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Development of new ferroelectric piezoelectric materials for nanomedicine
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A ﬂ Leader : Yukikuni Akishige (Professor, Faculty of Education)

Zonhoa Dai (Researcher, Research Project Promotion Institute)
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We are developing new materials for nanomedicine. The research targets are ferroelectric
and piezoelectric materirials. One approach is to make the piezoelectric materials used for the
ultrasonic diagnosis free of Pb. The other approach is to develop good materials that absorb RF

radiation of high frequency and convert it into heat to make the cancer therapy by hyperthermia
more effective. Furthermore, we fabricate nanoparticles for the drug delivery.
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Raman Imaging of Chemical Species in A Fission Yeast Cell
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Safety Evaluation Group

Leader : Hideo Akiyoshi (Asociate Professor,Faculty of Life and Environmental Science)
Tatsuyuki Yamamoto (Professor,Faculty of Life and Environmental Science)
Shunsuke Shimozaki (Researcher,Research Project Promotion Institute)
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Our group have found out that the CoenzymeQ10, solubilized by y-cyclodextrin, improves
the growing of the fission yeast which can not create CoenzymeQ10 by itself. The aim of this

study is to quantify the activity of the yeast by means of the so called Raman signature of life
as a probe.
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Study on functional utility of ‘Saijo’ persimmon and environmentally symbiotic crop cultivation
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Environmental symbiosis/Regional agricultural products group

Leader :Hiroyuki ltamura (Professor, Faculty of Life and Environmental Science)
Tohru Kobata (Professor, Faculty of Life and Environmental Science)
Toshio Sato (Professor, Faculty of Life and Environmental Science)
Makoto Kawamukai (Professor, Faculty of Life and Environmental Science)
Nobuo Kobayashi (Professor, Faculty of Life and Environmental Science)
Singo Matsumoto (Associate Professor, Faculty of Life and Environmental Science)
Junko Kasuga (Researcher, Research Project Promotion Institute)
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We aim at improving an environmentally symbiotic agricultural system, and developing the

functional utility of regional agricultural products of Shimane Prefecture, such as asbio-ethanol
rice, spicy Japanese radish, ‘Saijo’ persimmon, ‘Delaware’ grape, and so on.
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Development of the techniques for the recycling system of organic waste
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Leader : Shingo Matsumoto (Associate Professor, Faculty of Life and Environmental Sciences)
Junko Kasuga (Resercher, Research Project Promotion Institute)
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The number of municipal sewage treatment facilities has dramatically increased since the
1980s. The increasing cost for disposal of excess sludge has also become a serious issue
in local communities, since the reuse of excess sludge accounts for 11% of the total, with
most of the rest having to be reclaimed or burned. Therefore, efficient techniques are urgently
required for reducing excess sludge. We tried to develop such technigues using fermentation,
and to establish a recycling system whereby the residues of excess sludge would be reused as
effective organic resources in arable fields.
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Fundamental research for the application of titanium oxide thermoelectric materials
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Leader : Hiroyuki Kitagawa (Associate Professor, Faculty of Science and Engineering)
Yasuji Yamada (Associate Professor, Faculty of Science and Engineering),
Shugo Kubo (Professor, Faculty of Science and Engineering),
Shigekazu Morito (Associate Professor, Faculty of Science and Engineering),
Kenji Fujiwara (Associate Professor, Faculty of Science and Engineering),
Hiroshi Tanaka (Associate Professor, Faculty of Science and Engineering),
Shijo Nishigori (Associate Professor, Center for Integrated Research in Science)
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Titanium oxide-based materials, such as TiO, and SrTiOz, are promising for wide range
applications including solar cell, thermoelectric device and transparent electrode because of
their semiconductive properties, excellent environmental friendliness and cost performance.
We have been investigating the preparation method for the conductive titanium oxide-based
materials by using pulsed current sintering and sputtering techniques in order to examine their
suitability for the industrial applications.
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Study on usage of geological resources as general resources: Especially for Iwami-
Ginzan silver mine and San-in * Shimane Geopark
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Leader : Masahide Akasaka (Professor, Faculty of Science and Engineering)
Shigeru Izumi (Emeritus Professor), Toshiaki Irizuki (Associate Professor) *,
Hiroto Ohira (Associate Professor) *, Hiroyuki Katayama (Emeritus Professor),
Atsushi Kamei (Associate Professor) *, Hiroaki Komuro (Professor) *,
Tetsuya Sakai (Associate Professor) *, Yorihiro Sawada (Professor) *,
Youko Suyama (Professor) *, Akira Takasu (Professor) *,
Hayashi Hiroki (Associate Professor) *, Barry P.Roser (Associate Professor) *
* Faculty of Science and Engineering
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In a 2009 years sprout research in shimane University, ‘Study on usage of geological
resources as general resources: Especially for lwami-Ginzan silver mine and San-in - Shimane
Geopark’, we are evaluating the geological inheritances as “global natural resources” in view of
points of science, education and promotion of industry under the cooperation between industry,
government and university.
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Stabilization of and Business Models with the Open Source Software through Cooperation
of Industry, Government, Academia, and the Software Developers' Community
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Leader : Tetsuo Noda (Professor, Faculty of Law and Literature)
Cooperator : Masahito Hirakawa (Professor,interdisciplinary Faculty of Science and Engineering),
Masahiko Nawate (Professor,interdisciplinary Faculty of Science and Engineering),
Mitsugu Suzuki (Professor,interdisciplinary Faculty of Science and Engineering),
Keiji Akuto (Pfrofessor,Collaboration Center),
Terutaka Tansho (Associate Professor, Collaboration Center),
Yukihiro Matsumoto (Visiting Professor)
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Open source software development is advancing in arenas other than corporations and institutions.
This project examines technigues for producing documentation for and guaranteeing the stability of
open source software, focusing on the object-oriented script language Ruby. In addition, empirical and
theoretical research will be conducted on the value of business models in this field.
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Establishment of a Community-Based Network for Research on the Prevention of Life-Style Diseases
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Project Leader : Toru Nabika (Professor, Faculty of Medicine)
Principle Investigators : Kuninori Shiwaku (Professor, Faculty of Medicine),
Shuhei Yamaguchi (Professor, Faculty of Medicine),
Junichi Masuda (Professor, Faculty of Medicine),
Shunichi Kumakura (Professor, Faculty of Medicine),
Katsuhisa Ito (Professor, Faculty of Life and Environmental Sciences),
Takashi Fukino (Professor, Faculty of Law and Literature),
Tsuyoshi Hamano (Associate Professor, Research Project Promotion Institute)
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The goal of this research project is to build the community-based network which contributes

