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Fujie, Masakatsu

itk =OEPRZMZ T b E & e E T, FE# - A EE SR m EY— A0
ARy R (Robot Technology, RT) ZEA U7 LW EEDFRAENRFENTNE T,
SEDDEN I T RT 22O L S EICEH U TEOHIMNMESEE ] ARET
Fa7HIcd, BEBRNGRE ZF > T RTICHO O EGTMHITEHOBRE. TN Tii LF
DEMRE LTHONTE I RT nTICH 7275 TRRINHL Z8HdT 52 LKL E> T
9, thBZOMA GBI RT Z#H T 2 I1CIE RN Oy Oz e i 28 OEAfIT
INRAIRTI, RTDFETZOEBETHS D, BT TaRy DM | OfEH
T TaR HNZBEAY F 27 LRI RENTOES Ao AR OHZEHEHER
WEHIE, BECR. EECR. MERZ QST 2B SRRl O N, 40 k< icblzo
THRIAL ZRREFMEZ BT TE R Lic, ZOWET, RT DERMNEfHEN TRy A O
BOIDHRE TEBERFEICR D E L. 5D E T AT TR BARRBICEE > TVE T,

AT T L&, RT Z U T THEORHMNMSERE ] NARKESE 5728, [Fa—n
JUCOE 75 L] Z3k%ic, R mE/KED [N RT OIAE | BEMIHLA [ a—N
IRy S 7 AT T WIS ZRAL L. T D D#EZZ A2 % RT DR & AAKR 2RI
WIS U7 AT R Y R @ M-Robotics (Methodical Robotics) ] DREERE HEZ1THo> TV
F 9, 2008 LEICHAFNLAGE AT AME R D 7z b DTN I8 T E SiENRE 7 'a 72 L.,
EFRIAM RO T2 O TR KHRERR Y~ — A 7 —)V |, FE2EORRNAE 2 His
Ul TR EEREORE]. ARINZORY FEOY 27 7F A L [RTPedia] DFETT.
HENEDT 4 — RNy Z 2 BEHEE S RRO% [RT 7027 47 ] R EORMMT T TS L
ZHEU T, 280 5071 D5 EFAMOBIH &, MR RE/KEED RT BB S 2T
U TEE Lz, 2010 FEICTD N FRRHG. 3 X CSHEEICN S NI 20 428 H1%5T
licid. 2o BARNREHHANTHEE N, REHMEZHEHRLE L, B, ThETOARYS
075 LWVFHEE N, SHEEE L 7 KEBHIUSEBCRMBE [ a— S baRy 74
TI7) EUTHIR - XEZ2RITE LI, 5%, THEMIEERZ N T 2 & T s riE
MRET T TS L] OXEZ2ZT, ThF TRzl TE 7 E CIR (Center for Intelligent
Robotics), &V 7 SSSA (B7 »FRKAFBARY) B &HOEIRAHHEZ & > THEEMLZ 58
JNCTHEREL . TEIVERIHIONEERT ) & TREMNT A 77 ORE ] Z0F8H- 7z T2
DHZEFMAEZLZHEKRT 5 T, HRICEIML TWEX T, HLRE L LR
BEV—T 12770l I L TREERAE LTI L) /1952 8T e b 5EREH
DuRy ;b FIV—TOWMFLNHARDNZ 2 MR EZ R T 2 F I TICEDET LI KD —
EBRILTHZD£7,
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ERBIERYT 5. EFOKR Y MRITHAREDERZBIELT

FRGHASA1E 1970 FEIC22RMERT 70y = 7 b & LT WABOT (Waseda Robot DE&FR) 70175 Lzt LT
DR, ABIET Ry b &R - Ak - ABER TR Y N OEEMFHLT L UT, B, 1Hl. MR BREIOHMZK
MRESR U7 SIS 2 R W E RN RS R 2R LU T E F Uiz, 2000 Ficidt 2 —< /1 P25
EEHE, 2002 FIi3l RIBICERIE & Ry b ORE Z X % il TH % WABOT-HOUSE WFFEHT 2 8% L& LTz,
F72 2003 FED SRR LTz HAAR & A 2 1) 7 OBUFRIGEICIED Z . Scuola Superiore Sant ‘Anna (B27” > K2EB¢
KF. BEFR 1 SSSA) LB IR AMERHR & R 217> TW0E 9, T 5HIC 2003 FEIC SRR AEICHRINE
7z 21 4 COE a7 5 L TRIEHERICB T B3 ARy MEfioHAE ] Tk, FlZEa Ry b SR -
AL EE D D Tix <, BRF & EEH T 6 EBRIICTE T N3 BE RO R Z LIF, BER KOO Ry k
W7e 71 = 7 b Center for Intelligent Robotics (B§#5 : CIR) & OEMNZRIGZ1T S — /. HNTEEHNEAE
*‘?ﬁ%%f‘ﬁ%”a\ FHERLTEE Lz, SH. BOEIGEERESORRE HANC U, B - @0 ET S m Y —

ZBAOBRy M (DUR RT) OEAZIRA, H LWVEEOENF SN TOETH, BREEH SRR
Lg%@%‘fﬁkciio TWEBA, SHBREDEDMFIC/ERT T RT 2 TEOARNER ] NARESE 5123, 157
HOSeE AL E 25 | AN 2 BEE MR ZTER L. EBRAY S Z246F > TEANBFICH O ST G T &t 2 8
KT BT ENBHER>TVET, ZNERIKHC, O AREEIC RT Z@EA T 5 2dIicid, EERN WY
DGR L A N OEHF DA R ETZ > TVET, LM UGEDNS RT WVETEOERETHE S TRy
F DX O Tl BN EBEEN ) F 2 T LD RENTVIENE WS BRSO FT, D
BIRZITHT 2 7201c, AT OSSN TREA AR — Y TOEMEICH D T, ThhboHE%EL 2%
RT O & AR Z BRI U7z TAR R v k22 M-Robotics ( Methodical Robotics) IO Hig L £
ﬂﬂ#blﬁﬁl CIRBEUA XY 7T SSSA L5 & X REadE 21TV, ERNGBBRELEHE 70 ) 5 L2 L.

