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Status of Vegetation Observation Using UAV in
SATOYAMA Research Field

Ryosuke Murai Masataka Takagi

Since April 2019, the Satoyama Research Field has been conducting vegetation observations by
unmanned aerial vehicles (UAV) 2 to 4 times a month, and 118 observations have been made so far.
Vegetation observations by UAV have the advantage of the observation range being wider than ground
observation, the observation cost is lower than that of aircraft, and they can be carried out using high
resolution and high frequency. Therefore, the observation data may be useful for understanding the
relationship between different events and species such as weather, insects and birds. Since April 2019, the
authors have released the data obtained by observing the vegetation in the Satoyama Research Field using
UAV from the Satoyama Engineering website. This report describes the observation area, observation
equipment, geometric correction, etceteras related to public data. The published observation data discloses
the observation date, weather, observation start time, end time, and central time, as well as solar altitude and
solar azimuth at the observation central time for each observation scene. In addition, ortho images with a
ground resolution of 20 cm are available for download. In the future, we hope that this will develop into the
discovery of new findings through cross-sectional research in the Satoyama research field.
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Land Use and Livelihood in Saoka, Kami City in the Meiji Era

— Analysis of the Land Ownership of the Morita Family as

Seen in the Spatial Analysis of Land Tickets —

Keita Ishikawa Masaaki Ohuchida
Atsuko Yamato Keita Kusunose

In this paper, we will explore the transition of land ownership of the Morita family, a small and medium-
sized landowner who lived in the Saoka area of Kami City during the Meiji era. We tried to use the land
he owned and restore it to support livelihood. As a result, the Morita family’s accumulation of land from
the end of the Edo period to the Meiji period was more fluid than advanced. The Morita family, who
successfully survived the early Meiji period institutional turmoil, had accumulated land around the land they
had owned since the Edo period and prepared a production base. In the late Meiji era, they gave up a lot of
land when there was no leap from small or medium-sized landowner to landowners of vast areas of land.
In the land use of “Satoyama” in the Saoka area, the speculation is that the residential land owned by the

Morita family was cultivated and forested with a complex product use of the field and mountain resources.
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Installation of Stairs from Kanamine Shrine
to the Temporary Hall of Worship

Nobuhito Inoue Genta Ohtani Nobuyuki Takeuchi Kohei Nishimura
Masataka Takagi Hiroaki Nishiuchi

This paper aims to record the procedures for planning, surveying, designing, and construction of
stairs on the roads located in the Saoka district in Kami City, Kochi Prefecture. The roads are especially
indispensable in the Saoka district for the annual festivals, worship at the Kanamine Shrine, and research.
However, there are safety problems where the visibility of your own feet is poor due to steep slopes and
fallen leaves, as well as many rocks and places with no where to step. Therefore, the stairs for this design
have three set conditions. First, secure a waterway on the roads during precipitation. Second, combine the
use of low-cost local materials while taking the landscape into consideration. Third, simplify maintenance.
In the construction process, by summarizing the first stage of the construction procedure, the second and
subsequent stages of construction were facilitated. In addition, our expectation is that this will be used as a
manual for stair expansion and repair by giving reproducibility to the construction procedure. As a result, a

24-step stairway was completed achieving harmony with the surrounding landscape and ensuring safety.
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Infrasound and Meteorological Observation in “Satoyama” Area

Nobuhiro Yamasaki Taisei Yamamoto Shin Akatsuka Masa-yuki Yamamoto

In this study, we conducted a survey of the infrasound (ultra-low frequency inaudible sound) and
meteorological environment inside and outside the forest in the “Satoyama” area of Kami City, Kochi Prefecture.
In this year’s survey, we added new meteorological observation points inside the forest, and measured the
meteorological environment in forest areas with different surrounding environments. In addition, an infrasound
sensor was installed and measurements were taken. Then, by comparing the meteorological observation data
inside and outside the forest area and further comparing it with the infrasound, the tendency of the meteorological
environment in different surrounding environments and the relationship with the infrasound were analyzed.

In comparing the meteorological observation data inside and outside the forest area, it was found that the
meteorological environment inside the forest area changed before and after logging. It was also suggested that
if the altitude difference of observation points is within several tens of meters, the influence of the surrounding
environment on temperature and relative humidity is greater than that of the altitude.

