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Driving the locomotion of oil droplets and hydrogels in water by electrode potential switching
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As a future technology, realization of self~-standing soft matter robots locomoting on solid surfaces
is in demand. Our aim is at the design, construction, and driving “molecular robots” on electrode
surfaces in water. Not only the reshaping or contraction—expansion but also directional crawling
are targeted to be controlled by electrode potential switching. The electrowetting technology used
for convertible lens needs over 200 V, whereas we have succeeded to more sophisticated control of
an oil droplet on a Au surface by less than 1 V. We have newly synthesized a poly amino—acid
based viologen pendant hydrogel that exhibits world—top level quick contraction upon reduction.
Our targets of developments include mimicking the behavior of Spasmoneme motion and Ameba’s
pseudopod activity.

To sum up, we are joining the top runners in the future-oriented dynamic soft—matter chemistry
and application.
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Synthesis of electroactive highly—oriented ultra—thin films on optically transparent glass electrode or gold electrode
surfaces
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The surface of optically transparent ITO glass (glass coated with a thin film of indium tin oxide), which is used for
smartphones, liquid crystal displays, and smart windows, had severe roughness at the level of at least 10 nm in
previously commercially—available products. However, products of less than 1 nm roughness are now obtainable on
commercial basis. However, the technology for coating the ITO surfaces with redox—active organic films with highly
ordered orientation has not been established.

We have succeeded in producing a viologen monolayer supported by a hydrogen bond network by utilizing the in situ
condensation reaction on ITO. We are currently on the way of further improving its method. In addition, we synthesize
viologen monolayers on gold surfaces and investigating the nanostructure and the effect of coexisting anions on the
redox activity.

Overall, we pave the way to the development of a robust platform functioning as an electron mediation layer, which is
applicable to the DNA sensing and poly—target sensing.
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Highly sensitive and selective hydrogen sensors responsible for sustainable hydrogen—energy society
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We should break away from existing energy such as petroleum oil and coal, as soon as possible, to live on
earth forever as well as to coexisting with nature and environment. One of the solutions is to realize
“hydrogen—energy society”. Thus, we have focued on state—of-the—art hydrogen—sensing technology essential
in utilizing hydrogen energy efficiently in safety and security. Our ultimate goal is to develp high—performance
sensors capable of detecting various concentrations of hydrogen sensitively and selectively under any gaseous
atmospheres.
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Preparation procedure of metallic and metallic oxides nano—particles using colloidal or sono
chemistry
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Noble metal (Au, Pt, Pd, Ag) nano—particles are prepared using sono—chemical and/or colloidal
procedure in our laboratory. Prepared nano—particles are stabilized on the surface of metal oxides,
and used as heterogeneous catalyst to accelerate the chemical reactions.
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Transformation from biomass to valuable chemicals using heterogeneous catalysis
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In our laboratory, bio—diesel fuel has been produced via transesterification of vesitable oil using
heterogeneous base—catalysis. Also, hydrogen and other valuable chemicals are produced under the
steam reforming of woody biomass on the heterogeneous catalysis.
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Development and application of redox—active ionic liquids to electronic devices
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Redox—active ionic liquids show electric conduction by reversible redox reaction without solvents
and supporting electrolytes. Because they show ionic conductivity. We have expected them as new
display materials with sharp contrast due to the high concentration of the chromophores.
Therefore, we have developed various redox—active ionic liquids and investigated the electric
properties and the applications to electric devices.
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Discovering fullerene—based materials for mechanical and electronic applications
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Fullerenes possess enomous technological potential. We have used computational modeling to accurately predicted
their reactivity, and thus their viability for derivitizations; this is revelent to the production of fullerene compounds,
e.g., water—soluble medical fullerenes. We are now broadening our research into heterofullerenes and
endofullerenes, which are derivatives with expanded possibilities. For instance, fullerene—metal alloys have already
shown promising mechanical properties, while heterofullerenes display diverse electrical conductivities for electronic
applications. With vast possibilities in fullerenes, our strengths lie in high throughput prediction of thier
properties using state—of-the—art supercomputers (e.g., the upcoming Fugaku computer).
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Nanoporous structure controll of carbon electrode materials and evaluation of their
electrochemical properties have been carried out toward the development of high performance
electric double—layer capacitors and Li ion capacitors. We have succeeded in the development of
high capacity electrodes superior to the conventional one.
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Development of high performance batteries
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We have been developed nanostructure—controlled electrode materials and proto—type cells for
high performace Li ion batteries, Na ion (post Li) batteries using natural abundance of Na, and safe
all-solid—state batteries.
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Clarification of functional expression mechanism by nanostructure analysis
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Nanostrucutre analys by mainly using high—resolution scanning transmission electron microscoopy
has been carried out toward the development of high functional materials for energy storage
devices, catlysts and adsorbents. Visualization of phenomena on surfaces and in nanopores of the
materials proposes an important finding for designing high performance materials.
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Platform for All-Solid—State Batteries
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Toward development of all-solid—state batteries (ASSBs), we develop and provide a platform for
ASSB: materials (synthesis, sintering, electrode preparation), characterization (structural
characterization, ionic conductivity, electrode resistance), and battery performance (electrode
preparation, battery assembly, battery tests). Each process is optimized to achieve the best
performance to facilitate development of high—performance ASSBs. Furthermore, new techniques,
such as resistance measurement across single grain boundary and operand analysis of deterioration
of ASSBs, are also studied.
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Impedance measurement system for
single grain boundary.
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On—machine measurement system by laser displacement sensor
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On-machine measurement means integration of place for machining and measurement. In the case
of measurement without environmental control, it is influenced by many disturbances. Especially,
vibration between a workpiece and a sensor cause measurement error. We proposed the optical
skid sensor to remove the vibration error using triangulation method, and effectiveness of the
sensor to reject vibration error.
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Multiscale simulation of interfacial phenomena
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We study the phenomena at and in the vicinity of the solid-liquid and liquid—gas interfaces by
computer simulation. We aim to elucidate the behavior of solids, liquids and gases in the bulk and
near the interface, as well as the mechanisms of phenomena, by performing nanometer— to meter—
order simulations.
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(a) Molecular Dynamics (b) Lattice Boltzmann (c) Moving Particle Semi-implicit
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Development and Application of Scanning Laser/Electron induced Acoustic Microscope

2. WFgeEHEI

/L #BL - Koyama Atsuhiro = # & AEFEFR IS TR iFoe R - HEH0=
https://researchmap.jp/read0068615

3. e

L — P —F7 IR E A O3B T ONEIAFE T AU NR MG (B NE 2, 22572 8) %,
JEREEA T 224 A e DO TE D BEMEES 27 I (SLAMB L OSEAM) OBRFE AT > CWVET, UL
PENERITAFAE T DI N R AR, MEFOBEEE, (EHEMEICRE /R B A R IF T 2> TN,
IR e 2175 Z & TR ORI M A MR A ZE N AREL 20 E T,

[ have been developing the microscope systems ( SLAM and SEAM ) using laser or electron beam
for non—destructive observation of the micro defects (micro crack, void, etc.) just beneath the
specimen surface. Micro defects near the surface greatly affect the strength and reliability of the
material. Therefore, [ think that the development of the non—destructive observation systems for
micro defects can ensure long—term reliability of products.
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1. Property measurement and energy analysis for new low Global Warming Potential Refrigerants
2. A new fabrication technique of boiling surface in passive cooling devices removing denser heat
flux from semiconductors
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Heat pumps are efficient way of air conditioning and refrigeration. However, currently commercialized
refrigerants used in heat pumps exhibit 675-15000 times higher Global Warming Potentials (GWPs) than CO,.
With international research collaborators, we deliver physical property and heat transfer characteristics
data of new low GWP refrigerants. Also, a micro fabrication technique of boiling heat transfer surface of
passive cooling devices dessipating extremely dense heat fluxes from heavily loaded semiconductors is our
target for a coming information society.
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Design of Turbomachinery by Multi—objective Optimization Technique
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Turbomachinery is widely used in industrial power plants, gas turbine engines and water pump,
etc. It is highly requested to develop an advanced design of turbomachinery which has high
efficiency under wide operating range. In this study, multi—objective optimization technique is used
for turbomachinery design, which consists of Al assisted genetic algorithms. The novel design
technique brings advanced design of turbomachinery.
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Advancement of Industrial Engineering by Measurement and Control in Production Field
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This is a research related to the development of measurement / inspection equipment to be used during
machining, on the machine tool, in the production line, and near the machine tool / production line, not in a
special measuring room. We specialize in designing and prototyping in consideration of accuracy,
environment, time, and usability according to the production site and production items. Furthermore, rather
than simple man—hours and images, advanced and important information can be fed back to the IoT.
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Measurement of thermophysical properties ( speed of sound, boiling pressure, Cp® ) of fluids
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Speed of sound of gas is measured by a spherical resonator with high accuracy in the range of =20
C to 80 °C and 100 kPa to 1 MPa. The isobaric heat capacity in ideal gas state state Cp® is
obtained from sound speed data at the low pressure limit. In addition, the saturated vapour
pressure of pure substance and the boiling point pressure of the mixture are measured in the range
of 0 °C to 80 C. The parameter fitting of EOS can be performed by using these data,
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Synthesis of alloys and composites from glycol derivative metal compounds
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We have developed many kinds of glycol derivative metal (GDM) compounds that can provide alloys and
ceramic compounds as well as metals and ceramics. The GDM compounds have an ability to substitute
or alternate metal alkoxides.

