)/

2

P S

8

)

Lo —

—l

IIIIIIIIIII
VVVVVVVVVV



éi"é“i"?&/ﬂﬁ?h’)?&ﬁ‘é
HBFEHZ®RZ T,
ﬁn%%@ — R CTET 5,

o - RRRE O ERLISAERU,
MERERET S, HETNBEICHERT 2.

YERFR HEMEN

BELHET 4L,
EZLVLELEEERT S,

BR-BFIFNTD
RIS S,

BT
FHAVEH

BIE#RH
I/

ERERIZD RIBREORRRE
RKKEVSL, HREBROPBFKEBLT,
Rt Rz BRT 5,
HDINEXZRD, SeUR IR ICAEB L.
IR OEMEF R, FRARDOARY bEDL3,

INDODORRISER T IRMEARE ICKROONZDIE, BEVWTHARNOERELEZNTT, HECBZLLRE-F
TRZFMHEL - EBEZHIT 25, REBOMSE - HilTZHITOIFTH, TKEVKBTHRAENEL>TLEVWET,
KENBDIE, RAONOEHCHREMARRINAFFIC, ZTNOEZEROIDELTERTI-HIRERBIREBOER
HhZEhe, REBEHNBREZN - PFAZBITOITTWEIETT, BABERZEVTEITIE, FILLILLEMFEFUA
DZELRNL T ARFAROE—RCRIAICH > TEETEIEDTARETT, . IHLEHIEHZRICDIFRTLET,
k., ZFEICEBLDF Y VT ZRETERILLEATT,

ERZFHOBERICIETIRZEHEIVLETTOT, ZEORICE>TELIENAYITYT, BIRE TR, BEL
EORRARELIavItBV T RV ANV THRAZEETEIAMEZER TN EHILBEBRFHEEETEZHY Fa
FLERBELTVWEYT, 2BERHRELEBRICMR., BEREELZEETIHE, DRAZLAMFOEELERLTWET,

-, T OOREMEAREZIEI AMIZ. JUSVILANLOAREZERENPLELINET, BATERT AL
ZWh, ZEEOAVN—TCEBRINEF—LDY—X—LLTHEZRIETZEIAMDPKRKOONTVWELSTT, Z5L
EBICHIEL. ZNZENONY IV FOEVWEERBELADNSBLDERZIEFICHBEICER. R - BT
BHD, BEVWRTTCONEEICLE A2/ —YavEENEBIIOIBIEN TER LS BIZMMEHONEZLEE -
ZORESHETLET, oI, EMEBOFZVZICANEFEFHIRERETCOFERZRIBEX—BEOHEHYF27
LZERALTWEY, ARED LB TA2MRETIE., ZEHELRERENF—LTHRZITVL., [ZUEWV]ZELTH
HOBBEEDIBRIDICTEIELLIC, F—LT7— 028D -FiliE - TRBICHERIAI2 - —avEEN%ZEEET,

| MESSAGE |

UMEARY BIZHE
E— —_—
=l X

Shigeru TAKAYAMA

BE-#te20s/a—mNubld, 12—y bkoTMEL, B
IZ1oT > ATHIEE (AD) RE%FRAT 2 [FAREEED | OBEN
ERAELTVWET, XHIZELENICENIZANKPEREZRH T
E£FY, BHREARBRTIILHOEINTHELZ, T5LT-ALD
B IEENICHENTVRHORLETHA YR —F v Mok->THE
BRICAlgE L ) RIEEIIEA D TREBRLZZEDA VLI BRRE—
FTREISEALTWET, ZOHhTEFRNLRI AR 2 HRIC
BRI CRIH L. HHENERAIREARY— MESAMAICERL
TWLA D RELELE->TVET, BEOKRERZEOFT, RHERL
EE%HE24BITFHMIE. [BMEYVER] . [EFVRATLR] . [
WY AT LR, [HHYRAT LRI OAHE, 8FRLYERIN
TLWET, INLOFRTIRFMBEBORZBI TEEL, HR
DRFE—RER>THI-HBFERZVY DDA/ R— 3 E]

ICBYBEATWEY, BREBEADOI 7 MO EEESR - 317
TARH—DERICIFE—F— - 1> NN—%— - FIHER, BEH
DEEA A EL GPS A2 —Fy MK B BEHRBIE. AlE Lo
FRABREMOIATRL—vavARARTYE, £/, Ev I T—
RBFTICEICEEAERTBAY AT LOBELARNAYRTT, £
NAAEBRDOHN BT ZEHLOEATYT, RTOEBLARIHECY
BRZ FRABERRI ALY — ORI, RHREERE
EBEFM. NMIBRYEGEVWEENZR>7-OFRy b, BELSHtR
AV 77 DOBE - WMIKRBZHITT2-00FIMCERLRE, B
TEWMERT— MESERORBEARZFRBEICADL > TRYEAT
WET,

BIZPROYBEEIRBRLIZOMAICLIMBEOHKENE
FBUCHRE-Z2ERZHCERBEDZT O, BB - BHRIC
HISLIZEEN AT AMABRTHILICHY ET, BRERLE
KT BHH—XICFIHISTHIGL TV DITIE, EEERVER
FHOBENLEELTHEATT, £LHEBENEENCEAFME, O
SaZh—varviEhe LW -EBENIZNEHTEL. REH%E
FLETET, /A= LDERICHE->TRBZEDEFNOEE
HHAELTWBILIFE2RbET A, BITCHEDOZELERAL.
ZORICHIAEXERL, FLOMEZAELTWISIEISLE
NEEER - BRSETWK L ERELRYET, ZLT I5LE
NEFRCHICDIFEDICEFHERERTHHEBEIFMRERT
DFEVE—FNICRZ, —BENBHYF2T7LEHBATHET,

ZDEHIBBRERRIEILDICETIZRTIRUTOLI A
DIEAZEDTWET, ARRBFORZHLRLIGEE, LT
WET, BIFHETHISLARREER, BICIELET—7—
A—FLREBEVRTLOBEZHEELTVWET, TO—FIILREA
ICERTTLRHECYEETOREEKXRE T, EEOHE DM
ICRELHZBACIHEIETER, ZLOZENFHALTVHE
Fo OTRAIEDTVRIL - bV RTH—X—avOBRICIE
N=F7zT7 Y727 OEBRPRLRY, N—F T T7REIC
HbEWVWY I TOMBABHERERICE>TETCWEY, 22
THA—F, V7 e—FRICRA. FERE ICm T To BT

BHEHAMR DL I R—av 2 e# T %
BT ZHIELT

PRIEN - MAENENERDPOBERT 2HLRENTHRITTLE
T, F-. FROBEMEHOBREBI TEIMRELRITTUWET,
A/ R=2aVIRFOFEMOERL T TIIHE L A>TETEY,
BEEOHEMLERDIBMABF2HO 2% IF O LIE. FHEE
AEICEITTOBEAEIIRICHLRYVET, TNHTELZOLES
POIREECIRAKERIBEF->TCWIBIHBOBHTT., E
Bt - EHERENB EAOR S TIEZBELTOBINRET DS S
Loftlc, 2RAFEMEBRHLA-ZREMTOTOSILBZRITTE
Y, ZLDOREPHRICHKEBELTVET,

TEBIIEICEEET - IRZEDDICH BRI CHK
fis, WERP RV M —IBREARELTCVWIADEHTT, Z5L
TEENREZ7VICERAL. BOBALEHRT —<2EFDIC
WHESEZIEHNTEET, doroEELEL. EPDhELD
HREFEZBBEICHELTEY., 0L BIFO P TRIBEBEHD
BMRRICEENICHNZZ LA TEET, IHLEHE - TET
OERYEAEBLT, BABANBEZFL, EEDONTXAL -
D7 MIRBUCHKEEL., HRICEREREL. BELTWLITRLD
BRAMHIEH, EHEINZZEEBIELTWET,

| CONTENTS |

02 FEIRKRE
03 #FHERZFR #HH¥a1-—2/F—g2H¥(Tr23-X
06 YERIZR

09 BEREFIFH

14 EFFERIZFH

17 #mIFHR

21 ORT47RZEER

25 RIBEH IR

29 BELHHT YA 2R
34 KERBN

RO
WEBT
%

I“‘ BISMAY T+ A—Say

05 ZFU BN [ERFEHDEL] 32 FHEE-EFIKR
13 MG TEBERICONT 33 BILIRE

13 24 DE #1 33 FEDE #4
16 FHEDFE #2

23 FEDF #3

24 AIOLETEE> 2 —DHEN




DEPARTMENT OF MATHEMATICAL SCIENCES

gEpey | 4\
T

§

)

HER PR, BFEYEFR (2000 FE L) ‘Lk
DFA D, BEMKOEFRFEROMELT,

MRE. BE. RFEE. BREERE DKM
EREAEBRDIC, BEVEBICAMEERLT
EELf, AERZFELLFER, BHFEEL
SERWMEEL>RMAER R ETHIOY %
LHENBEAERENEENL. TRhZhD \Yl
R CEELTWEYT, 3510, 1998&FICiEL Q
FoREREMELERE T 74T ROHE
AVFX2FLOBBEELT, SREIHR. R

PRE (T7oFa7V—) . BBEER, 77K -

—Pr— EMIRATLARBLEICZLD
AMEZEHELTEY, ThiZEAZEAZROERN
THICHEREVWELWVMER T,

20204 EE &Y, AFERIF2a—REIcRYEL
72o MA—REBBFRBEOEBLEEA>T
Y, IAEKICREABREBBEIZZZT.
ZOEBO L ITREY - A% - BIFF0H
FRBEE2ATLEET, ZRICHZT, F—
RAYATVZA-RICEVWTREEZRNOIFERT
HIRRBLUBBETI7AFVANBE, Zh
ICEEICh D DY, EEELCRKELTWET —
FYL LY ZPBERYAALERE S 0S5 4
EERTENTEET,

Ffo, HEI-RICHVTIIHKE - HRETE
DEED_—XICHRAT=DABEIF— L0,
BEDOBESTFLLTCOYEZE ZHHICER
ZHEYE T OIS LHENYFaTLICRESN
ELVE 955

== avle=
5 HHEE

HUKE %# V8

*—7-F| (EAZEBRH#H. 74¥/147 V8B

T4y /AT BOBERI

BRTDMRTEFLTVBRIEICE ST, [ARTT] OERIERMADMHEEHLE
BhhanblhEdA, LHLBAL, BETEIKEBIIEZON., &R
PERASNTVET, ZNETHH, 5RIT. 6RTTALEEWVWSIHRLLYHE
DESITHTEET,

I ERED>TWBDIE, Ihd [FRRTI0%ICHD, [HBERT] OH
RTY, ZITRARTREZLONBVEKARI-TVWET, [MERRER]
DOFRIE, TORBEAMRIC FALTVS]IHDTY, [BFFE] LT
HFINTLETH, REF. BAFZLHBECELo>TVWET, FAOFEEH
RICBVTH, BEFNEPHUBERLENEELTVET,
HEORTRILBEHHLO IO, RAOMBELHZIHYVET A, Thi
FRUHPVDHERARERIEEEZTVET,

KOS
WEBT

BIET 74+ AR E

muma | FRYE REB - A R—
F-v—F | FEER, BEBIFAFVR

B B RR s 2O,
HIET 74+~ R EZ DG

U EECHEERRPLUOBE 771V ROLEICH 0BT EHRRLTL
9, BlE, FEFEI ~ 408 (PREEDL/3 ~1/2) PAHAREICH
B. RERELINYHEHE C204FHR (FREEDL/2E2E) 1 AELT
W2, AFIHETY, HRAELNST I MPEREICHN THERAAREZ S ZH->TL
£7, 1%52%75‘%&\71&) E}?nT Vti%ﬂlikbto‘cui?'ﬁ‘ ZDOHD

—BEZESFDREZXYFvy
F7 v avoMtgtir] £
DHABE OB O] [ —
2EBOEERNFR R [HEE
WMo IR DD KA KR
RIHRETT,

HRT

AtIF—RER

RIRATR=E
Bums | KR EE - FAN B—
F—7-F| C*-ER, {THIR%

H0)IHT3e =

mEugE | ) EE
F—v—F| FAEHFER. EZRHEF

iasl FRRRR. FRRR

BEETNEMRILZOFEERIBHENEVWARZEOFRTT A &k
13, HEHEP, BRER. CERAE RO AR BXRRLEHRL
FEMHLREEINTVET, oo TP - SREEOEM ICEABZHCERYAE
ATZYLTLETS,

MERATHRILALE | LObNETEARRRIARNRTT, ELDER%E
KIBBEZFANDZRDYVIC, ZOBBOR,HBIBEHEMEEZ L VSBET
NFyNERwRABREINETH. ThITREEEZAND LT, HETHC*-
ROSERMBICIRVBATHWET, Sifld, EFERICHAN H2HEFEMEK
IZ(TRE S 2RIRRICERV A, SREICHIRADH BT - HEFHO—MKRL
THBITEYORERIET2HLVERZHLTWET, /o, BSERICD
B H2 LB INTOLIEFEREROMARICHIYBAIILHTVET,

p(Rrm) < Zgeeled = 1,2,6; = 1,3; > 0,9(z) = — log(z)

EHLe, BMPY - BRFHOBGRAN’EITZ,
FELTAHLS!

==
/N R =E
HL%s | KOHATSU-HIGA ARTURO
*—7—F| R, ¥Ial—v3ayv

w7 - IEARSGREES e

MET - IERBELR. BFICAEARATY, —EHELTERERRE
BROBFEATE) —RAEFBATT . 7z —ARAPHE T2
HEVHTEFRRCET2HLLFEEG [RENERRBI LV IPFOXRRE
&Y, ZIHTFETHRRINELE, LOLEEFRORBICEALEEST
WBRREABRAICE T FRARLBEIEY, “YxRT/EvFFR" “E—
TR CFHFRBE. ZOMBANT,
Eii’i@ﬁﬁniﬁﬂi%_3A121SJ:0J;FE7'J'&‘€’63'0 L BEOEBICETEIRER
BRICHTZEREEAZVOTTA. ZREE HICEZRELICES L
BIGICEIER Y £d . BhRIE TEEAERICE<HD 05, AELHICY
HIWRIETTA, ZIH 2y 7IchYET, BRICET2MRIEHDHL
ACTERINDHIIOMEICHY, ZOZEICEALARFTY,

B LFRE
[EEEC R TT=
F—7—F | EEH, HESR

W R SEEABIEATES
HLWoIal—avhAE

HEOBENOH-EESERLIaL—arv HEIOVWTOHEETo>TW
9, MEF, BIC774F Y 2AOMBICSAAIGEAYIaL—YavyHEIC
DVTOHRET>TVET,
AEOECHMMEBTIIIEFIERYRIEF]D-HIC. [IRARD LS ICEME
FRICEALTOYIaL—rarvzRYRLTVWT, LA ZNZEBEFICITON
ENHYVET, ZOHICIE, BMEABFEREZAVWEZYIaL—arzo
™ * L0, JVEERERILET
1 EWS ZENBRELLKRHINT
WET, FhicbD I —7%
MBRBEFEERELAN DD,
R, O EFNTEYZO
fEobOTRSZIIV %
FHEICAKELERELTAAH
RET>TVET,

HET—

ZREBIRE

Buyn | SR K 4
#—7-F| (T2 TIEE) Hamilton hER, &A% 0 9

anr—- IR YIS IO

SEAOBUARXOBEAL, REE. RAP. BINLOHERE>TH
RTBONRUBALTT, BRAESADT— N IUZHUEEFLD, HR
WIEEEERZ<HERLTHY, REZAFIVDEEAOBRELL TRE
THERIHRENTOET, ZORTREERBORBRAZL NS FH
R BHFICEKER-TLET, EERORRA TR, EHBORRT
KRERT B VREOY—OHAERE—MICBHY ILELAL, MUBTI
5 AHARRARELTERNLINLD
Ao TLERA, COLICERBOH
| REEFEBBTBHEBRRIUS RS
S N NS CBCEPHREORREA
S RROHIRT -2 TY. RE. BRET
T BRSNASESERSEPARRRO
U ABTRARINAIEEEST, ZOM
J BEEYEATLET,
ACITEITHRb, BELREROBREREL T BRITOKAMLLHRT 2,

B EMRE
Bugs | BEE
—7—F | EEHEE. BERAOBLER <«

NERICENZEAEE

BRRITAIES R PO Hamilton DERICEN 2 BITHEE L & FABE
DORBAZEEELIMRZ, CUTHTEPRERENZROEFABELDE
RICEREETTUT>TLET, TNETRY R TELTLBHRRRIE,
NFCBIT2HANMETH 2 EHAEORIESH O NFRE B L7,
LieBHPSHEZMEOAESARET ST E2EFNERCZNICHET 2
T7AN—ZEHOKFAETT, BICHFRERLT TR MOLME, b
ROy — REE - BREMOEME. RRH/. BAERROBEBRITE
ZAOBEEDPBIELLIENHHTT, SEL. B¥ORBLLWHHZR
B2 TEROBEZTL., WM LHESORINLEAFENAERICLD
MEBF - LT EPF - HHIFEOLEEBIZICRNIEME~OTT
A—FZ{T5HFETY,

Etald EEEE DR

JINEKDFIRDEFN L ABRTIENTEXT, EBHBELIF. ZOLIHKR
HEN)—MBOEMICEVWTHRILLIZbDTT, 2FY, EEBSLIEHIEM
(BIZIEIRTDIN) DEYNSWRTTDOER (FIZIELRTDKDFIR) ~D
HEIOZETT, EEBEIIHPAERXC2RTOZMEDONFEREDBED
S50F IFERNCEARNBHEINTONIAYD, ZDHk, 3IRTEHREH. BE
AOER., MHoRARE0sEF LR
DYBRHALEKELTEE L, D
RERY —RFHE LT IEN B8
HEOBEEZAVWT, EEHBEDK
BHEEERRLTWET, HED
MREOELBIZILY -V ZHKRED
B ROREEBPESEEBM LD
EEBED [AIE] EFIENDZTRE
BLMEEBBETIIETT,

AF—FYVIRDOZER D LD Reeb EE D YIME




BAMRE

BL%E | R EE
F—7-F| ebRaY—, F—IBH

) 7 —JBmO MREOY — A DS

FHIIEDLIAFEZLTWIDOTLLIN?ZHEOMETIE, fiteHEimsn
3DDENYEFF>TVBEIICRELE T, COLELYIFETETHEDIDTLL
SH?ENEL, THOLELIBICEIHMELTI2AN>TWT, £1R->TLD
EIBRTENRBHDBDTLLID, ZNIEREELHITHAZEZTITKDTLLI D,
FEETNIE. EDLIITHAZEZTHLDTLLID,

ZDEIBREIN N RSB [EEABEL, I5I1ICZ0 [ZE] AP BEREEH(IC
EELTWHEFE MRD
T—lEWSKAFO—HFE
FEoTHELTWET, ZL T,
AVREAV IR E/ K= E
Lo zfiF (35) 0iR2EW%
AN [F—CBHm] WS
BORFEEESILT, ZOH
RORAREME T RO TWEET,

GEaaad TR K U BB AR AT

RN LREEREFZVET,
BYE2“RE"HPEROBE BERIFORE, Y/200HES) 0BEIF
FMC—D—D D RE"DHEREEZDZENTEET S, BWESZRE"H
FRAIEERDIGEIEEROFEMLLIIC—DO D REB" ICHEEXEERDZEZD
BEROEZEDRICEWELTLFEEZELET,

== ERBHERRIE, KESEZEVSFERORHMRIC
&Y, ZOKRBY LY ERRL, FEAEEREO R
AR OMEEEZLIELAREICLES, —ATIOD
HREERESEZANDVEROFEELVIF AL
UREEHRET,
CORICEERIEZN BRI EEFEVRRTT, £
— A TR EFRLBE U O(RICLYER DA
ABETERICSHAINTWSE WS HIEEHEE oL
WHSHAWRFOLBETT,
ASR/ HPRBREFa— I IR ENB L HNIEANTHTEET,

W BTSRRI T A—ay

OB (£ Ho®t)

BTR2EHRTIE. ERNAZHOEBICEAR2EBE, LWhi
3 [#EDAR | BOKBICARSZ t#&m;iu%ﬁbfw
T, BECPYEREODEIREBOERNBE S LIVUEE
BEAOEBEGNSIAEY, MEIED ICONTRERI,
BERRNBCEMAUEOE VVABANEEATHEXT,

R =

s | BER TR - G A - EE K - TR R
w0k | RRA AR, WKB BT

UEEed o LT 4 H—ARER 0% BEENT

EROYETEI LIS, BRECKR—ILOBHEIZ2— b DEEBHERATE
wEInEd, CNIEHEZ2ERETI2E8HAEATT, —H. BFPRETF
BOLILMBNADEOEH R RTI01E, valbTFsryH—ARALL
S, BHECZEMICEI2HMP 2 EALRHAARATT, =a—tr0EEHH
RBRAEZEBICLAAHRAZE, YalTAvH—ARRCETFNDITSVIE
BHANOISED WL EDMIR CEHBMR) L LTRADIENTEDE, YE
FEOR—TIFREBLTVET,
ZOREBRIFEFICH WV TEHRARITE VWS —DOMBEAERELT, BEEL
CEBLTVWET, MOARRETRONEZFHNAEEEBRVLT, EFMNIC
BERDDZLIFTEER A, LA LETBEBBTHEN L O LS AL AIR
ZEVWETINREENICOIZIENEL, Lizh>Tralb T4V H—1EA
ZOEBEPHEIRELR Y., B4 EEOMIRANKkKOONET, 2D
BERMAOREBIC—AREDLIILEFANZOENRNIOA, FEEBLTH
LWEREEZTIELANZODBTICIEIHYET,

