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Kazuki YANAGISAWA

Associate Professor, Department of Mechanical Engineering

Kazuki Yanagisawa is an Associate Professor at the Department of Mechanical
Engineering, College of Industrial Technology, Nihon University. He received
his BEng in Mechanical Engineering from the College of Industrial Technolo-
gy, Nihon University in 2008 and his MEng in Mechanical Engineering from
the Graduate School of Industrial Technology, Nihon University in March
2010. He served as a JSPS Research Fellow (DC1) from April 2010 to March
2013 and earned his PhD in Mechanical Engineering from the Graduate School
of Industrial Technology, Nihon University in March 2013. His major research
topics are the measurement of brain activity using near-infrared spectrosco-
py (NIRS) and the development and evaluation of brain—computer interfaces
(BCI). Since 2013, he has been conducting research at Nihon University on en-
gineering applications of brain activity measurement using NIRS, the develop-
ment and evaluation of healthcare robots, and the development of educational
robots. He is a member of the Japan Society of Mechanical Engineers (JSME),
the Human Interface Society (HIS), and the Society of Instrument and Control
Engineers (SICE).

| Research Achievements

1) Development of “Ovot,” a Partner Robot, Provides Feedback to the Learner on Stress Conditions, [EEJ
Transactions on Electronics, Information and Systems, Vol. 145, No. 7, pp. 631-638, 2025.

2) Development of Reinforcement Learning Robot Teaching Material That Integrates Virtual and Real En-
vironments to Experience Reality Gap, Transactions of the Society of Instrument and Control Engineers,
Vol. 60, No. 10, pp. 555-562, 2024.

3) Verification of the effect of using multiple therapy robots on stress reduction, Transactions of the Human
Interface Society, Vol. 26, No. 3, pp. 329-340, 2024.

“Ovot” Partner Robot Appearance of “Mulpy” Therapy Robot



| Published Paper |

Development of “Ovot,” a Partner Robot, Provides the Learner with Feedback
on Stress Conditions

Harutaka YOKOSUKA, Hayato ASHIKAWA and Kazuki YANAGISAWA

Humans are known to exhibit a higher performance under moderate stress, as described by the Yerkes—Dodson law. How-
ever, few studies have investigated learning support robots that take into account the learner s stress state. In this study, we
focused on biofeedback, a technique in which physiological information such as heart rate and brain activity is measured,
converted into visual or auditory information, and presented to the learners, enabling them to voluntarily control their own
state. We developed and evaluated a learning support robot named “Ovot,” which analyzes the learner’s stress state based
on heart rate information and provides feedback accordingly. Ovot measures stress levels using a wearable device and
delivers stress feedback by changing its LED colors and adjusting the position of its head. In the evaluation experiment,
participants engaged in one hour of learning under two conditions: with and without feedback from Ovot. The learners’
performance was defined as an executive function, which was assessed using a Stroop task administered before and after
the learning session. Reaction times in the Stroop task were analyzed, revealing that the reaction times were significantly
shorter under the condition with feedback compared to the condition without feedback. These results indicate that the
use of Ovot helps learners maintain appropriate stress levels and contributes to performance improvement. This study
was also presented as part of an outreach activity at the special “Measurement” exhibition held at the Chiba Museum of
Science and Industry in 2023, commemorating the 150th anniversary of Chiba Prefecture.

Keywords: Biofeedback, partner robot, biometric measurement, learning support
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Journal (J&iRiE)
IEEJ Transactions on Electronics, Information and Systems, Vol.145, No.7, pp.631-638, 2025 (in Japanese).




Keisuke KAZAMA

Senior Assistant Professor, Department of Mechanical Engineering

Keisuke Kazama is a Senior Assistant Professor at the Department of Mechan-
ical Engineering, College of Industrial Technology, Nihon University. He re-
ceived his BLA in Mechanical Engineering from Yamanashi University in 2011,
his MSc in Mechanical Engineering from Yamanashi University in 2013, and
his PhD degree from Tokyo University of Agriculture and Technology in 2017.
Dr. Kazama was a post-doctoral fellow with the Institute for Frontier Science
Initiative, Kanazawa University from April to July 2017. In August 2017, he
became a research assistant professor at the Department of Mechanical Systems
Engineering, Tokyo University of Agriculture and Technology. From 2019 to
2021, he worked at the Faculty of Science and Technology, Seikei University.
His research interests include theoretical analysis and investigation of vehicle
dynamics and control, automated vehicles, and articulated agricultural vehicles.
In 2021, he moved to Nihon University. He is a member of the Japan Society

; of Automotive Engineers (JSAE), the Japan Society of Mechanical Engineers
(JSME), and the Japan Society of Agricultural Machinery (JSAM).

| Research Achievements

1) Reconstruction of the Driving Environment at the Time Recorded in the Dashcam Video using Image
Registration with Semantic Information, International Journal of Automotive Engineering, Vol. 16. No. 2,
pp- 33-39, Apr. 2025.

2) Numerical analysis on tractor axle suspension for steering instability induced by bump disturbances, Bio-
systems Engineering, Vol. 242, pp. 100—106, Jun. 2024.

3) Performance Evaluation of Image Registration for Map Images, Journal of Robotics and Mechatronics,
Vol. 35, No. 1, pp. 153-159, Feb. 2023.
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Reconstruction of the Driving Environment at the Time Recorded in the
Dashcam Video Using Image Registration with Semantic Information

Kazuma KASHIWABARA, Keisuke KAZAMA and Yoshitaka MARUMO

Safety assurance tests reflecting actual accidents or near-misses are necessary to ensure the safety of automated driving
systems. In such tests in a simulated environment, vehicle trajectories and road environments reproduced from near-miss
data recorded on a drive recorder are used. In this study, a method is proposed to reconstruct the trajectory of the ego
vehicle and the road environment at the time the vehicle traveled from the dashcam video recorded on the drive recorder.
The movement of the ego vehicle is obtained using image registration utilizing weights calculated from the semantic
information obtained by semantic segmentation. Based on the ego vehicle's motion between frames calculated by image
registration, the trajectory of the ego vehicle and the map of the driving environment are reconstructed. The validation
of the proposed method on several dashcam videos suggests that it is possible to reconstruct the driving environment by
image registration using semantic information.

Keywords: Localization, image registration, automated driving, active safety, dashcam video
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Atsushi ISHIZAWA

Professor, Department of Electrical and Electronic Engineering

Atsushi Ishizawa is a Professor at the Department of Electrical and Electron-
ic Engineering, College of Industrial Technology, Nihon University. He was
a Research Fellow of the Japan Society for the Promotion of Science (JSPS)
from 2000 to 2002, and received his PhD in Science from the University of
Tokyo in 2002. In 2002, he joined NTT Basic Research Laboratories, Nippon
Telegraph and Telephone Corporation (NTT), where he conducted research on
quantum optical physics and photonic device technologies, and he became a
Senior Research Scientist in 2014. Dr. Ishizawa was a Visiting Researcher at
the Max Planck Institute of Quantum Optics, Germany in 2014. He served as a
Part-Time Lecturer at the University of Tokyo (2010-2022) and Keio Universi-
ty (2021) and was a Visiting Professor at Tokyo Denki University (2017-2022).
He is a member of Optica (formerly OSA), the Japan Society of Applied Phys-
ics (JSAP), and the Laser Society of Japan (LSJ), where he became a Senior
Member in 2021. His research interests include optical frequency combs and
6G communications.

