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Hitoshi MATSUSHIMA

Professor, Department of Mechanical Engineering

| Research Achievements

1)
2)
3)
4)

5)

Hitoshi Matsushima is a professor at the Department of Mechanical
Engineering, College of Industrial Technology, Nihon University. He received
his bachelor’s, master’s and doctoral degrees in engineering all from Keio
University. Dr. Matsushima joined Nihon University in 2008. Before that,
he was a senior researcher at the Mechanical Engineering Laboratory of
Hitachi, Ltd., where he actively developed new technology for electronic
equipment. Also, he was a visiting scholar at Purdue University from 1987
to 1988, and Duke University in 2017. His area of interest in research is heat
transfer, especially cooling of electronics. Dr. Matsushima’s current research
is focused on enhancement of phase change heat transfer, such as boiling and
thermosiphons.

Evolutionary design of conducting layers with fins and freedom, International Journal of Heat and Mass
Transfer, 126, 2018, pp. 926-934.

Improvement of heat transfer in saturated pool boiling under low pressure condition using masking plate,
Thermal Science and Engineering, Vol. 26, No. 2, 2018, pp. 51-54.

Heat transfer characteristics of pool boiling under low pressure condition, Thermal Science and
Engineering, Vol. 26, No. 1, 2018, pp. 39-50.

Thermal Performance of Loop-Thermosiphon for Electronic Cooling (Extraction and verification of
effective factors), Thermal Science and Engineering, Vol. 25, No. 4, 2017, pp. 75-78.

Heat Transfer Characteristics of Thermosiphon Type Heat Pipe (Effect of tube diameter and inclination),
Thermal Science and Engineering, Vol. 25, No. 3, 2017, pp. 45-56.
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Published Paper

Heat Transfer Characteristics of Pool Boiling under Low Pressure Condition

Hitoshi MATSUSHIMA and Takuya SAITOU

We experimentally examined the possibility of enhancement of boiling heat transfer under sub-atmospheric pressure.
The range of pressure tested was between atmospheric pressure to 5 kPa. The heat transfer coefficient under low
pressure condition decreased dramatically at the pressure of 5 kPa. This tendency was seen for all types of heat
transfer surfaces and working fluids, and differences in heat transfer between smooth surface and extended surfaces
almost diminished. Heat transfer performance of pyramid 2.5 mm and copper sintering surfaces was rather good at the
pressure of 5 kPa, and the performance of both was almost similar except at atmospheric pressure. Sodium myristate
is a promising surfactant that showed stable performance under low pressure condition. The heat transfer coefficient
of a smooth surface using pure water increased with the decrease in liquid height. However, reduction in liquid height
showed a tendency to change from nucleate boiling to film boiling at an early stage.

Keywords: Sub-atmospheric Pressure, Nucleate Pool Boiling, Heat Transfer, Enhancement, Experiment
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Journal (¥B#%3E)
Thermal Science and Engineering, Vol. 26, No. 1, 2018, pp. 39-50.




Susumu TAKAHASHI

Professor, Department of Mechanical Engineering

Susumu Takahashi is a professor at the Department of Mechanical
Engineering and director of the Center for Automotive Research (NU-CAR),
College of Industrial Technology, Nihon University. He received his master’s
degree from Shibaura Institute of Technology in 1981 and his Ph. D. from the
Council for National Academic Awards in the U.K. in 1986. He worked for
Nissan Motor Company from 1981 to 2007, where he developed numerical
forming simulation technologies in the field of production engineering, such
as sheet metal forming, forging, injection molding, casting and assembly. He
has worked for Nihon University since 2007.
Dr. Takahashi’s research interests are as follows.
1) Measurement methods of material characterization

- Biaxial tensile test for metals and rubbers

- High speed tensile and friction test for metals

- Residual stress measurement using neutron
2) Forming technologies

- Composite material using plant-derived materials

- Recycled plastics
He is a fellow of the Japan Society of Plastic Plasticity. Additionally he is a
member of the Japan Society of Mechanical Engineers, the Japan Society of
Polymer Processing, the Japan Society for Design Engineering, Japan Foundry
Engineering Society, the Japan Society for Computational Engineering and
Science and the Society of Chemical Engineers, Japan. He is a director of the
Japan Metal Stamping Association and a Japanese delegate of 1SO/TC164/
SC2 (ductility testing).

| Research Achievements

1) Thinning of Shell Layer and Metal Mold on Shell Back Metal Process for Small Cast Iron Parts, Journal
of Japan Foundry Engineering Society, (in Press)

2) Examination of Weld-line with Compound Polypropylene on Injection Molding, Asian Workshop on
Polymer Processing 2019, pp.28-29, 20109.

3) Effect of Strain Rate on Tensile Properties of Dual Phase Sheet Steel, Journal of Japan Society for
Experimental Mechanics, Vol.18, No.3, pp.169-175, 2018.

4) Study on effect of strain rate on elongation in advanced high strength steel, The 12th International
Conference on Technology of Plasticity, Vol. 207, pp.1988-1993, 2017.

Biaxial tensile test apparatus Particle board using peanut husks and PVA



Published Paper

Effect of Strain Rate on Tensile Properties of Dual Phase Sheet Steel

Tomohiro KAMIURA and Susumu TAKAHASHI

High tensile steel sheets are widely used to reduce the weight of automobiles. Dual phase steel sheet is a kind of
high tensile steel sheet. Tensile tests of dual phase steel sheets at high strain rates were performed to investigate the
relationship between strain rate, elongation and temperature. The strain did not change much at uniform elongation at
the strain rate up to 5/s, and decreased in local elongation. In quasi-static tensile tests, the n value did not change when
the temperature was 373K or less, but increased when over 473K. Softening of the sheet did not occur at slow strain
rates. Similarly, at the strain rate of 100/s, strain did not change in uniform elongation, but increased in local elongation.
The temperature during uniform elongation was about 300K, but exceeded 473K at the end of local elongation. At the
high strain rate, strain increased in both uniform elongation and local elongation. The conclusions obtained for the
elongation are as follows. At strain rates less than 5/s, stress concentration due to temperature difference causes local
elongation to decrease as the strain rate becomes faster. At strain rates above 100/s, local elongation increased due to
softening of the steel sheet caused by plastic heat generation, as well as increased n value.

Keywords: Tensile test, Temperature measurement, High tensile steel, Mechanical properties
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Journal (¥B#%3E)
Journal of Japan Society for Experimental Mechanics, Vol.18, No.3, pp.169-175, 2018




Yusuke KUDO

Associate Professor, Department of Electrical and Electronic Engineering

Yusuke Kudo was born in Miyagi, Japan, in 1977. He received his B.E.,
M.E., and Dr. Eng. degrees from the Department of Electrical Engineering,
Yamagata University, Yonezawa, Japan, in 2000, 2002, and 2005, respectively.
He is currently an Associate Professor at the Department of Electrical and
Electronic Engineering, College of Industrial Technology, Nihon University.
He researches photocatalyst and environmental engineering along with
electrostatic discharge.