VRO & TRENT 77 ORE)1] Zitefi>7c 128011 O 5 EFNREZZHENT %
CezHBRLET,

EtHm BT
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Masakatsu, Fujie

BHIHIZEZE T, 21 o FEimttRIc B 2 iRz
HERL Lizo Ry L - B 222 -V 27 LhdSEz 17> C
W5, INXT MEF & THEHE) &0 KRELS TODBE TS
ICHUD A TERD, BUER TSR TANVATT ] 05 KOk
BMEBIRTE DX, XORBEDILWIIRZERL TW5,

HARICIE, REICE > TEHRNDAHZREICHIA T QI
HEERTEZX5ICT B RRETHZZET 508y FOWJE
. BEOEKEENZRARE> TEETES L 51, UNLEVEH)
VERETEIIEZ Y R— b4 5 Y AT LOWIZEZEIT> T, Z Al
ICEEFE TR, W2 > THRBL S Az 57zl AR—
VIEEZ T 2 HDOMEE EL KD TN B,

RREENARAR Z R F TR OR Y b ORAEEETE

KRS TER AL « AL—TROFHHETR M RIES DR
BEFIL, BAICBO TR Y b & ESOSEO—HE LTI
TBEAVERFIEE UCIHET 5 2T, 0y bERiE
B FEEREL TS,

2013 FERE. FTEROFE

FHEEGRIEE & TRy~ OO BRI 2 IRGEE LTz, B 1
IR &I, AZERAD TR Y b7 — L2 #EL TV 2 ADMK
MBI FHAI L 7o, SHERORER, BHAORE & —BL7zn Ry O
MZIELTORBRC, FEORMMKIET 5 Wb o7, &
RIGBRIERFIC BT B G072 T 7 UL, HREOH 23 i T2z
WS %,

Virtual arm

Hand -
controller
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ADADFHEFEEZRETSORY PRZE2L—%
AR, RRHCBIAIC & B LS A DM & LT, MR
BERIL T, DAMIRE E YA Y N THEINT B 5 VA IR
MEHENTV S, CORIEHRECIE. FHEAVNE VLS F
BB BN, HTTRE DS AAHIEDIED D ORUBHHEL L, FLE DS
DS LI LTV IS M AMKICEHERITICHITY T &AL
VWS IENB B, T T TAIETIE. AEHMOBE )iz
AL TS AR ORI DI D 27 WT L, FLEHIRRO LT % Tl
UCHilk 22 RT3 Ry bR ¥a L— R EHFELTY
%o

2013 FERE. SEOBE

HIREELEZ O ERREIEY 2 2 L—2 B2V, BE it
HICHE T 2~ =2 L— g VEIWER, ZRIFOD AFHREORE) 2
F v U UTEOWGRIRG S 2 HB S 2 Gl 2 Sl Uz, % 7z,
L FMEETIVE LTYFARZHWT, BRy A7 LOH
2175 e DY FFRZHEE L T,
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D AT I REEEREICET S

PR E AR AT REDERZR Y A T L
SEAEAARTRIFDADIKREEIRHHE L LTS DA BhEIRE (1
PR RFA #875) OFAMEIIL TV 5, RFA BEEIZEEENELL,
HRATENE WRED B B o RiHIC ERTAMR R I S O B Rt 7z T
JRICHA L. EE Gz O CHARORIEIRE GHIk RS S
ZEWKY ) ZIURETZ0ENDH D, —/5. FHIHOMROEE -
ST, BIOBIEIEGANIIC A D | FEREC RO RS
HfRTERVIENDH 5, T T BILMZEE TIE, RFA #i%
12 3513 B Pl HEL R 0D 18 ] K D $i3= 0D JR ] K D il 1 Y T RE D
ERHIRS AT LEHFEL TV 5,

2013 FERIR. SERORE

REI AT LOBFICHT D . MBI SO RIEIREZ L
TEDOBHERIEY I 2 L— 2B Uz, £z, et
FOBREEHOBHNCHE L T EHMGFTHSY I 2 L—20D/RT A—
RIS T E B M 2R U, EME OB ORGT & Efugtoid
1E7&217> 72, invitro & in vivo FZERIC TREMEIOREE B & U4
IR AT LOGIMEERGE LTz, 54, $REY AT LORE
WFEEET 501, R LUER & REFRY I 2 L—X%
EHOWT, Y AT LOEENIZTTS o

| Goal Coagulation area by
Surgeon

Darection of
ahlation areca

Ablate based on lemperature
dhstribution model

W

’ E2°L ' INT A —ZESEIRED BARHT
JEIREED EIARTL,
TV r—ay

HH 3 RFAEFCSHET AT L

REMHIOR Y F

FIC ERZEPLE LT, —EOLREZRDECEIEZ 9 BRI,
HRULEWESZNIEET 2 R LW REND S, RIkIGE
FIEORERCE R ERR IR IR EIC M2 2 709 7e s, BRHILIT
FETIE, HETBH LT, BEIDOHRANDOKELAHEENMNTT
I ARIRZIHId 2 HE Ry R Z2RFEL T0 5 RINH Ry
¥ B LTI, O®ETSHTLETHEAZEL TV S EEIZ
R LR 2406 9% C & @i (Fiisic S Ce i sn
BHERED) IO, HEORKED IRy hiflEd 5
LD RN E TS,

2013 F£ERE. SHROBE

BEE, REZSIESHIHITAEZ O Ry D7 L—LBIRZ A
TRORFAITH LT THANCHET % T 2IC & > T AMKIBIROf
GEHD S A DR RIRIE DRI B > e Ry MRS 5>
A7 LORSEZEELTHD . 5< UEEFhn i rs L 0
Bhés TENI B RIRT BN SR A A SV RIS A BB O
W2, Bl & HcFRIC G R 2D TV S,
Si%lE, THCHE Lie 7 L—LBROO Ry s 22 ET 3
BEITHEAT U, IRROMFEEIE, 0Ry b OESIHOREOE R
MERHIZTTS C e 2@ LT, EMICDAEDA B TRy FORGHEEE
ZEINT %,

Fio, IR DRy RN, RERIBE L LI TUNE
U RERTF R L OMEET>TVB, S%E5IE5mE, Ak
RIS ANTZBIREHEE T B,

HH 4 RNy b
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REETFRH e T FER B

i

Atsuo, Takanishi

FEPERETIE, KELS DI T 2 DOHFEZED TN S, 1 D
ANHOT N EMHZ BIS T 2 —< /4 FERY MCBd 258
THY, &5 1 23Ry MEHOFEERIANDISITICE T 2%
TH%,

THEHIcEALI:2RR 21— /1 FOKRY FORE
NS & @EFoffREHIEL, 2Eta—~< /1 FaRy k
ZHFEL TWD, TNETIT, ARDEEROMEHE) 2 52 FH
LTBTLTWAC LICiEH L, Ry Mo E8IcHYS T 2 Hl
[EaRFTDT LT, BEMELIZARMS LOSFEEBIL TV,
BUEIX, FizIcETHEB O R —Y RIS HZ HIE L
T, BAEOEETSICEZ L DI RIVF =D RE R ETEE DR %
HEELL U, W5t zED TS, ARIOEITHEENE, —HANC B iR
FETNMCRREZMATZERERRTETIMLTES, LhL, &
EAR— YR 2RSS & R T N OET TSR AT
2O BESEEI OB D HLICEF S LT3 T &b o Tz,
Z T T, BRI OM S ETHEEIE TV R - RE L. ARO
X5 st & A E TS 2 Ea Ry hEBF LR, D220
Ay MTBEBWT, SHREHE L B K O PES 2 =B L, E1T
FHENC BBk N 2 TRIR T E B T L 2R LTz,