| Research Achievements |

1) Single-comb Vernier method for precise optical-frequency measurement, Optics Express, Vol. 33, pp.
16684—-16695, 2025. (https://doi.org/10.1364/OE.550408)

2) Architecture for coherent dual-comb spectroscopy and low-noise photonic microwave generation using
mechanically actuated soliton microcombs, Optics Letters, Vol. 50, pp. 1417-1420, 2025. (https://doi.
org/10.1364/0L.554432)

3) Observation of Acoustically Induced Dressed States of Rare-Earth Ions, Physical Review Letters, Vol.
132, 036904, 2024. (https://doi.org/10.1103/PhysRevLett.132.036904)

4)  Sub—30-fs fibre-coupled electro-optic modulation comb at 1.5 um with a 25 GHz repetition rate, Electron-
ics Letters, Vol. 59, Issue 11, 12830, pp. 1-3, 2023. (https://doi.org/10.1049/e112.12830)

5) Optical-referenceless optical frequency counter with twelve-digit absolute accuracy, Scientific Reports,
Vol. 13, 8750, 2023. (https://doi.org/10.1038/s41598-023-35674-8)



| Published Paper |

Optical-referenceless optical frequency counter with twelve-digit absolute accuracy

Atsushi Ishizawa, Tadashi Nishikawa, Kenichi Hitachi, Tomoya Akatsuka and Katsuya Oguri

An optical frequency comb is a special light source that produces a “comb-like” spectrum consisting of evenly spaced fre-
quency lines. It is a key technology for ultra-precise optical frequency measurement and optical-to-microwave frequency
conversion, with applications in metrology, spectroscopy, satellite positioning, and optical communications. Conven-
tional mode-locked fiber or Ti:sapphire laser-based combs have narrow frequency spacing of several tens to hundreds of
megahertz, making it difficult to isolate and control individual comb modes, which limits their use in high-speed optical
communications. As an alternative, electro-optic (EO) combs—generated by modulating a continuous-wave laser with
an electro-optic modulator—offer wide frequency spacing of several tens of gigahertz and can be electrically tuned.
However, EO combs are susceptible to phase noise originating from the driving microwave signal, resulting in degraded
frequency stability. Moreover, conventional stabilization schemes require two independent lasers, and the frequency drift
between them limits the achievable stability. In this study, we developed a new stabilization technique for an EO comb
driven by a single laser source, achieving simultaneous stabilization of both the optical and microwave frequencies. A
cascaded configuration of seven phase modulators was employed to broaden the optical spectrum, and a short, highly
nonlinear fiber was used to generate a wideband EO comb with a high signal-to-noise ratio. Furthermore, by introducing
a dual-pitch periodically poled lithium niobate waveguide and implementing a 2/=3f self-referencing interferometer, we
achieved precise detection of the carrier—envelope offset (CEO) frequency within a reduced optical bandwidth. Feedback
of the detected CEO signal to the microwave source enabled full frequency stabilization of the EO comb. Experimental
results showed that the phase noise of the 25 GHz microwave signal was reduced to below the measurement limit of the
phase noise analyzer, reaching stability comparable to that of a commercial hydrogen maser. In addition, the linewidth of
the 811th comb line, located at a wavelength of 1397 nm, was measured to be 300 Hz—more than three orders of mag-
nitude narrower than the linewidth typically required for digital coherent communication systems. These results demon-
strate that EO combs can serve as highly stable and spectrally pure optical sources suitable for next-generation optical
communication systems. This achievement is the first demonstration of frequency stabilization of a widely spaced EO
comb driven by a single laser source. It opens the way for practical applications in high-capacity optical communication,
precision time synchronization in GPS-denied environments, and low-noise microwave signal distribution for advanced
photonic and timing systems.

Keywords: Optical frequency comb, electro-optic modulation, frequency stabilization, optical communication,
microwave generation
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Scientific Reports, Vol. 13, 8750, 2023. (https://doi.org/10.1038/s41598-023-35674-8)




Kousaku SHIMIZU

Professor, Department of Electrical and Electronic Engineering

| Research Achievements

)
2)
3)

4)

Kousaku Shimizu is a Professor at the Department of Electrical and Electron-
ic Engineering, College of Industrial Technology of Nihon University. He ob-
tained his bachelor's and master’s degrees from Waseda University and started
working at the Opto-Electronic Device R&D Center, NEC Corporation (1986
to 1995), where his primary research was on improving the performance and
reliability of amorphous thin-film devices for driving liquid crystal displays.
After leaving the corporation, he focused his research on the electro-optical
properties of amorphous semiconductors and the development of nondestruc-
tive measuring methods at Osaka University where he received his PhD in En-
gineering Science in 1999. At the Tokyo Institute of Technology, he conducted
research on new film deposition methods, contributing to the development of
the thermal reactive deposition method and hydrogen-radical CVD. At Nihon
University, he focused on the measurement of semiconductor optical proper-
ties, particularly the reflection constant photocurrent method, and the devel-
opment of new modulation admittance spectroscopy to measure the reliability
of semiconductor—metal interfaces. Currently, Dr. Shimizu is working on the
application of MoS: to CMOS, and the deposition of In-Ga-Zn-O thin films us-
ing the mist CVD method and the fabrication of high-performance transistors.

Characteristics of Sputtered p-Type MoS; Thin Films and Their TFT Application, Journal of the Society
of Materials Science, Japan, Vol. 73, No. 9, pp. 735-742, Sep. 2024.

High mobility top-gate thin film transistors fabricated with poly-Si;— «Ge; thin films on glass substrate,
Journal of Non-Crystalline Solids, Vol. 338-340, pp. 740—743, Jun. 2004.

Ni-seeding effects on the properties of polycrystalline silicon—germanium grown at low temperature, Ap-
plied Physics Letters. Vol. 82, pp. 1745-1747, Mar. 2003.

Reversible Photo-Induced Structural Change in Hydrogenated Amorphous Silicon, Japanese Journal of
Applied Physics, Vol. 36, Number 1R, pp. 29-32, Jan. 1997.
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Characteristics of Sputtered p-Type MoS: Thin Films and Their TFT Application

Kachou LI, Kousaku SHIMIZU

Two-dimensional transition-metal dichalcogenides have recently emerged as a promising material system. In particular,
molybdenum (IV) sulfide (MoS>) films have been widely investigated as one of the most promising devices for next-
generation electronic transistor applications. In this study, an MoS: film consisting of small crystalline particles and
containing a small amount of oxygen atoms substituted for sulfur atoms is deposited by radiofrequency sputtering. The
film's optical bandgap is ~1.25 eV, and it exhibits p-type conduction properties. According to first-principles calculations,
the oxygen doping produces a new state immediately above the valence band edge, which might explain the p-type
conductivity of the as-sputtered MoS: film. We attempted to fabricate a p-channel thin-film transistor (TFT) with high
performance. Simulation and Kelvin probe analysis of the TFT indicated that Cu is the most suitable material to make
ohmic contact between the electrode and MoS.. Cr—Cu electrodes were used. The mobility of the TFT was found to
be ~31.47 cm?/(V-s) initially. After the TFT was annealed at 200°C for 1 h in air, its mobility increased to 52.42 cm?/
(V:-s). Analyses by Raman spectroscopy and X-ray photoelectron spectroscopy indicated that the sputtered film contained
numerous sulfur defects. To compensate for the defects, we carried out oxidization by hot-wire. As a result, the mobility
increased to 62.73 cm?/(V-s). Moreover, to reduce the number of metal-MoS; interfaces at sulfur defects, a sulfide
treatment was conducted at 200°C for 1 h. An ON/OFF ratio of 2.85X106 and mobility of 54.92 ¢cm?/(V-s) were achieved
after the sulfurization.