Generally, the metal alkoxides, that are solid and liquid phases, are precursors for various material in gas
phase, and have disadvantage to control products of their composition and morphology during
pyrolysis. The GDM compounds, however, are solid state at high temperature in a pyrolysis process and
can be controlled easily in their composition and morphology. The GDM compounds also provide
metals, carbides, nitrides and oxides from the pyrolysis process by using atmospheric gaseous species.
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Development of polymerto quickly biodegrade in the sea by switch mechanism.
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Development a marine degradable polymer with a switch mechanism has been performed by an
addition of TEMPOTEMPO-Polymer degradation start switch . Dynamic covalent bond comes off
because of heat at the time of molding partly and becomes the radical. A formed polymer radical is
connected and a remaining dynamic covalent bond department comes because of heat treatment
and comes back radically, and it is a switch for degradation start. When the polymer becomes litter
in the sea, the incorporating structure makes autoxidation accelerate. The mechanism leads to
quick degradation in the sea.
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Removal of trace organic chemicals and pathogens by reverse osmosis membranes
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The Water Treatment Lab led by A/Prof. Fujioka focuses on the development of membrane—based
water treatment and analytical technologies to produce high—quality recycled water for Potable
Water Reuse. We are the only Japanese laboratory specifically working on Potable Reuse.
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Development of Polyurethane Elastomers with Slideable Crosslinks
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We have developed polyurethane elastomers crosslinked by polyrotaxanes, in which plural ring
molecules are interlocked by a linear polymer with bulky terminal endcap groups that prevent the
ring molecules from release. There are no covalent bonds between the ring molecules and the linear
polymer; therefore, the ring molecules can slide freely along the linear polymer. The polyurethane
elastomers possess high elongation property. A certain polyurethane elastomer shows relaxation
behavior in the broad region from 20 to 200°C.
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Chemical fixation of carbon dioxide using polyurethane as a catalyst
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[ have developed that the synthesis method of cyclic carbonate from epoxy and carbon dioxide
using polyurethane. Various epoxies are applicable for this reaction.
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Method for producing acetal compound
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Provided is a high—yielding, highly selective acetal compound production method which: does not
require adding, removing or manufacturing a catalyst; is a method for producing an acetal
compound from a liquid mixture (hereinafter, the liquid mixture) including an organic compound
(hereinafter, the carbonyl compound) having a carbonyl group, and an organic compound
(hereinafter, the hydroxy compound) including a hydroxy group; and is characterized by keeping the
liquid mixture below the critical temperature of the hydroxy compound, and putting the liquid
mixture in contact with supercritical or subcritical carbon dioxide.
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Method for producing glucosides
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As a method for producing glucosides directly from glucose or a sugar chain containing glucose as a structural
unit, a sugar chain containing glucose or glucose as a structural unit is prepared in the presence of
supercritical carbon dioxide or subcritical carbon dioxide in the presence of R— A method of obtaining a
glucoside by reacting with a compound represented by OH, or a sugar chain containing glucose or glucose as a
structural unit, dissolving or suspending a compound represented by R—OH in an organic solvent, and
supercritical carbon dioxide Alternatively, a method for obtaining a glucoside by reacting with a compound
represented by R—OH in the presence of subcritical carbon dioxide is provided.
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Development of lightweight and high—strength metal matrix composites
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[ have developed high—strength metal matrix composites in which matrix metals are aluminium or
magnesium alloys and reinforcements are SiC/alumina fibers and particles. In this study, the
casting process for reducing cast defects in metal matrix composites should be optimized so that
ideal high strengh of the composite are realized.
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Elucidation of deterioration and destruction mechanism of concrete structure using optical full—-
field measurement method
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Concrete is a highly heterogeneous composite material consisting of cement, aggregate, sand and
water. Furthermore, the failure mode changes intricately due to the influence of loads, restraints,
mixing conditions and reinforcing bars. Therefore, it is not possible to accurately predict when,
where, and how strain concentration and crack initiation / propagation in concrete will occur. By
using the optical full-field measurement method, which is the result of our research, it is possible
to evaluate the deterioration and destruction mechanism of concrete.
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Elucidation of deterioration and fracture mechanism of steel structure using optical full-field
measurement method
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Previous studies have shown that a diamond buckling test of a thin aluminum cylindrical shell
causes local buckling due to circumferential displacement of the cylindrical shell. However, it is
difficult to predict when, where, and how the buckling phenomenon will occur. Furthermore, the
behavior of steel materials in high temperature environments such as during welding cannot be
evaluated with conventional contact sensors. By using the optical full-field measurement method,
which is the result of our research, it is possible to evaluate the deterioration and destruction
mechanism of metallic materials.
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Development of deterioration inspection and diagnosis technology for aged bridges without using
temporary scaffolds
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We are developing technology to detect deterioration information of aging bridges effectively,
efficiently and with high accuracy without using temporary scaffolds.

The equipment used is a digital camera, laser Doppler Velocimeter, drone, 3D laser scanner, etc.
The following technologies have been developed as specific development examples.

(D Deformation detection technology for bridge cracks and rust,

@) Bridge displacement / vibration / stress concentration detection technology and FEM analysis
for structural identification,

® Technology for detecting fatigue cracks in steel bridges without removing paint
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Maintenance of historic buildings using 3D technology
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It is our mission to protect the historic buildings, which are precious assets built by our
ancestors. Historical buildings in Japan are in an environment where deterioration is likely to
proceed due to the effects of the hot and humid climate peculiar to Japan and the effects of salt
from the sea. In addition, many cases of destruction due to natural disasters such as frequent
earthquakes and typhoons have been reported. By utilizing 3D technology, it is possible to record
as if “the current state of a historic building is digitally vacuum-packed”. This data can be used
not only for maintenance but also as digital tourism contents using technologies such as AR
(augmented reality), MR (mixed reality), and SR (alternative reality).
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Development of infrastructure inspection and diagnosis method using ICT and Al technology and
construction of infrastructure maintenance management platform
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We focus on small and medium span bridges managed by local governments, and comprehensively cover
inspection, survey, diagnosis, repair and reinforcement methods (usability recovery, functionality
improvement, landscape improvement, etc.), and even asset management. We are working on the following
for the purpose of constructing an integrated infrastructure maintenance / update / management system.
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Development of mobile scaffolding robot for inspection and repair of small and medium span bridges
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Japan Revitalization Strategy 2017 “Comfortable infrastructure / town development” states that productivity
improvement for infrastructure maintenance / maintenance is promoted.

Inspection vehicles and rope access are used for bridge inspections, but each has its own problems.

In addition, there are single pipes, panel type scaffolds, etc. as scaffolds for bridge repair and reinforcement. It
is necessary to further improve safety and save labor and labor in order to prevent a fall accident. To do so, it
is necessary to develop a safe scaffold assembly method and automate scaffold assembly. In this research, a
mobile scaffolding assembly robot is aimed at semi—automating the assembly work of mobile scaffolding
equipment that can be used for new construction of bridges, inspection surveys, repairs and reinforcements,
aiming at safety improvement during scaffolding assembly and movement and reduction of man—hours. Is
intended to be developed.
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Study on bending and shear reinforcement effect of deteriorated RC beam by experiment and
nonlinear FEM analysis
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We are studying the reinforcement effect when a deteriorated reinforced concrete structure is
reinforced with new materials such as polymer—impregnated concrete (PIC), steel plate, CFRP, and
so on. A PIC plate used as a highly durable buried formwork was installed as a shear reinforcement
on the side of an RC beam, and a bending shear test was conducted to confirm the reinforcement
effect experimentally. In addition, the RC beam test specimen simulating damage to the anchorage
of the reinforcing bar was used to verify the reduction of the load bearing capacity of the RC beam
due to damage to the anchorage and the shear reinforcement effect of the PIC plate of the RC beam
with anchorage damage. Simulation analysis was performed using the nonlinear three dimensional
FEM, and its effectiveness and usefulness were clarified.
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Elucidation of deterioration mechanism and development of inspection and diagnosis technology of
infrastructure by optical method
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We have been conducting research and development of diagnostic methods for inspection of
deterioration using optical measurement methods, in order to detect deterioration effectively, efficiently,
and highly accurately of aging infrastructures. Some examples are shown below.

(1) Deformation detection technology for aging infrastructures

(2) Crack detection and prediction technology for concrete structures

(3) Fatigue crack detection technology for steel structures

(4) Effective prestress measurement technology for PC structures

(5) Three—dimensional FEM analysis technology based on 3D measurement data

(6) Study on flying salt content measuring device and deterioration environment evaluation method
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Research on evaluation technology of supporting safety and soundness of rock structures
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Important facilities ranging from deep high—level radioactive waste dispose, pumped storage power
plants, energy storage, road tunnels, underground spaces, bridge foundations, etc. are built in or
on rock masses. In order to properly secure the long—term safety and soundness of these
structures (or foundations), it is important to evaluate the mechanical and hydraulic characteristics
of rock masses and monitor the behavior during service. The research group is developing the
advanced laboratory equipment, numerical analysis technology and remote monitoring system, and
is actively promoting the actual project applications.
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Research on advanced technology of geo—materials and geo—environmental engineering

2. WFFEEHEIT

KEEEL - Omine Kiyoshis & A ER I - T20F90EL - B
ZAHI - Sugimoto Satoshi A AERERF Ik - TPF7EE): - HEB=

FEF#- Jiang Yujing i & AEPERM Ik - T2 P90 Rt - 2%

FREUE & - Morimasa Shingo « L2AFEE: - Filvik B

https://researchmap.jp/read0043302

3. W

AR, SE PSR L TRY, AHAREI ML TWET, Bl OL ErEZm S50, HE
KPR DB N THY, KR, HEANRONDEET T B2 K EITHOMLERHVFE T, AL T
X, EHROKERHIZHEKRSEDT2ODYA 74 8 KR —ADBRR AT CWET, iz, FEFEY
R0 E SR AT OBLSS IR EE O B HEEIEZBRSE L CUOVET, 512, HEBRE /8P I, BRbs i Iohd s
LizEa Kt Lok B R/ Ml —o@EREL THIfF SIS HIEMA M E M OB E21T-
TWET,

Recently, torrential rain occurs frequently, and slope collapse increases. Drainage methods are
effective for increasing the stability of the slope. In this study, we developed the siphon-reading
hose to drain the underground water quickly. In addition, we proposed simple estimated method of
the strength of the waste ground and the natural slope. Furthermore, in the field of geo—
environment, we develop the soil microbial fuel cell as a power supply of small censor and the
improvement method clay of soft clay in consideration for an environmental aspect.
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Prevention and risk mitigation of slope failures caused by heavy rainfall
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There are many slopes, even in urban areas, that collapse due to heavy rainfall. When slopes is
starting to unstable, not only human-life-related accidents, but also socially can be greatly
affected. If it is possible to identify slopes with landslide potential and reduce the risk after
disaster occursed, it will contribute significantly to the living environment safety.