to making clear the risk factors for life-style diseases. The reason for doing the research of the

life-style diseases is that it is one of the urgent issues to be addressed in Japan. With this new

network, evidence would be shown regarding promotion of not only prediction and prevention of
life-style diseases but also revitalization of regions in Shimane.
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Development of diagnosis by which health condition and the Pre-symptom can be distinguished at molecular level
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Leader : Yoshihiro Sawa (Professor, Faculty of Life and Environmental Science),
Seiji Yamaguchi (Professor, 1), Michio Hashimoto (Associate Professor, 1),
Haruo Takeshita (Professor, 3%1), Akihiro Oohira (Professor, 1),
Yutaka Ishibashi (Associate Professor, %2), Kazushige Yokota (Professor, %2),
Makoto Kawamukai (Professor, %2), Takahiro Ishikawa (Associate Professor, %2),
Hiroyuki Itamura (Professor, 3%2), Yoshihisa Ozoe (Professor, %2)
%1 Faculty of Medicine ¢2 Faculty of Life and Environmental Science
ATOVIUME, BIERNURADEZEEL O THRRICESDEVDEZBADDE, ELHNESUICEE
18% E=3 M ERDEE R b L ABESI DR G ZIBIRE U THERR UEWIKEZ D F LAV THIE S © 75 7EDTE

Y7ZBELTVE T,

As oxidative stress might be the cause of most diseases, the project aims to develop diagnosis by
which the Pre-symptoam can be judged at molecular level using both hereditary antioxidant ability and
antioxidant compounds in foods as markers.
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Project of publicizing classical literary materials in San’in Region
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Leader : Kouiti Asida (Professor, Faculty of Law and Literature),
Juniti Yougi (Professor, Faculty of Law and Literature),
Norio Tanaka (Professor, Faculty of Law and Literature),
Toyoji Hara (Associate Professor, Yonago National College of Technology),
Masakatu Yamazaki (Associate Professor, Matue National College of Technology),
Anri Sasaki (Curator, Tezen Memorial Museum),
Noriko Gamou (Chief, Izumo Municipal Office)
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1. We conduct bibliographic surveys of classical materials in the libraries and personal residences
in Sanin Region to develop and to tentatively release a prototype of the Database of Classical
Materials in Sanin Region.

2. We introduce and throw light on the virtue of literary works, especially waka anthologies concerning

lzumo Region, which have not yet been well known, novels in Edo Period transmitted today in Sanin
Region, and kanshi poetries created in Sanin regional literary world.
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Studies on the mortuary practice and the view of life and death in the Jomon period

WHE  RE3A (RS - HEBdR)

