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Methodology for ‘““‘Satoyama Engineering”’
Masataka Takagi Masaaki Kusumi

Satoyama means mountainous land where humans act to utilize nature for living and conservation. The
Satoyama area has declined due to the population decreasing in Japan. One of the academic systems begin
used to renovate Satoyama is “Satoyama engineering”. This paper introduces the background of “Satoyama
engineering”, initiated at the Kochi University of Technology. The renovation plan is to use a spatial in-
formation system and prevent change of the natural environment. The Research Organization for Regional
Alliances established in 2009, has conducted extensive collaborative research, in particular, using the spatial
information system which has played a major role in the research. The development of ICT and IOT sup-
ports the generation of high density time series data for the spatial information analysis. Some of the related
disciplines are agriculture engineering, civil engineering, environmental engineering, ecological engineering,
and “Satoyama-gaku”. Satoyama engineering is a new discipline employed to solve many of the issues in
Satoyama in the near future.
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An Attempt on Creating Historical Records Database in Kochi
Keita Kusunose Syun Fujiwara  Katsunori Ikeuchi

The purpose of this paper is to propound the necessity for creating historical records database in Kochi. The
Geographic Information Science study group of history and environment in Kochi discussed the cooperation
between history researchers of each fields. As a result it is necessary for creating historical records database
available for citizens.
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Production of the Test Bed for Field Database
Supporting Field Study
Ryosuke Murai  Takumi Fujiwara Masataka Takagi  Yutaka Kikuchi

In this paper, we will report on the test bed for the “Field Database” produced in FY2017 primarily by
Professor Masataka Takagi of the Geomatics Laboratory of Research Organization for Regional Alliances,
and Professor Yutaka Kikuchi of the Scale-sensitive Regional Industries Laboratory. The Field Database
contains various chronologically-piled phenomena of the environment, the weather, and the culture relevant
to the geospatial absolute coordinate which was regarded as the endemic keyword. Taking advantage of being
a local university close to the field, this test bed was produced for the university to secure the ongoing need
for competitive funding by establishing a method to effectively share field data.
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Analyze Road-network of Nodes and Links in Natural
Rural Areas in the Saoka District
Asahi Amo  Hirokazu Wakabayashi  Hiroaki Nishiuchi

This paper describes the development of the road-network database in the mountainous area of the Saoka
district in Kami City, Kochi Prefecture, Japan. In addition, the shortest path algorithm has been applied to
calculate the shortest path distance between each region in the study site. The developed database includes
not only highway roads maintained by the Ministry of Land, Infrastructure, Transport and Tourism and the
local government, but also small roads used by the local inhabitants. To collect data coordinates of all the
roads, a field walking survey was conducted by carrying a GPS logger for several days. The collected data
coordinates from the GPS logger were arranged to describe the road-network shape on the GIS software, and
to calculate the shortest path and distance between any nodes on the developed road-network database. In the
preparation of the road-network database, considering the small local roads in the study site area showed us
the evaluation possibility of connecting each region. By introducing historical information into the developed
road-network database, we could quantitatively learn about how local people used those roads in the past.
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Design, Production and Construction of Wood Ash Concrete
Block for Protecting Mountain Slope

Mayu Suzuki  Masakazu Tanino  Takumi Fujiwara
Yuichiro Takeuchi  Masahiro Ouchi

The authors designed, produced and constructed wood ash concrete block for stabilizing the slope located
around the shrine as a part of the SATOYAMA activation project initiated by the Kochi University of Technol-
ogy. The cross-section of the slope was measured and drawn using GIS technology like the SfM method prior
to design. Wood ash concrete was utilized, as the material, for the block and backfill in the ground owing to
its lightness in weight compared to ordinary concrete. As a result, due to safety and efficiency problems, only
4 % of the entire construction plan was completed.
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Hydrological Environment Survey in Saoka, Kami City
for Regional Resource Utilization
Ryo Okada Hirona Hazama Soshi Hosokawa Masataka Takagi

The goal of the project is the reconstruction of Satoyama and the funded community using science and tech-
nology. This report shows the survey results of the hydrological environment around the old timber folk
house. The methods employed were a field survey, a boring survey and the measurement of underground
temperature. According to the field survey, the area proved to have many water resources. However, we could
not identify the cause of the water level change in the borehole. In addition, the underground temperature in
winter was partially influence by the groundwater and also partially affected by the surface soil moisture. To
identify the distribution of groundwater, in the near future, it will be necessary to measure the temperature in
the summer and compare it with that of winter. It is necessary we take measures against water disasters and
utilize our water resources for agriculture.
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Construction of Pavilions and Measurement of Microclimate

Kikuma Watanabe Shin Akatsuka Takeru Kusumoto
Tadashi Mouri  Tsuyoshi Yorimitsu  Masaki Tajima

