected by environmental factors, to every farm (regardless of presence or absence of power sources
as well as networks).

Also, SNS feature which is packaged with the platforms, allows speeding up of information
sharing between farmers as well as between the farmers and the related parties. For example, the
production technological improvement for working groups of “Japan Agriculture” or smooth
technology transfer and such from farmer selections to the selected farmers regarding proving test
developments for new variety developed by every “Prefectural Agriculture Research Centers”, and
will contribute to betterment of the agricultural production system that has become regionally unified
into one. As the collected data amount increases, the different analysis with the platform will be
possible, and it becomes possible to form countermeasures that are appropriate towards matters that
are regionally native amongst the linked facilities. With this, a new public awareness of new
technology for the particular region is formed, turning into training of the people, and will enhance
motivation from an individual level or as a society. Moreover, with the technology and technical
expertise acquired from our research and developments, we can expect the effects of being able to
performing the acquisition of technology within a short period of time for agriculture, through various
ways such as in the selecting of the suitable spots as the tea plantations within prefectural expands, or
ICT utilization for the agricultural production, or for training manuals for the new participants.

Research Subjects

With all expertise and subjects related to the operations and management of the environmental
monitoring system and developing and supplying of tools that utilize collected data, that have been
acquired from past investigative researches and proving tests, we will definitely actualize and by
adding energy harvesting related technology, also enhance functionality. Moreover, we will apply the
technological seeds that exist in universities and “Prefectural Agriculture Research Centers”, and
solve the problematic points of the current agricultural helping systems that have actualized, using
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ICT and the networks, In our research and developments, we design and develop the platform that
makes the data acquisitions and expertise to “becoming visible” and we improve the system that
materializes these types of environments, and we perform those functional verifications empirically
on the farms,

Experiments for Evaluation of Adequacy. In regards to our research and developments, at
“Kyushu University™, a member of owr research project, in addition to developing environmental
maonitering system based on sensor networks that applies ICT and sensing technology az well as
developing a system that displays environmental information on the web, and using these, with the
cooperation of agricultural corporations, individual farmers, and agriculturally related research and
development institutes and such, they have also been accumwlating proving tests that are used for
evaluating validities of these and have been producing various results and subject matters. Fig. 1 will
display the system configurations, and web display screens of the proving tests,
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Fig. 1, These photos are environmental monitoring system in-greenhouse, the sensor slores in a
logger box. The sensing data will be viewing as environmental information on the PC screen, The
source of this figure is from Mr. Okavasu, T. Kyushu University,

Case of High Quality Strawherry Production. " Act Group Strawberry Farms Ine™ prides itself
a5 having the largest class production area (2.1 hectare, according to a proving test 0.21 hectare in
operation) of facility cultvating strawberries in west of Japan. By introducing with the system
mentioned a collection of in-greenhouse environmental information, they have been overseeing
proving tesis for actaalizing the cultivation of high quality strawberries and for controlling production
periods beginning from 2004, with “Oita Prefecture Research Center™. In terms of accomplishments,
based on the climatic environmental information inside and outside the greenhouse, we are now able
to central the skylight window (iming of open/close and operation time), ventilation (timing of
venlilation and operation time), heating appliances {timing of heating and operation time), carbon
dioxide generator (release period, fertilization method, and amount of applied fertilizer). Sinee it is
now possible to display environmental information of mside and outside of the greenhouse with a
graph, table, camera images, as well as work history (3rd party commenis included this time from a
research associate “Oita Prefecture Agriculiure Research Center™) all unto a list, it now possible for
data to be shared between fanmers and researchers.

Amongst the subject matters, improvements in constructing, relocation, operation, maintenance ol
the environmental monitoring system, fulfilling the creation of low priced sensors, and cost lowering
of the devices, are being requested. Also, since current system assumed the displaying and sharing on
desktop computers only, it is extremely difficult to immediately display agricultural information for
performing comparisons, verifications, analysis, or sharing, that are all required steps for cultivated
fields. It is necessary 10 develop the information sharing platform that uses a multifunctional portable
terminal for smart phones, tablet computers.

