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Theoretical Analysis on Blue Light-emitting Diode Patent 
Disputes by Extensive Form Game 
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Abstract 
In this paper, we describe a case study on business as an application of game theory. First, we look 

back on the development of game theory. In particular with regards to extensive form games, we 
further describe a series of fundamental theories starting from their definition. Finally, we succeed in 
explaining the strategy accepted by Shuji Nakamura, Ph.D. who fought for patent right litigation 
against Nichia Corporation in 2001 by using game theory. 
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Touch the sound picnic;

   *     ** 

Touch the sound picnic; “sound feeling” workshop using

sensory substitution device

Junichi Kanebako* and Kouta Minamizawa** 

Abstract 

The most common approach for blind people to appreciate visual art such as paintings is using Relief 
sculptural techniques which allow them to touch the surface and feel different textures. In this way, 
there are many examples of practicing painting appreciation for visually impaired people by modal 
conversion of visual information. On the other hand, there are few efforts to listen to sounds for the 
hearing impaired. In this research, we practiced an art appreciation workshop featuring sound by 
touch, using a device that converts sound information into vibration. The results of the research we 
conducted using Touch the sound picnic  show that the vibration representation of visual artworks 
works effectively when compared to a simple sound experience. Moreover, this device allowed hearing 
impaired people to understand the direction the sound was coming from, thus realizing a fulfilling 
experience.  
 
Keywords: hearing impaired, sound art, sensory substitution, haptic design, embodied media 
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Development of a Handy Stroke Discrimination System using Machine Learning 

 
Hiroaki Ohashi1, Michiru Aoki1, Xiangyang Xu1, Keigo Shigeta2,  
Terutaka Yonemori3, Shoji Matsumoto4,5 and Hiroshi Koyama1 

 
Abstract 

Stroke is a major cause of death in Japan, and this is one of the main reasons that require nursing 
care. In case of emergency transport of a patient who is suspected of a stroke, it is necessary to start 
appropriate treatments immediately after onset, and it is preferable to transport to a facility that 
performs specialized medical stroke care.  
There are several prehospital stroke scales that specify observation items and their evaluation 
methods for discriminating a potential stroke in the prehospital setting. In this paper, we report our 
development of a handy stroke discrimination system using machine learning utilizing prehospital 
stroke scales, to support discrimination of potential stroke in the prehospital period. 
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*  

The Model of the Third Modernization : the Historical Background of the 
Financial Ownership Developing Economies 

Mitsuhiro Maeda*  

Abstract 
The author, under the cooperation of SADC-dfrc (Southern African Development Community – 
Development Finance Resource Centre) and DBSA (Development Bank of Southern Africa), has been 
trying to establish a new developmental strategy for southern African region in the 21st century since 
2013.  The newly compiled developmental strategy is named ‘Financial Ownership Development’, 
mainly based on the initiative taken by regional networks of sovereign and sub-sovereign financial 
organizations. This strategy targets new industries, including finance and education industries, and 
thus differs with an authentic strategy taken in the East Asia in the 20th century targeting 
assembly-type manufacturing industries. This paper aims at compiling the original long-range 
framework of modernization, in order to supply a reference of considering the effectiveness of the new 
strategy, by the methodology of reforming the Modernization Theory of Info-socionomics by the 
concept of globalization (inclusion) of the World Systems Theory. 
 
Keywords: Developmental Strategy, Financial Ownership, Southern Africa, Modernization, 
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Analysis for Specific Personal Information Protection Assessment documents 
in the Social Security and Tax Number System of Local Government 

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

 

Abstract 
In the My Number system, in the case of clerical work handling individual numbers such as local 
governments, it is obligatory to conduct specific personal information protection evaluation by the Act 
on the Use of Numbers to Identify a Specific Individual in the Administrative Procedure. However, 
there was a report that the protection evaluation carried out by the local government was not correctly 
implemented. In this paper, we introduce evaluation of PIA to local governments in Korea and 
analyzed the relevance of risk assessment and measures concerning the all items assessment report of 
the released specific personal information protection assessment report in Japan. As a result, 
evaluation and inspection were not done on whether operational risk measures were sufficiently 
implemented. There is a possibility that the risk mitigation measures on the handling of the personal 
information file including the personal number are insufficient. 
 
Keywords: Specific personal information protection assessment, Protection of individual privacy, Risk 
analysis, ISO22307, ISO/IEC29134 
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A Study of Public Building Order 

- Abstraction of Issues from the Viewpoint of Fundamental Theories of Artifacts - 
 

Satoshi Yoshida  
 

Abstract 
The role of orderers in construction of public building is important, but there have been some problems 
about that in these last a few years including Olympic facilities.  
Construction is so complex because of many elements and processes that are in the different industrial 
fields, so it is difficult to fix the way to order buildings which has own various conditions. Therefore, 
discussion of this topic has not developed enough until now, and it is necessary to consider that 
immediately. 
This paper explores the points of public building order system in Japan, and to study the issues about 
that system with fundamental theories of artifacts. These fundamental theories are useful to 
understand characteristics of issues and direction of solution. Especially, the theory of creation process 
of artifacts shows the important points of issues of order system of public buildings.  
. 
 
Keywords: Public Order, Design Process, Order System, Artifacts Planning  
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Private information protection management level evaluation survey for 
public institutions in South Korea 

Sanggyu Shin* and Yoichi Seto*   

 

Abstract 
From October 2015, the number law was enforced, and the citizens were notified of “My Number.” 
Beginning in November 2017 full-scale operation of information cooperation began among local 
governments via an information provision network system. Personal information including “My 
Number” is referred to as specific personal information. In local governments and other institutions, 
implementation of specific personal information protection assessment was obliged as prior 
correspondence to affairs that deal with specific personal information files. Based on the evaluation 
report issued by the municipality is necessary to analyze, whether the municipality or the like is 
appropriately implementing the protection evaluation of the specific personal information prescribed 
by the numbering law. For this reason, this paper was investigated with reference to the personal 
information protection management level evaluation for public institutions in Korea as a reference 
material to see whether the analysis is correct. 
 
Keywords: Specific personal information protection assessment, Protection of individual privacy, 
Public institution, information protection management level 
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CyExec  
 

 

Proposal of Cyber attack and defense Exercise system CyExec          
composed of ecosystem 

Yoichi Seto**, Ryotaro Nakata***, Shinichi Toyoda**, Kumi Hasegawa*                    

and Sanggyu Shin** 

Abstract 
Cyber attacks are becoming active and sophisticated. There is a shortage of security human 

resources corresponding to Cyber attacks, and human resource development is an urgent task in 
Japan. In this paper, we propose Cyber attack and defense exercise system "CyExec" based on the 
concept of an ecosystem which can jointly develop exercise program in practical environment using 
VirtualBox, Docker which can be easily installed by higher education institution and small and 
medium-sized enterprises. 
 
Keywords:  Cyber attack and defense, Ecosystem, Information ethics, Security human resources  
          training, Virtualization technology 
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IISO/IEC 29134:2017   

 

 
 

Development of Privacy Impact Assessment procedure manual  

conforming to ISO / IEC 29134:2017 

Yoichi Seto , Kumi Hasegawa  and Ryotaro Nakata  

Abstract 
Privacy impact assessment (PIA) is effective as a prior risk assessment in order to appropriately 

construct and operate a system that handles personal information. ISO / IEC 29134: 2017 on PIA was 
issued in June 2017, and the development of PIA manual conforming to ISO / IEC 29134 was required. 
In ISO / IEC 29134: 2017, Due Diligence, stakeholder engagement and risk management were 
explicitly stated. Based on this analysis result, we developed a PIA manual reflecting the 
requirements of ISO / IEC 29134. 
 
Keywords: Personal information Privacy Impact Assessment Risk management ISO 22307: 2008  

ISO/IEC 29134:2017 
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 *   *   *   * 

Hiroaki Tobita *, Yasuhiro Maida *, Yoshiki Eguchi * and Kayoko Terada* 

Abstract 
We have developed SinkAmp which detects living habits (e.g., hand wash, face wash, gargle) from the 
sound of water flow and talks interactively to users through synthetic sounds. Healthcare has become 
an increasingly important issue recently, especially for the elderlies. In such situations, a monitoring 
service is one of the solutions to watch a target person continuously through a camera and report 
whether the person is healthy or not through e-mail. However, camera-based monitoring makes 
people’s activities limited, because the camera becomes a mental barrier to people. In contrast, our 
SinkAmp is set inside the sink where people wash their hands and often drink water, so invisible and 
ambient monitoring is possible. This paper describes our SinkAmp focusing on its implementation and 
initial evaluation. 
 