SikiE, TOTRY FORRZEDEH S ETHEEFER T T> T
<,

i L W2 A 2Bk - EfTa Ry b
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HEBHEREE =2 v aRy b
WAMOT-2 (Waseda Animal Monitoring robOT No.2)

RIEEZ-20>70KRy b

AREFFETIE, BREANOHINWELOEE D 2% T, BN TEH)
AMHERRBIE =2 ) v Fa Ry FOBFICE D ATV S, BRETE
=2y rvruRy MIHABNCBE L DD T —X5HllE{TS T &
Ty EZZVU VTR e EOBHEOHM & IR LT, BREARE
M2 DOOMENNCEIEE =R ) VI RITS T EHTRETH B,
2013 fEEICIE BREEE =2V 1Ry b WAMOT-2 ZBi%E L7z,
WAMOT-2 DA ¥ X, 250[mm] X 360[mm] X 200[mm] &7k
OKFMTR Y MFIZLEN/MITHO, BEE 34[kg] £, 0
Ry FOREICE 2 S AREAHERRD FvMELTW0wa, BRy b
I IIFEMBOMA, EAIC 3RIOEFH 64, fiflzdsLTE
DD BENTVD, £z, ZNENOMZ EERIC L TREMOH
DEOHLESTSELTEDDITE T ICE> T, &K 18[cm]
FEOBZERD MARE) & BHIEK T TOMHRNRBE) & 2/ S &
Teo MATENTOENIER D28, 1P55 FEEDRK « B %
Rtz iz,

Ry M AT — b7+ VS ENTED, FHllL7z7—%
DY —NADT v Ta— R Ry kORMFHEHED 72 DilfE 13,
TARTHHESORRE M L Tirbh s,
FRCOEAMBHFICINA T 2013 FFEE, TRy b OISR Z SR
Ufeo bARB LA L E X E LR N THBZITOERY FOB
AR LTz,

SHlE. K0 SRS T CRBIMTRE AR BRE S ORI & .
BOORY FATF—REHAL. MILENSEREE=2Y V%
1195 ¥ AT LOBIFEICH D 1E5,
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BT Hikx bR

L) 7=

Hiroshi, Yamakawa

HWZEZETIE, BaRy MBI U TREL I T2 DO 2 i
BHTV%. ARROBSENSEH LR THS. £9 1 DHOWH
FeE, ANEOBNEERZF>TWA T EZEHL, ThEfI5H
O TRELE NIz L HEE L TaRy b7 — LDk B,
VYO E, YuEZRARICRO 255 TH 5. 2 DHOMZE, 1D
Tele BN Z AT 2PN EHOMETH 5. NI T 2 TH%
(MAV : Micro Air Vehicle) ICBI9 228Ul T 5. R
METIE, BEYPERHRGEN TS TWB K S TEZYT D BLHEHEIC
HHLU, TOMIT=ERIHT O BHENZEBIMUTXOIET B4
PNaiE<, FRAZRETHISTE 2 M HOBEFZHNE TS
W2 TdH 5.

BIR OO EikEE, &R HEA TV S D, LD RDOEN
T2 AZ 5 2 LD TEBRVHDBEFELTVWSDT, T0
KOG EYDILRE L BREZ TS 2 C LITHEERESRDH L LE R
5N%.

ZEEHOR Y F7-LORBELEGHS, VIR, Bl
(B89 BEAZE

iR L7z & 91, ARBOBi L5z & < BT 2 L SHHiN—ExXx
#, 9hbbREBEEREF-OTWVR T Egh%. Chlk, E
W DHE(RIT K > T S D O FEIR T b T N 7AS R L #ET S N
5. ZRfioaRy M7 —LITEEAHEZGT 5 T2 DICHEEO
EWMFET 5. 25, KRR TIEFHGREIBICHES Ui x B
figk, VORI RERICIER S 3 R LIEORE L ik E i
RU, #RLUETECKDRERD, SHEOBENMOHEITE L
ZHME Lz,

ZEAMIO AR Y M7 — Lz 2 ZouFE N TER T SHHAY — Lk

1 mlthEoER

bylg by Iy

Design Py, P
Parameter 01,0,-1,0, 2,03
GREEEILEDHZE D)

- Driving energy:

To f1=En=Zn:Ei=zn:<fTi'9i(f)>
=1 =

Minimize | _ Manipulability measure:

1
fo=—

w

Here, w = \/detJ (@)JT (q)

l1, lz, l3 A ln > 0
i+ L+ L+ -+ Ly = leonstane (M)
L+ L+ -+l =2dyy,

Subject to

FEX, R1OKS KdbiiEzER L.
Ry b7 — LOR#ELETTo TR, M1 DX S ICEEDZE
& HIBIE D> DR T E 7.

an ol

]

(a) HIHHE

(b) R
1 B ORER
Y - B2 B T 5 PE - EROHRE
NI 7z FEAEIILITIIZE TITO N TV 2 W3 & BHELfho 2 &
BT END. AL TIHIRD EIFEE SR FIFHEDEZD
TENB LWV mh RGO Tz 2L UGG L. Th
RO FIFEEHNRED EF#EEX D & kEVE ZELD LIS END
RFTVEWVD TR S TH S, ¥ D BRI EHICHL
DRFENTVBY U TIVT =LV ET ST E2BEIL, KHEWV
BEMEICONL, —DOEITHEATE2Y VU7 zREI Lz, C
DV 2RI X DT 0 BAHBERIC K 281z R/ NCilZ, E
T ERICIT O BHBEBZHAAL T ENTEDR XS IKET. e
HOBBNEOT=DOFEZE D 1) 217V > 7 28 D BAEREIC
HAPAD B K I KEIZRITo T, U EOFRMZHEARK 2 DX SICH
B2 VERL, BIERERE N A SRERZ 1T OGO 2224 M2 5T L 72.

(b) M
2 EEETIV
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EIR82 3% DRY 37

FTEE T FMHER HRLRESERF B HR

M2 St

Mitsuo, Umezu

—RICEFROMATEEBRNT —ZICEDHE
L L . Evidence Based Medicine (EBM) &9 F—7— R
HBNTVBN, AIFLE TR LANCHIG E N T — X 2 IRIREIC
$241t9° % Another EBM, Engineering Based Medicine %M L T\
%o NLIEERICHES T RO ZIENE 57« — )V FIZIEL .
DIEMERDETFY VS « v Ial—vay, Fihel—Yr
VAT L, FET—va vy AT L, BB AT LE, W5
P D> T0b, UTNCSHEEDERBBEANT S,

NAREEEEHE . VS 2 L— 2 —2BAVRIZMARFR

FL—Z2V D%

DIESMRIEIC > S 2 L— &I & 2 kst & w) & F Bl 5
HiL. JEREZAM. SIS B IS R Mt 21T 5 20 1
CT ZWTHEER M EYIGETF VR L, OIS &L O
CFD fi##i 2175 T & T, WIGTRNIHE OIS & U HiRA T 3 )L F—
R LD E R > TV B T EEER LTz, Eio. WIAWTR
A% TH>Th, TRVF—HKITEND B B REZ L EHER L7
TEND, SHIETIVF RIS AZ BG5S B0, HRE
R U, HRDEIVRHE ST & § 5 IR O T 5 LT
SRHE ORI AR BT,