T SR - R ML DT BERAR

MAARATERINZIHANFEC, MHOERARORRS ML (BETE) TRk
INZBFNF. ZNOOERICHIBFNEEIAEDOT—<TT, HEM
RRKEDRTIMDHRRAGHENICELWEEE L DD, ZORITIEK
FTRIRARBRITF L (RERE - EREN - BRI - 7V TR 2
REISERTINH T, FEMETIE. PEEAFOEKISA>TFEER
THHFEAOBITEREFZATHLET, FAEBEIE. NEIANTX—% (R
| BE) 2 BAEHMS AR OBTICERY
HATWET, ZOMELTFIE. BF N
FLHBAFEBROITEILhOHETER
BEFIENES, F—7—FIER =2
ZEREFIENDHDTT A, IhIFE
ZHOHRICBEZAITTCHHTRZSD
DT, BEHICHEEROEETY,

A OREICBRILEIFIENE LN RIDIEABYET,
INRITY—DOESHRAOZ b —s ZBRICE->THEENET,

Fo. RN ARZEEDHRNIED DD IC, ERERES
ICOBDBIFIELRERRETHERZZ2ERL, RR - =25 -

EE., HEIVIIRFENALEDOREANKRESIN., FALER
R, HRITDHIENTEET, IFICELREAZRBICD

WTlE, NEFISREBRELET,

DEPARTMENT OF PHYSICAL SCIENCES

MEEFH

MEZIE, BARARKOLHNISEGENMEPCRL
HEBASHICL, [FFzbDHBEIFEDLSITKY
US> TWBDEAID | WS KREBHARWICEZ
£5¢92%MTY., BRAOMEHEAZERL.
HERDRKY ILE BT 35075 DEE D KRR
LIZIF3Zeh, HEZAES ZHMNEGTHS
LWRET, B, PEFIRATZ/AS—
DEBTHBIENYTHL, FLERBRS/A—2 3
Y ERMEFICL> TR RAFMEEELCEE
Ltze TOZEND, HIRBIEDIREE - TRILF—
MEICER Y 2 EHEARKHLRICHE VT, PEF
DEEUEEI-EDDICLTVLEY, BADME
HHICET2RVARAZEL., RFEEEMTESE
BYBL4LLI-FRNETEEZHICD1F5IET,
JHRWHEDRBICETEAMZERT S L
. FEROBIFIAREER T,
AER TR, PEFOFHBREXZZEEER
DIEBEERLE. BBOHIBE7RI 7 L%
BRLTWET, Thbb. RENLEMNED
S2EFELT. RENIORENLREZH, EE
. RENAMEEZISAT 2 RERNA
BREICHICOLES IS, 2RICHITS
FUETHAIVLTWET, X7 [MEABE] .
[MERITAHEF] . [MEBERRIE| AL, F4£
DEZEE%#RETIHR LTy TRDES %R
BEICHR—FL, ZRICHTE2FEVOEMELZ
EhBEVWSBYEAZ, EEOKRZICEDITT
ToTWLWET,
YIBRPRIBR - RR - WFEEADETL3D
MEEISERINTEY, EVICHALLVA
HPOMRETE>TWET, ZORRSFIZRTF
% ZRFOLILIZADOHRLI S, Kk,
HeLovw/ARERETCLEDA >TWET, £/,
Bk, BEE, F—XREELE, EF0IES
ZEWHLYEDETYEE AN RHERYIES.
L—H—2RPHBALICE->THEDEEEHAS
MISTEMEYEF, /0L~ 0D IS
BT 3AVRT—LICHEHIKE WY EE R RE -
RERARPERT. RELEDYTF<E2—0Y
B BICIE, HuEk, £d. A BL0ER
HRREE, BANEEEFICEVWTEHIRSR
PHEREICH] ZORRNRZRLEBRALT
WE9,

VIR ERIT R E
BLuga | HE EE
ook MEER, RERETR e 2

Wn@i%ﬁ

P t°‘/fF7_J’|‘éE/ ISR E
BLUKE - HPHEER
F—7—F wz ETFIHES

=RBLER, ILLWEFHEORERZ
BfELT

EIADOFORY ICIEHRALYMEI,HYET, ERLEIO, BEREZBETHO,
WAEIT-2(bDE4L, TOUBZRDTVWBRLDIRAIEZLBVWET NN
SHMEOMHEICIE. MERFOI/ALBFOREAREBEELTVET, B
FEWSERBHERNIERABEGRTI2LDILNELAN. EBLEITTHL
HBRCIBFRIR, HACBEERLERABYEOUE L RO TVWEDTT,
ARAREDT—I THIUMEMEF L, Thovy
ABRYEOMHEZEFHFNRII ARG NHE
RLESETZFEMTYT, MEOZHAUEEZRD
TLRHD AN ZNEERRL, RAT281E%
BLT, H4, BABRRORBHES, BRIEWE
LTWET, 7o, BEOXHURIIYEHLETD
HYVETH, FILORRCHLUVWYEORERILHL
WETORE - BIHICLEAZAIREEZD T
¥, BELVESADORBEZHELLTEYET,
ASRBRBEEGORBRHEE, BEEIBRFOFI2RTETELS,

MRT—<

BEFREOHHICLZRAEVYHED
WS AR BR

MEOHKEIR, ZOEHFYHEFOBFOMETRE->TVET, HIZIE,
HIZADEBRLRDIE, HIZXDFOEFHAEIFLALERRLAVASTT,
LZAT, BFRBAGLAYSERFROAVERE->TVWT, ZOHREGEDILE
[ZEV ] EVET, #Kid. AEVOAZHARLEFHIZWEDICHAICHR
Ui? BFOREVIFZDIENICH, BEXZA5LEENMBEEICEDL-
v o). BRAREIREVWRRZE|ERIT DT,
bR ZEOAHNZRLERBTEIEEE
D OMICHFRLTULET,
v KRB THRLSPring-874 £ O RHER T,
MEFDOBEFORELEBEENICHD =9I,
E P SAROXIBEYEICYTT, ROHLTE
! EFOIRLF—AUETDE [ HEFOK
(Z3TALRAII) I BEDKREREIT>TL
e 9,
ASHBERBFHREE  PEAIOROELABFEERICHELES,

MRT




BERTOYEAMRE

wHugae | IINER B
¥—7—F| @7r7Vh&HL, KEEEREEERHEN

EREFEEHENCEOCGHEYRI®D
{EE 3Rk

201548 B THHS5ERM. JST-JICAHIRARE SRRE N /b E R 2 R
ML TOMBWEEBRO-OOEBMRE | L E THEESKRELKED, BT
ZUAICRCHEEL, £LOHTHL ~ 3.4km TRETBHE (M5.57%4 )
AEREMCHRANTIIENTEELT, COLIRAANTELZDIEHEHRTH
Eo&ilo#HTT, COBEX - @7 7UYN_ERBRZEEMNHDEEOKR
; . - %, RREZECHREEZELERZR

HRT—<

FEHI S BERETE (ICDP) ICXE
SEBIENTEE LT, TOKRBER
YHAHICSML, 72KELLB-THT
(REEZRGAL, BROBEEHA
ETLABSONBWAIRZIE T, %
NZME Y R KRR LT HER
EROBZEHNBEETT,

[t

L —H — BT
BLE | 2R IBE - B RE
*-7-F| MEEE. BOEH

FimPL—F —aHEZA W
FEARRMEDORREFZAE

LIFRE TIIBEDRAENEELD 0 B SR S RD K72 & D FEimRI AR L —
P —DHEERELLEROAREIT>TVET, REOELHAENRIIHED
[EFBM] VWO UHEICBELLRMETHY, BOEF [74/7]0. 7+
/I EBTFEOREEA. BT RN — (T4/VRE) OXAF I RBEER
WET, FIZIE. BEICEZONEREIHELA LW EWD DA BYRED
TEH, CNICRLTHZEDRFBERICEVTE T4/ Y R[EDEE R ELT
[BOKE | HEELET, HLlEL—H—
HERETZILICL->T [a—L > M
DRE | EYERNICEBN ISR T 2E
BAETOTWET, 7. BHMEENEEL
ERTIE. HIBOBRBFEMHICH L THEKE
RICIIAEEFEELEW [7578L ] OFETE
ERERLTEY, ZOHEBREAFTIVRD
: _ BPEEDTNET,

ATE—LYMEEBEAY T L— - e R PR, BLU0KOBERARAERT HREMS ZT

HRT—<

Z AL F R R E
BLzE | BER B - #l B—
F-7-F| BREH BUOLER)

BiRER (BUOLER) &
RHLF DI —ER

FHNFREETRTOYEOIRFETHIRMNFLEZOMICE<NZH—IIICE
WL, RADFHEORYIIEEBEONICTEILABRTEHTHILEEZET,
ZIL-HRRFOH—BERmE2BETILIERYEFEOREDETHY.
012Dy VRN FOHKREDOREREREL HoT-bDD, FLELTERE
TOEDYIFRWEEHI2%2BEEA, RE. BZER (BOLER) IIX
TR THIEFENEBHRLZIECHE—EBROSKLELREMEINTEY, B
WYBRFORERIBFO—DELT
HRAFTEBAICHRESINTOET,
COMRETIEEICBRERZ PO
ELT-RNTFYBRFORREIT>TH
Y, ILICITFEBEET2FEHA - 7
Ty R—ILOYRBEVST-T—IC
DVTHHRLTVET,

HRT—<

sdgediy

ARREDOLIDORASR

E AR B AR E

munn | )17 8 - FE 28
w0 | MRSEER, WEANZZL, WK

R B & GBI I

WEIE, BELZLLBVALPOMBENERTTIRIYEBRRTT, 2011F0
RIMARFERRBOLIREALHBENIRET S, BALBEENELE
T, BEDLIAMBFMIRBREINTLEEAD, @ASHDHETHEOH
EABERIELVEVWIBOTHELED TVET,
WEOHREFEFICIE, TEH - HRFHAFENBVELIEBWET A
T FTHEBRROZELAELLERTIIENRELRA
RTY, WOLTITRMEHNRET 20N, HEH
EFICEDEIRBRIVBATEZDN, KETS
BIICHEORBEIIRE->TWDIDA, HEFIZED
LS ICHBRD P EED> THEEZEST O, Lo
CZEPBL SN, HRIEHEBICH LTS
ENET, F7HIEER - FRZ2BIHL. HER
= T—REBFTLEASL, HEOBFECHERICET
i LRBICIYBATHWET,

AWTERAE EOTEEESE. AW IR, BB k- THET 2,

FTREARYEZMRE

76
BumE | K E -
k| BEBHROLAFIIR <

el R T 0T OB ICEOIERIEERS

HAZOAYOHRIII/ON ST/ OICWEIETHRIATHELALZDEEE
ZTWET, —BRZICRZ2LOLLKBEELTIE, ZTIICIEFER IS KA
BEAHVET, BAOHRETR. BEF PO FOERTOBEZFERICLS
THEML, ZThEHEBEOEECEMRTIILEHIELTVLET., FICRFOE
BERTHIDFRT /U TAR—ELIENDDHEKRRICH T EIERELESH L
ZNICKER T 2EMA LA RT SR
ICLTVWET, avEa—4DHEL
LINLDRAFIIVRDERIZHD
BEBAERL, ZIHhOBABRIC
B REEZ 1Y, #HT-ER
HRETDHIENFRADBIETT,

ANFYIal—2avildoTERLEINIITVVRE

(it

TG E RN RE ) T 5T

EukE | EIRE - RY)l RE
F—7—F | METH

IO 5 S AR 1 & B R T B3 R A

YWEAFESREVA—ORSERERV. RFREREBLHELmEICLY.
HREMEM R O R ZIT>TLET,
AL IE, RAROOEIMR. TLTIXBRETHEL L THENER TS, FA
L KRFTHE—DBFHIEE SR X =D, FroXZARICHYET DT, DK
. FHEWODTHRATEEYT, BEL OB
ZRY)HET L, THREZEATHRTDIEHNTEET
(79074 2 HTT BABREYTHH>T
BZBHWID), Lih>T, e RlohT
DAY 7=WTTHRDIEREBDIENTEES, B
12, BET X DORHIFEICEYRFHEREIHFE
DREE%ES|ERITIENTEET (RHAAH T%E
S&. KEDFFTOENLRRY, KPDOBNRZS
HTWNID), TDEIIT, BEEMRICE > TRFH
BIRREERA T, MEOBEMEARETVET,
ASREVR—DOMEIRREREE (LBORVEE) LRRESE

A 23y 7 BfRE
mEuxa | hE R
¥—7—F| XY Z2aAEyo, HBREEE b

V7 bR —EPMRE

EukE | ER AR - 5M E
¥—7—F| Y7bTR—, H7REGEB

X/ EHOEES, RERKOHE

EEORFIE, FRNFOLIBI/ALMRISFEEMOLS B s aRHtR
¥T. ZLOREMEBALLODOHYET, LHL. I7AETI/AEDHRCH
B, ¥Hbbr /A=t (RFPHFEHE~BEREEL-AES) DO
HRTIE, ZOXHZXLDPBRAINTVAVWKEZCOEKREVERL HON
9, BAOMRETIE. B - EEEZMOLT. HRALMBICHLTREF RS
FHREDLSIZES - BERL. HDVIERET
30, ThHHEEREECRERRICEEL
TUWES, FIZIEHEEEREICERINIESER
FRy b, BEESF—BHIORIBEE, 22/3
JEORRRE, WINhLAELADEZ—T YT
To INLOMBEELDFTHEY, ZORF -
HFEINET HF2. BRHOBEHFECH
MEBZAVTHRELTVETS,

ALY N BEESZOBEHFEEE, 2 FHRAUELEIILTWS,

REYEBEBEARE

|uma | F ER - BE BT
#—7—F | REFICBFBRFINE, FTHEOEEF

YT b a— OMERRE X AF IR

V7 ERR—=LIETIBRRT =L EIIORRT =L ORERRZ T — IV IZIH
BOWELRAFIVREFREIRTHY, /AL I/AIESILEVWRT—IL
ICEERBEOREBELZE O DDEVLET, EXIE. B9F. JA4K,
BE. TIATary, BMEREDRVT7IE—IIELET, ZThZhoEICD
WTOMRBRIIEHEDDITONTELDOTT A, BFE, INOLOYMBEZFLEH T,

I JI =P\ . V7=, D, INOLDRTEE

EYBEREZFE—MICEBRELI LTS
| AL BINTVET, ZOHRHTH,
MlzblEEPFeRRELEZHTTRER
B, HRIICLIEERR. HIRE
8 (F3I/2, dewettingBRHR, 1F VK&
.| EOEAF 0 R E\ZERE > THE
| REEDHTVET,

AFEEMRARI PORAC—HICAVWBI VY E—E VY RTFI4H —,
EWEREE DX A 20 DE D L.

EREFMEE [ EF50ER
Buxe | g EHe
¥—7-F| EFHEO0ER. RFRFEF=E

A ST ALY —H B RAYESY

BHLEROEVWE, HV<BEBLFEOMREICLY., AIEXLETFTESD
SEVWEIRLEF-—FHOZEZHESMIILTWEET, EVENELOREIC
KBERARILIRICERINIBHERY. ABPNL/ L IZRET 04T
ETHENNINY—BLPZNZRYE LY —EF, IV /0 FE2LDXRE
B, HLDEKRTSyvIh— L EIZLYX—RETHEHRARGE., FHN
AEIFLF—KRETIH, BFPHEFHIET
FNF—FTHEIN, ALOBFCYELD
HEERADIOH Y BRAPRELET, HY iR
3G ISR EIN T ICEEL. ZOEIEAAN
REBROHAERDH, RIKICH T BT
MRIRROPFRICIES> > T2 DI EWRFE
T, ARABREMOEROBAERLBALR
Mo, REYBZOMREZED TWEET,

A7 LIFENVIBRFEERETHAL AN RERAFAAOH VT IREEN .

EYYEEARE

BugaE | A
F—T—F| NAFY T b2 R—, FFHRR

-«

EBOBE, Hcb, Z—V%
MEBLBFTRERADLT

LLFETICT—7AnlrHNIE, ThEFICERY, ZOmEERL>THTL
TV, I —TEDLSTLLNBZEL DN ET, TNIZEREFEIENDHZE
HBRARREMT, B<HroERAENFOMBLELTHRINTELL, LHLE
£, MIEAODNADKEEPLHIEOMEYORELEBR T 2F—av 7 helL
T, ZOBERWAEEUIFECERISINTVET, BAOHARETIE, £HIC
WNEIFIFAAHECEHOKTISEEL, ZOBERICHS [BROEEH]
ZWEBOIIGHLRELMICTEIEEBIRELTWE
To FEYICRLT . FOEYDOYI/OLBRIR
REBEFRTRELTHY, ZONBIIIEFER
PICEH RS EAEEERBICELAVET, FRF
EIEHRNT 7 0—FHETT A, (AIBEARERET)
BoDFeEH LTHREARUAE T 2RBRIIA
T7A=FHEYANTVELZWEEZTVET,

AifERLD e, EEEFENIRRENICL> THBRNABEN HIRT 5,
BEERDODNADZI—X—aA N ICETHEBITZERBNEAH =X L,

MRT—<

. B A
IYANSLTIOET

BI5  WHEOLS ICEHOERICHEELN TR T 2005 T, Z0EE %R
THREGNBEOEFRTT, COERIIERZER T I2/-DORLEARNLA
ET. TNIEEFZ - FRTFPRFHFEV-I7ARERLIL, FEHOE
BEEWST /O HRICETELVET FABOERIBRRDOI VA —
(HFRE) #E 22 ETEANAFRERY, BARARORICHIELSIAERET
MEd, ZLTZNIEBREBPBEREL VL S72ER
ZBLT, v 7ALGHRICHL VLS IY ERNTEXT,
COMRETIE, HBOBwmEAVWT, RINFPRTF
BOERDOIVAN) — OB RFIEDR—REE
BIRELREYEOH LV ETIREZBRWICEAT
pLEbIc, AVRL—Y —BREFEMADISAIC
W BEBHAREIToTCVET,

A Bose-Fermi EEEHBEICE WTH(SADEBTFIBA DB BT (ERstE)

Eh Bose ML F MBI DB, AILBEICS Yy T a7 Fermi b7,
ToORTIRFALICEKRB (Giant Vortex) ARSI T2,




DEPARTMENT OF ELECTRICAL AND ELECTRONIC ENGINEERING

EREFIHH

BERETIZIE. TXLFXF—PEREEARLCH
SEBAXZZEOLHTCEELFR T, ER
BFIFHTR. EXREFIFOEREZZR
B, AEREBTUCMROBEREBELTVET,
ZLT, BREFIZORICLEFEZERL,
HMEENEBROREICTEETILLLIC. A
DRUEHBDERICHEMTEZ IO =T
MREZEHTZIELZBAMELTVET, FE
3. ZTHEE. YE. BHRERBLITIRE (R
7 bIVEET, WA AER. BEREHG®. 7Y
TR, BEXGE. BHRFE. EFHFE B
KM, EBFEE. 7ILTURLET -2,
HERT—FTI/F AL 0FBEBELTER
BEFTIZOEREZHICOITET, RIC, [HH -
TNAR] THIE] . TER] . @E]. [Z7xb
2| [R7—ZLIbR=IR|HEICEAT
2EMREHEZRBENICEVET, a5,
RzBLCRIEEEZEEZET, chHDFENIC
£oT, RitRKZY—FIF2AMEBRT L
#BIELTVWET,

LHEA R P TRE
Buma | FA B
w7k R, BERE. XEFYHTE

212 #BS R D
FEEILSI FOZ IR

AT LFAPZAREVSFHLOEEFDOESICE->T, FELED, HELEDY®
TI—LATARGBEHNRREN, IcbDEFEIRECENMLCEELT, &
ETIR, BREBHE. RERLETEIRICERTINY —2EHRT5/87—
IL7 Az ZAFEGHEEINTOLET, INoDMEAFOBTERERNEZ
ST EHT IENTENER, TRLF— BRIE BE - BERACTNEN21H
RICIZR2EELBREECMRRTEDHLWYE - BFTN\M1REELZEHTEE

: T, PIZIE. REGTHEBHOLLWEREA

HMET—<

KR, WEBICEENROFTVABEL. BEX
BHERMERZDEMEBNT =T NARRE
HEETEE T, AMEETIE. FROVRT
AFTNVEHRERRICEMRCTEIFEETLY
FOZIZXZBIHT 2720, FEEMEORTF -
F/LRLOBRBERIORET YN - #EF
- i, T/NARFEUCH -2 REED TVET,
ABRFOLALTHELEASLEHM AR T 2D FRICLF S —%E

F—7—F | REFKBHET N4 R

HEFT NARPARE

B | SH X

PR T A ROBE IR T SRR

PCONT TRERIBRLBOMEL KRB L TCLWIERBERIE, Y4 XD +n
MEEETHE IV P REZDLERINTEY, INOOBMM NP2 2M
BROBNFTHIBEFOBEZHBLTVWES, EEFIIVvIRX2% 1L
HETHEBFTNARE, BNOBHEETIEFRLNBEVICRELD
source il 1 s SMEEZAALT, BEFOBHEEUET OHIE

land 2 island 3
ﬂ@ o E TEREOT A RTT, BEFF AR,
_ 44

BFLIELEZIEROEBVWFETEIEHN AR

<. RBNICEBEBROEREEEH, £7-
‘ . ml BBENEERTHC LA TEBLIEENT
W— WET, AFRETH. FRARBNES A
o GBS MEBEETEYAF Ry FEETF
RARDIEERRT BERIFEEIT>T L

