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Elucidation of Roles of Non—-Dominant Arm in Spiking Motion of Volleyball
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Development of CZTS thin film solar cells by new heat treatment
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Research on frequency characteristics of earphones and authentication accuracy of ear acoustic
authentication
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Analysis of Communication Traffic Considering Density of Terminals in Multiple Cells
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Development of maneuvering assist system using Galvanic Vestibular Stimulation
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In recent years, the accidents increase involving vessels in Japan has become a major problem. One
of the major causes of the accidents is human error due to the accumulation of fatigue in the
operators. Our research team develops a smart cockpit system of pleasure boats. The system aims to
both reduce operator fatigue and improve the operability. The smart cockpit system consists of an
electric controlled seat to suppress vibration from the boat’s swinging and a maneuvering assist
subsystem to feedback the boat’ s beneficial information virtually. This study uses Galvanic Vestibular

Stimulation (GVS), which can present virtual acceleration by applying weak current to the vestibule
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as the feedback information. This paper presents the development of GVS maneuvering assist subsystem

and evaluate the usefulness of the subsystem by using the ship simulator.
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Structure and interfacial strength of biological titanium/magnesium bonding material by powder
sintering
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Information presentation utilizing apparent motion of sequential vibration for driving support
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Study on the relationship between the shape of the ear canal and the acoustic similarity of ear
acoustic characteristics
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Structure evaluation of the CuxZnSnS; bulk crystals using the Raman spectroscopy
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Recently, considerable attention has been attracted to the compound semiconductors for solar cells
using CusZnSnS,. Stoichiometric and Cu—poor, Zn-rich CusZnSnS; bulk polycrystals prepared by Spark
Plasma Sintering (SPS) method were evaluated using Raman spectroscopy. Quantitative analysis of the
crystal phases was performed by powder X-ray diffraction using the Rietveld method. From this result,
in addition to the CuyZnSnS; phase, secondary phases such as confirmed Cu,SnSs;, ZnS and SnS. The Raman
spectra of the samples showed the peaks originated from CusZnSnS,;, Cu.SnSs; and ZnS. When the excitation
light intensity was increased, the dominant peak shifted to the low wavenumber side. This shift is

due to thermal stress.
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Micro—cutting of zirconia plate by short pulse fiber laser using ablation effect
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Floor map analysis by icon detecting using machine learning
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Improvement of administration certainty in needle-free injector and investigation of evaluation
method
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Fabrication and characterization of organic FETs by all-wet process

BE FX: BFRACATLIZER (Bl EE #£HiR)

The change in the subthreshold swing value (SS value) with respect to the oxidization treatment
time for the source—drain electrode surface was evaluated in an organic field—effect transistor
(OFET) having both source-drain electrodes and an organic semiconductor layer fabricated by wet
processes. The OFETs prepared in this study include a gate electrode/n—type Si wafer/SiO, (300
nm) /source—drain electrodes/organic layer structure. Our results indicated that the hole injection
property improved by the oxidization treatment, despite the wet-processed OFET, and the SS value
reduced by the treatment. Therefore, we would be able to control the SS value freely by the oxidization

time.
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Development of CZTS compound thin film solar cell by Ge addition
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A study of gloss presentation method by Ultra High Speed Frame-Switching
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In recent years, the implementation of smooth expressions has been required to improve the realism
of content such as videos and games. As a result, high refresh rates, in other words, more images
drawn per unit time, have been used as a criterion in the development of new displays. However, high-—
refresh-rate displays may repeatedly exhibit the same frame image for standard content with a low
frame rate, because of which their performance utilization is low. In this research, to utilize such
surplus frames occurs while displaying contents with a low frame rate, we develop and evaluate a new
expression method based on time modulation. Specifically, when flicker occurred in and around the
glossy part of the image, we examined whether the glossiness was greater than that of the original

image.
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Development of strength training materials by digital archive of non-verbal information
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I have developed a learning system that archives nonverbal information for learners. Wearing motion
capture hinders strength training. Therefore, first I measured the two—dimensional (2D) coordinates
of human movements using OpenPose. Second, I converted 2D coordinates to three—dimensional (3D)
coordinates by stereo matching. The measured 3D coordinates and instruction information are combined
to create teaching material. The learner’s training is based on the archived information. The system
records the learner’ s movements and calculates the similarity between the learner’ s movements and
archived information by dynamic time warping (DTW). Judges the training content based on the degree