Yasuhiro Yamada (Associate Professor, Faculty of Law and Literature)
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Investigating the mortuary practice in the Jomon period, we can understand what they
thought about death and life. As the result of many studies about them, it is becoming cleared
that the Jomonese believed the thought of rebirth and circulation of life. Natural science denies
that thought, but many Japanese still believe in it in the depth of their heart. So | have been

trying to apply these old but new thought to the way of death and end-stage medical care
today.
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The research on the future industrial policy of the local government in San-in area
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Leader :Kimio lino (Associate Professor, Faculty of Law and Literature),
Yoshiyuki Nakabayashi (Professor, Faculty of Law and Literature),
Tetsuo Noda (Professor, Faculty of Law and Literature),
Keniji Taniguchi (Professor, Faculty of Life and Environmental Science),
Toshihiro Kitamura (Professor,Collaboration Center),
Terutaka Tansho (Associate Professor,Collaboration Center),
Takashi Murosaki (Shimane Prefecture Agency)
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The impoverishment of the area economy doesn't stop. The cause for it, we think, is the
prolonged flounder of the business conditions and the reduction of the public investment
However, the biggest cause is because the area economy can not correspond to the conversion
of the industrial structure. We are examining about the direction of the industry-promotion plan
which the local government in San-in area should put together under such a situation.
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Geographical study on rural development in hilly-mountainous regions
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Hirokazu Sakuno (Associate Professor, Faculty of Education)
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The regional problems in hilly-mountainous regions face a new phase today. The community
has rushed into the population decreasing society, with overall population in Japan decreasing
continuously. A new movement of progress and further depopulation and aging is especially
seen in the settlements that are a minimum regional unit in the hilly-mountainous regions. The
purpose of this study is to examine structural conditions of such settlements from the aspect
of "Defense" and “Attack”.
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Relationship between body composition and metabolic function in young women.
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Taketaka Hara (Associate Professor, Faculty of Education)
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Many women have a desire for slimming in our country and they are practicing a needless
weight loss. In such a case, it is not rare that the people correspond to Normal Weight Obesity.
They show standard value in BMI (kg/[m]% 18.5<BMI=<25.0), but their percent bady fat is high
because the lean body mass is decreased through the lack of exercise and dietary restrictions.
Weight cycling, a repetition of weight gain and loss, is one of the reasons for Normal Weight
Obesity. In this study, it was shown that Normal Weight Obesity and weight cycling induce a
reduction of resting metabolic rate. In addition, the improvement of resting metabolic rate by
fitness habits was observed, too.
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Development the teaching materials and methods of traditional and local music for
community-based music education
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Koki Fujii (Associate Professor, Faculty of Education)

IR ICIRS UEBERBAEDH O HZRRL, HHICILBMSEZ D «—)U RIS, EsldEHRE
DHEIEICDNT, RD2RZHDICHFRULTNET,

1. BT ([CHITHEREIEDEHE
2. HBEEXUFE/RE

| develop teaching materials and methods of traditional and local music in San-in District to
explore community-based music education. Thus, | mainly research two themes as follows,

1. Developing teaching materials of traditional and local music in San-in District for music
education

2. History of relationship in music education between Japan and Korea
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SAT70—0 L UTRDEATVDMEG, BEEEZERRETT . —KEKOERERE(L,
BREICBVTH, —THEOEDSEVICHEL, DRAUENSRECEO>TVEY, RER, EE
WHADHFHFZHOIC, HEDALCHEDS S (CEXRICEHTEL), BREFPERAF(ICHEDOTL
JEDMCDVTHHR UL TWVE T,

16



|

ey

LL

]-\

Q

AN

=

ju}

%ER T iR B R DO FEM E N URRINAICE T A

Clinical applications of DNase |, a genetic marker already used for forensic identification

T2 1 FE BIRAFHRHE
MAERRERE : T BB (R - %)
BRI T (Rl - B30

Leader : Haruo Takeshita (Professor, Faculty of Medicine)
Junko Fujihara (Assistant Professor, Faculty of Medicine)

D REEsRDNase [ (deoxyribonuclease 1) (&, & FO@EKDIEES ICEEL, HFICHER®
R CEENS <, I%EaE%O)E%HV A—EUTRAEINTWVE T, <D DNasel [F&EE
MZEFEE CTH D, 2EDONILETLTF, DNASET * 1 (18) BKRKUDNASE] * 2 (2FY) B FEEL,
P2A4BBBDT7 = /BHGIN(JILIZ) hBArg (ZILF=2) ICEBRUE YT, HAATDNase I
BRRDAE, 1EDAEERTOTNE2SE ~ 55, BEPAEENOSMHDHIEZECED DT
WEWLWSTERDDDE Ulce CDTENS, 2RDBELFIE 1RICHERTINSKEEICHITD
ERERENERICEL, KEDBBRRT(URI ITF7I59—)THdDI EAFAEBIFHRBLE U,

Human deoxyribonuclease I (DNase I) exhibits polymorphism at both the protein and
DNA level, and thus is potentially one of the best biochemical markers for forensic practice.
Clinically, the DNase I gene is considered to be one of the susceptibility genes for gastric
and colorectal carcinoma, and myocardial infarction. Since the discovery of the utility of its
genetic polymorphism for forensic purposes, research on DNase [ has expanded into clinical
applications.