The hazard monitoring system and maintenance database for steep slope and landslide have been
constructed and been applying to the field site.
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Research into Improving Local Disaster Reduction Capability by Utilizing
the History of Experience in Past Torrential Rain Disasters
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In areas affected by floods, flooding damage occurred similar to that in the past, and in order to
pass on the experience of disasters and lessons learned to subsequent generations from their
predecessors, disaster monuments have been erected. However, when these past and recent
disaster sites are considered, there are extremely few cases where the experience and lessons
learned from past disasters have been utilized in the voluntary evacuation, etc., of the local
residents. In this research a survey of disaster monuments, the status of awareness of the local
residents, the means of utilization was carried out. From the results, measures for improving the
local disaster prevention capability by utilizing the experience of past torrential rain disasters are
proposed.
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Methane hydrate production technology and impact assessment
on the seabed environment
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In recent years, the development and utilization of ocean energy has been emphasized, and in
particular, technological development related to the production of methane hydrate (MH) and
marine environment evaluation is being energetically promoted. The production of deep sea MH
causes seabed subsidence, and collapse of MH layer causes the deterioration of production
efficiency. Therefore, we are conducting research and development of efficient MH production
technology, by taking into consideration the mechanism of sand removal from MH layer in the
production process, submarine landslides and mutual interference between production wells.
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Development of an inspection robot for cables in cable—stayed bridges
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We have developed a inspection robot aiming at improving the safety, efficiency and economy of
inspection work on cables in cable—stayed bridges. The robot is manually operated and has been
applied to some existing bridges.

For operability improvement and labor saving, reseraches on automatic operation, conversion of
video to still images and image processing for damage detection have been in progress.
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Autonoumas pathplanning by using sensing devices for infrastracture monitoring

2. IR AR

BAS 218 Toshihiro Okumatsu * #8& 2B PER 238k - T2 90} - HEZER
https://researchmap.jp/read0097496

FrA; E2 = -Nakamura Shozo * #8& A4 PERM I8 - TAF90R - 2%
https://researchmap.jp/sh_nakamura_nu

781l & 3T Nishikawa Takafumi« #8542 PERM I8 T2 0FSE R - HEZGR
https://researchmap.jp/nishikawal019

< EARMEERFFEEHP http://www.cee.nagasaki—u.ac.jp/ " dokou/study.htm] >

KAE - Matsuda Hiroshi« #& A PERM S0k - T2AF5E L - B
https://researchmap.jp/hiroshi-matsuda—nu
<FNHFFE=EHP  http://www.st.nagasaki—u.ac.jp/ken/matsuda/index—j.html >

3. =

EAACAEE Y O EHERFE BE E ORI OEIBIEEZ A T =27 VAT LR OLNDH LT
IR TEELTZ, UAVIZZNOEMREI Y — L EL THWSINA LT > TEELD, BEE-TRITD
REMNEEEZDE, xRV AZEF L TOET, AFFETIE, RTK-GNSSXS°Total Station7g &'
Sensingl Xt DScan dataZ il 92 Z &L VB EYAE FHEOU AT DIRE X > TOET, SHITHE
TSR RO R L, HERFE B EB 2R AR T DD FIEIZ OV THIREE1T-
THET,

UAVs have been repsentative infra—monitoring tools or platforms nowadays. However, there remains
some risks for controlling and locationing of the object , and this could consequently lead to
secondary accident.

We are now developing localization,visualization, and pathplanning systems for infra—structure
monitoring, which consist of sensing techs, such as RTK-GNSS, TS, and SfM(Structure from Motion)
techs.
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Evaluation of mechanical stability of stone structures
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In this study, we are studying a method to evaluate the mechanical stability of stone structures
mainly composed of castle walls. By quantifying the collapse prediction of the castle wall and the
safety evaluation against the collapse from the viewpoint of engineering using the geotechnical
technique, not the viewpoint of cultural property protection based on the conventional rules of
thumb, it is mainly used by managers and maintenance managers. We are aiming to provide a
system to support business operators in making safe and efficient decisions.
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Multi—-sequential image filter developed by evolutionary computation
and its utilization

2. WFFEE R

V6 )1l & 3C - Nishikawa Takafumi« 8 & AEPERFI0 ( T50R) - #EH R
https://researchmap.jp/nishikawal 019
< EARKEERFFEEHP http://www.cee.nagasaki—u.ac.jp/” dokou/study.html>

3. W

LI RAELTer Ty 7072 E ORI AR %, RIS - 2§ D 7o Dmifg AL
FIEOWFELEDTOET, BRI CI, MREWOMH « SR &R R G RORELNIERT
AY U HRITRVANA XAV S I/ AN 25 AN U2 Y ke RN DI \iRTS ey enc LT I AR e i [
(ZESTHEEEL, SHICREIRIRET DASRDTERBIFFEI IS C T2 7 4V Z DY RBY AT 28

T, WIS AN G - fiH & m LB 2 S B L £ L7,

We developed a robust automated image processing method for detecting structural defect such as
cracks and peelings in surface images of structures. The method so—called multi-sequential image
filter is developed for detecting target objects using evolutionary computation. Generally speaking,
it is necessary to combine the contradictory processing of extracting and enhancing the target
objects and removing unnecessary information. We realized robust object detection/extraction on
high—speed processing by applying the filter effectively according to the visible features of the
targets.
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High—precise system identification on Operational Modal Analysis
and utilization of high-resolution analog—digital converter
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We have been conducting studies to improve the accuracy and robustness of structural
identification methods in order to realize structural health monitoring and develop a method for
precisely understanding structural systems. In order to realize Operational Modal Analysis that
estimates dynamic characteristics of a bridge using only its dynamic response in service state, we
use the stochastic subspace method with the kernel density estimation. Besides, we have been also
studying high—precise structure identification using a high—-resolution analog—digital converter.
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FE modeling and verification by model updating
with system identification
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This study examines an approach to finite element modeling of a bridge by employing stochastic
system identification and model updating method. In the case of assessing performance of existing
structures, model parameters need to be modified based on the actual behavior since the actual
system often differs from the design due to some reasons. In this study, model parameters such as
sectional specifications of members, structural details, boundary condition and material properties
are modified under optimization analysis by minimizing an objective function.
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Study on structural characteristics of bailey bridge
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In many developing countries, temporary bridges with prefabricated steel truss panels called Bailey
bridge have been often utilized as permanent bridges, however there are no standard and
methodology for regular maintenance of such types of bridge. Hence, it is one of the major serious
problem that the evaluation of their structural soundness such as the residual load bearing
capacity to make judgement for repair, reinforcement and replacement. In this study, we have been
trying to understand structural characteristics such as load bearing behaviors by full-scale load
testing, scale model testing, and structural analysis based on field surveys.
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Utilization of dynamic response—based road condition survey method
for road maintenance management
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The International Roughness Index (:IRI) is an international standard for evaluating road quality
and is generally calculated at every 200 meters or 160 meters for evaluation, however many
municipalities in Japan maintain road in 20 meters units for planning and implementation of repair
works. It is, hence, necessary to consider how to utilize the index for introducing it into road
management. This study examines the effectiveness of IRIs calculated at every shorter distance for
road management at municipalities and utilization measures of the Dynamic Response Intelligent
Monitoring System, which is a system for estimating IRIs.
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We have developed a new structure and principle motor for EV or HEV, a research of optimization
control and drive technology for application specific IPM motors and reluctance torque assisted
motors, an environmentally friendly inverter and/or matrix converter system for motor drive system
and a MBD system to realize the COZ2 reduction and efficiency improvement of the energy
consumption on the development stage.
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The progress of [oT / WoT and Al technologies are motivated with electronics, information, and
communication technology research and development. These technologies contribute to the visualization,
digitalization, and analysis of “physical phenomena” with low cost and sustainability. Our mission is to
provide a solution with these technologies to generate social and economic benefits..
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Ultra—high speed optical transmission devices and boiphotonics sensor to detect pandemic virus
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IT compnanies such as Google and Amazxon have their won data centers, which need high speed data
transmission and low comsumption energy. This can be realized using the optical transmission based
on ultra—high speed optical modulator. I demonstrated the optical modulators based on electro—optic
polymer with high speed and low power comsumption. Moreover, [ have studied the optical waveguide
devices to detect virus, which will demosstrate optical sensor network remotely in the hospital,
immigration office, and cruise ship with assist of the optical fiber.
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Electromagnetic waves penetrate non—metallic objects. Therefore, the internal information of the
object is included in the amplitude, phase, and shape of the electromagnetic wave that has passed
through or reflected from the object. By utilizing this, it is possible to non—destructively inspect the
shape or internal information of an object. This technology can be applied to various industrial fields.
The main research themes up to now are detailed rebar survey in reinforced concrete, horizontal crack
diagnosis of road, fresh concrete diagnosis, soil moisture detection, and development of simple
estimation method for underground buried objects. It also includes many ongoing themes.
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Encoder—less motor drive system with 3—level AT-NPC inverter
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3-level AT-NPC inverter, which realizes the output current ripple to be smaller and reduces the
switching—losses, is applied to encoder—less motor drive system in this study. Encoder—less vector
control for motors requires the estimation of the rotor position. However, in the low—speed region
particularly, the output voltage deviates from its reference voltage, which ruins the accurary of the
estimation. In this study, a new accurate compensation method of the output voltage error has been
proposed to realize the encoder—less vector control in wide speed range.
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A new phase error compensation of the pulse-width modulated square wave output voltage for
encoder—less IPMSM control by means of high frequency signal voltage injection
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In the standstill or very low speed operation, a signal voltage or current injection is required to
estimate the rotor position for IPMSM encoder—-less vector control. In this study, the PWM carrier
synchronized signal voltage injection method has been addressed. The modulated voltage contains
not only the amplitude error but also the phase error. Especially, the phase error has a negative
effect on the signal current extraction. Therefore, a new compensation method for the amplitude
and phase errors of the modulated output voltage has been proposed.
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The application of new circuit configurations and control methods to systems using power
converters are studied about Modular Multi-level Converter MMC), which has been actively
researched in recent years as a new type of multi—level converter (inverter). As application examples
of this research, power flow controller for power systems, power conditioning system, and quick
chargers for EVs are investigated.
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Monitoring of slopes using wireless sensor networks (WSN) has become popular, and electronic
devices such as communication devices and sensors have been installed and used outdoors.
Therefore, we are trying to develop a lightning protection method that is as low cost and simple as
possible in order to minimize damage from lightning. A lightning cage, which is a type of Faraday
cage, and a simplified lightning rod have been devised and prototyped, and a test using a voltage
simulating lightning has been performed in a laboratory, and a verification test is in progress.

