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A Report for Industry-academia-government-private Collaboration in Kochi
— The Activities of Kochi Regional Collaboration Platform (Kocopla) —

Masato Sato

The Kochi prefectural government opened the Kochi Regional Collaboration Center (Kocopla) in April, 2015.
Kocopla is founded for the purpose of supporting local governments and enterprises who wish to deploy
and expand new businesses. It has three basic functions: “Intellect”, “Interchange” and “Human Resource
Development”. Since its opening, Kocopla has been providing valuable services and programs including;
consultation services in collaboration with higher education institutions, interchange opportunities across dif-
ferent fields and diverse backgrounds, and human resource development for the resolution of challenges in
the community. Kocopla will develop these programs with increases in the fiscal year 2016 budget and the
expansion of the organization. Kocopla promotes interchange and collaboration in different fields (industry-
academia-government-private), and extends communication between these various institutions. Its aim is to
create innovation within Kochi Prefecture. Innovation does not emerge instantaneously. It is, thus, impor-
tant to exert effort into refining different fields within the community, which typically entails the formation
of trustworthy relationships in the area. Kocopla is also expected to play a long-term role in innovation
and collaboration with “Tosa Marugoto Shachu”, another group working for promoting collaboration among
industry, academia, government, and private.
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Social Science Experimental Laboratory
at Eikokuji Campus and Future Design

Yoichi Hizen

Kochi University of Technology has opened the Eikokuji campus. A social science experimental laboratory
has also been set up there. The Research Center for Social Design Engineering has moved to the campus
and been renamed the Research Center for Future Design. This report introduces the experimental labora-
tory and a new academic field “future design” the Center commits itself to. The laboratory consists of a
group-experiment laboratory and an anonymous-experiment laboratory. In the group-experiment laboratory,
at most 30 participants can join an experiment in which their decisions affect their payoffs each other. In the
anonymous-experiment laboratory, 14 participants are separated into 14 booths so that their interactions are
strictly controlled. Future design proposes a method of reflecting the benefit of future generations to sustain
our society, where an imaginary future generation is introduced in our current society, and our current policies
are determined as a result of negotiation between the imaginary future generation and our current generation.
Future design examines the effectiveness of the introduction of imaginary future generations into each issue at
the levels of municipalities, nations and our planet. We hope various researchers to join this interdisciplinary
field and work together.
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An Activity Report about Supporting

Community Improvement for a Marginal Village
— A Case Study of a Tablet PC class by University Students —

Koichi Motooka Ryotaro Suzuki Fumitaka Shinya
Takako Okamoto Masahiko Hamada Yumi Takemura

This activity report is about supporting community improvement for a marginal village Kamiike, focusing on
a case study of a tablet-PC class by university students. This tablet-PC class was organized by a student group
“Kokoiko project” under the support by the center for local sustainability. Through these activities, students
got experiences of project management and residents of Kamiike village got a chance to start community
improvement with tablet-PCs.
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The New Horizon of Globalization and KUT Students

Shinichiro Sakikawa

When we think about Japanese universities’ current status in the world, we notice the pace of globalization
is somewhat slow compared to that of universities in the United States, Europe, China, Australia and other
ASEAN universities. This may be closely related to the often-stated goal of overcoming the English language
barrier. In order to be globalized, Japanese students are first required to master English at least to some
extent, and only then can the research exchange and cross-cultural understanding begin. To this end, the
KUT Special Scholarship Program (SSP) was started in 2003 to promote excellence in research by inviting
doctoral students with high potential from around the world to make dynamic contributions in a variety of
academic fields at KUT. In addition, the Thailand-Singapore Study Tour, the Paju English Village Camp
in South Korea, the YOSAKOI Summer School, the John Manjiro Program, and the construction of the
International House dormitory for foreign and Japanese students all contribute toward establishing an ideal
environment to increase students awareness of, and motivation to become global citizens. KUT sees itself as
“the university for fulfilling one’s self potential”, and as we head toward a new horizon of the globalization,
we renew our resolve to foster truly global individuals who can make a significant contribution in the new

global society.
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Fundamental Science and Technology for a Rebirth of “Satoyama”
Masataka Takagi