Dr. Kudo is a member of the Institute of Electrostatics Japan, the Institute of
Electrical Engineering of Japan and The Japan Society of Applied Physics.

| Research Achievements |

1) Relationship Between Power Generation Performance and Drying Temperature of Catalyst Layer for
DMFC by Electrostatic Spray, Journal of the Institute of Electrostatic Japan, Vol.42, No.1, Page.34-39
(2018)

2) Photocatalytic Activity of Titanium Oxide Thin Film Deposited on Transparent PET Film, Journal of the
Institute of Electrostatic Japan, \Vol.42, No.1, Page.21-26 (2018)

3) High Performance Visible-light-responsive TiO2/CuxO/Cu Photocatalyst, IEEJ Transactions on
Fundamentals and Materials, Vol.136, No0.8, Page.551-552 (2016)

4) Experimental study of the visible-light photocatalytic activity of oxygen-deficient TiOz prepared with
Ar/Hz plasma surface treatment, Japanese Journal of Applied Physics, Vol.54, p.01AE04 (2015)

5) Visible-light-responsive photocatalyst prepared by sintering a TiO2/Cu plate, Japanese Journal of
Applied Physics, Vol.53, p.098001 (2014)



Published Paper

Fabrication of the Slightly Reduced TiO, Photocatalyst Reacted Visible Light
by the Microwave-H,-plasma Processing

Shota YAZAWA, Yusuke KUDO, Tetsuya NAKANISHI, Tomohiko TAKEUCHI,
Shota ARAKI, Noboru KATAYAMA and Sumio KOGOSHI

A photocatalyst is attracting widespread attention because it works semipermanently under light irradiation. A
photocatalyst has useful characteristics such as an oxidative decomposition and a super-hydrophilicity. However, TiO,
photocatalysts which are often used can be activated only by ultraviolet rays. The ultraviolet rays for photoactivation of
TiO; are included nearly zero in indoor lights. If a photocatalyst can be activated with visible light as well as ultraviolet
light, a photocatalyst can be used not only outdoors but also indoors. A slightly reduced TiO; is one of visible light
responsible photocatalysts. A slightly reduced TiO, can be produced with Hp-plasma surface processing. However, it
is not so clear that the dependence of the performance on the processing parameters. In this study, we have focused on
a Hp-plasma processing time. The performance of a slightly reduced TiO, under visible light irradiation is estimated
from a decomposition rate of formaldehyde. It is found that the performance of the slightly reduced TiO, improves as
the plasma processing time become shorter although the amount of the visible light absorption becomes smaller. The
performance of a slightly reduced TiO, under visible light irradiation is also compared with that of a N-doped TiO,,
which is the most popular visible light responsible photocatalyst. The result shows that the decomposition rate of
formaldehyde by the slightly reduced TiO; is three times or more than that by the N-doped TiO..

Keywords: Visible-light-responsible photocatalyst, Microwave-H,-plasma, TiO,
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Journal (3E#%EE)
Journal of the Institute of Electrostatics Japan, Vol.37, No.3, Page.138-143 (2016)
http://www.iesj.org/content/files/pdf/papers/37/37-3-138.pdf




Masayuki EGASHIRA

Research Assistant, Department of Electrical and Electronic Engineering

Masayuki Egashira was born in Japan in 1990. He received his B.E., M.E.,
and Dr. Eng. degrees from the Department of Electrical and Electronic
Engineering, College of Industrial Technology, Nihon University in 2013,
2015 and 2018, respectively. Since 2018 he has been a Research Assistant at
the Department of Electrical and Electronic Engineering, College of Industrial
Technology, Nihon University. He researches fuel cells and electrostatic
discharge. Dr. Egashira is a member of the Institute of Electrostatic Japan and
the Institute of Electrical Engineers of Japan.

,ﬁ’

| Research Achievements

1) Relationship between Power Generation Performance and Drying Temperature of Catalyst Layer for
DMFC by Electrostatic Spray, Journal of Institute of Electrostatics Japan, Vol.42, No.1, pp.34-39 (2018)

2) The Optimization of Electrostatics Spray Condition to Fabricated MEA for DMFC, International
Conference on Electrical Engineering 2016 (2016)

3) Fabrication MEA for Direct Methanol Fuel Cell Using Electrostatic Spray, International Conference on
Electrical Engineering 2015 (2015)
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Fig.1 Magnified photo of electrostatic spray Fig.2 SEM image of catalyst layer



Published Paper

Relationship between Power Generation Performance and Drying Temperatur
of Catalyst Layer for DMFC by Electrostatic Spray

Masayuki Egashira, Kazuki KOBAYASHI, Naruhiro KITAOKA,
Shota YAZAWA Yusuke KUDO and Tetsuya NAKANISHI

Progress of power generation performance of DMFC can be expected by increasing surface area of catalyst layer. In
this study, catalyst layer for DMFC was fabricated by electrostatic spray. And the power generation performance of
DMFC was investigated when the drying temperature was changed from 40°C to 120°C during electrostatic spray. From
the results, the power generation performance of DMFC improved when the drying temperature was increased in the
range 40T to 100C . It is thought that the surface area of catalyst layer was increased as drying temperature increased.
However, the power generation performance of DMFC was not progressed when drying temperature was 120C. It is
thought that the electrolyte in catalyst layer was deteriorated by heat. From the above, it was found that the optimal
drying temperature was 100C.

Keywords: Electrostatic Spray, Direct Methanol Fuel Cell, Catalyst Layer, Surface Area
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Journal (#8iRzE)
Journal of the Institute of Electrostatics Japan, Vol.42, No.1, pp.34-39 (2018)




Toshiro SUGIMURA

Professor, Department of Civil Engineering

Toshiro Sugimura is a professor at the Department of Civil Engineering,
College of Industrial Technology, Nihon University. He received his Ph.D.
from the Research Institute of Science and Technology, Nihon University in
1993. Dr. Sugimura worked for the Remote Sensing Technology Center of
Japan (RESTEC) from 1980 to 2014. While at the research and development
department of RESTEC, his major research topics were image processing and
application study using high resolution satellite images. He is a member of
the Japan Society of Civil Engineers, the Remote Sensing Society of Japan,
the Japan Society of Photogrammetry and Remote Sensing, the Heat Island
Institute International, and the Japanese Society of Coastal Forest.

| Research Achievements

1) Multi-Frame Image Processing of Himawari-8/AHI Data, Transactions of the Japan Society for
Aeronautical and Space Sciences, Aerospace Technology Japan, Vol.16, No.3, 224-229, 2018.

2) Thermal Environment in Urban Areas by Hiamawari-8 Images, JSCE Earth Environment Symposium on
Civil Engineering Society, Vol. 74, No. 5, pp. |_157-1_165, 2018.

