BB TS E

ST EERER IR )

BERTICR T 2ERIER D SUATHRE P EREMORRLGAICOVWTOHE - .

Education and research on the basic theory and application of information technology, artificial intelligence and
computer technology.

L ——————
& . T Pe——
» [ T [
B [ -
. "'" IR e
. i ke e
s P LN e
- :"‘ e B
v | Bre—.
"REAEET R | AT s
—1—3FRURT—2 ERBIHEC & DIERETFiTie BRBRYAT s
Neural network Image-based support system for minimally Factor search system

invasive surgery
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Education and research in the fields of information systems, mobile communication systems, computer networks,
security and electromagnetic compatibility.
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Wireless communication system
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Distributed computing system

Digital watermark
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Education and research on technologies for high performance electric and electronic systems including material,
device, computer, control, and energy.
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Nano-scale device fabrication
Development of rare-earth-less

motors for automobile application
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Education and research on theories and techniques to develop, design, and operate systems such as robots,
machines, plants, production sites, social infrastructures.
KepOmw b~ SERENITR Y SO GRS (CHIFTDATINUT 4 (B &) DEBET
Autonomous Underwater Control of Underactuated Robot Analysis of Behaviour of Engineered Barrier Material
Vehicle (Buffer Material) used in Radioactive Waste Disposal
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Education and research on the field of advanced mechanical engineering of materials, solid mechanics, machine
design, precision machining, fluid mechanics, heat transfer, and combustion.
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materials surface Develqpment .Of high efflmency Visualization of liquid flow in evaporating
patterning of micro sloped herring-  water droplet.
bone grooves by abrasive jet (a)Experimental set up, (b)1 droplet, (c)2 droplets
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[Introduction to Projects]

(EM RS DR T Y 1 PR EDRE

O BAREMHRERTERREFHEE B8R B)
OU—45— ILNFE= @ Leader : Toshihiro Yamauchi
OSNTEE~SNLEE @ Period : 2019/4 — 2023/3

HBAN-KBOFOREELLTED, EHORBEHITHNTWVD, =T ARV—FT1V I VAT LIEEDY TRDITICIF. &
ENICEFIUTLEDRIE (FE5514) NEENTHD. S5 ZEFIRUCRBIEELLOCVD, ARE T, STEKOEEY
IhDI7 THBHO0SEVMMICERL. HBEICEFIUTA HBOFREZNSNELTE. EFaUT BN DHBZRELY
DB ERET Do ARAFICKD, OSH—RILERDIETEEDHEZF TEDERY ThU1 7 OB EDRRZEET,

Cyber-attacks have been more sophisticated and increasing. On
the other hand, software such as operating systems have potential
security vulnerabilities, and attacks exploiting vulnerabilities have become
a serious problem. In this research, we focus on OS and VMM which
are fundamental software, and propose mechanisms that make it difficult
to attack security functions by restricting the influence of the vulnerabilities
even if an attacker knows the existence of them.