of similarity and presents advice to the learner.
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Analysis of dashboard camera footage for evaluation of road surface condition
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Manufacturing of grindstones with lattice structure by 3D-printer
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Proposal of visualization method of hitting characteristic in hammering inspection using HololLens2
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Development of moving robot on the wall to support hammering inspection
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Acceleration presentation in pleasure boat with visually induced illusion of self-motion
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Evaluation of Cu,ZnSnS; bulk crystals using photoluminescence method
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Stoichiometric and Cu-poor, Zn-rich CusZnSnS,; bulk crystals were prepared by the SPS method. From
the EDS compositional analysis, it was confirmed that the composition samples were changed by the
prepared ratio. From the Rietveld analysis, it was confirmed that the existence of more than 90 vol.%
of CuyZnSnS; derived by the Rietveld method. The CuyZnSnS,; phase was also confirmed by the Raman

spectroscopy. From the photoluminescence measurement, the peak is at 1.18 eV for Stoichiometric and
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1.10 eV for Cu-poor and Zn-rich at 15K. From the excitation intensity dependence of the sample, the
spectrum shifted to the high energy side when the excitation light was intensified. This phenomenon
is indicative of DAP recombination luminescence. The activation energy of Stoichiometric was
calculated from the temperature dependence. It was about 21 meV on the high energy side and about 27

meV on the low energy side.
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Image color conversion based on ambient |ight estimation using deep learning
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[1] “Colour Constancy Algorithms” , https://www2.cs. sfu.ca/ colour/research/colour—-constancy. html, acs:2021.01. 18
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Verification of Ear canal obstruction in Ear Acoustic Authentication
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Microfabrication on titanium plate surface by a short pulse laser and addition of water repellency
to the surface
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Evaluation of resin bond grindstone with inside grinding coolant supply mechanism
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A study of environmental sound clustering related to the accuracy of Ear Acoustic Authentication
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Research on Improving Disaster Relief Signal Transmission Using Bluetooth
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Preparation of (+)-catechin derivatives using regioselective modification, and /n v/itro evaluation
of antioxidant activity
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Studies on the reaction of 4-methylcatechol in alcoholic solvents
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REBMETINEBE LI Eisenia spp. RIEBGEFREROBERV IOE—42 —EINOIME
Construction of E/senia spp. heterologous gene expression system and cloning of the promoter
region to develop novel animal hosts
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Effects of FAS2 mutations on medium-chain fatty acid synthesis in sake yeast
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Development of brown rice of the low-amylose rice variety “Milky queen” for soft cooked rice by
heat-moisture-treatment
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Establishment of cell lines for novel E/senia spp. in vitro protein production systems

RA&) B EIFER (FE E— #EHR)

SRR CTRIENR A FF O X LT BT A FEHRAL & L TRIFESCT v A =— A LA Z—JAE (CHO)
faZg EMBAEEIN TS, L LR LERBEMORIGHEIZLY, v NMEOCEMIEY X7 B A EEICE
PET D Z L MUk D AFEE FITD L, Sty o RV BEERENR RO LN TS, Z0—BE LT
Fexlx, I I X Eisenia spp. \ZF/FH L7-. X X X [Eisenia spp. RO IZITEAN 7S COy A Vo F 2 —
A —NAETHY, IIX[EAETIEIE b 2R F U OEEICKD LTS Z & bEEEMNE A
A FERSOAFE T 2 NEIEA~OBEBRDSWIFFCTE 5. F7/2, Fisenia spp. IR /1M (OECD) ot
RBRETAVAEDE L THAICASFAET SN TH O RBUELBESN TS, LaL, ZOREBRECIEERE
MRENWZ ENRE L 72> TV Do oMl E W2 FIENFR SN T2 23, BUR TIX BRI R 2 il &
Bt 27, L0EWHESNMNEZ BIET72OICITMEROBI A LEATH 5.

ZDT, AW TR RS, MIdERIRAE, FT A7 27 va VR, I AlEBL0
AR EASTE,  S AEIRIEEE RS ORI AL COEBROREPIELE LCT A a Xy T veA D
ERIKEN R A AT LT

ZDORER, REEMIROZ ER BB ICRI L, MR R#EH & LT, 10%DMSO %A Hansen S-301 K5iAsF
HTHLENRE I, ZAli7e DUSO TH EHIMICIE Y AN RFCE D2 EBRH LM Eo7c. L, bT
VAT x 7Y a EEORFHIE O T I I XAERPERAZIZ ISV T GFP OfkEE IRt S e oo, S 61T,
2 RO D, BEEFREOBERE L7 AN 2R L, X0 BRSO O AR EG 5L E L CEER L
HAFHTHD Z ENRBEN. £, I AEEROIEE L TIZTEHRICIE 21218454 LT, 90 mm ¥ % —
LIZT1 mM 25 10 mM OZERFIEMS 28 L TRV, 7AhUary b7 veAI2B0TIE, 50 V, 5 min 28
KIKENGRMEE L THRECTHD ZENH LN E o7,

AW E S HICRIBSEL 2 LT, TS R EAEMEREE U CHRYIO Eisenia spp. HHOK
DRESLNTFIREL 720, NAFERBAEFEREDT A 7V A = A58 S TS £ gL < IS THER
V= E HARPOIFUCHRET 5 Z LK S.