3) Thermal Environment of Tokyo by Geostationary Meteorological Satellite, JSCE Earth Environment
Symposium on Civil Engineering Society, Vol. 71, No. 5, pp. |_319- 1_324, 2015.
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Fig.1 Spatio-temporal trend surface analysis Fig.2 Comparison of surface temperature change
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Published Paper

Multi-Frame Image Processing of Himawari-8/AHI Data

Toshiro SUGIMURA, Yuuki UCHIDA, Sadayoshi AOYAMA, Tomohito ASAKA and Keishi INASHITA

Himawari-8 is Japan's next-generation geostationary meteorological satellite using a highly improved sensor, Advanced
Himawari Imager (AHI). The satellite observes all of the Earth’s surface (within visual range) every 10 min and all of
Japan every 2.5 min. Therefore, 24 images of Japan can be observed sequentially in an hour.

Tasks performed by Himawari-8, operated by Japan Meteorological Agency (JMA), include weather monitoring by
collecting information about cloud coverage and movement. Clouds appear, move, and dissipate slowly, and this process
can be observed using Himawari-8/AHI sequential images. On the other hand, because many objects on the ground are
fixed, Hiamawari-8 also provides multi-frame images of immovable objects on the ground.

The authors apply high-resolution image reconstruction using multi-frame low resolution images in this paper. This
technique was developed to enhance video images. Since a set of Himawari-8/AHI sequential data is considered to be a
multi-frame image, high-resolution reconstruction processing was examined as an enhancement opinion.

Comparing 24 images observed sequentially in an hour does not yield noticeable distortion among them. If the pixels
in each image are divided into 10 X 10 subpixels, several distortions, particularly in Band 3, become apparent because
the resolution in Band 3 is higher than that of other bands. If the distortion of images divided using subpixels corrected
automatically, subpixels can be fixed in their positions relative to each other to produce an enhanced image.

This study examined the feasibility of multi-frame image processing using Himawari-8/AHI data observed sequential-
ly over an hour. By adjusting the distortion of multi-frame images by subpixel comparison and automatic registration, it
is possible to improve image quality from multi-frame image processing using mean value, median value, or a regres-
sion function to shift subpixel positions in an image. As a result, Himawari-8 data can be improved to observe more in-
formation than provided by the raw data.

Keywords: automatic registration, multi-frame image, super resolution technique, Himawari-8
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Journal (#8iR3E)
Transactions of the Japan Society for Aeronautical and Space Sciences Vol.16, No.3, 224-229, May 2018

_11_



Shuichi SHIMOMURA

Associate Professor, Department of Architecture and Architectural Engineering

Shuichi Shimomura is an associate professor at the Department of Architecture
and Architectural Engineering, College of Industrial Technology, Nihon
University. Dr. Shimomura received his Dr. Eng. from Nihon University in
2011. He served as a research engineer at Kajima Technical Research Institute
from 2003 to 2012. Since 2012, he has been with the College of Industrial
Technology, Nihon University. His main research area is geotechnical
engineering, such as pile design, ground investigation, soil improvement,
and liquefaction. Dr. Shimomura is a member of the Architectural Institute
of Japan, the Japanese Geotechnical Society, the Japan Association for
Earthquake Engineering and the Japan Society of Civil Engineers.

| Research Achievements

1)
2)

3)

4)

5)

A proposal of practical group pile efficiency evaluation formula, Journal of Structural Engineering, AlJ,
\ol. 64B, pp.621-627, Mar. 2018

Soil classification method using screw point-soil fricative sound by swedish weight sounding, Journal of
Structural and Construction Engineering, AlJ, Vol. 83, No. 743, pp.111-121, Jan. 2018

Horizontal resistance of pile evaluated by Chang’s formula using coefficient of subgrade reaction
calculated from shear wave velocity, Journal of Structural and Construction Engineering, AlJ, Vol. 82,
No. 741, pp.1747-1757, Nov. 2017

Coefficient of Subgrade Reaction Estimated from Horizontal Load Test Data of Single Piles with Wide
range Diameter in Cohesive Soil Deposit, AlJ Journal of Technology and Design, Vol.23, No0.53, pp.93-
98, Feb. 2017

Coefficient of Subgrade Reaction Estimated from Horizontal Load Test Data of Single Piles with Wide
range Diameter in Sand Deposit, AlJ Journal of Technology and Design, Vol.22, N0.52, pp.919-924, Oct.
2016
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Published Paper

Horizontal Resistance of Pile Evaluated by Chang’s Formula Using Coefficient
of Subgrade Reaction Calculated from Shear Wave Velocity

Shuichi SHIMOMURA and Yasutsugu SUZUKI

In seismic design of pile foundation by static stress analysis, a model in which a pile is a beam and the beam and the
ground are connected by multiple springs (coefficient of subgrade reaction kn) is used as a practical design. The stress
and horizontal displacement of the piles obtained from this method strongly depends on the evaluation accuracy of
the coefficient of subgrade reaction kn as well as the specification section of the pile body. In this study, we propose
a method to evaluate coefficient of subgrade reaction kh based on shear wave velocity. We also propose a method to
evaluate kn from inverse analyses based on the Chang'’s formula using past several horizontal loading test data including
large diameter piles performed at in situ. Using the proposed ks, simulation analyses by Chang’s formula are carried out
and the validity of the coefficient is verified.

Keywords: Single pile, Coefficient of subgrade reaction, Horizontal load test, Shear wave velocity, Pressuremeter test,
Chang's formula
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Journal (3E#EEE)
J.Struct. Constr. Eng., AlJ, Vol. 82, No. 741, pp.1747-1757, Nov. 2017
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Kenichi SHINOZAKI

Associate Professor, Department of Architecture and Architectural Engineering

Kenichi Shinozaki is a First Class Kenchikushi*1) and architect with extensive
practical experience in architectural design and supervision. He is also a
qualified landscape architect. As a researcher, he explores the existence of
architectural space focusing on the concept of spatial schema, and examines
new possibilities of fieldwork in remote areas and of first person research.

Shinozaki’s background of study in architecture includes undergraduate and
postgraduate education at Tokyo Institute of Technology (graduated in 1986
and 1989, respectively). Under the influence of design education by Kazunari
Sakamoto and Kazuo Shinohara, he studied the architectural planning theory
foundation under Yoshitsugu Aoki.

Another important aspect of his architectural background is studying at the
Swiss Federal Institute of Technology Zurich (Eidgendssische Technische
Hochschule Ziirich (ETH) as a MEXT dispatched scholarship international
student from 1987 to 1988) while in graduate school, and studying at
the studio of Ticino architect Mario Campi under the influence of Italian
rationalism and critical regionalism.