4. Ko - R - S R DR

@ E/MTRE T DFHAL AT L7 E %, AlRE/RIRVAK ANCIE BT L D - i
RETDUAT LAGREE r — Y R O Sl S &) 20778, BARL CVET,

SREE S — NI T 7T T — =Y OIS RRTTT, I A ORI A 2 52 L1 kD,
T BRI N ER ORI RS OIS VEREZY T D2 & 7e<, WERHIT B B8 IcBE S
HERERAZRIIEL C, BT 2 — L OB A2 REL £,

(I — RN T T OMERE AR D ZE ML, wEMERER FAsH-~7=
TR B AR A TNET, )

BT M ORI ANCRR & FTREZR 1 S b B £H1T, BEm SAmETOX R a{1# T DB
KTHY, #EEHOREHMPNICHLIRGER G2 —FEL TFHIEEEL TOET,

* FOGEEIRT L, Wb EFIERANIEFTC

FREABR A I hE P T,

WEE 7 — P OEERBR W — VB L O SRS HO7 — VR T ANORLR-
5. S FE~ADRLE - B¥E~DA—

AR IR Y 2 — VA TELIEHEIANTEHE ENLSF-C, HERT — X OINELkG CX
BHINCBIR D TVET,

BEDOEDIAIRS T, BARE B2 82V R AN T B DAFH03E W) I E IR
FHATNETZNEE X TVVET,



1. 57—~
BRIV 7 7 DR
Design of small and planar antennas with high peformance

2. WFFEEHEIT

FRAS 2R - 707 157 Fujimoto Takafumi« §8& 45 FER 245k - T2 28R - HEH TR
https://researchmap.jp/read0185026
http://www.eee.nagasaki—u.ac.jp/labs/emlab/study/staff/fujimoto/index.html

TTy FxAea— (BT 7 ) 1T.5%%) Guan Chai-Eu-fa A AEPER 2k - T2AF7E8: - B
https://researchmap.jp/guance

3. BEs

—HRICT TN, RIS L, R, R FR IR, RSSO T T T R ES
VET, MEOLELTLBEEITI O, FBEOHEN N, B L, R,
BT 7V = a ORISR OB DO TRIFIUTIRD E A RBFFETIE, 77V —a AZHERE
NDRMEARF O, /NS HRIOT T T R EAITVET,

Generally, as the geometry of the antennas becomes small or thin, the antenna characteristics,
such as frequency bandwidth, radiation pattern, and gain, etc., become worse. In order to keep high
speed and stable communication, it is desirable for the bandwidth to be as wide as possible.
Moreover, the radiation pattern, polarization, and gain must satisfy the specifications of
application. In this study, the small and planar antennas with high performance are designed.
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We have succeeded in suppressing the mode hop, expanding the measurement range of absorption
spectroscopy, and improving the measurement accuracy by combining the external cavity diode
laser (ECDL) and current modulation. By using the semiconductor laser absorption spectroscopy
based on this method, the velocity distribution function of atoms in plasma can be measured, and
the gas temperature can be measured non—invasively. We have also developed a retarding field
energy analyzer (RFEA) with a magnetic filter, which enables the measurement of energy
distribution function of negative ions in the process plasma.
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Small Displacement Detection and Imaging by Microwave Radar
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Since radio waves can propagate in space regardless of day / night or weather, they have been used
by monitoring the earth’s surface from space. This equipment is called radar. Recently, the radar is
being used for not only car collision prevention, detection of suspicious persons at home but also
heart rate and respiratory monitoring.

In this research, I conduct imaging of objects and detection of movement of objects in mm units by
radar.
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Fabrication of magnetic thick—films using wet processes
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We fabricate hard and soft magnetic thick—films (1 - 100 um) with good magnetic properties in a
short time using wet processes, such as electroplating method and electroless plating one. Our
processes have excellent mass productivity due to their high deposition rates ( > 10 um).
Application targets of the thick—films are magnetic devices and conductors driven at high frequency
(¢ 1 MHz).

4. Ky - WRFERRR - S R ORE

BEMEO-XIZRIL T, @ VB2 WES 2@ OB A B L, R A1) S TuA AR
DR, MERAMEA RS L i, R -t AL G 2 A 7 AR OB AT T, #RRBEM AL L C
X, BRI ERE Y R RIS AR B FE L 7-Fe-Ni, Fe-CoRJEME, (21 LN ETIIFFEAZ,T-
TEELTZ, Flt TIXGHzAr OARIERR I OIKHR IS5 R E L CFe-Ni/ CuDZ JE O3S, A4
AR D—FECHHIEIL IR E W R ARG Fr R H 2D O TT, F, @B 95
FANEF-TRY, HEMERO) T BB IPIEE CTERNEV) ELEEHT, DRI
TR R OB (B E S MR) , BB S IEICL D IE BN ~DE# a5 (O 10
um/h), 72EBTHOTNET, BIETHEFA S SCESOHREEREL TR, [Toyh a2 H
U AR AL IZBAL i, BRAZERF S TWET, T3 A0/ NS0 5 8 7 B S o0 35 S | 2
WU T, B FE OO BB B & R Tl 2NV DR ES = — AR E E o TRY, 9%
SIRWKRIITT 2 DM B WSL D HE T HL TOET,

EiRH o FBE L A HMEES

TEILT 7 ADBEM
LYLEBEBLDOTST
BREBRMERLET

5. & FE~DRBEA - REA~ADAYET—
MHz#; TEREN 3 DR T /S A ADISHBRHEF CE F 9, v~/ A—ML A —F —DOREMEIROMHz

HISHIZEIL Tk, NEDOD Ty =7 s B ZERI B i e B sE 7 a7 Z ) o3 &L C
20205 FE ICHUVAHT e 2 L1272 B ENWET DT, Z ORI IR TZE0,



L. 5T —~
PLD(Pulsed Laser Deposition){£% V=g O /ERL

PLD(Pulsed Laser Deposition) fabricated film magnets
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We have manufactured magnetic films such as Nd—Fe-B and Fe-Co by using PLD (Pulsed Laser
Deposition) method. Changing various conditions, we produce magnetic films with excellent
magnetic properties.

We also measure the magnetic properties and observe the microstructure of the samples.
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Development in the fields of medicine, nursing and welfare robotics through collaboration between
medical and engineering professionals
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This program features the inclusion of both Medical and Engineering education at both undergraduate
and graduate levels. That is, in this curriculum which is tailored towards developing a mindset for
innovating medical instruments, medical students will learn modern engineering craftsmanship from
engineering research staff, while engineering students participate in a research seminar where they can
experience modern clinical tests using medical instruments. In the Hybrid Medics Professional
Development Program, graduate students from both Medical school and Engineering Master students
progress to acquire an advanced yet practical education in both fields from instructors from the centers
for Industry, University and Government Cooperation Joint Research divisions and collaborating private
sector businesses. As a result it is expected that the students will be able to view things from a different
perspective, give birth to new ideas, and learn to be innovative, thus leading to a continuation of the
Dejima mindset and the development of Hybrid Medic Professionals.

4. Frta - BRIERR - AR ORSE

EZ% TR2REEOHERVANEEZE T, ER LR2OEBAREEGL, DELOBELRKEZEN
TEBYNT R AMERELET,
+ [E TSR 2OV )3 Fo 72 R e OB J8 & SR B v B
BEEZITHIET T, BEARBAFE DOFEEEAFTHET T,
+ B O3D TV 2Lk D ERE R B OFRE, IO TH A HE
TATAT 2ZDOEFRITTEET,
+ 3DT VA —IZ L B — I — B KR — AR T — B L CORZE TS T AT hE
A RMEARE 457 — 2 2RI RS TE £,
+ L E CHESE L5 OBmSAFHE
ERMEEE, TR, ERYE, LHERFE, PHLOTHLRIR R TT,
+ LA, EFHMAROHARIANEE T, LM HIXEZOME, 552, EFEmH
HEIITZOME, ZELERRE
[R5 THEM B OANT YV ANIE RARDDHELTEET,

5. A FRE~DREE - REA~DA T

EIFRLDOID~DEF R—ral @b A E EEFE S OFE L ENLRRLERTLE, ET
W7 OX X VT TN RNREE 7 0 T LT 528, SHIZ, B TIEEERE ) 2 v i- AM DSttt
BLDA ) _R— 2 R WAHAITRE AR 5 U, 52 EHFFEDRETE L 5 2 st 2TV CTEA 2
LEHBUREERE T2, NEETT,



1. 7T —~
HFRIR IR R T Y = o v — T RS & T A SR ez —

Project for next generation permanent magnets

—Investigation on nanostructure control and alloy composition —
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Through this project, we will combine computer simulations and dry / wet technologies for the
preparation of nanostructure to develop next—generation permannet magnets. Furthermore, we will
contribute to solving resource problems and strengthening international competitiveness in this field.
Here, we introduced the following two contentes; (1) We succeeded in consolidating permanent magnet
powders using the PLD (Pulsed Laser Deposition) method without using bond (organic resin) (2) We
could prepare the “world’s smallest stepping motor” using the magnet.
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This project focuses on the two research themes: (1) development of innovative materials for
next—generation energy storages devices, and (2) development of novel synthetic technologies for
energy resources. For example, new materials for high performance Li—ion batteries with high power and
energy that can be safely applied to electric vehicles and electric power grid connection systems, and
CO2 reduction and conversion into valuable carbon resources have been developed.
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Research on high—performance gas sensors for Planetary Health
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We have focused on the development of high—performance gas sensors for a safe and secure
society. Controlling the nanoscale microstructure of the gas sensing materials and introducing the
new concepts to the gas detection are our strategies for sensitive detection of harmful gases, such
as CO, NOx, and VOCs (volatile organic compounds). In addition, we now focus on the detection
of the specific very low concentration gases in the breath or emitted from the skin, in order to
apply gas sensors to healthcare monitoring.
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The Society for Nagasaki Geotechnical Research usually engages not only with engineers engaged in
ground-related work, but also with citizens who are interested in geotechnical issues. This group
plans and manages a study session “Geolab” held four times a year and a site tour held once a
year. Activities started in 1996, with a total of 122 study sessions held, promoting industry—
academia—government collaboration and contributing to local communities.