M DF2EEIRE L R OIE 2R LI E - L— =2 J3GE
Energy Loss

e Ern_?rgy Loss
P wemmeEc

DEMEFEE)

WA ERODBAERE AR & T3V F—8M < . BRI AMEV &
IV F—BIMEN
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22—t BE5—D00D
EBM (Engineering Based Medicine) Diie

EREIRHARNT ¢ MIRARITIC &K 5 BB AREES B ST IR B ilT D
R

BEOEMEBICIEEENTORWMA - fIEKOIRRE, BX UM
SROFFREZ AL 2 IFRMHTD SATATIC TS 2 & & Chod/xish - 14
FRHRIE 72 V7 C % BRI SRR O 2 HIE 9 . MRARNT & FREL D HT
HiRZHAEDE B T & TR ORI & i S 2 — il
BEDME B D2 WEs Ul R, IMEBIIRAEI PN OO PN R I i S BE A
< FEEHE L7 EBMIC BV TRE L 0B afREED S <L AL
JEE LT 20 W TS LI WA M FE L T0ab T &
MRS NIz, FIIEEIL CRMROEREME L., ThLNO
RSN T MR OEZUIHER S NG BEICFATIC RARN TV
BT MR LUz, TDT &h SKEIRMORERIT MR/ N2 —> &
HHRALTWAB C & 2R LTz, SBIBMOERMmIZT TR, BENES
DFRFLIREE & M S 2 — > OFABIZ R UL i & ikEhiRss oo K151
B GRfRRAZ BE 9,

(\

RN SR L7z 3 Dot ET IV () Lifihmifg (B, B
TEDEFAE{SICIZEEDERD Z EN TR Tz TR EEIREED
FTHIEITS T & HIRHE

Pressure mmiHg

0.vs
0.54
053
0.43
0.3z
0.21
011
0.00

B IARSEATAE SR & ifrhsi 2 ik 5 2 & TJI[[?}IL/\7 e

E23)

BHCHHBEAN D B T & 2 ifEaR

=108
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EHREERIROMLICET SR

TEETFMER EX - FRENER R

Al 2t

Atsushi, Ishiyama

RD 2 F—LTHIEZTT> TV B,
1) WEEEAMgS | EERE— 7)), fEEI VRV
EAME AT L, RS EBFIEEE D AV, DARTITR T
FREBEEALERS, FR MRI FOWZE - BIFAZIT> TV 5,
2) ABERERHN : SQUID (MEER TR 1) Mxitrv—
ZHOTZARBESENL MK (MEG) M (EEG) HAlC &
% IS BEMRIAL MG IO U 79V &« L, /NEIL ORI (MCG)
Al E =17 T3,
T T Cld AARERES T F-— LD BER DWW DM DN THRN T %,

NEYDA SQUID ¥ X 7 Ll & % MCG 5l
N IMERETIVIVAELTS Y D MCG 5l

PERSHF & HE T/ N KIRSR (LTS) SQUID ¥ A7 LERIFEL .,
2003 FERICHIRTHD T 7 ADDRER (MCG) FHIIC BN LTz,
Z 0%, DFZEETIV Y AD MCG 2 E%EE RO 5%
WIS FHIIS 2k 21T > T E Foo E o BUETIDRIBET VT v
FD MCGFHIIETT> TS (K 1),
2) HTS-SQUID Z AW/l SQUID & X 7 LLDF%E

BRERATRIE R L SR/ N A AR (HTS) SQUID ¥ A7
LML (K 2), HEkO LTS-SQUID & Bk b, likEEGH
THETRECH BT, TV =7 AR b Ok, Bk OF#
b, 7o —/NEbEEBTE Tz,
2013 FEDEF. SEOBE

Ty MY (877020 Y (MCD) ##59 % 2 & Thfif
BRgEMEC, DERKZTIERTT. £/ 702 VFFHEM
BIMEETIVIy b (MCT v b) ZERL, DB 2RI
FHINU 720 GRS TR RS AT I & 0 RO A MR S Nz
Ty FORHIIT — 2SR RIEEEA L. AFEOGMIEORHIZ
ATz B B TIODRERIZ B kikE (QR XD & M4 (ST
XD ICBW TS L. ZNENORHTORORGRE DR
e LT 2 5ETHD, UKD, DZI—KRETHE
AL R T ERVEHHOBRRS T, AEMAZRINT 5 C LICK
Ute (R ESERAK, HIEK & ORI,

- a“aw
TN

wIE e

TR
e —
*FrATE — ——

2 HTS-SQUID

1 2w FOREXKEHE S

SBROBERE, NEIH SQUID ¥ A7 Lz LB DR LT O
fiEH > S ROBEED T2 DIRETE L T 5728, & SITHERIEZ
B U B RIS K B AR O IEMEE 2 S T e Fiz,
HTS-SQUID I & % MCG &Hll 21TV, /N ORdS 2 > > 7 ot
ez Hig 9,

R RAEHEARER & MMTEER D H
1) B BCl OBAREERZE

MK & Bz D7 <) Bifli T % BCI (FLA Y - AV Ea—2&
A VBT 2—R) ORIFICHOHATVS, FiC all. B LTI
NBIMIITTEE Uy SRRIICIE C OIS B2 IV 732 o il 7z
HiELTW3,
2013 FEDREF. SEOEE

MHeR w7 | A A=Y LI B R 2 M U,
PRI X B HIRRITOE M ETER Lice 511 & 0 Bl
T X LEREEUHBIRSE R LS8 5, £V T7IVEA LA
F—LWMEET BT 4 — RNy ZHlis AT LR L, 2O
AT LIC &5 THIT % T & THEWHERE 5 AREICHBV Tl
SCORE O EADR BNz, Sk, ML D &zl figaeic B

B IER7Z FV 2 T LT, FIBRIC & B Mo PTYEINZ 7z HE A IRk RE
DOfifZEHIEL T <,
2) fEHAECIRRS DR EEN DAZER

SEEOBIFHC K D, FEIARC RIS O RS B AR O T R o0 i
(functional connectivity) IC & > THEEREDEBI N TS T &N
RBENTERZ., RAOMFRETIE, MEG &V CERIEOMR
Hzfi> T/

2013 FEDRF. SHEROBE

functional connectivity ICB49" % fi# 4t 1% & L T. Beamformer
HE IR EZ—Hi B E DR T U MO TEEh iR & HE
EL (X3) . fHIE WG [ #E 1k Phase Locking Value 7 Fu»
THND LW S FEZEMFA Uz, 2 LT OFER IR RSN
DITEEN IS T 2217 > T %, SH%IEE HICHBRE Z 1
U, & ORI EIRRIRIR OIS Z B 5 T Bk B 2D T
SFETH%,