LI 3

ABT — P EEFT N 20O#EE (L) L2 08fF2 R T RERER (T)

T/ N\ AF T NAZI AR E

BuxE | FH ER
¥=7—F| FITFV/AY—, NFerH— 4 v

YAN=TANINY AT LRE
BuxE | P A
*=7—F | YRTLEIEH

F/ILI A RKAMEZ DN F ISR

[F/50/09— [R"4FF0/02—], TASIE20HBICERICFKEL
TEELEA, 2IHIBICIE NS FEL TS ETICARVEFLLETICESE
NEDHAIELTVET, ERBFIZOFMAHEZRELT. ZoHLL
BMOAIHICEMLTWET, BN, (D F/77/RY—Ick-> TR
SNBEHMT NAZERET DS/ TLI AR, (2) ZDLIBRT N
i (RICEoTEFRAROYE L LR DREEET
BT BNAF LYV TR, REETO>TL
¥9, BEAERIEEBAA, KE-I—AvY /S
CTOTEEOHRRE CHAILHEST SEBRHN
BRETHREZIT>CWET, -, BFARE
DBOEMREDERMARL LD -0, YE
2 THRULE - EYF - BRARCIREVHER
CBNPBIENTEET,

— TR
ALGFEY T FHCMOS &REIRETF v 7

o - — A=
INT = AT LHR=E
EukE | His B G

w—7-F | BETHIFLF— N7-ILstA=s2 ()

ll Y AN—TUTHNIRT LD
fRMT - BXET - WU

PAN=T4PHNY AT L—EWMRINERT 2MEBRT LEYAN—EH L
DIERVBABRIFE DN D WY RTL—IZOWT, YRTLHETREOBESAH
LHRET>TVWET, ZLDOTNAZANBIEREEER DL ICRY, HDOTHE
FTLTWEYRTLDEBRIC, BRARBREZMATESLSICAYEL, §#D
INEE - HIESNDIERIZBRENICEMTEIETLES, ZT T BEARIBRD
FADLYRTLDBENEERT 27D ICHERIFREIUSEIRT 2 EEL
Ko TEET, WRVRT LD
REEZEREICIBIRT 5. %72
IFEREBYEIET 2701
EDLSBERVEEN?ED
BEOBENLENMIND
DFEFEIC, Y AT LEHIEOF
EEDEICIRYBATHWET,

e r—

TS
mEEE 3

AERDIXSERMIHITHHRBEARFAT 2,

EROEBNRBVWIREBELTERATILHEREEZ/NILTES,

N)—TL7MAZIAFRE
mums | I R - EK I8E

BATFNF— TRFH, T2 L¥—
REMA, ~7—TLsbA=IR

*—7—F

NJ—T Ly bAZ=I RH

BRIFNF—IEOEFICTAREA>TVET, TOBRIRILF—%
BMCHAT 7011, RE - FTEK - #i6 - FAOLTCEHLS [7—T
L7 MA =R P EEREEIZIB>TWET, /X7 —I LI bA=ZIREIE, B
E - BEE - BRABEEBREICSCTCHRLLCERT IEMTT, YHRET
3. BAES AT LOREL - &REl - @WFRICERS 27—y
FOZ I REBR O RETOTCVWET,
FlelT, BRBEESRATLEZD
MRS ICET AR Y. R/
7 =BT NS R EER LR
ICEAT2MEREIT>TVWET, fR%E
EHZBICHTY, BEEFCTATT
IV ERARMBC R LEST
EMHBICHTHASEEHE L TERE
THIENTEET,

HRET—<

AN /ST =R BT /SR (SI0) %
AL ENZRS

BRBIES R T LARE
HEgE | AR Fih

ATV MR —=T LA R

NRT—ILY ARG, BEITE BN KEXBPRHENGEOHTR B
[EPELEEbEL), TV TBE, ERATLEOEREMEL T, £EIC

BELERLKZEDTERVHDICA>TVWET, /o, NT—ILJAZIRIE, B
[KTFNF =% ELEM - FIEL CHELFIAT 2RI THEI LD D, TRILF—
REMBICERTE, HRICH T LIPYAVOHIED R RIHIENTEET,
BARMICIE, ROFHZPLITVET, (1) A3V I0FALEER R4 7 [
REBFEEOUERREZITV., BEFEEOER%ES, (2) DSPPRISCw AV
TAVN—ZPBEWEA G T 7012, CEBTHEY 7 by T 7 %R T 2 LRI

s 12 YT A Lo EfE %
B QEBERLYIITHS

® MATLAB+* SIMULINK % {&
i W, YRTLEBETDIELD

,a:“: : ; G ICHIEDEREES,

AV N=ZOBEEAREBKWOET LETAIAVFETEN L. EREITVAYPSHESE
BLCEHATERATERMEBICOTBLIICLET,

JOBIE Y AT LIRE

EuxE | EE BAF

+-7-¢| {ESMIEB, GPS w—7—F| 77 A/SBIE ) DY
) . n . . ALL 57 \ \m E /l T ity -
RN 52 i35 & U2 OISR T TR LT RERERETOREERT 2

AIHEZEBWEINL - iz X7 L1 GNSS (Global Navigation Satellite
System) EREIEN, REMNEEDELTH—FEREFBEICEHINTLS
GPSHBHYVET, £/, BRAOEXRBRHEL XT L (GPSOFE®RBEL) . BRM
DHYLA (I—Byv/ShRGPS) ENRRERBRMICHY  SEIFAT TV —
YAavPREBROLBAENEIONTVET, YMERETIX. HIERY

= L. = 3 © RATLOBBEAEZTIAER. M

SR BE, YrA0er v EEHELIE
B RTLDBM T TY X L
ICEAT 2 REIT>TCWET, /22
NozBLT, BEIKICHIT21ERE
EVRTLOBE. ITS (BEER
KBV RT L) ANDISAIZOWTER
LTW&EExd,

T

ABEREEFALBERGPS AIMERRAR (OTHE - ERRICTO

KT77ANBEIR. ESOAZ—Fy MIBITIBENT 7140 DRFKNLIE
RKEXZB1DICRAIRAF—FM T, YHAEREIL2017TF4BICRRLIIE
MY OFLWHRET, X774 NNBERVZOIGHICETMEETo>TL
FTMABDORELAVR—2y bEERTIHT I/ ERZY T =D B T —
fEvERFy b7 =0 SHICIEERN - BRBOREREEEZEIKXIIVR
R=bRry b7 —7ICEDE T, BABKBEVRTLERRELTVET, fI
ZIE KISV RR=bRy b7 =21
BLTIE. TAPRILESNEER L
THMLLWHEBEARC. X77430
IR ZHREZNET 2EEAR
OMREHRELTVET, £/, &
. ; BREOBVHBEYRT LEERY
| il _ :‘ 8 3L TCEELRMEEREMICHEY
Data-centers ¥ accessnetmork  THATULET,
AKT A NBIERY N7 —5 DR

&
3
?
T
=
#

10



"

> AN — AT o=
VTV RT LR E
Buygs | S X
F—7-F | &Y=, RvbT—4, £4FIyo5H, ERER 2P

NATYy R - d - 2y b7—00
It B & B

[EETUT7ARRETHED] . [RETEESHRAT —RERSERH] | B
MERESERA] . CAEEBOBENRAFNIE | FLICEWTIE, HHRIE
BRIEBO Y — LAV R T LEBTEE ST, BFICIHRREREC TGS
ETWADSLEAZITALRTNIERYEEA, IRETIE, £ — w147
O7otyY— ERBEEI=y MRELEZBERESEN 1=y (v s/ —
R IC& 2 EIBARER Y b7 — 0 AL, BICV TV RV RTLPHRA Y
AT LEMMLIZNAT YUY R -2 v s -
Y b7 —0%ERL, 1)L EERTORN
ERBEOFH, 2) BRI OERCKET
B, 3)EFEBBERI—ZVSICBITBE
BNRIA-ROBNER. 4) AOHTICK
BRBISOEREE, RALERRIRREIC
DWUSHARAZER>TWET,

HRT—<

ANERRER Y N7 OWRBREBD YT/ — FORERHS

BHR 7+ I APREE

Buxa | RO E—
F—o—F| ER7+F=I R, RIESWME

HAESLERMEBEIE
S F

RBEBUHNERTIABEREMIE. 1VZ—Fy b7 O—F\VFLEhoHL
LTBRADEFEICKRARBEZLOLTVET, LALARAOEFEEZAWN
T-BERESNEIE. REQRR GHEESHOEMNALOMBELZIEATVWET,
2012FABICRRELIZAMRETIE, F/74b=0 X
BT, HERKEE - X774 NP ORI, T FERE
KEDREEETFALT, RIESETEIRY KA
THEBAIRET, BRMELEHETNEEZAERF DX
EENBRMOMREED TWEET, £-KITIE
EFECREICELL, BREGREN ALY 7S
O—7 WS lEbHYET, COLIRFHERES
WEEMZERALT, "MF, BE BESBHE2ER
WRELI-BREX LYV IRMOER, XY
DEE (LY 72—2aV)REDER7+=I X
BICHEWBATWEEYS,

AERBAT NAZDYIaL—vavDBF

sV ITAD

HWRT—~

HETTLIMAZIARE

BugE | BE &6
¥—7—F| EBFILZFAZIR

e L EEFOREFRAOIE~OIGHA

BLHHE L, AREERICBABSKARHOMRATHELTWEL ., £
DEEICHRLIFEEL -V —FBELIN, X774 N—BEAOKLREL
T, BRMBRA 7 7AN—V RTLERREBES -7 LY RTFLTEDNT
WET, ARODEICh->-BREN. RFE HlIRmEzREESE T
F/IMIEA, FEEL—Y— KT77AN—BEVRTLOMEEZLTLE
9, F/IIEMELTIE, #E3k200°CIL
Tk nbhTWiAryT Y YV TS
74— ERTRBETERIMEMAAELEL
Too FHEL —HF — (DO WTIE BIEME —
Lotk EmAE A AL iBiE %
REL, YIal—varvi BT
Fo RTFAN=BEIIOVWTIE, FEE
%?—iﬁ%t:;o—c%ia‘é%ﬁa%fg;ﬁh‘é
AREREL, BRMETLTWET,

AERAVT IV NIVIT74—HAMIC
Lo TR LI/t —>

PRT LFEHTEHRE
EugE | EP S
F=7-F| YRFLFEEI®, v b7—751#%

KBERY T = ATFLDETY VS,
HETE | il 1ED

BRMKICEV TR BHPER T2 IZNHELIWRET DV RAT LG, £F
FTHEMICRY, ZCOBRERDIPZY TN LTRELIZABES X T
LEBS>TWET, 72exE A= Uy R, 2V YRy b T—0 0 BEBE—
JILDIITERNRENZDFITT, TOLIBKRES X TFLISHLT, ¥4
BREKIZEDO T TRARICHEEZSI EHT2HICIE, HEETVICEDICUR
TLEHITFOEZANRKEEETYT, HHRETIE., KRERY 774
= ¥ EHRICHLT, ZoEEAEHEAL, KAN

: % RETUVS, HEBLUHBEORELRE

& o THILEBELT, S RF AN

HRT—<

- W FHEEVHR - KEETVET, FET—

i YOBIELT, B> S ORBHE, NE

e e BERORY MO 74— X —> 3 HEE E b
HYVES,

=4

ANBBEORY FED T +— A= aVETHEER

IAF TN I ZARE

EugE | HO#E - STy &7 bS5y
F-7—F| RBREE, NMABRHEHR

IRALF-—RBHLVY
BRIBRET N1 2D EMHREL

BEXBIE, K &8 B AAC0F0RVICHIDTHARIRLF—ERALE
BREMI T, TRILF—N—_ZFT17 (Energy Harvesting) LHEhNTWET,
FHORRETIE, BETCEATZOBPENSORL T RILF —%ZRIMLENICE
W AMEHRELLTVET, INOUMNCD HIEHEYRBERICOVWTOMELL
TUWET, MEMBEIE (MFC : Microbial Fuel Cell) I3 E#% N R T 5L Eif%
RESEIMELE->THRELTVET, #KEDOMFCIEESMEPC TR }ﬁﬂﬁ
REDBMEBMEESIHAX M EVEWSIRELABYE LT, hi-bDOHE

R MR E MR RIE i (Paper-based MFC) I L\‘(U)Eﬁn{;ﬁo’ﬂ\i’s"e

WF”TEE?H

ARZET IR E MR B

BRENAA T4V LOBFEHBEEE

KB T IR =E
prxE | BIR 2
*—7—F| PFOSEK. EHBRE

Il 6RO F RS HERT —*77F ¢
DR

B (H2WIEEIC K] TRV -2 EME R T 2RROBITT. BEPK
REDBHEK., BH. BEAERENEENET, ZOPT, BERLKOERBEIC
tiiu;‘&\bf—ﬁwb“/;‘&b%w HERT =R 740 0T TOFAIREFINTULE

T CORBROREHRENBT20I0IE, IBEHEL -7 ARICE—L
ALY, GERBREOLVRVERICUIVER Y, FRISEEHEHT S (K8
IR |HEEICHRYET, HOMERETIE. KOBKHK - i - IRiEZEHE
EICHIET 2720 DEHAT F O ERERROMERLToTCVET AARICLY,
-~ PNTICEL IR EREFBIEDER
. BROMCBRESN. FEER
| REDEV IV TRASA=V VT DE

ReBELEY, FoHRBEEE
Y RT L (6G) KRRICIE, ERBE
DOITYTIEH LT TR EEPE
. FHICHDENYET, EIEEEM
THRADEFEENILTVEET,

A NRODIC £ B MAAREARIE O REBHEZA—F

AFATERY AT LR E
BEuyE | fgK EF
F—7—F| FRLESRT L, HMHESOE

BIfRIGHR IR E

muna | R —ER
Bk, BAE, BR. AX—VEUY,

FoUR | 2 RTUA, ERBABERE

BB EDI-ODTILFATA4T
It B $: #ifi

BETRUBHEIVICEBRTIIL2BIEL T, BRZEZIILHETEE
EH TR AIERNE S R T ALV F AT AT HEMICE DO WESNEL R T
LOWMEEIT>TVWET, HECELICERBINSBHILH X7 I AL A D RH
BOERT-E, RETHZLIANEZEHTREDITHTHATRENE S X T L
. ﬁ@rv4ﬁrwm*&m Lfmvkﬁi5 LItk T, BAREETL PO

: B RELEOEFBEROFIER
RI2FBEROABERZH > X
T LA, BEPYE BYBEICK
Do LizhXZEHREZIAVE2—
ZABICLY BT 2 EERE
VRTLIRE, N—=FUzTEE
HEBLLD2D2HY TV TOH%
KRUWITEA T 2 BRI BT % #
TLTWET,

HRET—<

AL H AT ICEBTEEREERROKTF

NGHEHEHRTE
BuxE | BT Ee AT K
F—7—F| KFEih, FEFFE L 4

IO =7 - 7N R EERIE A D

BECRREAAVLDEARELTEE, HLLBERPRERINTRROBREIREY
9, ELVEHRERRT 2L, AMERENTHERMEZENIZLLHYET, BRI
—RICLATIEEI L5, BERBROFAMIERD TRATIETLHYE L A,
TP R TART LI ANEAVE1—REDBDA VZ—T A REVSRIEDHY,
RETRBLGHRORBICEMLTVET, EREAZDE, BF - KT \M1RDFK
TEIARFEDERTY ., INOIREEEOKAREOAPLRIROKEAFKE~D
IGRENET, BEDHE T —~< I3 "Luminous Reflective Display" T9, FXtHkl
Photocurrent  Phosphor screen with solar cells 2RV TAXERTICHIRT 5L, B
HLCEBRECH RERERTTEET,
Bluelaser i FTLBENLLLEY A,
HEBOMEWEF TR FREIC
AT OHRBLTEET, L
RETRIDLIBHHICARY b
T BREMHOISAY R T LETE
EWHRICERIBATWET,

DMD-based projector
A [RESZTART LA DOEEDKRT

BAEART N IR E
|LugE | B E—EB
F—7—F| ZPYFLT—LAANTOEE, BEFEMR

I =R EE AR E O L BN R

IXLF—REPREMBE EHRNI ‘Flﬁéﬂéqﬂ\ ZDRRICKIGE AR
1#%%&>fui?° ﬂma,ﬂz EHERFICERICETZT NI R TY, K
E T ftA%¢%¢;§H§%ﬁﬁutﬁ:x i DEE
Iit_@ha EEL DEEAGER] ICIRYBATUHE
Fo TAARDRBEHETEBRHTE - HREARICEEST
TNRAREEEFT—ELTT>TWET, ARICALTY
RO Y AR ORICEEEEHNT
W3, AL TA MERIC, HIROMRICER
ICEETITHREAVZABERICHHRBLTOE
. KGBHOIGHEEEZL 2, BE-7LF
ST MEICHBYBATWET, £/, T4 ROD
FARICIEEST, RRAYAXOKEE R/ RILD
BARMHEICHAEANTWET, EFEOE
WEAERASETHY, BICKBEBLOETRICEK

AEELI-7LFS T L Cu
(In,Ga) Se2 ¥R ATt

B
Urimrsmonsn  BBEIBRYBHEToTOET,

ATV /AT LIRITHE

N = =y A=
HIEHR L FHRE

ByxE | EE E

78| HEAA=IVT L=Y =T Aty S

HOFEEZFNLIE-YEREEA X =DV

FiE, BWBE. TLI/FOZIR TRILF— E
BAFICEVWTEELARNER Y, HARETIE.
SR, ERAERAM A ER I, KEHAL KMmIA
ERT2ABERIZICEHTIBMAENLEE. ARLE
HTWET, OREMPEHFEEH VT, BEE
BAMYTYASRORIZHZYEOTRILT S, B

ARWETRERDE
i, @ Ko #HEm
I.3RTFU>T4
VO REDL—H—
MI. @kzAWE
EERERE T
ICEWHATOWET,

ASEDFHIC TWAZZAOAISROYED H X B,

HRTELE L “ FEEHE " O
WMEEE, EREE. 7/ 25

TI7zMoSBEDRBISHEVWMA"ELTEEINZREFEMROY
HRRET NARGAEBIRLTHAREED TWET, I LMBTIHETHR
BLRLVOEEICTZIET, EFHALAOMELH[IMEDBENICER L TR
BO/NVIMBHIIZRWEENELCE T, oo IHLEMBEBEL-77>
“)W—JI/ZATD%L%{‘E% ETREICARVHENRIRTEI b A>T
&= ~y ‘ ETCWET, Fhfebld, ZoFEEF AL
BTN REEICFrLy Y L ORI O Y Ea—
TAVT T NAZR T RINF —ZHRT N ZA~D
SREBELET, 77V TILT—LRAIERF
Y—EMIENAERBREFEICLY. BFEM
MEBCHRETFEEEEEL, BLOBEME
EHALAYEICLY Z 0B ORBALE
HET,

MRET—<

AR TEEDE H 05 MoS, DI F BT

&
g
%
T
=
#

12



DEPARTMENT OF ELECTRONIC AND COMPUTER ENGINEERING
o BIHBIL T A—aY ‘

=& F ;I\EE :hﬁ ? *SI_
[TLybn=sR|[area—%] [ERBEE]
i Rl - REGUHIEREBITEELNEFT

G TEHEKICD

REJTIER -BRLYL

HERR 2R TOFaTV—=HETFIRN TrAF v -T50F—/ | hER#EH—EES) ¥, BEFERIFETIR. Thd3205F%
- S BAERENE / SAEREINE 5L EEPEHH—E () BELELBAEMEEICS TR - BIRE
- WERER | BEAFANSREELE HTEERETEESIE £ bR — 1 (2 R R
- = e ‘ R EEYRAH—TE(BR) b7 OEREREERL, EROFKEE
L e SRR BRSNS L St e TBLT/ONDHIN. MERRAEZDH-T
a7 L% RRET LFH I$¢g1}%/¢%§akmmi/ﬁumg&i B B PR —E (R T30 A CRIECES AN ERLET, B,
RTYAT L& R P T3 ¥ — 6 LHRAROMAL
BTEETER | BRAEREINE  EEERENE AL BEEYREH—E(ER TR 5. BHEralFe— am BN I B e
RSMEET, BALBENHYET, Thd
T 2R BHEEERE HIERRL/ TrLE—E8+ 1Y EEYREH—E(TL) m;‘;euwmi%;u;@gm%tmcm
S 2T L% BFEHRIFLITICEVTH, LV —BORTl
ORFAo 2R | BEERE £C BEYREH—E (TR EHFHROONET, ZORHIIZ, THLHk
DEBERDEELYEEZHELY,

eraan gy | DAETEEEL B+ Rt BEHELS . %é : : ks . ;;

BEBTIEN | T ampy e BEPRHA—E(TH) e ey 7 "7 =7
W27 LR ’f&;'*:t//; FUT T — &R/ TSE% B ' ‘\O/ZE;_L\:.SH o
e o may | TOREREE YTIVTTIvF—BE s Yy IZ2lF, BFEEHRFCTOS
RESTHTYO2R | D emnt e BESREH—E(TL) e . s

FEARTY, BEFERIFETIE. o935
............................................................................................................................................................ - BenED TS EPIE - B E SO .