77



BERREILUBERE (T AL S ELEAE OO 75 B & BRE 1 5T
Evaluation of brewing characteristics of lactic acid bacteria isolates suitable for yamahai
brewing of sake using a high temperature saccharification method
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Two lactic acid bacteria (LAB) Leuconostoc mesenteroides and Lactobacillus sakei have been used to
create shubo for sake production; however, brewing sake using LAB strains isolated from natural
sources have never been reported. In this study, I attempted to isolate LAB suitable for the yamahai
brewing of sake from shubo and plant ingredients. Forty—eight small-scale shubo without addition of
LAB were produced at low temperature. Sixteen strains of microorganisms were isolated from 11 shubo
batches, whose pH was reduced to <4.0, and from five shubo batches which produced a fruity odor. In
addition, 50 strains of microorganisms were isolated from 218 plant samples cultured in MRS medium.
To identify these 66 strains, Gram staining, catalase tests, gas generation tests, and 16S rDNA
sequence analyses were performed. From these, six strains were identified as LAB strains and were
selected as candidates for small-scale shubo brewing tests. The results suggested that out of the
six, three strains may be used for yamahai brewing of sake. Further research would be required to

examine small-scale moromi brewing using the three isolated LAB strains.
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Deve lopment of porous Ti6Al4V/bio-based polymer composites
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The buckling evaluation method of the shape steel members made of the austenitic and the lean
duplex type stainless steels under compression

Fi 3 RIESHIXER (EF BX £HR)

19304EM, KETIE, =a2—7 4 —/VEBURORFDRIZ L 2 m[EEZEIC LT, SlRA 7 7 HHiE
DO, EDTD, 1980FLART, KETIX EAMEMICR T2+ R iR T, £ < OERMRN
EFL L, 1980FARICHERHEREIZ ) &2 AL TN D b BRI DKIZ0D KRG R PFAEL T DRI TH -7, AR
TUE, 19604 D @& LR AR W E B A HE O S, P 3 falE L7220 13 ORI\ T, Ak
50 Z 8 L 7o AL E AT 18%, 20234 1TITM43%IC /2B E Wbl TV d. 25 Lz hAHEY & Z otk
ML T 72D, BIfMERMERHERE LR OMIZ, Bk - RUOBAFERLEICR->T S, £2T, KETO
HwEN LoD, BEEZIZ, T4 7 A7 LaRX hORBICE DD Z ERBLBERARTH 5.

AT VAR, RFE L2LLT, Z7r A 10.5% EEELAEeTHY, 7elbiEhamT 52 LI viik®
AN ARBIREBE S TR S LD . REVERIEI L FRICZE L TV DT, AT U L AR A RiET 2@ %
bHh, TOMEAT UV AHIEEWIEEEZAE LTS, £, AT VRENIIY A 7 VRRERMEFCH D,
1 80%2° 5 90NN A Y T w7 E LTCHIRESNY A 7 v ENTWD. F£72, 201642 JISfba 7=V —> "M%
AT VAHICEY, EfiE b=y T VOGHEEEZHET A2 ZEIZED a X EMA DD, TRETOA—
AT FTA FRAT LA E RRREO MRS L OUH MR AT L AMICICE 2 &g 2 EH S5
ZENHREE e o Tt

DX AT U VAR LAEEERTHZ LT, BEMD A T T A HOEINES KON R R
ZRAWDZ IR A2ERRER EORENH L. EEEIZ, A7V ABREBRZO—FE LT, ~U v 7 RAT
Uy TORA N—2 o —AFEERBY, BN TIE, =—aa— Rk AR FHEEEOMN L SN TS, L
2L, OMRETIE, BERMEEICLD AT VL AGMBEEREY ORFHEEREHINL TN DL 0D, KA
TV LR EARREEMIZ WD 72O OF%GHEER DN SN TV R WORBIRTH 5.

AL TIE, A—ATFT A FRAT VL AMB LY — ZHRAT L AEE NG L LT, HRO ZKE
M~ 24858 LI BB FES A I O W CTHUERT R 21T W OMERMEZ A O 0T 5 2 L 2B E T 5.
T, BONTEBREHANT, A7 2 L ASRBAMT AR O B E REE 2 R T 5.

