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1.1. [ZLC®HIC

ITEDOTEHEEH T (ICT : Information and Communication Technology) %
ERY =X NAT AT ORIBIZEY, WOThH, EZThbalia=r—rarzfT
5 Z LR, MERICHEN 72T DM CTIFEEEZIT O T LN HREIC o7, LinLg
No, BFEOERT I 2=/ —va VU AT ATEREUSEFTICEENEEGDED & X
DL, FEOEE (HEME) 2L TCaia=r—ar&479 ZENELL,
B ORI CRYLE FIC A TE RN &0, — R SHAFIERS2 NEEND X
IRBBRERIVIZS W EREORENELD. 2T, AWETIE, ZoXkHhy
(RPN R D 22 ML R O (IR S D K O RN ORGHFIEZRE L, Al
mAla=b—varaIEToI e HET.

AFETIL, AHIEDEGE SN DRI E TCT IS HMEZ Y AT 2 & DR
TZOWTHARD . SRR L OZOIRIZET 28R & REICONWTE &0,
AKIFFEDALE DT & MR 7288, B LOWHEFIEIZ DWW TR 5.

1.2. IRE=

1.2.1. [FHMBEERNICE T2 5K DRI

B EMCA VX — Ky N & IEMAGE LA T 288 A < —ficE & LT
WD BUROFRARIZ KL, #EREREO MRS LRIT 90% 2B, £, 17—
Fov MRS 2 ZHAFEIT 90%HTE% 2 HEE L TV A (1] FloRiE TR, Av—
k7ﬁy@ﬁ%miw,mof%fzf%4y&—*y%K@mf%éﬁﬁ#%ﬁé
NTE7e. 2o X5 2RIV T, Facebook[2], mixi[3licfkFEsnsd VY —r v 1
F v FU—F 7% —E A (SNS: Social Netwoking Service) <° Twitter[4]7z & D
=T ey, WHEOFRBZEMICIE W TEELITE 2 36217 9 2 3 —Z[5], MMO

X1 AFETIIRGOMIT THReb] ELTUELONLORN Y OER AT ZLIicT5. 12

721, TEA WO OB b TWh b b TlidZeu.
¥2 [F UHATICHICFEE L TV DR




BMEX? BLI@mX

(Massively Multiplayer Online) 7 — A[6]72 &, REFESE DO 2 —HF —DRET=

2 =T A R, BRALET DY = Y A AT A TREE B L, IKSFIHESh
TW5.

— 5T, FEOY =¥ VAT 4 TIZBWTE, S FIERSBERAE T Tn
5. B2, U7 EORFEDORGITKT U THHINEBIL, INE Y BN RZEH 72T
EEREWT D TRE (L7 LTWD) ] EMFENDBIEN AL TV DHI[T].
XY AP UAT 4=, A Z =%y MIZ LD THEHIM ) S KEBICFEEDOE
Ao BB EROFERILEEODTAZENTEDLAT 4T THDHEL, £O—FT,
L LIZLIE S & b & oEJ/EEN SMmERISHMAL - e8ifb Lo rmiciiih (2

e DEND, EFICZBOENORBELZ T D E V) FRIIEET 2ENHDLZ L
AR L CWAI8]. £/, TSNS Ji[9]) TLINE j#nl10l) &, Y=y v 27
A TR L TEFEERZD EWVWo T Fm 2D, SNS FHE D2 A 2 MMoxtd
BRI, thar o0V B BNERINICE RSN D720, BEOREITHT 2 UG iR
FUZKUC L2, FIADFHSITIRE T HZ LICEBEEZE LT T HABZNEND
o, UL, SNS [CEIFMED < Z 22720, RN - IRRE S 34 ©
TLEIDTHD. —HT, Wbdd >y MEAFLRR M BEALL2] & M2 K
DA U H—Fy MTREIEFLTLEI ABEL, HFEAEIFIIELZEL, %
BTk -oTiE, BHERLARICORN D r—A bR ENS.
ZHOOEEO—RE LT, BEFED ICT 1285 THEM] OFf ki i S
NTWD. A BIIF RN Z DEENIAFET 5 2 & T, FIEOM & 2 U TEPMHOIR
WA TR X720, AR HIRO—EO L 5127 HEC, Mt & O—RECIFE
AR T2 CED X O RBREZAIV T Z N TEDL. KRLTIEZ DL S e H R
D&% THEME] CIESZ LiCd 5, FEE (7 (D)) OFEICEBR L, IR
DX R ET-> T A[18]. TF7 (BQ) ) TEENRGFETHY, ARTRRE,
W7 EoR T a7 4 — TR Sh, BEICE S S KB R R AT O 2 &M
TE5 [EFlRAC) &, FREEERNRFETHY AN E 509 HIRRZRN
ZHY, MEMTLE IR TH D07 EDERBRIZONWTO, BRSO &
£0 T, BEOFEREZ T [HEMREC) ICRITE S & L. %EO THKE
FC ) &R COS RO ERICITV. 2 LTI, BUROEHRES TITEIC
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SREMHOBIERL, HERNE ORI T 2 Z S Lo THED/NT U ARFAIL T
% EHat LTS . RO FERIIVEHE LIRS HIEARL =8 & & > TIThit T\ 5 [14][15].
PEFO ICT I2BWTC, SBMBECBERLTCLEI>DIL, ICT IZBIF 2 a=
r—a VIRV AT AORFFIEEOLDIFERNH L EZEZHNH. IFEAED
VAT LTIE, CFERROTE, B Lo B2 FRINRET 2 FIERE O
TW5., ZIT, 26N TELEBRICH LT, ZIEENED LI REWSITE1T I M
X, ZEFIZEROND ZEIZRDD, FRMIIZELNIERDORCEIDaIa =)
—va ik, FUGCERPEGDLE TT)ala=br—rva v blif, HERHE
COBDLY HFNER D120, BHROID EZX BN ELST <D, £, 20X
HIZL THIRMICE RSN S B EICBT 2188, BERthE & B & OEREZEENT
HDHDOTHY, DBRPVERIDZ L ZAETLHERbDEELZLND.

ULEAESE 2, AFFETIE, BFEORRARZ 20, - & OBRIEZAIY
HL720 T DX G ERELZAMLTIT) ala=r—va 2R 2=
—va v EESZ LI, INEAERBHE TR T 522 . £0

TIEH RPED R O Z2 [0, IR OMAE I E THLIR S 41D K 9 Al A gl & 72
L8, FOBEARZREREFFEICOWTHIZET S Z &I L.

BB, arta—Zxy NV —7R0FH - FEEGmE 2 M L THRREEES =
==y arEXiET 5 CSCW (Computer Supported Cooperative Work) 4372
SRV, ey = A F v 0B L, HFRREREDaIa=r—va Uitk
FDEIERR 72 VY —AL LTOHERDILTZ 6 X% THRME] EFEAT, 2z iRt
W CZEMBRREAIEEZ b o THA L, LEEEAITTORT < T 2R ED Hi T
5. REMZRBDO L LT, MMEOT L ESEmRARZ NG HE L TAS ORTNCELE T
5HZ LT, RO 4&FEH LT Hydral16]l, FIRMEKE A7V —2Z2FH L TEA
BORFECBIT DO~ %2 EH L 7= MultiView[17], oR v FZ2FH LTRSS L
SRR, BIREV R 0ERIEA &2 FI L7z Gesture Cam[18]<° Mebot[19],
TEROOSI[20]72 L3 Z8F i1, £ OMEEL DV AT LABRRINTND. LinL
NH, TNHDOY AT AX, HKRE) YV — ARG RIZEET 25O TH
ST, HENE UHATCEGDE TSRS X, BRI Y —R x4 5 EE O
FHRMINRRD. ZOZLIZRY, FEPEEGDOETWDERO X 5 7228005 DK%
ZRIVIZKK 2D EEZEZBND. FLAT7 7 A, ATV TV T 4D
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R E, 200 EHENHREERT D800, Ny 7 7T 00 RTHERO 5 HIZHHE
TOHEOIFTZ D ZIEFL TWDZ LA L, BBREOEGRS, 24727 «—
RN 7« F o VRANARENL DIFRMOEENZEBT 577 /vy —TClE, Zh%
Mo ZENTET, FERZOLDONRZOYFICEGOE TWARTERBRNnWZ L%
fEfi LT3 (21].

1.2.2. BREICET SIERHAE

ABFZETIE, ICT ICHRMEZ B AT 7212, HIAMEIC L - C, iR EEN A
LT, HIEPBEERHEO—HO XS ITE L 6T, i3 & ORI — AR
FHEEPAI L7720 T 2BBICERT 5. 20 L) RBIREZBEFBHFICENTHAT
SHLHZENTENL, FUHATCHEDNEGOETWDIRED L 9 2 B (K% =E D
ZERIRPMEICETHE TE D EEZ 2 6ND. L FIZENENDOBRRIZONWTIAT 5.