Keywords : Transition metal chalcogenide, Two dimensional materials, Field effect transistor, P-channel, FET, MoS»

AN ZETYEBRL 72
p WAL ') 7 7V HRO T HE T O VA Y~ D) H

TRLEREE AN AT A NI, EE, BREEEZLOFELMERE LTEHEZED TV S, FRIS,
WALE) 77 aV) ik, RIERBETF T Y VA RHDO720DRD LR TNA AD—>2 & L)L L W%E
ENTVD, RIIETIE, MEET 2 ROBENT CER LMo 2 5ILE) 77 VA &
JEW A ISy F) v 7 ETHER L72e SOBONFENY Xy v 7138 1.25eV Th Y, Fox 06 p BlEHE
FEEZRT . BFEEHRICL DL, BESLVEAIE, oIS, FMEN—Y 7 %479 LR 1
HECHLWT 7277 IRENEREN L, SN ANY ) ¥ ZHEOHALE Y 77 VRO p BlfmEd: % 3
HTXAZLZWHOLNITI Lz AT, B F Y ANVER T VA5 OEREZ AR, TFT 3 2
L—Yarve i rver7u—7@mciy, BmEmibt) 77 Mot — 3 v 7 EE KT 2 O
GMEHICuTH L L ZHOEMNIT L7, TFT OBBIER, RIEH 31.47cm*(V's) Th o 72 TFT & 225
T 200°C T 1R 7 =— )V L721%, BEIEI 52.42cm/(V-s) IS L7ze I~ vt & X BB -0t
AL BN OKER, A8y FIZEZBOMERMBIEEINT WD I EARENT, TS DKL i
T572012, Fy PTAYBRILZTV BEZMEMEIC - 7 Lz, ZORE, BEIEIL 62.73cm™/(V's)
WML 720 2612, MERRICBTAEE -MILEY) 77 Y HREOEZ IS 372012, 200°C T 1 K
LB 2 47 > 720 Bifbfk, ¥ /4 71 2.85 x 10°, BEIEE 54.92cm*/(V-s) ANEK S N7z Hifb7 =— i
RIS R BB ISR RIER L TWw A 2 L 2 LI L,

=T FEBEEA N ILFA K, 2UeHE, BRI Y YRS, pF AN T VYRS,
BALE) 77

Journal (J5ikzk)
Journal of the Society of Materials Science, Japan, Vol.73, No. 9, pp.735-742, Sep. 2024.




Naoyuki SUGIHASHI

Professor, Department of Civil Engineering

Naoyuki Sugihashi is a Professor at the Department of Civil Engineering, Col-
lege of Industrial Technology, Nihon University. He received his BEng in Civil
Engineering from Waseda University in 1991, his MSc in Engineering from
the Graduate School of Science and Engineering, Waseda University in 1993,
and his PhD from the Graduate School of Engineering, University of Tokyo in
2017. Dr. Sugihashi worked at Shimizu Corporation from 1993 to 2023. At the
Civil Engineering Technology Headquarters and the Tohoku Branch, his ma-
jor research topics included concrete materials and their durability for nuclear
waste disposal facilities, as well as the control of cracking in mass concrete. In
2023, he joined Nihon University, where he has been working on developing
various special concrete materials based on technologies related to concrete
crack control and durability. He is a member of the Japan Society of Civil En-
gineers (JSCE), the Japan Concrete Institute (JCI), and the Society of Materials
Science, Japan (JSMS). He received the JCI Paper Award in 2012 and the JCI
Distinguished Service Award in 2024.

| Research Achievements

1))

2)

3)

4)

5)

A Study on Issues with Thermal Crack Verification Method and Improving It Based on Probability Theo-
ry, Japanese Journal of JSCE, Vol. 81, No. 1, 2025.

Hydration Heat Temperature Characteristics and Long-Term Strength of Mortar with Different Replace-
ment Ratios of Volcanic Glass Powders with Varying Specific Surface Areas, Proceedings of the Japan
Concrete Institute, Vol. 47, No. 1, pp. 1446-1451, 2025.

A Fundamental Study on Strength Development of Mortar with Different Replacement Ratios Using
Three Types of Volcanic Glass Powders with Varying Specific Surface Areas, Proceedings of the Japan
Concrete Institute, Vol. 46, No. 1, pp. 205-210, 2024.

Influence of Fly Ash on Strength Development of Concrete and Its Temperature Dependence, XV Interna-
tional Conference on Durability of Building Materials and Components (DBMC 2020), Barcelona, Spain,
20-23 Oct. 2020.

A Proposal for Fundamental Improvement of the Temperature Crack Verification Method in Mass Con-
crete through Review of Revisions and Analysis of Contributing Factors, Proceedings of the Japan Con-
crete Institute, Vol. 38, No. 1, pp. 14851490, 2016.
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A Study on Issues with Thermal Crack Verification Method and Improving It
Based on Probability Theory

Naoyuki SUGIHASHI and Toshiharu KISHI

In the field of civil engineering, the thermal cracking check of concrete structures has generally been carried out using a
regression curve that represents the relationship between the crack index and the probability of cracking observed in ac-
tual structures, as stipulated in the Standard Specifications for Concrete Structures. In principle, the relationship between
the crack index and the probability of cracking can be theoretically expressed as a probabilistic function. Cracking occurs
when the tensile stress in concrete exceeds its tensile strength, and the crack index is defined as the ratio of tensile strength
to tensile stress. When the index equals 1, the probability of cracking is 50%, and it is intuitively clear that when the index
is less than 1, the probability exceeds 50%. On the other hand, if both the tensile stress and tensile strength are assumed
to follow normal distributions, it is considered difficult to express their ratio (the crack index) using a general probabil-
ity distribution function. However, the difference between the tensile strength and tensile stress can be represented as a
normal distribution parameterized by the mean values and coefficients of variation of each. By utilizing this property, it
has been demonstrated that the relationship between the crack index and the probability of cracking can be theoretically
derived. As a result, it was clarified that in addition to the conventional framework that controls only the mean values of
tensile strength and stress, the coefficient of variation can now be introduced as a new control parameter. In other words,
the construction quality can be evaluated in terms of the coefficient of variation, making it possible to regard high-quality
construction management as a new countermeasure framework. The proposed formula for calculating the probability of
cracking, together with the checking and countermeasure methods presented in this study, have been incorporated in the
Standard Specifications for Concrete Structures (Design Code) published by the Japan Society of Civil Engineers (JSCE).

Keywords: Thermal cracks, cracking probability, crack verification, mass concrete, probability theory
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ity of RC slabs for highway bridges; (3) Proposal of repair and reinforcement
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tion (JSSC).

| Research Achievements |

1))

2)

3)

4)

)

Proposal of Punching Shear Dynamic Model and Evaluation of Punching Shear Load Carrying Capacity
of RC Slab Bridges with Bridge Spans of Parallel to the Direction, Proceedings of the Japan Concrete
Institute, Vol. 47(2), pp. 133138, Jul. 2025.

Evaluation of fatigue durability and effect of adhesive by running wheel fatigue test of precast replace-
ment RC slabs with filling part at width direction, Journal of Structural Engineering, A, Vol. 70, pp.
784-796, Mar. 2024.