After graduating from graduate school, Shinozaki worked at Toyo Ito & Associates, Architects engaged in a large number
of practical works in design and supervision as well as discussions and proposals on new architecture. Since 2001, while
having his own atelier, he has designed and cooperated with Toyo Ito & A.A. and worked as a chief architect on projects
both in Japan and overseas. His major works include Gallery U in Yugawara, Gavia Park in Madrid, the Relaxation Park, the
Barcelona complex, the Amiens Museum of Contemporary Art (FRAC) in France, and the Koenji performance theater, etc.
During this period, he has also given lectures in Spain at Logrofio (Rioha) International Conference (Il Foro Internacional
“Territorios 21" ), Universidad Politécnica de Madrid (UPM), etc., and at Alicante Architects Association. Shinozaki
worked as the architect responsible for the Toyo Ito exhibition (2006 to 2008 Tokyo Opera City, Kanagawa Prefectural
Museum of Modern Art, etc.).

In 2008, he joined the faculty of the Nihon University CIT Habitation Space Design Course led by Yoshifumi Nakamura
as a part-time lecturer, and was mainly in charge of exterior design lectures and practical skills. After becoming an associate
professor at the Faculty NUCIT in 2011, Shinozaki participated in the launch of new Architectural Design Course and worked
with both architects Kosuke l1zumi and Rokuro Hashimoto to create a new educational framework and curriculum. In recent
years, his teaching diploma works winning third place nationwide (2017 JIA Diploma) and the first prize nationwide (2018
Akarenga Diploma) have contributed to architectural education.

All the activities and discussions throughout his career at universities and graduate schools, and at Toyo Ito & A.A. were
ideal professional experiences where there was no border between research study and practical projects. Shinozaki hopes to
provide the same experiences and opportunities here at NUCIT as well.

SPECIALIZATION

*1) Certified First Class Kenchikushi (Kenchikushi is a general concept in which a person plays the dual role of architect
and building engineer) by the Ministry of Land, Infrastructure and Transportation, the Government of Japan Registration
No. 267491. Member of Architectural Institute of Japan, Japanese Cognitive Science Society, and the Japanese Society for
Artificial Intelligence. Registered Landscape Architect (RLA) Registration No. 00442. APEC Architect Registration No.
JP00596 in 2011.

| Research Achievements

1) Exploring Archetypes of Spatial Schema through Spatial Experiences Involving Embodiment -Application
of KJ method in Organizing "PhotoDiaries", Congnitive Studies, 22(1), pp.37-52. March 2015 (in Japanese)

2) Exploring Spatial Schema and the Characteristics of Folk House in lzena Village, Okinawa, through the
Interviews to the residents A Study of Characteristics of Folk House Dwelling Spaces focusing on Ichiban-
za, Niban-za, and Amahaji. The 34th Annual Meeting of the Japanese Cognitive Science Society

3) Architect & Landscape Architect, R.L.A.: AN OPEN DESIGN IN AN ENVIRONMENTALLY
CONSCIOUS CITY PLAN - THE CASE STUDY OF PARQUE DE LA GAVIA, Architecture in the Fourth
Dimension, Proceedings of the Joint Conference of CIB W104 and W110, November 15-17, 2011, Boston,
Massachusetts, USA, pp. 272-279, Ball State University, College of Architecture and Planning, Muncie,
Indiana, 47306, USA, November 2011, ISBN 0-937994-44-8
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Published Paper

The Relation of Hmong Dwelling to Its Surrounding Natural Topography
at Keo Patu Village in Northern Laos (LPD)

Exploring spatial schema that generates structure of the village of the Hmong, an ethnic group originated in mountain areas

Kenichi SHINOZAKI, Haruyuki FUJII, Nanako KATAOKA, Takanori ISHII and Yuta TAKAHASHI

This paper aims to reveal the spatial recognition of the Hmong through discussing the relation of 1) the main axis of Hmong
dwellings which is composed of the ancestral alter and the main door located in front of it, with 2) the correlation of the
dwelling to its surrounding geographical features and to the natural topography in relation with the mountains which surround
the village. The Hmong is an ethnic group who believe in a variety of natural, ancestral, and supernatural spirits which live in
and animate all things. Whose homelands are in the mountain areas of northern Thailand, Laos, and Vietnam. And who has no
tradition of written language.

Through understanding previous studies in terms of spatial structure of their dwellings and villages made by R. Cooper
and Hata, et al., the authors derive two important components that will generate Hmong's spatial recognition, 1) The main
axis is an important spatial element to locate the dwelling in its environment. 2) The correlation between the dwelling and
the topography is surveyed both in microscopic and macroscopic comprehension of its geographical features. The rule ‘the
ancestral alter upward and the main door downward’ is a fundamental spatial notion of the Hmong, which can be shared by
an ordinary boy. The survey tries to reveal how this rule applies to their recognition.

The geographical features of the village Keo Patu differs from those of the previous studies. The village is in a flatland
surrounded by mountains and the spatial structure of the village is based on circler patterns. If the Hmong is divided into
variants as is said in previous study, the exploration in the field Keo Patu is worthwhile.

Through the investigation of all 81 dwellings in the village, the main axis is identified for 75 dwellings, by means of
recognizing the ancestral alter or the red cloth above the lintel of the main door, or of the resident's explanation. 57 dwellings
are located in the geographical features according to the rule ‘the ancestral alter upward and the main door downward’
(in microscopic comprehension). On the other hand, 67 dwellings are located in the natural topography in relation with the
mountains (in macroscopic comprehension).

As a result, it became clear that the Hmong's spatial notion ‘the ancestral alter upward, and the main door downward’ is
preserved in two ways. One is as A) an simple order to generate the traditional spatial structure of Hmong villages situated on
a mountain slope, and the other is in B) a resilient structure to keep the frame of the recognition by involving both conceptual
understanding of natural topography in relation with the mountains and practical use of land surrounding their dwellings.

Keywords: The Hmong, Dwellings, Ancestral alter, Main door, Axis, Spatial Recognition
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Toshiyuki SATO

Assistant Professor, Department of Applied Molecular Chemistry

Toshiyuki Sato is an assistant professor at the Department of Applied
Molecular Chemistry, College of Industrial Technology, Nihon University.
His three research themes interest include continuous reactive crystallization
for metal oxide nanoparticles in hot-compressed water using micro-reactor,
development of mixing device using micro-space, and development of
energy-saving separation process for measurement of isobaric vapor-liquid
equilibrium at low to elevated pressure.

Dr. Sato received his B.S. in Engineering in Industrial Chemistry from the
Nihon University’s College of Industrial Technology in 2001, and his M.S. in
Engineering in Industrial Chemistry from Nihon University’s Graduate School
of Industrial Technology in 2003. He joined Taiatsu Techno Corporation in
2003 and was assigned to the Technology Group. Dr. Sato obtained his Ph.
D. from Nihon University Advanced Research Institute for the Sciences and
Humanities (ARISH) under the supervision of Prof. Dr. Tatsuaki Yashima,
Prof. Dr. Hiizu lwamura and Prof. Dr. Toshihiko Hiaki in 2008.

| Research Achievements

1)

2)

3)

4)

5)

Enhanced production of a-form indomethacin using antisolvent crystallization method assisted by N2
fine bubbles, Journal of Crystal Growth, Volume 469, 91-96, 2017.