A comparison between meteorological observation data and infrasound showed a weak positive correlation of
about 0.4 between wind speed and infrasound. No significant correlation could be seen in comparison with rainfall
although there was no severe precipitation during the observation period. Also, from the LF-band infrasound (lower
than 0.1 Hz), we could see a characteristic increasing of waveform, which seems to be affected by the passage of a
cold front.
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Prototype of a Bird Voice Recording Device and
Automatic Species Counting System

Iori Kubota Kazuki Maruyama
Hibiki Nakashima Kohei Yamasaki Ryosuke Murai

This study focused on birds at the apex predators of the ecosystem for the purpose of investigating
the ecosystem. A prototyping of a bird voice recording device and an automatic species counting system
were created. The recording device has a dual structure for outdoor use with a housing and inner case. To
verify the accuracy of bird species discrimination, a classification experiment was conducted by creating
learning data and evaluation data from the voice recorded by the recording device. The classification targets
were Eastern turtle dove and Brown-eared bulbul, whose voice are relatively easy to understand. The
classification was performed using the Support Vector Machine with the Mel-frequency cepstral coefficient

(MFCC) as the feature quantity. The result was a correct answer rate of around 50%.
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Survey of Power Generation Using Waterways
in the Saoka Investigation Field

Kazuki Nishiyama Tomohiro Hirota Masataka Takagi Yutaka Kikuchi

We focused on waterways in the Saoka Investigation Field of TosaYamada-cho, Kami City, Kochi
Prefecture, and examined lighting LED lights with hydroelectric generators using high volume waterways
throughout the year. There are no streetlights near houses in the Saoka Investigation Field, so it is difficult
to navigate at night. Therefore, a survey was conducted on the amount of power generation with the aim of
installing guidance lights for people to proceed at night. Specifically, the focus was on converting positional
energy into power by using the siphon theorem with a device equipped with a hydroelectric power
generator. In this paper we have summarized the existence of LED lights and the range of light depending
on the amount of power generated by the installed generator. From the results, we considered that sufficient
light volume of LEDs could be secured by two hydroelectric power generators. However, many problems
remained, including how to install a generator while retaining a clean landscape and maintenance problems
due to installation in waterways. By improving the hydroelectric generator, we expect to secure guide lights

for people to move about at night.
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Mapping Tender Green and Autumn Color using Earth
Observation Satellite GCOM-C1

Masataka Takagi Kaito Takami Ryosuke Murai

Nowadays, extreme weather and ecosystem change due to global warming are occurring. Monitoring
climate change and its influence are very important. JAXA launched the earth observation satellite
GCOM-CI in 2017 with the mission of monitoring climate change. Currently, GCOM-CI1 offers various
physical data on the earth’s surface as a commodity. The 8-day statistics data are very useful for land surface
analysis.

The objective of this study is mapping tender green and autumn color using land reflectance data from
GCOM-C1. The test area selected was Shikoku, JAPAN and the mapping method was based on the NDVI
(normalized difference vegetation index) threshold. If the NDVI indicator is greater than 0.75, there are
many leaves in the pixel. Firstly, the deciduous forest areas were classified using the NDVI. The period of
tender green and autumn color were determined by the change in the NDVI. Then comparing the validation

data, the accuracy of the results were shown for one week.
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The Clarification of an Industry-academia-government
Collaboration Mechanism Based on Inter-organizational
Relationship (IOR) Theory and The Functions of a
Coordinator

Masato Sato

In this study, the author clarifies an Industry-Academia-Government collaboration mechanism
based on the inter-organizational relationship (IOR) theory by analyzing the relationship between the
“Industry” and “Academia” collaboration process. As a result, the author finds that the “phenomenon” of
the industry-academia-government collaboration can be structurally explained as a mechanism using the
“theory” of the inter-organizational relationship. On the other hand, there are some related phenomena in
the industry-academia-government collaboration process, and those phenomena cannot be explained from
each perspective in the inter-organizational relationship theory. It has also been found that such related
phenomena require “missing functions” that cannot be explained by the inter-organizational relationship

theory. Furthermore, note that the coordinator performs those “missing functions”.
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(Peer-reviewed Paper)
Continuous Building of an Organizational Identity

Yasuto Ishitani

This study empirically describes the continuous building process that supports the development of
an organizational identity. Based on G. H. Mead’s theory of the “social self,” the study focused on the
“organizational self” that describes the process whereby companies establish a social identity from their
interaction within the marketplace. This theory was applied to a case study on Kanematsu Engineering
Co., Ltd., which enjoys a competitive advantage with an 80% share of the Japanese market for high-power
suction work trucks for industrial waste disposal. The study revealed that the company’s organizational
identity evolved over a 50-year period by entering the market for its product, ensuring speedy repairs,
and establishing a sustainable competitive advantage. Using the theory of organizational self has made it
possible to address the building of an identity in multiple stages and in a longitudinal manner. Furthermore,
the study based on empirical evidence described the deeper process supporting the overall system,;
the internal operation from the viewpoint of identity content, mutual interaction, and coevolution of

sense-giving and sense-making.
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Concrete Arrangement of Subgroups in the Exceptional Lie
Group F,° Using the Yokota-style Method