5, HEEERODNase | DK I[CRBREMELTFE U CEREKRBOEZECESID
DHFELARRETT, €T, LEBHEGFHEFREMCS(FSDNase [ ZRIDBE D MARZEEL
le&l?, BEBTOMICKESEENROOSNE Ul 7I 7 NERTIE, DNASE] * 1 D8
EBIIDNASE | * 2[CtENEFEN ofcDTIN, 7 ITUNDANERMTIEIONASE ] * 1 hiR& TEE
EBIComUTWERUlce INEFRERMIC, I—hHY 7 VERMICHITSHDNase 1 LR D)l
DNASE ] #2ICKRELRo>CWE UTlc, —RIC, I—HY 7 VEMOLEIEERERER, 7Y
PANERICERXTEVWCENFEEN, SEDDNASE] * 2L DB EFREOREZX[HIT 5D
DEEZRBNF U, S5#IF. DNaselBGFEREDEEFNEEPEENEEZFHMICHEL,
EHICENS L2 HROBPOHREERE EOBRZFEAL TVEZVEBZATVET,
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Study on prevention of pediatric disorder due to inherited metabolic diseases using mass spectrometry

T2 1EE BRASHRINE
WA ER (R NEF - B%)

Seiji Yamaguchi (Professor , Department of Pediatrics, Faculty of Medicine)

RRZR DO CVBDEZHSTICMET DL, PHTCEREDELET DEFTNDOETDRINGDOF
9, BHICRDITCEENATNEIRERLEZHSCEDTED R RNHAESEZ, HERRICHE
RBUTEREZTIIOREEMERVARIU—ZUTEVVNET, IEBIF, K5 »AD SERE
LUeAEDMRIFEZEENTOFEACRERRELC, NEDEEREZFH I DMFRZTo
TWET,

Neonatal mass screening is a nation-wide program to detect inherited metabolic diseases
(IMD) in the presymptomatic stage (neonatal period). using a small amount of blood collected
from neonates, in order to prevent children from handicaps due to IMDs. We have been studying
efficient methods and systems of the neonatal screening, including an innovative method,
tandem mass spectrometry, GC/MS or molecular analyses.

HERYRAROU—Z0T

FERABERB(CLDESHRETHZENE LT, DHAETIFBIIS2EXDEEERHBINTVE
T, MEBDDRIZMRICITON, 30FRDODEICHFLED 1 AAUEDFEDNESHE
PDHFHONIEEVWDNTWVWE T, FEIFIMARFEZESH (1 1REDZD3mmDIR DD/ F 1
D) & FE>T, HAU—E (A AT vtzA), EIA, ELISAERETHREASINTVEYT ., U
VWRBREEELTY VT LARBENNET (FVTLYR) ZEATDEITHHDFET,

I ITF N RAE

FUTFLRAZEATNIE, FBICBRECONTE 1 BORE C20RREMU EDORK[ZRE T
T ELDMDF U, DHETH, FHIBFEELD YT ARYADEAICDVNTEEFEHE
R ERILCER) TR ZIRO TVE T, YT ANVAEEAITNE, BELDBHEB100
AUEDFEBEBENHONDLICIEDEZEZSNTVET, BESZK, Z2EIVYILY Y NE
EDFNEEBEZHIR v MDD — I HIDREEEDTVET ., CNSOREBITOMEZES & (HEWVIT
KLEENCEATINDTLL D,

GC/MS&

SUTLIRA - AOU—Z22T D EDMETEZRT, AENROFHIFEEZBENE LT, GC/MS
EZAWVWCIRPEREBDTT7ZUET T GC/MSOHTCIIMEEDIERENIEE (CZ W e ML T DO
T14—ILZRUE T, ILcBIF[CC/MSEREDITT —5 / BBEET-BEE2Y 7 M ZFRFL,
FBICEBCERBETHENTEDLDICUE U, 1B, HEALEH SEM 1,500, 7IT7H
EH O FEBHBEHOOMKEZZTTVET, BRLAOBERLEY T NE7ZY 7, I—0Ow)\, =R,
R E AN > TVE T,

; T AR A RRRYY—=2 5 (A HR) GC/MIS : 2 iE (Rep A B HT)
AHEE-IEER R BEE D ELF 2 (BIRRF/NERD
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Investigation of bone metabolic disorders in patients with type 2 diabetes

A B8k (R - &)

Masahiro Yamamoto (Assistant professor, Faculty of Medicine)

BHEBECERRKE SWECEREOSVEERCTI, 0F, EREEEEEBEEDMFRNTU
BICHENST, BINAENTDIENHESHEED X U, IcB(F, HERFEE CEEEDE
TUT, BHMMBMT S CLZRVHL, RONPEGREZAVWCEHEICEEZFHE CE DA
ZMFRLTVE T,

It is known that a morbidity of osteoporosis as well as diabetes is high in elderly people.
Prevention of hip and vertebral fractures is needed because these fractures decrease quality
of life and relate to poor prognosis. Recent reports show that patients with type 2 diabetes
have an increased risk of hip fractures, in spite of their higher bone mineral density than that of
normal subject. We have revealed that increased risk of vertebral fractures is associated with
poor bone quality for a diabetic. Now, we intend to establish a convenient assessment system
for bone guality by using blood samples or imaging methods.