Keywords: Interactive system, sink, healthcare, quality of life, machine learning, support vector 
machine 
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Content Analysis and its Evaluation of Restaurant Recommendation Service 
“OAISO” based on Web Data Analysis 

Miyuki Nakano, Junichi Ohno, Yoshito Kamihara, Daisuke Goto, Hiroaki 
Suginaka, Masahiko Suda and Keisuke Sone* 

Abstract 
Recently, many services so-called "Right Now" applications are significantly required. These services 
provide information made from the various Internet contents. In the metropolitan area, a lot of 
qualified information about eating and drinking places, such as the type of food, the price, the place, 
availability of vacancies and so on, are expected from both these providing the meal and these eating 
the meal. We focus on restaurant search and propose a service called “OAISO” which can provide these 
qualified restaurant information easily and instantly. The current restaurant search stores a lot of 
information, and users have to choose many options (price, distance, type of meal) before users reach 
the reservation screen. Therefore, based on user preferences based on simple input, we report on the 
method of narrowing down the information amount of restaurants in advance, ranking, and 
recommending them. We also propose a technique to extract data of a specific area from the huge 
restaurant information in Tokyo and a method to assign appropriate features in our restaurant 
database using machine learning based on the data. Then we show our service system and its 
effectiveness.  
 
Keywords: Recommendation, Restaurant Search Service, Features, Machine Learning 
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Enhancement on the Physical Properties of Signage Robots

 
Masahiko Narita * 

 
Abstract 

Authors have been proposing the active sensing using robots that realize collecting, analyzing, and 
utilizing human related data. In this paper, in order to obtain further effects, we report that we 
prototyped the "joruri robo" which embodies the face and arm with reference to traditional model and 
technologies. We will also explain demonstration experiments showing its effectiveness. 
 
Keywords: Robotics RSNP Signage Robot, Embodiment, Joruri Puppet, 3D Printer 
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Professional Human Resource Development Model in Higher Education 

Abstract 
This paper describes a novel model of education program and curricula in higher engineering to be 
employed in ASEANs and its related countries. Our investigation and research program consist of 10 
universities including University of Brunei Darussalam, Institute of Technology at Cambodia, 
Institute of Technology at Bandung, National University of Laos, University of Technology in 
Malaysia, Yangon Technological University, De La Salle University at Philippines, Nanyang 
Technological University, Vietnam National university, and Advanced Institute of Industrial 
Technology in Japan. Our team made an MOU to conduct investigation to create a standard model of 
higher education program for engineering professions between 2015 to 2017. In this paper, we propose 
and introduce our invented education program and curricula, example of course in information 
technology and mechanical engineering, evaluation through questionnaires in external organizations. 
The proposed program consists 9 years program through high school to graduate school, but students 
can join in each school based on their needs. The contribution of this paper includes these three points; 
the proposed model is related with a human capitals development model to complement the existing 
engineering professional education; schools provide professional education program to execute 
effective learning; and the proposed model enables to be employed in current various schools easily.  
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Norifumi Watanabe*, Motokazu Moritani**, Kensuke Miyamoto**,  

Kota Itoda**, Junya Imani*** 
 

Abstract 
It is reported that a high concentration of Carbon Dioxide leads to a low attention span in human’s 
intellectual activity. In order to improve these attention span, we must quantify the diffusion of CO2 
concentration from human breath. In this study, we have measured and analyzed the diffusion of CO2 
depending on human positions, the distance and heights in the indoor room by using simultaneous 
multi-point sensers. Furthermore we control the amount of CO2 emitted from human by music. The 
experimental results show that CO2 coming from human breath diffused the room regardless of 
human positions. Finally we indicated the possibility of a respiration induction using monotonous 
music. 
 
Keywords: Carbon Dioxide Concentration, Indoor Measurement, Multi-point Sensing, Respiration Induction 
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Characteristics of the Values of the Future and Work of  
Persons Interested in becoming Adult Graduate Studies 

 
Kiyomi Miyoshi* , Tomoki Kawasaki**, Yuko Minami*** 

 
Abstract 

 
The purpose of this study was to examine the characteristics of persons interested in becoming adult 
graduate studies. We conducted a survey of items that are values concerning work, thoughts of the 
future, satisfaction with the current work environment, life career interest, social support, thoughts 
on educational background. We analyzed the differences in those criteria regarding completion of and 
enrollment in adult graduate school, persons interested in becoming adult graduate studies, and those 
who are not interested in becoming adult graduate studies, using the analysis of variance (ANOVA) 
and discriminant analysis approach. The results suggested that persons  interested in becoming 
adult graduate studies are highly conscious of autonomous career design, high recovery to educational 
background, and have low stability-oriented toward the future. On the other hand, there was no 
significant difference between satisfaction with the work environment and the perception of social 
support. In addition, it was suggested that at the time of graduate entrance, importance is attached to 
securing time and economic prospects rather than understanding of families and workplaces. 
. 
Keywords: Adult Graduate Studies, Career Design, Values Concerning Work, ANOVA, Discriminant 
Analysis 
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Learning Analytics and Visualization 

Ayano Ohsaki* 

Abstract 
The purpose of this paper is to serve as an introduction to Learning Analytics and Visualization which 
is related with Big-data, Artificial Intelligence and design. Learning Analytics is the measurement, 
collection, analysis and reporting of data about learners and their contexts, for purposes of 
understanding and optimizing learning and the environments in which it occurs according to Society 
of Learning Analytics. Learning Analytics is a huge concept. Therefore, I review the study field and 
practices of Learning Analytics and Visualization from the perspective of Technology in Education, 
Educational Engineering and Learning Sciences. 
 
Keywords: Learning Analytics, Visualization, Technology in Education, Educational Engineering, 
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Use of QZSS  
for the acute period of disaster mitigation 

Keiko Shimazu* 
 

 
Abstract 

 In this paper, we report a case study of designing and implementing a system by employing national 
satellite system, QZSS (Quasi-Zenith Satellite System). Our system is aimed at the Acute Stage of 
Enormous-scale Disasters Damages Mitigations. In recent times, 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 main infrastructures. 
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 by using national satellite system, QZSS for the Acute Stage of Large-scale 
Disasters Damage Mitigation. While simulating on the desk, it turned out that it took about 48 hours 
or more to start the rescue operation after the disaster, around 24 hours after the disaster. 
 
Keyword: Satellite systems communication, QZSS, Crisis management, Disaster Mitigation 
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1 INTRODUCTION 

The background of our system concept is based on 
the Great East Japan Earthquake occurred on March 
11th, 2011. Through many experiences of national 
crises caused by earthquakes and tsunamis we have 
established advanced communication systems and 
advanced disaster medical response systems. However, 
Japan was devastated by Huge tsunamis swept a vast 
area of Tohoku causing a complete breakdown of all 
the infrastructures including telecommunications. 
Therefore, we noticed that we need interdisciplinary 
collaboration between science of disaster medicine, 
regional administrative sociology, satellite 
communication technology and systems engineering 
experts. Communication of emergency information 
was limited, thus causing a serious delay in the initial 
rescue and medical operation. For the emergency 
rescue and medical operations, the most important 

thing is to identify the number of casualties, their 
locations and status 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.  

This paper is structured as follows; we describe our 
motivation for developing our system in Chapter II. 
Chapter III shows Ad-Hoc Communication Methods 
for devastated areas, and the needs in case of great 
disasters. This chapter has also a reason of choosing 
QZSS (Quasi-Zenith Satellite System) as our system’s 
component. Double usage strategy of QZSS is 
described in Chapter IV.  Chapter V explains our 
systems design and Chapter VI clarifies our system 
evaluation.   
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2 OUR MOTIVATION OF OUR PROJECT 

Japan is a country with an advanced 
telecommunications infrastructure [1]. We were also 
already equipped with an 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.  

Normally, Japan's advanced telecommunications 
network is used for people to enjoy digital video 
contents and TV phone calls at. When large-scale 
disasters occur, it is also used as a medical emergency 
information system for large areas. This system is 
developed by the Ministry of Health, Welfare and 
Labor, 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, the system 
allocates patients to emergency hospitals across the 
nation to provide the appropriate medical care. At the 
time of the 3/11 disaster, the system was there but did 
not work as it was intended to [3]. 

Meanwhile, Japan's medical response system for 
large-scale disasters has been improved through 
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 disaster sites in Tohoku immediately 
after the earthquake but failed to 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 tele-communications 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. 

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 
conditions. And such information must be acquired as 
soon as possible (Fig. 2).  

Our concept consists in developing 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 opted for QZSS as the 
best solution for this challenge and how an operational 
model of our system would work. Also, the results of a 
simulation is reported.  

