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Strength Properties of FRP Adhesive Joints with Different Reinforcing Fiber Directions
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Development of Composite Magnetic Materials for Medical Applications

Ky B9 ETHEBOATLIRER (FH W £8R)

VR, @by, DABRERBIML TS, 22T, BE~OAHESCENWER RN RGNS A
PR—P— I THIEICIEADEE > TS, REBRTIIANA =Y — I THIEICHE AT 2 RERIAR O ER 21T -
7. T OIREETIEBMERAE BEOERNICEAL, K7 v 7T U — 25 A (Drug Delivery System:
DDS) 2 & - CTHEREB~FEL, ST OB OIS Z T 5. BGEZHNT 2 2 & THREEZR U StiiE g
ThbH42. 5 [CIETERSEDLZETRESRBIED, LnL, BT 2R3 0 7 R & 135&E > BRI
PEEZFF o TR0, FEMEE XA O JERE & TR, BT ORI e ENR BT L. OOk D%
B\E EHEICRI 2 2 L3 L. F72, KB LT VR ERASED 2 X, KOBHDEEZEE
T2 LIEFICHETH D, RN [nm] 225 100 [nm] OFFE CTH 280 2 ki 1%, FmEiEtEszHns 2
ETRFUTE L, BEERIRICZ2 D, FT, BRRIRIERT OB T B I3MB O ik 12 K - THET Dk
BuafoTWd., ZZTHENX, NAZKE L TOWEEZRD, BREORE LI~ A 7 ath A XDk & Himlg
PEF 2 AW T EBRBREE Ol 21T o 72, 1Z U DI, XRD % U TEVILEE FE (%9 2 B b DR s R84 %
MR L7z, BVUENRE 2 ik 975 2 & CHRREHEO W 2 R A ERN T & 2. fal iR 1L 700 [TClT
HDHZENgholz. LinL, TOBROBEESLTVOSLREOTRENH D Z L&KL 600 [C] TEULE
EAToT28kE -, 0k, FEIEHEAIE 600 [Cl TEMLEE 21T - -8k & iRA LS Z2HN4 5 2 & T
bl % 51 X 1325 LE ORMIC R ETEER &5 S5 2 & TR OIERZ1T - 72, BRI 2 1R 5 B
VDR VeV I K D VIR A2 A3 5 2 & CREPEIRIRDOIRENZ L LTz, £7o, FINRHIAETEL 2L
TR oA /8= — I TRIEICE R CE AR WM AN CTE T L E o7, Rl Z2EINEERIL 5 [h] Th
LD ENgmoTe. SENIERL LIt~ A 7 2kl 7 2B BIC T ) A RE S D 2 L TREARKL,
MR DIERL AR T2, ZOFRESR, XRDIC L ZMFHTIC LY 30 [nm] BROF 2R T OMERNTE L &b
J WA XD D F E T EIETER & 5 S D 2 & CHRMERIEROFERICER LD Z L 2R L. &
7o, ORGP CRREMBIER ATV, MR OIRE DS T SEPIRE CTh 5 42. 5 [CHIZRIET L &%
FeFR L7,

KBEMADIERAIZE (F71= CuZnSnS, 7 X)L §E5 & D Yotk 51
Characterization of CuyZnSnS; Bulk Crystals for the Photovoltaic Application
INE R EFRBUATLIRER (KA #$—0 #48)

SPS (Spark Plasma Sintering) %% FUNTYERLL 7= CunZnSnS, 7L 7 ik & AU AR — VR SHE & 7+ kb
Xy BRI L Y PEROFHEZIT > 7. IEMb= 2L F— R EROIR LKA L, Thermal
Emission over Grain Boundaries (TE/GB) & Nearest Neighbor Hopping (NNH) O A4 5 Z & CTEH L
e, Fle, 77T ZEMNITF v U TEEOREKFMEI DK 90-140 meV, 74 ML IRy EUVADFHNE—
7 DIRERAFMED BRI 14-35 meV & AL bz, £2TC, BRA—ABEMEE 7+ bLI X v AN
B LR L R — 2R A BIIZEHE LS RAEEZHEE L7z,