%ﬁﬂ%{,i?ﬁt & _ ERETES, KPEZXABRIME

[#EMIChRD | ZdHR—bLET

Y HEERFETIE1993F ICLEHIC5ER] 7"(%5(%%%&%7 HEIFRENX LT,
Lk, BAELTI2FEDHFLERRDI-DICHLALTEETOoTWET,

LI, BWZEL2—HP
http://www.ritsumei.ac.jp/kyoshoku/

4 H B o N

............................................................................................................................................................ .

ITJ9RTvrarvterx—

ERMGCHEARBRAKEZY R—FLET

HROFv 7% RIBRER - BIBXIEZTOKETYT, EERNESCEARRSEICAITTRELAEFBE Y R—F2TVET,
BICAKERR (RICERAKEERAKRESERAR) - MRS THE - AEABL o #BEHARICUZE ICRARTIEE1T-
TLWEY,

HL<E. T/RTUoavbyE—HP o il;
http://www.ritsumei.ac.jp/extension/

BB ERS AT LHRE O BELSIV AT LR E

muga | B G % muga | KA BN
RRAEREZED L IREICRE L/ FR ARt OREICEBLZL, s YAV TAE I TN - SRFL, FPGA G0 #—7-K| CMOSA A=Yt # bl

HELEARRBREICEKA Ho7720, Fv KIhBHhDYES, RERICEZ LD, FE

13

YIRZRNICEREMD HDIZEBREDI LIS
KFIF, ETHBHMTL,
REOHRT—VIIEBEICHKRT IBELE
EVEOEREMOEEBERAETSHIETY, /
AF Ty AR ENZEPERVZEHRICLS
T, BRI BAINIZLFTOBRERICEVE
ERHDBZ LR, BHOMEINRET DI LITLY
BEEUNFRBLTWAI L bA>TEELT,

HROLIEBTIE+HARRMEERETER WD
HREAEREL T OWHEREZBLWEEZ
5TY, £I3EEDKHRAT, KEREDEKES
OHMRERKICSMLEZE, HOERSTERA
HEREZERAIINEBICEBAINI-OLRELER
D—2TY, ZHILEANBEHIIDIFEZEICL-
T, FROBREAZECEIOHBHTLI,
FEBIZARRERELEMNREONT VX%

Eaald ‘O HODWN—RT T EZ DI

EEEECEHEIOATIFHEE T, BFESRIEV 7770 —FYzTE

Wo e i CRBINTWET,

V7h72T7 (RhohLnbD, OR) IFEEHR

ACHEEEZZETER 7O 7 L, N—F7zT7 (hzLWbD, OR) EEERE
EOEELNEEIN-BFERE, MRT—VIEZABEREBZR. V7 LOFA
EELN—FOEHEZEREAZ“PHODNWAN—FTT " T, INITLY,

THRICEITZA ATV OHR

EFEAZ =2y PO ATHIBEDFEICHF L, REHROBERE, Kelhtrv%
BUTATAHEICRYASR, HAR2ETERATLIIENARICH>TEEL,
AEPBZBLTRBREMICEY AL LS IZ, A X—YErHEANBIET
HKIFHRET PRVBREBICMYIACZEHTEEY, AMERETIE. AT
BTHIA AV %eRESE. HAPORBERERD - TLICHATES

B #&3R =4 ChERSZ, MECRRLRRTLAH=ZL0 LY, %*ﬁﬂﬁ%}iﬂ”fﬁ‘:ﬁ*%m‘t%“ _ BIZ IS, BRI P 1 B> T b B £ T BRREMT>TVET. WABKOA X—S e S ERBTRIT 518
TR iy L#f%gﬂii 61, nicmaR Bion By, A Fimﬁgf{?i@g:f?*iiﬁ s ﬁ)lj}fn ARSMATHETES, BLHISLTEE ERBBNLOHE. KBOTHHEME THRETE B HMOHE. ABMTE
S ERNEBATINET, SMETERENDD BY, RELE 2 ) o | . PEEED>TELLTIC, KE, ThET BCATHHEES [R5 7010

1+ R RS DRBI/ Y FAYPEROREELALN TS DTS, RECEBLAFRARAESERET -~ c:am%%s;?e;éﬁﬂo s E R E%@E{;;ﬂ%% A=
(HRBRRF 32 A B8 £ 4 ) CeT. BRMAEEECRHNERAREICEA KB LY, BELABRLTLAREFRNEAD & N o A e mme

THIENBERTT,.
IO LIMRICT AR BEYRBRIE IR OKFEIC

FECEETMIEALEREICAZ LA HFEL
TWET,

@D*}DO@

BROEE

ETEECERAREICITAS, ESHWATH
AI2ZETREZROES, BE. REPER
B~oBEBbBMFINES,

A XHLhNNA=RTT "OIEAA A=Y (ER)

EHBIHRLEE, A A—
DA S (AP AT )
HY 7 METOEBA LR
ET>TVWET,

A R—3y FENLTATHEEL DRABA A —J ¥ OE

14



15

ERESLEMIRE
| Eu%E | RIR ER
I#-7—F| ERBIEYRTL, TAVENLESLE

e - RibEYER—FT3
BIQBESRATLODER

FAOBE TN TBINICKRBOT —2 &R 27217 THL, b EFORE -
ZLEYR—FTE0ICRI->TVWEY, BHRETE. BRISETT 294
BENBEEICCVRETH, L RBOBRBES AT LAERBE T EBE
i oMRERBLTOET, BERNICIE, B - BIRE - ZMEW53o08
ANDLESETAVXIVNETZIET, BEBBEkmZBRIEETBH TS

EEKE CMER, B EASHE T km

§‘=

e R HBATHRICBVTRELE
Q?EYW WRBEAERLET, £, BEEE
AT LEXRZDB-HIC, BICRZ AW

2L EBROREZAIRLTEILT, BE

manl - 3
' 'J‘I saoxafMl e Rs T oL A EELTOET,
-, e MAT, NOOBRERE, MEREE
R~ mana . OBTHL KIFANRARY g%
o . ol BRBE, TR YAL, K
AR - BB - BRAREL:
FERBIE AT (¥ 2SS MBI BEGICERTIRCEBLTVET,

XA ANRT] = T LR E
| Euxs | EE BE - Bh &F
[ %=7—F| WyFYLRYXT L

el T DO VWLR WS RTLADRETEZDILA

BERBORELR Y AT LIE, £ —Fy M7= HRIAVYE2—2F AF
@Eﬁ\&u/xrm FHLTEBETEILETTRITOVSAWMENAEEDICAY X
T, YMEETIE, BHEOWSHEWAYTFULIYRTLAOMERK. I6B%E
BLET, /f‘y7_-U LAY AT LHERBTE0I101F, THRLEF—0ER (FE
A . Ef (BREREAM) . HE (EEHLSIHEH) LWo7z3008ahs
MEEAEDDIVENHVET, THRILF—
BELTE, BADBOREYICEELTWL
B, B BFIRALF—LWo7-BRA
IXNLF—%FRALES, LSIBETIR
TRERBARIFILF—FEHNORECPU
FILRERBHERIET 27D DHER
ZHRE MR, B ORISR E]
- | BEMOMRETVET, Y XTLIEY
B || 2TIT0T, BRI LY EH DA
ANVH—RTE AKERE DEGEELTHREEDTVET,

Ny FYLRYRT LOBF)

FoEE AR L R E

| BE%E | Fly R
I*-7-F | EREHRLE. EREGRER

EREGLE, BFRTORREL
Z DERKRIS A

ARERELEIHEANERTIILAAROEBERLL T, BIFRMZERICTHATS
MEIHEL, AV 1—2ED 3 Pea—< AV Ea—R( 2503y DRHIcEDL->
TWET, AVE1—REYaVICBTAMRELTIE, 74 RA\V IR BRERfIRED
BESRLEEMERAVT, ERBRICEENIREL%EA - IRLT MR CEREGE
SEE - SREECTIMEEERLTVET, —A, ba—<3rIAVEa—8(VE757
YavIiCBETAHRREL UL, 2V REC ATHEZAV T RAOBE O EER
DI, ERBEGEZE DLIICBITL, ZORITERZEDOLSICEMICRTT L.
BGRZICRLERLLID ZHAONICT ARARICERVIBATLET, ZLT, INHOH
EHRBEERRIER AT LY TR
WEB Y RTLANEAL, BRRIGAT 2728
OREEDHEVHELAD, MEERICES
EFTOYRTLHEFCHEDY, RBROER
KBS TISATRCEBLTLET,

AE/NEIR(256x256) 1 I = KA A LIBIERIRATIC £ ) TOESRY 1 X (512x512) ~Nh K,
R AL LT ER D LB

i

L

YVFXTATERRY AT LRE

| BsgaE | AR KE - 7L #18
[%—7—F| RIVFAT47, EBEBS AT L >

TIFATATT —RENERNICWET S
LSIo#fFREZTNZEFA L= AT LDRFE

EREBRMOREICL>T, BADEFIIREEALTETHY, LVEMNADD LS
TETVET, HEPFRIETEB LAV (SREOEGCEREOTNTFATATT—
2EZELATVWBRETIE, HRARLSIVATLOEELNHEDEIFMTLLID, YHEE
Tl RVFATAT T =2 LVHRWIIET 2EATESD, HAIRA LS OFRREIT-
TWET, £, ZNWEBVTHOFRICERTERL IRV AT LIEELTWET, IhE
TORRREFIELT, EAMVEBRRITBLTT Oty Y ORK, DOERRHEAATY
D%, EEBEHNS—OBEHK. TUXVEGOBRRER. EYTHMISEE
BIRERM. BRI O RV LED L2V — M 74V BV T SR HY A 52—

D/ RRINEBMELN HYET ARREIGEROICENNMRETIELEELTVET,

MRT—<

A(BLEDERWET VRN YAZ—IV AT L%, ARV ED= /Tlﬂ-f(? B BRRE.
(B)EM T HEBRRR., (B)FEM)IE TORPEAET,

N — awle=
VAT LA uXu-I_ji/jﬂ_ FRE
| Bsga | Bl Bz - 7L #iE
I#=7—F| REtEBL. YRTLFVFyT

HABRRT L/
YAN=T4 jJ}l/VZTAo)HXH+7Ij_I£HHH

B7E, F1R (Physical System) IS B 4LHER (FIZIE, RELSR, BHE, Oy
M) i, RERICHEAAS R T L (Embedded System) &MEIENB/NSHIVE2—L A HEA
RENTHEY, 2y b7—obSn7- R8I (Cyber System) DigH7IvE1—2 @A
A5, BEAHECHERLEET-TWET, 0L, EHFLREERNEELTHE
BY—ERERBT DY RT LEY—N=74PHL Y 2T L (Cyber-Physical System) &R0
9, AMEETI, Y= N=T4P DUV 2T LRIABY AT LDFEHITICOWT, /v~
Ry2T7EY 7727 OBEADOMELTVET, [T, ARV ATLOFFEER, SH
DOCPUIT (A=—aA7)ICLBLFINE, FO—YDEIFNF— AL ICIYBATVET,

WRT—

ARO—>DHEEBHD AV AN=TATHNYRT LEMHABY T L
HE & Bt

VLSIS@E L T W50

| Buxa | {BH EE
| %—7—F | (BEBHEET. Y RATLLSIREH >

=EE - SfEHE - BEHAE
VLSI ¥ R T LEREH MO

BRRETHINZINH TEL VLS| (BHERBEK) (. 5%, EH., BNEE
AV AT LRE, AROZHRAOBREDR, FH-A2EAZRIFLSLLTL
9, TOLIBBERTIE, ARSIV RTLORBILZBO 22 A&
MEEICDRAY KRERFEEHORERICHVET, e IE, FARICANDS
BEORY bThnIE, BEBHBENERINET, BBHEORLHIHE P X
R=Z ¥ MLORBFIETHNIE, mERELE
BIEREEIrERINEYS, BHRETIE. Iho
o OBROEHB SRS, YATLLRLTD
| BEE uxuﬂiﬂmiv Bt aﬁ@ﬂﬁta&z
FBIEBAHREHCERVBATUWES, £z, 3
fAE@Jwﬁvaf\ LSI1tL7‘:<t?®§)H’E<DEE¥
EARDOND T, HHLHERICE F2HPX
A1V EERLIRGEBLFEOEIICDHA
EANTLET,

AERARRHE S ZTLOT LT LK EEFICLBEREEHL

HRT—<

707 ER R
| BE%E | BEE E5h - A #E
|%-7-F| PFOSEMERK, Za—-FLEky 72

2y b —2LSIV AT LIFRE

| BE%E | RE R
I¥—7—F| A ZF=27 0¥y, £F%a)T4q

7 F 07 B3 O &8 % & il

*E'ﬂ?eauﬁfatt EON2BRUESEBIRTIEBCTFOI/ESE2TVLILE
SICERTBEKIETFASEEEFIENTOWES, COMRETIETFES
EEOIVE1—RICLZBHRARKMEEZICHELTCVWET, 7FAJEEIE
ETHEMT, RAFIBEEBYIERLTHT DRI’ EONED -7V TS
oo, REAEBORRZDHEICHAEZBRVRLAN DR ZITVWET, CnEMH
== REFoRNhzaIyEa—2ICkY
BEt5Z&T, MLLIERED[E
BEHTHEDIIELNTEET,
. EBELETEDLIEL
ARHOEBKIEI 12 %EE>
TBER R TS RE LD
YIial—vavEMomRLITo
TWEY, ARLAYIaL—v3
VREBEREEOEEETEDSE
FHCFASATOETY,

REBHRETA/ AR T EHRE
| Eyxa | B2 ESR .
I#-7-F| {EE25HA. 5508 «

Il 55 5LSIRFRMOLF2YTFAAD
PS5

ICH—Fn &3z, BSLSI (KEEEBER) 25 AL TEEPEAEREZRE
FTEHVRTLDLLERL, E8YE - REURIECEEUIFEFICEEF->TLE
¥, BEREBICEVLTIE, BEEAMEEICHONEVNILICL>T, WEBFHN
SFoNTVWET A, BEBELSINBELTWAROEEE PRI ERHE %
ALTEESRAEE2GIMT 2REFEANRARIN, HELREME > /SLSIEE
BEMAEBICEEICAR->TVWET, /2. BBERALSIPKBEBALICEWNT
IFHEBABSEROTEHNHELA->THEY, BERIEREfTE LT, LSIo&EIE
n - >0 %FBYTBPUF (4
| BERTTEE) TR
EBSNTUWES, YR
=Tl ffﬁ?&‘//\"LSlnxuﬂi
T BERS LT O R
H ToTHY. Cﬂfoo)&ﬁi’e’r
= o M HoCRL - REBTEFH
AKX /SAESEESLSI LT - BRgAML A yEEnEs SORRICHEMLET,

w

MBS LT EMRE

| |uxE | MW
[*—7—F| NITHIgE., SHREFTE - 2

i%iﬂ %E(!\-Ba-a_éﬁa"?n-i—muklg
BHAOERNR - EHESLEICETIME

YHRER, [REBRICETZESHULE] & [BEHROEGFHRELD
ERESNE| D20 DEGHOMRETVET, &9, AIEDT—<IE, HF.
ERSN TV RHIRRRCCREHKICEET 200 TY, HIKRELIEF. T

FEHCERRELECEL-oTWAZENMONTEY, ERERFICKRETIE
I:) Bl E RO AMEBBIRAA £ OfE S M E
' 55 ERARRET BEGBHIEHTH, &

BRHAT - 2E~—2I, WRREZDHOERLLETRNERMORIEE
OHRICHLIYEHET, —FH, BEDF—TT
ii mmsnome | ISl A0 BRBRCRABEORAICET
J\/\f\/« ERESLEOMRICIIER, HRICHERT

i

BLET, 2. BXKBEETF—< LT L—F
€D o
- v,
3. BENLREREHHNESEOERIITLIC
LHBEMOHEILZBIRLTWEET,

» 100
T (jax)

AERBICHIBHABHROBRAA X —

W BIEBI T r -y

HEATHBELloTZEE T 2RI

B ANTHEERMH BB L, AL D B THEGAINTWET, F4ldATHEE (A
EZRWLT, ﬁE%h\b)‘cﬂ:Erﬁ@ﬁ ELEBET, BLHRLTWET, ThoDff
RTIE, SREERAET VERBETIEHIC,
Al % loT (Internet of Things) #4i7, ARy
MEMTERAL, EETOEENRDME L,
RORLSENOES LEEDOREICEMRLE
To LIS, N=FT7zT7ERARONIHEA
BYRT LEBD-HRARBETO AT
| BREFTHEHIC AIETLOERRLE IS
MR AIET LOEREFPGAICEBAI
DEELBIToTVET, H(a)lZAlEARY
rEEL, TREROBELTT, K(b) it
|||||""m T AERL - BAE SERERRTT, (R
AL OF ]ﬁm%ﬂm%ﬁ Al ETLOBEBESMREICEYEEREAIET LD

£ : (d)FPGA (- £3 Al DB AL FIRTT, (d)IEFPGAICLBAIEEILTT,

E (@A Oy FOBA IS BRLEEIR
A (b)AlE BV AAE RS

DERDRIEERE I3 W7

ZE R REGHRICERILD2BDZ DY W,

N=F7zThoY 7 7T ETRILLEV W AREL ANIE AR Y FDOITENEEA LAY, BAD
EBRW, BIPREFERIZHNEEE
KERADEFZ RO D IIIEEDK, FAL WEY,
ZENMHETEDLSITEIINTVLEDOAL Z LY FEERICEEAR, KERTRERER~NOSMAL
FECBRLIWEBST- DA ZDEEATY,

REIZ, BEZAVWCKFTCOBEZAIREICT
ZRPEEBEFEICOVTHRLTWES, KFT HFA#EE RV —ROAL ORI EFOEF
O, BRBELETIR RETO\BLEVRRICAITT, BHDHERREE
SYECICECEEBEN RO EEEA, LHLK bR T URRDEADEICDEELT,

LEL7 EBICRDBEERORAEICHRTEDIEERT

T, RRVCEROBRANERIEL, BERORER
PHPEOLEFEZIXRT 2B ERREZEENDIF T,

R M g PTOERDEREIERICHRTERS THEL, B HREEDZIBIC, BHDDILS7HDTAL

LS TRETINY T I —NRITBED20H DEFELVILLEZVEVWSBUAEAYEL

BT HHRE EicHRY) BEIHIFOLONET, FEONY T F7— Too FRIIALDETFEBRAEE - fRFL. 2 -

B+ EE A ER MBEBET 2HMET O, HEEBEOEE T - REAEHRICRIDOBOIWIZTE S LW
(KRAFZEFERES) HEEESEZZET, KBARY FOERHEA ERBoTVLET,

16

E
?
i
i
T
=
#




17

DEPARTMENT OF MECHANICAL ENGINEERING

BERIFER

HHIFEHDIKYD [Ra] #B5¥BTH
Y, FEM, aBHRIVIy w40 F/
AT —ILTORBBEEMIEMN. AROERO L
SEHEDEF S THE R T LE W%
Bifiz&Ht. B TX20hHb374—L
F2XZTVWET, BEIZR . HR. &
5t B HIf - SRTLCBE - TRALF—
F/TF0 /A=W BE Lo EER
Z¢T, TIZOMBICRH T ZILEDTELRVLE
BEEBETEET, IXHPBOERESAMIC
EHRBIEDTEDRLS, BIEVWEREABE
BICDIIRZUN TEZHE - ARZEBHLT
W9, AFaT L. WER HP H2HE
REMMIZOERNBEZRV. ZThoDER

HEOZERTILLELIC [MRRITE - xR
[YZRFL - $IER]TEE - MMITR|BEDE
FIRIE %= REMICERB LI ICERBLTVWET,
W T BE T 2 BREEICH TR TIHD
MRICATT. SELREMMBEZICOIF, 7
RHEFEZEBEL T, EENLRFLOEESE2EHE
LET,

JA7O-F /I ET R E
Buya | Rk WF
#—7—F I MEMS, =428 3+ /R4 —LT

MEMS%ﬁHL‘?’Ln‘I’MU ﬁﬁ.m &1’[10)55]%

vAvAvYY (R4 A 27 L - MEMS (Micro Electro Mechanical
Systems)) I&, Y47 AX—hkIL - 7/ X — ML OEWEEEI S TETWET,
ZOESBHMBHRTED [H0IKY JIIFFHLWERITABRETHY, —H T,
TENNESK BB IETESETERIE LB TWAIEAEBTHRIARDIERN
BonEd,z2c (D)w/oavy iz B Lm0 R, (2)
RATAX=FIV » F/A=PLICBTEMEOER - BIEFESHEAFEOH
EBIVZNOOBEROAE., LLo7 DI ICHTIEBHRE, &
MRETT>TCWET, BICRZA
WAZFIDHREZHRICLTWET
DT, FTABREEBEORS - AR
OB B TITL, #HRIC—D
L mWEBREBEE>TRBREL
THEY, INETIKBWVHFLVLHR
BRZRO THRZRRITTVET,

AT R by T MYAZONEERRBERE (£)
ERATART—LOREBRE (BTF)