 

 
Fig. 1 Communication discontinuation situation 10 

days after the disaster occurrence [6] 
 

 

 
Fig. 2 Survival rate for rescue by elapsed time after 

disaster and Actual Numbers of Rescue 
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FOR AN AUTE PERIOD OF GIANT DISASTER

The search and rescue are the most important 
mitigation methodology in case of a great disaster. 
Rescue operations must take place immediately after 
the disaster occurs. However, the peak of rescue has 
an awful tendency to reach after 72 hours, as 
mentioned above. That is because nobody receives 
digital signals from severe victims, because the areas 
are devastated and communication infrastructures are 
also broken. Therefore, new communication tools for 
disaster mitigation are needed. In this chapter, the 
results of our comparative survey of those tools based 
on necessary requirements are explained. 

 
3.1 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 critical 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 
the 700MHZ [6], (2) balloons with the same relay 
equipment, (3) UAV (Unmanned Aerial Vehicles) with 
the same relay equipment, (4) satellites for commercial 
use, (5) Satellites for scientific experiments and (6) 
QZSS (Quasi-Zenith Satellite System). 

A lot of telecommunication companies have been 
executing experiments on how work vehicles with 
relay equipment for communication to assessing the 
affected area. UAV and balloons have possibility of 
covering wide area even with a smaller number of 
them. 

On the other hand, alternative usages of commercial 
satellites are raised, for instance INMARSAT 
(INternational MARitime SATellite). Also, we have an 
actual example of utilizing a scientific experiment 
satellite (Kizuna) for communication between local 
governments during the Great East Japan earthquake. 

QZSS is a Japanese satellite positioning system 
centered on a quasi-zenith orbit (QZO) satellite. One 
of the biggest national projects 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" [7]. We focused on the unique orbit of QZSS. 

Although usually geostationary satellites are located 
on the equator, the orbit of QZSS is inclined diagonally 
and that makes it orbit to pass directly over Japan [8]. 
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 
timespan for one satellite to directly float above Japan 
is about 7 to 9 hours. Therefore, by employing multiple 
machines at different times, there will always be one 
flying orbiting over Asia and South Pacific (Fig. 3). 

 

 

Fig. 3 QZSS Orbit [8] 
 

3.2 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 needs are (a) 
communication and (b) operational. 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 limited by weather conditions, (a-3) less 
limited by physical objects (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. 

 
3.3 Methods Comparison 

TABLE 1 presents the summarization of above 
descriptions. The main issue of our challenge is 
delivering position address of severe victims as 
mentioned in Chapter 1. We opted for utilizing 
satellite communication over vehicles with relays. In 
fact, the latter cannot make coverage for larger areas 
(a-1) and they are more affected by the weather (a-2). 
By contrast, satellite communication does not carry 
those limitations. Especially, QZSS has the highest 
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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 a crucial 
role as the one we explain in this paper. For instance, 
Kizuna mentioned above was utilized as a hotline 
between Iwate prefecture government and Kamaishi 
city government. Telephone lines go 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 interference of 
collapsed buildings, or where location information 
exceeding the capacity of satellite is transmitted, and 
so on. Altogether, by selectively placing the satellites, 
it is possible to reinforce communication, even if that 
implies the deployment of vehicles and balloons all 
over the country before a disaster occurs. 

 
Table 1 Comparative results on which ad-hoc 

communication method is best in case of Great 
Disasters 

 
 

4 DOUBLE-USE STRATEGY OF QZSS 

4.1 Primary Usage Of QZSS 

Quasi-Zenith Satellite System (QZSS) is currently 
being used in one of Japanese National Project, which 
is executed by the Management Strategy Division of 
Space in Cabinet Office Japan. Currently, QZSS 
performs highly accurate positioning thanks to GPS. 
In order to achieve 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 the errors in the satellite 
orbit and the errors in the satellite clock. That results 
in a tolerance threshold of less than 1 meter from the 
desired GPS positioning. However, larger errors of 
about 10 meters occur, from time to time. There are 
two main reasons for this. The first reason is related 
to the small number of satellites being employed; the 
second reason is due to interferences of the ionosphere, 
as the ionosphere causes delays in the transmission of 
radio waves. The ionosphere is that layer of the 
atmosphere that is charged with electricity, and it is to 
be found at approximately 100 to 1000 km above the 
ground. Here, radio waves travel at lower speeds. 
QZSS represents 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. 

 
4.2 Secondary Usage Of QZSS  

QZSS has also a secondary role, which is executed in 
the event of disasters. This usage is called “Q-ANPI.” 
Infrastructures in the disaster area are usually almost 
completely destroyed, when large-scale disasters such 
as a giant earthquake or tsunami occur. In some cases, 
the two-way communication function of QZSS, on S 
band, is used as an infrastructure for serious disaster 
areas. These occurrences are referred to as Q-ANPI. 
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-assigned public facilities are used as designated 
evacuation centers. Evacuated citizens in the vicinity 
are required to gather there. Rescue measures for 
these evacuation centers are preferentially taken 
according to our law. In these evacuation centers, 
equipment for two way communication with Q-ANPI 
is installed. 

 
4.3 Our System Design Based On Q-ANPI  

What we focused on is the most critical phase when 
a huge disaster occurs (chapter 2). In this paper, that 
means about 24 hours after a disaster. The more 
severe the disaster, the more damaged the 

122 Keiko Shimazu



infrastructure is in that area, during this period. 
Communication infrastructure is no exception. 
Because of this critical condition, rescue experts 
encounter sever troubles in locating where people need 
life-saving measures. And this results in a delay in the 
rescue operations, requiring about 48 hours after the 
disaster to search for people in need.  

To solve this problem, we decided to develop a 
dedicated application on the personal computer of the 
designated evacuation center where the Q-ANPI 
communication device is installed. In other words, Q-
ANPI is used as an emergency communication 
infrastructure in the most critical period when a great 
disaster occurs. In the next chapter, we will explain 
how to estimate the location of a person who needs life-
saving measures. Furthermore, we will describe the 
structure of the whole system. 

 

5 SYSTEM DESIGN 

5.1 Ad-Hoc Network 

Our system concept for realizing ad-hoc network is 
to employ Q-ANPI of QZSS, as described in the 
previous section. More precisely, installing a computer 
equipped with a communication device for Q-ANPI on 
all evacuation centers in Japan. In Japan, when large-
scale disasters occur, public facilities such as 
elementary schools automatically take on the 
functions of evacuation centers. Intuitively, one would 
think of  mounting an equipment (chip) that can 
communicate with Q-ANPI on a smart phone. This 
would result in huge development costs. On the other 
hand, large-scale disasters occur only once in decades. 
This clearly shows that such a solution would not be 
cost effective. Therefore, we opted for a method to 
construct ad-hoc network connecting evacuation 
center and a crisis management center via Q-ANPI 
(Fig. 4). 

 

 
Fig. 4 System Design: Ad-hoc network  

 
5.2 Application 

The issue we want to focus on is how to estimate the 
location of victims who need urgent help, as mentioned 
in Chapter 2. As indicated in the previous section, 
information via Q-ANPI is transmitted from 
evacuation centers. Therefore, unless victims are able 
to signal their position, their location cannot be 
determined. Therefore, we designed the following 
method to implement an application for a computer 
connected to a communication device for Q-ANPI.  

We will use the meshed geographic information in 
MGRS (Military Grid Reference System) [9]. Our 
application system has data on how many people live 
per area. For instance, you can see that there are 12 
inhabitants in the area in the top leftmost column in 
Fig. 5. On the other hand, you can also see that 11 
people from the same area are escaping to evacuation 
centers. That means most of civilians are able to 
escape from the area. But then, in the area in the 
lowermost row on the rightmost row, only 22 people 
have escaped to evacuation despite the presence of 22 
people. It is supposed that this area has severe victims. 

 

  
Fig. 5 Meshed map on Our Application 
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5.3 Data Transition 

The biggest challenge when using Q-ANPI on QZSS 
as a communication infrastructure is its capacity in 
terms of transmittable data. By its specifications Q-
ANPI receives 9 messages of 84 bits length each, at 
regular intervals [7]. Furthermore, the amount of 
information actually available is restricted to 40 bits 
with one message (Fig. 6). Therefore, the amount of 
information that can be transmitted at one time is 360 
bits length. In other words, it was necessary to solve 
both the problem of waiting for the transmission 
timing and the problem of capacity limitation. We used 
the wait time to accumulate the number of flights from 
where it ran away for each mesh in the application. 
This method also contributes to reduce the amount of 
information to be transmitted. Identification of the 
location of where victims escaped from can be 
expressed in three parts using MGRS. 