Manabu Matsuoka

In this research, we use Jordan algebra, split Jordan algebra and their complexifications specifically for
constructing subgroups of the exceptional Lie group F,° in the Yokota-style. The Yokota-style algebraic
construction method characterizes non-compact groups and complex Lie groups as being constructed
naturally. First, we define Cayley algebra to consider Lie groups of type G,, and then we use Jordan algebra
to extend them to Lie groups of type F, and their involutions. Finally, we consider the arrangement of
the subgroups of type F, Lie groups using the involutions. In particular, we consider the arrangement of
two non-compactgroups of type F, and their subgroups. We specifically use the involutions and construct

subgroups as their invariant subgroups.
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Consideration of Various Problems of Modern Economics
from “Bullshit Jobs”

Atsushi Yamada

In this paper, I will consider the content and economic problem of Graeber’'s book, “Bullshit Jobs
(hereinafter referred to as BSJ)". A BSJ is a high-income job, but is meaningless, and the employee is
self aware of this. The BSJ grows with the servicing of the economy with the main sectors being finance,
insurance and real estate. The feudal management system progressed mainly in these company sectors, and
the BSJ proliferated. The cause lies in neoliberalism. When trying to adhere to market fundamentalism,
the demand is for quantification of jobs with high standards and self-responsibility from the economic
agents. As a result, the inner structure becomes protective and rigid, and the BSJ proliferates. As a remedy,
there may be a way to completely separate labor and remuneration by using universal basic income.
Neoliberalism created a wealth imbalance and at the same time created the BSJ. This is inevitable in history,
but in recent years a group born of young people called “Millennial Left” has begun to develop a movement
for de-capitalism and de-economic growth through the prevention of global warming. If we embody this

spirit, we may be able to change society while avoiding liberal competition and working a 15-hour week.
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Affinity between the Principles of Childcare Programs
Based on Adler Psychology and Mathematics Education
— Compare Passage and SMILE —

Manabu Matsuoka

In this paper, we investigate the principle of programs in the field of childcare based on Adler psychology,
aiming to apply it to the field of education. Specifically, we shall compare and discuss the similarities
and differences between “Passage” and “SMILE”, which are typical model cases of popular childcare
programs in Japan. Regarding education, we will consider the applicability of Adler psychology, especially
from the standpoint of clinical mathematics education. Since clinical mathematics education focuses on
non-cognitive abilities, it is considered to have a high affinity with Adler psychology. Finally, we shall
consider the training system for educators to acquire educational methods based on Adler psychology.
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English and Career Planning: A Case for Students in the
School of Environmental Science and Engineering

Paul Daniels ShinichiWatanabe

One of the goals of the School of Environmental Science and Engineering at Kochi University of
Technology is to foster communication and language skills and to apply that knowledge into practice in
society. To fulfill this goal, the majority of undergraduate students enroll in English language courses during
their first year of study. The CASEC English Test is currently used to objectively measure students’ English
language skills, and is administered at the beginning and end of their first year. In this particular study, the
correlation between language proficiency and GPA was examined from 73 Environmental Science and
Engineering students who took the test twice in 2019. In the first quarter of 2021, when the students were
entering their third year, 59 students in a Career Plan 1 course in the school of Environmental Science and
Engineering responded to a questionnaire about their English study. The results of this study indicated that
English proficiency improved over the first year of English language instruction, and a weak but significant
correlation was found between the end-of-the-year CASEC and GPA scores. Furthermore, the survey results
suggested that although students perceived English as an important skill, the majority of the respondents
were not currently making efforts to improve their English skills and few indicated interest in using English
in their future careers.
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Toward Center for Interdisciplinary Research
— Activities on Research Center for Brain Communication in 2020 —

Hiroshi Kadota Makoto Iwata Hiroaki Shigemasu
Akinori Takeda Masaki Takeda Kiminori Matsuzaki
Shinichi Yoshida NoriyaWatanabe RuiminWang
Kiyoshi Nakahara

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 to technology
and science. Although BrainCom was mainly initiated by researchers in neuroscience and information
communication technology, we intend to integrate essential knowledge from various academic fields as well
as to operate and maintain the magnetic resonance imaging (MRI) system as shared research equipment.

This report summarizes the advanced activities of BrainCom in 2020 and discusses the research plans for
2021.
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