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CusZnSnSs /7 \JLY $E B D SR SR
Optical characterization of Cu,ZnSnSs; bulk crystals

A ME: EFEEBATLIFER (KA #—8 &%)

Effect of annealing in sulfur for low resistance and wet process for improvement of interface
state was evaluated by photoluminescence (PL) and Raman spectroscopy. From the result of PL and
Raman, disappearance of light emission and improvement of crystallinity were confirmed by annealing
in sulfur. Crystal grains were observed on the surface after H,0, and HCl process. Furthermore
from sample after H,0, process, were observed areas which were colored blue and yellow. From the

result of Raman, removal of processing strain was confirmed after H.,0, and HCl process

CITS $RKICEZ 2 ANV A RBHHTRAENDORE
Influence of Gas Pressure during Sputtering Process given to CZTS Composition

ik R ETFHMBOATLAIZER (AR #R #iR, BR ET £HER)
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BRMBEREICKSET v /HIBEESED (R & FHE
Manufacturing of Ceramic—Plastic Composite Material by using FDM 3D-Printer and it's evaluation

i @ EFEWMORATLIPER Ghl BED #5iR)
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INEYRRAIC & 1T 5 BT RIS M R OB fE 1
Operability evaluation for Electric Control Steering System of pleasure boats

NX —8: BEFEWMRATLIFER Ml 5EE &%)

In recent years, the number of maritime accidents of pleasure boats has been increasing. The
accidents might be caused by a skill shortage of the pilots and by complex operability due to
nonlinear characteristics of fluid force. Pleasure boats generally have manual hydraulic steering
mechanism (MHSM). The total number of wheel revolution in MHSM is 4 to 7 turns for keeping the
rudder angle against fluid force constantly. Then, the steering reaction force of MHSM relatively
becomes weak. Because the pilots cannot grasp the rudder angle from the reaction force like car
drivers, the operability could be deteriorated. Therefore, our research group has developed an
electronic control steering system using by-wire technique like aircraft or automobile in order
to improve the operability of pleasure boats. Especially, this research proposes an evaluation
method of the operability based on the concept of usability. Our previous research has already
proposed an evaluation method in the case of obstacles avoidance or slalom course with a constant
boat speed condition. However, the method cannot evaluate for actual situations with various speed
conditions. The new method proposed in this paper can evaluate the operability including throttle

operation, which can cause various speed situation.

EEMEREEEICEL D Ti/Ti0, Ti/Zr0, D#AHE L F 4R O
Evaluation of interfacial strength and microstructure of Ti/Ti0, and Ti/Zr0, sintered bonding

materials

HR BE: ETHEOATLIFER (B & #i%)
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FRETHR LI=EF/ 1 VO BBOBRILAEIZ L 5548 FET OFiEHE
Improvement of OFET characteristics due to oxidation treatment of silver nano-ink electrodes
formed by printing method

I B BETFEBOATLIRER () EE A%

We have reported that an oxidized evaporated silver layer can reduce a contact resistance between
the organic active layer and the source—drain electrodes in organic field-effect transistors
(OFETs). In this study, we fabricated OFETs having silver nano—ink electrodes formed by
hydrophilic/hydrophobic patterning method, and measured OFET characteristics due to the oxidation
of silver nano—ink electrodes’ surface. It is found that good characteristics can be obtained by

oxidation in the FET with 9, 10-diphenylanthracene having a large ionization potential.

KPSV AHREBREBICK > TRET HERRK - SEHOER L HIHH
Measurement and Gontrol of Shockwave and High—pressure Generated by Underwater Pulsed Wire
Discharge

4 MR BFRECRATLIZER (KF RE #HE)
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EEMHHEATI/EME N SiEEasMofl s RmEt
Microstructure and interfacial characteristics of pure Titanium / Magnesium sintered bonding
material for biomaterials

£l H1E  ETRM AT LIPER (B B #i%)
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TiB-TiN B LIEI TR DR S
Development of TiB,~TiN cutting tool
Efk H: EFEMATLAIRER (£F B £512)
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X7hy TV IR CYRBREEICETIHE
Study on the torsional vibration of the gear coupling

EH hE : EFEECATLIZER (HF EE &)
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BREMBHEZNRET HITERREEDHSE

Development of hammering mechanism to detect defects for joint gap of concrete bridge