For Japan, as the largest classification method, it 
applies to either 51R, 52R, 52S, 53Q, 53R, 53S, 54R, 
54S, 54T, 55R, 55T or 56R. This information needs 4 
bits. Next, the position when it is divided by 100000 
square meters is expressed by two letters of alphabet. 
This information needs 10 bits. The last thing you need 
is the east longitude and the north latitude, which is 
expressed as a number from 000000 to 999999. This 
information needs 20 bits. And the most important 
point is how many people are escaping from each area 
(or, how many people could potentially escape). 
Assuming that this number it can be input to infinity, 
it cannot be transmitted with the Q-ANPI specification. 
Therefore, we asked for directions from experts in 
disaster medical care, and when we exceeded 63 people 
we decided to simply treat it as a large number. Due to 
this restriction, the number of people escaping from 
each area is 6 bits. Likewise, according to the guidance 
of disaster medical experts, we decided to send the 
severity of evacuees. Also, in this case, it is possible to 
suppress the amount of transmission information by 
setting the upper limit of the number of people. The 
TABLE 2 is a summary of the above. 

 
 

 
Fig. 6 Q-ANPI message structure 

 
 
 
 
 
 
 

Table 2  Data Design for applying Q-ANPI 
specification

 
 

5.4 GUIs for Systems Operation 

Our system design consists of 3 subsystems. The 
first subsystem is for evacuation facilities, the second 
one is for crisis management center and the last one is 
for disaster life-saving medical doctors, DMAT 
(Disaster Medical Assistant Team). 

Fig. 7 is a visualization of GUIs of one subsystem 
operated in evacuation facilities during disaster 
occurrence. The user selects an arbitrary mesh on the 
map on the left from where he/she escapes, and selects 
the severity of the situation on the right menus.   

Fig. 8 is a visualization of GUIs of another 
subsystem operated in crisis management center 
during disaster occurrence. Information sent from 
above evacuation facilities is aggregated and displayed 
on the meshed map. Also, victim’s levels of severity are 
displayed on each evacuation facility. 

Fig. 9 is a visualization of a GUIs of the other system 
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operated by disaster life-saving doctors. They use 
special protocol for sharing information for disasters 
and lifesaving, therefore this GUI is designed to 
handle it. The result of their inputs is available to see 
on the above subsystem at the crisis management 
center. Therefore, the doctors can utilize this 
information for choosing and providing an appropriate 
team of disaster life-saving medics into each mesh. 

 
 

 
Fig. 7 GUI for Evacuation Center 

 

 
Fig. 8 GUI for Crisis Management Center 

 

 

Fig. 9 GUI for Medical Doctors at Devastated Area 
 

6 EVALUATION 

We positioned our problem issue in Chapter 1. That 
is how to identify the area of severe victims during a 
critical period in case of great disasters. Since this is 
traditionally a complicated task, it usually takes 
considerable time to organize the search and rescue. 
Finally, most operation end up starting 48 hours after 
the disaster strikes. The current model of operating is 
presented as dotted line in Fig. 10. We examined the 
benefits of the system developed by us. Specifically, 
referring to the area where it is expected the next big 
earthquake and tsunami to occur in the future, and 
consequently at the evacuation center where our 
system is supposed to be adopted. The results are 
visualized as a continuous line in the same Fig. 10. 

  

 
Fig. 10 Results of a simulation, with shift in the 
peak of rescues in relation to survival rates 
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Design of the environment that tickles the mind in everyday life 
 Tickle the user's mind by physical movement  

 
KAMBAYASHI Akira , MISAWA Kazuhiro , YANG Wanlin , 

KUNISAWA Yoshiei , IKEMOTO Hiroyuki , and Giovanni INNELLA  
 

Abstract 
The essence of IoT (Internet of Things) is that as a result of objects connected to the Internet, things 
are able to provide new experiences, and it can be said that it is a shift from good dominant logic to 
service dominant logic. Along with that, the perception of the user experience (UX) which is a concept 
dealing with the subjective sensibility characteristics of users is expanding. Especially the UX brought 
by smartphones caused destructive innovation that changed people 's practice orbits and various 
things were consolidated in small screens. Recently, smart speakers have also become a trend, and UX 
of voice has come up to topics. 
Therefore, in this paper, I focused on the UX design due to the movements of objects with entities, not 
the experience in the screen or sound alone. Two approaches were carried out based on the concept of 
"Design of the environment that tickles the mind in everyday life". One is "desktop companion device 
Tickle Cube" as a companion to spend together in everyday life. Report on business development type 
initiatives when the other is incorporated into business. 
  
Keywords: Companion Device, Tickle Cube, User experience, UX Design, Design Driven Innovation, 
Humor 
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An ICT Trial of Evaluation and Education for Acute Stroke Care 

 
Hiroshi KOYAMA1, Shoji MATSUMOTO2,3, Terutake YONEMORI4,  

Keigo SHIGETA5, Michiru AOKI1, Hiroaki OHASHI1, Xiangyang XU1 and  
Jun-ichi KIRA3 

 
Abstract 

Time is important in acute stroke care, so the sooner medical treatments are delivered, the better the 
outcome for stroke patients is. To improve timing, it is necessary to design a protocol, which help the 
flows of treatment tasks. These protocols need to be suitable for each hospital and to process stroke 
treatments appropriately. We have tried to improve the efficiency of the acute stroke care by using ICT 
(Information and Communication Technology). We have designed and developed two ICT system for 
performance evaluation and training in acute stroke care as part of our improvement program. First, 
we have tried to calculate various stroke scales automatically from common items of patient 
observation. Second, we have also tried to improve the efficiency by using PDCA (Plan - Do - Check - 
Adjust) cycle from the evaluation of the performance. In this paper, we explain the overview of 
performance evaluation and training in the system. 
 
Keywords: Acute Stroke Care, Emergency Medical Treatments, Stroke Scale, Protocol Management, 
Quality of Medical Care, Performance Evaluation and Training 
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Development and evaluation of IoT device for low resolutional "Sasshi" 
communication 

Noboru Iguchi*  Tetsu Koitabashi*  Zhao Yu* and Hiroyuki Ikemoto* 

Abstract 

Due to the aging society and nuclearization of family, urban concentration of production age 
population, the number of family members living apart from older parents is increasing. In 
addition, aged parents may develop dementia and communication may be difficult. In order to 
prevent loneliness and increase communication among elderly parents and children, new 
communication tools that can communicate even with users with dementia are required, while 
reducing excessive interference and fatigue during communication. In this research, we propose 
low resolution communication as communication with reduced interference and fatigue. We also 
propose FIGIOT as a device and system for realizing low resolution communication. This paper 
describes the overview and design of the device and the system of FIGIOT. We also discussed 
about the possibility of Low resolution communication through this device. 
 
Keywords: Low resolution communication  Family communication  IoT  FIGIOT 
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Introduction of Dialogue System Research and Its Progress Report 

Atsushi SHIBATA* 

Abstract 
Works to the development of deep learning, image and time series research has made remarkable 
progress. The research main theme has been changing to new area of applications starting from the 
speech recognition. In this paper, recent voice / sound research topitcs are introduced. In addition, the 
author’s current research about non-language dialogue system is also introduced. 
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Abstract 
This paper presents a critical examination of the current state of design by exploring a number of 
paradoxes – sustaining the unsustainable, disciplining the undisciplined, reconciling future visions 
with harsh realities, and others. We suggest that whilst design researchers have been probing design, 
it is highly likely design might never have been where they were looking. Consequently, this paper 
presents a 6-point manifesto for design research where the emphasis is on acknowledging our material 
and energy flows and their environmental impact, a more critical stance in design culture that will 
reveal contradictions, rock the boat, critique ‘what is’ to ‘what could be’, and contest the legitimisation 
of power. Moreover, design must strive to maintain care for details and quality of public service in 
everything we do whilst having a concern for otherness and visuality, which privileges thinking in 
terms of images over numbers and texts, and an interest in theory.  
 
Keywords: Reversification, Design Research, Paradoxes, Not Knowing  
 
 

________________________ 
Received on September 15, 2018 
* Imagination, Lancaster University, United Kingdom 
** Advanced Institute of Industrial Technology 
*** Charles Sturt University, Australia 

1 Introduction 
There are significant paradoxes in the concept of 

design research – sustaining the unsustainable, 
disciplining the undisciplined, reconciling future 
visions with harsh realities, and many others. Over 
the period where design researchers have been 
probing design, it is highly likely design might never 
have been where they were looking. Since the advent 
of a field identified as design research with its own 
society now celebrating its 50th anniversary, the world 
has been reshaped several times by several factors 
epitomised in the planetary projects known as 
stewardship, then sustainability, and now resilience. 
None of these has proven durable against the flows of 
excess sponsored by the project of capital – which in 
the past 25 years has reshaped the world in its own 
mercantile spectacular image – shadowy, derivative, 
and unequal.  