ZEREICEHLEZOYVY ) — FOMBEHFIRIEREOBKRE
Examination of the concrete compaction judgment index focusing on surface quality
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Extraction of Hitting Characteristics of Hammering Inspection in Improving the Accuracy of Defect
Detection of Concrete Structures Using Self-Organizing Map
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Basic Study on surface quality tendency of concrete specimen by surface water absorption test
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Development of new inspection system for Various structures by using smartphone

BiE X—  RESTIFER K E &%)

The purpose of this study is to redevelop a citizen participatory inspection system as a website
for smartphones using new software to solve problems encountered in the maintenance and management
of the current transportation infrastructure. The system includes a function that allows local
residents to easily perform inspections, a function that allows people to report the abnormalities
of bridges along with photos, and a social networking service function that provides a place for
local residents to communicate with each other. Thus, the system can improve the efficiency of

inspections with the participation of local residents

FWEREICKD VY ) — MEEDORE SEFMF i
Investigation of surface quality inspection method for concrete structure by use of non-

destructive test
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In this study, the effects of the water content of young concrete on the surface air permeability
were investigated to propose a method for evaluating the durability of newly built concrete structures
In addition, the change in the surface quality of concrete due to aging was studied using concretes
with different mix designs and curing conditions. The results showed that we found a correlation
between the coefficient of surface air permeability and the electrical resistivity at a depth of 10
mm from the surface layer, suggesting that the quality evaluation time of the surface air permeability

test can be estimated
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Improvement of snowmelt runoff analysis taking into account seasonal variation of temperature
lapse rate
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Identification of a novel nitrite reductase possessed by Anammox bacterium “Candidatus Kuenenia
stuttgartiensis”

P 2 RESTIZFER (RK BX &R, &K 82 Fankh)

In this study, a novel nitrite reductase (Nir) was purified and characterized from an anaerobic
ammonium—oxidizing bacterium, ”Candidatus Kuenenia stuttgartiensis”. Nir was partially purified from
a heat— and proteinase K-treated soluble fraction by anion—exchange and gel-filtration chromatography.
The purified Nir showed 2.8 pM and 85 nmol pg—protein' min™ of K, and V..x values for nitrite reduction,
respectively. The Nir used methyl viologen (MV) as an artificial electron donor for nitrite reduction
but not phenazine methyl sulfate (PMS) and N,N,N ,N —tetramethyl-p—phenylenediamine dihydrochloride
(TMPD), and the nitrite was reduced to ammonia. Both SDS-PAGE and subsequent heme staining, and UV-
Vis analysis indicated that the Nir contained heme ¢ molecules, whereas a specific protein band did
not appear on the PAGE gel after CBB staining; indicating that the Nir was composed of the peptides
with heme ¢ molecules. Direct evidence that heme ¢ molecule reduce nitrite to ammonia is still

lacking, which needs to be demonstrated in another study.
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Flow analysis of turbidity currents in growth process during long—distance
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Purification and Characterizatiojn of Anammox Bacterial Proteins Responsible for Massive Nitrogen
Loss
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MBI Nitrospira D EFEERE 0 AEER
New ecological insights into microbial competition between marine nitrifying bacteria, N/trospira
sp. and N/trosomonas sp.

B2 B REBTIFER GRK EX & &K 82 #HHE)

We have developed a down—hanging sponge (DHS) reactor that shows good nitrifying activity under
low temperature (10-20°C) conditions. We analyzed the bacterial flora in the DHS reactor and found
that nitrite oxidizing bacteria (NOB), Nitrosira sp., were five times more abundant than ammonia
oxidizing bacteria (AOB). Theoretically, the amount of Gibbs free energy obtained from the
nitrification reaction was 3.7 times higher for the AOB than for the nitrite oxidation reaction.
Therefore, AOB should be more abundant than NOB. In this study, we investigated the reason why
Nitrospira sp. were more abundant than AOB by metagenomic analysis, ''CO, uptake, and verification of
nitrate reduction reaction in the DHS reactor. The results showed that Nitrospira sp. fixed CO; using
the rTCA circuit, which consumes 1/3 less ATP than AOB. These results suggest that Nitrospira sp.
could be more abundant than AOB in the DHS reactor because it has a CO, fixation pathway that uses
less ATP than AOB, and the amount of CO, taken up during the nitrification reaction is higher than
that of other NOB.
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Design and Verification of the Training of Hammering Inspection Aimed Improvement and Leveling of
Defect Detection Accuracy Based on Hitting Characteristics
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Study on curing method for improving surface quality of concrete works
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The purpose of this study is to improve the quality of the surface layer under severe conditions
by using water—-permeable formwork, and to improve the effectiveness of the water—permeable formwork,
flooded curing was used. The surface air permeability test and surface water absorption test were
conducted, the ultrasonic method was used, and the chloride ion content was measured and evaluated
from the perspective of mass transfer resistance and densification. Consequently, it was confirmed
that the surface layer quality improved by using water—-permeable sheets and flooded curing. In other
words, it was confirmed that the quality of the concrete surface layer could be improved by using
the water—permeable formwork, and concurrently, the penetration of chloride ions could be suppressed,

suggesting that a dense concrete surface layer could be formed with less deterioration.
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