The prefectural income of Kochi is the lowest in Japan. Specially, the population in mountainous area dra-
matically decreases. However, The residents do not live in poverty. Authors made interview to the residents
in mountainous area in 2014. The result showed almost all residents are satisfied with their life and they
have trust in their community. That is resident’s pride. Real wealthy society needs material and spiritual
welfare. The trust community is one of the representative spiritual welfare.Mountainous area has rich natural
resources. In Japan, residents in village have managed the mountain for agriculture, forestry, hunting, energy
supply and so on. The managed mountain is called “Satoyama” in Japanese. However, supplied products
from Satoyama can not make a big profit, because big work force for handicraft and big cost of transportation
are needed comparing with industrial products in  urban areas. Moreover, very cheap products are imported
from developing countries. A goal of this project is reconstruction of Satoyama and trust community using
science and technology. In 2015, several sub-projects have started, which are infrastructural engineering,
environmental engineering, energy engineering and information engineering. This time, 9 articles are pre-
pared. The major topics are field survey in river, road, agriculture, forestry and architectures. In addition,
development of road materials using wood ash is discussed.
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Network Analysis on the Habitat Distribution of Medicinal
Plants for Extracting Suitable Conditions

Hiroshi Frusawa Ryosuke Usui  Masataka Takagi  Takashi Watanabe

We performed the GIS analysis on the habitat distribution obtained from medicinal plant inventory overall the
Shikoku island. A variety of environmental conditions, including the slope and orientation of habitat locations,
is extracted from the GIS plot. Our focus is placed on the similarity among environmental conditions of
different habitat locations, rather than the spatial adjacency. We develop a new method of visualizing the
environmental similarity, as a complementary technique to the geostatistics using the GIS. Our methodology
consists of two unique parts: First, a new co-correlation function for representing the environmental similarity
is defined. Next, the similarity is visualized by networking the habitat locations as nodes. The GIS data
sources used are obtained from the inventory of Cardiocrinum cordatum whose habitat has been found at
97-locations. Based on the co-correlation function value as a measure of similarity between an arbitrary
pair of environmental condition sets, it is adjusted which node pair is to be connected by edge. As the
critical function value for connecting vertices is larger, the network structure is more diluted. Consequently,
localized networks remain instead of covering the whole habitat distribution, which can be considered as
emergence of the so-called communities. Our analysis provided two communities for the habitat distribution
of Cardiocrinum cordatum. While the former environment is severe, another set of environmental conditions
prove to be modest for culturing Cardiocrinum cordatum in the site of the Saoka project.
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Development of Wood Ash Block for
Construction and Pavement of Logging Road

Masahiro Ouchi  Masanobu Nagano  Akinobu Katayama
Daiki Takayama Ryuji Okuda

Wood ash concrete block for construction and pavement of logging road was developed. The purpose of the
block is to construct and pave logging road, in which foundation work may not be necessary. The wood ash
is a sub-product from wood biomass thermal power station. Wood ash concrete was developed that can be
hardened with slaked lime and water, which does not need portland cement for hardening. The cross section
of block was decided as a hexagon so that consolidation work of the concrete may be easy. Mix-proportion
of wood ash concrete was set up so that a prompt demolding may be possible. The compressive strength of
the block was high enough for preventing compressive failure due to the load from the track. Also, with a
sufficient restrain with sand between blocks, it was verified that banding failure can be prevented.
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Present Situation of the Forest around an Old Empty House
in Hilly and Mountainous Area, Kami
Yuji Onishi  Tsuyoshi Omori  Masataka Takagi  Kikuma Watanabe

This report aims to find out the present situation of the forest around an empty old house in hilly and moun-
tainous area, Kami city. In the past, houses and forests made a good relation with each other. Forests were
the place which gave us not only the life resources such as foods and materials but also the scene composed
of houses and forests as an original type of Japanese scenery beauty. However, recently depopulation has led
abandoned forests and agricultural lands. Now forests have been steadily dilapidated. The authors make the
present situation of the forest clear based on field studies. Also, we want to get clues to restore woodlands.
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Present Situation of the Sacred and Burial Places around
an Old Empty House in Hilly and Mountainous Area, Kami City

Kikuma Watanabe Tsuyoshi Omori

The Objective of this paper is to report the present situation of the sacred and burial places in a hilly and
mountainous area, Kami city. In this area, there used to be a good harmony between life of houses and life in
forests. Forests were the place which gave us the life resources such as foods and materials. Therefore people
in this area had thought that the forests were not only precious places but also sacred places. That would be
the reason why the sacred and burial places were set in the forest. However, recently depopulation has led
abandoned forests and agricultural lands. Now forests have been steadily dilapidated. The authors make the
present situation of the burial and sacred space in the forest clear based on field studies.
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Planning Work of a Working Path
with Photogrammetry and GIS