46



TRATIA4 b - NIVIOERKEEMDORFE
Development of Kesterite Bulk Crystalline Solar Cells
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Region Extraction Method for Removal of Snowfall Particles on Moving Objects
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Electric Discharge Coating on Ti Alloy Using TiN Sintered Body as Tool Electrode
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In previous studies, when Electrical Discharge Machining (EDM) was performed using a titanium
nitride (TiN) sintered body as a tool electrode, the surface of the Ti alloy was stably coated.
It was observed that the film could be controlled by the discharge duration and discharge current.
Therefore, in this study, to more accurately control the TiN film, we explored the effect of
processing conditions other than those mentioned above on the film characteristics. The TiN
sintered body produced using the Spark Plasma Sintering (SPS) method was machined into a
cylindrical shape with a diameter of 5 mm and adhered to the tip of a round copper bar using a
conductive adhesive to form a tool electrode. The workpiece was a Ti alloy (Ti6A14V). The
roughness of the machined surface was measured, an elemental analysis of the machined surface was
performed, and the film characteristics were evaluated by observing the cross—section and the
surface. The machining conditions of the machining environment were varied. Consequently, the
ratio of nitrogen on the machined surface was larger in the air than in EDM oil, and the color of

the machined surface was close to the gold color of TiN.
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3D Archiving of Movements of Judo
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In this study, we propose a method to archive the motion of judo athletes in 3D. Multiple cameras
are used to capture the athletes’ motion, and 3D skeletal models are estimated and recorded as
time-series data. First, 2D skeletal models are estimated using still images from each viewpoint
with OpenPose. Next, the positions of the cameras are approximated with a weak perspective
projection model. Then, the 3D position and orientation of the cameras are estimated. Finally, the
intersection points of the line groups are estimated as 3D skeletal coordinates based on a
collinearity condition. However, because the line groups comprise skew lines, weighted least-—
squares estimation is used to obtain the 3D skeletal coordinates. We archived the motion of

osotogari and seoinage throws using five cameras with a single athlete.
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Microstructure and Interfacial Characteristics of Biodegradable Mg - Ti Sintered Bonding Materials
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Extraction of Fluorescent Regions of Actin Filaments in FRET Observations
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In the field of cell biology, cellular regions are sometimes extracted and analyzed.

Reproducibility is required for the extraction of cell regions, and image processing is often used
for this purpose. However, a stable fluorescence extraction method for FRET observation of actin
filaments has not been established because of the weak fluorescence observed and the thin shape of
actin filaments.

In this report, I propose a method to determine the filament shape by approximating the blurring
caused by the observation of actin filaments with a Gaussian function and using the center position
parameter of the Gaussian function. I also proposed a method to determine the filament end point
using the R? values of the Gaussian approximation in the frame of interest and the frames before and
after the frame of interesting. Furthermore, the effectiveness of the proposed method was confirmed

by testing it on actual actin filament observation videos with a signal-to—noise ratio of 8 dB.
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Development and Evaluation of a Skin Model for Evaluation of Intradermal Diffusion of Drugs in
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Examination of Factors that Cause the Collapse of Snowbanks

AH AKX : EFRBATLIFER GH M B8R
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EATHEN SO EEER TiE, ZOERENRKE V. mdbER TIEEE & RO ICSE/NBR I D2,
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BFEXBETAVENBRES X T LR
Visual Inspection System Development Using Acoustic Support
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Improvements in the Evaluation of Concrete Surface Quality Based on Reflectance Luminance Analysis

WE B : EFHMOATLAIRER (L B A58, HE #E &%)

The quality of concrete surface layers can be evaluated based on the amount of water absorbed by
the concrete surface. In this study, we evaluated concrete surface quality using the variation in
reflected luminance due to the absorption of water by the concrete surface. We modeled the amount
of water absorbed by concrete surfaces by measuring the change in reflected luminance for several
panels with known amounts of absorbed water at the same time as the evaluation target and then
evaluating the results using multiple regression analysis. However, the accuracy of this estimation
is limited by disturbances caused by changes in the illuminant and the specular reflection of wet
concrete surfaces outdoors. Moreover, the choice of concrete panels also affects the accuracy of
the estimation. Therefore, in this study, I aimed to improve the accuracy of such estimation by
reducing specular reflection with a polarizing filter and introducing a more robust estimation
method which is affected less by disturbances. I also investigated the relationship between
different combinations of concrete panels and the accuracy of the estimation. The results of these
investigations confirmed that the choice of concrete panels exhibited a greater effect on the model

than the techniques to mitigate disturbances.