G ERER L i AE
BLuyE | REEE-TE
F—7—F | EHRE. SWEH

LE BT ICH T B R DR
B L OEBETE

EREBRETAVLONIME - HEREE. MEWTEAINIRE - B’
Edevi@eds. BF T M RAAOEMREESLE. BEVSEHEBMRHIC
DWT, MRBEERAR, LUCEZHABRNTORSTARESZHIT>TWET, #
BOZER - BIEREE ZRNICBEL, SoICHBRERE0BRENH - FFM.
BERTERELT. MROBEREORBEBRETMFEORECED
TLWEY, ZHBR COEF ARG
ﬁﬁ&%%@uiﬁﬁéﬁéﬂﬁtﬁ"ét
B, MRECIHIMEICHARLRRE
BAERAL. IoICH-RRREBOR
HEHITo>TWET, LEzA>T, AR
T, BEMECHRAZOFEIC
LEEST, MREBEBEOHEH DS
7 LORFECHESEOMBOERSN
9, MR, PEE—FEhoT, %
LYW EB-oTWET,

ATHMOZE S WEY A7 VRS AR
BRUMHEY —REBRKE)

I T =
mumE | L5 W - M RE
—7-F| BRZFL, BI@Z

A LR E

Bugs | Kk BFX
F—o—F | BIERENE., TENLHA

WMRZFE - WRETRXTLDOR

HWSELE - HREMZIRTLLIE, BROAEAVTYED SV IXEERER %I
EMTXRIE2YRATLTY, BERPERN AL BERLEA AT, B8,
EHEG. ERPPRERRE T CHERA, 7774 7 HEIC k2B ERHIE
HEBELE VSR HYET, WETIE, BMRFLINE, 2—RoFRyT
IXLVF—BFBAZ7ARA—IL, 2U—=2Ry 7 ALOEROERY 7
ETERLINTLET, AMRETIE, EROLOLYNIVBEKEZ DR
EOMREZERRE—RE— ML ELTIRT UV T E—R DK, MR
FLRAOFEMEM L YORELALEICRVBATHWEY, £-FBEHA%
AWr#ERZFLEL T
| BEEEEZAV:

) o D MEFEYRT LD
» Y BT TLET,
AEBREASR AN EBE AN RE—4

BEREFIRE

mrga | AT &2
#—7-F| MEIR, HAMH

RN TR EB BT EDORE L
T28I0 B

FEEY TSI LARREORRIES, BHGEHRAZHEN ICRIZED
EREL>TVET A KA L CGHEBECHERBE ICHEORLHYET,
FIZILRBEE S ERZ RS HBE L. HEEAOARERRERARKICRIDLELH ST
O, WENAFEFENRALRYES, BARETIE. RNBICEESN
T-MBEARTTI2HE (FA7—MNFE) & FEOBHEICES>TRITT 2HE
(777 2aFH) OMAICOVT, ERNAHET LI XLOMEEIT-
TLWEYT, COIILFHEEOHFEDOLLDS
P INEAVIZHNRIEABT> TV E
T EENICIE RET+—I27—H—DF&
it [EREARENRERITEOMRE]  [<
AVRHRZ—EYDFRF] . [T 05K
A - BEOMEIOARE] . [H AP
ROBEHORAENFNAR] HETT,

AXCHFA VAT ADREENDH. RIENOEYOES D
AP ZRLRHEEBFTS NIE. THHISATES,

MET—~

YAYAF/ AHNZIARE

|uma | G R - B EE
*—7-F| ”vq4sA=2¥v, MEMS

W1 0 BB R B & B M B

AHRETIE, BEE LML E OEREREE O T M CHEEE ICRh 51
B PHETFEEIToCVWET, FIXIE, BBHEOEHRREPMERDBIGR
HAEPRENLT—<ELTEIFONES, hTh, BEEREF—7—FeLT
MEEIT>THY, REGHACESH AL OFEMOMEEMEICRET MR
PIEHERICA L EERINEMICET 2M B EET>TWET, MIRTI
- FBOBERRCAMEREDIEN. CAE (3
C Ea—&—vIal—varo—&E)&FALE
WEZEZALTWAILLFHMTT, RETIE
TABRERBEYOBRELHICLNEZEANTS
Y. UTNZA LICEREERRODMEITAS
YRTLOREREBT>TWET, £/2. BE
BA—H—PREEA—H—RELEE LRI DS
EDHTWBHRT—HA LN EDLEBMTT,

A EATHTERNBMOBREESI2L—a,
CAEZAV TR ELABERRNBH ORI ET>TLET,

BIREWE T YIETT R

EuHE | I KiE
F—v—F | HEYESIE., sEmnIT

INELER (477> Y) D
i BeBI R & I A

LS| (EMEE) Aava—gehY, AVEa—KA Ry b7 =24 LTH
WAL E/ OB H o7, LSIFEMIASEENMEMS (Micro Electro
Mechanical (=###) Systems, X LR EMER) ([THRFRINB/INEHHER © <4
sAT YV ORBASEEEBRUTTVDS, FAOHATIRIE. ZO/NIAREH :
RAATTYOMRTHD, EROMEMSIE, LSIFv 7 EICH-> = HilE
EEFEAL, BHNAER. SOICIECFNBERERADEREREIETS

= BERVEDTFTHD, TARTLADERIES %R
YOLTHYATTEREONSHIT—CHlE%ERH
2. AR, AL TEVTEINAAF YT RE,
ZOABIILAYEITTWDS, B4lFEEEBOD
BROWER~NOEBZ AL, NIhEW v /0<
YOERISABICRERVIBATWS, RODAEF
ZHoTARFEARY bABRICEHZBLTETEY, &
DEDFEFERBE—REICHAT-LWEB-TWS,
AXA7ONYROT =27 0= 128 2RBRIF : BEICHICER®,

HMRET—<

DX LTERE
HYKE %BH Ih
¥—7—F| JEREHE, EHIF

LRia A SEEM M OEBEF Y OMR

BTEH S E A LSRR IC e T 5 e Tl A0 - F/
FRAZPEREINTUET, COLIBRTNAIRTHRET B0 - F/
2R —LOERTE, KEOMEYUAEEICANET, BIZIE BIERr—
LORBICEVWTIE, T7ABRRT—ILDOHE LR T RERD OFRE
DEMN~OEEAKERYET, AMRETE, Kb P 0BT T /A
T WEZSHRE A OEBRITEA KRB
10 mm BT B b/ ROV — R OXRE -

s :mﬁ"ﬁﬁﬂg. REICH MBS L BT Y
BIZOWTHRLTWEY, &
B.ORNYR, HoEREOEE
B R BT & HHR A0 T 4t 7 B
L 7= 3 7= A e B R T A AR 1S R
VIRAET,

ABAMIRMEEFRBREMEB VA IRER LICHELALFRE 7+ - 4F —FD—F,
SKBRARL, BREEEE AL QBB OB T 5 LOMRERRICOIYBATWET,

UX LEEORRIAETZLHA

ZELTRANIRY RSN BEEN R —> D% [UXL]EFVETH, &
DESBRIV X LZHESTBRIGIABRCED VAT LEZRLELTERRICEWTE
LLARLNET, FIZIE, HKFEDOYXL, BEEEOYIL, HTOYX L D
fEDIEEN Y X L, EATEB D24 X L, RRILDFENY X L, BifREHRZ2—
Ay OFENEE, REEHRERBIZWEEZLHYETA, INSDYXLEH
9%&%&0’( SHICEILBEHRRLEIFNE T, ERIFICBELTH, BEL
72U R LD REIRERC ERICKZZ O BT
DORFEIIEEREBRMEAVES, HLDOH
RETIE, ZOLIICBRRTELONDYX A
BRICHLT, BHBETACERREEEL,
YIalb—vaviRE Bl CERERD, T
MOBONTAHRICED LT LY EHEA A
IFSRTLEEVHET ZEEBIELTVET,
FIC, BER, MERR BAYVXL B

A aArTESNIESLT YA, N )
CrEREORE DX LhERAR, BHEERRCARBERET>CVET,

18



19

\]

/X7 —MEMSHI R =
| BxE | Bl H2
| #—7—F| Power MEMS

vAMsav— v EMiEIGHALE:
<Ay OKEmERE

HARZR—EVIERBT IV bOMBIY PV ETRILKAIBEINTWE /T =T
IV b TT, FIZIEMEBEAHRZ—EY TPV IBEH A RIC L B HECRE L %
Mz D751, 50°CHOBWEEMTEA S —T0°CO KB BT X TIRIL VREE
EICHE VT R 2 RELTRREEE NS T EIENEELLDOTT DY
—ATIVIVOBEDBRIDRFICERELY., AV VBEBIES 5L YE
HERLIZYTOMBELRELET, ARETIE. ZOFEWICHR T HIMTHIER
BEBRTB=DIC, HRAR—EVIVISVDRNZEH AL EBEDBEOR

— HRERY, KRR ORKE BB/
FLWARZ—EV R OHRZTo>TL
T, ARMRETIHRZ—EVTVY
Y OBREIIRIEL, FOOLITED L%
BB f7OTY b, KBIDF
E-MEAOLOETHELTVET,

A~A7OMIEMICEYHELEZERIOMM O Y AVERR Ty Z—( VRS- -
RBE—CvREFES — LSS (EEE5907 rpm OREHSIEREIREH L2, WiE3H=0.5)

HMET—=

Ll g 1R [ 0 7=
SimtE B I LR E
| EsxE | A IEZ
[%-7—F| $BMT

| EEMMRICH T AEERA7AER 0D
K
BEROBFRIELADOUIRMHLZOMITHY, RALEHHEN
BHE BB E T 5 ICRRS D101, MIENOBELAN BERT
R, FRMAEIEA R RIORE L EOREMA B DDA S, i
ROMTEM THERSNBMIMECLEHEL RN TS LREHTT,
COLIBRMIEHTTLT, BHRIFELERA0IL, RERFCE
YR, WP VS ERHEE XX E LEFRBEMNTIY A 420
BRET->TLET, ThICk->T, HREOBHMITEA LB 1A
KON EBEN S ¢ RE - HHOMRERBLET, H¢ TRIEMT

DEHEE TR CER

ZAEIR - BEBR L7 K5 N
AFFEM AR LA W HR TS

HRT—

I7atROFEFEICLY,

T REAHOBRN DL

- o ToOEBEELERELT
! "’".,L'!I_N WET,

e

CEBHTRADFMEMT

AV—p YAIOAANEY AT LR E
| Es%a | LR KE
[%¥=7-F| R4oAXAA=ZS R, MEMS

N EHERIEERY X T LR
Z DS

YAV AXA A= R TIE, MEMS##lT% AU TH/NVD D SRR B S
WT NAZMNERHINTEY, TTICESADEGDOEY (fl 1 R7—FT742%
INT, REBERE) THEARIA/OXANIAZIZ - FAALR (@ Bl
P RAoAT7x TATAIT—RE)MPFAINTVES, FARETIR. Eb -
T/ - HEDV—LLRITDORHDDESHDO CPSHR~RIT T, FICREZE(IC
BENICHIGTES “Rv— M AEa B LMY/ ToFaz—4 /T
FO—N=RIRZGEDHARAFKICEVBATHEYT, EHIF EXETFIFE.
BHRIFZIELHELIEZDESBRTZMIML CTNoZREICHE L. #T
=== T fiMEZ A § 2 FEBEHOFRTY, BRAD
) ZKOMRELLEEL. SA—NLERREDE
FEOESALLELITEDTVET,
MEMS : Micro Electro Mechanical Systems
NEMS : Nano Electro Mechanical Systems
CPS : Cyber-Physical Systems
AFREY Y MEMSAEBELIRT—F - *470XH AL R T LM ORIH & Z 05 ER

MERFZHRTE
| BsyE | R A - ABEF
[%=7—F| BKABR. BRACER

0e

i RS EICL D EMOBEM RO
P

SEMH OB E L. ZOMBOMMBE B EELSITET, 207
b, HEBEOFIEIE. EMEYDENBEZHOMBEFERTZ ETL
THEETYT, AMARETE. HFRASRMEZEAL T, BHEBSHEICLS
FEHNLEMHRREOMEZIT>TVEY, BN EERR T 2HABEEE
OMBERFEL. ZOMMBELBNIHEOREREBROMICLETS, ZL
T, BEBEREICIE. F/LAro0FHALETTOT, SitELEF
BEHEERAVT, BRBE. BRANA L ZME0RTRMZB VL ToL.
RELHMEEEERILET, Rid. &L
BFRAMBRICHII2BFREAHELICLYE
DNTBFREFTRFLTT, 0L LM
FHERZE T ORT IIERBECERA
ICREST DT, INEBNT DI EITLY,
HMsERFNEREBIILATEXT,

HET—

IXNE— ERERIFHAE
| Es%a | Lk EF - HE BN N

IRAX—, MR, &R, »
FA7HA oI, EETIQY—

KRE%x-YE - -BROBWHAICETS
FEREA R

BAOMRETIE, MRRZERETRICETIMEAEN LE-BRRZENT 70—
FICHMIL, EEIARY—PEEVATLATZL VR ARZ2NT 7 0—-F 4R
Lahn, TRV — - Y& - BROPELFIATEIHRVRATLERET I
AENELTHIRAED TUES, BEEMICIE, vM70RERV-BREEHE SR
B LY R oY — LM OEEER D ITEDRFEEZDO YT AT~
OIS, EEYRLTOMAEDEICLIERV VA VELRELTWEY, TR
LEMRRLTRERDIAT7 A7 L BEICE
DLEMUFECYE 7 A —H T IC LB HERH
REBL,OBRARKREZOBRKDREFIC
HENLTVWET, BIEEIE4OYELT
FNF—DOERICHIFBEDHELZ TS
[F—2R=Z|DBEIHDEANTEY, %
OHMELBEIIBVTEEETVET,

A (BE)vA78K (BFLYY) 2ERALTHh T I5HM TR L%
B) L—Y-FRTIX~7

INAF AN Z AR E
| BExE | LA BE
I*—7—F| £FHhZ, B - 9%

OO (i T CAEROHEAERTT S

BRI FICEVTERECMEEI BN A VELS ICHETT 270 IR B
NEEAVT, EEREEDOXH I LDBBPET>TVET, IHIC, Boh
THREEIC, HFEAEI’RETHTRIOH L VEEEOREZBHRLT
WET, BHIC, REEOR - W2 MRICHRLZIT>TCWET, B-8BFIE
AT UMD O TETVT, ERBICEMLBELF->TVWET, B - 9%
Mo, BERNI00YA7AX— ML ORHERPERN200F/ X —FLOFEEIC
MORBRHEZREE LT, 3IRABRZITV. BB EENENUEOBRICD
WTHENTWET, £/, BRESIICHIBERO NFNMHE LT 272012,

) WEERUIBRERD
f ) RO BERDITERE

ZRVTHEKTER.,
T ZOEBOH MU DR
AL HFHEEZK
I ST T ET,

ABEROBERDHER  AROREROTTHEMHEEE

=R EC N AT TT 2=

RIERA TR E

|Exxa | HE BR

[%—7—F| BEARIANVE—OFE, KEIE - OB »

/E- Y My o =
FETITFHRE
| Buza | Bl E£F

[%-7-F| HEE, SERERRK

RAETZICEOCKRERTOMRE

RARIZEEATIRERMNEAMRLTCVET, FIo, BEARELERT L
F—OFARM., 32/ MoAKRBERATISERELTWET,
BATRLF—FATIE, BMEREREO/IRELRRNFEERMEZHAERLTCLE
Fo INE, RE2T, POARICKSTREGT /N EEEMHRAEICLIANKE
B T9, WEORVEAET L—FORRCZOERAEICOWVWT, BUREER
LAV a—R—Y2al—2avIlioTIIERELTWET,
KABEAM T, EEINTA7AX— ML EREOHMBSEE2MBLEY, Bl
i i SAICKYKRICEECFY V%
‘ EEHEL. KEZHELEY,
KEICHIGTES LS. BILER
HMATBET AV /8T MMak L3R L
EBAEELTVLES, SHic, B
ROKBREDNKEHICHIGA

. - - TR E —
ARORKL(ERDTO  ASRCEELE O o0 HAMBESIETT
T4—I FER sERRTETRE W IRRERELTOET,

TRINF =BT/ R

| x| LR BhE
le-o—F | BRI

R 55 R/ R T A A R BRI

FHE A RE A TE IR R ICAIT T TRVF - R T LAOKIMEH D BELS
NTVET, RAOHRETIE, BRI/ MHERT A RERFER (N
VR, ARE)OBELTREERT—ELTVWET, BB/ MRAERT /1
ZDFRZEESBEPCHME TRIS>TVWIRKRERFLAAANLTI/ALARILICE
BRIVFRT—VERTHLHICL, ERMELHEHZRT LB FHLLT
BFERr—)L FNF—ZRT NA XD
HKeEHTWET, KFEH
S2OERRICAITTH, KFR
BEROINDODFAEEZ
3ETH, BROBEMKE
HEEERTRLF—EH
: B el | TMRTY, EBRAtosE
_ Nz Yo owmm | SELABOHRELOH
NifYSZRBOTEME NYSZRiD (BBt MCEED, BWERNICTST
ASOFCEBED < ILF R — VIR WEd,

SU0AT=)N

BEREHI SREFREROMENA

FEEAEISRERIL, ERETHICIIRONAVEELRRRE5| T
ZENOYENICAZEWREVHAREETT, AMRETIEIEFRICLYFRS
NIWBCEOGREEHOBRRLELMRT —< L, FICREIEW AL DR
RYEEEFREZFEERYELI-BRBEABRROMBBICHEANTVET, AR
YEEARKIE, AFHATHYETRRERI L, BRERAEOEES ZHEFOZ
& B RE - fIEPNES o TWAE
EEY, BRVPBHCKRBAL RN S 4
KRINTWET, ZOMFIL. BRER
HROEBEZESHICTIRBTIEHY
FIH. Foa—- b REREFALAER
SOBF, Y TR — PRI —
RIBEDERERERMOMEIL, SER
B ICE T BB ORI, L
WIBHIERAT - ERAEAEORRKLR L,
AD~OYGEBEEARO IR LTFNICOBRRDOHIARTT.

20



21

DEPARTMENT OF ROBOTICS

AKRT1497 RAEHE

ART47ZAOMREZRBEZBNELT, BEY
DART47RERH, 1996F ICFHIIINFEL
7o ZD#H%., 1600 AL EDZREZEE A, B,
ER. BFR. EE - BUFoEVAIVLET
EELTVWEY, REOHRMNREIR. BHO
EMDBORAICL>TOABIRTEZHED
ZABHYVET, ART1I7RERTIE, Hw. B
FER. BERONFICMR, SHEITEITEE
LR ANHZBERTOER2ZELET, OF
TAZRAZRDAYF27 LTIE, TODXHIEE
LWAEZNFVRRLEETZLRABIC. &
Y- TO/FaT—4, AVE1—RZEDER
DFERICETIRFEREMEBRLET., &
DEIRBILEVAEZETIAMIIEER DS

LERCKkHON, AEROFEFEE FHSPESE
ROLZHFENHFCAI=—IBTFELELTHEREL
TLWEY,

F AFREFEL S BELSHUEREL.
AEEDOMFAHE ICHIBMT 2 EELZHEL
LTWET,

AV —hARTA7 AFRE
HLxE | fEN FEs
*—7—F| ARy bOBEBEFIE, BIFTNHE

- BOKRy MEEHRTHHEE - HH - BERHE

EEBENRT— M7+ IChoT kDI, rzi(ﬁbﬂ%’::ﬁzﬂiﬁ@ ARy Mz <—

FORY MIAR2EEZTVWET, HARETIE. COLIBRREDAKRY bEE

e BR~Y—bAKRY FOEBILRBHIE, %*% BEBRFMEEZMRLCVES,

BHEMICIE, UTOL3 BT —<ICBYBATHWET,

(1) R ER (NFE) 2RV TARY MBI RF 3R TED THIEE

) iRy kONSYREENE D
Bl

BR12DT7 I F2T—2TEHDE
FERZL, ARy bOBEL -
ZHLERR T 8

(4) HRPEEOEHICLZARY
gl - ZR1L

(5) ARy bR DEfMER AL
73 L WIIIRSRES

A (E)BEIOEABHMEOFVARY FT—L
(B) B28LMoRy

FoU-F | EBETR. BRICA

ERIFHRE

BEuyE | AE S/

EE., BU9FAOORT17AEMD
vy

e, BATHS FEBA MBI A>TWET, YFERETIROHRT (2R
EEELT, FbeAbbRISRELT, FAREESTCAEEPERER
DR ERAENENREL TR R A BRI S FE TR
BEIMOMRET>TNET, T, FHICEET 27 TORy by FEavE
O—ITERVIT 77 VY R—ZDFEFEP, INEISALIZFESY R T LD
HF>TWET,
BT DL IS THY . AT OET S, KRAHASN, &
. S REMERR E LS
%) I BORPIRGEEERY LA S, B
i — REAREEDHTOET, $7, D%
X