RE(EYE (AGE) EHEEEIR

FREF BBELSENOHDIBFRIT. 5%
ElF, 58ED70%%5HATHRFCHD, BHEER
FEDEZMICEEERAENLLFHEINTER Ul

ULHL, BREPATOA NEBEZR(ITDHEET
& BEENMET IO EHLSBITHENTDI &
o, TOEREFEEDFEZBRIZITTVERT,
BROIAS—5VIE, AILVDLDEETSHTAET
HDEND, TOMERFEEIEREICEELR
T, —hH, XYV IVIFKRRME{EYE (advanced
glycation end-products; AGEs) D1D T, JEE
RHCHERBRLINERICRDIEINT D ENHSNT
WET, REREYICBNT, BRARY VI VENR
BINTdE, BEENMETI DL ERENME
TgdENREINFE U, TORY SV IV,
SN BEBZEEETDMEZE T DD, BEIL
BIDCEICK2TOAST—TVDUEPHEH%D
NIciER, 8REMETRITHEEASNTVET,

BRREBEZABUCHER, EESITOENESE
BEDERTNERBERET, MRPDRY NI VEE gﬁ?iﬁg;};‘g;gg& SEURE
DEMEBEFRTDCEERLEBIFEVEUE U,
COBRIE, BEOETRICEDHEBIFNDELD T
EZEBHERLTED, MAFDONY IV REATEDMERSITOTACHIL DI REMENRENE U
1o
BARBELYMEZSHE (RAGE) BHE

—73, AGEslE T N7ZR#T DK IELMWEZ A (receptor for AGEs; RAGE) Z/T LT,
BRHICFEITDCENMRERTRINTUVE I, MKPICIE BSHDAGEsEEE L,
IREXREICHEFET DRAGEEDEEZHET D, [BEDZER]| ThdARR D WERAGE
(endogenous secretory RAGE; esRAGE) hMFELFE T, HERFREBEDFAE CIRET LR,
BEDZARFENERMICAE T DE, HABITMENT D ENESNERDFE L. BEER,
HAEBITEREGHBEN 2fcl ENS, AGES-RAGEREZEN U TEBENRESNDAIREMENREN
FUTz
SEDRE

REDECH, BIUCBEFHIENDD T, CNHDRIMEECCTERZ AU\ B BT
MOBERMEZRST U, BIBALEICHEIITIEVNEERZ TVET,
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Studies on eukaryotic epigenetic regulation by using fission yeast as a model organism

MRARE - Mgk KB (R0 - B, RREARifiR B < = 20 12t R G-ME))
MEBHE - BHE - B0

Leader : Hiroaki Kato (Assistant Professor, Faculty of Medicine. PRESTO, Japan Science and Technology Agency)
Collaborator : Takeshi Urano (Professor, Faculty of Medicine)

E bV LICIF2E~2 A5 TOBGFOHFELET. UL, 2{EUBESOMRRIEZENS%Z
IRTCHRALTLBDDIITREEDEBA, MRISIRBDT7 AT T « T« —7Z&RDfcs. DNAL
ERXNVOEHERMICL > THERD DV FIFI T REELFZELRBLCVET, CORKRIETEY
IRTAVAELTHISNTWVE T, WEBEDREFZETILEYEULTAHL, TEIITRT «
W JIFECIRZMEIL T TP ZHFR L TNE T,

Even though there are 20,000 - 25,000 genes in the human genome, each differentiated
cell does not utilize all of them. The cells know which of the genes should be expressed or
repressed through chemical modifications of DNA and histones in order to keep its unigque
identity. This phenomenon is known as “epigenetics.” We are studying how the epigenetic
memory is established by using fission yeast as a model organism.