@ Grant-in-Aid for Scientific Research (JSPS KAKENHI) Fundamental Research B
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O BFRFMHRESEIF R ERE BERFB) @ Grant-in-Aid for Scientific Research (JSPS KAKENHI)
OU—5F—  LHEEEREE Fundamental Research B
SENTEE~A4AEE OLea.der : Kengo lokibe
OTBECANTHSEE LS 107 HEESRT LD, $Period : 2019/4 - 2023/3 o
N = To realize adequate information security performance in loT devices, the
BEREORRTAREOTE, TR, BSH implementation of cryptographic functions is indispensable. At the same time, side-
ERRUI/\-RO17D5RET SR/ 1 X%U)%EBUH channel attacks (SCA) that exploit physical behavior such as electromagnetic emanation
2HEHRT AV R F v VRENBREI L2 ORRATS, - Bt Ll s iy leaked from hardware that implements cryptographic functions are becoming more
TV, FRECESERADSCAICEL TES) \—I~’71} = | . & J sophisticated, and the threats are increasing. In this project, we develop a design
DBHELEEETE, BRI LREESORN S RET I'T-‘ “ —— methodglogy of cryptographic hardware related to the SQA on cryptpgraphic cireuits.
KT rR LR OESHEEH ONK)EELE B0 TE w ;he q[?&gr;lmetr:odolo%yto tlJe (Ii(gvel;npedtfr]ocuseston lheh §|gr?al-t$-n(¥;e rauot(SNR)hpf
' e side channel waveform leaking from the cryptographic circuits. The cryptographic
gptﬁ}fﬁjssggﬁf;;f;; ;ﬁéﬁi?“ﬁﬁm [ ™ J e 3 hardware installed in IoT devices can be expected to realize the SCA countermeasures
53 Y BEIRIERIN - 00 L design without requiring knowledge of the cryptographic technology and SCA.
loTHE COBSRIRIAE Y A RF v RIVEEDBR
The use of cryptography in 10T devices and the growth of threats of side-channel attacks
L J
W = w
"ICT B & USRI ERE L K EEBHR T+ 17EEY X7 LAOBE
O BRFNRESEIF AR ERE YRR (Fh) @ Grant-in-Aid for Scientific Research (JSPS KAKENHI)
QU—F— FHEFe Challenging Research (Pioneering)
OESHITTEE~STAEE @ Leader : Yasuyuki Nogami
B TR RER OB AR T BT @ Period :2019/4 - 2023/3
FEEL (BNCT) OBEFRT—yRAEIEBI—TvNL T, ] With the maip farget of clinical data of boron ngutrop capture therapy (BNCT), wh.ich iga
,.;:f @ S| B
ﬁ]boﬁ({ﬂﬁﬁ%ﬁh}’i%ﬁ(x_ﬁﬁbt *_UEE,?ED(:_&HQ n a represent future medical care in Japan. We also aim to establish advanced medical information
DHEITOREEERFRLT1UTRHORIERET. % eoa f,ﬁ" sectrity technology that protects usahilty without sacriicing convenience by making full use
SHNICE, LEDNTNPAESES PRMMHRESEZ0 .,H"" o of cryptographic technology. Specifically, rather thian using the widely used AES and ellptic
FFAVBOTEEL, FERICELEENIC [BR] CHEN3 Lutn” s ﬂ. curve cryplographies as they are, by kifuly using a mathematically calld somorphic”
BEEIHCANSILT. BHORSHEDEAIGDELR structure that has newly adapted, i is possible to use an enormous number of combinations of
%?—ﬁmﬁﬁﬁif‘z'yvﬂ}bbzmu‘ FlhBOEEE ' %%&@Bﬁ%ﬁiﬁwiﬁ cipher calculations and ciphers. We will develop a highly secure medical information database
et BE— - UT—NEEGEONEREETDEL,, oo ation OLfgi;q‘grrsmous number - gngtucion metod that shuffes e dea representaion method and comoies a new secret
BT :LTHD‘.?FET— IR AR EREET B, sharing method without compromising the convenience of e-mail and remote browsing.
.
[ = N N RS N - \
EMRIERN ESTERZZERE U R A - 318 - 7/\1 A0FER
OBEXRZMRESHZHREMIE 55l @ Grant-in-Aid for Specially Promoted Research
HEEZE (PRISOEE~ATAEE) (JSPS KAKENHI)
QU—F— 1% FF @ Leader : Yasuhiko Hayashi
BETITRILE—. 1Ay = Yod AN - - OPeriod 1 2018/4 — 2022/3
RICET 2 Hﬁﬂ]@%‘]ﬁk’\ SEAEQREE T MERSERESRARELL A framework of our research covers from discovery
BRORHRIRILE—YBRIZOBEENE b :@;. =, e of basic research to application towards practical
L. ENMEESMEAT S StERI S EEREL T /R u-_.-..: s o B use and chusing on geveloping next generatiqn
BRI A RIR A B S E D EBHED S S | g}z‘;im nanlom.aterlz(ajls and dizvtllces Tjsm.g strucgjral dynamlﬁ
WROABAT| ¢ oan iy ST analysis and computational science. Our researc
RB(END [REL] HFTE. HROD O |m - "v;-‘:-" addryesses to th(f solution of various problems
BIICRRIECREO DS, HBRD P —RT=g such as energy and environment by promotion of
Conseptual framework ofourveseasch 5 4vanced use and development of next generation
WEROIL—LD—2 energy material, and "Bridge" from basic research
Concegaffggsg:cehwork of to practical application effectively and efficiently.
L J
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@ Grant-in-Aid for Scientific Research (JSPS
KAKENHI) Fundamental Research C
¥ Leader : Kazuhiro Umetani
@ Period : 2021/4 — 2025/3
Magnetic coupling wireless power transfer is a new
high-efficiency power supply technology without a cable
connection. This technology can eliminate the battery
and the power cable connection from the electric devices
and therefore is promising for implantable medical
devices. However, this technology needs periodical and
precise adjustment of the circuit elements such as coils
and capacitors, which makes this technology impractical
for implanted medical devices with conventional manual
adjustments. This research develops a maintenance-
free wireless power transfer system with an automatic
adjustment for these circuit elements.
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Prototype of Proposed Wireless
Power Transfer System
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EEREEICH U Y Y DEBREFIC £ DIEMIET - F 1 T— 5 ORIEHER