EARAE

-80 -40 © 40 @#0 ]
ol | HEABET W[rme]

] 3 AR I D M B D HE 2 b

a0 B
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Hiroyuki, Kawamoto

MRER

HIERA DK & Z D—Fn ZHIRN L FBIR 25 > )Ly 22—
ViE. KEBFROFEEREMOEFOMED—INcaB L EZENT
Wd, TOY YN Z—272F 7L, 2010 FITHIERICImE L7z
EREE IR L S BRI A > THALZ TS L.
ERUTBRCEE L5 2k Z2EINT 2 X Th oz, T O
R Tl INRE ORMRIRIEIC Fi s S IR ORI THREUN ATEE T % A3,
HIEHOH L S SARF TEFHIEIFEH E NG > Te, £ THRAE
HHINSE CEEEORV. BRI LIk PRI A T 17 5]
FLUT

EREKE

MIELEEY 7o —d M 1ITRT &5, 77V VRO
R—=ViE FDEMICRE T NIz Ay ¥ 2 IREMN 5755, BT
FIERZERNS % T & ThiAIC 7 —a Y IRpMIMER L, i
ORI T EMRFEBEINT %, TOY U TI—IFT—RIcERI N
ZEcERiENTED, 2y F 7Y Rd—ZEHEHTES K51k
T3, TOFEY YT T—%AOTHIETOMRE-IIZI TV, KL
TERMREAE S T LI LD, RO K S IxdiEhie-> 7z,

< Wiz B TV E THEE T E Ry (K2 2D

+ 0.5 mm ML EOKRE R FR i TE R0

capsule

conveyer

capture

1 SREEE (BT 75—)

RERER

LU A AT " DK BHINEN FTOY YTV F%y
IL—va Y UEMR (K3 /), TNEOMERRRTES T L
W55 2,

ZTT RTRY v T T FTRPIICO D LI

) BEITVY > TS — O PERERHI 217 5 72

W TIEILIROSEE, %9 900 mg DKL 1% UL 7 )L IC Y

Global Robot Academia

TR LI LI (K4 /), Fie, BIURU b FORF1%7% 57
MrUTehEsR, M ERECIZEIN T & Ao 72 0.5 mm DL EDKKE
DEIICHEEI LT (K44 )o

T et
(# 10mm)

==
EE'*@ v SRR S YT

2 M SEERTIIE) OB T,
10 mm RELAMRFHEE 5z

3 MENTICBI BRI THEOS I aL—va v (k)
& HBRIER (£7)

4 FE L7k (K900 mg) & 0.5 mm DL ED KK T
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Makoto, Yoshida

KA ST —FISA ZD IGBT F v T2 W3 2 MR Si v 5
SiC NDLRHZ M, x5 EREVE L Btz AT 230 —7F
INA ZADRETDREARTH 5.

AR A EVE & S EEIE 2B R U TR T — 731 ZADREE
W NSRS B MR OBGETZ OIS, RSO R - OfilisZz Bisd
FORENTEHE B O 2 HIEL T\ 5.

18iE L MR RE

T TOFBE & D @R THEINEN %, WU IGBT €
Va—)VOBEERET 5. X, AR X ORET 2SN ZMA
B2, BIMEER LB RRZ 6T 2R OMR 21T 2.
BERADEA

MAE L EaE Y

1:-u|-'r.a:r —-__|

.ﬁ%

RN 7 IGBT €Y a2 —)URSE T, EARIGADIZEEN
ERTZMETHD. Fv T FICHEWMZEAT 5T & THREMED
FED LHEIENG.

SEHRER - (BRFRIOME DORE

FEVRER - (KA RREE T ZMENCBI L TIE, SBEEAM
RNEBEREING. H—RT 74N (CF) ZRBLEAEIERHEA
R« REIRROMB 2 FET 5.

AMEEROMER
EARERE AT AMNEIERT 5T LIch o T, ANIEEE
BMREROHER X EER L.

dy &4 ==
?x/,:@ &7 BV

BRIDEFIL
RO S IC B OMMEZ IIC Y, MMk LTEXS. %
LT, 3DETNE 4 DOBERIC/HEIL, BEFIOXK O SEED
JEH TR OEEST Rth ZRE L, BMRERZHT 5.

: b v L L]
5 - .
s [IvL PR
=
v - B oW R=R +R

Rip=2L a1 ma

Ad A mEaR =
A EH

B B |
R R R

™

MEORR

TR D ICHR RN T WMEED R B 2 Fl Oy T RilaliAE CF A
SOOI Z R BB SHARL > THSTIVIZU LEG®
A1050 DiEEZEALEE S E .

.t 77 () M B =T K
_ : —— yAEIRHEE S 1 TTW K
S L ETRRARGE)

S |
LI o0 LI AR OYITEEIE RO X

ARWFREMER L2777
R

FMRBJE W/mK

THEiE  RE(E

BiWERE x 106/°C

ETEE X

X 264.6 262 4.49 2.8
Y 133.6 170 4.06 -0.2
z 17.8 40.7 22.1 48.0

VRS U TR S M2 R D Te a2 HiE 9 & 5 mpMmE
RKeHT 5 XAAOMEZETNE L TFy TOFCRIET S .

FRAR SR T DFEIL

EFED TH D 7e RO D DI OFHili A B A FTD N
TEle. ARF|ICE Y I 2 b— 3 Vil O 2 HiE 4
12, FEEGEURZITY, FANCAT o Te it ORER & LS 5.

ENRAT - ST D2 UL AT S B AITIE W < DA DI
B iisd 5.
B - S HERR

EAIRATT S O EIE T AT & U A R 22318 ABAQUS 72 Fil W C 2t
I 5. RSB & 2SI O —Bl 2R

MARIRET I B hEERETIL

BEHIR IR GER
BV a—/VRER LT, JEBRFOSHA L OS2 E L
EAIRHT OREIR & LG U TR L DM OS2 MR 5.
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MEMS #&iliZAWf7 LEF2 7 1bE 92—

ERIE T8 MR - M2 SEEm
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=4 05
Eiji, Iwase

HWIZEE T, MEMS (Micro Electro Mechanical Systems) 5%
MiZHAWT, Ry bt FOFEERER G EICH O THIFT
XA IRT LEF VT IVTINA AR EDOWREEITH> TV 5B,

BERMYFITRRRE=2V>JV—F

JHREE BRI DY Y Y7 TE, IEEE &5 1EEIE
ot (RIREHISS, ARIMRE W T i g SR AR EE R - AR (AR
D) FHllZG ENATBETH %, T T, FRAEO X 5 SR80 (1
AOEFE=21 v 7 — bOFEEZHE L3 F v THERIL
Kzt 7z,

CTOXIBTINA RAOEBAE Z F- & & TSR TH;
> MEMS Hffiic K 0~ TIEZ T L & TRETH 2. TN T
BT O ZADVEHIC R D, ORI E D DK FRIX DY
MNEZS5ND, TDIDARZETIE, HRIESNIZRT Fv Tk
ERWET LF T )V — b LICEGHINc X DERTE 7 Ta—
FERVS, Thid, BEERIA L « YR OMADRTME
EZBEIFHIENTH D,