ERAERATHE, BERHERILT LI BREERENETD Z LI TE, &<
NBEE2 22 CTHRfE STV 5. BILZIEME#E O H. Head 13 H OO H KD LS,

SOTEBNCNLE ORI &, B RO o THRFETHZENRTED LTS
[22]. FAWESCHRZEONBTIE, AT v =—NRAREERE DR o f%[23],
TNBEF DY T RE N OE 2211 [24][25], EEOHENHIDIZBWTITZEN
iR o T-FICA U RE D, R A 9 DIZIEN B ICONEBED N SIRENAE L S
EERD LML TWD. Fiz, AT H—ReRETHELZINN TN & (T
SRBIXIFZ E AV CEFRIC LT, FIHHA U & SITERRISLD ERns 2 k%hﬁbfw
526, ZoXHICEEFETICBNTE, BREOENDEENELD L L BT, HIK
FIFEERZ O OIITEREZ T TICEET 2 2 &N TE 5,

Fo, MEF L BHERD—RE 2D XD B RN AT D 2 & 2R T HITRRBRATIZ A
STL TS, FIZIFEMTIT H AR — Y ORELH*S e REFIZB WX, BE
THULLET DRI LT, EHITHLIE L EoToxtiba 52 ENERINS.
Z O, £ EZHRT 2EADBMLOBAZ 25558 L LTI Z 20 TiER <, £H
ELTRMAHEL, AL L TEL A ATHZ L HZENTED. 20L&, £

MNEIRTC—2oDFKE2AEL TS EEZTHLIWEEbNS. £-F0OBIZIT—IK

><3 HOEMLO T Y ARKENNRE > TRV BW TR E S & L& THIEL | L5

W29 5. EARKIZIABPERE R REIZMMD-oTHEETDZ Ea—FFEo THIEE) & RS TTwn

a[m%%Jmnyﬁ@%iofw@wkivf&w,%@F?vﬁ%ié%ﬁ@&%@ﬁ@
BMRIZIEE > TBLT, POLIRBREBMUDZLENTELRETH D LIRRTUVS[15]
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B AFAE L & WD o TN ER T 5.

Z 2T, UTFICALIYZ SRS 2 5B, i & o R BEREL AT 5
FRMEIZOWTORER, TR IZOWTE &0, EEOZERSCME I H KM%
JEIET D12 DOTHN Y L, RFFEICBIT DFREIZ OV TH LT 5.

1.2.2.1. ANTWoHELICET 35
HIENFIRINELOMIRITIED L0 RIEE N ECAHSLE LT, 93— KA =

—>Ya v (RHD RTIBAEFELTHD. Zhik, TLOFEZAZOFOBEICFE UM E T
WARTEE, BAOFLTERZRNWE IR LIIRETT LDOF L B OFIZFEW
SEMRHAE SR DL, ALDOFOHEZEREOAZOFTHDL LR L TLEHH
S Th5H. £l2ZO RHAL TR E—HOH KDL LT 2YTHLAEL D LOHED
H5(28][29]. FLDOFITHILN G Z DN TWDHEET (RRHER) &, AFOFICE
2 HNDAR (REE®R) BSEHEICEHT 5 2 &3, RHI ORI & > THE
FUETHDLZ EIZZL DR TREINTVDN, & Th 508 9 dikam e
WTUWWA[30]. Armel & Ramachandran OAfFETlX, fRARTE ORI L 7=fl %2 5 2
52 LT, EBEOHEIRE T LRV 2m DT 8= B9, LR STkt LTF
TRHINAL S Z Ex2WE L7[31]. Ziuckt L, Takiris, Haggard %, FEEEOTF
& TN RORERLEL PRI D5 EPAROBEII L TE RHL A ELC 2N &
o Liz[82]. &5, ANZEUIREEBOM G E 5 2 12546, ST
WHHELEO TRHINA LD Z L OMNI L. 202 &% RHT SRR % %
B2 IZJRANCEBWTAEL 2D TERLS, #REN S &L b A L TOIEFREDTIRL
BiE 2 Eoffw (FHARXKK[22]) BEAGTLZEE2RLTNDEZEZLND.
ko X 51z, RHI Tid, #REN S &b A LTS EKAN, FERFTICL
VAN HZERIIC G- 2 LD EEER EMEERICL > TEBRT I EEZOND.
— 5T, EEOZERNCH IR ZEET 5 72 DI21E, WENIIR D H 72 2 BRI D N
IR b BHFOHERTHLIDDO I IEEONLBRIZER T HOLERHDH. £
T, BEEROHRIICET A MAICE R Lz, EEOH RGBT DR AR 2
FRE LT, Irki 5OFERZT BN 5. Ikl (@, BEZHEH LRV EWDR
D= Pcx U, RBRTFIROERZN LT A & Dl & i L, & B AR T
% IS E) 2 AR B 72 RIS X 0 FHAI L 7= (33](34]. = DfER, FOMEIZRIT il
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Distal-type neurons

(a) (b} {c} — (d)

[~ ‘J G .'--,‘.-'f_' :.:; - l.-:
LA A
I’€'ff57:|| | [ ] f e A
| '-_:-' , — _ — A \— — e
I\_I_F ) ..." ? I b \ IJ |
W oy Wy
- : %b H \H
Before tool-use After tool-use Passive holding
Proximal-type neurons
(e) 0 P (g 0N
- ool ) (%ot
o A | 5 | S/
Y=y | T |
o [ ) \
\— / \ 1 I|
’ | )| |
o o | ,:LL.I ’-ul{
[ | \ W,
[ \;
III
SRF
Before tool-use After tool-use

A. Maravita, A. Iriki: Tool for body (schema), Trends in Cognitive Sciences, Vol.8 No2, pp.79-86 (2004). &Y

1.1 YL oERMRICRT D SR
Figurel.1 Monkey’s body (schema) expanded to tool by tool-use

PR & AR O W 5 I L TIEEIT % Bimodal == —rm V23, REFROIER %A
i L 72 B IZ BV TE, BB FOSEiRALE ~O RIS L T hiFE 2" 2 &7
o lo(® 1.1). —FHT, BEEEZHEHETICEIEEEL TV DKRICIE, BEFOEN
NE DT RNEIZ X9 5 Bimodal = = — 18V DRMNRNZ ENGholz. 2D
TR, EAEMAICE o GEERHRIEL T D aEEZ TR LTS E EBig, FiR
DGR & Bde 2 NTHRNH RSN DIS1E, N TSR 2 REE 2 B EA L B2 70
HT EHRTRELTND.

Short 5%, /N—F ¥ /LU 7 U7 ¢ (Virtual Reality, LA F VR) EEZ2FIH L C,
N—=F ¥ VIR A OHREH 2 5 T2 DI KB HER 2T~ 7-[35]. BRI IE
Ny ReD U T4 AT LA K o THREICERT 2 —F v VERICF 2 B
L, 2ONR—=F ¥ VIRFEPEREOEBREOFOEIE LA L X 5 IZKFEN R <8< &
AT LERWTUTOERBREI T, K121 T L5, BRENOATAFOTF
E R UALEICAN—F ¥ Ve F o BoRnd 256, Qi 0@ I AA—F v VIR FL i ET
L6, BEO LI NE S TNAN—F ¥ L FEEET 256, FORIREIXED
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b. Experiment 1, c. Experiment 2
6, and 7

d. Experiment 3 e. Experiment 4 f. Experiment 5

Short, F., Ward, R.: Virtual Limbs and Body Space: Critical Features for the Distinction Between Body Space and

Near-Body Space. Journal of Experimental Psychology; Human Perception and Performance, 35, 4, pp.1092-
1103.(2010)£ Wik

¥ 12 Short 5™ VR Z{f M L7c S PEICEE4 2078
Figurel.2 Short’s study on embodiment by use of VR

Cumulative frequency (in %)
Central (0 cm)
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i ,-.':":-" Dgo
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s T Lateral (15 cm)
10 w’
0 7, i-'""-"lf L1 T [ T W
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Reaction time (ms)

Hari, R., & Jousmaki, V.: Prefernce of personal to extrapersonal space in visuomotor task;
Journal of Cognitive, (1996). &kYik#E

X 1.3  Hari 52X 5 H K ORI & EE3) SO B9 B F%8

Figurel.3 Hari’s study on visuomotor task in personal space
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WK%z LT 585A, RILFORE LT THLEBROWHREDFLEI B 2 SE5S
BRI ERLEL, COFMFIZEBNTA—F Y L2 H K EZBHOHIREEZTOD N
ZEBOHEIECI A2, FHEOTIELE LT, Hari HMERL TV D ERNRT XA
A6l W TS, UL, K13 RT KHICHCOHE LD B RENHHE
I el (kb3 2 FEEMEIC KL 2I5%) 23, BCoHEsAns 2oREni
BEXV bR RV D THD. T40H, X"=F ¥ VRFENLERIND
BN 3T 5 FOGRERIIZ L - T, 2ON—F v VR FEHHOHEE L THRZ T
WAHENE I MEFHE LTz, ZORSE, HLFOREZ L TWTHLEEOWHREOTF L iE
5@%%%@&%@®%wﬁ~%kw&$:D%éhéﬁ%ﬂﬁ:ﬁﬁéﬁmﬁ%®
BREN R ONRhoTo. £, HBRMTBT ANX—F Y VRFENRBZOF LKL 50
EWVH T LTS EBT v — N L SRR~ O SOSRER O AR & ORI
ERIZEZA, WEORITITEOCHMER R b7,

ULEOREREY, FEOBIREITEI ATMEBHOHIKREIZ 5720121, k5
DREFNHI L BAE & Z U T DR 7 4 — RNy 7 ORI S PEN 2@ & %
HoTWBEBEZLND. £z, N—FT v L RHEERIZBWTH EEOT L FAEOBIS:
WU Z EE, B TR S Lo —F ¥ Ve FIRIZEB DT B H RO N AT H
HTEERLTND.