Ryosuke Kaneko = Tomohiro Nakamura Masahiro Ouchi

The authors planned a working path in the mountain in Saoka district, Kami city, Kochi prefecture, Japan
with digital surveying and GIS technology as an model case of efficient route planning. Two of the existing
path were modelled in 3-D for grasping the width and profile with the structure from motion (SfM). A new
path was found and the location was fixed by exploring carrying a handy GPS. The gradient was measured
with the staff and measuring tape. Three plans of working path were made based on data on the existing paths
obtained. It was projected on QGIS with the geo-referencer and the land owners along the routes inquired.
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Survey Report of River Shape and Flow in Gounyu-Gawa River
toward Future Improvement in Mountain Area
Naoki Harada Tomoki Ishigami  Takashi Goso = Masataka Takagi

Forest survey, satoyama woodlands road plan, energy supply and demand survey, old Japanese timber house
renovation plan, river environment survey, etc., are done by graduate students of infrastructure systems engi-
neering course in Kochi University of Technology. These activities are part of the “Implementation of science
and technology for satoyama” project in Saoka area in Kami, Kochi. This report introduces their activities and
result of river shape survey, drawing (plan, cross section and longitudinal section), 3D-model generation using
Structure from Motion (SfM), and survey of flow velocity and volumetric flow rate in a river (Gonyu-Gawa
River in Monobe-Gawa River water system) intended to understand current status of flood, water utilization

and environment.
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Analysis of Indoor Environment and Energy Consumption of
Houses in a Hilly and Mountainous Area in Kochi Prefecture
Masaki Tajima Kotaro Kawata

Energy use of houses, in which elderly persons live, is considered as larger than average because their dwell
time is longer than younger ages. In Kochi Prefecture, whose aging rate is higher than the Japan’s average, the
energy use is considered as one of the important issue. In addition, data on energy use and indoor environment
in houses have not been obtained enough for evaluation. Hence, in S area, which locates in a hilly and
mountainous area in Kochi Prefecture and has been one of aging society, inquiry survey on energy use and
measurement of indoor air environment were handled. As a measurement result, the average energy use
of cooling was smaller and heating & hot water were larger than average use in Kochi City. The indoor
temperature and WBGT obtained in summer were lower and temperature obtained in winter was lower than
obtained in Kochi City. Energy retrofit, especially on thermal insulation, is required from the viewpoint of
indoor environment.
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Estimation of the Capacity of Households in a Hilly and Mountainous Area
in Kami City Based on the Use of Natural Energy
Yusuke Koba Shin Akatsuka Masataka Takagi

The purpose of this study is to estimate the capacity of households in a hilly and mountainous area in Kami
City, Kochi Prefecture, when peoples live there by using woody biomass energy and hydro-energy, which are
sourced from the area. Firstly, we estimated the amount of annual utilizable woody biomass in each drainage
basin, and estimated the annual potential heat quantity by converting it to heat energy. Then we estimated
the capacity of households by comparing the annual potential heat quantity with heat energy consumption
of cooking by a general household. Secondly, we estimated the utilizable water power if we install micro-
hydropower facility in the river of this area. Then we estimated the capacity of households by comparing the
utilizable water power with the electric consumption of a general household. As the result, it was revealed
that the woody biomass energy in the area could cover the heat energy consumption of cooking for over 30
households. However, water power by micro-hydropower facility in the area could cover only 2-3 % of the
electric consumption in a general household.
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Field Survey on an Old Timber Folk House in Saoka, Kami
and Extraction of the Problems for Renovation of The House

Kotaro Kawata Kyohei Miyagawa Hirohiko Mizobuti
Masataka Takagi Shin Yoshida

A goal of this project is reconstruction of Satoyama and trust community using science and technology. In the
seminar which is a lecture of a graduate school in master’s course we investigated an old timber folk house
in Saoka, Kami and its surroundings, considering to reutilize them as resources. In this report we grasped the
present situation of the timber house by inspection and measurement to renovate it. In spite of some damages,
we judged the timber house has the value to be prevented with the traditional style of the farmer’s house at
that time. In the near future after the detailed survey we are going to plan the better renovation with the lower
cost or the less working.
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Symbol or Image that Facilitates
the Understanding of Mathematical Concepts
Yoshifumi Kono

