E%%J }5‘21?%1& Division of Industrial Innovation Sciences

SRR ‘

TBEREZMTICB T 2EMIERD JUATARE P BRI OERLINAICOVTOHE - 5.

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

[ J—
L | "

Za1—-3S)bryhD—0 JTOevH OB Y —IL ERRRVAT L
Neural network Visualization tool for processor Factor search system

.

EIEBEY AT LB )

Bk - BEBEVAT L. RYND—5. TFa1UT+. EHRBESHEEODTFICEHITIHEHHA.

Education and research in the fields of information systems, mobile communication systems, computer networks,
security and electromagnetic compatibility.

RIRBEVATL

Wireless communication system

SEAVEI—TAVIVRT A BEFENL

Distributed computing system Digital watermark

L J
< =
St =] ] AhS
EB X\ ER T e e FE S SR R
MEL TR, OVEa—5., filffl. IRIVF—ICORBREFIVATLDSEL - SHEEERIMTORE - K.
Education and research on technologies for high performance electric and electronic systems including material,
device, computer, control, and energy.
C s bak i
BB BIERY AT s
BB T FIFINAR - w S it W 18
BTl NWFRT=WTIAARE  apesomLr7—2URE—5  +/7/ R
5&@]@% ﬁ'ﬁ%? . 5)}2@] DB Nano-scale device fabrication
Development of rare-earth-less
motors for automobile application
L J
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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.
L
e BEEMAD CBIFDAL/INUTH# BEH) ORENRIT KOy~ ZERENORY SO
Analysis of Behaviour of Engineered Barrier Material Autonomous Underwater Control of Underactuated Robot
(Buffer Material) used in Radioactive Waste Disposal Vehicle
. J
( Ll Al =
= Al
Frum bt s R
TR TR(CRT D, ML BIE AR, BMERET. BEMI. RAEHE. GE. RGOS HH.
Education and research on the field of advanced mechanical engineering of materials, solid mechanics, machine
design, precision machining, fluid mechanics, heat transfer, and combustion.
s
o
=EE - BERENS A 'I'&EEG)%U% DOTIFEBERAWVHED IN-RTV—VRIVIVRESREN IVIVANIERNOARIE, CFDEFT
@3d—FT47. (b)b—E—=2F  bIURENTLEDBIF D7 VG IET/HFICKBAMIE  Visualization and CFD analysis of spark
Development of tribo-surface with Development of curved  Acetone-condensation discharge in a spark-ignition engine
high strength and low friction : (a) hole EDM drilling with a  nanoparticle imaging in an
Carbide coatings, (b)Laser peening  suspended ball electrode engine of a spaceplane
. J

[0 27 FDIEN] [Introduction to Projects]

(EMESOREEY T Y 1 PIEEEDWNE

O BEAHRESRIF RN EME BEEMRB) @ Grant-in-Aid for Scientific Research (B) JSPS
QU—4F—ILAFI= @ Leader : Toshihiro Yamauchi
OHMTFE~TNL4FE @ Period : 2019/4 — 2023/3

YAN—KHEBOFORFEELLTHED, SROBEHTONT VD, —H T INV—FT(V I VAT LEEDY TII7(CIF. BENICE
FaUTLDORME (RSEHE) NEENTHD. BEFUZEANRUICHENBBEEEOTND. KRR TIE. SFEROEREYINITT THD
OSEVMMISEBUL. HBE(ICEFAVUTAHEIBOFEZASNICELTE. EFaVUTA BN DRBZRE L T ORIBZEIRE T Do AW
RICKD. OSH—RIVEMROIEFF DO EZNFI CTELREEY NI 7 OBEEDRREZRE T,