MADEE

BEREYOREHEIE, EX YT VIRTEICDNANESERMWER I VA Y — AMEEZEAREA]
EULTERICOVIT MO EFNTVE T, TOHDODEHFDEEFI—HKCTIFFL, BLFDIE
BBV, LWhd[HRE|MNEESI—J70OYF ViEEE, SEICEBLCEDIRENEE
BINTO70OVF VEENEFEELET. FIZE FHBEOAXDXREBHED—FEFATOIOY
FAEESNTHED, ZDPRICEDEUBDELFEDENMHESNTVET ., WeHlEF BEIEF
NENDBEZ SN RERSZETILEYE L TINTOIOXF VZMRELTVE T,
CNETOMRER

BENESHEVERFEUOSNTEIATOIONF U ZER T HIcHICIE, TUDZDREET
RNARU XS —TIl (f5Z % T 8%) iS5 %170 CRNATSREZEDEDHNENDD X
T MIEBIEDREBODBETCENMRICE O TINEZRERL, HFRICHEKITTSciencess(C TH
xUF U (FRER),
SEROERE

COHFEBOHEFRNEMTHRROER, NTOTONF VZHRT DLHEHI DV TOHIRED
BOREDETUC, =75, NTOTONTF VZFRICHIL T HIEEMHFFEAEEAINTVEE
Ao RAEBIE, BEDEBRRZBEL CNTOIOVT VEIEBOBAICIRDBATNE T, o
KEBICHBITDTIEI I RT « v IHMEKBEDERS, SFEEREYODEHEBORAPELER
DHEEICHFSIDEHGFINET,

ERBBATOVOVFVIE RNATRUXS—EIDERICLD
RNAMREEIC K DHERFEND RNAZEHEH R <RD
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Past, Present, and Future of Visual Interfaces

T2 1EE BRASHRINE
T EANREBETAE - 8d%)

Masahito Hirakawa (Professor, Interdisciplinary Faculty of Science and Engineering)

OVEa—50, BLOEEICRDEBHEVEBEREUVTREITDICESLERAD 1 DI, ZD#HRIE
RENSHDET, T—IYPERZEEHLICERLEL, TNZFREDNVORAFZE O CTERRFT
BDIEDHED KR DE, SHNENERKGET 2 7IVA VI T T —AEMENE T, EFETIE
BICREICELEFTDT, MEPRELE, ORCFRESRZEATDOHEDERIELTVET,
S, NEORERFEZZR UICHICIEEY 27 )L 257 T —XICDVWTOMENERICTE
DEI,

One of the key technologies that helped the computer become an indispensable tool for our
daily life is the user interface. The interaction style allowing a user to directly manipulate visual
elements on the screen is called a visual interface. Recently, researchers have been interested
in considering other modalities such as haptic function or audition, in addition to vision. It is
promising for the future to consider the notion which counts our perceptional characteristics in
interaction with the world.

EYa7IA V5T T —ADFE SRR

1980FFIEZIEICLT, OVE1—FDBRIEAEFAELHEEDD LFE LI, ZN&FETOIY
Fa—%(F FABICE, FRITHMIOLSHBEKRAPEDEERED EICKO>THHTEET D
KRYTURE, ZNH, BENRIRZ I VE1—9YBEICHETD, LWhodEya7Ib1>5 7T
—ADEBRNERBENFESZRSTCDTT, ABDZFTEDERD DB, BEFHENSFSHN
DEEDNDED, CLKERLEETTHOEEDEAF T, RACTIE, (2K BEZN UERE
HERRICNA, BIRDPELEEZHFEDEDTET, BoEZE TEALNGFEZ AP IV E
1= EDETITADRDICTDRFDERBINTUVNE T, EREDWII Y 20V 7 hEXbox
MProject Natali&k &S, ZDLDEFIZERD T EDEHFT,

EBDMEETH, KICFEZRTFTCEHNUED, 7TV EZRIIKDEEMRGEZEHFS
HbET, BATREULLSATREDD
DEBRIENERD I OSE I AT LA%ZR
EUCTWET, SEDEICIF, —K
IFOERRERICHEL, £<DXKIG
BHICRBICE>TCIEEFR U, —FA
LB CIEED T EDHEREVRNERE
DFRFZIRFIICR Y (3XkTT) F1E(E
B EVaATIA VI TI—ADE
TP CI, RE, AEDHIET
DERMRIFADHAKRD 1 DELT
BDHEIZEITOTVNET,
BRIZBAT

ITEDMEEEDTRNE, BELHNSDED 2E|DIERBHED
AFH, KOBARICED CENHRDIVE 1 —YDEIRZBIET
BDEERAFT,

ECAT, RERFZN 1 DTHIZLTWVWDDIFTIFEL, b
RRE2S () S EAWICEELTVD T ERDD D TVET, N
FTIF, YENICEEDDIEE(CKIET D ENEBLIKHHNT
TFULED, ZNAET a7 IVA VI T T —RAEUVUTREEFH
FUHEARLDTY ., ARICENT, E@HRXE=Y DEPFIFRE
[CIEEZFDARTID, BRENICIFEVEDSHLTVDELDIC
BAFEYT, AhfeBlE, CORDIE, ABICE>THRAICHRS OV TR 2 e bRE 7
Ea1—5DHbHFZEERLTVET,
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Aiming at well-lighted tunnels and saving energy using LEDs.