O BARHMHRESTI 2R EMEIE BEHZT (B) @ Grant-in-Aid for Scientific Research (JSPS KAKENHI) Fundamental Research B
Q-5 — HAEX @ Leader : Takefumi Kanda
SITEE~SHSEE @ Period : 2019/4 — 2022/3

BERIRE FCREATNDAEEEDY v JIVREP KRR Y X7 LA TR ERE
BELCBVT, BRRBETERSNSNY-_EaL—%. 7=, NILTBEEDHE
[CXA7O7 IF1T—IDUBESNTVET, ARETIE, BERFRE T TR
ACLDFEZMADEMEBEOEE NS VAT 21— &, BERBRECHETD
FHEMERECKBAEENYA /07 IF 1 I-YDRFEZBELTLET,

For a sample manipulation of cryogenic measuring instruments or a flow rate control of liquid
hydrogen for hydrogen-fueled systems, micro actuators are required to drive devices such as
manipulators, stages, and valves under ultralow temperature condition. Therefore, there is a
large demand for piezoelectric transducers for micro cryogenic actuators. The purpose of this
research is to realize an ultrasonic transducer that has a simple structure for applying preload by
thermal stress under cryogenic condition, and a noncontact driving piezoelectric micro actuator.
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Simulation result about preload for transducer at
4.5 K and measuring instrument under cryogenic
condition

.
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DEBFERT. HSARHEHITERBEETN
% (HSRE1LEF) ASZAEEAE300mELIE
DHERICHEZRHIL. ATN\UPZRELT
BEND, TORBEBEDSIFHTADMEAL
Fle. HSZABFDSISREEADFEEL. AT
NUTPZEH I DBEMPTHRE. KD B
BIBNDOEDMHHEREND. FHETE.
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@Grant-in-Aid for Scientific Research (JSPS KAKENHI)
@®Reader : Haruo Sato
@Period : 2020/4 — 2023/3

A high-level radioactive waste, residual waste - it
liquid after separating U and Pu from spent fuel in

a reprocessing plant, is vitrified being melted with ‘ % e E t.

glass material. The vitrified waste is disposed in the = T Bk
geological formation deeper than 300m, installed mapes — EESEOMBMER) o
engineered barriers. Then, groundwater penetrates [gr- i m&mm;ﬁ:ﬁ
from the rock mass and decay heat generates from = i

the vitrified waste. Each distribution of temperature, BRFLARL IBHTHE)
water content and swelling stress is formed in
buffer material, one of the engineered barriers.
In this study, we focus on model development to
evaluate long-time behaviour of the buffer material
by analyzing those coupled processes.
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Analysis System of Thermo-Hydro-

Mechanical Coupled Processes in Buffer
Material
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OEXZIHRESHZMEERIS BEBFEA) ©Grant-in-Aid for Scientific Research (JSPS KAKENHI) Fundamental Research A
OMRARE TREER @®Reader : Toshinori Kouchi

OFRIOEE~SHBEE @Period : 2018/4 — 2022/3
MEEOBE LICIEEREFENDRDBRELE T, COFERIE. MEHORITEEICLD

THBHEICKETIRRBETHL. BURBLET. INZNTIy hEFURT, Ty
MME BB MEROBRZBR ), COREXNZALOHERLHEIRELEOTNET,
ARETIE, FiEY1U—LYEPREERNZERVEERENEAE O KImRASTRICKD,
BRAZATIRICBIDN Ty MRRHIBEEEL DN, ZORBORAZEELTVET.