CycleGAN-VC2 Z R\ -G EHEOBAICET 5HE
A Study on Intelligible Voice Reproduction with CycleGAN-VG2
iR EF : EFEB A TLAIZER (R EF #HiB, #AH EH A8
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R a OEDORTFTRNITDOA NV ADHEINZEND., ZOXHRERE»E, 2o EFErbH&
B RLTNWFFA~LETLHINOBEBIILFOE DM EE & bIC, @ERaIa=r— a VREOHEEICH
JEEEAHETH D, TET — X AERFIEE L THOTHAR R >~ b U — 7 (Generative Adversarial Network,
GAN) ZEH SN TWD. £ AN BHWLZ, BROAERIZF L LT VT Y XA TEH D CycleGAN-VC2 235
FHITo. CycleGAN-VC2 Z WX Z b o BERENOHERMD LT WERZERTE DAMREMERH D L& 2 T2,
AMFETIEY = v 7 = D—xfBHEEZ AW R R 21T 5 2 & TARE R OME I LT S 2 Ritd 5
LIz, HFEx XL F—k (harmonics—to—noise ratio, HNR) ZHAWZfENT 21TV FE RIEIC L D AKEF O
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Development of Modification Technic of Bottom Electrode in CZTS Compound Solar Cells

iz B : BEFREROATLIZER (BFR ¥ &%)
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Investigation of Cell Growth Conditions to Establish Earthworm Cell Lines

A+E M MEIFER (RiF K— #%)

TG RIINELAEMORFEZET 57200 T, BREERDEKTOEREOE(EZSI SIS, £olk
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2 DOPHREIZIE 72 o TV,
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FALOMANNE 2 3L L 72 BR O IRAF D 72 D ITARERR IR D 1 i S OGS IR IE DO 21T - 72

I I A= F AEH Hansen S-301 K52 W 7o (R Effa 528 C 2 IZ K SMIaHEH 2 82235 2 LIk
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Preparation and Characterization of Hydroxyapatite Nanoparticle-Hyaluronic Acid Nanohybrid
Membranes

Hik B PEIFENR (EH KB A8E RS &8 £38)

Hydroxyapatite (Caio(POs)¢(OH)2, HAp) is a typical component of biological bone, and has been used
for biomedical applications by the hybridization with biopolymers. However, the uniform
hybridization of HAp with the polymers at the nanoscales has not been achieved because of the
difficulty of the molecular interactions at the interfaces. Thus, we suggested the incorporation of
citric acid (Cit)-passivated HAp nanoparticles into the free spaces of hyaluronic acid (HYA) to
form the self-standing nanohybrid membranes through the interfacial interactions. In this study, we
successfully demonstrated the preparation of the self-standing nanohybrid membranes by controlling
the solvent—induced interactions, indicating the higher transparency, and the hydration layer

states in the Cit—-HYA interactive membranes was clearly affected by the nanohybridization process.

RILZ4) o8 ) INOBREREZAV-ABRZIEDEOER
Synthesis of Photosensitizers Using Skeletal Transformation from Porphyrin to Chlorin

BHE #FH3 WEIFER (8K MEh HiR)

AARNDERE (LI BATHY, TOEGITFELAEINML TWD. RO AOIERIEIZIE, LFRE, ik
FHRIGHE, SRR ERH D0, BEOER~OQHRKRENVWI ERMETHD. T2 T, HLWEEEE L
T, N (PDT) AR SN TWA. PDT OEHUEFNCIE, 74+ F 740 U BNHOLSATWA, I
BRENMENC ERMETH D, 2 CARIFETIE, HMEHOEREK THLERLV T 4 v EETL, Z7nl >
NERREHT D 2 LT, FHER A G 2 HEERE L. 7 ) L oRINERE, REEYT MY
LIENTREND. EROME, T I 7= KT 4 U s (TPP) OBRTRIGICEY, BITAREZHEOL
W, 7 m ) R A ORISR NN T D 2 E NN hoT. ED%, TPP A HRE(L L7- Methyl 4-
(10, 15, 20—triphenyl-5-porphyrinyl) benzoate D& ZITVY, [EFRICE TN LD 7 vl L MAbEYEET-.
ERIE, 650 nm, 740 nm ARTICHINEREE b O L R HER Lz, SH%IT, A MU EENKSGIRL, HE#E
HALEFRNT 4 YU T, 7nl o ~ORRERET) TETHS.
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Synthesis of Distorted Porphyrins and Their Structural Studies
Iy Bz MEIFER (5K 6L #Hi%)