KPR KT DRI 2R B E & UK T DR ROEEHI R T 4 — RNy 71T
EoT, VREREIZBITAN\—F ¥ VR RCERICH L CHERORRT A ERT S 2
& DA Short & LAMZ B DfiisE 4T 4. Slater & 1% VR ZEIC#ERE
DLV bR, gREOROE) X L EE) L TE N—F vy L2z L, N—F
X VIR TFTN—F e VISR O % il 7o BRI, BBRAE O TR L CRtiilig & 5 % 7=
k_6,%%%@%ib%ﬁwﬂ~%?w&%ﬁ,%kﬁ%%%ﬁﬁﬁ@%@iﬁz
RAEENELDHZ EERELTWAIZT]. 72, Moizumi 5%, VR 22[] EiZ
AT ATEMERARERN—FT ¥ VRERZERL, TN ERET L NRDOT7 4 — KNy
I EWREOFIZERT2E ZA, MELRWME LTEFROEE L7 v A3 TH 2t
F O W FENE T O s Bl 52 3 [38][89], Z D /N—F ¥ L7pERZ 7 v A SH 7B
WCHAELD Lo 2 2 &2 HE L2[40]. & 512, Jiménez 5%, B H 2 REENHY
WCHLE W2 L XA LD EZ, RRICHZI A5G L vE< eI x5 Lo T
5HZ LT, MLEIWERS, EEOBIL Y bR DI REENEL D Z & EHA
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L7z[41]. Jiménez b DAL, TR b HIREFE O AERRICHEL KITT L )3
ATz, BEENA 2R BE & Z AU B L 72 BRI E B BT D 7 4 — RN w 7 Ry
EREFEDOERBNTEETH L Z L2 LFFLTND.

Gallagher[42]i%, T 2474252 LI=DIIFALTH D 1 & W ) EE Th 5 sense
of agency (CEE)TIRE, H O EWRE, AT SoA) &, IZ0HKIIBEDDOLEDTH S|
EWVW )T TH D sense of ownership (FHIKRFTAER, HOFTAR, LLF So0) &
IS ERRE Uiz, RHI OFFZEIE, SoO ICBET 28R CTH Y, *RITxT 5 HEEhTY
REE & UK T D RRE R RIEROBE SRR T 0 — RNy 71X SoA ITBIf%
LTWDZENmMY D05 5[43]. —FH T, So0 X SoA IFKFIS NS EH, M
FILEBEICED Y A>T D. B L7z Short 52T 72/ \—F v LR FICkT 2% &
BT > r— MIZIB5], FXIZZ D SoA & So0 IZBT 2D TH 7228, AL~
O J A HRE TR D Je g = & W 07 OB R B4 2 il & OEDFEIRA GO ST\ 5.
T b, RREIRREE L U L TR RIS T 2 ERERO 7 4 — Ny 7
1%, SoA 7T EMI L TEHDHDOTIE7e<, SoO IZHHELEL KIFL TW5D.

—77, Berti HIXAMKICHEEZ =T H{IROIEE522[#] (peri-personal space, FDJif
< & RRTHIPH) DA AR A U2 BEICA ST HREWIIR 285 LT
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iz & E DML, BAFFOEESEMEET— A L ER LRV, N—F ¥ /L
DIHEERTH I ET, N—=F ¥ L REICBIT DHRES~DHRIZONWTHRD Z &
MWTEHEEBEZOND. £, 3WILZEM LICWBZ ERnT 57 31 XX, ~v R~
U RT 4 AT LA (HMD)X A~y K7 v 77 4 A7 LA (HUD)Z W= 0, FEo
MiEZEE LD LT b7enb ong <, BNV, 20 2 & iaxElRmg

A 2= —a TOBAIZBWTIIRWHIR E 72 5. N—F ¥ VE DB THEN
EAELSELZZENTENE, ERALOBA»LLARAERENEEZLND.

B N—=F v VIRMAY DN —F ¥ NI e REMIIRE T DA 2T 0T 4 T
VAT AN INE TITRESINTEY, B2/ & NN—F v VER OB PR LNT
WAENBR[TT], RFEL, BBEOE L AA—F ¥y VELBETHHIMTHY, FE2E/H &N
—F X VEROHRETIEE L THHLVNEDTHS.

2.2.2. ZETEH
N—F ¥V EIRY AT MBI R HE2 FlcE T 5.

(1) FHEBEOR & RRICEEM OED) ~TED D /3 —F v LD R
(2) ﬁ%%&)/7@@%&A~%«w%@%ﬁﬁf@&ﬁmﬁ%A
N—F )i e FEMICEHERRTHFEL LT B AGECNN—T7I T —%2H
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W5 HFIEIEIZ L D AR (Augmented Reality) FIENZET SN 5. 5 4% &1,
A ORI DD Wiz 89 REMFOMGEZ T AT THRE L, ZOBG L CG Mg %
B LT, HMD 2 82 K-> THEHFICERT 2 FIETH L. 1t Fdl e i,
HORTOFEMFUIH L, "—T7IT7—%2 N LT CCMBERELZHET HLHIETHD.
LU 6, 7 AFBoNFEmc X 5 FETIE, FEEMIEET 2@z H T
NHEBOENEL TNDEICBRON—F ¥ VELERTHZLIINETHS. ©
T AB T, N—F ¥ VERED 5 FEEMEONARIGR Z & 602 COHET 5 2
BN DT, FZEMEDOSRIBIREZRELTZY, HDWITAT VAR &2 v
TR L7 T8RS D, LEEn> T, HARROFIPRLFHE 2 A hAAKE
<720 I TORHENREEIZ 2D L WO BN L. £z, HFHBETIE, TbE
HF DORFERFEN D EERNCE Z L0 SR WEIREZ ERT 5 2 ENTE T, R
7V o TDEBRDEINO DRI D /N=F v )V e Bond 5 Z L IZFEERIIC AT RE T
H5.

T, RWGETIL, N—F ¥ VEDOERE, ey XL EFNOEE
LB AR I L > CEBT A, a7 ZONAZEMOBHICHNS & &b
2, Rl—=D7ay=l B o TR—F ¥ VEOH N ERBEDT I AF v TEET D
ZET, TOESBEAMEVIES D720, BAMNITHES TEEOEZOE LIZEAL
[FZEDN—F v V%, [LEORCE HIZITE X 2 FFOEZEM Eowikmiz, FHHE
A NEHENTTICRRT DL ENAREE R D.

2.2.3. HMEBMNRIZKDIN—FVILEERVATL

N=F Y VD ERV AT AOWMZ 2.2 27T, KRVATAZXT Y v 7 (45
X190[mm]) & 27V v FOAESLEEEZFHT D720 D 3 WK N7 v X e
# (Polhemus L8 Fastrak), /N\—F ¥ /LD CG Mg %A Rk7 25 PC (CPU : ~X»
T 47 5 432[GHzl, © 747 % 7% : NVIDIA QuadroFX1400), Y3 LU/ —
Fy Vi ERE T 57y =% (EPSON & ELP730) (2L > THERR LT,

FIRDBY, KVATATIET 0y =7 X2, ZHOBRIE LTOKIEL, Eo&k
WAE L L TOMREARRIEL 28T, R0V ) v S Lo TEL DR EFRED
N—F vy VEDORREARRIZT S, T LT, AEMUFT 27U v 7L<, 7
Uy 7ORFIHMICHEEZER L2 X ICELD L) R AA—F v VOB 2 R+
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LI, RVAT LTI, 3RICCGDY T NVEA L VLY U TEIREZHANT, 7
Uy BT HH0 8 WiLET U U 7T — 2N b A\—F ¥ L OMB A LT 5
Z izl

N—=F ¥ VEDTGIRRLARNLE L, RET 2RO ELHIE & DT, (i -
BN L > TIREEND. KLY v FTOEBEOR L S—F v LED R HZiED
T2, X=F ¥ VEEERT DEONIEOET NV ENRE LTOT vy =7 2
DETNVNTELIETELL RDUERD L. RUAT AT, 7RV =7 ¥ OHH
RN E BRI L, NR=F v Vg BN T D51 DICRET LR 7T e Y= 7 X0
LB CAFET D EERE Lz, £, "—F vy V&2 AT 5 CG 22/ & FEZ=/ D
JEREZ ST B 7e ), SRR N7 v 72D NT7 A v X DOAESY CG 22
[#] & SEZ2 B D Atk S D SRR E LTz

R OE B O N—F ¥ VE OB L OEEAFE ORI E X 2.3 ITR7T.

9, BOETV T %%, U v TIZROMTFE N Ty TN LD
(i, BEHEWIC L > CTRMART S, ZHICE > TBROET Y V7T —X 1370 v
T DY I S VA ME LR IBE) - BliET 5. 2L T, CGERELUF I TTD
TOOHEREMEET Oy =7 ZONPNLEPSRE FREICL, 7Ry X O
HALABTHIOICHRHECEZRETD. ZNCEV ZORETET IV VI TF—4 %
VyH YL, IRy ATRETHIETT, T Vil EIZiE, AR
DENERIND. FTI7AF Y ZBAICHKETHIET, HIenbEDOLHIBRE
BNFEBIND. 0k, BOET IV 7T —F2E3D R IAETT—YT7 N ThHD
AL TEER L. €7V 77— 2 2B THIHEORD D IEEORIRD
HEERTHZLELARETHS. U EDOASA—F v )LD CG Mg A R0 M5 # T,
Direct X 714 77 U ZHu 7.