Study on Bonding Interface Technology in SFRC Pavement on Orthotropic Steel Deck Using Dismant-
lable Material, Proceedings of the Concrete Structure Scenarios, JSMS, Vol. 23, pp. 449—-454, Oct. 2023

Load-carrying capacity of RC beam with an expansion joint and evaluation of fatigue durability by fixed
point fatigue test using relational expression of modified Goodman'’s, Journal of Structural Engineering,
A, Vol. 69, pp. 871-883, Apr. 2023.

Study on Bond Characteristic of Interface in SFRC Pavement on Orthotropic Steel Deck with Environ-
mental Durability on Deck-Plate Surface after Anti-Corrosion Treatment, Proceedings of the Concrete
Structure Scenarios, JSMS, Vol. 22, pp. 517-522, Oct. 2022.
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INFLUENCE OF UFC PANEL WITH DIFFERENT SYNTHETIC SURFACE SHAPE
IN UFC-RC COMPOSITE COLUMN ON AXIAL COMPRESSIVE LOAD-
CARRYING CAPACITY AND FAILURE MODES OF COLUMN MEMBERS

Hiroyuki NOGUCH]I, Kazuhiko MINAKUCHI, Tadashi ABE and Toshiaki SAWANO

From the perspective of maintenance and management, it is important to rationalize construction processes to achieve
cost efficiency. In addition, enhancement and restoration of the load-carrying capacity and fatigue resistance of concrete
structures deteriorated by fatigue and environmental degradation are essential issues to be addressed. In response to
these demands, a formwork embedded within the structural member utilizing ultrahigh-strength fiber-reinforced concrete
(UFC) panels has been developed as a method for achieving both rationalized construction and functional restoration of
concrete structures. Consequently, the geometry of the composite interface between the UFC panel and the concrete main
body is a crucial factor. In this study, axial compression loading tests were conducted with different spacing of the tie bars
and the synthetic surface shape of the UFC panel using UFC-RC composite column members by focusing on the synthetic
surface shape of the UFC panel used as a permanent formwork for the structural members. Axial compression loading
experiments of a composite structure with different spacing of the tie bars and the synthetic surface shape of the UFC
panel were verified by the effects on the axial compressive properties and failure modes. As a result, the axial compressive
load capacity and failure modes of the RC column specimens and UFC-RC composite column specimens differed due to
the difference in the spacing of the tie bars. In addition, the shear resistance of the synthetic surface and the adhesion with
the core concrete were improved by increasing the concrete area ratio in the synthetic surface shape of the UFC panel.
Therefore, it became clear that the composite structure resists axial compressive forces in an integrated manner due to the
improved shear resistance and adhesion.

Keywords: Composite column, UFC panel, synthetic surface shape, axial compressive load-carrying capacity, failure mode
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tural history at the lida Institute of Historical Research in Nagano Prefecture.
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1) Use of Building Registers in Meiji Period for the Analysis of Historical Transformation of Urban Land-
scape: A case study of former lida town in Nagano prefecture, AlJ J. Technol. Des., Vol. 31, No. 79, pp.
1654-1659, Oct. 2025. (DOL: https://doi.org/10.3130/aijt.31.1654)

Re-Evaluation of the Cadastral Maps of Meiji Era for the Historical Landscape Study on GIS, Rekishigaku
Kenkyu (Journal of Historical Studies), No. 1050, pp. 14-24, Jul. 2024.

The Re-Definition of the Building Typology in the Post-War Period in Italy: Through the Primary Critical
Thoughts of Saverio Muratori in the 1940s, J. Archit. Plan. (Trans. AlJ), Vol. 82, No. 738, pp. 2143-2150,
Aug. 2017. (DOI: https://doi.org/10.3130/aija.82.2143)
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USE OF BUILDING REGISTERS IN MEIJI PERIOD FOR THE ANALYSIS
OF HISTORICAL TRANSFORMATION OF URBAN LANDSCAPE:
A case study of former lida town in Nagano prefecture

Mizuki FUKUMURA

During the surveys of townscapes possessing historical value, prewar administrative documents known as building regis-
ters or house registers are frequently utilized alongside actual measurements of extant old houses. The building registers
are preserved as documents from former municipal offices and are valuable as official real estate records. However,
compared to the old land registers and cadastral maps (land survey maps) created for the purpose of collecting the nation-
al land tax, they lack a nationally standardized format and do not cover all former municipalities. The accumulation of
research cases remains insufficient when discussing the diverse realities of Meiji-period building registers that still exist
throughout Japan. Recent research has suggested various possibilities, such as source criticism considering the devel-
opment background of the building ledgers and townscape reconstruction using these ledgers. This paper discusses the
analysis methods for reconstructing past urban structures and examining the transformation process of urban landscapes
through the introduction and interpretation of the “Tatemono Genbo ¥ Ji{#,” a Meiji-period building ledger preserved
in lida city and the Shimoina regions of Nagano Prefecture.

Keywords: Meiji period, building register, house tax, urban fabric, lida
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1) A Study on the Development of Kampung Improvement Program in Surabaya, Indonesia, 14th Interna-
tional Symposium on Architectural Interchanges in Asia, Kyoto, Japan, Sep. 2024.

2) An Examination of Kampung Sustainability and the Determinants of Community Continuity, Summaries
of Technical Papers of Annual Meeting, AlJ, Sep. 2023.

3) The Role of KIP in the Transition of Kampung in Surabaya, Indonesia and Factors Contributing to the
Survival of the Community, Symposium on Community Facilities Planning, Architectural Institute of
Japan, Vol. 41, Jun. 2023.

4) Study on usage of common space within rumah susun in Surabaya, Indonesia, Japan Architectural Plan-
ning, AlJ, Vol. 84, No. 760, pp. 1333—-1340, Jun. 2019.

5) Study on the Spatial Composition of Rumah Susun (SURABAYA, INDONESIA), The 12th International
Symposium on Architectural Interchanges in Asia, Pyeongchang, Korea, Oct. 2018.



Published Paper |

Considerations on transformation (1984-2018) of kampung and
rumah kampung in Surabaya

Rikako Furuta, Teruki Yamagishi, Kenichi Shinozaki, Naoyuki Hirota, Shuji Funo

This paper clarifies the changes in kampungs and their houses (rumah kampungs) over the past 35years based on field
surveys of three kampungs in Surabaya, Indonesia, conducted in 1983/84, 2006, and 2016-2018. The major objective is to
develop new policies for the Kampung Improvement Program (KIP) and public housing. The main finding is that most of
the kampungs have maintained their basic spatial structure and community organization, although the houses themselves
have been transformed. Thus, kampungs in Surabaya continue to maintain their unique characteristics.

Keywords: Indonesia, Surabaya, Kampung, informal settlements, housing environment, community
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1) Development of Evaluation Method of Covering Condition for Silica-Coated Cellulose Composites, J.
Soc. Inorg. Mater., Japan, Vol. 32, pp. 243-248, Nov 2025.

2) Controlling Particle Diameter Method of Opal as Standard Sample of Hazardous Mineral for Alkali Silica
Reaction, J. Soc. Inorg. Mater., Japan, Vol. 29, pp. 85-88, 2022.

3) Instant Strong Adhesive Behavior of Nanocomposite Gels toward Hydrophilic Porous Materials, Lang-
muir, Vol. 34, pp. 84808488, 2018.

4) Quantitative Analysis of Amorphous Silicon Dioxide Using Profile Fitting Method, J. Soc. Inorg. Mater.,
Japan, Vol. 21, pp. 123-127, 2014.