Case of Private Own Farms. The installation rate of ICT in regards to privately owned farms are
extremely low when compared o industrial and corporate farms, By performing trial installations of
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the previously mentioned systems to privately owned farms, from 2010 with cooperation of “Japan
Agriculture Itoshima”, “Itoshima City Council”, “Itoshima Agricultural Council for Promoting
Industry Academic Government Collaboration”, we have been implementing a foundation research
that investigates subject matters and solution strategies regarding ICT installations for each
management entities. In terms of the achievements, we showed that weather information can be
checked at all time and that these can be applied for catching issues during operation and for making
decisions during work implementation.

Moreover in terms of subject matters, the 3 points that were brought up include simplification of
construction so that even farmers can perform relocation and repairs for the devices, fulfilling the
creation of low priced sensors, and cost lowering of the devices.

Case of Open Cultivation. Many of the produce those are cultivated on bare earth in terms of
growth and quality are affected by abnormal weather due to global warming and such factors.
Particularly in recent years in Fukuoka prefecture, due to high temperature increases during summer
season period, a decrease in the ratio of 1* class rice has been continuing. Therefore, from 2005
together with “Japan Agriculture Kasuya”, we have been implementing a review of fertilizer
management and proper time of harvesting, by using precise measurements of the local climate
collected by the environmental monitoring system and the information it provides. In terms of the
achievements, while the grades and such of the harvested rice in other regions are experiencing a
sluggish business, we were able to actualize an improvement in the ratio of the 1* class rice for year
20009 rice productions and year 2010 rice productions.

Moreover in terms of subject matters, simplification of construction so that even “Japan
Agriculture” staff members can perform relocation and repairs for the devices, fulfilling the creation
of low priced sensors, and cost lowering of the devices were requested. Also, for the cultivated lands,
since securing a power supply facility or a network environment is difficult, a securing of power
source through solar power or such, as well as developing a system that can indirectly retrieve
climatic environmental data that was measured and to be registered into a database, are becoming
necessary.

Challenge of Agricultural Helping System. Through proving tests, after research the results from
installation, operation, and utilization of ICT based decision helping system, the following subject
matters have been actualized.

Improvement. Develop in aspects of operation and maintenance of the environmental monitoring
system. Help for easy installation and expansion of the sensor network system. Help for installation at
locations where a power source and networks cannot be secured. Development of low priced
environmental monitoring devices and sensor types (agricultural specific sensors considered).

Storage. Development and supplying of the tools related to the utilization of gathered agricultural
information as well as storage of the expertise. Discover methods of using information and using
technology (ICT or statistical figures). Develop, supply, and prepare a utilization manual involving
the display, comparative verification, sharing, analysis and such of information. Disclose
measurement data and such information that are intended for sharing on websites. Advice the helping
comments by the specialist on the development and utilization of SNS.

Purpose. In order to solve the problematic points of current agricultural ICT based decision
helping system that we actualized, while proactively applying technological seeds, we will promote
setup and development of following 3 research themes. For sake of advancing the regions, our goal is
to develop and substantiate ICT based decision helping system, hardware, and software in regards to
the agricultural sector. Enhancement of the environmental monitoring system that is compatible to
various environments and user needs. Construct the platform for displaying, sharing, analyzing of
agricultural information, and their validity evaluation.

Research Details
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For overall picture of our research and developments, towards the tea plantations located at the semi
mountainous area, consists of constructing energy harvesting sensors in wide and sparse areas,
mobile relay stations for vehicles and such, and ultimately, & data management center that collects
measurement data. In regards to the energy harvest type environmental monitoring svstem, the
summary of natural energy and sensor is dizplaved on Fig. 2, It allows a combination of a storage
battery that stores natural energy from solar panels, wind wrbine generators, hydroelectric generators

from the rain water, a device that is equipped with a communication module, and every sensors and
memory for the measurement data are ingtalled,
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Fig. 2, This is energy harvest type sensor using solar, wind, rain water and the network of 3™ party
relay system in the field. The source is from Kyushu University.