Shock-wave boundary-layer interaction on a wing of an airplane induces a massive flow
separation and leads to large-scale self-induced shock oscillation in a certain flight condition.
This instability is known as buffet and can lead to crush of airplanes. We have explored the
reason why the self-induced shock oscillation appear on a swept wing through this project by
using advanced fluid measurements, such as focusing schlieren flow visualization technique
and unsteady pressure measurement using pressure sensitive paint.
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Focusing-schlieren Visualization of
transonic buffet
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OPARFIRERTEIERRE#BIE BEEBARB)
Q-5 — BEXRE @ Leader : Yasuhiro Okamoto
OBNBEE~BT6EE @ Period : 2021/4 — 2025/3

ERIRF—0BHHRICAIT, KRENSEET—RAICAVSNST VI EBREREL TRRBHICHT S
U—BBIROSNTOETH, BRDSERELRAL—THERFTOE7 LINHUCERTOTENSR<E
SERORVEEHEIOTLEVET, AR CREBEERAL—FRCASHASAERI TRITHIET2R
KICKDRPOEMAERRT HEBIC, ERETHO>THHICHLTRENICERNENSERL - A %S0, B
BNBOREICLTEET ST THRANSORGICLBHET VI ORERN - BRfiU—AREBELTLET,
Laser welding has been required to join Cu electrical wire and Al battery case. However, the high-intensity
laser irradiation from Cu side makes it difficult to achieve the reliable joining due to the generation of
brittle intermetallic compound with high-resistance. In this study, the reliable and high-quality laser
welding of Cu and Al has been proposed by combining an angled irradiation of near-infrared laser and a
superposition of elliptic blue laser. A large incident angle of high-intensity laser beam with near-infrared
wavelength can perform gentle heating of Al under Cu. In addition, the superposition of blue laser before
and after the near-infrared laser enables the stable energy absorption and the high-quality weld bead.

©Grant-in-Aid for Scientific Research (JSPS KAKENHI) Fundamental Research B

SEFRNL— T EEIRH C K DB
Appearance of weld bead by perpendicular

irradiation of near-infrared laser
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HBEFEOHME
Newly proposed
laser welding
method of two laser
wavelengths
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BATVIVICBIIB) vV IREX N XLOBEL 2OHRIE I BRAERE T 0
CELIREE EFEEEICIIEER M ATIER @ Next-Generation environmentally friendly vehicles development and
BAREEEEE commercialization through industry-academia-government collaboration
SU—45— : SH|EfhE EFO]eCt (er;\llstry of Lakrjdklnfrasgructure, Transport and Tourism (MLIT))
OA*DT_EEF~A$D5EF @ Leader : Nobuyuki Kawahara
« g ©Period : 2019/4 — 2024/3
—WAZDERPRAS ZU)_EZHEW% =l u;iﬁ\{t?tiﬁlﬁ(..lat Dual-fuel gas engine is attractive for next-generation large-size vehicle based on spread of
ﬁ/mEATﬁZI/JJD‘ﬁ?J ﬂtb\%zb\: Bk, _AME@&E’)I“ PREMIER the shale gas and the natural gas cost reduction.
w  YRAZBBANICKD/vFVT Generation of knocking due to auto-ignition of end-
= DRENFETHD, KHROD gas compressed by turbulent premixed flame is main
=8 BN, BRENRARIVY problem. In this laboratory, it was found that thermal
VICBIBIYRAZRBERNICE efficiency increases in the PREMIER combustion
-.% BEHRHOREXN-ZLE mode that combustion ends rapidly without pressure
. B " 2. EAREEDEORE oscnlathn. The purpose of this stulels to elumdate_ the
i mechanism of knocking due to auto-ignition of end-gas
B e s @ (PREMIERIRSR) ZRET D, and to achieve PREMEIR combustion scientifically.
In-cylinder pressure and rate of heat release Visualization of PREMIER combustion and knocking in the end gas region
(normal, PREMIER and knocking) (Auto-ignition in end-gas region from top view)
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