In trying to cast light on this world, John 
Lanchester recently coined the term “reversification”, 
and what he means by this term is “a process by 
which words take on a meaning that is the opposite of, 
or at least very different from, their initial sense.” [1]. 
Taking a close look at the language of design thought 
and action – the subject matter of design research – it 
epitomises the process of reversification so now its 
terms mean something very different to their initial 

sense. In this critical paper we will rethink this 
reversal and discuss the impact on the capacity of 
design research to help shape a future in which we 
want to live. 

Design (practice, education, research) must 
acknowledge that it has contributed to the creation of 
a world that nobody really wants. We are destroying 
some of the most important features of society that we 
claim to hold most dear (i.e. our planet, our society, 
and our spirit). Our ecological crisis wherein we 
continue to deplete and degrade our natural capital on 
a massive scale has resulted in one third of our 
agricultural land disappearing over the past 40 years, 
which will inevitably lead to food supply crises and an 
anticipated doubling of food prices by 2030. Our 
current social crisis sees nearly 2.5 billion people on 
our planet live in abject poverty. There have been 
many successes at lifting people out of poverty, but 
this figure has not changed much over the past few 
decades. Our spiritual crisis where, according to 
World Health Organization (WHO) statistics, 3 times 
as many people die from suicide as die from homicide 
or in wars. These crises also manifest themselves in 
many other forms including rapidly growing figures 
for burn out and depression that collectively create 
results that nobody wants and may constitute the 
most significant failure of our time. 
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The following sections of the paper present 7 design 
research paradoxes that typify the contemporary 
complex challenges that we now face. These 
paradoxes are evidence of our failure to design 
coherent and appropriate systems and strategies for 
the interconnected and complex socio-technical 
challenges across the world. As such, the paper 
critically examines design research and the inherent 
tensions that exist between the potential of design 
approaches to address the planet’s most urgent 
challenges and the growing demand for 
evidence-based and audited research. The factory of 
knowledge has led to the reversification of the ways 
we have become used to explain to ourselves what we 
are doing, meaning we now do not know what needs to 
be done. 

 
2 As a Discipline Design is Really Undisciplined 

In today’s paradoxical world, the idea of disciplined 
design is ridiculous. Admittedly, universities and 
colleges have stuck firm to disciplined silos for many 
years, but these are largely arranged to maintain 
clear management of resources such as staff, 
equipment, and materials. Design in practice – in the 
commercial realm and elsewhere – sees no boundaries 
between so called disciplines such as product design, 
furniture design, graphic design, interior design, and 
so on. This is hardly a new phenomenon. Some of the 
early, great pioneers of twentieth century design 
including Christoper Dresser, Raymond Loewy, 
Charles and Ray Eames, Ettore Sottsass, and 
Alessandro Mendini consistently transgressed 
so-called design disciplines [2]. Today, designers do 
not work within strict disciplines. At present, perhaps 
necessarily, designers transcend many conventional 
disciplinary silos. Designers no longer reside 
comfortably in categories such as product design, 
furniture design and graphic design. Indeed, it has 
been claimed that: “New hybrids of design are 
emerging. People don’t fit in neat categories; they’re a 
mixture of artists, engineers, designers, thinkers. 
They’re in that fuzzy space and might be finding it 
quite tough, but the results are really exciting.” [3]. 
This statement is hardly a grand revelation, however. 
Design has always been viewed as a bridge between 
technology and art [4]. This point is further 
embellished by Alex Coles in his recent study of the 

“Transdisciplinary Studio” [5]. In Coles’ work, he 
points out that: “Artists and designers are now 
defined not by their discipline but by the fluidity with 
which their practices move between the fields of 
architecture, art, and design.” Coles’ book examines 4 
pioneering transdisciplinary studios - Jorge Pardo 
Sculpture, Konstantin Grcic Industrial Design, Studio 
Olafur Eliasson, and Åbäke who all typify 
undisciplined creative practice that moves seamlessly 
between historic and outdated disciplines (Figure 1).   

 

 
Globalisation and the proliferation of the digital has 

generated other dimensions so we might now need to 
consider design as “undisciplined” or operating in 
“another disciplinarity” as the most effective approach 
to design research. Given the huge escalation in the 
power and availability of digital technologies in 
enabling creative expression, designers are rapidly 
turning into polymaths who are capable of working 
across many conventional disciplinary borders [6]. It 
has further been suggested that we are entering “a 
new Renaissance” period where individuals’ capacity 
to mix technical and creative knowledge like 
Leonardo da Vinci will become more commonplace [7]. 
Creative workspaces increasingly resemble scientific 
laboratories; contemporary creation increasingly 
makes use of new digital design and production 
technologies across fashion, performing arts, cinema, 
music, videogames, architecture, and design in a cut 
and paste “mash up” evidenced in Coles’ study of the 
transdisciplinary studio practitioners and many 
others such as Takashi Murakami, Ross Lovegrove, 
Atelier van Lieshout, Hella Jongerius Studio, and 
Greyworld. As such, this “other” dimension or “new 
Renaissance” way of working requires knowledge and 
skills from several areas including art, design, 
computer science, engineering and business. The 
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paradox here is that design as a disciplinary pursuit 
is moribund. Undisciplined creative practice, based on 
new ways of working and new methodologies in an 
inventive “mash up”, typified by fluidity where design 
researchers move between fields such as architecture, 
art, and design heralds the way forward. The 
discipline of design reverses its syntactical meaning 
and to read the design of discipline, where discipline 
means to make sure the rules are obeyed. The 
discipline does the disciplining and research into the 
discipline is disciplinable. 

 
3 The Easier it Becomes to Design the Harder it is to 

Design 
We are constantly reminded of the ease nowadays of 

turning our future visions into real products. Personal 
fabrication systems, it is claimed, give us all the 
ability to design and produce our own products from 
the comfort of our very own homes, which will 
revolutionize the world [8]. Vast technological 
developments in computing and manufacturing have 
led to conditions such as agile manufacturing (e.g., 
using affordable machines like 3-D printers, laser 
cutters, and small CNCs), low production costs and 
rapid execution cycles mean it is relatively simple to 
turn ideas into finished objects ready to be distributed 
all over the place. Joi Ito, the director of the MIT 
Media Lab, has coined the phrase - ‘Deploy or Die’ 
precisely to encourage researchers of the MIT lab and 
elsewhere to exploit these technological opportunities 
and to push their projects up to the production stage 
and beyond the creation of a demo version [9]. 
However, we should take greater care with design and 
heed the warning from Dieter Rams - arguably one of 
the greatest designers of all time – that design is far 
from easy (Figure 2). Rams, has stated that he is 
“…troubled by the devaluing of the word design” and 
that he finds himself “…now being somewhat 
embarrassed to be called a designer.” [10]. To combat 
the devalued meaning, Dieter Rams suggests treating 
the discipline of design very seriously, understanding 
that design “…is not simply an adjective to place in 
front of a product’s name to somehow artificially 
enhance its value.” As a signatory to the “The Munich 
Design Charter,” published in Design Issues in 1991, 
Rams knows very well design’s responsibilities in all 
parts of contemporary life. Rams knows that design 

must concern itself with “…economy as well as ecology, 
with traffic and communication, with products and 
services, with technology and innovation, with culture 
and civilization, with sociological, psychological, 
medical, physical, environmental, and political issues, 
and with all forms of social organization.” It is 
unfortunate and depressing that, now, 20 years later 
Rams needs to remind us again “…that design is a 
serious profession, and for our future welfare we need 
to take the profession of design seriously….” [11]. One 
can be forgiven for forgetting this, however as we are 
continually told by the likes of Donald A. Norman 
(and others) that “we are all designers”.  

 

 
With the emergence of mass-make-ability without 

products mass-produced by immaterial labour, 
whatever value that design research had sought to 
add to what we know needs to be reversed to search 
for sensibility from what we don’t know. 