This paper examines the pedagogy in the upper secondary school mathematics, and discusses how students
learn mathematics effectively. Learning is an active process, where students do not merely receive informa-
tion, but they examine or utilize the information. This paper also proposes some pedagogical ideas concerning
logic, intuition, symbol or image which are necessary in utilizing mathematical knowledge and are closely

related to the understanding of the mathematical concepts.
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Weak Value Expansion of Quantum Operators
and Its Application in Stochastic Matrices
Taksu Cheon Sergey Poghosyan

It is shown that any Hermitian operator can be expanded in terms of a set of operators formed from biorthogo-
nal basis, and the expansion coefficients are given as products of weight functions and weak values, shedding
a new light on the physical interpretation of the weak value. The utility of our approach is showcased with
examples of spin one-half and spin one systems, where irreversible subset of stochastic matrices describing
projective measurement on a mixed state is identified.
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Circular Process Model for Management Philosophy Penetration
Yasuto Ishitani Kazuhiro Matsumura

Traditionally, a management philosophy is proposed by the executive, and permeates the organization via
on-site leadership that promotes the understanding of organization members. Permeation of management phi-
losophy is thought to occur in a unidirectional process. Permeation of the management philosophy becomes
a source for unifying the behavior of organization members for positive results; it is also expected to serve
as a motivational force that drives business success. With the management philosophy permeation based on
the circulation process model as proposed, results and business success are induced by behavior based on the
philosophy, organizational members become aware that said results and success were due to the philosophy,
and are newly encouraged and motivated, with the result being a deepened, shared understanding of that phi-
losophy. As this understanding of the management philosophy deepens, behavior based on the philosophy
becomes more strongly entrenched within company work sites; this is in turn linked to continued business
successes, and also to the growth of the company. This paper asserts that permeation of management phi-
losophy is achieved through a circulation process, in a cycle from business successes — awareness of the
philosophy — penetration of the philosophy — further business success — and on around again.
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The Results of Research Abroad Program
in Material and Life System Engineering Course in 2015
Mamoru Furuta Taksu Cheon Ryota Takenouchi  Jyun Morimoto

The research abroad program in material and life system engineering course has been started from the 2015
fiscal year. Main aim of this program is to cultivate the internationality and diversity of master students
through the research stay in overseas University and/or Institute. This program is also expected to enhance
the education program of material and life system engineering course in KUT. To allow fulfilling research
activities safely, two master students left KUT when their supervisors had made sufficient negotiations with
host professors in advance. In this fiscal year, two master students of Ryota Takenouchi and Jyun Morimoto
respectively flew to Stuttgart University, Germany. and University of Hradec Krilové, Czech Republic. The
results of the research abroad program in 2015 are reported with the reports from the students.
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Creating Solutions for Societal Issues — Future Earth —
Seigo Nasu

To solve societal problems or phenomena, we need a basis of their theoretically integrated explanation of
an ultimate complexity. Then we are able to predict future, or evaluate effect of policy and countermeasure,
which requires scientific integration to explain societal complexity with various aspects of sciences. Recently,
Research Center for Social Management Systems has been working on various issues, such as The Social
Implementation Program on Climate Change Adaptation Technology (SI-CAT), and Cross-ministerial Strate-
gic Innovation Promotion Program (SIP), which are the integrated sciences research activities to create actual
policy and systems for societal issues.
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Execution and Evaluation of Study SKkills

— Collaboration with the Information Library of Kochi
University of Technology and Kochi Shimbun —
Motohiko Igata Hitomi Okahana

Due to the change of environment which surrounds companies and young people, it becomes important that
we promote the basic social skills of the university students through education of consciously so that they
can utilize basic academic skills and technical knowledge. In this paper, the study skills education of Kochi
University of Technology is introduced together with explanation of collaboration with the Information Li-
brary of Kochi University of Technology and Kochi Shimbun. The result will be described and remaining
issues will be discussed. In evaluation of our study skills we tried factor analysis and cluster analysis based
on the questionnaire result of student’s own growth degree. The Information Library of Kochi University of
Technology publishes the book review of students and displays POPs to encourage reading. A member of
Kochi Shimbun gives a lecture on writing and supports students’ contribution club activities as a volunteer.
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Annual Report of
Scale-sensitive Regional Industry Laboratory 2015
Yutaka Kikuchi

This paper reports the activities of Scale-sensitive Regional Industry Laboratory of KUT in FY 2015. The
purpose of the laboratory is how to construct and deploy industries on regional areas to get sustainability. We
have named structures without scale-free nature “scale sensitive”, which is suitable for regional areas. We have
been making activities on such industries including the power grid with renewable energy and information

communication networks.
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