5) Soft Chemical Synthesis and Characterization of Superconductor and Related Materials, J. Soc. Inorg.
Mater., Japan, Vol. 17, pp. 252-256, 2010.
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Development of Evaluation Method of Covering Condition for Silica-coated
Cellulose Composites

Satoshi TANAKA, Shinnosuke HAYASHI and Keisuke MASUBUCHI

This paper describes the improved heat resistance of cellulose in relation to cellulose nanofibers (CNFs), which are
gaining attention as a next-generation material that can contribute to the realization of a sustainable society. The diverse
characteristics of CNFs, such as a high specific surface area, edibility, light weight, high strength, low thermal expansion,
biodegradability, and biocompatibility, have made them an attractive alternative to fossil-fuel-derived plastics. Increasing
the types and quantities of plastics that can be replaced by CNFs will contribute to the sustainable and advanced applica-
tion of CNFs. Improving the heat resistance of CNFs will enable the expansion of applications for CNF composite resins,
further contributing to the sustainable and advanced application of CNFs. Based on this concept, the goal of this research
is to improve the heat resistance of CNFs by coating them with a highly heat-resistant substance. Previous reports exam-
ining the heat resistance of silica-coated cellulose composites have shown that complete coating of CNFs contributes to
improving their heat resistance. However, there have been no reports on methods for determining the complete coating
of cellulose with specific substances such as silica. In this study, we investigated a method for evaluating the degree of
coating of a composite in which cellulose is coated with a highly heat-resistant substance such as silica. This method was
developed by utilizing the solubility of cellulose in Schweitzer’s reagent and the stoichiometric formation of one mole of
rayon from one mole of cellulose. Using three types of Schweitzer's reagent with different solution compositions as raw
materials, a method for determining the complete coating of cellulose with silica was investigated. This method was found
to be effective for determining the silica coating of silica-coated cellulose composites.

Keywords: Cellulose nanofibers, heat resistance, cellulose, silica coating, Schweitzer’s reagent
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i Taka-aki Hoshina is an Associate Professor at the Department of Applied Mo-

lecular Chemistry, College of Industrial Technology, Nihon University. He re-
ceived his BLA in Engineering from Doshisha University in 2000, his MSc in
2002, and his PhD in 2005. His main project at Doshisha University was the
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has been working at the College of Industrial Technology, Nihon University,
where his main projects focus on the physical properties (phase equilibrium,
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Engineers, Japan (SCEJ), the Society of Separation Process Engineers, Japan
(SSPEJ), the Society of Sea Water Science, Japan, the Japan Society of Ther-
mophysical Properties (JSTP), and the Japan Society of High-Pressure Science
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Bubble point pressure measurement and prediction of VLE and VLLE for dimethyl ether—2-butoxyeth-
anol and dimethyl ether—water—2-butoxyethanol at (293.15-313.15) K, Fluid Phase Equilibria, Vol. 592,
114320, 2025.

Volumetric and dielectric properties in liquid phase of dimethyl ether—ethanol at (293.2-313.2) K and 1.00
MPa, Journal of Solution Chemistry, Vol. 53, pp. 278-293, 2024.

Measurement and prediction of bubble point pressure of a novel solvent with propellant for color spray,
Fluid Phase Equilibria, Vol. 505, 112366, 2020.

CO; absorption effect on electric conductivities for butylethanolamine and methyldiethanolamine aqueous
solutions at 313 K (in Japanese), Bunseki Kagaku, Vol. 68, pp. 647-655, 2019.

| Effective Kirkwood's g-Factor |

Effective g-factor g¢//[-]

4

“polar”

A 1293.2K
0:303.2K
0 :313.2K

geﬁ‘

E;;f;}:_'&

"non-polar| &a-

0.5 0.6
Mole fraction of DME x; [-]

The effective g-factor decreased with increasing DME.
The molecular orientation will be randomised and changed
to a non-polar solution around x;= 0.600.

_20_



| Published Paper |

Volumetric and Dielectric Properties in Liquid Phase of Dimethyl Ether —
Ethanol at (293.2-313.2) K and 1.00 MPa

Taka-aki HOSHINA, Kazunori SATO, Masaki OKADA, Tomoya TSUJI, and Toshihiko HIAKI

This paper describes the solvent structure and molecular orientation in a liquefied dimethyl ether (DME)—ethanol mixture,
based on the results of the DME dependence of the density and dielectric properties (static permittivity and dielectric
relaxation time) at (293.2-313.2) K and 1.00 MPa. The density of binary mixtures has been determined by measuring
the oscillation periods of vibrating tubes filled with the solutions. The dielectric properties, on the other hand, have been
determined by correlating the complex dielectric spectra measured with the single-phase Debye equation. The DME
dependence of the measured mixture density decreased with an increase in the DME concentration and temperature. The
excess molar volume was negative across the entire DME concentration range. This indicates that attractive interaction
among the molecules is essential in the liquefied DME—ethanol mixture at (293.2-313.2) K and 1.00 MPa. The DME
dependence of the static permittivity and dielectric relaxation time for the studied mixture decreased with an increase in
the DME concentration and temperature at (293.2-313.2) K and 1.00 MPa. Experimental results showed that the excess
values of the static permittivity are negative, with the DME composition dependence being negative. This may indicate
that the dipole orientation plays a dominant role in DME—ethanol at (293.2-313.2) K and 1.00 MPa. The effective Kirk-
wood g-factor was evaluated at 293.2-313.2 K and 1.00 MPa. The g-factors were given by two linear functions crossing
at around 0.6 for the mole fraction of DME. Considering the atomic composition (C:HsO), the molecular sizes are not
significantly different between DME and ethanol. The solution structure was thought to be microscopically changed
around 0.6 for the mole fraction of DME.

Keywords: Dimethyl ether, ethanol, volumetric behavior, dielectric properties, solution structure
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EVI-GPBO: Estimated Variance Integration-Based
Gaussian Process Bayesian Optimization

Yuto Omae, Yohei Kakimoto, Makoto Sasaki, Masaya Mori

Upper confidence bound based Gaussian process Bayesian optimization (UCB-GPBO) is a metaheuristic algorithm for
approximately exploring the optimal solution of black-box functions with high observation costs. UCB-GPBO has re-
cently attracted significant attention because it is expected to greatly reduce the number of experiments required for
discovering new materials and developing new medicines. This method determines the next observation point based on
two components: the exploitation term E, which prioritizes regions where good results are expected, and the exploration
term V, which prioritizes regions with high uncertainty. Traditionally, the exploration coefficient used to balance E and V
has been set as a constant or logarithmically decaying function. However, these approaches are often inadequate and can
reduce the exploration performance. To address this problem, we propose a novel Bayesian optimization method, “Esti-
mated variance integration based GPBO (EVI-GPBO),” which reflects the overall uncertainty of the search space in the
exploration coefficient. In this approach, we analytically derive the integral of the estimated variance function represented
by the kernel function, thereby obtaining a closed-form function for quantifying the uncertainty. Experimental compar-
isons between the proposed method and existing methods on several benchmark problems demonstrated that in many
cases, the proposed method achieves better solutions with fewer observations. Therefore, EVI-GPBO can be regarded as
an effective metaheuristic algorithm.