  
4 The Claim that Good Design Equals Good Business 

has Impoverished Design 
Given that global debt now stands at $US200 

trillion – three times world GDP [12] – in order to 
understand good business, balance sheets are futile. 
Having abandoned the goods that illustrated balance 
sheets business has settled on the operations of 
algorithmic super-fast traffic in the cache of 
ungovernable shadow banking and expects design to 
churn out innovation. That is, design that is good is 
now indebted to development strategies that 
guarantee the possibility of new products that are real, 
but also products that are no longer definitive, to fuel 
what Boris Groys describes as “production without a 
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product” [13]. In this murky world of capital the 
mantra of the profitable relationship between design 
and business is persistent, as the Design Council 
regularly trumpets “Headline figures from Design 
Council’s new research The Design Economy were 
released yesterday, showing that design contributes 
£72bn to the UK economy (7.7% of GVA). Design as a 
discipline benefits and cuts across the whole UK 
economy, rather than a single industry.” [14]. And the 
trenchant critiques that oppose this perennial 
boosterism have been ignored for a long time. From 
Reyner Banham “The concept of good design as a form 
of aesthetic charity done on the labouring poor from a 
great height is incompatible with democracy as I see 
it.” [15]. Ken Garland’s First Things First manifesto 
(1964) gallantly criticised design’s business acumen 
only to be reprised naively in 2000 with the spate of 
manifestoes envisioning a New World post the fall of 
the Berlin Wall and the triumph of democratic 
capitalism it’s fall was purported to symbolise. The 
critical tone was ramped up by Patricia Conway, who 
wrote in Design Quarterly that design was “…an 
almost criminal exercise in greed, negligence and 
wilful destruction.” [16]. It would appear that over 
fifty years ago design was alerted to the fact that its 
flair for business had reversed its fortunes and 
impoverished its expectations (Figure 3). 

 
5 Any Originality Claimed by Design is Really 

Derivative 
When Dieter Rams wryly suggested that Apple had 

only done one thing he had not – to get people to 
queue for their products – at first it seemed he was 
simply accepting the sincere tribute in Jonathan Ive’s 

admission that he derived the design for Apple 
products from those of Rams [17]. But more 
significantly Rams, at the time glad for the renewed 
exploration of his influential product design, was in 
fact ridiculing Ive’s derivation. He seemed to be 
asking - if all Apple could do that was different was 
get people to queue - then how is that good design? 
Considering Rams’ possible experience of Germany at 
the time of his birth, getting people to line up at the 
end of a long queue could never be considered good 
design (Figure 4).  

 
 
The irony in Rams’ comment makes apparent the 

shallowness of applauding Apple’s derivative products. 
But derivation, always such a pejorative term in 
design parlance, now seems to be sanctified. It has 
earned Jonathan Ive a Knighthood. And it occurs at a 
significant time. The downgrade of the financial 
stocks of designers coincides with the ‘financialisation’ 
of the global economy that has turned all exchanges 
into a product the financial sector dubbed the 
derivative. The usually informative web seems to 
revel in the inability of financial experts to describe 
what the derivative is and how it works, but the 
general impression is that the derivative is a form of 
insurance against change—change up or down in a 
share price. If Rams’ comment about the uselessness 
of derivatives is ironic then insuring against change 
in a share price is doubly ironic – neo-liberal 
economics would collapse if share prices did not 
change. For the design profession, historically 
predicated on the project of change, dependent on 
work from the global flow of capital that is now 
dependent on insuring against change, this is 
potentially a terminal development. The search for 
originality now undermines the originality of the 
search. 
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6 The Usefulness of Design Research Resides in its 

Uselessness 
A generation ago Alessandro Mendini wrote a 

typically cryptic essay entitled “The Utility of 
Uselessness” in Modo magazine (he was the editor at 
the time) concluding with this sentence “It is useful to 
think of the uselessness of the useful”, which serves 
as a useful reminder to rethink the usefulness of 
design research (Figure 5). Provided it is agreed that 
the superficial search for difference is not considered 
research, then throughout the history of the practice 
of design the process called research has in general 
been classified as useless. In the hands of most 
practitioners, design is useful and research is useless 
– producing the situation in which form triumphed 
over content creating a century of imitation that has 
depleted any usefulness design might have had. If 
design were to swallow Mendini’s bitter pill it might 
be useful to think of the uselessness of where and 
when it had been useful; when design signed up to the 
seemingly utopian project of imagining a better world 
on the one island we share. Design has certainly made 
a better world, but only for those who already own it 
(now called the 1%) for which Mendini might have 
written ‘it is useless to think of the usefulness of 
equality’. By contrast, when it comes to design 
research, for most of its existence seen by design as 
useless in its service to liberal capital, it might be 
useful to consider how useful that uselessness really 
is. That boils down to one question – can design 
research help extract design from its Faustian 
contract with capital (see Good Business below)? This 
isn’t one of Rittel’s wicked problems. It is an example 
of ek’s unknown known [18] – something we don’t 
want to admit we know. Design has always been 
polishing the surface of liberal capital but design 
research has been deemed useless because it has been 
scratching at that same surface trying to find 
relevance by doing something useful like responsibly 
addressing societal problems. On a populous planet 
manifesting its limits it is possible that the apparent 
uselessness of design research might now be useful 
provided it reverses its investigation into the material 
of design and investigates the labour of design, which 
is now immaterial. 

 

 
 

7 The Claim by Design to be Responsible is 
Irresponsible 

Earlier parts of this paper have illustrated how the 
disciplinary nature of design has dissolved. Similarly, 
as the global problems of the 21st century are 
increasingly complex and interdependent and they 
are not isolated to particular sectors or disciplines we 
argue that design needs to be “undisciplined” in its 
nature or as Mitchell terms it “indisciplinarity” [19]. 
Furthermore, there might even be a need for the 
designer to be “irresponsible” because we know that 
we need more playful and habitable worlds that the 
old forms of knowledge production are ill equipped to 
produce [20]. Moving towards an “undisciplined” and 
“irresponsible” design in an age of “alterplinarity” [21] 
requires an epistemological shift, but this will in turn 
offer us new ways of fixing the problems the old 
disciplinary and extra-disciplinary practices created 
in the first place (Figure 6). 

 
 
The primary function of design research is to make 
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us better designers, and generally better informed 
about the possibilities and limitations of the subject 
that is design. Moreover, if what we call design is now 
best described as a superficial instrument in the 
alter-modern project, it is easy to see why the 
academy might be concerned about its research 
outputs in this contaminated territory. Instead of 
audited research we counter-propose “undisciplined” 
research requiring someone we call the “irresponsible 
researcher”, who is someone finding their own way 
through the slush of what were once the design 
disciplines, and for whom not knowing is an 
invaluable aid to getting through it. 

Also, not knowing is important because the core 
framework can only be assembled as a temporary 
platform for each projection and should never become 
a platform that we say we know and can omit because 
it is known. As Dilnot [22] describes, research 
referring to knowledge of a history of design is few 
and far between (in fact eschewed to clear a space 
called the future). Moreover, the absence of an 
understanding of why the trajectory of the 
here-and-now is the basis of what-might become has 
tended to lead to a dependence on methodology to 
construct a platform for the projection of 
what-might-not-become or serial reproductivity. Again, 
this dependence on method is symptomatic of a field 
in crisis [23], which can only be confronted by the 
irresponsibility of not knowing. 

The fragmentation of distinct disciplines, including 
those located in traditional art and design contexts, 
has shifted creative practice from being 
‘discipline-based’ to ‘issue- or project-based’ [24]. This 
shift has emphasised and perhaps encouraged 
positively “irresponsible” practitioners, who purposely 
blur distinctions and borrow and utilise methods from 
many different fields. Design research, therefore, has 
shifted from being ‘discipline-based’ to ‘issue or 
project-based’, and undisciplined and unknowing 
practitioners will be best placed to make connections 
that generate new methods and to identify ‘other’ 
dimensions of creative research, practice and thought 
that is needed for the contemporary complex and 
interdependent issues we now face. Without discipline, 
design research is now defined not by method but by 
the fluidity with which it operates between creative 
and other historical fields. 

 
8 Design’s Devotion to Sustainability is 

Unsustainable 
There is general misconception about which end of 

the cow produces the methane contributing to global 
warming – front or back? The answer is ‘front’ – cows 
belch methane, and it appears that this is important 
to know if you want be serious about sustainability. 
But this seemingly innocuous question is very 
revealing about the way sustainability is framed. The 
real ‘end’ we should be questioning is which end of the 
global animal known as liberal-capitalism produces 
unsustainability? Clearly, it is the ‘big end’, but the 
sustainability agenda seems to be aimed at the ‘little 
end’, and this agenda does not appear to have had 
much impact on the unsustainable practices of the 
liberal-capital flow of waste fuelled by its ability to 
endlessly invent money in the form of debt. We expect 
the cow farts methane (wrong we are told – it burps 
methane), and the sustainability agenda 
demonstrates that consumers can be persuaded to 
politely burp sustainability, while capitalism farts 
unsustainability. The confusion tricks the naïve 
consumer into thinking that now they know the 
answer to sustainability, and are palpably relieved 
they won’t have to deal with millions of farting cows, 
they are prepared to take total responsibility for 
making the planet a better place. In the end what is 
more bovine? Sustaining the protection of the 
perpetrators of unsustainability, or perpetrating 
sustainability on the unsuspecting? 