On the actual farms we will use the solar panels or drive the wind wrbine generators and such, and
perform an investigative analysis on how much electric power can be gained. Also for
communication device, electric energy in the storage battery will be monitored, and when required
amount of electric energy is charged, data will be sent. The matters that involve this data transmission
including effects of communication range are all important points for the envirenmental monitoring
svstem and will be part of research for upgrading.

Concretely speaking, this includes method of determination for data size that is dependent on
remaining electric power, the method of locating mobile relay stations, and transmission timing
control. At the same time, from each sensor as well, we will perform detailed investigative analysis of
consumed electric energy. clanfy relationship between electne power generated through natural
encrgy and data transmission clectric energy, and we will develop a communication protocol that
enables an autonomous collection of data.

We will perform investigation of a 3 party relay system (Fig. 2) in which acquired measurement
data is passed through vehicles for transmission. The mobile relay station will tour through all the
sensors, and ultmately transmit gathered dots to “Data Center”, With this approach, even with
sensors that are placed unto wide and sparse aveas, it will be possible to efficiently collect while st the
same tme, limit consumption of electric energy.

By operating the trial prototype energy harvesting sensor on the actual farms, while evaluating
analysis and simulation results up to this day at same time, in regards to any insufficient points a
feedback can be placed at any moment, and by improving the energy harvest type environmental
monitoring system incloding communication protocol, we plan to devise upgrades.

The ability to manage data of the environmental momtoring svstem in a unified way and to speed
up the secondary use (optimization of agriculiural production, imprevement of production
technelogy, administrative improvement, and feedback to research and development) of accumulated
agricultural information database is one of the most important points amongat platform construction.
Om the system being developed, every type of envirommental information of the farm is displayed,
and not only can the worker share and analyze, but alzo by equipping SNS that has experienced a
boom in the number of registered users in recent vears, their communication on the day to day level
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becomes much easier. Moreover, through management of all shared and collective expertise of up to
today (a place of wisdom knowledge) between farmers, between the farmers and the related parties
(“Japan Agriculture” staff, staff of “Improving and Popularizing Agriculture”, researchers and such
are assumed) whom are all users, it becomes possible for experienced people and field experts to give
their advises. This is what we call knowledge management platform.

Summary

Research accomplishments of research subject were unfolded at the tea plantations in Oita prefecture,
and with cooperation of the farmers and agriculturally related parties, we will implement a
comprehensive operations test for the environmental monitoring system and the platform. We will
evaluate and verify overall stability, user-friendliness, availability. By planning to successively
improve and modify problems that are discovered, we will build it up unto a more versatile
specification. In order to perform experiment that assumes application and utilization of
achievements up to now in a concrete way, we will perform regional and coordinated environmental
constructions of the field, as well as perform verification of functions, performance, and such of
developed technology.

Although it is surmised that turning agricultural information into “knowledge” will be a difficult
task, it is also strongly identified from the past, that data accumulation and its application is a critical
factor and we are expecting that methods will be established for information sharing of agricultural
knowledge through ICT. Also through improvements and generalization of the sensor network, a
motivating factor to the farmers as well as farm management system will follow, and through
establishment of a foundation emphasizing environment, optimization and social participation of
agricultural industry, and safety information transmission regarding food for the consumer will ripple
as a huge effect.

From here on, we are scheduled to ultimately compile the verification experiment of this year
implementations together with research and examination results related to the scope of application of
technology, its validity.
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Networking System of Disaster Prevention using Smart Phones])
HREIALEIF—inBRE (XRYR})

QBP (JUlA > & —Fy bFuav=zs b) U= a v 2011 (BFR TKEEICH
ABFy b= H7HELE?~ERIBETTIR ) - FTy b T —LRE)
ISIT BXHiS (759 Nava—F 4 VI OERY : BE) FES (RV R
r)

BRESALEIF—inEH (EFFTVEVT—vary+RY X })
FHREISNEIF—inFR (EFFTLELVT—Tar+/3RY X 1)
FEIEBEFRREFRET A — 7 2BEER (RER (BAHRCBITS =AM NVEE
ORANERRBOBR~2 TV K/ V=V X VAT 4 TOHERET L~))
BHREIFLEIF—inl@ (5L T—Valr+3RY X )