HMRET—<

EDOHRMELEHKICT>TNDD
ENERREDRHBDLIDOTHY,
BEEGRORBEMEC BRY EED
REH., BEMERTYIRTLBED
PHTHRMARZIT>CVET,

Gt i

-_——

ta—~< /AN R T LIRE

BuygE | ¥ HR
¥—o—F| JHERKRY b, EEEWK. EHFEY w

7o ==
YRR E R E @
#4%a | F/# f54 - LADIG, Robert Oliver -

wov— | Eifglrovy, BEEVY. HEECY G

mEREERRY FOMREREEEEICH

B  \BtRAE0ERMEEFOEa—~
o/ AFORy FORRBEREBLT, A
| MoSELREH AN =X LERRKL,
| TOHMREALDBELLITHRIITAT
txEBELTVWET, V7 METIEH
. HF. WREE, ~—FETIEh
EEffiERELTOhET, BE /7
7L TEmEREHGAREa—< /(1A
Ry bMBICEREL, kARt Y —
TREAZRFHL O OB TIHAKIINT
VREESTY, NOBEREBLEEE
%Eﬂl?%ﬁ?fﬂﬁnl,’n\i’s" ES
. ZOEAMEED LT R MERyY
|\ ARy b, RS, kP
AT ARy RO T4— L EOFy baosh  —Eab—RFEERFELTVET,

BUTITERE
LS %‘-Ill%ﬂz
w7k AR

HBE -mMEEZFOLELEZORY MY -

e b B AT
ARy bAEEORECARDIEREMZ-0HICIE, BECHEOLS R, A
FOBRERICIHY T IMEZIFOILHIVETT, AARETIE. INEERR
T30 D Y EZDBFERLEBRAM,. £z 5 ICEDI<AKRy bOBEML -
HEELRATICBET DM REIT>TCVET, EEMNICIE, BEL Y LERALY
ZFLICEBRITORY hO BEHIEE EREE~DISH. AASEAVES
WEMASREOME LYY EZ0RRy hbxZEal—Yary~DisH, BEE
YAVAX =P ORFEAEOMRT—<ICBYBATHET,

MRT—<

ABE G Y ERW
ORy Mk B2 IEHIEE

ASFEERITORY hE
FYR—Fh AT B

N A=
ART 47 AMRE
Buge | kHF
#—7—F | Rehabilitation Robotics. Advanced Robotics

BEEEH  SHEO-DOEUEIED
i ek

BEEEPEHRED-ODOBUEEBORRKL, TOODERMREZT>TVE
¥, BAFOBIRAREDOP THROBUEREEL —FLZRELTVELE
BLTWET, BErLLIE, RERICIfEDhTLI#ESREZALTZENEN
DHEBDENTVWIFRPEEREERL TSI I LA, BUEBROMEICITEE
ICBEEEDDTT, TOLETZTOMRDOMEREBRDILIBRTAT T HEZT,
AEL. REBEOEAZICI->TIHEZLTHEOWVWET, ARTAIXERICELT
WEFTA, ARy MIRST, EMAEETHLVLWALARY ITHRII DI
FHEBRELTWT ER ;mjtud-\/hwf&mi #%%%\mﬁ“%‘ LAY —
L, RBREVWTHI v av,
Mk E O F A& E> THRIF
THHDEFVWIRERAR
Ay FREDHE - AHEEZLT

HRT

AGELIAVYVTRANKE AREHEICTYD /Tﬁh(%bv‘(h\%%%ﬁﬂg

EEXEAN O ZRE g
[EEE I
F—7—F| FHESE - TAAR, AHbAZIR

EFEELORY b, REKEZEADERY b

ARTA7RARETIE, ERMZBELIZRERDORY
FRTLOFRFR - BFEICIVBATWET,
1) EERARy b EEEOEEL T4V KFE%E
betk - FELEHITHEEFHLEN L, UTOHREE
HTWET, [UnEYnRy M BZEPREEZDY/NEY
ARy MBS P EORREEET>TVES, [Za—
AUNEYT—Yar] BRI ED CERBIEXS
DR RPCREEBBRITEIToTCWET, [T bERY ]
REOHI-mEEDLL ENVEEZHBIT ST X
FAKRyY FORFEEITOTVWET,
() RitREZAORY b [FEAFRY N AEE100G
DERZBIRTBEHE/TLIL - AHZZXLNINJAR,
iR BREERTAVAN X LOBREET>TWET,
&Y [E@EF 0Ky FHEIZARY bR E LS RET)
ASTLIL - XH=ZLNINJA ARy FOBRAFERBEREDHLEZ{ToTWET,

V7 NORT AU AR E
EuyE | PH E— - B ZE
F—7—F| A%, F®AKRY < »

anr— TP N TN A 2o

FKAOABEEFOERMESE20IC, ERAKRY b, S/ ERILLS,
BUXIBEERBLREORRET>TVET,

[ZEraAERnRy +]

EHMAEERNICEBIN, ABHSICLYEBREZEEH LA’ OBRECERE
TAZT5HRRARY FOMR, o WEERNTERAMBRODTESLA
HZ=X L, DTS, BRI, BBROBBERESELIVRT L, BEY
Tal—vav, ORY FOEFHRTZT>TVET,
[ERELEENT-HDHTE]

A=Y DB WEBRAREED -8 HANET 2
DHMEDREFE, AMEImmo~A 7 0OsH 4
FHEBHELZMEHT—T L, BEIESE
TFMTES ZHENRE, METH
YERDNLFMICHBELEINDIBHER
MEzE T 5MExBIEL. Rt &
EEIT>TWET,

ABERE1-2mm OERAFIERHT

Zoh WHEZBEENICAWSAKRY b

http://www.ritsumei.ac.jp/se/~hirai/

MRT—<

V7 ARTAVZRRETIE, ZoD WK TERSNZ AR Y MBI MR
EEHTVET, DNUONDOHRT, ZoAWMKREZRLSZLICLY, WM
BoBmENicaRy hTIRE LM > 7B B ICRBE TE3 2 LA RENTL
9, ZOoNWMHREAVWTERERTEILDPBELLEYEI X T LEZRERY
&, ZOPMNABRARILT2ZE2BIBLTWET, FRMIC, Foh
WP EGMEEZRAWEARY ML), RHRTAOLS ICB<KPEIR
TLERBELEWE
EZTWET,

AZTIERF ABEBTY 7 oKy b
EZOHWREEROORYNY  EOHNVRTAERLNWT I F2T—2hD
R T ERRBICRIFTEET, WREhTLw20RY bTT,

22

n«
T
1
7
Z
)
7




EY BRI R E

BLHE :% %*E * E F% http://www.malab.se.ritsumei.ac.jp
F—U-F | EYHEE, REERD

I < AsSH S, SREE S
HI4IB T BFR

EMIBOTEDERELZF OBHELZNICHISTIMEEEBLTHY, HOW
PREBICEVWTERIRD DORRICEKI LN TEE T, AARETIE, HEITH&RIL
DARY FERRBTB70IC, BICRAO/NT—%F 240 [BEH | Zev M,
VDA REHAR O SRS E SO HAE O B R ATREMICITo T WET ., EFRICIZiE
BORy MREZHEIORY MrE | £YOSECEBEEEAET L ELIZORY FOHE
TEF, KERAORY MCEABEIORY M, FLLARY MER EHIEHO
MRFERICEVBEATHWET, AARZIZZOLS3HF LW OAR/Z T TRl

HEFEL. BB E DT

=1 ; = 1: EEREM. BERHA 2E
RRLIEBAAT>TWES,

YOBERELE, =—XRLOH
RARLIT>TWET, AMRE

A% b OKBERARARY MER b ERBBIORY b AL REBBHORY b
ET : BRESZBBHI Yy~ T SHBHARY b/ ET - BERERAOALER

HEBREENT, ZLOERFE

W BTSRRI T A—aY

77 RORTA7 AR E
|uuE | E BE
*—7-F| Y7ZbAKRy b, BREEBHL

loT &7 77 P&z &AL
ARy b RT L
BENEEECERETEEICHADL, BREECREORBICBII2E8HLIEATYL
B, ZLDEEIIAFICE->TWD, BB EEAVERELT, BRPEFEYOIE
DOENRENS, REENVFUVIHE LWL, BARMTEHRDIEEEITAS
ORY M RTFLDELE DBV LN BT OND, AMRETIE, BEELENKEED
BENLERET 27012, BRBLUEMKEDE NV RIS ARy b 2T L%
HIBHILEBNETD, BT, Y7/ F2I—%, DRy IV RI720%, AIN—X
DYFRH. ROS/ROS2R—ZD ARy b AT L EDFEMAEISEN TS, ThoHo
‘ '™ ~ ¢ Bifi&loTEs 59 R e
BTBIEICLY, YRT
LDARMT7 =TV R
ERAET 2, IHIT, E
X —hF—t—HICER
LT 2ZEICEYIEATY
o ERIE BRLI-ARY
FRT LD2B%ERT,

MERT—~

ABEFLV)ERFICHERED ARIOABEITT
$HARY b RT L ARy b RT L

ANDEFZLIVRWHDICT M AT LZRIET 5,

ol BIHBILTr -

BI¥HRER
BLREAHRE

(KBRS HS)

R Ty sn

BEECRITELIVIRELE ICEEA Ho 72
o ANEILREEZERDZEZAIZENMMTARTAY
2EREZRVELT, ZHTEBEICEDA TV
ZEbHY, BATWRILAED LS RIBETES
ZEICRBDN, BETIIENTEEFEATLE,
KERICEZLEZDIE, PYEVHREET. 22
RETHREKRTIILEBLT, EFIMHEREICE
ATEECHEBNEEVZWEEZADTT,

AL EHEORLIOIYBATVWE T — I,
[TAEIOZRB)TT, EDOLIRERBE LIS
EDOMYDEFAEE->TWBDOA %, FFEMER
WTHIELTWET, BHBESTHRZEDH TV
BT, ERICEDLDNTWEREMTCZOREBEL
DHBICHMND LN TEDZDNARBEROBH, %

NOERRBIEZICEEIThIELV DA, EHH
ICEZBEIITRYE LT,

BREICIE, AHICRVWERBEEFIEDLSIHRE
BhOhEERLIZLET. YTLEALTRVWES
WEDZEHBL, ZEPBLANIERWERICE
TYRTLORAFEEERLES, COVATLOE
AoFld, Wk ToUneUEIFTlEbY EE
ho BRANBVWEERAINFERELICKKARZLEED
NETH, TOVRTLICEYRWERTEESE
FRZENTERELS ICARNIE, HOWRHEFEOHM
K7y 72BN BIET T, TROFREW
EFEDPLTHORVEDICEZDT-HDFEWET
%, ZABRBEND, HRICEMLTULWEZLEE
ATWET,

23

AIOL . T2 — DB

AIOL (All In One Laboratory)

b TR P ER T/E42R. 3D 7Yy —, B EHB DM, TEPHRMET
BiEdsieblc, T4—77—=VIRAT—VAR—ZPEHEI VY E1—%
YN R—RAVYEL—RBE TP Y777, AlORFELATEERIRE
ZEBLTWES, AR, OFHE. BAFBET. ZEBLICAERE L%E
P I EEETHBAE, TLPERRY 7 PHED., REEBOFEVELD
TATTH2AEZFICTBHEET, TOWAWITRENALR - $R—FLET,

alf
NoLstal

Ik

Muotsast  § moustatl
> | B
\

HWROLIF v —PREAOEHKNTES MR L > X2 & % Mixed Reality (&
BEZRy 7O EE BRE) H=

YAAVPEEERTCOBEFIETEHS AIOLOL —H—mMIETHERINT 3D U v a—CTHBALEREY BHETAIOLD
T DERIEY ToEYY— BREBALTVET

e e 0000 00000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

IEtv4—

CNC T {E#k. FEfg. 754X, R—LBAYE/SYOBEBTCEDNLTL
ZIFIELTEHMEBZHR. [BRIERE | AEOBETEHRAINS
TR FECKERE. HEICHKL, ARPRNES. TOMZHER
SUEEBEXELTWEY, YAV SIS EIECHRBEICNIZ2ITASY
VEVT VR TAV—RENIEAY., REKOREEHLFZELTEY.
BRAXKY7ICE2BOTCEERMILAEEICA>TWET,

ERICLZ2EEBMNI, RETE—A—A T BRBEICLIBRERR
TFELET

) ‘=
RYZvTE R —THEBEEZRTMNI = RTTBER TEMBELINTY ORARAE MIMEKICHL2EFIRLy 7 &5 HETIFE2—0
% fE5 HREBALTOET

n«
T
1
4
Z
)
7

24



25

DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING

SRR L4

BT IREMBEORRY, EEX(EHE
DUIBIEEICHELRTIERKE~DFER. %
LTEBLLBZT 28 HOBBEIC I, fE
AP EMBER RN EOEEN R EEE
A, REHHIFEHTIX. REMNFZLEHEE
WOBEREFARL LT, 2EEDPOREVRT
LIHO—R - BHYRAFLIZEI—Z2DOWT
nHhZERL, EfiEZzEHTWEXT, 1
[BREIZREMEEREN IO IL] %15
BIBIELT, BiiLIchd=HDERAES
NET, FERIEIRTRAKELZIILH. RE
EE - %l - 5EEKR - BRat - av vz
YhBE, SVEWHEEROREICHRHLEA
MELTERTZILPE/TINE T, EHLER
BREEX L ICREAEFE BRI 2R
TT DT, BRETICRALEN T XTOMH
ZICALTEIGEET,

-

H

o s = rﬁ
IRIBETH - IRIBEBURME
BLHE | WK BE

*—7—F | BEYRBER. BESR

BETEHEEED -0 DEREN
BUOBESTEEICETIME

FERLEBHOGE, EXEENTLATANOOU EDFANIATALT WS
. %@Mﬁﬁéwt&mi@mmki;tmfiﬁﬁﬁﬁﬁﬁL\ BEEYORHEBRESE
IS 2 BRI RmEITI0ICIE, EREIOOFEEYTRHE LT TS
EHIIBBTEIRENHYVET, ZD10H, FENOBRFRHECRE - #E - ]
HEWS - ABEO ML, BROXHNXLERATIELHIC, BIEE
BETLEZRAVEBRY I2L—av 2Bl GRS ERER 4185 - 125
FTHILICIWIBATWET, EFNLHRT—~%
WEODFNETEEUATDOLIARENDTT,
TP RIICETSEENE - HEAEYMEOE
REREAT
- WAEBNICHR T 2ATERME OB FHE
CREPICFEY SHEREMEOERY XSG
- BEREKBICEITEREYREEEXIEVRT
LORFLZOE RO THE
- BEHOKERRBELZOET ML

ARZRYT DT TRNNCETS
R EASOE) I AEAERR

B 58S X LR

Buya | FREF MT
F-7—F 1 K,

Eﬁh@éﬂ‘\ﬂi &
WEBT

&

aad A\ EEHEEA

EHDFD

ZDHRETIF, #BEZHOELAEBARAKEIOAPHZTFE7-0OHREL
TWEY, FIZIEER. rbOEFEIAIERLHREEDO—DTT, b

LEND EYRAE
DENICHLDEMNYETS,

Y, BREFEICKREAREEEZ0HALT, KEEIA
WEOEAZFTERL BRICHLTLRERE

%Léﬁ\%ﬁ‘%‘) %@t&)@i%ﬁ@%ﬂé‘ﬁﬁfr%ﬁa’cui? el EOA

AHBETELDIIAE

DERKAL - Bl ebic, KEFE
LR - EALLTETLET,
Inhnld, Z5LIRREREER
1B ELOCYHNERICAYE
Y. BAKED LD ANREER
=BiEL. BROMBE I TLL
ABTBZzECHEBPICHER
L AMEF AR ZToTH
E3ENS

IKERPHRE

iEx%a | John C. WELLS
EBHORN, BEEEIESTT74—,

Bk EBDIDCYPIRE ﬂg

HugE | KE B2
cook | BREDTY, KAGBER <«

BrzEh LB XELIKYFEDORR

FUF ] Qyacg—viab—vay
e~ [T FE ST UL EE O B SRR AT &

EBEPRIIRRSIETCIB0AAOKETT, BROVOFIEEUNEATT,
RERECEARARKTIE, TRLUBSLEPEELZIS TFAIEEISHE
HLELT INALLEBMTRIZEMBKIBLINET, BAE. 25
Wols [ZTREBNICLZBELYEE B ICBITEREHIFE ([F7HX b=

- Nowcast) YR F7LDOEEXBIELET, RICIZiEH T
FUMHRETEINTVET S, RICZNHAHET
MHBELIETRTH-12HE. D LEINTNID %
FRTEREENNFEREICEELL, T THXME
BEmh [KE] L0 [£ERIOEER, £/08%EP
Lov—RR—VER BEHEREILERTEET,
ZOV TR AT LDOAIEERZRT ZEISFHRED
IyyarTd,

ABRDOEATH7-2015/7/20 0 \TEEBERICE DW=, BEERICHI1EHMT 707 b 05 -,
LOBEOBEREICHIRENT VADFET AREBLBEINDILE [FVT YD/ 8—V 2o
THERTED, CORKENMO THPTEEA La—R—YIal—Yavk, MREICTHTL,

E T ETIEIA T E

muuE | R ﬁf:
#—v—F| WHEE, HILKY

RANIEART ZBELEZONTE, NLEEEKELAEREREREMT
»H2 [ELBHOMERE] & [EH OB KEE] O EEEE. [EREK
FEOCY | ZERNRELT, REFv U RRICHD [EREHH KRR &
BT, WEMEDOHREZED TVET,
PT*SE%Z)B?IIJ}:‘::! 1= T4%55 [ERSIMICLBHKEL I %IELH,
BEORKEXEZHOTE: [EHNARKOME] D
HH EDHr. Hio BAMKREEED L7z [BH A OB
IR v. BEML [BXAV 75084 %E, RN
Ovzyb~nsEe, BRAE. HRE. BHREHE
BLT, EPIMZECERBMREEDTVET,
ERNMCEFE74— L FAELI S, EFENGFEZRELT
DREET AV ZLTERPITREICL LS
[ . —EOBRERREOMEICERYBATHES,
ABRICOREER LA RE AR ERSEDME B RSN

— ATIRIETEBMEBE AR Y hT =9 2T s

ﬁﬁ*ﬁﬁ%i &a

fo-F | SSBITE). BEHE <« >

- B R#mDEE - < xIXA VL

AR HIRREREOREY A EEZE RIS, MHIILK - RROFEKLHS
BANDERAEY T ML, [EDTENHIEHEA LT ORRARDHON,
—AH T, BACERICOONAAREBHAEFEOREANLRELABHEL
INTVET, 22T, RALEHHELRICE VT, (D) ILELEERZ WD,
ICETERICHEAIN LT LK, Fo, (2) EOREEED LIS mERET 57
IZWAICE T DR EEZTo> T
NEVIRICERLT, #RXL~NLAL
BEL ARV ETENRE LIET - #iiE
FEYRTLICEY MR, BLUN
oA, IHICIHERPNPOZEZE
AR ZRREEEOSMER B IC L 2T
DIAIAVMIBETIMRETVET,
5T, BRDEHOAEST . BINE
R e Lo, BFICT7 7 ROEHET
ATS5YRHEE (J—L) OELH BEDOLBEERBLET,

A7 7TV TIIERE
muga | EE )
F-v—F | HREBEER, JvsU—+ \

HHBETEO/-HDOTBITEINITE
RBREROH

HHEOPTOANLDENEP, EERLTOEGEECEHHEOH AL, HHOK
ICEIT 2R ZLTCWET, BHAORBERL—XITL, KBEFPRB
EMREERDSEBDITIE, BHOTTBETIADITEP, BHEEELT
ZANDEGTHENNL T, BULAKRBEEARCPRBRENKEERIHE
Y ET,
BE) - BEPEWYRE, RBITEBHIENALAEENICEIA->TOLES, &
g iy EREFEORDOITEE/RICLI-HDEHFT
TOT, HEEFEOWAWALRETIAI(IC
MREOHRAHZ1ETTT,

MRET—<

Axiﬁwmﬁifjﬁmﬁjg’&’\ﬁ?%tb@tT?Hﬁ ZHER

oo |5 /A= RSVA o ==
BIEAE T RE

BuU%E | WP EZ

F—7—F| KEKOEREL, KOENROE {

HEEBEROMITER,
arsU— it

AV 772 TITVRRETIE, HBEEHES (12 77) OfFFERICEEL/H
TEAVIU—MIBEELIZARZED TVET, 177 DOHIFERTIZ. JHERM
BaEAVIU—MIRS T, T LERALEM G E ORSUFMOMELIT-
TWET, 1V 750E2EA2RBHDI LT, FHAEALSOBECEARKE
hODHKOBERNOLFEBICEELRILTYT, HARETIE. FFREAREE
AL TRARBBICIYIBATWET, AV 7U—rTlRFR—FRav 7 —b (&
RO KSABHBIAV 7Y —8) ZRBALIHARP IV — MR O - A aT etk
DVWTHIRZT>TVWET, R—FXar7U—ME, P EmELE KERL
L A R BE AR M
Rchl), YHRE
&, K—Zxavs—
FOREEBECEY
A (CEEL/FREIC
: EYHEATHET,
AF— 71:/7U—I~@FE%PE A:iAE&ﬁé%ﬁuﬂW)iW%%ﬁ@&?