B Mt EFHRWCRATLAIFER (GhE BX# %)
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REFEHECESREZFAL-ENEEDORERICET 5R5
Presentation of lateral acceleration with visually induced illusions of self-motion

=R B3 BFHEEORATLAIREER (EF £ A28 Sl RS #iR)

A general maneuvering simulator reproduce acceleration by moving the entire machine. However,
the cost of a simulator tends to be very high with this method, so that the spread of simulator
is hindered. To utilize simulator in many field inexpensive alternatives are required. In this
study, vection (visually induced illusions of self-motion) was considered as a low—cost alternative
I investigated whether vection can give the lateral acceleration to the operator through subjective
evaluation. Furthermore, I tried to quantify the lateral acceleration which observers feel against
the visual stimulus

From the result of the experiments, I found that when random dots are used as visual stimulus
random dots moving they moving in 60 [m/s] are observed through a fixed rectangular frame are the
optimum to perceive self-motion feeling. In addition, most of the subjects answered that they
perceived a motion feeling in the same direction with the random dots moving. However, the
quantitative value wasn’t uniquely determined with respect to the degree of the visual stimulus
That mean the lateral acceleration can be presented by through vection, but the quantification is
difficult due to the lack of reproducibility. In order to improve the reproducibility, it is a

future task to define the measurement environment and the experimental conditions more clearly

E1Z 0 ERRE (ZRET S EMERFEE
Fundamental Evaluation on the Mechanical strength of Snow Bank

B Xt : EFRWMS R TLIZER CGIIH RIS &%)
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LTOBERMNS VAT a—HICKYEESAEEEEEBRICE T2 NMNMIEDREE St
Levitation Height Characteristics of Small Object in Standing Wave Field formed by Upper and
Lower Ultrasonic Transducers

#l ZTX: EFRRORATLISER (EH 8 i)

The phenomenon that an object is levitated by ultrasonic waves is called the ultrasonic levitation.
Using this phenomenon, we have been studying the ultrasonic actuator that can hold or move an
object without contact. Last year, an ultrasonic transducer and a reflecting plate were used, and
the sound field of standing wave and the acoustic radiation force was excited. As a result the
levitation of the small object was successful. This time, the small object was levitated by upper
and lower ultrasonic transducers. The relation between the combinations of acoustic radiation
force from two ultrasonic transducers and the levitation height of the small object are

investigated, and several factors are discussed for those results.

CuyZnSnSs 7 NJL Y #5 & D B R AT
Electrical characterization of Cu,ZnSnS,; bulk crystals

HH X: BFREOATLIZER (KA 3—8 #HiR)

Electrical characteristics of Cu»ZnSnS; bulk polycrystalline were investigated. Ohmic contacts
were confirmed between CusZnSnS; annealed in saturated sulfur vapor and Au and Cu, Sn electrodes.
And Schottky contact was confirmed with the Al electrodes. After annealing in sulfur, resistivity
decreased and the carrier density increased. After the following annealing in vacuum, those values

were returned again. The Hall mobility was quite low.

BRERZET IEAUMHOBITE & URERMREL
Analysis of Anisotropic Material with Elliptical Boundary and its Experimental Validation

W R BEFEM A TLIFER (AKX # AHKR)
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INURMOBMZEZBNE LE=ENT T4 9 RATNL ADORER
Haptics device of maneuvering assist system for pleasure boats

i BH  EFRRORATLIZER (ShL EiE #iR)

In the sea area of Japan, one of the reasons for an increase in accidents of pleasure boats is
human error which is caused by fatigue accumulation through vibration of pleasure boats. While
the fatigue accumulation could be reduced by some vibration isolation devices, the operability
could be deteriorated due to lack of useful feedback information, such as lateral acceleration,
for operation. Therefore, our group researches a smart maneuvering system that improves on
operability of pleasure boats. The smart assist maneuvering system to virtually feedback
information into the operators is a subsystem of a smart cockpit, whose main function is to
suppress the vibration of pleasure boats. In this study, as feedback method of the yaw angular
velocity information, a low frequency electrical stimulation system has been developed as a haptics

device. And it has evaluated the effectiveness by ship simulation.