ICACII 2012 Conference in Taipei (3% [Knowledge Management

Platform based on the environmental monitoring system with energy
harvesting sensor motes for tea farming])

_99_



2012, 03, 22 WPSLEIEEN 2 IEM L BLiE e o S o R SRR TR (R TR
RO 1T FER -~ )

[#%]

WoARd T, Wi, WERs, S, SEHkE. RERELDL, TreEET

MRS L P M e L R w b P e — A BUER v — b7 A ORI S8

i,

ARV P2 THESS VR —Fw FF 8 SO0 F=FES, The Twelfth Rorkshop on Internet

Technology (NET2011)

Eiji AOK], Tatsuva KIEUCHL, Kazuyoshi KORIDA, MNaohiro YOSHIYAMA, Yoki
SHIBATA, Maszays TAKAHASHI, and Makiko TAKENAEA,

"Study on the Social Networking Syvstem of Dizaster Prevention using
Smart Phones, ™

Proc, of the 5ith Int' 1 Conf. on Complex, Intelligent, and Software
Intenzive Systems {CISIS-2011), pp. 691-606, Jun. 30-Jul.Z 2011.

Eiji Acki, Ren Budo, Akira Fukeds, Tsuneo Bakeonishi, Shigeak:

Tagashira, Takashi Okayasu, Naoyuki Tsuruda, Satoru Vamasaki, and

Yasuhite [murs,

“Knowledge Management Platform Bazed on the Environmental Monitoring

avstem with Energy Harvesting Sensor Motes for Tea Farming, ”

Proc, of 2012 Internatiomal Conference on Affective Computing and
Intelligent Interaction (ICACITIZ012),

Lacture Notes in Information Technology, Vol. 10, pp. 217-223, Feb, 27-28 2012,

wiEIST (HREEHE)
WEROWET 4 - Wil S 07 4 B 2 WA (B3 8 i b o)

< it =
[P it B Ll L s Mkl
2011.10.20 | BB Pk 23 EEREFEREE | TP —F 2 M | EFERE )
A (AR | 2 ) 1o
s
2011.11. 9 4] KE P11 A& £ +-— fERioRb LS [ EEETFHSE
M@= 74 L A~ | BE
A HE |
2012.2.9 FpT KETHEERRBELEE | Ry PRH2IIHD | no—T0—2F
[p s s e i (TnE 2 JSEMER5 | Gh ST | (B
b oS AFES) AR~ DAL |
2012. 2. 24 K Fek2 JFEEETREHE | EEIROLLD | HREHERHE
HEANEREIT— wiET b A~
OE
< B >
it T B ot R L e L e | 5 - T R
2011. 10,14 | A#F HfAHRESH | (F>F—F 2+ bLbo | ARAENSSTRER
e i e AR R Nl 2
& HEliz v T

_]m_



K*EERKF (HRIA—T 1 R—45—)

[Z£R]

2012.2.1 ER2BEEFVELRY B AEREMNFITRD
ik Y —3 7 b &8

2012.2.27 TR 2BEEFVFEEFMY B FERENRICHKS
MHg o o Y — 7 ) 1EELE

2012.3.16 ¥R 23 FEFIEEFRV B AEREXMNKRICHRS
Mo > Y — 7 A EESE

(3]