MRT—<

PHKEKDI-HD
%ﬂk%mkﬂﬁﬁwﬁn

FbDEFEZTZITVWRETHERAKE, KRB, HE. BS. BICIZRA
KELTKREKRERIZBIFE>TWET,
t:%ﬁ%i’i\ JUTRRRYDTLEVWIRERD ZOREEEBENLTVD
AHEMLNHEIEN D> TEE LT, ZUTMRRY DU LG, BEELZAN
%ﬁ%b\aﬁﬂﬂéﬂ BEPTEEL, ERHEBFICEATARVROFTROEN
B DOEANTHEIET 2F v R%E/F>T
WEY,
ZDEIBIVT PZRY DT LICKIRT
DFBRELT, KICERARERBS L THE
BITHHENEBHTT, LHl., LIMNR
DHTHPNIBENILHESE ZR+49
2L, HTHEEFEBPELGLITRER
LOICRYET, TOLILEARHES
%, BIEICEREN. B T 27-0 D4R
REFEITOTWET,

HET

AENRT VT OTFIC, MEDEANT
Yr—LEBVWTHET 3,

R
b3
#
i)
I
=
#

26



27

T YA U HEE
Buxa | & ER
F=7—F| ATaZFAT YAV Y RFAFT NI T4

WX - HEHXEH ORI FHRIREL L
R nErb o<y

AATEREE L ICRESNBELXLBE OB HEE
B TA—LEY = A PERFEL EDHETREL.
BIS A0 A—T Y AR—Z KB, EEAVTTREDE
HEMERTEFEL, BHBCE REBE /BN
BHEENRIC, BAWNAII2=2T4TFFA 0 %2T518
DERIOVT, EBROARTEBROATRELTLT
—_ EHTWET, N—FKIYzFPETOT—NVT
ASBHENTORKEBIEDS  FAVFEREII TR, ZORMAETIIAY
HH 22 =T ORETRR MBI AR ABE L HEEROSET
I22WThH, V7T B BRTHREW
B EED. ZNZhOMA Db -
FLAE>TOBBERENEERL, LUBN
BT A VI 5B D) FE DR
REDFEITVET,
AFEENLETEHTHY AL RBERRTIEEGH THLIEIMOELOYAE

== 1 Iyaw i
I IRE R R RE
eunn | (LR 8
Foo-F | HIRBEEE. MEEES 2T L

[IEZHICLZKER - REEHD
eSS T e AN REBERF EDEE

ﬁ'$ HRDKRALHIF TREREECDFRRAEORENRZIRY22HYE
T, FRMISEBCCKBEZBNEITLIEZEICIE. ACOETFPEEICHLTR
E LT kHaD mAEE IR D TLED, ﬁ*ﬁ\bli)bﬁ—ﬁfﬁG%(%ﬁﬁltiﬁ%ﬁ
HEICHEVTE, BAORBZHEZHHI/EOEELMBEICGE DS, ;fJ%E’J&
FEORZLEBOBHBNEEBLTCOKDLENHYET, AARE E%/ﬁﬁmu
HaE714— )I/|~aLtiﬁ%.ﬂﬁ&ﬁ&%?’%ﬁwéﬁﬁi%ﬁ%%ﬁﬁb j(—L -k
EEEFERORESHEET LERRLT
WEY, £ ZOFEEHROERA
JIRBICER T 2720, RINOMIRRIE
153, GIS. 2 RSAL D ITHEAM%ER
L. ETUYIFEICK>TKRERMER
REZEORFNEEE AL TVES,
SHICIFHIFOHNEECREREEE
RLI-RBEAREREZITV. LY

HRT—<

ATEHTHO GIS-RS HEE L PB R El
7f W EEORT L EBEROREERELTLET,

S S5 >3 ~ 4 A=
BN AV AV NI RE
puya | 18R RiE

F—7-F | SEEREESRTL (TS) . XEBEIZF >

Rl e Rt S D BRI IS T L 7=

RBYRTLDEIR
RBIEFFADOHE - BETHCHEEEEZRETRADZHRVYRATLTY, L
ML, HHBTIEBEBEME., RBERLEREEDE A, £/ HH
HTIHBEHRAER, ROHEIES vy 2 —EHehY, FROETHEN
HRBY—ERLRRTE—HTT, I0IC, FMENARBIRTLIEEZ K
RIFLF—HELZBEHIC tﬁiﬁ%?&éz DEBEBACDRERRAEL>TUWE
T AMRETIE, ITS - FRBERMOEAEZIEIC. FE - TL - RE
POBEHMENE VKB R T LADOERIC mwtﬁ}?néﬁbnxi?o 8
KIS, B .LL_F;STZJ_EQA
B - %;&mﬂ’]ﬁﬂn\ = AR
BRI RTLOB®ER, KB S(a‘l,
THHEBBER Y b7 —0F A
ICET2EBROMRE. DEXED
Y—ERKEFMICET MR AL
ICERWHEATHWET,

HMRET—<

ASEEE CORBERREOKT (F704)

WS X T LA TFHRE
BHUga | I RE
—7—F| LS, BRILET

WOy vTE
BESE - HIERE - BRUEEI~OIEA

BAbOESTROBY, HEA 75T~ TAM (B8) CEASNTOET.
WA IZREL TV BT LA LAY EB A TIA, M ORI A Y
B Lo TR AT LABERAEEL TV ET, BICHBRAVHTOME
OIS AEET 52 & SRR TIHAC, BEERORNIRAT pHKECE
. BEMBEA A ELEEA, CNETIE. BEYEDCHEHOBBHEE
HFRELTEELEA, chhblt, MEBERHOBELCML. ZT5
RELERLEY, SREFHTEL5%
WS B AT LADKD LN
BESThoTEET, AHRETIL. B8
BERHT (ICT) s o i % 52
' Dﬂm L7HLOSRBERTERRT 5L b
: | RREBEO RIS EE, BH T
ST DR T T NET

A CT Bifiz &R Lf'r%iﬁft - BEMbPEC L THRIRE,
BEARZEBEICIE, WREBEROUT LR Lty IR ERL,

xR

T A VR E

BLma | BiE X
F=7-F | AIREORE, RBEORLEDORER

GEERRl )R D HEIREEREZIERT B

FINERZ A O E TR E WS 21T Thl RARYEOBRREE T,
NOFTNICE>TEENZ LW FHFEOEEEL, FRICELWTERINDS
BEMELHICERLBARBEEZAIBLTEE L, —A., ERLYARIGEI
DEZDTTZOBEAEILALE. BELTEKLEHEEL VKIS
AEbhAEHLLE, RFEEBNEICHENLLES
ICEfSETEELT, HE, E%I—tﬁwf%éé R
2HUHEND LS ITRY . ABICKZA)II~DEE
MFEBAMRAERETIEAVWHEDBREDLEE>
TWET, SHRECTIEANRBOKE LB DT
HIRKRE, ZHICHSHBERIC O WTHRLTL
Y, ol ZOVSREHPERRICERIEE
P, INETOANBRBOEBELHANDLZ LT,
ABHESEANNBBELELVBEICNTVRIED
e R FRICOVWTHRELTWET,

AFTENRES N ER) TN ENRICKE LW OFHBREFANTVS,

oo =2 T 24 A=
IKIRIE T IR =E
HLEHE f@ﬂi %JII
*—7—F | TEKUOE, &REI

MEY - e ERWIKERLE
&IR[E X

AT ARPEEREK, BRINLAKBRELOCEELERYCEEZRE - [
Re2ZezBHEL, EICHEYCEDERVWIHREITVWET, BARD
Aﬁ@%"(&s%f“&i%ﬂ)ﬁ%“ &, FRABBTHEMERET ZEEFET D
Fsﬁﬁéﬂ’n\ifr BRARDEEETHIEY L. BHBONBEOKES
- 5w I'F BORREBIBEZRPUVZRINL, TON1F<
} RIRABERELTHRT2ZENTEET, ¥

I.)ﬁ BRRIGEEN, EYRTIE. RELECHT
FIHHEHTT A, Eé’kﬁwaéf’ﬁﬁﬁwgﬁr%
Y, IXLF—HEECPREEFTREEO L0
TREANHARETELAREEEBLTVES, N
FUTIZ—=PDNAE=RYV S BEBET L
EoT7O—Feilsabt. KREORL%ZE

BLEHREZITWES,

HMRET—<

AT DT OREYIEINS GO REKLEEBNE LA TR O

BR TSR
myxE | BR BE
wov-F | EEMOBE. BE - BB, M. CFRP

TTIARA YV THRT AT AR E
[EEECI 7 D3 o f
F—o-F | [GABRE. REBZFE. BRIIER a

MEEYDEE. MEBOHE - BE

BRIFMRETIEHLICHMBO CHERERICET I REToTVLE
T, MBEERAENICEETILOORTEICHELRT —RELT, MEEER
Téﬁﬁffﬁ@?ﬁlﬁ’&%ﬁ’@ﬁﬁﬁLCJ:')’CEFJB#L:L’Ck\i?'o KBTI, M0
MIEEDYYICTE, BIADEFEXZ TV IBEYDEINERETEE
ERREICR %At’e@ﬂ')@%(@%L%tiﬁuﬁaﬁ@ﬁﬁﬁt_ YELE>TETY
3 B7-%, MECRHBEITIZ LIS
TIYRCRLIERTESLSICLT
WK DFTEERELTVET, O
EDDHERELT, REMMERILEE
(CFRP) #R& WS HMER WD I L%
REFLTWET, TOCFRPIRIE, &8
ECHEMLYLRVERE - BIEEFO
WRHEARINTHY, TOERAE
ICkoTlEIn A LOEHEMRIEL
TEEINTLET,

P AN =R =R ===l — Fo =
BIEEES X T LHE=E
HLKE *‘E* ﬁE:

¥—7—F B -BEYEE, RIESATLSW

BEANVZEZRZUYS - (SHREREN -
MR E R ERE

LMERETEHRR IO/ bR P XY FOHIITERICET 2B EN O
YT ILRA LICEEIR T 5540 (Structural Health Monitoring: SHM) (CB89° %
AREIT>TWES, EZRZUV T Lk, HEVRATLORELZBIET 270D
—EOEREHEERLETH. NREDIBIE] 217 Al [Y AT LADORKEKN
T EMB]EVIENLEENTWET, INHODBERNZERT 27-0IC1E, &~
2T LDREEE=ZRY T ENTYEBE L DR
BREGRERIL T AN RHEETT, AR
ETlE, BRBERMCY 7Y E2a—T 1Y
IhEEFBL, ZHERERORLEEITE
TEHORIR - AE - BHO—EDTRER
L. HEL - EHLE"ZSHM Y X T L4
DOFEFEEBIELTVET, /. ERUAMNICH,
HERBICEDILGAT AV PEBEBE R b7 —
7 DIEEURT AL ICET 2MEEITVET,
AEFAETBRIRSEROBE DR EE

MET—~

WIKIRIEET UV R E
x| RAN OF i
ook | WERRAME, YIal—varETN

EREUROFMERL Y RT LT FA>

[ERELS] X, FRAELESICATL—DOHEBERTEETT, Y
FTa—2Z Ya—Z UH47)1 BR) ICREINZER - BEYOERIZITIT
B, BARICBIIIRFCPREEOER. HRICHEIDIALALDBERAL,
SWEDNELT-HEHRELTEOND LI HYET, AARETIL. BAP®
BEAEEFNRELT, UTOLIBREMICERZT-OOMAREIT>TVET,

OEREMESLIFEDLIBHEEN? BEER
BHE~NOEBEZLE O LS ICEHR - FHET
niEswh? @HRICHITZYEREDK
BIEEIRoTWE A, FREIRDIN? ED
S BERER - REVBEBRORIM Y RT L
EEOTUWRED? @BHREEMRICONT
DANLDEHIZED LI BHDA? BEE
HEEFERT 2012, EOLIBRUEEVR
T L (FIE - HHAR) ZE>TULLKREDN?

L s .
ATFREFEYOMBELEROMBED
SVEEICR->TVET,

A= IS T 2L T DD P
ARRIREBEIFHEE
EECCRE - Tu -

roo-k | KEEFE. £HOE

i’@ﬂi*ﬁ’fﬁd)I;%iﬁf'ﬁawﬁ*,kﬁ,f%Efﬁa‘é
SIal—2avETIILOREEZDIGH

spesy SEZHRECHEEASSR A
BREE, KERM S & IRRR
DRBFBEDOZE Y Z DRRITE
il 270 ICiE, IT¥ETT
%L MR AXBREICD B
HeBEREERNISHAEDED
BEFHYET, HEBLITLEW
REFICT-> THERREEEL.,
ZNOOMICHFET AN L
PREEZETNLLES, IhE
AVT, HROHROEENG I
PR BRREDXIEET>
AIM (Asian-Pacific Integrated Model) TLET,

AV IaL—YaryETL  BERBEEMEIC,HOIERRAREABLEREZNAZNAD /A~y
IZ9. FNThOEEACREEHE, BAWIOREADEET,

H|EETIL a4 ; [xsmegn!

HERMLF UL
SHMAN R

( Iyaw =]
RIBREH KR E
[T N
F—o—F | KXREE=ZYVS . LHREE

AKE - BR O &

B, BEAROBRIYO THBLA->TWET, BRAOHET [BEZE | #5H#L
LEAREREIRZ<HYVETH [EFOXE| A EEL L BIZIIZEALE DY F
Hho ZITHRRETIR, EMILB NIZBVORBAIAY T ONBIEEEFADRIE
D—DEER, ZORELUET2IETARDESEDRIELLISILIREL, Z0EHA
FEOHIZBIELTWET, BERLENONTVWEIATBLRO—2IZ [PM2.5] ()
*iﬂﬂ%ﬁ)h%urm\ %@E?&J‘?lmﬁ# FVOCJ (BRMEERIEY) TT. S5
ZE Tk, VOCHIRBIMTD—>
T . WEYICL DA RER T T
HEIEYREEEBICOVWT, &
BT Y1V OBRREMEYICLD
HRRINERE R £ &5 2D D)
ENLHARBHREIToTCVET,

ABEANERZROME. EhoRh ARRLEEELEYRRRELRE,
CEBOBRA & E->TEERT — HRAORNP 7L 2—FRF ITHME 0%
OFEROREETML TS, BLTWS (BEFERER).

BARBOEMICE DD W -REMKHE

HEDEROBI., LEAICL->TERKEOURINAEE>TETWVET,
SMIEREARE. RERRE. TR/ IRV REFRABIDKELZRES S,
AW TIE AL BYCA 771 97(7&%&21&$J><Hjbi3'0 INLDOFEE
HBERL, Wb DEFEETEH ii@“ituaﬁﬁnﬁﬁﬁ%%ﬂ%
BB LA T NIERY ZE A, éﬁﬁ EEBEOBARE TOKRDREE
it 3 7N :Wiﬁ%ﬁ ﬁﬁ%ﬁ%ﬁw THKEOREANZILDOE

2 BRICE O W LR oY X7 E., F
| EICEWBATWEY, —ATHEARE

DREUEEZHDOITIETHEETI &
EABHYVET, THILEHEIEHELTE
REREBEICEEEEZET, YHRETI
BARABRELZRELEPO LW KEOREE
TRBSEIRMHAR LT CLES,

EEU:IJ.J%GJ?WEET DT RENEEFE T 2RE

ABER

R
b3
i
m
I
=
#

28



29

DEPARTMENT OF ARCHITECTURE AND URBAN DESIGN

EEAH
THAZH

BECHHIILL - RETHHILIFLERA.
ELIPEEHNAEXIRE VN -7-bDLEETT,
SERERREIRDOY. BAFRBALEZES
AED2>TWLAENT, BELHEHICSHLIHE
—BHEITIEARVWENAEESR. HEVIEROE
P32V LB DERDEBED, FTET
BB TWET, BbBAA. NUTTZ7U—PH
‘i;%i*'\d)ﬁﬁ)ﬁc‘:uotﬁd)%i')E%L:t;o’c
W TL&Y, AFRIF, BEPHEHOT YA

/Lﬁaf;“éu)l,f*ﬁl,u —X, BENGRER
BISIEZAIDAMOBEREHS LTHEZINE
L. ZD7-0, EEKEZTORET YA 818
LEHT A VEEO LY BELRREZIEHY.
F-AESBLRLCERDLSIICLTWET,

hUFa2F7LTlE, BEFHFALH8H - T8
Ry—TF T DD E L THE.
ZOEBLLT, BEF BB - REIZE. &
EF MEZ, BT BEERRMWICETSEM
EEEREL. BELEHOT A1 2R%F
REHDTEIHRE - IRVRATLERAELE
¥, EFRBLLT. BE - REER. BE
il - A B - BET YA, BE - &
. BE, £E - BILOXHFHIOHRBIFTELS:
ME#HZHRT. FE SEDOREEIEH >
TVWET, FRMECHMBEE L., BERBET
ERRAY - EEMNAF
—=V 7 EfTICE
Y. BETHA

—~
YeWMHT A0 H’
_...v

-

AR x ) Z MIAE
HLLEMEHER
FILEHIIOIFTW
EE N

Varas
B
HumE | FHY EBE
woo—k | BRBEE, XILHRE

HARDODEEDESICEHIT AT LE
FERREEDRTE

AARETIE. BROEEDOFESEICBT AR, BLUELNEREDORTICE
THATET>CVWET, BEFIHOWIF2MEHO P TCHRLELASELE
TE2HDOD—D2TITHH, bOFOEYICHDEDIE. FEBICRVEENE
BDEBOLICHEDIITT, BEICEDLS [ AZZITEBHTHEELTY
EFTNT, b ZOXEEERSETLEIZ &AL, ELCERL, #AL
TR ROONET, BELOMRIL. BELOBROEBZELIS, £/
BHBHDFRTHY, ISITEINASOBEIIEHEEZI2HDTT, £
7o, BEEEEYIE. BEOEENEELZZE IR, Ihh o ORKOER
RIS DIRR DB ERERE
TIhb, TNOLEREDH
2T [MREILTWCIERE
ERBETY., AWRE

! (= 13, EESEREBRHEEY

AERSHRERY - Ehed DRE - BB - BT HEIC

BHIO~ 3L 1T N T £ SR AT I LY,
SNEE MR b AR L ORI ERS Sk, OEERICEDOTHET,

HRT

WhHZERT VA HRE
Buya | WP BE
F—7—F | SMBY—sYay7, ATa=F4T M1V, EHEE

HHERBEEDODHEST YA -
FboKYT7ovavy—F

RE, BEQOY/R—Yav BE - X - REALORIREROER, 2/
TV AR—=ZOFERAREICLZEHRET 1> OEHD, B - BENTES
NET, £z, N—FOFFPLTHFAVICMRA T, #HHRMCHIEEFHENISES
FTEEODERERET I AV MRE HET AV OBEEUNRHINTWET,
HHEEY B BE - B - O T — L EBHT2HET Ik,
ZOBEELTOELRIYANAAXY FOBENRODONTWET, AARET
I, INEFTON—FEfFLODOHET7L—LEBZT, HR - 1T - EFIR%A
Y. SEROBEBICEBHET HFA L ORBICEBBHEEMT 1> 0HY A
3 . ERRKLTVWET,
ZD=»IZ, FbD
KYDB|IBT, 77
avUH¥—FIC&k
2 EEMIIEY
fHATWET,

HRT

R ERE
BLmE | R EA
F—o-F | BEEE, BE7AER

S8 - RIET YAOUORE
[ Vo
F—v—F| FYFRy=7", BEH, AHEREESE

Etand i P RREREREO DT LB AR
WERNRICTHRARBERSEEEORARLERI/EDONTVET, ZOBED
ERICEDRRIE, BRREEEICLIIHBRAOARELREREHOL Y ICL
T, EATOEGENAEELHAY ALV EILIOMELRERICH LAEAFH,
VICKRDEEZET, ZIThIHRETIE., FTRAREREREORRLE
BORREERL. BETOLIDHODIBENSERMICIRI DT LET.
%wiikaﬁfwT EHAERLEDARFECTAT—ILORKEEEELE

g mEsE 7. 0L BAMEOEMIN AR R OR
FLTFPFAVIIBVWTRELEERH1HLTHEY,
AAROFHECH-ARBEHINEIEREEMOELS
EHI-RL B TRERTTAILICHRYET, &
. B35 % B IS RO B2 BN AR Ics
L BB BAD, B/ OKYOHAMERDIZISHL
TERARHRBLUOFATCEZHTETHIL%HE
ELET,

ACLTEM

ayappusccpik-~ =A== anie=
BERIRIE - SRR E
EuHE | ER BT
F=7—F| YRFAFTN - THLY, BEIILF—

FVRRG—=FTERREEEZOLHELC
T YA mDEFER

SYRRT =T EBEOMICBE BT AV OELICOVWTHABEATHA>TVE
T EEBRTETY PR =7 2B LRV, BELDVBELTEITLET,
L L. BROFREROETITFALELBLT, EEERNE—FICRZZD
HHYEITLI, IHITHAEHHRIT T, FAEHEZEH O PICEYAATL
Flice INDDIEFTYFRT—TLEELZHBSE T BAROGHRNEREYH
BRLTWEREEDRAREMIR I NETHDIEERET, —EXbN/BER
MERVRTICIE, ZOEFBEABRTI0TIER+HT, BEEzsRBLAD

: * DT 5, BAOEEICESS
BE-HICEERT 20
ELHYVET, ZTDFH
BADBEDEF T
ld7<, BEHEOEHICD
WTHAEBZTEWL, 5
| BOBERHTERTS

ZexBELTVWET,

HETF—<

ATBICEBLESHEETL— L (ks R
HOHF TR TOELERDER) Agrmm‘

BESET AV (BERR)MRE
muyn | PR M
F—7—F| FRETOER, FEE

BE - MR TIY. BERE. REHE

BIEC AT BECHT - HROTH A AOREN - £EERORH,
BERZFHSEECATFARERALTVET,
DA~ RIEY - EBBEROMIE,/BECHBHOPOKLBREETHRT 218
HPEBRREBAL. APRY ICREBICRUIBECHHERTLTVET,
@Eﬁ“"é\liil/#\—’\@ﬁ‘)%ﬁ&/ﬁ@%ﬂ?ﬁ’&,ﬁf)‘btﬁlﬁ%ﬁ L2 BB
ICECRL7-BEEIRRT 2. RETE
IARREROBHASRTLOEHE, T
Q- Frr NRHEEEITH>TVET, #
LLFrr iz, MO THERNLER
BTT, O ~REICEELLLAHE
X - #EHET A =T AF > il
2B D BEARIC P EHE T YA > DFE
AR fifi - BEEIT>TVET, OHER~ER
P— FHSEBREL O/ BELBOERES
A oy BREREHAERARELTLET,