K AT LAOEMEMER ZIT T2 & 2 A, N—F ¥ )L O B R- (LB O EIXFIRO
FeWy DI B [FERICEN D Lo B 2B U D Of0E & i U C, ## 1k T 2[em]PAM,
LS RN Eh & TEV L72GA (7Y » 72T 2 FOE X A 60[cm/s]FEE) 128
WTC, KT dlem] INOFZE L 725 72,
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IN—F ¥ )L
JOooH4A
| a— ®
O l/:/_/ {
PC
T—I
RS232-C
rSARZ VA
IRTHES |
FovEL T LY

X 2.2

BRFTHME I SVFX T HDIBEERE

v

7D9179%5ﬁ1ﬁE:P\g

N—FYILEQETI) VT T—4%
BT EZERWLNSH R EZERWCIZE

v

TOC AR BRABEPEREELT
BRDN—FVILEOBREGELUZVY

N=F X NVEDEIRY AT LOHERK
Figure2.2 Composition of virtual shadow display

PARDE /L -

v .
Ywe wC
ARy Y 3 Zue T—TIL \QQ
HREEZER:WC 340 l
IN—F ¥ L DA TFIE

23

Figure2.3 Generating method of virtual shadow
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2.2.4. BERVATLOEE

N—=F ¥ VD& > T AR DG E R LR T 72 EORFRITA/%E1TR>Th
BV, ZOREOa A M EE. HBREIL, 20 8B FESATHD. TOMTE
X 2.4 12T, BEORWEZFF> TOWARHZAL D X ) NN—F v LERE/RTE
TWDZ ERond. oLz H0iud, friT82179 2 entiks ) TRV
DD X ITEK T T2 BN D] FORMER N, 62T THehrbR
WBREZFFS TV X UNT 5] L) X1, MHBHEEEE L TWRns Y
v T DFNEOFTEENPMEL ST\ 2 ST 2B /. ko Z &g,
N=F ¥ OB Z FBEDOR DO L IR R T2 Z &, IR E N—F v LE DRI
DRV DFERENAEL TN &, ERPR ELEBOEBEEZFEA L W& LT
WER S TV Z RIET DD TH D, 2T, ZOLH R A—F ¥ /LIS
R DB RO R Z E RN T2 2 L2l B b LT L.

24 N—=F ¥ VEICLDIETITSH
Figure2.4 Pointing task by virtual shadow
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2. 3. ?ross—modal interference 2B LT-B{KEDEE
]

2.3.1. Cross—modal interference [ZTDULVT

WITHRRE LIEAFRIZB T 2 F B2 BB, ERIICEHET 52 Z L 2lAn s, £
Z T, Maravita 503422 L CW5E B HIZE 1T % Cross-modal interference 5k
FIECER L2[71] (K 2.5). ZOFERFIEDL, FIZLER0km0RRMIZ L -
T, FOffiNEEEZZ T2 L, 20, BEOFMIZ X 26 - REHKEE~D
WEBICER L-TETHD.

ZDFEROMEZLLTICHRARD. ZOFERICBWNTER L2727 7 7ROE R
WX 7Y TEO ETNICRE 25— 2T N TEY, E2Emo~y RO LTI
X LED B—2>F O Tna. #BREFILZOINT 7 T TIROBEREHFI—ART
OHFFT L. Z LTCHFEOZ Y » I T =it 4 SOEE 0> H 7 &
D=2 R S BRI A A R T 5. R ICIX Y v SO EE T
ED L OIRE)FORE) Lo 2 HeR D 72T BRI 2 (EAIEMb7RW) 227 %
. E 2, R FORENT 5 SIFIXRIREC, ERE 0L LTI i 72F4 >0
LED ® 5 H0WTFhm—on il e LTI U X LD, ZOBED, X A7 DK
SIS 2 G35 2 & T, BER O D 5 X b ATRIEA Fxn 7 ) » 2B
2 flfi g AL E R 5t 5 88 % 5. Spence © D, LED L {EE) 12 B0 117

A, Maravita, et al. (2002) [71] X ¥
2.5 BEEAMERIZEIT D Cross-modal interference

Figure 2.5 Cross-modal interference in tool-use
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7oy 7 Z%FH L7z Crosssmodal interference SEERDEATHIZE[T1]TIX, Foir
5026 52 602 filfilE O L &R RN B2 KIET Z LR ahoTED,
Maravita b DERITIZ OEATHIEZ, BEEAZXIRE LIEERITIE L2 D L0 R
5.

BARBIZIL, Mol & HIEr O SOS K7 — 2 725, “Cross-modal Interference
Effect (LT CIE)” Z% 95, CIE &i137V v 7L ViEREZROFICE AN
2 Ml D LT OALE &, £ OB RO 2 5D BRI O BT OAE A —E
D& EORIERFH &~ L2 &L S OMUSHROES LERS TS (X 2.6). &
DT HIECKY, Ml LTI EBRET DRGNS v o S, )
R D FCEN K 5 SOSERIO BN O Z 2 il T &, CIE 28 - it & ~DEDO R
FELTHRIZENTED.

B 2 ATSE T~ D RRRITECHIB X A2 FA 018 BAZ AW Ty D LED ORI 528 4
=} CIE MR&EL 250, AFMOEEIIMHNTWS LED OFELHE V2T
CIE ZWNEL BRAFMRDIRENTWA., £, BEHAHF L TWAETOGA LER
REBICEBIE LA LIS G 2T 5L, EEAZMHALEROLEDITZS 0, &

RARNZ MR D ETHN—E R AR D E AT —E

o BRI o

s b AR T
RrsEE (=3 :500[ms] RisEE (3 :600(ms]

e N ICRG
(Cross-modal Interference Effect)

600 — 500 = 100[ms]

2.6 Cross-modal interference effect (CIE) DXL H| 571k
Figure 2.6 Method for calculating CIE
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O flf B O BN ATARE D & O BEZ T CIE NREL 8D, 2O LIFH - il
MBS PN ERLOEHIIBNTHELTNDL I EERLTND. 2D &
X, FEEREEORIZBWTALLZZELEERH L EBZZOLND. S HIZZ O
%i%w@ﬁﬁﬁmﬂ4%—ﬁw:;~uymﬁﬁLkﬂ%%@ﬁ%&%ﬁ%%h
W D NE[384]. & Z TARIFFETIEL, Z ® Cross-modal interference 25k T
¥£72%%675>TE§§L7‘:JEE®N~?’WV IZXF L CEAT A Z &l Lz,

2.3.2. Cross—modal interference EE&< X T L

Maravita » ® Cross-modal interference 5 Fikx 5F 2, FNLEARA X 7 =
— AOFZE AT 2 720121%, U TFOEMGZMIZTERY AT ABLETH 5.

O Fr~OHRE) I K D FIL & S—F ¥ )LD 6 ORRITL O A A
A N RS
@ fisksfal B 1 oD SRS BRERE] 2

NS DEMEW T T ERY AT L&K 2.7 O X HITFEIELIZDTE DM % LA
TIZIR~%.

EHEOPRELILY =BT, 7V vy 7 X0 DS IEG TE RIS D /N —
FYIETH D=0, LED &/ —F ¥ )L O N2 2 S ixtiskirn, 22
TN 2ROV T EE R LED (1500med, ¢ 5) % E T2 6[lem] [k T
DFRAMED I & TR SES 7 ) & BRI g CTH 7R vy 7 2 (K 2.8 (2)
EhA 2 OB L, N—F XY VO E Z DR v 7 AZERD 2 L TR & 95
FIHEZ2 52 LIZ Uiz, 2B HRMIT AR (100lms] A, 3 EEH) %46,
LR D, FEERT, HWREEET L2008 AOFEMA LED (750med, ¢ 5)
% AT ORI 2~ A LED OO 7 — 70 FICERE L. A RO FEERICB VT
Maravita b OFEATHFSE & [A] CHLEF #1284 OB &7 LED 23 EdE Shd X9
ICRE L. bbb, S RA LED Z#5E 0F 58T E S 75(cm]
DL ZAITHEREL, LAfOMRA TR LED ONLE Z .01 30[cm] & L7z,

il £ RIZOWTUE, IRBV 2R T A A& LTCIREE—4 424D 7Y v 7D |
T, RH4MATICENEZNE 572 (14 2.8 (). filili]ig oo 2R IZA I 2R & [FIRE
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(a) HARITH SR LED (b) fibifili S AR 7
2.8 MR - MlORE SR TS A A

Figure 2.8 Device for presenting visual stimulus and tactile stimulus

fih I iB 3R < R
REF
°
1R #RE E FLED
f Y432 |Rs232C
RRBIRRALED ] (PIC16F74) PC
1 i o] %
]
R5)L

2.7 Cross-modal interference SZ5% o A 7 A DAL X
Figure 2.7 Diagram of an experiment system for cross-modal interference

( 100[ms] A, 3 [FlJE ON, OFF [ZTTT 5. flufiliftod L F OALE W OfE R 2 i
BT DI DR IVTRICITERIE LTz, BRI & Al o SoREIE & R 20025 DfF
AR | TR ORI P Clo Tt 5. £72, Cross-modal interference M%)
R —FBPEFIZHND & SN TWAHEMAE L TR E R i 2750 30[ms]
FATLTHZS.