OXGRELTED ITHERHESEE Ry FHALAEVZ—)
2011.06.17 Xy FHALABEES in Ko™ (KOTHEREZ ¥ —) T KR, X%

mHEFZEAS

-101 -

2011.11.16 | K4 HEHFEIF— | THEBICKRDON D | BRIEAETFRRES
(2EERET METN L AHE~DE (KC S K455
¥) R HFq
2012.1.19 Koy AR R E HAEIC RO O 515 | KYBRBREHEY
MEFNEAE~DR | #—
&
BFEHEHLDRy MIBIZOWT &%, A, BR#ZICHTHEe s VERER
X B
BAgR - | @B HRE RES
2011.7.7 K5y T SERRIG R 2R (240 4)
2011.12. 15 REGTSER/NRER | NS, 644, hEE1~34E4(400 | £ ¥ —F v b HA
4) R
2011.10.26 | KBRS A HEBEFR | 844 (709 4) ANEEE
2011.12.12 | K4YTISIRAET hFERE 1 E4£ (1504) Ko, BEMER
2012.3.8 KOTMEARIPERL | P2 1E4E (150 4) Koy, BEMHRE
Bk B g
2011.8. 10 KOTHAFR/NER | A (154) A4 F—x v bHAl
2011.8.18 RATHMENTER | BATHBE (104) mAnT ICT {5 AFHE
2011. 8. 23 2R = B HATORBLEMBOSSE (120 | XS REHEMASH
4) il
REE
2011.7. 11 KOMULEFHER | R#EHE (50 4)
2011. 8. 18 MATMEANRER | BATHERE
2011.12.11 BIFB—ConPl | KSREPHESLSMBEKLP TAKE (3004)
aza
WEE
- fHEALE PESE REHBEE [7—7 4 B7E 2010 Ef#s)




2011.08.09

2011.10.26
2011.12.03

2011.12.09

2012.02.03

2012.03.02
2012.03.15

v hbALAFEES intE@A™ (EEHLFEREBPER) M KoKk, FB
FE/NPERRBLEOS

Xy FHALABEES n HFET FETRLIY) T KR, FETHIS
Xy bHALAEES n BEKXHET ERXFRPRARE) F#E: KoR. &
BRHEH

Xy bHALAEES in BHKHFTH (BHKXETIEM/NER) E# : Ko’
/R

v FHALABES nfTAT PTETUERE) F#E . XKoR, MTRTHES
[SES

Xy bHALAEEBS nTHT (LWEITEBE/NER) £ . XKo%, frEad
BBWERy hHALAEIFT— M KSR, A —BF

Ogtxal7 4 - HREITNERER, A1 ¥—Fv b NTTINVZEAT35EE
(1) RE - 4% - 2EICHT HHERE

2011.06.16
2011.07.08
2011.10.07
2011.11.22
2011.11.30
2011.12.06
2011.12.11
2011.12.14
2011.12.19
2011.12.21
2011.12.22
2012.01.13
2012.01.20
2012.01.23
2012.01.25
2012.02.07
2012.02.08
2012.02.09
2012.02.10
2012.03.08
2012.03.13

RETALFNPFER HRETLVHBERE K600 A
BATSLENTER BRETLVERS #9300 A
ROARALBFER BRETILVEREZ K600 A
ROTULFBI/NER FREI VRS M40 A

RO TEREEMFER FREIL - FHEX2 ) 7 4 HEHS
AT EENNER FRETLVEBRE  H40A
FEams PR AMERERS M 300 A

WHRTLZr EPFERE BHREILVHEESE P8O A
ROMMLEFPER HREITNVERSE 600 A
INNEEER HBEHBRHEES TR KHH M40 A
ROTILEPFER BREINVHERSE 500 A
ROBRUZWULEHRE FRex2) T 0BT 5#%
EATERE/NER BHEILHEESE  H30A
ROTIUEHARPER HREITAVHBESE 600 A
RORMHFBAESR FHEINVEES 560 A
BAATRRE N BREILVEES P30 A
ROARIZABEZRER FHEILVERS 400 A
ROTIMREPER BREIALHRESE 400 A
RORIHEER BHREINVERSE 540 A
FRFER RBPFER BREILERS 150 A
RABRMRHSEERE HFHREITNVHERES 500 A

#1170 A

%130 A

(2) Ri#E - BRI DR

2011.07.06

2011.08.10

2011.08.10

2011.08.29

2011.09.08

2011.09.15

8T 7 VRS (KHEAREARSE)

X REBAKX PTA #60 A

e Xy MRLEE BIFTHRARSE)

X5 JIRTHREZAES  #R REE - 8
RHTTHE 10 ERBRETE (KOTHFEBRFEE L 7—)
X RATBEZERS MR #HB HI10A
A v F—xy MATGRE (B BT HER)
g KEREFEVEFTRRESE MN&:#HE
ROTHEBIUEETHE (KomiEHREE L ¥7—)
M KpTHHEERS AR %8B H20A
DUVPL Ky > FBRY A — VEEFHEIARD Yy —F AL ¥ A L& bS50
(FIEHELE)