Cyber-attacks have been more sophisticated and increasing. On R i "
the other hand, software such as operating systems have potential Gar"a 1,'_' VRN " A 4
. . . PP 4] ”"L EW GSomBE M
security vulnerabilities, and attacks exploiting vulnerabilities have become e L TR
. . . il St ot B e,
a serious problem. In this research, we focus on OS and VMM which UL 5,“ by ﬁqtﬁiﬂg“m
are fundamental software, and propose mechanisms that make it difficult e e T
to attack security functions by restricting the influence of the vulnerabilities ”_!!_r_t:?_-!_ k]
even if an attacker knows the existence of them. B EMIOSIL0R, 0 BUEEsUF ANEHTRE

W T

\

S
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[O:8 Mﬂnflﬂﬁﬁﬁﬁ’\@SCAluﬂﬁbﬂﬁﬁ \-|"71} = |

> i

Z)*M I\ﬂ*Jb&ﬁ,(Df" SXHE l:tSNl:t ILFEL;ILEOJ'C&') Stz

b, BSEIPSCADMEEUEL U FICloTHESICEHIN
AR/ \-KUI7 DSCANRERE R EHE TED.

¥

loTHEETORSEMAIREY A RFrRIVEBOER
The use of cryptography in 10T devices and the growth of threats of side-channel attacks

(EEMMELCESCEE/\— R T PADY A RF v 2 VBSOS

@ Grant-in-Aid for Scientific Research (KAKENHI)
Fundamental Research B
@®Leader : Kengo lokibe
©Period : 2019/4 — 2023/3
To realize adequate information security performance in loT devices, the
implementation of cryptographic functions is indispensable. At the same time, side-
channel attacks (SCA) that exploit physical behavior such as electromagnetic emanation
leaked from hardware that implements cryptographic functions are becoming more
sophisticated, and the threats are increasing. In this project, we develop a design
methodology of cryptographic hardware related to the SCA on cryptographic circuits.
The design methodology to be developed focuses on the signal-to-noise rafio (SNR) of
the side channel waveform leaking from the cryptographic circuits. The cryptographic
hardware installed in loT devices can be expected to realize the SCA countermeasures
design without requiring knowledge of the cryptographic technology and SCA.

~\

.

ICT 3 KURSHli285E U EEEHR 4 1 7EIEY 27 LOBE

OREMREMEIE (PREEIBIH)
S5 —FHLRZ
OBNTFEE~DH4FE

BUAF CHAZED DRERDHABEETHHMIRFHY
FiEEE (BNCT) OBRFRT—5HEE 25— vheLT,
FROBADERENKT D5 - M3 - WAT—5%. ICTH
i LOESRIZRECHRELT, MEEERSIELHL b
DREICFIRESERRRTF1UT(KiliOELZEET,
EHHICIE. LXEDNTVHAESES PEMMIFESZZ0
FFAVDDTIEHL, FERCBVHZHIC [FE SIFEND
BEENHCAVSILT, EHORSHEDESGOELRES
b Gwﬁiﬁﬁﬁc\’é)w? IWUTRL, HBEssazE
a8, BFX-I- UE-MNEBBEORIERZREDEL. &
HTEFITBERERT —IN—AEREEHRTD.

HH i)
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NS %@ g/

f e REA

¥ Grant-in-Aid for Scientific Research (KAKENHI)
Challenging Research (Pioneering)

@®Leader : Yasuyuki Nogami

©Period : 2019/4 — 2023/3

With the main target of clincal data of boron neutron capture therapy (BNCT), which is a
next-generation cancer treatment method that is being advanced at Okayama University,
ICT technology is used to represent technologies, intellectual property, and clinical data that
represent future medical care in Japan. We also aim o establish advanced medical information
security technology that protects usabilty without sacriicing convenience by making full use

of cryptographic technology. Specificall, rather than using the widely used AES and elliptic

E— T e, CUNVE CTYplographies as they are, by skilfully using a mathematically called ‘isomorphic”

REBDIESRREDREIR

structure that has newly adapted, it is possible to use an enormous number of combinations of
cipher calculafions and ciphers. We will develop a highly secure medical information databese

Realization of an enormous number - sygineion method that shuffes the data epresentaton method and combines a new secre

of ciphers

sharing method without compromising the convenience of e-mail and remote browsing.