RMRAEE
muya | |l BF
F—7—F | BEMBOWAME. BEXRLZE

BESHITOLRLEBEER -
=garhto—

BE - TR/ DT YAV, BEOFIBLLTO [FHAY - TAER]EW
IERF - FEBHASFELET, TNIZ1I60FERDT AYAP Y THRELT
EAFRT, EICTET YAV - BETHVAUHTTHENMTONTEEL, &
NEFSLL THAUTEEZOQERO L WIEE S, QBAIEDHETAT T D
£, ORBASHARTLEL YT —avEILYHENITTEI T3 [EEHY
FMITT, INLERDIRZBFBELLTWET, ORTyFREDRRRE,
HiExiEA L KEOT Oy MERBL AR T 2RBE AT AITL.
W Y i 70 THEAF—DIELTON
{ 255, OBEHEOT YA
Ve RF LT TR IR TA
YrOhEEIIOFTHEANE
75, OKZOHELEMELT,
N7y oo T 4> (8
B) ORI OB, RL—X%E
REHE - 6BERICHTEET 5,

HMRET—<

BENRET Y1 BEHNHRE
e | AR BEER
=78 BRFA. BEILE. XoflE

Eagnd SKEA OV ) —FRPEMO S EHIFE

ATV — MEEYMOERICHTI—FOEZEIRHOBETT, &F
RETIE, TICHHEROBHERLVSBEANS, RRCEREDARZE
LTavsU—bOBRILZNEHOBREC LY Y I RITOBR R EEIT>T
WET, BEOHMERT—<IZUTOBY T, OBRBLIELAEEREHAL
BERIV—ZV I BITORE. Qh—RyF/Fa—7EMavs)—+tOEE
LYV SEEAICETIME. OEmREDIY Y — ML L ToERE
2 HNNOP AR
fLZXbarvoy—
FOUTINEA L
LIBH S X T L
D,

ABESICRBLAHH I /- ANRMOMESMHICET S
RO FHREOMF REHR
(RIBTH ORI LY IRE) (BN AL RS AT

N i EiE -RBET YA - BEESRHE

ABDPBREABLTEREED-DICIERIEHETT, ZLT. BEBERIE. A
ML AREBLTEZEROFT T, WHIFABWVWEIEZLEDILEEDATHE
T Thbhb, ABIKICEST, 3OWOLELDHREFBTVDIEVZET,
ZLT, EDLIBATRLTNICEST, bODREIFDEHRIFAECERST
EFd, TTOT, XIT, AW LEITEZROTOTIRWEREL AV E
Th, LELLT, BWI-7A5|ZED B
TEMOBEREZZEZ TCHDIILIMELR
VET,

Flo, WALEHLTOWRBHEBERM%
AN RHICIE. BABHORIVADOT
KICHE T, ADKASHROKLBEKISAM
SETLARIFNIEWITEE A,

b OMRETIE, BEYICHITEHOE

A IaL—vayTHERLEBYE
BEORA WHZFRLTWET,

2
E
#B
i
7
i
41
v
=
#

30



31

= as =
BERETENIRE
BugE | BA BE
F-U-F | RETAE. BEHE

BRT—2 an-}-ﬁ/ﬁ L—Eﬁ?éﬁﬁj‘bt%ﬂi

ZOMRBRETIE, THAVE [NOTHEBERTE2HHOEFINTLEHD | &
RATVET, ZLTTADTARZNNL. THAVITELTIHZWIE [T
YAV OEMIFELTHOWFEERY ANS, 25 LTEENFEEIL, H#<
ANEBEEDIIZ]EEZTVWET, RETORIEHORENIE, AROBRLRIT
BORMEICHILREL, BELRZEMPREDT YA L2 O, AMOME
PITE., BHENREL, ThOERZNICHHL. HLORFEROASL
ZOERBEET—TELTHEZIT>TL
9, ¥-EmOASESSIT TR KR
MARBIZZEORRICENDEE
Z. 2011EA D IFHBAARKE K DK
HONSEN ITRFZDOERFTE DS
Z BELZBLASLOEDLY ZERE
HICD< BT, WEMEIZICHERVA
AT TUWET,

A SICRER L RROER

REERIT R E
Buza | MBS
w7 | REERY

BEBRFEARBBZICELS
A E;ﬁ%‘ﬁmT#4/®?F§Etmf1t

CAD-CG-BIM-GIS: ¥Ial—iay - 3T - LEFKEEH VL -5HE
FEOBEICETIER - [SAMRET>TVET, EIC, @"“Faﬁ@*sﬂcl’z
UHORMEHE, @O0 IREER - TEHROMETNIEIC L DM - 1TEFHE
DB, OEMOEEICQERMESEEILICLDEM w%n@%mtrv4/
DRZE, IIOVLWTEVBATLET, ZRFTHAVICETIHRICIE. ArH
BHSIC > BICANENCOWRAT, RELDICED LI BNREIELD
AEHEL, RTHEA B EELIRTHFA %2V A OhTFHRTT S,

EVWSBIAEIFONET, #H
FEICEAT 2R TIE, Kbtz
EZICRBT 3 LS E0OHK
BRIIBRHELRDIN. ADAE
L BB EWITADRERICELT
| AEDIZE ISV DRER DA,
LW BINEIFONET,

Hx

A AV DORTT YA V%R - BIFLTLAHKT

N oo e o ==
FEEREHRE

BuyE | Z= PEF

ook | BEES. ATAVY-RE. KB, REE B

BAIRILF—EE,
BECHRELEEZMEORER

REDCERIE, HIKEBMBBCPATI R LT —BEORELL ICLYIARE
ERESNTWET, £, 2H - B5: ﬂ—wﬂﬁ&L Y, BIFLE-—T
RELBENRDONDELIICH->TVET, BREESHOERERZHARIE
éﬁbfhétb\%ﬁﬁﬂﬁLtEﬁ&%t%lﬁwﬁ—%ﬁ%tLtiiﬁ\
BECTRELRBEREERADOI-OOHRLTo>TVET, EAFEARIE. @
BATRNLFX—%FALI/ Sy T
/77%47@%@&% @mtkee
BEOBIRLF—IEHE. @BE
LHEORRE - BEFYIaL—
vav, @OBENERT LOBE
i, OEEREAEROERR
WIS & 2 BIEMEREETME. @ AFE
BEERLIORARTMEIBZREDOME
. OFBEMEZERL-ZAR
ATRFROSH - WA ALk wOBIRIEH

HRT

FE - MRIRE
BLua | HH RE
78| EEVRTL, HIFEER

il T /&Y L L LM TIEOR

BYOXCE/EYDORIBTIE, BL4DEMETH
BobnsLaFE->TW0ET, ZLT, BRICEDLE
’c%)o)él,z—iﬂi@méﬁt :ﬂirt:m\ék
THECERECEMNBbOEEY, HEICEBIL
'cui‘s’o EYAN #TLL\B(D%LZJKW’C 37 &
WEMEBMNALEY., RELTIEYEE-Y
"j‘;ﬁ@zﬂj’f;’?;ﬁj{; FBEVSLBEE TR LAY AR A A>T
SEQET WET, RET->TLBHRIE, E/EYDIAIa=
T=2avRIxIAVMNIEETZHOTT, HIX
I, RELFO 74y bR LT IHERMBRO S &,
AV —MEEDEIRVVEINGIEA L OHFE
B, aEEREER W RESER Y FeEaE
WHEESERMASOWMHRARX, EXLERE
= Y B ORA BRI & O ERBE RO
Aoy —MIREPAR BALLTHDTT,

KEET YA ARE

Buga | FHE EX
-k | HBiEREL. RBRSHE A 2

EEEYOMEMREOIBIEL
éﬂ%mﬁf@%‘

BEBEOKBIL, HECE, RERDALORLAAELICTHL. ZETHEHA
PIVWREEZERTIILICHYVET, FIOEFERKTIAMBEOREEZZIT,
BEREBEMOMEMELNREICIBET 2LEEI’EE->TWET, AFERET
I3, ELEBEMHDSIERHAREREE CIRIEVEYORNE LT ERCHETZ 8
CTHLMICL, HELESHELZE L-BERBEYE2BNICKITIFEIC
Fﬁ?’éfﬁn%ﬁa’(\.\i‘y" BEMEELBRIXRINDONT Y REE > TEEREE
PEBEMOTEZBEUICRIRT 257K, BYOIRBMNSI O/ IREL <A
WHNTWREEREE - FIIREBEL V> EBOBY AR EEZR->TVWET,
1. BYoIRBEHR
ICEDOWTEBOEY
O E MR T IBE L.
| RO IBG LI A IR
HET 20DV ZXT 4
wBETORERG  GRAsomser  JnsEes BERICETIHMRD
ABERERICES R EIE PEBER  AToTLET,

HRT—<

o BIHBALTr -3

M - EFIR

BT - BIFHERCOZVCHARLZBEL TSR EREMAS - BT E) LT, ZLDEEE - BTENLESTEE
LTWET, Z70—-NILAERIERTSH, HlEP, HESADEEDGZIZFHAEANDAICIFEEFVEHA, HESADERE

DHRFEBRMETHY, BERFIEHRPICFELES, HE2LL

KoOoNZEHOFELABENLTEY, BAICEZELS L,

BEICAMBRO R ONNIERLORFRICBITLTVET, j:acl&ﬂ“? (RERTRZEDZEZETERBLEY) ICL ‘JHX

TEHELHMAIE. BETSTERET 2720 D/SRKE—FTY,

LTL7EE W,

i BRAK

BHIADBZIDNRRKR— I ZERBT 572012, TOKRFERICE

R m & O BiE R mBiA

T T

Z 0t 6.3%

o s 2.4%
zoft 4.1% T 0.5% KBS 2.4% 5 0.5%

o) |
ZofEs 1.2%
0.4%

(%A
0.7%
HREE (RR) J
41.7% i (ABAR)
o — 9,
XE%§+ 4.3% P—

84.5%
(LB E)
2.6%

ik (Zzofh) 1% @) 1.1%

BB 4.3% i R 0.3%
fERAm \ — A B 4%
3.4% 0.3% se
« 8.4%
wam
11.4% A
R
BAR 46% ~ et - FPIHE
FREH 48.4%
17.6% % B 6
C— 30.8%
(1
16.7%

F Rl A EB & K5 Bre o Bk A Bl L B AA

HENFR P HENFR KPR

EE BRI il PR
16.7% 11.1%
SE)
0
15.4% e,

PR

SE 38.5%
25% LA HBAm
38.5%

47.2% f—
Q [k

7.7%

EREFIFHR 28 BEREFIHR X¥bk

- R
SE8.8% EEEER OV 15%
RAR G-Wi/
11.8% .
it SE 4.5%;/ gri;ﬁ':
g $ o e SR
5%
€& 42.4%

HHIFR 28 BRI X2k

ggggﬁ - AR 5.2% SE 6.3%‘1 e ggggﬁ
8.6% MR 1.7% 6.3%
. it oy )
SE5.2% 7 P 8.9%
HAW 34.5% o
12.1% WE-BH 100
e LS BARE
BASHE 29.1%
32.8%

BEHHIFR ¥ REHHIFN KFk

SE9.2% J— SE2.2%
oo m ‘
3% wam
wam
13.2% 208
a - a "
AR = o w =i
e 73.0% e 73.3%
2.6% 2.0%

WENFR P MEMFR K2R

R RITH — AR TS [ EER
4.8% i 4.8% stﬁ;/m
- SE 9%
BP9
xgmﬁ-/ 25.8% 18.2%
EEEE " i
4.8% SE . A — PO
333% | WEEL 4.5% e - 54.5%
23.8% 18,59
A 4.8%

EFEERIFR F BEFEHEIFR K%k

- R I
sEEES )\ 3.3%
10%
SE
i 29.7% .
SE i
PR
2% ao% 51.4%
- B
HAR
13.3% B Bt B
- B 18.9%
e 133%

OFRT4IRER 2 AFT1IRER K2R

BRI EERIN -
SE69% | i Saaam  SEA% | i

6.9% GAR e 8.2%
o il 6.1% 3
17.2% HPImE gﬁm
44.8% WR-BE 15,99,
R -#at- FASem :
BASERE 34.7%
24.1%

BESHTHA1FH 28 BESHTHI1FH KEHR

EEHOEAE  BAE SE 2.8%
3.4% 5.6% Vo 0

5
HEm
- 22.2%
24.1% pa
. L4 S
BSEHE FASER
31% 69.4%

2
E
#B
i
7_-
i
41
v
=
#

32



KFBRAE N

W BTHHBIL A A—vay

REOHEN - RERNERENEFICOIF/ A—/NILIERE

NTARZBZETOTF 4

2, 3EHEEZRNRELIABEOBEET AT ILTT, NTARFETARI AT T LD
DIFFICARINHE (BIRONBDFE, N7 DOXLICET 25HE) P X
BREOBEERELET. TOMICH, BET7A—LFNIYyTONTARZORE
DR FARE, BYRLOBELIAEINTUWEY, 51FIE, BIFMPOEEFMEHK
BMEYLEY, ATASILEEBLT, REOREH - REHEREENZIE L,
BHRO—B e LTHEBHNAKREZEIANG ESADHRREZLVEFNLGED L
LTS,

M lE. BERE»LL2EELLALES

- . | EISEREBIZOBRRNCET SERABBLRECMA,
BTE2HERAOBE | sswxsenssomirirs,
BESPIBEALRATSILERNELTUET,

X
£
B
i’
b

HENPI - TEHENELT

2T ATSES . TN FAPAN
CBUBBELEENRETNRE [T Ry SAT LISERE. 7 A XS

B EREELTIOERIFEHE

EEHRLOoHEHFAN] ERNZEETLS
RIEZZEZHHBREDZET NI I L4

REMSTIZNE, BEAHT VAV ZREEER[RIC. BAOKRZCHEREER
ExFBEL. 74— L ET—0%ZFLICHEERNICRE - HEMENOIRYEARAZF R
FBENZRZT A1 EVWSBETOSILERELTWEST, SMLAEZEIR. BAER
BIAZET I HAGAMRIZB3LEHIC [HFH-hAD 2RO, ELWEELEF
R—2aVEBTVET ATAT T LEESDFISBEABZARVILOFEEL VWET,
INET, KFASSLEI—AYRTOTFLD2ODT 0T LEERL. RE

TUOHERPI—-ZTIIYERS
OREEREERIIC A D2+HR
FEITRUVET,

W nBza0 BRIF- 0K
TFAT R A7 O 2T LIZES
EL7 B ICEERERE RFENIC
FUET,

BEFYRATL
OMBEHFI—2

OMEREa—2 B2

IZh 722V BZERED DR
FUET,

RIERFEXIILHETIHARE E
KT HPAVBEEEEHT VA B
DBEDBREZFVLNILTHR
BRICZUET,

DRREFEJELDIC, RHDZELORRCERETORE - IREEBLTVLET,

............................................................................................................................

............................................................................................................................................................ .

ERNEEFE2E--BIRAMOEK

............................................................................................................................

77AF VAR EREF VT4

BTRIZLE - AERTIE. BEX - 24
HEOHTERTEIGEBEIRAMOERK
#BiELT. BERREDOT 0T T LR R,
AV PICHT2RBEERICATL, BRR%E
BHAHMEELICTREBEERA VT LEYT—V 3

VEITWET,

2B HEHE T2 F—RMEY
F/TU/BY—ICEITRYERFL
THORMARE . ZNHFELHEE
FoTRET2FEMOBEMELES.

HMTY ART40R <A OH#
WMIFICEREBE, INOLOFE
NHELBFEL-HREF -HRETWL
9,

HEFBITFER
(€¢I E R
omEREI—2

EFYRTLER
FYRTLO—R

RIEMHEIR

BT —X O#HYATLIHEI-R

ARF47ZA=2R OREYATLIFA-R

Ov A/ AHI—2 OREHHTH43a-2

BHOEFEAXZDTL/ A=Y
ZARHRITZ GEHEE, D ARER
BF BRIV ATLIRE . ZRKICHT:
BREFIFEBZMAELES,

D REE Oy, HIRIRER
BON)T7)—~DREERE R
ERMEEFEERXRDOICRRT
NREBHEIITOVWTHE -HRZTV
9,

............................................................................................................................

............................................................................................................................

REF B =4

BEITZHER B X T LFEK
EREHRE 2E%
(KRR EHERES)

TRESDAREEZFAXL. FROLVWEELHIZERIEL,

REREFZREAZDIZ, FBHERIYVHIDIC
ERNABFETRVEZROIVWEEZLNLTT,
HEICEBMTEBAAMICHSHICIE. BHDOF
ZEMHL TRV, AIRTDIIEHNDELLEBVEL
Tzo RERRICIE. MEEROLHAOREBHLREE
EBICDIIBILDTERRENHVET, HER%E
BLTC, BIEVWHMBZEETIZE0RTIE ZTh
LEMABDLETHDO I ETHH L IEERKL
TWBEZATT,

MHABMYBATVWIDIE, SBRESFHABREBD
BIRTT, E—EVTL—REEDEBEYHSE
YHLE+FRORABAZAV. Z@WA@EICEIR
CEMERBEICKYBELTREREZITIRETY, £
BRIEOHTH, HHICLIMEIIEEICRISD
DDO—E, MEHZIKYRLAOD D H DI ETRER
WEICRMEAEL, BEYOBIEICLOLAYE
o TONSVWRIBIIMEONMUD SR T HZE

HELWH, EBEZHALTEMROREG L
HULZABETI2LENHVET., ENHLOHAR,
DL BAETEZITENS A bHINIE,
BMORWRELHRNERTELZEEZITVET,
BN ECHERTIE, BBELACEERFOR
2UPIHITKROONDEIITARDTLLEY, ZOR
BRT, ZOMRIE. bDOIKYDERICEZHDT
LRBUWET,

LIEEICBBEITFERDOT, FEIFHDILC
YIZ#EDY, ZLDALICKEEEVERBITOND
EHTRY W EEZTVWET, HRFPOLES IR
BRALEREAETHIET, BHROASLHEWME%E
BEZELICHERAHYET, Z53TDILICE- T,
SETICRWIHFBRLDOEDHILATED LR
PHTT, KETHERZBOETICLhEAN, 8
BELETAASERICATEAEELIVWEEST
WET7,

HEMZRTRBZTARICER
TERLOBREICHEREV YE
MER TR BRREOYE
FEFRBELET,

HHIZRTEHODINBTODL
DI R B mEBRMEF U,
ARTA7ZAFER TR T FEZ &
RIS SHEE - SMEERR Y FOBRR
#EIELET,

......................................

HEMER FORTLR
OBEREH
OMIERER

Wi 5 H- 4

B 27 LR B 27 LR
O T 27} OREHH L
onRF17R%E ORFHHT ¥ A2 FH

RESEARCH

BREFIFRCEFEMAIR%
BfELEBF - HARZITVW.EFE
WIFERTEN—FTzTEY T H
VT ERAHMLEEF - BERY AT
LO7O%ABTET,

RIEHT IER CIIIREMBEDORE
REHSEBOPFKEBLT F,
BERH T A ERTIREEY
HHOTFTHA v HBLT LY EWH
S2OERFEZBEELET,

..............................................................




ACCESS | x®&7s+=%

;;W” PhZ - EDFv>/82 (BKC) ND 3T BHLET
g BKCA I ETE/S X% BT

KEITENREERBICRY D HYET,
LAV DFHME R AR B LOCITHEBNRDF—LR—Y TIRRLIZE L,

IR
Esy | M B @

FHOH(FRE. LARIGETLEEA)

o |
i~
fin |

R REBREA)

[ ]
=
FibE S, JR
Sitgy = en | B wls

THERE UhZ - (ED2Fy/8x
T525-8577 B EEEHEFREITHL-1 TEL 077-561-2617 (BKCHuIZ E#:8)

SETHEAR
usamrzms | 0208

S i 10 o -

R s === °
WEHETEIC EERIC G =L AE

................................................................................................................................

ST

(NPT IHABIROEERNGHE - AREERL. BYBEKREZEMICT 2L VWO FHARET
BUONRBEHRERTT, FIx0¥—  REEFERICELIIFRMAGEASh, BEIC
B TERBRICHEE - ARET>TWEFEDERZETY VI L, ZOENRBRENTULET,
TR T HITIEUT O30 DA HY ES,

1. ZRA72RANYaTIRA TA—FY7AEVIRE, INETILHBVWFHLZAZTEE LD
HHAIHINhTOLET,
2, JU=rary/ =T L%RLD, B - RBRNGRERE,GINTOET,

3. MMYRTLRD2ERAPHBOEYDFICAY, INETULICHKE - BE - FEOR
MeEsh, SHICHETFEEOHEN RFEINET,

A V) s HROFEMIE
o~ w2 5
UEERF EIFEER wes e
Ritsumeikan University il
College of Science and Engineering

http://www.ritsumei.ac.jp/se2017/ 2023

RITSUMEIKAN
UNIVERSITY
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