#20 A

#920 A

—-102 -



2011.09.20

2011.10.06

2011.10.20

2011.11.09

2011.11.14

2011.11.25

2011.11.29

2011.12.02

2011.12.07

2011.12.14

2011.12.19

2012.01.24

2012.01.25

2012.02.05

2012.02.06

2012.02.14

2012.02.15

2012.02.20

2012.02.29

g KOREVETRRESHE % FEFPTA #30 A

DUVRPL KRG >FERY A — MEEIFEHEEIIANRDY—F L YA LE bS]
(fPEmREaIa=F 4L 7—)

FH RGREVEFTRRESE %R FETFPTA #30 A

DUVPL RG> FERY R— FEFEPBECANRDr—F LI AL FE ST
(RE=BEER)

i KSREFVEFRRESE x5 PE=MBEP - R PTA H20 A
BHRKFETBEETAERES (RTH0H)

I BRRFTEESSE Ao HB H20A

DVPL KRG >FBRY R— bEETHBEANROT—F AL bE FT T
(R RALIEREIESEK)

FHE . KORFVEFTREESE AR FHA¥ERPTA 20 A
KOREVERRERESE (KOATVAFT—KRT L)

F KyREVEFRRESE % REF - BB 100 A

BRI/ NP ERARIEETNASMHES KB ERM)
g BERET xS HE 30 A
BFHREITNLVEERS (KomFRFEE %)

T KyTBEERE 3R PEIEEEETEE
A F—Fy MUBERE (BETEET)

X RORFVEFTRERSE M5 AEHEEREHHE H50 A
DOPL K> FBERYR— bHE Fr—24be—L#EE (AAZRERK)
g KYREVEFTRRESE x5 AEZMRP - B PTA 20 A
DUPL K3 > FBERY R— bHEE r—2A43bve—LigE (PETEHES
&)

T KOREVEFTHRRESE x5 PE@TPTA #30 A

DVPL K >FERY B— hEE Fr—F A4 bo—LilE (BFEHRREER
T KORFVETFRRRSE MR FHREEESKXPTA #20 A

DO K> FERYR— rEE Fr—2 44 MCBETIHEE (FEEER
8)

g ROREVEFTRRESE 3% FETPTA 60 A

DUV Ky >FBRY R— hHFE r—24bo—LHE (BEREEER)
X KOREVEFRRESE X% FHRREEKPTA H20 A
BRERATEVETRTRSSE FRTILVERS B%ERTPRARE)
g BAeAmEVETRTRSE x5 R#F - BB #9200 A
BHESN - A F—F v MHES (BRINFPER)

M BIPER d%:HB KH30A

KoyTiE O EREEFRERHHS HERS (KoTULEE)

X KOTHEERS % KR#EE-HR H140A

EHtX o) T A HES (RORIEHULEH KT

g KORIEHRULEARE % BA 60 A

DUVPL K> FERYR— b FE r—24bun—L#HE (HH=ZREK)
I KPREVESRERRESE X% BEH=MEYP - &K PTA #20 A
BRES N - A F—Xy MHES HEF/NFER)

T BEER MR HB KM20A

70 A

(3) ZDHDER

2011.06.17

2011.06.29

TARABREYV4—7 Ry b bITNCEDRWEDIZ] (TAXR)
g KORMEBAERE -  BrERZE7 7Y 3% KGRE #H3B A
V=X VAT 4 T iiEE

-103 -



2011.07.07

2011.07.21

2011.07.30

2011.08.20

2011.09.09

2011.09.29

2011.09.29

2011.10.18

2011.10.21

2011.10.25

2011.10.28

2011.11.19

2011.11.24

2011.11.28

2011.12.08

2011.11.28

2012.01.12

2012.01.26

2012.02.18

2012.02.25

2012.03.10

. RORIT XR KGERITITR K25 A
BRESHRBTHES (A /3—HF)

T KHRE MR KOREEZEERE M20A
ITERAREEIF— EREX=2 ) T 40RO T) (Y74 T7H—N)