B2 L 7= Cross-modal Interference 328 A7 L& HWT, #ir#E 5 ATk L,
Maravita & D17 > 72 FER & RARICERDOERZ HWIOBERZB Zho7c L 25,
AT, g e IR TE 5 2 LXK 2.9 17T & 51T CIE ([28WTHAT
WEFE L [FRRDRERDPF O N2 Lvh, K AT LAY Cross-modal Interference %
BREATOVEREZ AT Z L ARl LTz,
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*:P<0.05 * *
120 | 120 |
100 100
£ % £
w 60 L 60
O 40 O 404
20 20
0 0
EE A
(a) Maravita & @ FEER#E 5 (b) AT AT AT XK BHIBFER

29 KU AT AT X% Maravita b DB ERR
Figure 2.9 Check experiment of Maravita’s test by use of our system

2.3.3. RERAE

N=F ¥ VAL LD H M~ DEEOH 2T 5 2 EDNBETH L. RITHFIZ
N=TF ¥y VEZF L TRREToTC LT DL, TNBA=F Y VEIZ L DHBLD
o, EEFELTWAD 7Y v AR DB ONNDNVIZ W, ZEZTRIOFITTY
T DHEHFEIELH LT, 7 v 7 ORrEE LTSS O crosssmodal
interference MFE L EHEL T H Z LI Lz, £7-, HICMGEOA TV =7 &
ETHZ ENTENRHERERELLDD, HDNIN—FT Y VEDO LI ITHD
FERDHEDF D LD IR FENBEIR DN ETIND T, L= —RA 2D XD 7tk
TEIZFRECTH LY, 7V v IS FIETHD THRA 2] OFEMIZONT
HLEBREIT) Z LWLz U EEEE X, LTD 3 SO&MTHEREITT-.

@) FFRICHEED BER], 2 FIIE 170 v 7 O tRT 5(X2.10 ().

(i) AFRECA=FYVEEEELELZY v, IAFIL 17V v 7] OHE
F9 5 2.10 (b)).

(i) HAPRERAZE2RE LTV 7, bR FIE 170 v 7 ) OBRERT
% (1% 2.10 (c))
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BBRE 1L BRI - T, V=M Lo TT — 7V EORTEDEB DO Z#E xR L
THOIHERIEEZN 2 0T TH o2 RITHEBRE T 7Y v T ZFTEDNLEIC
B, A LED # A2 & 2 I2HR Uiz, 2BIEET— % OREE 23 ERRE R
WEERIFIRNEIE, RTA DA ZXBTNTWD A~y KRR 2EELTHL LW,
SNEL D Z T U 7o, FEBUITGETE RN om0 O #EERE O EHIBIE 5 OBfS £ Tx 1
Tx—RL L, 20 7x—RfTolz. 20 72— ADH AT DBV LE 1 X— Lk
TLHE, R=FxVEDOA X T 2—AEROFE iz, 4 ¥—r T 277z,
FTROLEIRE L 160 7 = — X5 OALEHBINEREZAT o 7o, 7R 135 7ok
ANBME124THD.

(a) FEBRAAT(G) FERDEER (b) FEBREAT(i) N—F ¥ IV

(c) SEBRSMEGi) AA X

210 KRMETICBT 5 EROMT

Figure 2.10 Scenes under two experimental conditions
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2.3.4. EEBRER

FBRE R 2 DL P IORT . REBRITIHERE OSUSKR M 2 3HAI L, #5412 381) % CIE
R L. £, F5&MHECBWT, 7Y v 70RO CIE &, EEH D WNIN—TF
¥ HDHWIERA Z D CIE OFEJZHONT t MEEITWVRMENRAEEND D
ATz G), Gi), GD)OKEMEICEITS CIE 2Ll FoX 2.11 (ZR7T.

*:P<0.05 *:P<0.05
160, | x 160
140 | I 140 -
120 - 120
— 100 — 100
w w
E 80 E 804
2 60 5 60-
40 - 40
20 20
0 0
EEA| 51) ;7{EIJ V.nuaIE;@IJ 1) Jj"iﬂll
Q
(a) FEBRSAMEG) FEROER (b) SEBRGI(i) Virtual 52

160 -

140 -
120
100
80
60
40 -
20
(0]

‘h'f ./’:*"LE'J 'J J?fﬁ'l

Ll Tl

(c) FEBRGAF(il) A
211 &M TICRT D ERER

Figure 2.11 Experimental results under three conditions

CIE [ms]

-33-



BMEX? BLI@mX

EFT. EREHQOERIZONWTTH LN, EEOEEEZT Y v TDHO CIE &
Ll 5 &, AEAES%DFEETEROEEMOITNRE L otz KiC, EBR
FHQORREEHRD &, 7V v TORITK L, BR[O CIE DA EKE 5% DA
BETREL otz BEIZ, ERFUGDORRELDLE, U v TOHRERA
% L OO CIE IZHGHIR B EZEITRD b o7,

2.3.5. BEE

FEDITFBNT, 77U RN L, FROERMO CIE BREL o7 Z &iF
EE OSSO & E B A2 L TV D R ~OftfiE oM a N ~ 722
EHEWRLTEY, Maravita DEBRFERE G FE LRV, 02 LiTERDOE
SICBWTHEENE LR THL B2 OND. FHEWIZBWNTEH, N—F ¥
WD CIE NREL 2olcZ E0nh, N—F v VLI OFRIEA Feic 52 6
NDFRIRICHR EBEZ RIFLCWDHZ L2 R L TW5. EBFEROMAE, S0
EEEULLTHRY, A—=F ¥ LZICBWTH ERDE R & RIS ARMENE T 5 ATRetE
ERTHDTHD.

—J7 T, £HGQDT, Uy I MERA 2L DR CIE | ﬁfﬁ#ﬂmw%ﬂ
T, FHOFMG) & B AL S, EROBEBRICBWTAL LY
PEDRS, KA 8 L A ROR TR Lih 7o 2 & %%%waék%z%hé.

TIEARMTRIZBIT A NN—=F Y IV ERA X DENE I THA D). N—F ¥ )L

HORA MG TH L0, BESPCHEMEE—A L MIF—THY, #fELzL &
DFIZESTL DNREART 4 — RNy ZER—Ths. iz, N—F ¥ VED ik
RWA o F THRIT R 21T O B, FRICB T 2B REVNTIZ LA ERNWEEZZ 5
5. MHEDREREWVITIHROESLHEF LT U » T OB —F ¥ )LE DS
FETHRUIND Z &2 EFIHRTNDINENE NI R THS. FHAFEIZE VT,
RO NR—F ¥ LI L TCTREWVWEOEDO LI U EWolca X ke,
(BTN bEVWEEZFFS TS L IREUNRT L EWnolca A haLTEY, 7
Uy TORIZK L, N—=F ¥ LN HEG L TWD I ET, X—=F v LEEEEOED

A TN EEBZXDND. 2O b, fERiREE BT 2 ez D N —
F XN E BT HDO TR, HET ) v T OFEBEORN D /S—F ¥ L O Sl

ZE CEBGIICERE T D 2 ERR—F Y LRIC L D H RO AR E > CHEERHE
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=2 L ER L.

UbEEdns, MELICEEONR—=F Y VEZIZBWTHEENEL D Z LS
mEdgoto. B, BEE LTOEAEN RS &Y, FEROEN B A—F ¥ /L 05
FCHGMNICERT HZ ETHRMENEL D Z 2R Lz, IXZE OBREICAIET
LRI LT, ELH KD FTDOT =T NCKRE R EIIMD D TH L. Lo
T, RICL > THREOBE N SN AMRE T & T, A=F v LVEIZE D
FIRMEIE, N—F Y VO T, b SN 5EEOZEMICB N TS
AL TWD AN EZ DD, O &9 2 MED, EROMBGZER & RO
%”E%’EU&E‘J:' Ja=b—va VAR z%b\fﬁﬁﬁf‘%é EEZOND.

B, WA, \Z551F % Cross-modal interference D 5H\Z DN THr7z 72 iR
75%72]073%’(%6[78] Holms 1%, {EEDMNHZT Tl < FIulZii W EFTS, 0 F1fH
DOMRANNE B RT 2 REIT oI 25, BEOEMWIZEBWT, CIE NKRELS 25
DO RS TIE CIE 2/ M S < 7222 KO RPN GO, ZORRN 5, Holms
I% Cross-modal interference I, HROITHEZEM M E RO NI E TIET 52 &

ML TS E WD K0, ZERIRIERNER ORI 572 2 & ZFHE L Twv
HAREMERH DD TIERVMNEBLELTND.

RIZZ DB ZIZHE D 72 BIE, CIE B3 —F ¥ VEICB W TCER & RSO RENES
N7z Z i, FEENEREZOLOMNLERIZ X » TRIES D 51BN 7= alREME &
RELTWD, HEENPAN—F ¥ VEOKImIIM 2 & &, AFETER LISkt L
ORNTIZERIEN S 5 & i, Cross-modal interference (2 & 2 H &M OFEAOA
IEEZBTHLOTIERWVWEBZ LN, WTIUIE X, 2O L) REREE HEEDR
FRIEICOWTIE, SRS BITHIREZED TS BERH A 5.

2.4 FEH

ARELZLLTOBY £&05.

(1) BEON—F ¥y LRI HEEZELSEDLZ N TENE, ZnE L CGER
@%@%%Kifﬁ%ﬁ%%%#é:kﬁ%ﬁéﬂé.ik:m:iof,@ﬁ
OGN H RN EES RN D KO BREREE LS EH I ENTEHLEEX
HbiILh. 22T, KRETITEEON—=F ¥ VEO LKW T A L2 g I8

-35-



(2)

(3)

(4)
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T H-ODEERFE, BILUBHERE LmEEDONN—F v LEIZ L 2 F KO %
1T-o7-.

BIRDEEDN—=F v VD%, R AR # IV THERT 5V AT L%
ULl BRIZIE, 7Y v =R b7 vx o IR, 2265
bIDH T T DA, m%%%kilPCLT%%®N—?WAAM%@%$ﬁ
L, o7l 2 TRETHVAT LAERYELT.

BEEDN—=F v VE M LT RFORE O EBFHAEICIN R, FIRDIFF2EH T A
U 2 ML & TR O T84 (Cross-modal interference) 7318 B 0t
EENEHEFT 5 FOMIZBWTHAE LTS L) Maravita OF1RL[7T1IIIZEH L.
INEHBEEON—=F ¥ VEIZEAT 52 & T, HEREOMMZITY Z &IT L.