ARVEVITEEILES
ZLF27VEVY— ORI
UPFEETIE, B3 BT LTz MEMS Fv 7 & —D D%k
WICERT 2 FEE LT, YY) a—rdLy—b RicFy TRER
T5 TRZVEVTHE] L0 Tz LT0S (K1),
COEMBINEFRE S, HE 1 mm U F L7 LF TV
) A=Y ALy — b RISy A XM 10 {5 EREBRT Fy T

K1 RERVEVTiREYy 7w

Global Robot Academia

2\

RICF v T EMA—— b LICKBET S L 2EIE LTz, ZORRE,
250 um O LED X7 F» 7, 1.0 mm X 0.5 mm OF v Fav s
V.30 mm AL YT ICFy T A ADORIRETF Yy T
THAEMERE L 15 pm LN TIRE TE 52 & 2m LT, ik
TNSDIGETNAAE LT, = MBDEE % 250 um & L, 3
i MEMS J5# 2 >3 2 4508 U DA A 72, RS O (F 1 B+
VY — bR LE (K2), FRELUE, K3 EEELEE Y
2= RSO T GEBNC X B hEE R L EDTH B,
K15~ 10 WORT 1 B 1 EBHkD 2. K14~ 19 BOMT
1 BRI 3 EIBEHE D 217072 & ZDOFHIFERTH %,

COWETLF T IV — b EAOREEY A XDF v THERHMEH
&, £ YRTNA RAOFHIRIFLEVWEDTH D INAHMEED
BOWFETH B EWVA S,

2 fELIETLFR TN — 2

EHRICEE UTefkT
7
g '
1:5' .,
4 e
£3] Dl
= AR AT 0
32 IJI.":“." -"_ - I
m]l-——u—-'-- P Dess— ]
FYEE; .
0 5 10 15 20 25
time [s]

3 EEIE= 2V VT ORISR
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Shuji, Hashimoto

APIIEE TR, ORT ¢ 7 AUTBT B GRS L & Ui
REMEBAG 2R L TV B, HRT—<IE. BRT 1 VA, TF3IA
IWERT 4 7 A, EREHRLLE, EEAT ¢ 70, A% - 7)d
VALGE EZIICD Tz > T0d, UNICSHEED R 2 /BN
=

ARFTAVEZIY3VDRE

ARGET—REAEL, A VR T 0T 4 TS %7200y
AT LEWIZEL TV, 2013 FEE. 4 JonZEf O FHEREA
2T 2 —AETBHLW 4 JOTHREIEHFEZRE L. TR
WERLUIz, £, ThZEISHL T4 J0TZEMD T T A4 Z)b—I
XBABULZRBIL., 4 JOT AR DBRRIL EFH LA 2T Y
vavrREL,

ARTA YV RT DT 4 TYAT Lk 4 Roearihkig

BERFEOERIHEH RS & EEhHE

FIhaRy T4 X7 =T OHME., EHERISICHED B
LRy hOEBTH S, THE TR Z L E R
B9 2 BENE MG ETh s, IoAERZ BN L Lizidd
R > Foo AMFEHHOMMBEAEKISE UT, ERMOHE
HIC K2 KE12FH U CEkEd % Bz R Uiz, k& D
& RKELRE I ZRT T2, HlE@ A~ 7onRy he LT
P CEA T &R LTz,

L2 ROSIE & 2 ERYIFEIBIGIC & 2 i o A &

AR, 271 —R

BRI & 2 NI BHAIEIR Y AT LB A 2B, AV 2T 2 —X
ICE - T, ET 2HKRDANRDOABHEZLDENK D ICT 20H
WH 5, KWFETIE 9 ALY (IMU) I & - CTLBENSEZ
M 2 H LWFEZRE L, INUTEHEKIERICE L /2N X7
U—[ENA > 27 2 —AZRFE LTz,

Y m%

CENA >R T 2 —R

EBREERUCEZS 28N\ A0KR Y OB
PERD 2HHNS > Z2a Ry M
HICHIE & & T SRR T, FDH
IR LASY, BRI & ORI
EWT 2T LIEARATRET T, ANHF

ZHRE R Y b OHf 222
HrcladE &8, TRy b DR
Wzt NSV AZREBERMNDS
BEELm VR R Bk S T &
ERELU,

28N T v Aa Ry k

RREBBERERRORY b

WY > — %y U —2 (WSN) & RFID Z#1H b8 2 Bk
WS kB Ry MiBEY AT LERIFEL, HRLEA AT TA
MIOTH) (1L - (b abeky) ZRAkL. HiHEE T ARZ
KNT Ry bEEEL, 2013 I, HRNEHEOYD
B A DOFBRIMRE 2175 LIABHC, WSN ./ — ROREICH T 51
AR 21T T2

.o\J,z////

/>\\.\\\_\
\.\ o

WIUEIGTIEA I AR Y b
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Yoshiyuki, Miwa

TR ROMER 2RO N2 B WBIBICB N TO & DD HEE
HEL, BODHOWEWEDNSEETHL T EMNTE 2 aftiIEsEE
7 BfRIE ORI 2 THA] (Co-creation) ] & K&, AWsE
ETIR, BROMEICEALT, COXS RHAREIIE BT 55
WS DWTIHFREZTT> TV B, LURICAFEE DI O—E 2 #
N9 %,

BEHAICET ZIH0R EFHEICRET HH%

BEE DA, PR SRS 21D 5 8. SRATED)
FICE > TITON B LAKBI TR, [EBIE ORI HEHEOB A &
N%T LT, WRINAIAIRBDNEBRENTOL, UL, ThE
TITHZF - AT 5 FEIE< . BOAIH A = X LI2DNT
FRIENTORV, AR TR, EMOBERBIC BT B4 D
BEN D, PRI FHITT 5 7H DTN 2135 2 L2HIEL
S AEBIOFEBHBURC B0 CTENDIHENAZ T 5 2 AT LD
BAFEICHD MLATZ

AYAT LI, RHARAAFTES &S5, FHIREHDN LN C
LR, EAOMEBEMNTEZ T L, B CRISICHE - FHITE
% L L BICHBEBEYT RN EARDEND, T T, A
TEHE LIRS &5 7%, LM - BRHRED S X 5% AV iex—7
LADAT LAY A7 L2 SE LTz,

AV AT LR, Ki#EEZ G 10-50 ROBLH 30 4l &
BERRBIW S (BRI RS 1) CORMO M2 I 72

HHAER
i e i i

FAsLi]

Web B AT
Ehrsmi

Foafifpmen:
EhA M)