4. Ko e S % DR E

Rk 84E4 H TR SE L= BRI AR AT 224 1T, HME T2 B b AL FH T o8 &, Fge 4
DNZ, HRORIBEIZES L OB D I 2 N—RINZH L, fiRss, BUG RS22 R I8 E 217> COE
T ATHROHFEZL T HIRME T U4 TR | ClE, #lRICE2HD FEEN, ARG (OGS &, B
HAY B OFERE (RoDH)OEE) O TIRERL T, RO NCE RAAHA I T TV E T,
FIREANTIE, 2N ETRIFRKESCENE BT O KILK FE e EOZ%RM e AR FITHEXD, &
FED I A FR O RO BIG N S HOR AL TRY, IRt L T iR B2 2R L4k
FHMEAL<Z TVDENZET, DA TR TIE, ZOLHRBIR DN TWAETE, B9 o
07 % DSFHHEZ, FEERLE B R A ERTCOET,

R 2 34EITIE, AR E AR T EmHkE, ST EITIE, A E AR TP i 3
I B, FNENZ B WL ELT, RIFIRICHITDHI OIS, WF52E Oz T340
] D728, 2D bIFHRINE OB AR B O A FEMRA I CHE L TEV ET,

<@
&= B R

EMBRBRE S R

b b3k T F &M X
Mo # A R

5. t&FE~DRE - EA~DA T

AAET254E H AR T 21T, #il ToAIZR DL P B D B A TR O D 7%, S 1RbGE
R ZHEHEL TUELBIZ, R T HEB O H DOT7 2 I TSI 0T WIS ZREREE-S<DITH
FERRAYIZ A A T E S,

YBXDIFE BN T2 TFITIE, fkfeBE Z2NGEE (CPD) 2RATL TRV ETOT, RAHINE
DHBRSEDT S MR HFHHL LT £,



1. 57—~
Rty OHUSRFIEAE B L T2SIPA 7 FHERF S BRE I O +E 22 AL OWF R B 56
Societal implementation of new maintenance technologies taking into account regional characteristics of Nagasaki
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Established in 2008,ILEM conducts research and development relating to infrastructure maintenance, trains specialists as
Michimori, and forms industry, government and academic consortiums. From FY 2016 through FY 2018, ILEM conducted
research and development relating to societal implementation of the SIP infrastructure . With the understanding that
certified Michimori will take the lead in regional implementation activities in Nagasaki Prefecture, ILEM selected new
technologies based on the regional characteristics of maintenance in Nagasaki Prefecture from among the new SIP
infrastructure technologies, and held numerous briefings and verification tests of new technologies created at universities.
ILEM is working to achieve regional implementation of the new technologies following the completion of the SIP infrastructure.
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Organization for Marine Science and Technology is developping an offshore aquacluture system in order
to achieve a planetary health concept from Nagasaki University. The technical issues of the offshore
aquaculture is (1) Sensing of marine life and structrues, (2) Independet electronic power supply from
renewable energy, (3) Influence and enviroment for marine life. Researcher from faculty of engineering
move into action to solve the issues, and noval ideas are proposed regarding following 6 projects.

(1) Study on friction and wear under corrosion and erosion conditions (Prof. Okumura,T.)

(2) A Study on lightning protection of Electronic devices mounted on offshore floating facilities (Prof.
Fujishima, T.)

(3) A Study of ocean energy power generator for loT buoys (Prof. Yokoi Y.)

(4) Investigation on microwave sea surface scattering phenomenon for ocean radio communication(Prof.
Fujimoto, T.)

(5) Fabrication and observation of behavior of artificial MP in seawater using contact catalyst (Prof.
Nakatani, H.)

(6) Identification, characterization, and structural analysis of novel lectins from marine organisms (Dr.
Unno, H.)
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Development of a design feedback system
to improve the quality of public spaces

BRI

A48 Jth - Ishibashi Tomoya « $a&2EPER Stk « T 290 R: - HEZFZ
https://researchmap.jp/read0136396/

3. B

INFEZERI O Zh) ESEDT20120E, TONNWFE ) OER | TEYNTIG 2D E0 N R a 22 m L Fefikiz 22
Faﬁ%ﬂﬁzﬁa“ékamiﬂeﬁxz\% (2720 ET, —J7, [O<K0F (RITHEHE (ITB) La2atE (RE)) 11
FEAER) 22 G PR FH B DD AR S 2 £ X B2 T VA3 5000, %?ﬁ%fﬂoﬁwim
B a3 2B B TEA T E S TRV DABUR T, A% ’Ci ESY/NAE PN
DEL  FONFEDOE REREEONILZER 25t GUIEL , 2 a T O F TR ITL T HEHA DR
WA T DI ZH — D EEL TWVET,

In order to improve the quality of public spaces, it is necessary to respond appropriately to the
demands of “users” and to modify the spaces flexibly by sensing their reactions. On the other
hand, “creators (mainly planners (government) and designers (private))” design spaces in
accordance with standard planning and design laws and guidelines, but they do not have a
mechanism to fully consider the demands and reactions of various “users”. The prlmary purpose of
this research is to establish a basic method to collect opinions and requests from “users” in actual

public spaces and to return them to “creators”.
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Analysis of eutrophic waters by molecular ecology and data science,biological wastewater treatment
technology, water environment engineering by ecological engineering, Practical sensor technology and IoT
for water engineering system
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1) By using a molecular ecological method based on gene quantification by real time PCR, we are studying
microbial ecosystems including algae and plankton in eutrophic waters such as lakes and marshes where toxic
blue—green algae have occurred. We are also conducting an toxin analysis of blue—green algae in water—
bloom. We have begun research on data analysis methods of the obtained data in combination with
comutational statistical methods such as Bayesian statistics and analysis by numerical simulation.

2) I am studying the purification of lake water using ecological engineering. In particular, we are developing a
treatment system (Bio—fence) for toxic blue—green algae that uses charcoal for developing countries.

3) As a biological wastewater treatment, we are studying wastewater treatment methods for developing
countries using soil and charcoal and wastewater treatment using a membrane separation bioreactor (MBR).
We have also started research on the treatment of antibiotics with activated sludge.