EEROEBEORMEE, BEEONN—=F ¥ VEDOERME, VA ZOFRMET
Cross-modal interference R &1 T>7-. ZOREE, EEOEROFEME, EE
DA=F ¥ VEDFMICB W T CIE PABICRKELS 0D T L 2R L. 202
S1E, BROANA=F ¥ VEICBW T O RIEOER L ARRICH AR EC TN D Z
LERLTNDHEEZI LS.

PIEBEFTAHICARETIE, BRELTOERTRS LY, BERONN—F v LA 2R
TEHZLETHRENEL D Z &SN L. £7-, FrRlREA 84 5 el
IN—=F XY NV T DD TIER L, RS U v T OREDEN SN —F v Vi
DI E CTHBMICEE T EBNN—F ¥y LZIC L D H RO ERICE > THE
WD Db L R LT,
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3.1. LI

ATEIZRWTERERE LTOERTRS LS, BEONRN=F Y VE L 2RTHI LT,
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Figure 3.1 Classification of existing video communication systems
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Figure 3.2 United-table-type shared space method and virtual shadow
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Figure 3.3 Idea to install a face-to-face screen with a slope
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Figure 3.4 Method of taking and projecting the image of the remote space
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Figure 3.5 Connection between two virtual shadows cast on each tabletop
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3D tracker I ol IP Network — J a 3D tracker
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3.6 N—F ¥ VEZIEH LIEMILET + 27 LA ORERL
Figure 3.6 Schematic diagram of shared space display utilizing virtual shadow
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Figure 3.7 A scene of a virtual shadow stretching toward a remote place
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Figure 3.8 Scenes of experiments on three-dimensional pointing ranges
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Figure 3.9 Connection between different shape tables mutually
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Figure 3.10 Various scenes that people interact with a remote people by utilizing virtual shadow
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Table 3.2 Observations of interaction by utilizing this system
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Figure 3.11 Experimental Conditions
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Figure 3.12 A scene in experiment on utilizing the interface with variable representations
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Figure 3.13 Result of questionnaire on representations of virtual tools
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Table 3.4 Comments in three representations of interfaces
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Figure 3.14 Number of times of “instruction-movement” task
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Figure4.1 Scenes of hand contact improvisation
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Figure4.2 Conceptual design of the mechanism for limiting movement

of hand contact improvisation

-59-



BWMEX? BL@mX
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Figure4.3 Appearance of the mechanism for limiting movement of hand contact

improvisation
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Figure4.4 Measurement objects
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Figure4.5 Details of the sliding mechanism and position sensor, and measurement system
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Figure 4.6 The force measurement mechanism in hand contact improvisation
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Figure 4.7 The force measurement system in hand contact improvisation

() HEX

KEAENT, Bt uV~BmVEDESTHY, REFGEXOFHNIIL, KE)C
L7 =T 4777 PR AZXNEVIZS WEMRLT T NGE LD 8
A rE, 5~500[Hzli2 343 % & ST 5[90]. it > CEE B ORI IO
TR AT ML, 7Y T OE#ENS, Ll Lb 1k[HzlPL koY T
U o TN L 72 % AR TR EFHEX O 27 4 (DELSYS 4, The
Bagnoli-2) %M\, KT A7 AFEEENEM (55F 4ch), KOT7 U 7B I
L. RBART LY 77 Lo AEMAE VT ZETEE (7115 80dB) A FRETH 5.
T 7B T SRR OB EMIE 51d AD AR— K (Interface £, PCI-3135,
16 B ~) /LT PC IRtk d. RV AT LOWRZK 4.8 127, £7z,
U EDOBET —2I121E u s A —F OREEEDRGE S 40T 5 BE & HI CTHREF 2 IS
L, Ik &blTitskliz. KUAT A& HAWTHER 4ch EA0E Z RIRHZEHI L
=56, K 1800[Hz]lDH 7'V o VIR CRiE TE 5 2 L SRR S Tz,

-65-



BWMEX? BL@mX

PC for Recording Data

—p | A/D Board |—p ‘ \

Amplifier

Active electrode

4.8 FHDOERBUKIT HAEXEH T AT A

Figure 4.8 System of EMG measurement during hand contact improvisation
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Figure 4.9 COP measurement system in hand contact improvisation

X 4.10 o FHMEE
Figure 4.10 Load meter for left hand
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Figure 4.11 Appearance of measuring system for COP of the entire body
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Figure 4.12 Coordinate systems of the position of hand and the COP
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Figure 5.1 Experimental conditions
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Figure 5.3 Partial results of measurement of lead and follow movements
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Figure 5.4 Relationship between ME potential and acceleration of lead and follow movements
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Figure 5.5 Hand contact improvisation with fixing leader/follower role
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Figure 5.6 A result of EMG measurement during hand contact improvisation with fixing
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Figure 5.7 Result of EMG measurement during hand contact improvisation without

fixing relationship between lead and follow
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Figure 5.10 Measuring results of bodily expression by one person
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Figure 5.12 Time series variation of the precursor time of COP
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Figure 5.13 The situation of the experiment (hand contact improvisation by two people)
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Figure 5.14 Results of measuring the hand contact improvisation by two people
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Table 5.3 The average precursor time of COP, the percentage of periods which COP

precedes the hand

AN TOFHHOERBER — N CORBLFER

#eBr#E | cop o4 | cop o4 | cop 4k | cOP @4 | COP D%k

A=V ITREHO | A0 T | AT | AT R o | 17 R

¥V FH[s] REEIR[%] | D B [ 3= | “E3Ls] [%)]
[%]

B~ 7 M 0.11+£0.37 74.0 6L 0.10+0.18 73.3
(M-N) N 0.07£0.22 76.3 0.15+0.36 82.4
WL ~T 0 0.00+0.11 48.2 ae 0.03£0.06 73.9
(0-G) G 0.02£0.09 65.6 0.17+0.26 90.9
Pl ~RT z -0.04+0.13 38.1 vas 0.11+0.11 97.7
(Z-F) F -0.01%0.12 57.0 0.080.12 77.7
I ~T K 0.00+0.02 57.7 26 0.07+0.15 73.5
(K-T) I -0.01%0.05 39.1 -0.02+0.06 253

STz,

Fo, £53IZBWVWT, 2 ATFEADLERIAZITRoTGHE EHAD 1 NTERELE
T B BEORRE LT 5 &, WA TIE, 6 AR 5470, 2 NTREETTR O
AT, EBRIFMRIZEH VT COP BETT AR OEIAENNEL 725 2 L bhoTz.
FEVOPLETIZBWTE, 1 ATRAZITILAIZENTSH COP 3£ V5
ITLIRWZ ER3bhhote. —J, BMEIZBWTIE, 2 ATFADLERBLEZIT/2-> T
H COP AT T DR OFIENHE VD /NS RERWEHR N H - 7.

BGRE O_TIZBWTRELZILICAIY B 272 LG LR ITCIE, AFoEhE 125k
S22 COP OEE NEMRE B W TR LN Z &0 D, FADOHIEKIZENT, 1A
THRRBLZAIDRICA OGN X 972 F L COP ORFHIIEGRA Ak S Tz Z &
ool £z, GOEIFOOLIIX LT, Wiz COP A EIRFICIEAT 5 Ref]
NEIN-T=2Z 21X, HACBWTAER LEZT L COP ORMIBIRS T O TA %
LTWeZ EZRLTWD., ZDOZ &L, Ao FIox L TREIZEITT D 1EH
B, BEWORTERL TSI EEZRRTL6DTHY, UL THITD

FERNRHT-NE —DDFERTHLINDLHIICEKBAEZAIVE Y TN TEZDOTIEAR
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Figure 5.15 Calculation method of periodic and amplitude variations
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Figure 5.16 Cycle variation and amplitude variation of hand motion
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FHL, REZAIV G5BT OH RN 2B R %, FAREEOFHANC X > TH A LB

BT THRDZ LT, BROME E FEDLDERIALZAIVE S ZE2ITHET H VAT
LARE, BT L.
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KL TENOHE SN TS, LTS, FEILDELDITONTRERD.

FB1IETIE, BIEOY =Yy VAT 4 7RI a=r—va VRV AT ADORME
MEHLMNT L, AFEOERICOWV TR, FEREOIEEICER LA = 2
a=lr—a VRN CIAET D ARMED i 2R Uiz, £ N Lo 233 %
HUNEIZBIT 2R A £ &, R LONLESIT Z21To7. & L TEROZE MR
TP O D H AR ANEZPEIRT 5 7o 0 OWFFEFIEIZ DWW CRli L7z,

< H 2 ML 3 ETIX, N—F ¥ VAREEAWZEREZNLT, bErbEY
DEARDPEWAFAET D K D IIE R OBAG 2N S IR 2 05E U, =R & 2 %
%ﬁ#é:k#ﬂ eI oW TR LT,

B2ETIE, BEON—F ¥y VEEERTHVAT LAEZMIEL, BEONN—F v /L
HICBWTHHIRMENE L 20 Z5HE L-. BRI, Em%r%%mﬁbtk%
WAL LD RBEREDAN—=F ¥ Vg%, 77U v T ORY O OB EHE L TR
RTHZ e, BHEAAR ZHWTEIR L. 2 LT, FEOIHEMCE L DR
FITECHIEIZ 69 2 B O T84 (Cross-modal interference) (24 H L, fifufilii
OHIWRFIZ L > THFHSORBRE L ERE(LT 5 2 & T, N—=F ¥ VEITHT 2 H KD
BRI R L7, EBROFER, ERE L ToERET RS LY, BEREONR—F ¥ L72K
ERT DL TCEEOBERFERROF BN T D REEN RSN, £, B
7Ny TDREBRDED S N—F v V7252 D el £ THRANIRE T D Z L33 —
F X NIRRT DHRMEDER L > THEREMFD 1 DICRD5Z xR L.