F—rifReC
AT

1 SRMATER S 27 L

|
|
: unin
3 e o B ) O ;
i - - | & 2ok ¥,
=y E ool o™ 5 ; 4o
= g’ | ¢ ° mm"%hﬁhj?’
i Do L - | Wy E
L= OFé D i é:
T ] a3
P |
3 e |
il L = |
% 4 <4 = 0 & 4 8 0 19 @ BF &R 01 44 93 S8 AT QF BR 1
i ] L LRS-

o) HERMMIZHETOHARE

2 FHAREIR & A A

(b} Feo oL AR e IR B E
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COEREINFIICOVT, BN LMDETDOANY & DBIFRZHN
Bz, LUz RT3 2 S ANOBE TR0 5 EX
7 FIVARECGHBD O flZ 7 ay b Ui, TORER. T 72V 77—
AMBNTETNB LR LTy —ITBVT, HEOKE EHH
IRHREEEC S LB IR LEWBIEZ R D LD o7 (K 2),
CHRFMORN & NHDBTIRERA =X LWRES L 72mR
TEDTH 5B, Y EDORRIE, BRICEIIEIC X 28RN TOHAIR
BUc B 25572510 - SHliS 2 FANDICED EEZA TS,

BRATATERAT 17L& 2ERHAIRIAZIE

AR T, Sh LY > TEYNGEWIEDEIMZRRICH 2 &
WO, NTINCERERZEAT 1 TICK > THEREREHDAIN
i%’&%fﬁbf%ﬁo TDEAT 4 7 RBENTAGFIITRED HS T

HARB O RORIENRENZ D, CDBHITE,
%’E’J’l?’:%ﬁﬁ@ﬁ&%%ﬁ (%) WREENZTENRETHS. 7
CTCAMIETIIEAT « 7EMICBI2ERICEHL, AT 1

TEHETHT L THEOMGEZIET S L 2HIEL .

DOEFRAT 4 TIEEREFET DOV EDTHERENH B, Z
Dz, BRLIFDETHZHEA TV ZT—AE LTIEHTAC
t%%%b WERUDEDBRNERAT ¢« 7 Z2FE LTz, TDF
e LT, % BB 0771V T7a—2RICR5HENY
l\}bi%kck9?k§®*ﬁ?&@§bé‘“@%%‘%*ﬁ?%74 7 B L
Teo ZUT, AT AT LERAT 4 T ZNTTHAETES VAT
L7zRFE LTz,

BWRIAMMETHIE LIV AT LEHCT, AT T &R
AT 4 T O fi 28R LI OB ARKRBIOM T TH D, _ADWHEE
ZEM Rz R ABWENERIZITS e, BROFEZE >0
& UTERBZAI> TOBRFIR SN, e, KBRENS T
BNA A=V RPEF T NZEUN LIz, TH5RAH B &, O
EREHETEIEADTH L LBIC, BHOHZMAZER> TN
TEMTER BREDIARY MMEENT, TNHIE, BERAT «
7N EZEHOMBEAIHZ R L TVWE T L 2R T 58D TH S,
DEXD . RV AT LWEROBEZHRET 5 L THZITH % AlhE
FEARE NI,
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Tetsunori, Kobayashi

AWFRETIE, 32—y arafy bPLa—<> - AV
BT 1 — REOMBPNER S AT LD T DHi T Ix HARE i 2 D5 L
T3, MRT—<d, BEFESUE, EGRERLE, HARSE
B SEREERS, La—S VA YR T 2=, HEHNETY V5% E
LI DIz %, UTICSHEDFEMRZHNT S,

ZANBREFEZ77VT—avaRy b
FEEEMFREL, BENEDH D HREERFE

ZNEFE T 7V T—yarvaRy hEEBT Lo, T
W—TZPFMEE 2 OO PEMERTRE & BNOH5EH
XHEHBAERFHC OO TR Uz, FEMERTRiE T, Bl
TL TV 2 2EEOWMNZEE TSR T EHEZEINL. Lrb
NEWNREFCFEZRD 2D OB RFHREICOVTHRE Lz, BR
ERICDN T, Web FOREDLE2—XXEYY—XE LK
BOMED B B O BBV E R TEZBFE LTz,

CHesH RiFESE
® (FrUT—4)

mEEENR

ENEERT 7o) T—Ya ARy b

"SCHEMA"

BERPHBEZ 17 VY ADEWELEAR I EE
AIREIC T % B SRl
FELTOMARERERZ 5T LW TEDERGHDHEE A
LT, CROEM (A b x—vay) LHEFIEDZERED
BREZHS NS Ulze AEEIE, SIS, T2 BERICEIR
NCAHINE NS =2 7 Y AR 2 H T, A BSOREHZ 5 L
Te B BGE R OISR 2T > 72 T ORER, SCREFHOMLD
BEWCK ST, FR2BNICHRZ IR aD=a7 v A%
LTCIBAD T EDAHEIRC EZIHLMCT BT N TE,

REM AU LE&DH T I EBIFiE

B, B, ROAHIRHEOHED K S, HHEANCH L Tz Eif§o
AT 3V 2T 2R OO TR ZIT o 2. HERIE. mifgOH
I > TV B YAz 2 — AR 2R L, FElo A
T AV Z#T 2 FENERTH - Feoafillh 7 VATl >
TV BHHEDOMOER 2 RRT U O RV TREER ED
HEE DI RISHE H U, JRATRA S QIR0 Bl & DU
TR Lice XVFI—I THDNZTERRDT— 2y b2
HAWTHREGRHIIZ1 T, TNEDOFENARITH S LR TE
Tzo

B e
s e,

ZmIE.
ﬁ? L Rlaiy
) x‘aﬂTL‘-iTEEE.-ﬁ.-?':;_.-’
Tl e

W 5 —— A

bbb OE: il

BRAOEBEESHICEICEBISZRZV VY

EREPEEFOX S BEROT—2EE (BT TL—LE
BHE) WOMKEINET— 22T ALY VY TT5dDH
ERHHAZRRE LTz, IRAREGH LTINS HEIAZEA L,
G 7T AR VT R R ARG S ORGEHEE I RS &
VTR HAERE L, COe X, <)VadEy7hinik
LR N B IEDRE BRI T I
O BT IVHEEFEZEA
T THRAER/ A Rt
UCH#IC 7 SRR Y 5k
fT2%T xR LT,

2013 FEDRIR
bR (et %) - 4
[ 225 0 10 fF
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Hiroshi, Fujimoto

KRR TIE. ORT 7 ANDISHZEIEL T M DOFEKRED
REEZEHIE L T %, BARIC, IEERRRICD LTI F L LTRSS
DR EEHE e . — T QBB DOV TIE T L LT NEOHT
JHEIMEREZ TSR E LT, ZOREDFIZTT>TW05, LIFIC, &
RO RO —E 28T %,

b~ OREERERIF DO
AR ETHEEERT Ky FNNZ2—2ItBWT
HREH R LD VB0 E 28T

MR BB 2RI R R 2 2 I TlE, BRI TR Y] - 728
PANIC T/ S 2 — > B EE5D 5 T & THBOEMZRT, TOB
FEKA LA O & S AR S 2 — > OIS NUTHER)
L6 %%, HRMOmHICREZERIT S A2, L
L. BRf7ZZ & O ER G PUSEFSAHEAI L g Wb o T2H1H
Fa <. BURTIREEE ORBRANCHE S &3 2153750, Z T TAE
. m/8X—Y ORI THABEDOREN Ry M8 —ICEH L.
B E By b8 — 2 & ORREDEFARO AR R %
ZIHBMCT BT e ZHINE LTI 2T T