This report shows our investigation of thermal safety for heatstroke by using real measurement results, in
order to evaluate the environment around an old house built in the mountainous area in Kami City. The timber
frame of the old house has been deteriorating due to the influence of high humidity originating from rain
leaking in or from the surrounding forest. Moreover, there has not been a rest space for workers, so under
the circumstances we considered the risk from heatstroke especially in summer. Therefore, small pavilions
called “Azumaya Models” were built nearby the old house by the authors, and measurements of the thermal
environment of the pavilion and surrounding area were taken. We tried to perceive the microclimate around
the old house by comparing out measured data with meteorological data obtained by the Japan Meteorological
Agency.
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Survey on Historical Landscape of Honmura-village in Saoka

— Characteristic Aspects of Village Landscape Considered
by Transition of Yashiki-chi: Land for Rural Houses —

Katsunori Ikeuchi  Syun Fujiwara  Kikuma Watanabe Keita Kusunose

The aim of this report is to uncover the characteristics of the Historical Landscape of Honmura village in
Saoka. The Historical Landscape consists of various spatial elements, for example; the geography, groups of
houses, and scenes of land utilization. However, in this report the authors try to consider the characteristic
aspects of the historical landscape of Yashiki-chi, meaning the rural houses and the land used for rural housing.
In considering the historical landscape, the authors have adopted three types of surveys. The first is the
historical scientific survey used by analyzing old books. The second is the folkloristic survey used by hearing
what the old habitants at the site have to say. The third is the architectural scientific survey used by analyzing
the spatial quality of the planning site and the types of buildings. This report aims to discover all of the
characteristic aspects of the historical landscape by taking a composite survey into consideration.
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Human Resource Development through Deep Learning
Research in the Environmental Field
Hideaki Nakane

Using deep learning, the key technology of artificial intelligence (Al), the Nakane Laboratory of the Kochi
University of Technology has been carrying out studies in the environmental field. In order to examine the
processes and causal relationships behind the phenomena, “numerical experiments” were applied by examin-
ing the responses of the predicted results to the input data. In this paper, as an example, the water levels of the
Yasuda River, which is a medium-sized river without a dam in Kochi Prefecture, were predicted using deep
learning. 96 hours (1-hour resolution) and/or 12 months (1-month resolution) time series data were selected
as the input data of the Multi-Layer-Perceptron (MLP). The results of the numerical experiments showed that
the time series data of 12 months are important for representing the contribution of groundwater. In this way,
deep learning is not only a cost-effective prediction method, but also a means to nurture student ability to
logically understand the processes and to find causal relations based on the data. In order to effectively deal
with the large social impacts of Al, research experience using deep learning would be beneficial.
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Solution of Linear Differential Equations with Constant
Coefficients for High School Students
Hiroshi Arai

It is well known that the general solution of a second order linear homogeneous differential equation with
constant coefficients i’ +ay’ +by = 0 is determined by the solutions of the characteristic equation 1> +al+b =

0. To show this, in case the characteristic equation has imaginary solutions, complex-valued functions or
inverse triangular functions , they will be used in the usual way. We will show the integrating factor method
for linear differential equations with constant coefficients. We will not use complex-valued functions nor
inverse triangular functions, so high school students who learned calculus might be able to understand the
main idea of this paper easily.
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Study on the Basic Issues of a Super-aging Society
Yumi Takemura

This study reviews the pressing issues of the super-aging society in Japan as the theoretical framework comb-
ing family changes in demographic transitions. After Japan’s second demographic transition, the attitude
toward marriage changed resulting in the birthrate declining further. However, owing to the rise in the stan-
dard of living and advanced medical care, longevity and a stable low level birth-death rate has taken root
in Japanese society. Moreover, there has been a transformation of intimacy and individualization in the
modern family structure with family members living in areas far apart from each other. Consequently, the
responsibility of nursing care has shifted from family members to nursing care workers. Economic growth is
decelerating, but the medical costs and nursing care expenses of the elderly are steadily increasing. Therefore,
it is important to support the elderly who need nursing care now without increasing their numbers. In 2008,
the mortality rate exceeded the birthrate, and Japan became a multi-death society. Hence, we must construct
a social system that corresponds to the 100-year lifespan of our super-aging society.
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Evolution of ‘“Environmental Program”
in the School of Environmental Science and Technology
Hideaki Nakane Hiroshi Furusawa

The “Environmental Program”, for comprehensive environmental education, started in April 2013 in the
School of Environmental Science and Technology at the Kochi University of Technology. The environmental
program has identified the direction of interdisciplinary environmental education, and strategically modified
the program curriculum. In addition to individual courses in the environmental field, we also offer courses
with the aim of understanding “the win-win relationship between innovation and the environment in other aca-
demic disciplines”. With the university curriculum reform in fiscal year 2017, we revised the environmental
program increasing the number of active learning subjects. In the first year in the program, the students begin
with learning about the vast framework of the relationship between the environment, society, the economy and
innovation in local regions and worldwide with the lecture, “Environment and Innovation”. We expect this
to reinforce student motivation in learning for future subjects in the “Environmental Program” and in other

academic disciplines.
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Startup of Deep Learning Application to
Environmental Research
Hideaki Nakane Yuki Wakatsuki