%3%?@,m%?%%ﬂkﬁﬁ%%iz,ﬁﬁmﬂ~%%w ko CiElE D%
Wziﬁﬁméﬁvﬁféﬂ%@ﬁbk.if,ﬂ—%?wﬁ , BHDELT Y
> T DELIN 513 R O AR ZE ]I ,%%ﬁfmﬁﬁmmiﬁéﬂézk%%ﬁﬁé
T2OlT, T =T NWAEGTRIOF T 2 22 M3 FIEZRE L, TORMBICHII L. £ L
TZHUITE - T, BEDOAN—=F ¥ V7R OMAGR B THA S 4L, 8 {T2A0 ATHE &
RDYAT DEFER L. KUAT DTBWT, fBR1TADOBROMERRKRFICET 5 =
B2 0D H IR DB ~DYILEZ RN L=, ZDfER, N—F v LR 2 H K
DEED B L TV D RIFIZHEN T, B E OB OFIEECEROE) T — 7 i
TR DR E D Z RSNz, PLEX Y, KU AT AR E RN ZEROZE/MIZ
JEET 2 ECTHEOTHD Z 2L L, FIRPIEROBUEZERIICE TORNDH K
DR A AR M UTHAREIT Y, A2 al a=r—2a UBREBLSND Z L&
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BULTONY el

¥4 ENDE 6 ETIE, FADLERIUCERL, ~HRESCHIFAENEEND X
D I N Z R OGN WD MBI E TR T 5 2 & C, Al R a i a=r—v
a > & KIET DMFIEIZ OV Tl Rz,

FAETIE, PADLDERAZAIVE) Z & &, L ORIZED X 5 72BRER S
DNEFARDI20, FEDLERBUIE T 2 FRENESCAIEROFH 2 EBL4 5 o X
T ADOFGFE BRI OWTIE R, —FH T, FEOBSG TITON TV A FEbEERE
FEVE O EBEN R FHT — 2 OIS EHEC 72 D720, FOEVE ZHifE 1 B HE
ICHIR T 2 EE A L. 2 LT, FOEE0H AT ORAEIT S Bk o fi &K
AT 22 EE L, 612, FADERIICK T 2 H KD, M#F & D
RERDFOINELZT TR, HEVERLLWE I RFENOLE OIEICRET S
DOTIFeWnnetBZx, 280 COP #5HllF[gE/R v AT A ZF Lz, REEIZLS
FEHEORRTIZBENTEH, FEDERUALAV HR DL ENTEDL L%, F4A
Y RILOEE O FBEHIHIC L0 s Lz,

F 5w T, FADLERBUIBWT, WTOBKREIRA D FiHDELT, U—K-
7 1 —DOEFNEEE LTS L &R 2 EE LR WSRMET, FoM LS| EEEICE D

LMEXZFH L L., ZORRENOFEOERATIIY — R 74—
BR7Z U CITRBATE WA U X T 7 v a U FIET D Z E N gmoT-. 2T, F
DOENEIZH L, HEVERIZ ESR20E 57 COPIZERL, 202 BEOEREFT
W22 &2 L7z. ZO/E, FAEDLERBZAIVES ZENTE, KRBT
R LT ATICRB WL, MEOFOUL OB X 2% LT COP 2385 TRIKFIIIC
FATTH D RBRMERERT D LA L. 2L T, 2O X5 RBERERFES
DERBZAID A O BOI KM L BHERERP S 2 L aimUlc. £ D2 &b,
EIROMFI S L CHBMEEZILIR LA 2 2= —2a VA SHET 2120, 20
BAfRMEZ mEHI IC B W T AR T A Z EDREETHH Z L ik~ LRIz,
FOEBMIIZERLIZEZ A, FELERBLAIV GO Z &N TE BT TR, RIFEP
JEEIDORERFNZ BN TER 1 S 10 B REOE MM Z & OB ¥ — U R RH6N5
ZELOMETHEAL, 2ONNF =X THHRMEZFHMECX A RREERH S Z &
iR~z

%6 ETIL, AR E TICHELNTMAZESE 2, EEHIZW M & FAbERE
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BB DEEORE LT, A2 2 2 =7 —3 g VOSHERFIEIZ OV TR,
EPNL, ALE - DAL T T TARINC LY, 7V v T ONE & T & R
TR ELEELHIEZBE L. LLRRL ZOFIETIE, FALERBNE

1Z< <, FERPEDILEIIRIZA 3 TH D Z LR sz, £ 2T COP s
FOIMEFBRIAML, ZREHFLBFORGIIBZAE D FIEEZERL, VAT A
IZFEE LT, ZOREE, WFED COP BNFRITIITHEITT 2BENAERL, S HITFED
EDOEMIA R E S EBT HHEMA R oIz, ZORRIEL, FALERBELAIVE D
ZEMTERBREOB G OB EEUT 2HZR"T b0 THL. 2O b, KF
BIZ L > TFAEDLERIUTB W TAEL D25 KMEL, EROMFIZE TIEST 2 L5 7%
A R 2= —2 a URSHRTE 5 Z LR ENTE.

I, B TETIE, KRXoftime LTRRZE LD, SHBOEERBRZEIZON
TR ~7z.

PLb, I DICARmLTIE, BRICBW AN cala=r—Ta v OXEEIT
D72, RO ZERNT E TH IR ILRT D Tk & I8 F THARMEZ IR 5 Fik
IZoWnWTENRENAIZE LT

FT, AA—=F ¥ VREEAFHT 5 2 & TEROZEM AT R ZINET 5 2 & 4%
ML, Z2ONR—F ¥ VI EEOT A L TX
W) GEHOEEZERTLZETHERUENELHZ L.

(ii) E&O)f‘ﬁ %if E'MKO) ﬁ’f)u LCERTHVNENRNHAHZ L.
D_OOHAEST (K17.1).
V2atN
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7.1 EROZEMICKIT DRI 2 =7 — g URFE

Figure 7.1 The proposed support method for creative communication in remote space
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WIT, FEDLERBLEBTEBL, EROME ~O S IRIEDOILET 2 FEICEL
<iE,
@®  BFACBWTELD, FOENMEEL ZIUTHELD COP ORI 2B R E, W
D TEHSELHZ L.
()  FOEEIZZNIZIENLDS COP DIFHRAFMML T, B EHFONFIZERT
LDFENANTHLZ L.
DZODHR AR (X17.2).
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7.2 EROMAFICHT DA I 2= — 3 VIERTFIE
Figure 7.2 The proposed support method for creative communication between

people in remote

1.2. REFZEICET HEE

AKEITI, AP TRE LA 2 =7 —2 3 UKD D OERE D22 &
FE~OFERMEILIRTIEDRHBIZ OV TEREZITY, ZTNENDOFENED XL O e E
WA TWADONEIRREZ L1215,

1.2.1. BEON—FvILEDF-LE

ARHFZE T, FERITAOBREZ U, FEROXISR & OB R & 72 5 Jeimfhi
72T, BEON—F ¥ VEEHIKOECT ) v 7O NOEER L TERTH I
CTCHERMENELCLAZEEZHALMI L. 2O X 9 X —F v LEOEBRIZOWTLL
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Tl _H Z &I 5.

FT, BB LIEANA—TF ¥ VZIC K o THED HE B O E THRIRAY 228N A3
HINDZENBITHND. Berti HITAMICHE LT, HIROIHEZERIZOHIE
PR NAE T D BEICBWT, L—Y—RA X 2l LIZGA T RERAICB N T
PR E T2, BEEROERBEOLGEITEAERNE T D 2 L 2wE Lizle4].
ZOZ L, BEPRATCBE O IROFEZERNEROERH D T & TR L2 Z
EEBHRL TS, L, B EIESHETH D720, EROFEKREMREST 5 Z &0
Mo TEY[64], N—F ¥ VEIT L > TEEOHEZIRE L7k L RI%OBIRIAI S
, ZHICE>THERERELTZEB XN,

Flo, N—=F ¥ VLK > THERITAZAT O B, @RI TV S5 1E 5
BROEO L O IEIHEMICI 2 T\ B2 N5, BT OREITRRS 7 e
TATRILEND Z ENHMBILTWD[96][97]. HL BN A D WL, MEMRRE &
IR D BNAR IR IC B W TRLBE A 70 S, MR DI EOFERICHW O D & &
HIZ, BRI H ERBIERTH D, —J7, FBH B A D IERITEHFRR & XN
D PR IS BV TRLER S 72 S, JEIBH O B2RR 2RI AR L, B 5 0174 %2347
TEHOORREHRE L TN EINTNDLEZEZ LN TND. FIZL > T, A
D —E G L H 2 BE L, RERPEHR LOLRVWERO L S ZRETH Y,
NGB THLENEEZXD I EIXTERWVIZ L0 b LT, FELHTHIZED1 D
ZERL, BERIDZENTEIZENDATNS[96]. ZDZ b, HEOENDL
AN ORD N—F v VN EIEMNICIR 2 5D Z 2L - T, BRI
TLHEEBLON—F v L OREPHE S NCT <20, 202 &2, AR
FIRZ DIFTHE L L TOHBEICHRM@N - THEND.

AR TRE LB EDON—F vy LT EO X ) 2l & 2R+ 2 & T
HURMEECSELFETHHLES X L.