T Ky REZAGEEE K100 A

BEBRAERET FALF—HEELTA v F—XRy PP —EROBRIZOWT GRRETT)
g BAEBERT KA — - avdLF U MEs MR 28 H100A
VET Ry PROPRZHEX 2V T 4 HES FBREXF2V T 1oT21 (T4
R R)

FE: =Ty bRy MR :2R WE0A

K4y WpE T EE BBL (K45 1RT)

F#E . KRELFHEEHR R REE H20 A

KT EOBHELRCE LHEE FREXaY T4 2T?) (KyRIIEHRLE
HKE)

I KT NR: KSHE 30 A
FREXa ) 7T AHHES (KHERIT)

FE KORIT K30A

HBABRRBLVLVLT v THHE (TA4XR)

M KOBRHEBAR - BLRZESIY W ERAEEERKE 0 40
A

BEZEDT-HD Facebook EIF— (V=L 2 L AF 4 7 TCHXTBREES
NeteXa U7 1) (KO@RITHRLV Y TEE)

FE# . NPO K& IT BEH#HEE ¥ —, BXESEKRDHIT
100 A

Ky REFEERETES (N1 35—

FfE KRR MR KOREERE H10A
RGRYA S—T oxkipEs (EeRiFrzr ¥—)
FE KPRV AA—TodEEE#ES  H50 A
HREX Y T HHES (KoTHBETFRTEREY %)
EE NPOEAYVS/E—avit #2 A
ARETHBRENT v THBE (FHRTLELE)

FE KRBT O H®HBR:RE HI0A
FREX=2 YT 4 HHES (KHRTT

i R8T K400 A

O-labo #7208 (MEHREF =Y F 4125V TJ (P7ET O-labo)

FE : KATHEERS MR KoHE H10A
BFHEX=2V T4 HES (KOLT)

EE . KSEIT #9400 A

BREX 2V T A HHES (FOINANLY)

T BTN B30 A
FBEX= VT 4 HHES (KRHERIT)

EM# . KHERIT #9300 A

A Z—Fy M NTTNVEBSE (ERNTHEBRERE &)

E AT HR  HERERHERE B2 A

REEEREX 2V T A HEMETA b= b —2 (BEX2UF 1285 <F}
& AP L)

. BEAEREX Y T8RS W40 A

HEBEEET R F—HHES (K £H L RERHAEVT)

E: BARHEBRERET KA F— - a2 MEISEASRES

X% BEE D

xR :

Sip

_104_



2012.03.12

2012.03.13

2012.03.19

B ®MIBA

HREX=2 ) T 4HHES (FVFALNLD)
Ef HRASHET IR H30A
HREX2 )T AHHES (KOEHRIT)
EE:RHE|T #9300 A

Ty b bITNEE (R IREBBER
FEAFE WA

[ A5 4 7 K]

2011.07.16
2011.09.04
2011.11.20

2012.01.22
2012.03.18
[EEEE#]
2011.10.22
2011.10.29

2011.11.02
2011.11.06

Eopre:ki))

OBS V% lhobdlrlt T TALy b HE (Twitter 2OV T)
OBS 524 Thobbiplcb T TANLy b HE (Twitter 2OV T)
OBS 7V TbotdHbRRI-hT 741y M) HIE (R=RD0EF2YF 412
2N T)

OBS FUF [bobdbiri-tH5 7Ny b HEE (Facebook & X<wHD b
T T MZDNWT) '

OBS SUF [bolkbRIiclHTIARVyY b HEE (F—F A FE 2 —ZoW
<)

KyERFMET [BEHED-DD Facebook £ IF—) DHEIZTHOWT
KBERFHBAR KPRV AN—TFT oW RGBS TOEBEIZOWT
RoyERFHHAT TO&) WEER

KRERFEHAT Xy bOfFEKR FEHEFHh

"A Case Study on Consulting Services and Their Development in a Regional
Network Security Center"

The Sixth International Conference on Complex, Intelligent, and Software
Intensive Systems (CISIS-2012) 2012.03