We implemented a computing environment for deep learning, a form of artificial intelligence technology, at the
Nakane Laboratory in the second half of FY 2016. In FY 2017, deep learning technologies were successfully
applied to various environmental research themes. We developed regression and classification models for
the following targets. For regression, we used the amount of inflow into the Sameura Dam, the water level
of the Yasuda River, the water level of the Kagami River, and the total amount of solar insolation in Kochi.
The targets of classification were the presence / absence of precipitation in Kochi, three species of flowers /
lilies, and forest tree species. Although our objective is diverse, we could create estimation models using two
kinds of deep learning methods; multilayer perceptron (MLP) and convolutional neural network (CNN). In
regression cases, it was shown that the water levels and the inflow amounts to the dam during entire periods
from flooding to droughts can be well predicted using the MLP models. The CNN models with transfer study
demonstrated performance equivalent to or better than humans for classification of tree species.
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Toward Center for Interdisciplinary Research
—Activities at the Research Center for Brain Communication in 2017—

Hiroshi Kadota Ryuta Aoki  Takahiro Kimura Hiroaki Shigemasu
Kiyoshi Nakahara Kiminori Matsuzaki ~ Shinichi Yoshida Makoto Iwata

The Research Center for Brain Communication (BrainCom) was established in the Research Institute of
KUT in April 2012 as an interdisciplinary research hub of novel communication related technology and
science. Although BrainCom was mainly initiated by researchers in neuroscience and information communi-
cation technology, we will intend to integrate essential knowledge from various academic fields as well as to
operate and maintain our magnetic resonance imaging (MRI) system as a shared research equipment.

This report summarizes the advanced activities of BrainCom in 2017 and discusses the research plans for
2018.
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Education for Graduate Students
on the Influence of a Nuclear Accident Disaster
and Reconstruction of Damaged Communities

Sadao Momota

After the Fukushima Daiichi nuclear power station accident occurred in 2011, an undergraduate train-
ing class on radiation was offered in the School of Environmental Science with the aim to develop human
resources with basic knowledge and radioactivity measurement skills. The accident has revealed that radioac-
tivity released continues to damage the local communities over a long period of time. Expanding the scope to
the risks involved in science and technology and the damage on communities, a lecture for graduate students,
“Radiation and Local Environment” was started in 2017. This lecture is aimed at the two different sides of ra-
dioactivity (convenience and risk), the damage of nuclear accidents on communities, and the contributions of
science and technology in rehabilitation of the damage. For further understanding, we conducted a study tour
in Fukushima. Students visited organizations that participate in reconstruction activities in Fukushima, and
talked with the people working there. The tour provided students with further understanding of the thoughts
of the people who are actually working on the site, and of the circumstances after the accident. This was a
good opportunity to become aware of the complex problems that cannot be solved by science and technology

alone.
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Report on Intern LAB Activity in 2017
Chaoyang i Hiroshi Furuta

We will report on the first time a KUT Intern LAB activity took place at an overseas university (Harbin
Institute of Technology, China) in 2017 for a two-week period. The purpose of the Intern LAB is to motivate
the engineering students in the field on their future research studies and improve their level of international
knowledge.
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The Results of the KUT Globalization Program
from the Thailand & Singapore Study Tour

Shinichiro Sakikawa

KUT conducted a study tour in Thailand & Singapore in the 2017 fiscal year from March 4th to the 14th.
Twenty KUT undergraduate students, from the School of Systems Engineering, the School of Environmental
Science and Engineering, the School of Information, and the School of Economics and Management partic-
ipated. The director of the International Relations Center, Professor Shinichiro Sakikawa and two adminis-
trative staff officers accompanied the students for support. As a part of the KUT Globalization Strategy, we
visited the Thai-Nichi Institute of Technology (TNI), the King Mongkut’s Institute of Technology Ladkra-
bang (KMITL), the Agency for Science, Technology and Research (A*STAR), the Business Incubator, and
the Nanyang Technological University (NTU). During the study tour, the KUT students interacted with the
foreign students discovering the academic and research levels at TNI, KMITL, A*STAR, and NTU. The Thai
and Japanese students spoke in English, studied about their different cultures, and deepened their friendships.
In particular, the PBL (Project Based Learning) held at KMITL was the highlight of the study tour. We be-
lieve that this was a precious opportunity for Japanese students to grasp the impact of globalization, to feel the
energy of raising Asian power, and the importance of communication skills in becoming global individuals.
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