The paradox here is that business is well aware of 
its responsibilities and liabilities in designing 
appropriate end-of-life strategies as well as 
considering the life cycle environmental, health, and 
safety impacts of their products. However, increasing 
the end-of-life value of products decreases the benefits 
(usually profit) to the company [25]. As such, there 
appears little or no motivation to address the real 
perpetrators of unsustainability as design research 
opts to conceal rather than confess (Figure 7). 
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9 Rethinking the Reversification of Design Research 
John Lanchester revealed that money speaks in 

reverse meanings and the dependence of design on 
this money has reversed the meanings once attributed 
to design. As a way forward for design research, the 
authors propose a 4 point manifesto for the condition 
contemporary design finds itself in based on earlier 
work. That is, a situation where evolving muddles of 
practice alters conventional disciplinary boundaries 
and creates new terrains of creative opportunities. 
The manifesto acknowledges the mess of 
contemporary thought and action in the multitude of 
design research manifestations. 

 
9.1 Acknowledge What You Don’t Know 

The “known” and “understood” are the antithesis of 
what contemporary design research should be looking 
for. Kenya Hara in his concept of “Exformation” states 
that both “known” and “understood” are horrible 
concepts, which usually lead to work (research) that 
have nothing new to offer the world [26]. Alternatively, 
to succeed, Kenya Hara in his concept of “Exformation” 
suggests one has to look for the unknown consciously 
and acknowledge how little we really know.  

 
9.2 Take Design Research Seriously 

One of the greatest designers of all time, Dieter 
Rams, has stated that he is “…troubled by the 
devaluing of the word design” and that he finds 
himself “…now being somewhat embarrassed to be 
called a designer.” [10]. To combat the devalued 
meaning of design, we need to take design research 
seriously, understanding that design “…is not simply 
an adjective to place in front of a product’s name to 

somehow artificially enhance its value.” As a 
signatory to the “The Munich Design Charter,” 
published in Design Issues in 1991, Rams knows that 
design must concern itself with “…economy as well as 
ecology, with traffic and communication, with 
products and services, with technology and innovation, 
with culture and civilization, with sociological, 
psychological, medical, physical, environmental, and 
political issues, and with all forms of social 
organization.” It is depressing that, now, over 20 years 
later Rams needs to remind us “…that design is a 
serious profession, and for our future welfare we need 
to take the profession of design (research) seriously….” 
[11].  

 
9.3 Be Sure What We Want 

A new approach for design research is required that 
reconnects design with its historic project. That is, to 
imagine change. Contemporary forms of design 
research need to re-engage with the unavoidable 
question for design researchers - what kind of world 
do we want? And design needs to break from its 
current fixation with capital that is manufacturing a 
world no-one wants.  

 
9.4 Design Without Reproach 

Design’s raison d’etre is to disrupt, contest, direct, 
respond, provoke and project. Contemporary forms of 
design research are typified by work that purposely 
blurs disciplinary and conceptual edges that has 
shifted methods from being ‘discipline-based’ to ‘issue- 
or project-based’ [24]. These forms of design research 
will generate new methods and identify ‘other’ 
dimensions of design research, activity and thought 
that are needed for the complex, interdependent 
challenges we now face. 

 
10 Conclusions 

Contemporary forms of design research have been 
superseded by a condition where conventionally 
defined disciplines have been smashed. In this era 
where design research is typified by fluid, mutating 
patterns of practice that regularly stretch across, 
move beyond and transfigure historical disciplinary 
and conceptual boundaries, we posit that design 
research is no longer ‘amid’, cannot be measured 
‘across’, nor encompass a ‘whole’ system. In short, this 
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disciplinary turn has generated an ‘other’ dimension 
— an alternative disciplinarity - an ‘alterplinarity’ we 
have described elsewhere [21]. Moreover, design 
research’s reliance on the ‘exhausted’ historic 
disciplines as the boundary of our understanding has 
been superseded by a boundless space/time that we 
call ‘alterplinarity’’ (Authors, 2013). The 
fragmentation of distinct disciplines has shifted 
design research from being ‘discipline-based’ to what 
we would suggest is more appropriately defined as 
‘issue- or project-based’ [24]. Consequently, this paper 
presents a 4 point manifesto for future design 
research where the emphasis is on understanding 
how little we know and recognising that the unknown 
is a necessary condition for the beginning of any 
research project. That is, as design researchers we 
should focus on what we don’t know and move away 
from current models of design research that largely 
result in imitation and derivation as the norm, whilst 
reminding ourselves that design must be taken 
seriously at all times. This seriousness is inherent in 
the new strategy we require for design. A strategy 
that reconnects design with its historic project - to 
imagine change and to answer the unavoidable 
question - what kind of world do we really want? 
Design research desperately needs to find ways of us 
being together on such a populous planet in such 
unprecedented proximity staring at many other major 
crises. Thus, in conclusion, design research now needs 
to disrupt, contest, invent, direct, coordinate, respond, 
provoke and project. The complex and interdependent 
issues we face today need undisciplined and 
irresponsible design researchers who act in 
productively irresponsible ways. However, we must 
design and research with care and remember that, 
like design, the purpose of care is to affect the way we 
live. Finally, design researchers need to confront what 
most of them avoid – the past - and also accept that if 
design research no longer needs an idea, should 
design research still participate in the idea of design?  
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Evaluation in Agile Development Engineer Education and  
Implementation in Master Course Curriculum 

Yoshihide Chubachi* 

Abstract 
Agile development engineer education is required by a software industry in Japan recently. To 
implement such education in master course curriculum is big challenge for universities since they 
must update their education contents. We have introduced a novel PBL style education program for 
master course students in AIIT. We discuss the education method implementation and its evaluation 
system to estimate the learner’s skill improvements. 
 
Keywords: Agile Development, Agile Developer Education, Project Based Learning, enPiT 
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 Design Development of the partner robot coexisting with humans 
 A robot that mediates people's communication  

 
Okano Megumi*, Yuan Zhou*, Tasuke Ogawa*, Kanda Masahiro*, 

Kazunari Hirakoso*, Yosuke Tsuchiya**, Yoshio Kondo* and Jun Uchiyama* 
 

Abstract 
This paper, we will report a part of the research on "Partner robot coexisting with humans". Base   
concept of "Robot focusing on expression and gesture" announced at AIIT Bulletin 2018, we developed 
a prototype robot with remote operation by using text chat. This prototype robot was demonstrated at 
the International Robot Exhibition 2017 and other venues. We focused on its application for childcare 
environment and received many positive feedbacks. 
To further expand this concept, we developed a new partner robot concept focused on the foot 
movement. This is a new approach in exploring the potential of foot movement as a medium for 
human communication. 
 
Keywords: partner robot, remote operation using text chat, foot movement 
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Design Proposal of last one mile mobility in suburban cities of Tokyo 

Yuki Kishimoto*, Hongxiang Liu*, Shuai Shi*, Nobuki Ebisawa* 

Abstract 
In the suburban cities of Tokyo such as Kichijoji and Futagotamagawa, where are surrounded by 
residential districts, and the distance between major traffic terminals is wider than in Tokyo central 
area. For this reason there are many problems with short distance transportation so-called “last one 
mile”, for example from one’s home to the terminal. It is expected that this problem will further 
increase because of future aging society. This mobility design study is hypothesized as a possible 
solution for 2030. We consider the fully autonomous driving technology, contactless battery charging 
technology, and the total traffic management by AI and IoT as main technological elements of the 
study. The study is conducted as a hypothesis design proposal of 2017 AIIT PBL (Project Based 
Learning). 
 
Keywords: mobility design, Last one mile, autonomous driving, contactless charging, PBL 
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Service Design in practice: 

Proposal of Smart-Shopping in Fresh Food Supermarket 
 

Yusuke Tsumita* , Keiji Ono* , Lan Liu* , Tomoyuki Ohkubo* , 
and Shigeomi Koshimizu* 

 
Abstract 

In recent years, while EC (Electric Commerce) has shown rapid growth, when we look at Net 
Supermarkets that handle fresh produce we see that they are very much under utilized. One reason 
may be that consumers have a strong desire to physically see fresh produce before purchasing. In this 
study, we propose a physical supermarket where shoppers can observe produce while shopping, 
however doing so without a cart, without lining up to pay and without carrying produce home. We 
built and evaluated a hypothesis of a new shopping service repeatedly using service design methods 
such as persona, customer journey map and service blueprint. After the implementation of the field 
survey, the usefulness of the proposed service was verified. 
 