4) Researching the application of sensor technology for water environment engineering. We are developing a
method for measuring the vibration of hollow fiber membranes in a membrane separation reactor using an
acceleration sensor. We are also developing a simple measurement method for chlorophyll in water using a
mobile phone digital camera as a sensor. This is useful as an educational material for developing countries
and schools. We are also conducting research on the application of impedance measurement to water
environment engineering.
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+Evaluation and improvement of health, comfort and energy conservation of living environment
*Feasibility study on mental health—care effects of indoor greening in office spaces
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In addition to indoor comfort and health in various living environments such as houses, offices,
schools, and childcare facilities, the energy conservation of buildings can be evaluated through
measurements of thermal environment, indoor air quality, and energy consumption. We will extract
points and propose improvement measures so that people can live more comfortably and healthy.
Also, in offices where work style reform is progressing, the office environment is being improved for
workers’ mental health. Against this background, we are also conducting feasibility study on the
effects of indoor greening on the mental health of workers.
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Using a digital image as an input data, highly—accurate stress and strain analysis of the machinery
and structure can be examined very conveniently. By developing the current technique, the internal
stress distribution could be visualized only by taking an digital image of the target so that the Ir—
camera could measure a distribution of surface temperature.
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Development and Verification Test of Undershot Water Turbine
with an Innovative Impeller for its Social Implementation
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The objective of this study is to develop an undershot water turbine that achieves highly efficient
recovery of the hydraulic energy from the agricultural river with no head difference. The feature of
the impeller is characterized by the structure that the flow is positively passed flowing through by
the blades that are arranged in the dual cascade. This turbine performance was tested in the
vertical circulation type water tunnel with the output of 22kW. We also conducted the verification
test of the turbine equipped with the network camera in the Tomikawa Valley (Isahaya City).
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We have developed a numerical analysis program that can reproduce 3D elasto—plastic behavior at
member level for steel structures. As the material nonlinearity is introduced, elasto—plastic
analysis is possible for column, beam, brace and beam—to—column joint panel with circular and
rectangular or H-shaped cross—section. Also 3D geometric nonlinearity is introduced, static
incremental analysis and time history response analysis are possible for arbitrarily shaped
structures.
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Development of Water Environment Measurement System by means of UAV
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In order to preserve water environment like as river and lakes, it is necessary to obtain the
information of shapes and water quality. However, it is very difficult to obtain adequate qualitative
and quantitative datas regularly because of its cost. Therefore, we developed the simple water
environment mesurement system by means of UAV. This system make us possible to obtain the
water environment information widly and simply in a short time.
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Field observations on water quality dynamics in enclosed waters
by using multi—item water quality sensors
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After moving to the observation points set in enclosed waters with the rented fishing boats, using
a multi-item water quality sensors Model-AAQ1183 manufactured by JFE Alec Co., Ltd.), the
vertical distributions of water temperature, salinity, concentration of dissolved oxygen, turbidity,
chlorophyll-a and pH are observed.
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Flow current observations by using Acoustic Doppler Current Profilers (ADCP)
by using multi—item water quality sensors
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In order to realize a three—dimensional structure of tidal current in a enclosed sea area, the
Acoustic Doppler Current Profilers can be attached to the side of a fishing boat and the velocity
distribution can be measured by traveling along the observation line. Furthermore, by submerging
ADCP on the seabed, the vertical distribution of velocity at a fixed point can be continuously
observed.
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Development of a human/nature—friendly flapping-wing micro air vehicle
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We have developed a bio—inspired flapping-wing micro air vehicle (FMAV), which is a tailless two—
winged autonomous flying robot with the full span of 18 cm and the body weight of 20 g. We have
succeeded in an autonomous hovering flight and vertical take—off/on in an wireless feedback
control. The FMAV with flexible flapping wings is a human/nature—friendly drone, which provides
safe and silent flight close to people.
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Development of human—fiendly oscillated—wing mechanical system as a substitute for a rotary—wing
machine
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Rotary wings are incompatible with humans because they have risks, such as an entangle accident,
a contact with the high—speed wing tip and noise. On the other hand, fishes and birds use
oscillating wings to thrust, which provides a highly efficient system for a fluid machine even at low
flow speeds with high safety against contact and low noise. In this study, we are researching a
pump, blower, and wind power generation system with oscillating wings.
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Development of New type turbine for OWC
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It is proposed the new type turbine for OWC. The concept of the turbine is to improve the starting
condition and high performance.
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Research of sound source with transparent wall
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It is proposed to make clear the sound source characterisitcs that is covered with the solid body.
The transparent wall is replaced the solid wall and the many microphones are used. The numerical
simulation is advices to know the mechanism of sound generation.
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Development of osmotic performance with sea water and pure water
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The flow condition is very impotant to improve the omotic phenomenon. The hollow fiber and flat
sheet type are reserched. It is cleared that the mechanism of reducing the osmotic performance is
different from hollow fiber and flat sheet. In this research, it is improving the performance of
osmosis that the flow characteristics of fresh and salt water is analiized and provide the good
channel geometry.
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Reduction of scale in using hot spring energy
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The scale of hot spring is very serious to use the water that blocks the water flow. It needs cleaning
the duct and equipment, frequently. This research is to aim that the reduction of scale with new
idea to the scale development.
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Reduction of scale in using hot spring energy
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The scale of hot spring is very serious to use the water that blocks the water flow. It needs cleaning
the duct and equipment, frequently. This research is to aim that the reduction of scale with new
idea to the scale development.
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Development of laser dicing simulator for internal modification processing
using ultrashort pulse laser
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We have developed a numerical analysis simulator to determine the optimum laser processing
conditions (irradiation energy, scribe speed, repetition frequency, etc.) in ablation processing using
ultra—short pulse laser (: pulse width 10 picoseconds or less). Compared with trial-and—error method
in which various processing conditions are applied, it is possible to estimate effective processing
conditions within a short time and according to processing purpose. This numerical simulator is built
on the interaction between a highly transparent solid and absorbed laser light.
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Proposal of Effective and Efficient Maintenance Management Method for Municipal Bridges Using
Various Measuring Methods and Numerical Analysis
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Although it is carried out periodic bridge inspections, the situation surrounding the maintenance
of small and medium—sized municipalities is still difficult, such as the reliability of the results, the
difficulty of securing repair costs and the inability to effectively utilize it for subsequent
maintenance. . We are working on a lot of research and development to improve these situations.
A specific studies are shown below.

+Possibility of identifying durability and structural characteristics of various bridges by numerical
analysis

«Strenghening effect of RC members using reinforced PCM roll-up reinforcement method

« Utilization of 3D measurement focusing on bridge restoration design

*Proposal of maintenance method aiming at efficient maintenance of airport infrastructure
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Activation of Small Molecules by Transition Metal Complexes
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In a transition metal complex, a central transition metal ion is coordinated by one or more
molecules or ions (ligands), forming coordinate bonds with the central ion. We have investigated
activation of small molecules by transition metal complexes, which means transformation of stable
small molecules such as H2, N2, O2, and CO2 to valuable compounds or energy. Especially, we
have achieved reduction of nitrogen oxides and its oxoanion.
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Development of Photofunctional Metal Complexes for Luminescent Materials
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We are preparing highly luminescent metal complexes for organic light emitting diode (OLED) by
using Pt and group 11 elements such as Ag, Au and Cu. Our studies also focus on
photofunctional properties such as vapochromism and mechanochromism, which can be applied for
sensors.
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Applications with novel lectins from shellfishes.
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Many of lectins from marine invertebrates are uncertain in terms of its structures and recognition
mechanisms for carbohydrates. | am trying to isolate nobel lectins from marine invertebrates for
identification, characterization, and X-ray crystallographic analysis. Currently, I found mennose—
specific lectin CGL1 from Crassostrea gigas (Pacific Oyster), galactose—specific lectin AJLec from
Anthopleura japonica (Sea Anemone), GlcNAc—specific lectin SPL-1/2 from Saxidomus purpuratus
(bivalve). I revealed its structures and recognition mechains for specific carbohydrates.
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Synthesis of Polyarenes by [2+2+2] Cycloaddition
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Polyarenes bearing benzene ring and pyridine ring have been obtained by using iridium—catalyzed
regioselective [2+2+2] cycloaddition of diyne and nitrile. Moleculer weights of these polymers
were higher than polymers produced by coupling reaction of haloarenes. This method is
environmentally friendly because it is a cycloaddition reaction and gives no by—product.
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Development on Synthetic Methodologies of Functionalized Fine Chemicals
Involving Specific Reactivity of Organoboranes
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We have developed the stereoselective formation of 2,5—dihydro—1,2—oxaborole from terminal alkynes,
trialkylboranes, and aldehydes in the presence of Cu(l) catalyst under nitrogen atmosphere. The five
membered oxaborole intermediates can be transformed to give a wide variety of three— or four substituted
alkenes with excellent regio— and stereoselectivites and useful fine chmicals.

This project would cover the synthetic development of physiologically active molecules as well as
luminescent materials in the area of Boron—Neutron Capture Therapy and Positron Emission Tomograpy.
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Development on Synthetic Methodologies for C—C Bond Formation Utilizing Carbon Dioxide as a
Carbon Source
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This project focuses on the development of novel synthetic technologies for new energy resources.
For example, we have studied the efficient reduction and conversion of carbon dioxide into the
valuable carbon resources. We are aiming at essential innovation by seeking new breakthrough
technologies and chemical transformations, in addition to addmissing the perspectives of
environmental issues.
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Synthesis and Photophysical Properties of photofunctional compounds using main group elements
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« Synthesis and photophysical properties of novel photofunctional complexes using main group
elements

We are creating new 7w —electron compounds with various main group elements and measureing
their photophysical properties. We are also creating functional complexes that combine these
compounds with metal complexes.
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Construction of energy conversion systems by utilizing the main group elements
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« Construction of carbon dioxide photoreduction reaction by utilizing the characteristics of group
13 elements

The chemical elements in group 13 (B, Al etc) has a vacant orbital on the atom when it takes a tri-
substitution structure. We are conducting on the energy conversion reactions using the excited
state of the compounds having main group element.
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Detection and purification of biological substances using lectins
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Many biological substances contain carbohydrate chains with specific structures. Lectins are
proteins that specifically recognize complex carbohydrate chains with different structures.
Biological substances, including glycoproteins, glycolipids, and cells, can easilly be detected, and
separated using lectins with different carbohydrate—binding specificities.

4. Kyt - WRFERR - S R ORE
ABFSEE THERECHERAT S L 7 F 2 DL FIORL ST, £ 2 iuifg e I HEB Y B SR Ob

DTN, WFNG KRIBEZ Wz 2o VB2l 5208 T ET, 2O EWE T
R 720, I LNZEELTHIECE ST, PG AW E AR BT A2 e R REL /R0 T,

CEL-1, CEL-III, CEL-IV (HF7r—2/N-TvF )V HZ7 R I)) , CCL-1(~> /) — 2K
f), SPL-1, SPL-2 (N-7&BF LT a3 /N-TvF L B I RA) | AjLec (HTF7h—2
FEM)), SUL-1(T4 — RREEEY)

LOF oD iktEE

Mannosef$EHML I F> SPL-2 A RALHF
CGL1 GleNAc/GalNACHE B4 b R
Natterin {1 Ca2+3HKTHECRIL HF > HAGLAHE. iffsfﬂ%
SL/—REEE
LoFy CEL-II
Gal/GalNACHF EHIR T F4RL
LoFY

5. R FEIHEA~DRE - EE~DAYE—

FERIN ORI 20 1 RO ] CORBRRICE B R B 2 7= L TB EEBIZ, Ml A /L ADL
PTH REE G L TCOAZERHBILTWET, LY F AT AEERNICHEE T DS/l A0 15
AR PETHY, #2125 TOIRANEETEET,



1. WfFge7—~
WEPER SR T AT T L UT- AR RS M B DB 38
Development of biologically active compounds based on marine natural products lamellarins
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Marine natural products lamellarins are known to exhibit various biological activities. Having
focused on their biological activities, we have developed the biologically active compounds such as
topoisomerase I, kinases, and anti—HIV inhibitors possessing the lamellarin scaffolds.
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Computer—-based Evaluation of Cryptographic Protocol Security
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The complexity of cryptographic protocols has increased in recent years in response to various
requirements. This increase in complexity makes the evaluation of cryptographic protocol security
difficult and increases the likelihood of human error. This study focuses on the effectiveness of
computer—based evaluation of cryptographic protocol security and aims to realize a method for
rigorously conducting such evaluations. The results of this research will provide an effective
solution for the serious problem of the increase in evaluation errors due to the growing complexity
of cryptographic protocols.
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Business process discovery and verification through process mining
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Business process is a set of tasks organized to achieve some business goals. Design flaws or
runtime errors of business processes result in loss of a company. Thefore, the importance of
ensuring its correctness is widely recognized. This research aims to develop a methodology for
business process analysis and verification.
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High—dimensional health and medical data analysis
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In biobanks and cohort studies, a variety of information on human health has been
comprehensively acquired. We use mathematical statistics, biostatistics, machine learning and
other techniques to extract useful information from such diverse and high—dimensional health and
medical data, and conduct methodological research for effective data analysis for predicting the risk
of disease development and discovering new knowledge.
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Statistical inference in exploratory data analysis and its application
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We develop statistical methods for features obtained exploratory from the data. The term
“exploratory” means that the features are extracted from the data itself, for example, by a model
selection, clustering or other methods. In general, when a classic statistical method is applied to
such features, the results of the analysis would crucially be biased due to the selection bias.
Developing statistical methods for which the selection bias can be properly taken into account
allows us not only to efficiently analyze big data but also give some statistical validity and
interpretation.
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Human Centric Embedded Systems and Information Networks
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We are researching algorithms and software that make effective use of limited resources (calculation
power, battery, communication speed, etc.) of embedded systems. At the same time, we will study
human—centered design that is easy for users to use.
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Digital modeling of World Heritages
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We have been studying “digital modeling of the world heritages.” The digital modeling is to
virtualize heritages that are difficult to conserve, to restore, or to visit by using computer
technology. This study allows us not only to preserve cultures but also to experience them. So far
we have made digital models of the Great Pyramids of Egypt as well as the world heritages of
Nagasaki.
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Intelligent Robot
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We live up Nagasaki with our developed 5G and Intelligence of Things, such as SNS Agency Robot
for the elderly that can detect dementia or stroke!