Keywords: Bayesian optimization, surrogate optimization, Gaussian process, approximation algorithm
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Forms of Leadership
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Dr. Horio’s research focuses on shared leadership, which examines leadership styles
within organizations not only vertically but also horizontally.
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Trends and Prospects in Shared Leadership Studies:
Focusing on Antecedent and Moderator Factors Studies

Shiho HORIO and Jun NAKAHARA

The purpose of this study is to identify gaps in existing research on shared leadership, particularly by examining its
antecedent and moderator factors, and to explore future directions for research in this area. A comprehensive scoping re-
view was conducted to classify and evaluate existing studies, which revealed specific research gaps within four research
groups: (1) antecedents focusing on vertical leader factors, (2) antecedents focusing on non-vertical leader factors, (3)
moderators focusing on non-vertical leader factors, and (4) moderators focusing on vertical leader factors. In Group 1,
there is a lack of research on the processes and mechanisms through which vertical leaders’ behaviors positively influence
shared leadership. In Group 2, insufficient attention has been paid to organizational-level antecedents and the interrela-
tionships among various antecedents already identified. Group 3 lacks studies that investigate the commonalities neces-
sary to effectively leverage diversity among team members, as well as research examining how external environmental
factors moderate shared leadership. Notably, Group 4 had no existing studies, indicating a significant gap in understand-
ing how vertical leader factors might function as moderators. These findings indicate that while prior research has shed
light on many antecedent and moderator variables, substantial areas remain underexplored. Based on these gaps, this
study discusses potential future research directions that could advance the field by addressing these overlooked areas and
developing a more integrated understanding of the dynamics of shared leadership in organizational settings.

Keywords: Shared leadership, shared leadership development, team, innovation, scoping review
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Fig. 1 Normalized electric field intensity |E| in a waveguide with four offset-tilted Gaussian beams. The black area indicates
the metal portion of the waveguide. © 2024 JSAP
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Generating optical vortex beams using cylindrical waveguides

Yoshihisa FUJITA, Hiroaki NAKAMURA, Hideki KAWAGUCHI, Yuki GOTO, and Shin KUBO

This paper proposes a method for generating vortex modes within a cylindrical waveguide using Gaussian beams. In plas-
ma heating, conventional plane waves cannot propagate beyond the cutoff density, whereas optical vortices can potential-
ly overcome this limitation, offering improved heating efficiency. Although various methods for exciting optical vortices
have been proposed, most of them rely on interactions with a medium. High-power millimeter waves used in plasma heat-
ing cannot neglect Joule losses, and practical applications require long-distance wave transmission. Therefore, developing
an efficient excitation method compatible with existing transmission lines is crucial. Corrugated waveguides, commonly
used for high-power millimeter-wave transmission, support hybrid modes. Here, higher-order waveguide modes with he-
lical phase fronts are defined as vortex modes. Normally, the fundamental mode is excited by injecting a Gaussian beam
along the waveguide axis; however, misalignment can unintentionally excite higher-order modes. This study aimed to
actively control these higher-order modes to generate arbitrary vortex modes. For simplicity, a cylindrical waveguide with
smooth walls was considered, and the metal was assumed to be a perfect conductor. The coupling between tilted and offset
Gaussian beams and specific waveguide modes was analyzed to determine the optimal tilt angles and offsets. Numerical
simulations demonstrated that four Gaussian beams can efficiently excite the vortex modes, and increasing the number of
beams further enhances the excitation efficiency.

Keywords: Optical vortex, high-power millimeter wave, mode coupling, waveguide mode
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Creating a pattern language to support game-based learning practice in online
environments

Kosuke ZAITSU and Toru FUJIMOTO

This study aims to create a pattern language to support practitioners who intend to introduce game-based learning in on-
line environments. Interviews were conducted with four instructors currently practicing game-based learning at an online
school for digital games. We created a pattern language comprising 18 patterns to support the introduction of game-based
learning. A workshop was conducted using the prototype of the pattern language. The results indicated that workshop with
these patterns is useful for sharing and exchanging practical knowledge regarding game-based learning among instructors.

Keywords: Game-based learning, pattern language, workshop, instructor support
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Community engagement using BIM/CIM visualization tools
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Community Design for the Conservation and Succession
of Local Heritage Resources

Keiko NAGAMURA

This paper explores the “Memory Heritage Project,” a community-driven initiative aimed at preserving and transmitting
modern heritage in Japan. The project focuses on the value of local memories and their role in heritage conservation.
By engaging local residents in the process of uncovering and sharing their personal and collective memories related to
modern heritage sites, the project fosters a sense of community and shared responsibility for heritage preservation. The
study highlights the importance of “genealogy evaluation,” which assesses the historical, cultural, and social significance
of heritage sites from a local perspective. This approach emphasizes the interconnectedness of heritage, community, and
sustainable development. The project has been implemented in various regions, including the Aburatsu area in Miyazaki
Prefecture, where it has successfully revitalized local communities and enhanced the appreciation of modern heritage.
Key findings include the role of community participation in heritage conservation, the impact of shared memories on the
perceived value of heritage sites, and the potential of such projects to contribute to sustainable community development.
This paper also discusses the challenges and opportunities associated with the “Memory Heritage Project,” providing
insights into how similar initiatives can be adapted and implemented in other regions. By examining the formation and
role of heritage communities, the paper contributes to the broader discourse on heritage ecosystems and the sustainable
management of cultural heritage. The findings underscore the need for an integrated approach that combines tangible and
intangible heritage, community engagement, and innovative conservation strategies.

Keywords: Memory Heritage Project, Civil engineering heritage, genealogy evaluation, community participation

HIRDE LG W2 R4 - AR T 2322747~

RS TIEVEEDPRE L HROHIR TEEZERTWS [RETE Y 27 M Z2#MT 5. ZHUIL A%
DL & WIMOME LB P ELZ U T ERVPERWICSINT 22 RMET L2000 TH 20 HIEMEIC X
ObLMAREROLEEZIYEZ L, WHTZI L2 U T, BERSIINT L ILARERE LHFETE
BATVD, WIZETIE, EARPEZDRIRT 5 EARBEFMO=2FED) S [Ril] TEHL, a3 a=
T A OWBD SBPEDEEL - ALW - AW EREERET S, 20 CRilfakli] o7 7o—Fid, M
LI 22T 4 OFRWTREEZ RN 2HMALE LTHEMTH S, A7 0T =7 MIEREH i
WX TEAT SN, I I 2 =7 1 OFAE L HBGEEENOPRORILIZHF S Lz, MIROBRE LT, #HiE
R BT RS OEEE, AR EEME ORI T 2 558, € L CHIR ORI FE R0
7229 LZZHGHOWREMEZ /R L T b T2 A - MIBO#EE, a3 2=7 1 S, AlENTEEZRE L
727 7u—FOEHEREVIS,IIL, MBIEADISH TR Z IR L T b,

Fo— R REEETT Y 2 b, EARE R, RS

Exhibition (EREIVEIDL)
10th Anniversary International Symposium of Tomioka Silk Mill and Related Sites ICOMOS Japan, Gunma Prefecture),
2025

_31_



Iku SAITO

Assistant Professor, Department of Sustainable Engineering

Iku Saito is an Assistant Professor at the Department of Sustainable Engineer-
ing, College of Industrial Technology, Nihon University. He received his mas-
ter's degree from the Graduate School of Nihon University in 2016. Following
graduation, he worked on the research and development of engines and af-
ter-treatment systems at Hino Motors, Ltd. He was awarded his doctoral degree
from Nihon University in 2023; his doctoral thesis was “Study on NOx con-
version using reformed gas of hydrocarbon fuel produced by low temperature
oxidation reaction.” In 2024, he began his academic career at the College of
Industrial Technology, Nihon University. His research interests include internal
combustion engines, combustion, after-treatment technologies, and catalysts.
Dr. Saito is a member of the Combustion Society of Japan, the Japan Society of
Mechanical Engineers (JSME), and the Japan Society of Automotive Engineers
(JSAE).