Keywords: Smart-shopping, Service Design, Persona, Customer Journey Map, Service Blueprint 
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A Consideration on Serviceology in Monozukuri Field 

Hiroshi Hashimoto* and Junfu Chen** 

Abstract 
This paper presents a consideration on serviceology in the Monozukuri field in Japan. The definition 
of serviceology is presented and some features of serviceology in large corporations are described. 
From the point of this view, some problems that the serviceology is applied to small and medium 
corporation are explained. Examples for dealing with the problems are introduced and considerations 
about them are shown. 
 
Keywords: Monozukuri, serviceology, small and medium cooperation, service in production 
 
 

________________________ 
Received on September 14, 2018 
* Advanced Institute of Industrial Technology 
** Hiroshima University 

1  

 

2  

2.1  

(2015)

(2014)

 
2.2  

(servitization)

(2017
 

 
2.3 3  

3
 (2017)

 
2.3.1  

3
(Neely, 2014) 1

(Wise & Baumgatner, 
2000)

 
2

Wise and Baumgatner 

産業技術大学院大学紀要　No.12, pp.195 － 199 （2018） 〔研究速報〕



(2000)
13

20% 80%

30
(Neely, 2014)

 
3

(Raddats et al, 2017)

 
2.3.2  

1

(Robinson et al, 2016)
(Oliva & Kallenberg, 2003)

Frambach et al (1997)

Mathe and Shapiro (1993)
138

76.9
(Desmet, van Dierdonck, & van 

Looy, 2003)  
2

(Mathieu, 2001b)

(Wise & Baumgatner, 2000)
KOMTRAX

(Samli, 
et.,al., 1992)  
2.3.3  

1

(Baines & Lightfoot, 
2014)

(Desmet, van Dierdonck, & 
van Looy, 2003) Wise and Baumgatner (2000)

20%

  
2

Chatterji and 
Fabrizio (2014)

Goh and McMahon 
(2009)

(Dachs et al., 2014)
(Mathieu, 2001b)

(Wise & Baumgatner, 2000)

196 橋本洋志



 

 
2.4  

2.4.1  

 
2.4.2  

 

2.4.3  

 

 
2.4.4  

GE

 

3  

3.1  

 
  
  
  
 (2016)

 
 

1
1

 

1:  

197ものづくり活動におけるサービス論の考察



1

2
 
2 

 
 1 1

 
 2

 
 3

 

3

 
3.2  

2
 

 

IoT
Internet Of Things

 

4  

 

 

[1] https://kyoto-shisaku.com/ 

2:  

198 橋本洋志



[2] 
https://www.pio-ota.jp/tokusyu/14_iot.html 

[3] (2017)
No.25, 2017, 

http://www.econ.tohoku.ac.jp/gakukai/articles/No
25-20171220.pdf 

[4] (2016)
http://www.chusho.meti.go.jp/pamflet/hakusyo/ 

[5]  
(2016) ”

4 25-31 
[6]  (2014)

1(2), 
pp.6-13, doi.org:10.24464/serviceology.1.2_6 

[7] Baines, T., & Lightfoot, H. W. (2014), 
"Servitization of the manufacturing firm 
Exploring the operations practices and 
technologies that deliver advanced services", 
International Journal of Operations & 
Production Management, 34(1), 2-35 

[8] Baines, T. S., Lightfoot, H. W., Benedettini, O., & 
Key, J. M. (2009), "The servitization of 
manufacturing: a review of literature and 
reflection on future challenges", Journal of 
Manufacturing Technology, Management, 20(5), 
547-567 

[9] Chatterji, A. K., & Fabrizio, K. R. (2014), "Using 
users: When does external knowledge enhance 
corporate product innovation?", Strategic 
Management Journal, 35(10), 1427-1445 

[10] Dachs, B., Biege, S., Borowiecki, M., Lay, G., 
Jäger, A., & Schartinger, D. (2014). Servitisation 
of European manufacturing: evidence from a 
large scale database. The Service Industries 
Journal, 34(1), 5-23 

[11] Desmet, S., van Dierdonck, R., & van Looy, B. 
(2003), "Servitization: or why services 
management is relevant for manufacturing 
environments", In B. van Looy, P. Gemmel, & R. 
van Dierdonck (Eds.), Services Management, An 
Integrated Approach, Harlow: Pearson 
Education, 40-51 

[12] Frambach, R. T., Wels-Lips, I., & Guendlach, A. 
(1997), "Proactive product service strategies: an 
application in the European health market", 
Industrial Marketing Management, 26(4), 
341-352 

[13] Goh, Y. M., & McMahon, C. (2009). Improving 
reuse of in-service information capture and 
feedback, Journal of Manufacturing Technology 
Management, 20(5), 626-639. 

[14] Mathe, H., & Shapiro, R. D. (1993), "Integrating 
service strategy in the manufacturing company", 
Chapman & Hall 

[15] Mathieu, V. (2001a). Product services: from a 
service supporting the product to a service 
supporting the client, Journal of Business & 
Industrial Marketing, 16(1), 39-61. 

[16] Mathieu, V. (2001b). Service strategies within 
the manufacturing sector: benefits, costs and 
partnership, International Journal of Service 
Industry Management, 12(5), 451-475. 

[17] Neely, A. (2014), "Society's grand challenges: 
what role for services?", In K. Haynes & I. 
Grugulis (Eds.) "Managing serivces: challenges 
and innovation", Oxford University Press, 
105-121 

[18] Oliva, R., & Kallenberg, R. (2003), "Managing 
the transition from products to services", 
International Journal of Service Industry 
Management, 14(2), 160-172 

[19] Raddats, C.,et.al.(2017), "Interactively developed 
capabilities: evidence from dyadic servitization 
relationships", International Journal of 
Operations & Production Management, Vol. 
37,Issue: 3, 382-400 

[20] Samli, A. C., Jacobs, L. W., & Wills, J. (1992), 
"What presale and postsale services do you need 
to be competitive", Industrial Marketing 
Management, 21(1), 33-41 

[21] Wise, R. & Baumgartner, R. (2000), "Go 
downstream: The new profit imperative in 
manufacturing", Harvard business review 28(1), 
89-96 

 

199ものづくり活動におけるサービス論の考察



Society 5.0  

 
* * * 

* * 

Improving productivity of SMEs in the era of Society 5.0 

Kenta Komine*, Miki Saito*, Aiko Nakato* 

Isshin Sasaki*, Hisashi Hayashi* 

Abstract 

Small and medium sized enterprises (SMEs) are the source of Japanese economic growth, which 
account for 99.7% of the number of companies and 69.4% of the number of employees. However, low 
labor productivity of SMEs is causing low growth in Japanese economy. Based on literature review 
and the policy vision "Society 5.0" promoted by the Japanese government, this paper shows two 
research directions (autonomous distributed manufacturing system / P2P platform for 
human-resource sharing) for improving productivity of SMEs. In these research directions, automated 
negotiation is the key technology for connecting independent companies. Therefore, we will develop 
automated negotiation algorithms and confirm their effectiveness by means of multi-agent simulation. 
 
Keywords: Society 5.0, Autonomous decentralized system, Multi-agent simulation, Cloud 
manufacturing, Human-resource sharing platform 
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Application Development with Open-to-Research-Use Deep Learning 
featured Human Posture Detection Software 

 MURAKOSHI Project Team 2017 activities and beyond  

TSUNODA Yoshihiko*, NAKAI Masato*, SUN Caidong*, AZIRO Tsuyoshi*, 
HAYASHI Hisashi* and MURAKOSHI Hideki* 

Abstract 
We aim for application developments in several fields such as healthcare and robot control. When 
considering to achieve high quality performance in such applications, it is often necessary to have 
large amount of accurate and various human posture data. OpenPose of Carnegie Mellon University 
(CMU) can realize simultaneous posture recognition of multiple people in real time by using simple 
Web camera. We developed two application systems utilizing OpenPose. The first one is a basketball 
free throw prediction model with human posture data recognized by OpenPose. The second one is a 
healthcare application which aims to detect brain stroke tendency. In this article, we focus on what we 
achieved through our above-mentioned two application developments. We accomplished to build a 
high quality motion prediction model with OpenPose data through our first research. Then we built 
prototyping system to detect brain stroke tendency utilizing OpenPose features and also the 
knowledge acquired through our first research which we consider remarkable to present one form of 
OpenPose application in the healthcare and medical-related field. 
 
Keywords: Deep Learning, OpenPose, Human Body Detection, Sports Motion Analysis, Logistic 
Regression, Brain Stroke Rescuing 
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