We have conducted many joint researches with companies in Nagasaki so far and still look forward
to even further!!
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Field Management System for Green Tea utilizing On—site Remote Sensing Techni
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The on-—site remote sensing technology was applied to the green tea field. This research is about
the development of the management system named “Tsumigorou” as a real operation system to
check the growth rate or environment state of the green tea. The purpose of this system is to apply
to the production site with the green tea and make the management system. This system was used
to make a detailed field survey in many green tea fields in Japan. NDVI value was applied as a
simulation method. Through field survey, the correlation coefficient and NDVI was calculeted and
verified.
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Large—scale high—dimensional data analysis/ Robotics with artificial intelligence / Text Mining
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@Basic understanding of high dimensional data and develop algorisms to support the effective
use of big data.

@ specially, focusing on suppressing the appearance of ‘hub data’ which is one of the high
dimensional data problem, behave like spam that resembles any data.

@We work on Robotics by applying our Airtifitial Inteligence techiniques to aquire inteligent
robots.
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Development of immersive tangible VR system for peace education
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In this research, we develop an immersive tangible VR system for peace education that incorporates
creative activities by tangible operations that provide interactions that seamlessly link virtual and
physical objects. This system uses the building model before dropping the atomic bomb that was
output by a 3D printer as the input interface. Also, by reproducing the city before the atomic bomb
was dropped into a real environment, a similar city will be constructed in the VR environment.
Furthermore, learners can learn while exploring the VR environment they have built using the VR
set.
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Auditry information processing and Acoustic information coding
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Human does’t hear all the sounds that exist in the nature. In some cases, the sensory organs
(ears) are not able to respond, and in other cases, it is sensed but not recognized. Also, it is
common for humans to hear and recognize as the same, but actually be different as physical
sound waves. I'm doing research to find out what sounds are unresponsive or unrecognizable
and what sounds are unrecognizable differences.
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Research on Human-Friendly Communication Media and Its Applications
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Audio—visual information is the most important interface in human communication. Using 3D
audio—visual technology and HCI technology, our research project will realize the ultimate
communication system that goes beyond reality and naturally connects people. As one of the
ultimate video displays in the future, we research an autostereoscopic 3D display capable of
natural stereoscopic vision including motion parallax without the 3D glasses, and it will be applied
the ultimate communication system.
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Development of time series analysis tools using deep learning
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We have recently implemented deep quantile regression that automatically generates 95%
prediction interval bands for time series data. The band generated by data with a sufficient amount
of information will covers 95% of the sample pathes of the random process and predict future,
unless unexpected critical events occur. The application targets are demand, virus infection status,
and jam traffic, and so on, for example.
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Statistical analysis of missing data
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My research involves a variety of statistical modeling by dealing with missing data based on
multiple imputation.
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Statistical modeling of spatio—temporal data on natural and social phenomena, and those
understanding
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My research aim is to adapt and improve statistical models for real-time spatio—temporal data, and
to understand the phenomena and the characteristics of the models. Furthermore, we will consider
new problems (mostly mathematical problems) obtained in the process of solving real problems. In
particular, we consider [a] mathematical problems in statistics and machine learning, and
application areas [b], [c]. The research outline is as follows. .

[a] Mathematical modeling of spatio—temporal data obtained from environment and society, and
development of efficient estimation methods

[b] Development of phenotype estimation method by analysis of association between plant genome
information and phenotype

[c] Discovery of new knowledge by fusion of environmental remote sensing data and economic and
social data
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Finite Algebraic System and Its Application to Information Science
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My research topic contains finite algebraic system and its applications to information science,
especially cryptograpy.

While [ have mainly considered applications to cryptography up to now,

[ will consider applications to other fields as well in the future.
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Shape measurement of mesh object by multi-view images
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In case of object shape measurement using multi—view images, a pairs of corresponding feature
points are detected between images obtained by shooting a target object from different angles, and
the position coordinates are obtained using these feature points pairs.

In this research, we examine the method of measuring the mesh shape by removing the background
from the image captured by the camera and obtainingnly the mesh shape feature.
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Desiphering the principles of life with high—dimensional analysis
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Innovative advances in various experimental techniques, such as DNA sequencing and genome
editing, have made it possible to obtain high—throughput life science data. Our goal is to
understand biological phenomena by applying information and mathematical theories to such
large—scale data, and to contribute to regenerative medicine and personalized medicine. We have
developed an algorithm to elucidate the mechanisms of cellular differentiation. We have also
studied Parkinson’ s disease associated mechanisms with miRNA analysis.
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Study on selective toxin accumulation mechanism in pufferfish
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In the natural environment, marine pufferfish generally possess tetrodotoxin (TTX), and freshwater
pufferfish possess paralytic shellfish toxin (PST). In in vivo toxin administration experiments using
non—toxic cultured individuals as well, marine pufferfish selectively take up and accumulate TTX,
while freshwater pufferfish take up and accumulate only PST. Elucidation of such selective toxin
accumulation mechanism is considered as the key to solving the fundamental question of “why and
how pufferfish got to have toxins”. In this study, we focus on the TTX/PST-binding protein
isoforms (Trs) found in marine pufferfish, and explore the molecular mechanism and molecular
evolution involved in the selective uptake and accumulation of toxins.
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Algicidal compounds against red tide phytoplankton
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We isolated four hydroxylated C18 trans—monounsaturated fatty acids as the antimicroalgal
substances of the red alga Tricleocarpa jejuensis. These compounds showed high antialgal activity
against red tide phytoplankton, Chattonella antiqua. We also found that commercially available
ricinoleic acid was equally active as the isolated compounds and a non—natural synthetic analog
having triple bond instead of the double bond showed higher and more acute toxicity than the
natural compounds.
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Effects of light irradiation on larval settlement of marine sessile organisms
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[ investigate light effects on larval settlement of marine sessile organisms based on the ontogenic
characteristics of larvae, eyespot appearance on settlement stage. Marine sessile organisms are often
causes of economic problem by settling on submersible structures. To prevent larval settlement,
chemical compounds are widely used, but these are toxic for many other marine organisms. The obtained
results can contribute to establish an antifouling system with light irradiation in environmental safety.
For target species of aquaculture, the results can be applied to enhance natural seed collection using
light.
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Seabird monitoring system using automated cameras and fishing boats
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An automated photographic system consisting of small time-lapse and/or wearable cameras, GPS
positioning devices installed on commercial fishing boats has been developed to monitor the
distribution of seabirds at sea. The system supports sustainable development of the sea through
detecting the important habitats of endangered seabird species and monitoring the impacts of
fishing and other anthropogenic activities on seabirds and marine ecosystems.
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We are challenging the production of the seedlings of Sargassum horneri and Sargassum fusiforme
for mariculture. The seedlings of Sargassum are recently lacking because of “Isoyake”, so that we
need to collect the mature thalli in the shores to obtain the eggs, which are the starting material
for mariculture. The culture and maintenance of the seedlings of Sargassum confront us with
various difficulties such as a contamination by other algae. However, we should lower the cost of
production for practical use. It is one of the most difficulties in our challenging.
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Optimizing flow field in larviculture tank
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Flow field in a larviculture tank is assumed to have great impact on marine fish larvae and to
provide a basis for tank design for larviculture. My research team is trying to devep optimizing flow
field in larvuculture tanks integrating larviculture experiments and hydrodynamics, and propose the
management of flow field in larviculture.
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The use of the sea anemone Aitapsiomorpha minuta as an agent to control biofouling in bivalve aquaculture
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We devised a method to mitigate biofouling in oyster culture using sea anemones as a fouling control agent.
By mass culturing sea anemones and attaching them on the surface of oyster shells, we were able to mitigate
attachment of barnacles on cultured oysters. We have also confirmed that the sea anemones had no adverse
effect on the survival and growth of cultured oysters. This antifouling measure can also find application on
other cultured bivalves, in environments where current available measures are not applicable.
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Development of New Type Compact Mud Sampler and Evaluation for Usefulness instead of Conventional
Grab Type Mud Sampler
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Recently, various types of mud samplers are used for collecting bottom sediment. But these are very heavy,
and become danger in rough sea condition. The other hand, only about same volume as one spoon as, is
need for analysis sediment component. Therefore, we tried to develop a new compact mud sampler which
can be operated by a fishing rod and an electric reel. As the result, we can make one prototype compact
mud sampler, which is usefulness under the condition of less than 30m depth or actual sedimentation is

” ”

mud”.
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Just before let go At the moment of landing