| Research Achievements |

1))

2)

3)

4)

)

Iku SAITO, Hodaka SANO, Hiroshi NOMURA, Yusuke SUGANUMA, Effect of products of low tem-
perature oxidation reaction on NOx reduction in HC-SCR system, Proc. Combust. Inst., Vol. 39, pp.
4881-4888, 2024. (DOI: 10.1016/j.proci.2022.07.250)

Iku SAITO, Shogo SHINKAI, Hiroshi NOMURA, Yusuke SUGANUMA,Development of forced cool-
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Iku SAITO, Shinya SATO, Hiroshi NOMURA, Yusuke SUGANUMA, Haruka MISAKA,Improvement
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Iku SAITO, Hiroshi NOMURA, Yusuke SUGANUMA, Ichiro TSUMAGARI,Development of light-oil
burner for heating exhaust gas of diesel engine, Transactions of the JSME (in Japanese), Vol. 82, 2016.
(DOI: https://doi.org/10.1299/transjsme.16-00014)

IMEP, MPa

Fuel Reformer and Catalyst Test Bench Operating Range for Low-Temperature
Oxidation Reactions (Simulation)
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Effect of products of low temperature oxidation reaction
on NOx reduction in HC-SCR system

Tku SAITO, Hodaka SANO, Hiroshi NOMURA and Yusuke SUGANUMA

Hydrocarbon-selective catalytic reduction (HC-SCR) systems that do not require urea offer high convenience; however,
they generally exhibit lower NOx reduction performance compared to urea-SCR systems. Therefore, in this study, we
aimed to enhance the NOx reduction performance by generating NOx reductants through fuel reforming via low-tempera-
ture oxidation reactions. The low-temperature oxidation of hydrocarbons is expected to produce oxygenated compounds
such as aldehydes, which possess high NOx reduction capabilities. To efficiently induce low-temperature oxidation re-
actions, a pre-evaporative and pre-mixing type fuel reformer capable of generating a homogeneous fuel/air premixed
gas was developed. To prevent the transition to high-temperature oxidation reactions, the reforming chamber of the fuel
reformer was designed with a high surface area-to-volume ratio, and its temperature was precisely controlled. As a fun-
damental investigation, NOx reduction experiments and elementary reaction calculations were conducted to identify the
reaction products, and the optimal reformer temperature and reforming equivalence ratio for promoting NOx reduction
on the catalyst surface were examined. As a result, the reformed fuel gas demonstrated a higher NOx reduction perfor-
mance in the catalyst temperature range of 473—773 K compared to unreacted fuel vapor. The highest NOx reduction
performance was observed when the reforming temperature was 673 K. Furthermore, at a catalyst temperature of 723 K,
the NOx conversion efficiency improved with an increase in the reforming equivalence ratio. These findings suggest that
alcohols mainly contribute to NOx reduction reactions at lower catalyst temperatures, while aldehydes play a dominant
role at higher catalyst temperatures.

Keywords: HC-SCR, fuel reforming, low-temperature oxidation reaction, diesel after-treatment system
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Mika Kato received her Bachelor's degree in Architecture from the College
of Science and Technology, Nihon University in 1999, followed by a Master’s
degree in 2001 and a DEng degree in 2004 from the same university. She served
as a Research Assistant at Nihon University for one year and subsequently as
a Postdoctoral Fellow from 2005 to 2009. She later held research appoint-
ments at Kansai University (2009-2010) and the Building Research Institute
(2010-2011), engaged at both institutions concurrently during 2010. In 2013,
she joined the Kanazawa Institute of Technology as a lecturer at the Depart-
ment of Architecture, Faculty of Environmental and Architectural Design, and
she was promoted to Associate Professor in 2017. Since 2018, she has been a
faculty member of Nihon University's College of Industrial Technology, where
she currently serves as a Professor at the Department of Conceptual Design. Dr.
Kato's research field is architectural environmental engineering, focusing on
the visual environment, lighting and color design, and environmental psychol-
ogy. She explores how light and color influence spatial perception, comfort,
and communication in architectural spaces. Her major research topics include:

* Mechanisms underlying the perception of spatial brightness in architec-

tural interiors

+ Light conditions that evoke a sense of softness and comfort

* Development of daylight control systems tailored to spatial functions

* Design of adaptive lighting systems that integrate daylight and artificial

light through window luminance feedback

* Guidelines for effective color usage in environmental and signage design

* Methods for controlling excessive brightness in outdoor advertisements

Through these studies, Dr. Kato contributes to standardization and design
guidelines as an active member of the Architectural Institute of Japan (AlJ), the
Illuminating Engineering Institute of Japan (IE1J), and the Japanese National
Committee of the CIE (Commission Internationale de 1'Eclairage). She is also
engaged in educational and outreach activities, including organizing symposia
for lighting professionals and hands-on learning programs for students.
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Evaluation Structure of Visual Environment in Residential Spaces with Windows, Transactions of AlJ:
Journal of Environmental Engineering, Vol. 89, pp. 193-201, 2024. (DOI: 10.3130/aije.89.193)

Influence of Interior Reflectance and Correlated Color Temperature on the Perceived and Required Levels
of Spatial Brightness for Various Activities, Transactions of AlJ: Journal of Environmental Engineering,
Vol. 87, pp. 411-416, 2022. (DOI: 10.3130/aije.87.411)

Survey of Luminance of Outdoor Digital Signage at Night, Journal of the [lluminating Engineering Insti-
tute of Japan, Vol. 106, Issue R1, pp. 36-42, 2022. (DOI: 10.2150/jieij.21000614)
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Investigation of the Balance Between Work Surface Illuminance and Spatial
Average Luminance in Desk Workspaces:

A Comparison of Younger and Older Adults
Mika KATO

This paper examines how visual-task illuminance on the desk should be balanced with the spatial average luminance of
the surrounding field in office-like environments. It starts from a standards context in which ceiling and wall targets, when
derived from low assumed reflectance, can create excessive contrast between a bright work plane and a comparatively
dim room, potentially degrading visual comfort and readability. To address this, controlled experiments with varied com-
binations of work—surface illuminance and room average luminance across a matrix of conditions collected judgments on
spatial brightness, desk brightness, balance between the two, spatial comfort, preference for light—dark contrast, concen-
tration, text readability, eye fatigue, acceptability of contrast, and a Landolt-ring acuity test. The findings converge on a
practical constraint: when the ratio of the desk illuminance to spatial average luminance exceeds roughly 20:1, the share
of evaluations labeling the balance “inappropriate” rises to around half the observers. Sensitivity is not uniform across the
conditions: readability responds strongly to increased illuminance for older viewers, whereas younger viewers penalize
excessive contrast more than absolute illuminance, implying different limiting mechanisms. These patterns suggest that
prescribing only the minima for individual metrics is insufficient; explicit contrast management is needed to sustain com-
fort and performance across diverse users. Design implications follow directly. In open-plan offices, globally raising the
general illuminance to satisfy the most sensitive viewers is energy-inefficient. More effective is zoned lighting and task
lighting supplementation that raises local illuminance where needed while keeping the illuminance-to-luminance ratio
within an envelope near the 20:1 threshold. Framed this way, illuminance and luminance are not independent dials but a
linked pair that should be tuned jointly. The evidence is positioned to inform revisions to luminance-based guidance so
that numeric targets better align with actual perceptual outcomes in contemporary workplaces.