Continuous hydrothermal synthesis of CaixSrxTiOs solid-solution nanoparticles using a T-type
micromixer, The Journal of Supercritical Fluids, Volume 85, 159-164, 2014.

Continuous Hydrothermal Synthesis of Nickel Ferrite Nanoparticles Using a Central Collision-Type
Micromixer: Effects of Temperature, Residence Time, Metal Salt Molality, and NaOH Addition on
Conversion, Particle Size, and Crystal Phase, Industrial and Engineering Chemistry Research, Volume
50, 9625-9631, 2011.

Continuous hydrothermal synthesis of Fe20Os nanoparticles using a central collision type micromixer
for rapid and homogeneous nucleation at 673 K and 30 MPa, Industrial and Engineering Chemistry
Research, Volume 49, 8841-8846, 2010.

Hydrothermal Synthesis of CuAIO: with the Delafossite Structure in Supercritical Water, The Journal of
Supercritical Fluids, Volume 46, Issue 2, 173-177, 2008.
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Published Paper

Rapid and Continuous Production of Ferrite Nanoparticles by Hydrothermal
Synthesis at 673 K and 30 MPa

Toshiyuki SATO, Kiwamu SUE, Wataru SUZUKI, Muneyuki SUZUKI, Keitaro MATSUI, Yukiya HAKUTA,
Hiromichi HAYASHI, Kunio ARAI, Shin-Ichiro KAWASAKI, Akiko Kawai-NAKAMURA, and Toshihiko HIAKI

MeFe,O, (Me = Ni, Cu, Zn) nanoparticles synthesis from Fe (NO;); and Me (NOs), aqueous solution was carried out at
673 K and 30 MPa using a flow apparatus. A T-type micro-mixer with inner diameter of 0.33 mm was used for super-
rapid heating of the starting solution to supercritical water condition. The Me/Fe molar ratio in starting solution changed
less than 0.50. Residence time ranged from 0.002 to 4.000 s. Conversion, average particle size, crystal phase, lattice
parameters and Me/Fe molar ratios were characterized by ICP, TEM, XRD and XRF, respectively.

For the solid-solution nanoparticles of MeFe,O, and y-Fe,O; with a cubic spinel structure, the average particle size
of under 10 nm was obtained. The particle size decreased and the conversion increased with decreasing solubility of
the metal oxides in the order ZnO > CuO > NiO > Fe,0; on the basis of classical nucleation theory. The results of the
experiments lead to the conclusion that MeFe,O, particles were formed by secondary nucleation of mixed oxide of Me
and Fe on the primary particles, low-crystallinity y-Fe,Os, through both dissolution-recrystalliation and also Ostwald
ripening.

Keywords: hydrothermal synthesis, nanoparticles, supercritical water, micro-mixer, ferrite
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Yuji MIZUKAMI

Professor, Department of Industrial Engineering and Management

Yuji Mizukami is a professor at the Department of Industrial Engineering
and Management, College of Industrial Technology, Nihon University. Dr.
Mizukami is a researcher of business administration and statistics. He served as
a visiting associate professor at the Institute of Statistical Mathematics (ISM) for
four years, and is currently a researcher at Japan Aerospace Exploration Agency
(JAXA), a role he began in 2016. Dr. Mizukami has researched new theories
and methods in personnel evaluation and product development processes.
Dr. Mizukami’s main areas of research are knowledge creation by innovation
and value-added creation by data driven organization theory. He also teaches
students of the business management course about business administration, such
as strategy, planning or process of assumed business models. Dr. Mizukami’s
main lectures include innovation management, management strategy, product
planning and development, management information management, and others.
He also contributes his knowledge to academic societies as the Editor in Chief
of the Japan Association for Management Systems (JAMS), the Editorial Vice-
Chair of the Japan Academic Society of Hospitality Management (JASH),
a Standing Director of the Japan Association for Management Systems, and
others. In recognition of his activities, Dr. Mizukami received an academic
award from the Japan Association for Management Systems (2018), the
Excellent Paper Award at the 12th International Symposium on the International
Society of Management Engineers (2015), and more.

| Research Achievements

1)
2)

3)

4)

5)

Study on Research Trends on the Internet of Things Using Network Analysis, International Journal of
the Japan Association for Management Systems, 10(1): 27-35 (2018)

Synergies between different areas in hospitality research: A network analysis of bibliographic data,
International Journal of Japan Academic Society of Hospitality Management, 4(2):1-8 (2018)

Applying Integrated R&D Process in Process Innovation Research:Estimating the Impact of a
Process Change in Automotive ECU Development on Organizational Flexibility and Product Quality,
International Journal of the Japan Association for Management Systems, 9(1): 7-17 (2017)

An International Research Comparative Study of the Degree of Cooperation between disciplines within
mathematics and mathematical sciences: proposal and application of new indices for identifying the
specialized field of researchers, Springer, Behaviormetrika, 44(2): 385-403 (2017)

Co-author Information and Authors’ Affiliation Information in Scientific Literature Using Centralities
-The Researchers who Act as Mediators between Organizations-, International Journal of the Japan
Association for Management Systems, 8(1): 1-8 (2016)

| Research Achievements
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Fig.1 Top 10 10T papers on connections between research fields (2016)
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Published Paper

Study on Research Trends on the Internet of Things Using Network Analysis

Yuji MIZUKAMI, Keisuke HONDA and Junji NAKANO

The development of the Internet of Things (10T) is indispensable for the spread of Industry 4.0. To develop 0T research,
this article analyzes the trends in 10T research from the viewpoint of the importance of 10T research in responding to the
global 10T scenario. In this analysis, we perform network analysis and investigate the characteristics of researchers who
are related to 10T research.

We studied the fusion of different fields, such as chemistry and engineering, in 10T research. In this article, we
analyzed in three stages using the framework of “meeting different fields and measuring innovation of research power.”
Firstly, we identified researchers in the field of 10T research. Secondly, we identified the specialized fields of these
researchers. Finally, we implemented visualization of the heterogeneous fusion of the whole 10T research field. We
present the following 4 points as a proposal for extending loT research activities in Japan: (1) establish a cooperative
relationship with researchers in computer science; (2) improve direct relationships with clinical medicine; and (3)
establish a direct relationship with physics; and (4) strengthen the indirect relationship with molecular biology &
genetics and physics via clinical medicine.