MARERE : R B2 (REBLLAE - £d2)
BEE BAGRGE LA - B30, WX EH&E(REELAE - GEin)

Leader : Shigeyuki Funabiki (Professor, Interdisciplinary faculty of Science and Engineering)
Yoshihisa Fujita (Professor, Interdisciplinary faculty of Science and Engineering)
Masayoshi Yamamoto (Associate Professor, Interdisciplinary faculty of Science and Engineering)

BE MURIVRBHRAEULTC, 8EF MUDLLD, EEF MUDLKT, ZUTHEXETH AL
S5NTVET, INBHREOFEHE, 9,000 ~ 18 000KEEE CHD, BIREADEZID LY
RIVTAYTFVAF R TIEVED ICYNTERFEORETHES N, ~URIVFIBED SENE
EREINTWVET, €T, Fmd0 00088 £, ZUTEREUEDRGFCEHLEDZ
AWz b RIVERBEREDRFAZREL CVE T, CORFEICKD, ~URIVBIADEX YT
AMEEBAIRIVF—EPKITTE, HERBRLBLIEICEEM CEE T,

At present, high-pressure sodium lamps, low-pressure sodium lamps and Hf fluorescent
lamps are used for the tunnel lighting. The life of these light sources are about 9,000 to
18,000 hours. Since the maintenance is insufficient in many tunnels in Shimane Prefecture,
many light sources are left burned out. Therefore, most of the people utilizing the tunnels
complain that the lighting in the tunnel is dark. The LEDs have the distinctive features of a long
life of over 40,000 hours and higher luminous efficiency than the conventional light sources.
Thus, we are developing a new tunnel lighting device with LEDs. This project realizes omission
of maintenance and energy saving of the tunnel lighting.

hYXILVTRWLWONTLSRARETIE, <
DIRELT, BEF MUDLLT, SEF HU
D LK, HIRFAIDMERSNTVWET. NS
DICRDFEANEREFHFam(E, 94 ~ 138 Im/W,
9,000 ~ 18,000 T, S&OAMR/FE LIE
HFCEET . 10FERIN SHBLEDNERA
RHREUVTHRBESNTVE T, LEDXIR
DFanld. 40,00085@ELLE (100,00085E D
PHOHERK) TI. Ffe. EADEDBRECIL,
HIEEXI EAERTI D, EOICBVFEILHER
DLEDZB#E LA AMTONTHE D, FRE
([CIE300 Im/WELEDLEDDRFEDERFENTLE T,

FR20FE(C, 3ERAD MY R)VALEDRBAZAEL, BN YRIVTDT «—)b RREZTTL)
FUR(BETD). TOFBR, sEULEDRAIE, NBRRAMRRRERSE - @S] THRESN
CLoBEEBEZ Tl LR Uc, &fc, BRICEEUERMED? VT — MERTH, K1
([CRIEBD, HIEALTEBREDOFHIAE SN, LEDKRD b2/ R)VERANDRADERF SN
EEI

T2 1FELEE, bRJVALEDIRBARED 7O MY A TZEEL, HARD X)L CTHBE
EEETR, REARKISREBREORAEARZITL, REtZEELET. TLT, FREICEWLEE
BN TCLBHEIREAD b R)VZBRDH U, BSIC hRIVEBBOEAX Y TV A{EEETRIL
F—ZRRELEVWEEBZTVE T,
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Damping Transfer Control and Cooperative Transfer Control with Wheeled Mobile Robot

BEO RS (RAB T - H8R)

Masafumi Hamaguchi (Associate Professor,Faculty of Science and Engineering)

HRERENT

RE WEIEOET, TIEOREICRRISHLEREERE TR Y MMBASNTVET, <
Bl 3 CT, BBELEDDHEYDIRE RN TI . Fie, REDHEYZRET DDICIE, '-E

DOBRBORY MOHNTDINENDDE T, KAFRTIE, TREULPITVERESY 2V IZREYE L.
WoXRICE UDRERE) (ROY 2 VD) ZHiRT D EZIToCVE T, Ffc, SEDBEOMR Y
bz, REPHOEEEZETLTCD, MEEZEICKFICERDILEBITOTVET,

Wheeled mobile robots are utilized in various transfer processes because they can flexibly
deal with the change of processes. Vibration and falling of carriers become a problem in the
transfer. We need to use many mobile robots to transfer a huge carrier. In this study, a liquid
container is transferred with a wheeled mobile robot, and liguid sloshing in the container is
damped. A carrier supported with three wheeled mobile robots is leveled on the slope and the
uneven ground.