Keywords: Luminance standard, work surface illuminance, spatial average luminance, visual comfort, spatial brightness,
age group comparison
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Hodaka Yamaguchi is an Assistant Professor at the Department of Conceptual
Design, College of Industrial Technology, Nihon University. He received his
PhD in Engineering from Shinshu University in 2015. From 2015 to 2025, Dr.
Yamaguchi was a researcher at the Gifu Prefectural Research Institute for Hu-
man Life Technology. His primary research was on the intersection of wood-
en products and Kansei engineering, which included studies on the impres-
sion evaluation and image analysis of wood grain patterns, furniture design
and strength testing, and 3D scanning and visualization of wooden products.
Having joined Nihon University in 2025, he is now expanding his research to
include the active use of the unique characteristics of individual pieces of wood
in design. His goal is to increase the added value of wood and contribute to
sustainable wood and forestry industries. Dr. Yamaguchi is a member of the Ja-
pan Society of Kansei Engineering (JSKE), the Japan Wood Research Society
(JWRS), and the Japan Human Factors and Ergonomics Society (JES).
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Analysis of Preferences for Wooden Panels with Different Visual Homogeneities

- Examination by Implementation of Individual Classification according to
Evaluation Tendency -

Hodaka YAMAGUCHI, Goroh FUJIMAKI, Tomohiko MORIMO, and Masashi NAKAMURA

Wooden panels that are made of glueing elements with various appearances, involve numerous visual combinations.
Although craftspeople believe that homogeneous patterns are desirable, it is helpful to clarify the acceptability of hetero-
geneous patterns from the perspective of sustainability. This study classified individuals based on their evaluation tenden-
cies and examined their preferences. We performed a subjective evaluation of 17 sample images of 109 participants using
an online survey. Consequently, it was found that patterns evaluated as “even” are generally more preferred. However, the
classified clusters showed differences in their evaluation tendencies. For instance, the general consumer group confirmed
only “heterogeneity” and the expert group felt “naturalness” from all samples. Additionally, there was a cluster that might
have derived additional value from more homogeneous patterns. We conclude that an even appearance is desired, and
additional information illustrating the characters of the wooden panel is needed to release unique patterns.

Keywords: Wooden furniture, Online survey, Cluster analysis
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Yuta Minagawa is a Senior Assistant Professor in the Department of Liberal
Arts and Basic Sciences at the College of Industrial Technology, Nihon Univer-
sity. He received his B.A. in English Literature from Sophia University in 2010,
followed by an M.A. in English and American Literature in 2012, and com-
pleted his Ph.D. at the same institution in 2021. His research focuses on how
Puritan writers integrated faith and literature, providing insights into how they
articulated spiritual experiences through linguistic expression. Additionally, he
studies lesser-known 19th-century poets, such as Jones Very, to enhance our
understanding of American literary history beyond the established canon. He is
a member of the English Literary Society of Japan (ELSJ), the American Liter-
ature Society of Japan (ALSJ), the Japanese Association for American Studies
(JAAS), the English Literary Society of Sophia University, the Japanese Asso-
ciation of Early Americanists, the Soundings English Literary Association, and
the Japanese Association for the Study of Puritanism.
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Conversion Experience as a Source of Poetic Imagination: A Study of Jones
Very’s Poems and Ideas

Yuta MINAGAWA

Jones Very (1813—-1880), once admired by Transcendentalists and Unitarian thinkers, has largely receded from contem-
porary American literary scholarship. While his so-called “ecstatic period” (1838-1840), characterized by a radical shift
in spiritual consciousness and prolific poetic output, is frequently emphasized, focusing exclusively on this phase can
obscure the complexity of his literary and religious vision. Although recent biographies and dissertations offer valuable
insights, Very's broader body of work—including poems engaging with social issues such as war and scientific advance-
ment—remains underexplored. This study investigates the relationship between Very's spiritual transformation and the
images and imagery found in both his prose and poetry. It traces the influence of his conversion experience across his
poetic career in order to provide a more expansive understanding of Very as both a mystic and a socially engaged thinker.
In his letter to Henry W. Bellows and the “Epistles,” Very articulates theological ideas centered on rebirth, peace, and
divine will— themes that consistently appear in his poetry. His concept of peace, often portrayed as a spiritual condition
in which inner spiritual conflict is resolved, carries eschatological significance and reflects insights gained during his
conversion. In addition, the imagery of universal kinship and the shared origin of all existence highlight his enduring
spiritual worldview grounded in his religious experience. These motifs appear not only in meditative poems from his
ecstatic period but also in later works that grapple with pressing societal concerns. That Very employed these spiritual
motifs throughout his body of work suggests that his poetry is not merely the product of a fleeting mystical experience,
but rather the expression of a profound religious and sociological consciousness. His verse stands at the intersection of
inner revelation and social reality, demonstrating how personal spiritual insight can evolve into a broader engagement
with public and ethical concerns.
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Hitoshi Shibayama is a Senior Assistant Professor at the Department of Liberal
Arts and Basic Sciences, College of Industrial Technology, Nihon University.
He received his Bachelor's degree from the Department of Physics, College of
Science and Technology, Nihon University in 2008 and his PhD from the same
university in 2016. While working at the Graduate School of Science and Tech-
nology, his major research topic was atom optics, especially quantum vortices
in superfluids. From 2016 to 2018, Dr. Shibayama worked at Gakushuin Uni-
versity as a researcher in the “Innovative Academic Fields” project, where he
studied the physical properties of Bose—Einstein condensates. He is a member
of the Physical Society of Japan (JPS).
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3) Dissipation-assisted coherence formation in a spinor quantum gas, Physical Review Letters, Vol.
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Transfer of Bose—Einstein Condensates from Quadrupole-Ioffe-configuration
Magnetic Trap to Crossed-beam Optical Trap

Takeshi KUWAMOTO and Hitoshi SHIBAYAMA

In this study, we generated a Bose—Einstein condensate (BEC) of 87 rubidium atoms in a QUIC magnetic trap and cap-
tured it in a cross optical trap formed by a 1064 nm YVOs laser. When the BEC was released from the QUIC magnetic
trap, it was unable to transfer to the cross optical trap due to the influence of a transient magnetic field (eddy current). To
solve this problem, we applied a pulsed magnetic field to cancel the transient magnetic field when the QUIC magnetic
trap current was turned off. By applying this magnetic field, we achieved a stable transfer of the BEC to the cross optical
trap. The BEC transfer efficiency was 70%, and the 1/e lifetime of the BEC in this cross optical trap was approximately
3 s. This result enables advanced research in spinor BECs, taking advantage of the spin degree of freedom, which is not
possible with magnetic traps. We will apply these results to investigate the physical properties of superfluid. We have
launched two advanced research projects. Figure 1 shows the project to create quantum turbulence in a BEC by applying
an AC magnetic field. After the quantum turbulence formation, we can transfer it to an optical trap, providing a new
quantum fluid state, where we can observe spin—spin interactions in the turbulent state and turbulence dynamics due to
differences in the potential shapes. Furthermore, we believe that by forming quantum vortices in a two-component BEC
using a topological method, as shown in Figure 2, we can construct a new physical system called counter-superfluidity.

Keywords: Bose—Einstein condensates, BEC, atomic spin, optical trap, QUIC magnetic trap
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