Keywords: Research Metrix, Institute Research, Network Theory, loT
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Journal (¥8#%3E)
International Journal of the Japan Association for Management Systems, 10(1): 27-35 (2018)
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Norimasa YOSHIDA

Professor, Department of Industrial Engineering and Management

Dr. Norimasa Yoshida is a professor at the Department of Industrial Engineering
and Management, Nihon University. He received his doctorate in engineering
in 1997 from Waseda University. He worked at the Department of Mechanical
Engineering of Waseda University as a research assistant from 1995 to 1997,
and at the Department of Computer Science of Tokyo University of Agriculture
and Technology from 1997 to 2003. In 2003, he became a lecturer at the
Department of Industrial Engineering and Management of Nihon University.
From August 2009 to August 2010, he was at Brigham Young University as
an adjunct associate research professor. His main research topics are computer
aided geometric design, visualization, and information systems. He is a member
of ACM, IEICE, IPSJ, and IIEEJ.

| Research Achievement

1) Point Cloud Analysis for the Classification of Error Proneness, The 6th 1IEEJ International Conference
on Image Electronics and Visual Computing (IEVC 2019) to appear, Aug. 2019.

2) Visualization and analysis of regions of monotonic curvature for interpolating segments of extended
sectrices of Maclaurin, Computer Aided Geometric Design, Vol. 56, pp.35-47, Aug. 2017.

3) Quadratic Log-Aesthetic Curves, Computer-Aided Design and Applications, Volume 14, Issue 2,
pp. 219-226, Mar. 2017.

4) Analytic parametric equations of log-aesthetic curves in terms of incomplete gamma functions,
Computer Aided Geometric Design, Volume 29, Issue 2, pp.129-140, February 2012.

5) Interactive Aesthetic Curve Segments, The Visual Computer (Pacific Graphics), Vol. 22, No0.9-11,
pp.896-905, 2006.
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Published Paper

Quadratic Log-Aesthetic Curves

Norimasa YOSHIDA and Takafumi SAITO

Log-aesthetic curves are curves with linear logarithmic curvature graphs. In this paper, we propose quadratic log-aesthetic
curves that have quadratic logarithmic curvature graphs. In previous work, Gobithaasan et al. proposed generalized log-
aesthetic curves by adding a constant to the curvature or the curvature radius of log-aesthetic curves. Quadratic log-
aesthetic curves are another generalization of log-aesthetic curves by quadratic logarithmic curvature graphs. We derive
the general formula of quadratic log-aesthetic curves by using the error and imaginary error functions. To compute curve
points, we need to compute the inverse of the error and imaginary error functions. We propose a method for computing
these inverse functions and showing that a curve segment can be generated in real time.

Keywords: Quadratic log-aesthetic curve, logarithmic curvature graph, error and imaginary error functions
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Computer-Aided Design and Applications, Vol. 1 4, Issue. 2, pp.219-226, Mar. 2017
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Toshinori HOSOK AWA

Professor, Department of Mathematical Information Engineering

| Research Achievements

Toshinori Hosokawa is a professor at the Department of Mathematical
Information Engineering, College of Industrial Technology, Nihon University.
He received his B.E. degree in Electronics and Communication Engineering
from Meiji University, Tokyo, Japan, in 1987. He also received his Ph.D. degree
in Engineering from Meiji University in 2001. He worked for Matsushita
Electric Industrial Co., Ltd from 1987 to 2003. He was temporarily with
Semiconductor Technology Academic Research Center (STARC) from 2000 to
2003. Dr. Hosokawa was also a lecturer at Meiji University in 2001 and 2002.
He joined Nihon University in 2003. Dr. Hosokawa' s research interests are
automatic test pattern generation, fault simulation, design for testability,
synthesis for testability, high level testing, logic simulation engine, fault
diagnosis, hardware Trojan, and logic encryption. He is a member of the
IEEE, the IEICE and the IPSJ.

1) A Don’t Care Filling Method for Low Capture Power based on Correlation of FF Transitions Using SAT,

2)

3)

IEICE Transaction on Fundamentals, E100-A(12), 2824-2833, Dec 2017.

A Controller Augmentation Method to Improve Transition Fault Coverage for RTL Data-Paths,
Proceedings of the 25th IEEE International Symposium on On-Line Testing and Robust System Design,
293-298, July 20109.

A Capture Safe Static Test Compaction Method Based on Don’t Cares, Proceedings of the 24th IEEE
International Symposium on On-Line Testing and Robust System Design, 195-200, July 2018.

4) A Low Capture Power Oriented X-filling Method Using Partial MaxSAT lteratively, Proceedings of

5)

IEEE the 22nd International Symposium Defect and Fault Tolerance in VLSI and Nanotechnology
Systems, S2-4 1-6, Oct 2019.

Strongly Secure Scan Design Using Extended Shift Registers and Evaluation of Security, IEICE on
Information and Systems, Vol.J101-D (8), 1165-1175, Aug. 2018.
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Published Paper

A Low Capture Power Test Generation Method Based on Capture Safe Test
Vector Manipulation

Toshinori HOSOKAWA, Atsushi HIRAI, Yukari YAMAUCHI, and Masayuki ARAI

In at-speed scan testing, capture power is a serious problem because the high power dissipation that can occur when the
response for a test vector is captured by flip-flops results in excessive voltage drops, known as IR-drops, which may
cause significant capture-induced yield loss. In low capture power test generation, the test vectors that violate capture
power constraints in an initial test set are defined as capture-unsafe test vectors, while faults that are detected solely
by capture-unsafe test vectors are defined as unsafe faults. It is necessary to regenerate the test vectors used to detect
unsafe faults in order to prevent unnecessary yield losses. In this paper, we propose a new low-capture-power test gen-
eration method for transition faults based on launch-on-capture scheme. This method mimics capture-safe test vectors
which have low launch switching activity in the initial test set, and uses fault simulation. In the proposed test generation
method, new test vectors to detect unsafe faults are generated using the fault propagation path information of the capture
safe test vectors. This simulation-based approach reduces the test generation time, and the simplicity of the proposed
algorithm facilitates simple implementation. Experimental results show that the use of this method reduces the number
of unsafe faults by 94% while requiring just 18% more additional test vectors on average, and while requiring less test
generation time compared with the conventional low capture power test generation method.

Keywords: low power, test generation, capture safe test vectors, test vector synthesis, unsafe faults
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Journal (#B#kEk)
IEICE on Information and Systems, Vol.E100-D (9), 2118-2125, Sept 2017.
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Kazuhito MISAJI

Professor, Department of Mathematical Information Engineering

| Research Achievements

Kazuhito Misaji is a professor at the Department of Mathematical Information
Engineering, College of Industrial Technology, Nihon University. Dr. Misaji
received his B.L.A. in Mathematical Engineering from Nihon University in
1981, his M.S. in Mathematical Engineering from Nihon University in 1983,
and his Doctorate of Engineering from Nihon University in 1996. Dr. Misaji
worked for Honda R&D Co., Ltd until 2008. While working at the Tochigi
Research Center, his major research included the study of acoustic simulation
for reducing vehicle interior noise. He is a senior research scientist and a chief
engineer in the acoustic analysis business. Dr. Misaji moved on to Nihon
University to expand his high frequency acoustic analysis using statistical
energy analysis methods to acoustic analysis of not only automobiles but
also automobile peripheral parts based on Biot theory. From 2010, he began
to analyze the musculoskeletal mathematical model of the human body, and
he received the Best Paper Award at the 7th Thai Society of Mechanical
Engineers International Conference.