BRERIL—2DY 34 RT 14 vV BRIEFKICE T 55RBEZIER
Vibration suppression and transport assistance of Rotary crane for manual operation

RAIl #E : BFEB A TLIFER (KB AL E3UR)

Crane operators are required to operate safety more quickly. However, when turning operation,
the load swings in the tangential direction and in the radial direction. Experts can carry with
reducing shake, but experts are aging, and on the other hand immature young workers are on the
rise trend. Therefore, it is expected to construct an operational support system, not an operation
relying on the skill of the operator. In this paper, we realize a controller combining LQG control
and pole allocation method using LMI. We verified the vibration suppression and conveyance support
system created by experiments of the subjects and verified the effectiveness of the designed

control system.

ERBAERORY FMZxd 5 R6B-D ANV -EFEYEEES X TLORE
Development of obstacle avoidance system using RGB-D sensor for tele—operated robot

HE M ETEM R TLIFER (K& BE A£XR)

Nowadays, tele—operated robots have attracted attention as a means of collecting information at
disaster sites and the like. Normally, in order to construct a remote control type system, a
distance measuring sensor such as an LRF or an ultrasonic sensor and a camera image are often
integrated and used. However, there is a problem that sensor fusion is difficult to integrate. In
this research, we have studied solving this problem by using RGB-D sensor which has been spreading
rapidly. Therefore, in this paper, we report development of the remote control operation support
system using RGB-D sensor. In order to support the operation of the remote control robot, we
create an environmental map using localization and RGB-D sensor. And, an obstacle avoidance route

is generated from the environmental map and a manipulated variable by the artificial potential
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field (APF) method. The robot moves to a destination using this route. As a result, we confirmed

that the robot can avoid automatically when contact is expected with obstacles

HIWAL—HF—I&E5F2 URREOHMMEMI & iBKk#EEOHS
Microfabrication of Titanium Plate by Short Pulse Laser and Addition of Hydrophobic Function to
its surface

e BiE: EFEMORTLIRER (hH £ i)
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FEEREZZERAL-AREERL

Perceptual image quality improvement based on the time gradation method

AE BE BEFHBOATLATIRER (L - A£8E &R T &%)

Since high frame rate image sequence could be observed smoother and real, research and development
aiming at high frame rate of display have been performed in recent years. However, when observing
low frame rate sequence or still image in such high frame rate display, we cannot receive these
advantages and surplus frames are generated. Therefore, in this research I aim to improve
perceptual image quality of low frame rate sequence by utilizing time gradation method with such
surplus frames.

Based on the experimental results, I could confirm that the number of gradations could be
increased and improve the perceptual image quality by the time gradation method, that is, we could

display pseudo 10bit image

BAZERIAZRRE L7y FAE—42—#BOBHFEORRE
Development of moving method for quadrotor in closed space
BNl K EFEWMOATLIZER (A E1it £i38)

AR, EERRE RN S FAKEE B OZFEN IR & S5 EERREFSEN LR LTS, B
EOERTIEL, REBICLIABITERSCEEROT LA XA THBZ AW FERFETFORS. Ll
OO RMFIETIE, FANCEBRNZ LK LREREZITILERNH Y, SRERMICEZ < ONTF LR Z 2
T5.

Z ZTAMEE TIE, FRIORND Y RUEHIEELZ LB LT, 2l CiRA e/ VAV, \Wbhbwd K
I K DEBRE T EEZRFL TN D, Re—r 2RV 2 MREBNAROEIIZRT T, 21l

66



T/ OKEFETH 5 Parrot £:® AR. Drone & Bebop2 & W= E AN TOBEN TIEDO T AT AR EIT-7-.
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MBE Z£E# ALV -FIRRERUVRLEIZ KL 5 CZTS BEDOKAE
Formation of CZTS Thin Film by Co—evaporation and Annealing by MBE Equipment

il Bt BEFHRWORATLIZER (BFR F0 £BR, AR #R BiR)
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BERHBREREEICLIEE FSVRADERILAILESHERIE
Characteristics of Piezoelectric Transformer under High vibration level measured by Electrical
Transient Response Method

WA EX: BFRWMRTLIZER (EH BE W)