.

O BARFMRES T PR R E B Rl
EffFFE (2018FE~2022%E)
7B WEE, BERREB)
(2018FE~2020%FE)
SU—F— 1 BEE
BHT2IXRIF—. REFEEKRCIEEEDE
RICET MBI ORI, SEFAORE
BRI RILF—YPERZOEEBNE
L. BBEmin st BRI ZBELT /8
ZHRDCHBRIERD SICAICEDERARNS
KRE~D THEEL] Rz, MROHDOHMER
HICEAMEICHEUDIF B,

ENRERRIT SRR R RE U IOk e

[mumagnnoma| [ smesTmREE RRoE |
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HARD T L—=AF=—23
Coneeptual framework of our research
WERDOIL—LT—2

Conceptual framework of
our research

-w!._—-\. {RdwF. XEL |

- HTE - TI\A ADKRER

©Grant-in-Aid for Specially Promoted Research
(Fiscal Years 2018-2022, Member; Yasuhiko
Hayashi) & Grant-in-Aid for Scientific
Research (B) (Fiscal Years 2018-2020
@®Leader : Yasuhiko Hayashi
A framework of our research covers from discovery
of basic research to application towards practical
use and focusing on developing next generation
nanomaterials and devices using structural dynamic
analysis and computational science. Our research
addresses to the solution of various problems
such as energy and environment by promotion of
advanced use and development of next generation
energy material, and "Bridge" from basic research
to practical application effectively and efficiently.
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On/Offg 2R vF

Schematics of an acoustic diode
and an elastic-wave switch

v I ERVERRICAI ERWEEEI (T — K - A/ vy FORFE

¥ Grant-in-Aid for Scientific Research(JSPS)
@ Leader : Kenji Tsuruta

@Period : 2017/7 — 2021/3

In order to realize "Society 5.0" in the next decade,
further evolution of information communication
equipment is indispensable. However, the integration
and miniaturization of electronic/optical devices is
approaching to the limit, and hence the search for
alternative information transmission media has been
an urgent task. In this project, we aim to develop a
novel information transmission/processing device by
controlling the propagation of acoustic waves and
phonons in the media. By using phonons, devices with
less environmental burden can be realized, which also
contribute to the SDGs strategy in our university.

\

Oty NYZE1L-9C K BREYIE\Y

)V EERT MRBRIE CRIES TS

O BEREMRESTIARRERFHEE @ Grant-in-Aid for Scientific Research (JSPS)

QU5 — [ FFFpE=E
OFRS0FE~RH2EFE

MU, AAXSEIYICK O TRE

@ Leader : Takayuki Matsuno
@ Period : 2018/4 — 2021/3

O—7PHEEDFEPFEOORY MBI\ RU VTR TIEOHEHF I TEEDE
BLICBVWTEETIHRE, RIRENTVFBA. ZNREFIRZEETIVICKDTE
AT AEMHARBLTVWAH BT, ZTTA
AARTEO—T DX S HFHRRFHMAICER U, P-datatFace-Listid & DAIBER
BAASEVYEHRH SHEUORY SOBETEZER T 5FEZHBELTVET,

Robotic handling of flexible objects such as ropes and cloths is important in automating factory assembly
work but is not currently realized. The reason is that there is no methodology to describe the shape of a
flexible object with a model, nor to identify the state of the flexible object with a camera sensor. Therefore,
in this research, we focus on linear flexible objects, and construct a method to generate robot motion

plans by extracting topology information such as P-data and Face-List from camera sensor information.