R1(E, BiEY I EETHBEREABNRLCEN S T2 T SN TEEEBEOMR Y bk
%5 B | CBEELEBDTY., REREOETE L —S—ZAECEAIL, ZOBRER(SKESY YT DIE
MERR| SAaZHETdCECEoT. REREELRCMZIDIENTEEFT., TR, TOEBDT
= 8 | EETFOT«IBREEFOFT,
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BZEAICEZSNET, IEhB5, 3DDEEF Y
FaT—5—DEEICKD, BEEDET (EVTFA
O—-LA) BLUMBEABRZEUZHEILEFRT, TIICK
D, xS FOEYERICKECRDIENTESE
J, WMEBICETAAXASERODATNE, MMEEE
FEEFTURERICE, TJUODEVIMEEIRE TS
EHBJREC T,

K3lE, 3AOEEFHOMNY MIB®MEZEBLD(CH
HUTHET D DD TY ., BEOMN Y bOEFAEN
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Antarctic geological survey — A study of super continent from 10Ga to 5.5Ga on the Earth —

B (RATI T - S

Atsushi Kamei (Associate Professor, Interdisciplinary Faculty of Science and Engineering)
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The Earth is a blue planet that was born at 4.6Ga. Many tésearchicrs are suggesting
that super continent appeared at 1.0Ga (Rodinia) and 0.586a (Goqu'{/vana). In.Antarctica,
some huge mountain ranges were formed by both the & Of the'Radinia and the
Gondwana. The 49th to 51st Japanese Antarctic ReseafGBExpedition is planning a
project to reveal the mystery of these super continents. The 1ane University is joining
in this project. - ‘?3
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Evaluation and Application of Rhododendron ripense Makino in the San-in area as ornamental plants

-
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Nobuo Kobayashi (Professor, Faculty of Life and Environmental Science)

HRERENT

ERERNOAN ERDIINFEICBETDF YWY (R ripense Makino) [&, TEHEULWEIFT
18 2 B, BIEmMMEOMIREEEF o lcBBRY Y IYDRETCT, BEMMNEILTLDFI WY I
DT, B HREOHEZEIEUS, 1 -—UFtBEERE sfcadiit s U TOERZED TL
*9,

R. ripense Makino is one of the most important Japanese azaleas which is distributed on
the rocky river side of upper river regions in Shimane Prefecture. This wild azalea has unique
characteristics; not only being a beautiful flower, but it also has vigorous root development and
autumn flowering. The evaluation of genetic diversity and introduction to the breeding program
of this endangered azalea is being conducted.

WWIPY o FHELTERUENS Y Y IR Y IE (Rhododendron) DiEYIE, HOHEIC
45 B | ws0EAE4L£LTVET. BHTHRIELPIL, EOZELLEREYYIDIIL—TH 5
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ENE TL N HISREDEAN DOEENEGER CHd i NE Lz,
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Development of a polluted water treatment technique using purification function of soils
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Tsugiyuki Masunaga (Professor, Faculty of Life and Environmental Science)
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We are not much conscious of soils in our daily life. However, soils have roles of ‘medium
for plant growth”, “purification and storage of water”, “"habitat for organisms”, “foundation of
buildings” and “materials for construction and pottery”, which is closely related to our life. |
study on soils to contribute food production and environmental conservation by enhancement
of soil's functions. In the present study, | am developing a treatment technigue of polluted
water such as domestic wastewater and polluted river water. The technigue is based on the
environmental purification function of soils, i.e. *filtration”, “adsorption” and “decomposition” of
pollutants.
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Development of Mowing Robot of Weeds on Field Border
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Makoto Dohi (Associate Professor, Faculty of Life and Environmental Science)
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Mowing works are very hard and dangerous in summer. We developed a mowing robot for the
safe and comfortable work on the field border for no-pesticide culture. This robot consisted
mainly of a mowing device with reciprocable knives, a digital camera, a crawler type traveling
device, a center-of -gravity control unit and a computer controller that is able to control them
remotely. We can change the mounting position of the mowing device. Therefore this robot cuts
weeds on the side and in front of the robot. Detection of a row of weeds on the field border by

the color image processing was investigated. As the result, the location of edges of the field
border and traveling point could be measured accurately and quickly.
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Studies on the reproduction of Japanese horse chestnut, Aesculus turbinata

e 2z CEEERAE - dE82)

Hideyuki Kawaguchi (Associate Professor, Faculty of Life and Environmental Science)
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Pollination and seed dispersal of a Japanese horse chestnut, Aesculus turbinata population
in a montane basin were studied using SSR marker. The number of pollen donors decreased
with increasing distance. The pollen moved longer than 800m. Spatial structure of A.turbinata
population was found to influence the behavior of pollinators. Distances of seed dispersal by
small animals were shorter than pollen movements. Genetic relatedness decreased with an
increasing distance. Topography was found to enhance genetic structure induced by pollination
and seed dispersal in an A.turbinata population.
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Development of new system for analysis of plant gene function using Gateway technology.
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Plants have an ability of photosynthesis and key organism to solve problems concerning
food, resource and environment. Therefore, many researchers in the world study function of
plant genes and its application toward the development of new crops with good and delicious
harvest, and plant with good ability against pollution of environment. We developed new
technology to introduce foreign gene into plants. This new technology is frequently used for
analysis of genes concerning plant growth and productivity.
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