1) Quantifying Roll Feel of a Car by Using a Musculoskeletal Mathematical Model, Journal of Computer
Modeling in Engineering and Sciences, vol.118/ No.3, 493-507, 2019/03/25.

2) Using a Musculoskeletal Mathematical Model to Analyze Fatigue of the Muscles in the Lower Limbs
during Different Motions, Journal of Computer Modeling in Engineering and Sciences, vol.114/ no.2,
191-207, 2019/03/25, 2018/03/01.

3) Treasuri2/FE: A Tool for the FE Simulation of Sound Package Parts Fully Integrated in Nastran, SAE
2009 International Journal of Passenger Cars Mechanical-systems, vol. 2, 1511-1527, 2009/10/01.

4) SEA Model Building of Automotive car Body-in-White Using Experiment and FEM, SAE 2003
Transactions Journal of Passenger Cars & #8211; Mechanical, 2003-01-1411, pp.1561-1568, 2003/5.

5) Prediction of the SEA Input Parameters for the Sound Package, SAE 2003 Transactions Journal of
Passenger Cars & #8211; Mechanical, 2003-01-1022, pp.1175-1184, 2003/5.

Fig. 1 Musculoskeletal model
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Quantifying Roll Feel of a Car by Using a Musculoskeletal Mathematical Model

Masaki IZAWA, Ryota ARAKI, Tatsuro SUZUKI, Kaito WATANABE and Kazuhito MISAJI

There are different approaches to improve driving comfort. One is to reduce noise and vibration, the other is to enhance
smooth ‘roll feel’ felt by the driver in corners. In terms of the roll feel evaluation, it is inequivalent in a way that roll
feel is a combination of assessment on handling and reception of the roll feel (sensory evaluation) [(2016); Yoshioka,
Abe, Yamakado et al. (2017)]. These researches indicate the difficulty of showing evidence of associations between
biological indexes e.g. EMG/EEG and sensory evaluation of roll feel, resulting in statistical treatment upon examination
of objective appraisal of roll feel involving the physical value of a car, biological indexes and sensory evaluation.
Ride comfort related musculoskeletal research, however, is mainly conducted by collecting data measured in a driving
simulator rather than data during driving on the road [Ogabayashi (2010)]. In this study, data of the driver’'s posture
was recorded while driving using motion capture cameras in creation of a three-dimensional musculoskeletal model,
so that we could quantitatively analyze the load on muscles and joints by examining the changes of drive torque’s time
series data and muscle activity level, which is a conventional analytical method. Load of the driver's body while driving
could be quantified by analyzing these results in order to quantitatively compare the difference in roll feel caused by the
driving modes and damper variations.

Keywords: Human engineering, biomechanics, musculoskeletal mathematical model, driving torque, motion capture
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Use of a Highly Sensitive Latex Reagent with Amino Acid Spacer for Determination
of C-reactive Protein Concentration in a Variety of Liver Diseases

Tomoe KOMORIYA, Naoko INOUE, Kazuaki YOSHIMUNE,
Masahiro OGAWA, Mitsuhiko MORIYAMA, Hideki KOHNO

C-reactive protein (CRP) is a major acute-phase protein, which is extremely important in inflammatory disease diagnosis.
CRP is rapidly elevated in various diseases as a result of tissue injury, infection and inflammation. Recently, many
reports have shown its usefulness as a risk marker for arteriosclerosis and metabolic syndrome. However, the lack of
sensitivity of existing CRP assays has hampered CRP testing in conditions associated with viral infections, where CRP
levels typically elevate only marginally. In this report, we prepared a novel, ultra-sensitive latex-based CRP test using
amino acid spacers with a high sensitivity and a wider assay range. Our method of conjugating latex beads enabled us to
measure CRP in the range of 5e500 ng/mL in patient sera. Furthermore, we studied CRP levels in patients with various
liver diseases, such as chronic hepatitis, liver cirrhosis and hepatic carcinoma, in order to examine the correlation between
severity of liver dysfunction and CRP levels, and to examine the likelihood of recurrence of liver dysfunction. The
reagent was simple to prepare and sensitive during clinical investigation, where it discriminated clearly between normal
subjects and those with liver diseases. Therefore, we conclude that our ultra-sensitive CRP assay will contribute greatly to
the clinical study of hepatic disorders.

Keywords: Latex reagent, CRP (C-reactive protein), Immunoassay, liver diseases
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Luminescence enhancement of LiSrPO,:Eu”" phosphor by Mg”" ion addition

Shinnosuke KAMEI, Tomoki HATSUMORI, Takuya HASEGAWA, Tadashi ISHIGAKI,
Kazuyoshi UEMATSU, Kenji TODA, Mineo SATO

This paper describes a new method of the luminescence enhancement s of blue-emitting phosphate phosphors. Mg-
doped LiSrPO,:Eu* (Li(Sr, Mg)PO,:Eu*") phosphors, in which some Sr** ions were replaced by Mg®* ions, were
prepared using a conventional solid-state reaction method. The crystal structure of the phosphors was hexagonal, which
is the high-temperature phase of LiSrPO,, even though synthesis was carried out at a relatively low temperature of
900 C . Fluorescence could be efficiently excited in the 220-400 nm ultraviolet regions, and bright blue emission was
produced with a peak at 448 nm. The emission intensity was higher than that for LiSrPO,:Eu*" without Mg doping, and
a lower Eu content (1 mol%) was required in order to reach the maximum intensity. These results indicate that the blue
emitting Li(Sr, Mg)PO,:Eu** phosphor is a promising candidate for phosphor-conversion white Light Emitting Diodes.

Keywords: Optical materials, inorganic compounds, chemical synthesis, phosphors

Mg™ £+ VRINZ &5 LiSrPOEu® H#OARD IR EE M I

AKEf7eix, V) YEREILEYOFBRIGHBIRTDH % LiSrPO,EU™ HEARD X 5 74 23865 Em L2 Hig L
72, LiSrPO, 1&— &y 72 EAH RO CTHRIEIC A T X, 600 ~ 1000 FE DA B CIAREA (FHT 5 F 72138
FHih) & 720, 1000 BELL E oA BIRE TSI OSHdh) OfMEELZ L5, MgA 4+ v % Sr A4+ 4
A MC—HFEESELZEI12ED, 900 EOABIE CREMTH LA HROERIITA A2 e ERIBL .
Z ORI E 7 5 Li(Sr, Mg)PO, 125864 4+ » & LT EU £ 4 % [ S 72 Li(Sr, Mg)POEU”" H#ER o 4
JEAFPENE, Mg A A B O EIRA O LiSrPO,EW™ #OGMAR & ik LT, FIEMED N L35 2 & AR S
Nz, $abb, MgAF Y Z2RMEESLZEICED, LiSPO, d BRI WA BRI E CHRIEME L /R T
HFoabRspc s 22 RINL .