ORYNCKBO—TDI\VRU Y TRERDEF
Appearance of Rope Handling Experiment with
a Robot

5'5 ETASHAI DB N TERIREICH T HE

OHZMAE MBS (BBZRA)

\

BINT T FOXAZX Ly

©Grant-in-Aid for Scientific Research (KAKENHI) Fundamental research A

OMRRERE IRER
OFRB0FE~FI3FE

Rz ORE ECIFFEREMTFIENDENFH
ELFT. COFERIE. MEHEORITHRMY
[CLOTIFRAICHEETDRFBETHL.
BUIRBILE T, INZNTTyhEHUR
T NTzuvbd, &EB. MEEOEEZERL
fe8b. TOREXDZXLOERRPHIENER
BELOTVET . KRR TIE, BiEaU—
L VEPREZRZEAVCIFER EIEHRE
EDFEImRASTRAICKD. BREZEITHHE
[CBIFZ/INTIYNRRDEEECDDD. £
DHEBOFAZBIELCVET,

@ Reader : Toshinori Kouchi
@ Period : 2018/4 — 2022/3

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.

l’.*ﬁ}EJ:LU VALK BESR/IN T TV D
EIE 4

Focusing-schlieren Visualization of
transonic buffet

J
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¥ Grant-in-Aid for Scientific Research from JSPS (KAKENHI)
(Fundamental Research B)

O ERBOEE~STPEE @®Leader : Naoya Tada
SRESRIG, BEMBICR - BIER LT P’j;:l'c;/(lt:aﬁl(::\g‘:‘rl;faol?rgve elastic and plastic anisotropies
BLTHD, —HENZHEEZSZ TEHRAO

in each crystal grain and their stress and strain distributions
are not uniform under uniform mechanical loads. Since an
expansion of the inhomogeneous deformation brings about the
fracture of whole materials, it is very important to evaluate the
inhomogeneity. In this research, we focus on the inhomogeneous
height distribution (undulation) in nano meter order and its
change with small loads. Based on the relationship between
height change of surface grains under elastic deformation and
that under plastic deformation, expansion of the localized plastic
deformation and fracture are predicted.
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¥ Change in height distribution on the surface -8

of polycrystalline metal ] L b 1%
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CBEFRFMRBSHZMREFE (BEEH%RB)
SU—5—HH R

BH2EE~5FE
IEBRREOIAMERDIHE RTINS RENDH
ZOEZHOMITIE, SREMHOEBMERANINERERE
MINALSND, REMIICESEEU HFEOSERELZE
HeEL, INFTICHEMIICE SRR MIE, ERUTHNIED
REFBEERARBEZTIRVVNIEZREL. J0LHH
REEAUNIRZAVSILT, MIHEICIOLARIENOS
BIPMBY. BMEICENIEEREZT R TEDTLZRES
DIELTWVD, KRR TR, B BHRODNIRNDEAIC
FORAUANIL O LFERMY. BRGEEEZAV RN
B BREL LT EMROTREMICONTREZTOTWS,

N1 TV REREBARENTIC &3S HEESEH HFEDRIRE

¥ Grant-in-Aid for Scientific Research from JSPS (KAKENHI)
(Fundamental Research B)
©Leader : Akira Okada
O Period : 2020/4 — 2024/3
For low-cost manufacturing of engineering parts, forming and molding
using dies and metal molds have been widely applied, and the machining
of metal molds has been conventionally done by electrical discharge
machining (EDM). A new method for shaping the molds and the surface
modification has been proposed, and hardOCrC layer with high corrosion
resistance and high mold releasability can be successfully formed by
EDM finishing using chromium power mixed dielectric working fluid. In
this project, the higher-performance EDM finished surface with smooth
surface on practical level by mixing other metal powder are investigated.
The possibility of double-layered surface formation consisting of WC and
CrC layers is also discussed by using tungsten electrode.

WE-Co shettrods

Process |
Cr electrode
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—EMHDHI'ICN
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Thim and smoath
WC surfsce layer
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Smooth surface with uniform Cr distribution by EDM finishing by using Cr powder mixed working
fluid (CrPMF) and improvements in water repellency and corrosion resistance of metal mold surface

Concept of double layered surface
formation by hybrid EDM finishing

.
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