Particle size range
125~250pum

Free fall distance
10.8¢cm -

128 Fr. = 0.13 sec
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Studies for contorl and prevention of fish diseases
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Using molecular biological techniques to fish pathology research, such as pathogenic mechanism of
bacterial infection, and study how we can prevent fish disease during fish seedling production and
aquaculture.
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Evaluation of toxic and harmful substances in seafoods
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Toxic and harmful substances in seafoods can identify the toxicants and toxicity by their bioassay
and/or chemical analysis. Identification and quantification of contained components in seafoods
can be performed by instrumental analysis using HPLC, LC / MS/MS, etc.
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Population and community ecology of marine benthos
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1. Survival process of juvenile Ruditapes philippinarum clams in high hydrodynamic conditions
Keywords: Sediment erosion, Burrowing behavior, Byssus threads, Polymorphic shell coloration
(Background color matching)

2. Population dynamics of the rozor clam Solen gordonis in Sasebo Bay, wesetern Kyushu, Japan
Keywords: Fishery management planning, non—catch mortality, Spawning stock-recruitment
relationship; Metapopulation
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Analysis of trace metals in seawater
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Trace metals (Mn, Fe, Co, Ni, Cu, Zn, etc.) dissolved in seawater at extremely low concentrations (nmol/L
to pmol/L level) are measured using a high-resolution inductively coupled plasma mass spectrometer with
an automated preconcentration system. We are equipped with clean booths and other experimental
facilities to prevent contamination of trace metals from the surrounding environment, from water sampling
to sample pre—treatment and analysis.
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Nondestructive determination of freshness and fat content in fish by impedance anaysis
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In order to develop a convenient method of assessing freshness and fat content in fish, we measure the
changes in K values/fat content and bio—impedance of ordinary muscle in fishes.
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Functional properties of acid—soluble collagens from the skins of ray species
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Acid-soluble collagen (ASC) from the skins of ray species contained a higher content of imino
acids (proline, hydroxyproline) than those from other fish. The denaturation temperatures (7d) of
ray species were about 33°C, which was over 5°C higher than other fish collagens (marine collagen).
In addition, collagen gel of ray species was suitable for culture of mouse stromal cells. ASC from
the skins of ray species suggested the possibility of its utilization as a substitute for mammalian
collagen.
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Biology and application of zooplanktons including larval stages of fish
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Research Topics
1.Live food
- Development of culture library (rotifer, cladoceran, copepod)
— Genetic analysis and identification
— Regulation of life cycle
—Culturing and preservation (resting egg, health check, biologically active substance)
2.Larviculture
— Larval health diagnosis
— Optimal feeding regime
— Rearing tank technology
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Analysis of Histamin in seafoods.
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[ can analyzed histamine contained in seafood by fluorescence HPLC. [ am also possible to
handle oily and colored samples. There are also machines that are required for analysis
using commercially available Kkits.
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The monitoring of marine organisms using g a quantitative echosounder
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Estimated distribution and biomass of fish and zooplankton. Recently, to elucidate hypoxia formation and
its effects on aquatic organisms, the long—term monitoring is conducting using autonomous scientific
echosounder.

4. B -WFeR R - S % OREE

A AR CTHTA SOV 0B RO B AR E WD 2L T, E A COEGRR BN REL /2, KV
A7 A7 LE M OF TENVELIN S Sk 7,

BRI, BEEBAKBLOREE LB (R X I TF AU L) DARIRE DS, BlsF /KB COITE)
DAL R > TETWET,

AL, BRRFKBORBEENPEEAEY O MBI OBAFEIZS 2 DRI OV THARAL QW FETT,
B, EAakE L7 BRI (WBAT) TEON oo — 7 T4 (FHEATHE BN ) T, WDk
FIEENTZE 0 mg/LTHY, sHEAFERAEOE GG, EMINTIEV VRN ENDIY £,

SV(dB)
29

5. R EIE~DRE  E~DAYE—D

MR (fa - B 7T 7 ) DAL BAF ORI BN TRE TH S 720, PEINHIOPEINS TRk
BENCL D G BHETE OFRIE T — 2 A, W I E Y 2 iR &3 D BT O EBLIN 2 SIS T £,



1. 587 —~
EREEFRAN - B L — U S AR PE RN
Low impact and fuel eifficient fishing technologies
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We have developed low impact and fuel efficient fishing technologies which reduce adverse impacts
on the mairne environments. Applied ekemental technology is different by environments and
fisheries, but its methodology for development is consisitent, which analyze capture and operation
processes of target fishery to miximize the applied measures. Low energy LED fishing lamps for
squid jig and purse seine fisheries and low—drag trawl gear were developed so far.
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Collecting method and properties analysis of microplastic debries in the hydrosphere
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We have been studied collecting method with plankton net in the aquatic field and chemical
properties analysis by using FT-IR of small sized plastics i.e., microplastics. These tequniques
lead to clarify the current stuation of the renewed marine pollution.
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Diversity of aquatic animals
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*Molecular Ecology of aquatic animals

Genetic population structures of marine animals, mainly of the species important for fisheries, are
examined.

+ Taxonomy and evolution of aquatic animals

Taxonomical, phylogenetic, and evolutional studies on marine animals, mainly on marine fishes,
are conducted using both morphological and molecular methods.
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Extraction, isolation, and identification of proteins from recalcitrant organisms
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Marine organisms and land plants usually contain large amount of bio—substances, which inhibit
extraction and separation of proteins from their “recalcitrant” tissues. We have developed a
chemical structure analysis system for marine genetic resources, which enabled us to extract,
isolate and identify proteins from very small amount of recalcitrant tissues (approx. 100 mg of fresh
weight). This system is employed in broad research area.
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Utilization of Proteases from Seafood Processing Waste
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We have studied on the characterization and utilization of protein—degrading enzyme “Protease” from
seafood processing waste. For instance, tuna is served as an important raw material for the production
of canned tuna and its viscera is usually recovered as a by—product in Thailand, which is the world’s
largest exporter of canned tuna. The utilization of tuna viscera for several industries is needed, and we
found that the digestive enzyme such as trypsin can be used for some industrial applications as food
processing, laundry detergent additive, extractant of bioactive compound, and so on.
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Environmental diagnosis of organic matter loading on the basis of meiobenthic fauna
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Eutrophication is known to be the main cause of the massive phytoplankton blooms in aquatic
environments, leading to persistent organic matter accumulation on the surface sediment. We are
currently studying the community structure of the meiobenthic fauna on coastal sediment that will
help us diagnose the ecosystem integrity.
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Development of acceleration method for decomposition of organic carbon such as wood particle contained in a soil
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Large amount of disaster waste and sediment derived from tsunami was generated by The Great East Japan Earthquake
2011. Recyclable materials were collected and sandy residue, named sorted soil remained. Although the sorted soil is
intended to be utilized as a ground material, contaminated organic carbon which would decompose prevents the
utilization. In this study, I develop a simple reduction method of organic carbon such as wood particle contaminated in
soil with wood rotting fungi.
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Groundwater age dating
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My laboratory aims to elucidate the flow mechanism of groundwater and spring water by adopting
water quality analysis (e.g. pH, electric conductivity, major ions, trace metal) and isotopic ratio (§
180, 6 D) measurement. In addition, though it will take time to acquire skills, my laboratory can
also estimate groundwater age by using anthrophogenic gases (e.g. Chlorofluorocarbons, sulfur
hexafluoride).
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Studies on economic and environmental impacts of energy and carbon pricing policies in the era of climate
change
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The main research field is to analyze the economic and environmental policy effects of climate change related
policies. In details, it is to investigate the status and features of carbon management and expansion of
environmental business on the response of carbon price policies in the industrial sector of targeted countries
including China, Japan and South Korea and EU regions through empirical studies. In addition, for the
countries of North East Asia (mainly China, Japan, and South Korea), based on policy scenarios to achieve the
greenhouse gas reduction targets for 2030 or 2050, it is to conduct the model analysis on the economic and
environmental impacts over the medium to long term. The results present suggestions for companies in
strategizing carbon management as well as policy implications for governments in the region in further
designing related policies.
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Measurements of trace gases and aerosol particles (such as PM2.5) in the atmosphere using small
sensors
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Trace gases (such as CO, NOx, and O,) and aerosol particles (such as PM2.5) are measured using
small sensors. In addition, measurements of concentrations of gasous compounds and properties
(such as light—absorption, light scattering, and shape) of aerosol particles are conducted using
novel techniques such as spectroscopic techniques.
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	01_石橋
	02_板山教授
	03_源城准教授
	04_才本
	05_佐々木
	06_陳
	07_鈴木准教授
	08_多田_1
	08_多田_2
	09_永井准教授_1
	09_永井准教授_２
	10_林_1
	10_林_2
	10_林_3
	10_林_4
	10_林_5
	11_本村_20200529
	12_山口准教授
	01_有川准教授
	02_馬越教授・堀内
	03_海野英昭
	04_小野寺准教授
	05_木村正成_1
	05_木村正成_2
	06_作田絵里_1
	06_作田絵里_2
	07_畠山
	08_福田助教
	2_総合生産科学域（情）
	01_荒井研一_0515情報
	02_伊藤宗平_0515情報
	03_植木優夫_0515情報
	04_梅津佑太
	05_尾崎友哉_0515情報
	06_金谷一朗_0515情報
	07_小林　透_0519情報
	08_全炳徳
	09_鈴木郁美_0515情報
	10_瀬戸崎　典夫
	11_薗田光太郎_0515情報
	12_高田英明_0515情報
	13_高田寛之
	14_高橋将宜_0515情報
	15_西井龍映_0515情報
	16_原澤隆一
	17_藤村誠
	18_松本拡高
	2_総合生産科学域（水）
	01_荒川
	02_石橋
	03_金禧珍
	04_清田
	05_桑野
	06_阪倉
	07_サトイト
	08_清水
	09_菅
	10_高谷
	11_竹内
	12_武田
	13_橘勝康谷山茂人_総合生産科学域_200513
	14_長富
	15_萩原様式042420
	16_濱田友貴
	17_広瀬
	18_松下吉樹
	19_八木
	20_柳下
	21_山口 健一
	22_吉田
	23_和田
	2_総合生産科学域（環）
	01_朝倉　研究内容紹介様式_
	02_利部　研究内容紹介様式_環境_20200424更新
	03_昔宣希
	04_中山_20200509 (003)