F == FOEEAR, ERLS, LT ank, s

Journal (B#kik)
Materials Research Innovations Vol. 23, Issue 6, 359-362, Jul 2019
Taylor & Francis Online: www.tandfonline.com

_29_



Mika KATO

Associate professor, Department of Conceptual Design

| Research Achievements

Mika Kato obtained her bachelor's degree from the Department of
Architecture, College of Science and Technology, Nihon University in 1999,
and then entered the Graduate School of Science and Engineering at the same
university, where she received her master's degree in 2001 and doctorate
(Engineering) in 2004.

After receiving her PhD, she worked as an assistant at Nihon University for
one year, and then for four years (2005-2009) as a post-doctoral fellow. From
2009 to 2010, she worked as a post-doctoral fellow at Kansai University.
From 2010 to 2011, she also worked as a professional researcher at Building
Research Institute. (Worked at both Kansai University and Building Research
Institute in 2010)

She joined Kanazawa Institute of Technology since 2013 as a lecturer in the
Department of Architecture at the Faculty of Environment and Architecture,
and was promoted to associate professor in 2017. After that, she moved
to Nihon University, Faculty of Industrial Engineering, Department of
Conceptual Design in 2018, as an associate professor.

Her research area is architectural and environmental engineering.
She specializes in visual environment, light and color environment, and
environmental psychology; specifically the following:

- Operation method of impression of brightness in architectural space;

- Light conditions that make people feel the softness of light;

- Development of daylight control device according to space application;

* Proposal of artificial lighting control system in the room linked to window
surface luminance;

* Appropriate use of colors in sign planning; and

* Regulation method of excessive luminance in outdoor advertising.

Through these studies, she belongs to the Architectural Institute of Japan, the

Illuminating Engineering Institute of Japan, the Japanese National Committee

of CIE (Commission Internationale de I'Eclairage), etc., and is involved in

the creation of academic and JIS standards. She has also been involved in a

variety of educational activities, including a symposium for engineers and a

hands-on program for students.

1) Study on Applicability of Mean Luminance by Image Photometry as Spatial Brightness Index, Transactions
of AlJ. Journal of environmental engineering, Vol. 84 No. 766, 1059-1066, Dec., 2019 (in Japanese)

2) Influence of Color Temperature and Interior Reflectance on Spatial Brightness Demand, Proceedings of the
29th Session of the CIE, Vol.2, 1399-1404, Jun., 2019

3) Development of Generic Colorimetry System for Evaluation of Lighting Environment, Proceedings of the
29th Session of the CIE, Vol.2, 1546-1550, Jun., 2019

4) Lighting Environment Evaluation and Luminous Flux Calculation for Selection of Ceiling Luminaire,
Transactions of AlJ. Journal of environmental engineering, Vol. 81 No. 720, 163-172, Feb., 2016 (in

Japanese)

5) Research on Acceptable Luminance Contrast Between the Window Using Blind and the Surrounding Wall,
Proceedings of the 28th Session of the CIE, Vol.1 Part2, 1954-1959, Jun., 2015

_30_



Published Paper

Study on Applicability of Mean Luminance by Image Photometry as
Spatial Brightness Index

Mika KATO, Megumi NUMAJIRI, Hideki YAMAGUCHI, Wataru IWAI,
Katsuhiko SAKATA, Naoyuki SUZUKI, Naoya HARA and Nozomu YOSHIZWA

Spatial brightness is the impression of brightness perceived when one observes a certain space, and it is one of the
factors in controlling the comfort of a space. In previous studies, Kato clarified the weighted mean luminance that
reflects gaze frequency and the decrease in impression due to uneven distribution of luminance distribution. There are
many studies on spatial brightness other than Kato's research, but the common index has not been defined yet. Although
there are many similar viewpoints between indices, the presence of multiple indices has caused confusion about which
index should be used by designers. Therefore, we thought that it was important to organize the explanatory variables
between the researches, and the researchers of space brightness in Japan cooperated and set up a committee at the
Architectural Institute of Japan and discussed. This paper is a report of an experiment performed by the committee.

This paper aims to clarify the applicable range of arithmetic and geometric mean luminance for estimating spatial

brightness, compared with the interpretability of the arithmetic mean luminance of walls and a ceiling.
The focus of this paper is on mean luminance, which has the strongest effect on the impression of spatial brightness.
There are two types of mean luminance: arithmetic mean luminance and geometric mean luminance. As is known by
the Weber—Fechner law, it is said that human perception has a high correlation with a logarithmic scale, and there is a
view that the geometric mean luminance is appropriate. On the other hand, the illuminance that has been used for a long
time in lighting design is an arithmetic mean value, although it is weighted by cosine. The point at issue is which mean
luminance is appropriate for explaining spatial brightness.

A subjective experiment was conducted in the mock-up of general offices with four kinds of luminaires: ceiling lights,
downlights, wall-washer lights and pendant lights. The results showed that the arithmetic mean luminance of the 180-
and 360-degree visual fields had a higher correlation with the impression of spatial brightness than the geometric mean
luminance of the same visual field. This arithmetic mean indicates the interpretability of the spatial luminance estimate.
This result will encourage the use of arithmetic mean brightness as an explanatory variable of spatial brightness. Other
variables will continue to be considered based on experimental data.

Keywords: Spatial brightness, Arithmetical mean luminance, Geometric mean luminance,
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Morse Indices of the Solutions to the Liouville-Gel’fand Problem
with Variable Coefficients

Tomohiko SATO and Takashi SUZUKI

In this paper, we consider the Liouville-Gel’fand problem with variable coefficients in a two-dimensional bounded do-
main with smooth boundary, and a sequence of |-point interior blow-up solutions to this problem. It is well-known that
the I-tuple of blow-up points of the solution is a critical point of the Hamiltonian associated with point vortex system by
Nagasaki-Suzuki in 1990 for constant coefficients, and by Ma-Wei in 2001 for variable coefficients, respectively.

We proved, first, an exact relation between Morse indices of the blow-up solution and those for the critical point of
the Hamiltonian. Second, we proved a precise asymptotic behavior of eigenvalues up to the 3I-th of the linearized eigen-
value problem to the Liouville-Gel’fand problem. In order to prove them, we use the scaling argument, the approximate
eigenfunctions, and the Min-Max principle. The results are natural extensions of those for constant coefficients, which
was studied by Gladiali-Grossi-Ohtsuka-Suzuki in 2014.

However, several technical difficulties occur in variable coefficients of the considered problem, and hence we had to
employ the Taylor expansion of the natural logarithm of variable coefficients near the critical point of the Hamiltonian.
Then we have precise estimates for each term of the Taylor expansion, which are important for showing the results.

Keywords: Liouville-Gel’fand problem, Point vortex, Hamiltonian, Morse index
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