T 4 U CBREEIRIE, S EMETN, AENOSLEREOEEFLTH LS. T OITMmEOER, i
i, PALIETTSONICRED D ERIZE > TUHEOWE TH D, ZOH T, MEOEMCITEICED 2 ~L %
JEELTANEZBE U EIA 7B U RFEL TS, BRIEOERCIFEIL, ~2OHLEKCBENEET
HZETIThNAR, ZOMRITAEMREIC L - TR, ZOERFRIHAL N TIERY. 22T, AL7 g
UUBROOT R EBBE~OBFMEIZER Lz, OFTATERLVT 4 U v EBBAMEOBRERD72D1Z, O
FTAERLT 4V DERPNL OPRESN TN, ZNHDORLT 0 U VEBROOTAREIEE( ST
AN

F TR T, OFTHEEELEZZ—F Yy hRLT 4 ) v OEREBREI L. ZORLT ) v O
X, SNLE TRLICEEWA Y TR ELVEBFHETHZETHD. ZDd, 3MLE TMOA Y Ta ke 54L
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29BTER M) VEFEBRKERY T —0O &R & #EEFT
Synthesis and Functional Evaluation of Cyclodextrin—-Containing Absorbent Polymers

KT #07: PEIFER (EA KE £5R)

In this study, water—absorbent polymers were synthesized using sodium carboxymethylcellulose
(CMC), which is derived from natural resources, and citric acid (CA), succinic acid (SA), and -
cyclodextrin (B -CD) as cross—linking agents, and functional evaluation was conducted to determine
their water absorption and inclusion ability.

Polymers with SA had a better water absorption capacity than those with CA as the cross-linker,
and polymers with a weight of up to 300 times higher than their own were obtained. The inclusion
capacity evaluation indicated that the absorbance decreased and the inclusion capacity increased as
the B -CD mass ratio increased, suggesting that the latter had a better inclusion capacity in a
phenolphthalein solution than the CA-containing and SA-containing polymers with the maximum water
absorption capacities. Furthermore, it was confirmed that the inclusion ability was improved at a
lower temperature (10 “C) than room temperature.

In summary, we have successfully synthesized B -CD-containing water—absorbent polymers using an
environmentally benign synthesis method with only natural resources as raw materials. Polymer
functionalization was achieved by improving the water absorption and inclusion ability depending on

the selection of the cross—linking agent and temperature conditions.
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Synthesis of Porphyrin Complex and Utilization for Photosensitive Compounds

Hef @X: MEIPFER (K b HiR)

BE, BARAD AN APEETHRAICRD EVbL T\, BATERIRIEE LT, SMBHRIEN 7
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REMER X DFEMRBAREICRIEZTEE
Effects of Heat Moisture Treated Rice Bran on Bread Properties

IH 6 DEIFER (FF E& HiR)

HRANTEN TR SRR~ Z 5 2 5 &0 o T8k b SR B B OB 72 B I HELE X Ty
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Investigation of Reaction Mechanism of OH Radical Formation on BiV0s Composite Photocatalyst

TE &M MEIFER (HL Bl 8iR)
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Investigation of Tailor-made Nutritional Formulation Focusing on the Function of Trace Minerals

R Bl METFER (BR E& IR, AKX &x £5R)
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Fabrication of (Ge, Sn) S Thin Film Solar Cells
EHH#F K MEIFER Gk FH #Hig)

{2 K (SnS) eifb 7 /L~ =7 L (GeS) 7o ED B v a7 v i AT sk B E 2w E o bRk S, 107
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Establishment of Plastering Skill Succession Method Based on Tacit Knowledge of Expert Plasterers
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Development of Evaluation Method for Center Span in Concrete Using Impact Elastic Wave Method
Evaluation of Defective Areas in Concrete

RE Il : RRBTIFEER (BA B HK)
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Analysis of Factors Affecting Decision—Making of Practical Inspectors During Periodic Bridge

Inspections

B AE : BESHIPER (HL HEHR)
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Development of a Method for Evaluating the Target Age of Use of Pavement Repair Methods Using
Inspection Data
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Research on Training of Inspection Technicians to Equalize Bridge Inspection Accuracy
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Implementation of a Wide—Area Surface Quality Evaluation Method Based on Time Variation of
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Numerical Simulation
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