Author : Maiko SHICHIJO, Ritsuko WATANABE, Eiji AOKI, and Kouichi UTSUMIYA

=105 -



EMERAS v 7—8 (F2 443 AT

Az
BIFTR
EBRE

G ER
wE
k=g peii
EEHREA

B a—7 4 %—4

TIYARZ b

RS
PSS
HWRAH
%A

ERBER

THE #—
o8 R
A ORZ

D #BT
Iig B
WitE &%
AN - ¢
2 U
HiE BRKF
A EE
BF K@
JIlE ¥R
=5 S 7]
q)ll Bk
XE B
A EHE

il N
R =
TEmE R
JRE =Rk

RE T
TR #E

K H=
WHE fn¥
K# FIX
mE %A
PREF 2
iy E—BR
HH g

Go Seon—Gyu
MIN Kyoung-Sik
Steven Veltema

RO RFREER

B AU RS TR
RaGo—A——BKXE 1 TH—ERE
TN—T=R—T%

M KET R T 5 LSl B%et v ¥ — 25 8
Koy R ER U E R IR

B KFEEABBRKFERFHE RS

B REEIE ARG KELESHIR
RSt EEERE
WHERFEER T HHERFRE

B REFE AR KL R A8
BERIREETEE R SREFEREIE
#EA v F—Ry MEREBREFEHES
BEFEFEBIEAKRS I TREHEL 7 —

_106_




BRE—% (EfRk244£3 /8%

R
e
HER
HHHE
HE
He
HE
HeE
e
HE
HE
B
%
B

B g =
FER
ER

WA
FHA
wHA
WA
A
WA
FHR

B =]
FER
FEA
AR

RE (Rt
BE @
KX BE
FHREZ—
fRE AR
RGERER
M &
MR TR
W4 HEsR
HE RE
B
PER
RE FER
g #H
FRARE ZER
=i FoA
K& IEFN
RKFnEIEF

AN =L 5
¥iE MmiA
B TE
mA K
®E FE
M 5R
BRE IERE

BAR -
wIn &
BE %
S b
R R

TR R FERFEGTH I A R AR R 2%
Bt a7 7 REBRMELEE
ZERFE RS FH TR

R KELFHIR

WRIEKR¥ERE - BlIFE

RERFREFERERER

— XU FEA= 2 — AT 4 THREBLBEE
Koy RE

BRAESNT TF - B RPITRE /N — 7R ECEAT R
RS E LB ET 7 2o —
AXBSEXNSHEPITERERE

BAEtA v ¥ —F v MAATETRREBEEEITR
RS RGEITITRER S EERE
BREEEFMITRETHBR

UM KRERFERR Y AT L©MERELFIF R ER
RMEHHEASHEFEERE

R R FREBORF IR B

LBA (BNAR-EVRR - TIA4TR) EFERKR/NPOREENE
itk

JaRrRRA v haa=y—ar AFERSHEARBEHER
MAEE R FR R BRI
Bt —7 1 v MKRIEREERE

BREtA v F—FRy T T AR &

7 54 FF Ly ABRRESER KRB RBILR

Y7 "R T L a bR ET — 4 BEEARIUVNEETE
Fv MU AT AXBRESHE BITRE

YT - RXTV v IEESN—T BEREEATEY

A AHGEH S R BoERER

U TR R FIEF Shilem,/ EFEESHIRR
BRettT 2o — L —REBFERLE
BREZBRFRERBENE

BERAHNS VY 22— 3 v AW A AREREREERE

- 107 -




ERMRA—¥ (TEK2453A5KE)

754 7Ly AERett
757 7Xxy b —7 2ABKXSH
BRERKEASHT

et Ad—a—v—
RS Ko BRIT

RO —7nNT LastkRXeit
KBS KT AFRERY—ER
REERIFEHASH

TR AT A RMBERESH
Rty —of —v—
YRavATFAXEREEH
ERBEKITEKRRSH®

V7 " AT LVasgEet
BASY Y P AFAX
Fa—=Y 7T kAL
FUOENRIHERESH
KX&tBaBa S LF b
AARETRRYRAT A IB|RAESH
Xy hT U RTF AXBHEREH
KBS BMET

TAT 4R

IV EEHRRNST
ety a—

(50 & IE)

- 108 -