A piezoelectric transformer converts the electric energy to the mechanical energy and the
mechanical energy to the electric energy using the inverse piezoelectric effect and the
piezoelectric effect, respectively, and outputs high voltage utilizing the difference between the
input impedance and the output impedance. At that time, the piezoelectric transformer is driven
at a large vibration level, but in general, the characteristics of the piezoelectric element
change depending on the vibration level. This time, the vibration level characteristics of the
piezoelectric transformer are measured using the electrical transient response method when the
output terminal is short—circuited state. As the vibration velocity becomes 0.4 m/s or more, the

second harmonics rapidly grow and the loss rapidly increases

E/VOYHBCLIS KBEEMICH IT-EEHAE
Basic Study aimed at Monolithic Type Solar Cell of CZTS
WA Bz : EFEBATLAIZRER (BR ¥4 A#i2, RF#E #R 8i8)
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SPS ;%k(Z & % CuxZnSnS, 7 8)L % F5 SR D EH & EE (M
Characterization of Cu,ZnSnS,; bulk crystals grown by SPS method
BH EFAH : EFEHBORATLAIZER (KA #—8 %2

CusZnSnS, crystals were sintered by Spark Plasma Sintering (SPS) method using Cu,ZnSnS, powders
grown from the melt. As parameters of preparation, the sintering temperature, the applied force
and the sintering time were changed. The results of Rietveld analysis using Cu»ZnSnSs, ZnS, SnS
and CuS structure models indicated that the volume ratio of CusZnSnS, phase was increased, and the
secondary phases were suppressed with increase in the sintering temperature or the sintering time
Furthermore, preparing crystal which manipulating the composition. In the result of EDS composition

analysis was possible to manipulate the composition, but it did not reach the ideal composition.

ME T HEIR

MEEECNAAT7vES %#05EET 55 S AHMBIEERORAR
Development of earthworm cell culture system enabled for the production of recombinant proteins
and bioassay

Rk 2 PEIFER (FE E— #HR)

Biological medicines known as human therapeutic drugs are often produced by Chinese Hamster Ovary
(CHO) cell. However, its production cost is hugely expensive because the process needs anaerobic
conditions. On the other hand, coelomocytes of earthworm, FEisenia fetida and Eisenia andrei, can
be cultured under the aerobic conditions. Therefore, the cost reduction would be expected by this
species. In addition, £ fetida and E andrei has been approved as the model animal of acute
toxicity test by Organization for Economic Co—operation and Development (OECD). They have been
treated as a wide—spread studied materials in the world. Hence, earthworm cell culture systems
are not only beneficial for cost reduction but also various assay system such as toxicity test
However, there have been few reports of earthworm cell culture systems and no reports of single
cell and subculture methods
Here, we attempted to develop basic methods of earthworm cell culture system such as long—term

cell culture and cell cryopreservation methods. We attempted to construct the coelomocytes culture
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system based on the method of Fuller—Espie et al. As a result, we obtained 7.3 = 1.0 X 10
cells/earthworm using liquid nitrogen and 6.2 £ 3.5 X 10° cells/earthworm were corrected by an
ultrasonic wave method without killing the earthworms. In addition, we succeeded in the cell
culture for 26 days without microorganism contamination using Hansen S—301 medium with antibiotics

Furthermore, we investigated cell preserving system, single cell culture method using various
organs, and novel earthworm cell transformation method. These results contribute to developing

the fundamental cell culture technology of the earthworm.

IYRTDELRS BERBAFIV, -0 T-3-F—I) OEERK
Synthesis of aroma components in 7richol/oma matsutake
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FASZ DEERDHMAEHENBBOIEIBREREICEZ S5EE
Effect of combinations of FASZ mutations on fatty acid synthesis in Saccharomyces cerevisiae
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ESE5D)RELEFF—E (PAOX1, PAOX2) DE:FR{LPHME
Biochemical properties of two |ipoxygenases of Pleurotus ostreatus
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RILT4) VOBRERICLIABRZIEDEOER
Synthesis of photosensitizer by functional conversion of porphyrin
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Photocatalytic decomposition of azo dye and its effect on H;0, addition using microreator system
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Molecular design of strained porphyrin
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Effect of A-acetylcysteine on DPPH antioxidant reaction of 4-methylcatechol
BR il WEIFER (BF FF £351%8)
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LFUOERNEEGFORRBIRIZTTESE
The effects of rutin on glucose metabolism in rat skeletal muscle
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Preparation of organic pigment nanoparticle using laser—ablation in solution and the degradation

mechanism
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Development of nitrification technology applied to low—temperature saltwater fish tank
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Production of N0 gas from nitrogen—containing wastewater using denitrifying bacteria lacking
nosZ encoding nitrous oxide reductase
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Establishment of method to evaluate defective region in the gap of bridges
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Evaluation of surface quality to improve durability of concrete structures
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Corrosion behaviors of thick plates jointed of stainless steel and carbon mild steel
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