FEEORRESHROEE

BUEIR K LT 2 SRAMRRE LRG> 7 Z 1t 9% 5
IZ&D, By b= SRRz RLE U 7o frfilifre JE 1
ERRLT (X158, BROMHIERZTT > Tz, ZORHR, =
b2 10mm LA D Ky b2 — 2 OEIE. WIho sk
BV TH, HIHROMMNCHEFE T 4mm DL EOKIM, i
Ti& 5mm DL OB S AU FRENGR L VT LS,
IZixoTz, £, HEHRIRBRNLD Ry b3Z—2Tld 4mm
KGO T & BEEFHRDHRA T E T2, minE d SRHRIC X 595
SHEDNEEI T B Ll TRV L b oo, AMIZEORRIC K
D, INE TRIEMROBBRANARTT L TREFE N Tl O
TR K O —fREE D LIED | FRO—EOENDHIFTES &
EZbN3,

K1 Ry boSZ— B BRI ORLE
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& F OBITERN DT

PR TiREBICBER LA REREERERA IOy /580
EOEHENMEICSZASRE

WEBUC 3500 B BN E A AR 7 1y 7 U T HFE 70y 7)1,
BIRREE BRI OBGED A VTR T % HEA 2 Rz LT
%o AATE. BB 5 30cm FEEHEL 77 1y & 2 Bad
BEIITEDHENTLEN, HINCBVTIRR—L Y 3 Y HADR
BICE D, HPT 0y 7 LB ORIz =0 SIc i 5 C
EBMRRENTV S, UL, BREZESFICHRT 5T Licko
T S EERET AR EZ 5NG, T T TAFER., B
Bzl D BBEOFHBECEH Ly 157 10y 7 B TEIE 52
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[1] K. Mochizuki et al.: Developmental Human-Robot Imitation
Learning of Drawing with a Neuro Dynamical System, Proc. in
IEEE Int. Conf. on Systems, Man, and Cybernetics (SMC 2013),
pp. 2336-2341, Oct. 2013, Manchester, UK.

[2] K. Noda et al.: Multimodal Integration Learning of Object
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of IEEE-RS]J Int. Conf. on Intelligent Robots and Systems (IROS
2013), pp.1728-1733, IEEE/RS]J, Tokyo, Nov. 3-7, 2013.
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Research Trip to Portugal and France

TI5UVRY RV T 4V

Introduction

Thanks to the JSPS program “Young Researcher Overseas
Visits Program for Vitalizing Brain Circulation”, I
recently stayed a total of 4 months distributed between
a Portuguese university, biomedical research foundation
and a French university.

Computer vision research in Portugal

The objective of staying at the VISion LABoratory of
Instituto Superior Tecnico (IST) in Lisbon, Portugal,
was to obtain co-supervision from Prof. José Santos-
Victor, a recognized researcher in computer vision and
leader of VISLAB. The history of joint research between
Takanishi Laboratory of Waseda and VISLAB of IST goes
back several years, thanks to the European-funded FP7
project “RoboSoM” which combined vision, psychology
and robotics research. I studied and discussed with
lab members on algorithms for recognition of physical
properties in the environment crucial for humanoid robot
locomotion. I also attended a 1-week advanced course
in embodied cognition given by the Champalimaud

SEETEHER EHEBETFEREL 1 £
Martim Brandao

Foundation, a Portuguese foundation for biomedical
and neuroscience research which has recently received
much acclaim. Discussion was made between roboticists
and neuroscientists regarding perception and action in
animals and robots. I gained insightful comments on how
to extend my research on locomotion to human and rat
inspired locomotion behavior. This motivated for my next
stay: in College de France, Paris.

Human behavior research in France

My stay in France was at the Laboratory of Physiology
of Perception and Action of CNRS (French National
Centre for Scientific Research). It consisted of discussion
of psychology experiments to conduct on humans in
order to understand and model locomotion behavior
based on visual anticipation of objects and physics of the
environment. Prof. Alain Berthoz of College de France
was kind enough to welcome me and guide me on this
research goal. His work, which includes many papers and
books in locomotion and perception, should be of extreme
interest to students interested in human-inspired robots.

Group picture at VISLAB, IST, Lisbon, Portugal
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Overseas Research Report

VS, avverra/

Introduction

One of the most ambitious objectives of modern research
in robotics is to enable robots to interact with humans at
the same level of perception, in order for the robots to be
naturally integrated in the human society.

To achieve this, engineers have made a great effort
analyzing in deep general users casual interaction with
different types of robots either within a single interaction
or over a long time span. Unfortunately, only few works
have taken advantage of the vast medical literature on
human interaction. However, we believe that a realistic
human-robot social model should be based on an
established and well-known human social model. For this
reason, it is necessary to study in deep human natural
social interactions at first.

My final objective is to isolate all the characteristics of
laughter; to highlight its influence on physiological and
physical human parameters; and to comprehend its social
function; in order for a robot to be able to both reproduce
it and elicit it, thus making its interaction with humans
more natural.

Virtual world for realtime
user and bot interaction
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Commands for the bot

SR TEHERERS ST XER B 25
Sarah Cosentino

Current research

I am currently at Carnegie Mellon University (CMU), at
the Interactive Systems Lab (ISL) laboratory, under the
supervision of professor Florian Metze.

The ISL is a Research Lab that aims to develop better
multilingual, multimodal human-human and human-
machine communication and interaction technologies.
ISL is also a coordinating partner and contact point for
the International center for Advanced Communication
Technologies (InterACT). InterACT is a joint center
between eight of the leading universities computer
science and related fields.

I chose professor Metze and his research institute
because he can dramatically help my research providing
guidance for the parts less concerned with Robotics,
and more related to human analysis and physical/
physiological measurement. In particular, professor
Metze is an expert in the part related to human spoken
interaction, communication and collaboration. Under
his guidance, I plan to cover a range of topics including
speech and laughter recognition; and speech and laughter
synthesis. With the help of his vast speech database, as
well as sophisticated speech recognition techniques, I will
try to extract laughter audio features and to develop a
laughter audio automatic recognizer and classifier.

Automatic realtime
user speech recognition

Bot programmable behavior

Fig. 1 - User and bot realtime spoken interaction

Global Robot Academia
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Flectronics is an indispensable part of any robot's design. The ability to independently design
and order a PCB board is one of the basic skills most of robotics engineers should have. During this
workshop participants learnt how to design a PCB board with free software (Design Spark) provided by
RSComponents, how to make the output data necessary for manufacturing and finally how to order the
board and components. More detailed information is available in the attached file.
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