1.2.2. COP EHRETDIF =6

AW CTIRE L TR, T EEEA 2T 7 v a UM LD FoEEL A
L2 T, FIHATT D COP O b Z FOEMEIAINL TH > LFHHFOMEIZ
BETLIHOTHD. 22T, FHLERBUIEITH COP DERIZOWNWTHDH THE
ZTCHDZ LT D, £9 532 OFERLY, COP IIA A= CEVWOARKRIZHES
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THEULD FOEBEICHT D2 HITHREMETSHD. L > T, FOEEL COP O
IR 72 BAGRDI BT O THET 5 Z &%, WHF O TFOESNEIZIENL DA A —TME
WIICBED A EARN A INTWNLEZEEZEHRLTNDLEEX LD, AR TREL
ZRETEDEHTO COPIEHREZEHE L THD LM TONFIZERTHHEDOTHY,
ZHUIZE S TZOHATIHERNB G THRAE ST oot BEXBND. ZLTED
FER, WENENORREZLAET DL LB, HTErb =20 KDL IZIKLHE D
ZENTE, R RN R T D X 9 B RN A U0 Tidaunm & H#EgE
IN5.

1.2.3. REFEDFLED

721, 722 ZEF A TINE ZODOHRMEDOILRIZK 2RI I 2 =7 — 3
¥ DR AEFIEOERLENENOREIZONWTE LD DL LITT 5.

CTOOFEIZELTWD Z LIE, G L 0BETEIT TR, ZOEURERE
TAELTHOW WD ERIZHD.

BIZIE, EEDONR—=F ¥ VICB W TR T A EIT O BRI R & O R & 7 D3 —
F ¢ VB D IIRERICKT L, HIRDE IS Z D/8—F ¥ LB O S £ TEkiric o722
MBHBEEERLTND., FADLERBUCBWTIE, HELOBERERDFITRLT,
25O COP OFHREZMZ TS, BIEIZONTE, K 7.3@IRT L HICEDOER
IZ X > THIRE N—F ¥ VOIS £ TOIEEEZ 5, 2272 BIfRM: % 581k
LTN5EEZHND. BEICOWTIIN 7.30ITRT X 91, COP DOfFHRIZE -
TR E R DFIT LT, FEENZETT B HmEmL, ZnE2X5niG425 2
LITE T, F& ORI RBERMEL T ORI THEE, bl TnbH B2 6
L. Thebbh, BATHRIERNIEE SND Z L2k - T, BEEAID A S BRO RIRHE
MEESTNDENZILI. FZDZ LI, ZHVE TOHKRMEIZET 2 0ERMIRIL,
FIZHARMEOZEMR 72 ME AAEH SNVTE R, RIFRICE > T, FRbERBICK
WL, F eSO (K22 PR TEET 5 2 LTk o TH R
DELDEND, HEREOH2AmERHLIZEE 26N,

PLED X DIZARIZETIL, R E DRI TR, TORBNREREHRE LT
BORT DI LT, HKE R L DA, RRERBRE, ST, FEoEEE
ERIFFEZ RO D FEZIRBE LI E WO ZENTEXAEAH. LT, ZHUZE-T
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FENE CIHAT GG O TV DR X5 2GR, ER#HOM TAIY Hahd Z
ETHEMERILREL, A I 2= —a URSHRENDLIDTHD.

BR{RZER & D 22 R EIBAER (IE 53 BEME) DRI - 38{E
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A B 1L DL 38770 IR OB B2

(a) HEMEDOMAGZER~DFEVEDYRIZ L DRI 2 2 =7 — a V3R
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4 Y
1 1
1 1
e ) 4 N 4 N
1 1
i ZSARIEED A R LR ZSAERMED N i
i BE IE (R54F4R) BE, IE :
i (B EZ) (BHMLEEE) :
i FOHE . I A J € FORE !
1 1
i BRALOBAR | e BRIRRIR E
: KT SEATIESR :
(cop) (cop)

i ey AZHOSERR i
: BEBRNGHE (CoPf#) . i
i BEBOLHE :
1

1\ J \ J - J
' AA BRTECREXIERE AB i

WA Bk DR BB

(b) R DMFE ~DHARMEDILRIZ L DRI A X 2 =57 — 3 U3

7.3 A 3LIZIB 1T 2 HANERLRTFE OB
Figure 7.3 Diagram of proposed methods in this study
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1.3. SBRORELRE
RTINS CRARUAR RIS % D IS S Tk 5

(1) LABREDLR—F ¥ VEOTFA

ARARZECTIL, HIRCHEE L= ) v OB N—F v )L O e & Cilifs L T
BERTDHZENHAERMEEZELIHDIZOOEMHICRDZ 2R L. —F T, K
FEERL T TV r—2a 07Ty N7+ —LICEE IEHT52 25825 L,
ED XD MM, N—F v VAR LA DLENTE, HRERAET D
DN ELICFHELSHARDUERSDTZAH S . Bz, A F—X%y Mkl LT
ShE DB TIREI AT L EHA WD L&, COREDORMBIEE THATE L0 EN)
ZER, BROT —T N EOWBOMMGEEIT EOREMEIZR DD E VD T & D
LD, TR —F TNIRMRICAR Y 2T A EMAATE AL, £ D272 1K
MBI & S—F ¥ VORI EN R TR D ZENMEESN, Z0
KO BT HOFREERA DL, VAT LORFHILERERTH L. FHRELEZ
UL, N"—=F ¥y VgL L AR HHMHEZTRDL Z LA a2 I 2= —2a X
B AT AOFFHIE# 2 52 T NDTET T, AL LR L TNENnE
WO, BRI S 20, AR ERIIREVWE D IZE DN D.

(2) N—=F ¥ L iém%k@mm%3\1:ﬁ~Vay§%

ABFZETIL, JEEONR—F v LEEN bR DOWHRZE N B R MEZ IRk L, Al
ﬁ%3\1ﬁ7~v§/%iﬁ?é k%%ﬁbtgﬁﬁfﬂ~?kw C a2 LT,

WG OME N SR A YEIET 2 FIEIC OV T 5 IS 72 5 TR, AFSE TR
LA 2 R 2 =7 — v a VOSHREFIED, ERORTFVERBR TELNTL D7

ﬂ%@ﬁi@%ﬁﬁ&%ﬁﬁ@%31125*93V%ﬁﬁykﬂf%é.Lk
WoT, N"=F ¥ VLT L CEROHFICE TCHEELIESE 5 Z LA TENIT,
VAT LAOARAEITIEHICEEL EBABNS.

ZORMEIZI Y M7= d DTN & LT, AR TR LN FEOERBIZE T
LIEMROMAE ~DHARPEILR DN R NS BT 5 L Bbivd. FEbERIUTEIT S
B ~DHRMILRIZI N TR, T L EENRER S RDFICRB T DA 2T 7

iz, \ZHEATT D COP DIFHRZMA THD EMFONFGIZERTHZENEA
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MThole. ThEBBIZTLHE, X"—=F Y VERLOA L ZT7 7 a  BEBTD
REL, T DA 2T 72 a VZFATT 28 NDOHEDOEHRZ WITIZERT HRE%
FEETHZLENELTHD LWV IGERNILD. OO BRGENS % OETH 5.
F N RIEHRZ O TIEROME ~F K2R TE 508 W 5 B, Al
A 2= —va UXEORFHREAME T 5 ECEERMALRHTEAD.

@) AlE a2 a=r—vailBiFbar7F A b

FHEDOERBUTIE R BB T, A b=V —%2 L ORBUFHTH Y, B DIH
TarTx A MEAID I LN B RENET LTS EHEER SRS, AIFZECTHEH
L7z, FIZHATT 5 COP ORREIIBAR OIS ORI TOEEEX, RBAAID G IO
[FIRFEICEID D LB X L0, Al a=r—va v 348725 BTk, AR
—)=RarTF ALV R Z2MmIC G E DT O20ERH 5.
ZDOFNRNY 155720, bk LT IR H 0O FTx9 5 e TR O R R 511284k
REDETFOEBE ORERII) 2T ETH 5. fl 21, FALbERIIZEBNT,
— R ffmhmméﬂéﬁmﬁﬁﬁﬁuwi (ZXkEd 2 SeA TR D RE R A2 AL
WERT DL (KM5.14), BICWENLITEITL TWDHET TR, ZOEITRHEN
QMLfméﬁ%ﬂﬁﬂé FAETFOERX OBRMMN ML b > TEET Dk
FHHENPDO LTINS, 2D X I, FALERBUCKW T, FFEICk LT, m#E
DN EA T v ZIZEBE LTS Z LRI, 5%I1T 2 OFKEEDOR RS
oAb & FARMED BRI SV THiET L TV & 720,

(4) A = S 2=/ —3 9 2B D EITIHFROBKA FiE

FHDOERIUK T @%mmﬁﬂ@ﬁmémﬁ:%wfijﬁﬁ&E%%&%ﬁ
ERDFIZBITAHA L ZT 7 a0, FHIZHEITTH COP DIEHRAMA TH Y &
FFEOMFICERT D FIELRA T, ZOREE, RFEDEROME ~OH RIEYLRE
WA THDLZ RO LTz, —FHT, FOBERRIZ COP 2 XD L5 ITHE
THZLENRBETHLMNIAES BIIHETT 2 LEDRH DS, FIZLL T O ZHSDOHRIHIT
DONWTHFRZED TN EFZ X TND.

—2BI%, T—XDONMAEDMLEFIZONTTHS. FOEHEIZ COP DT —X % ED
BREOEIAETHKMIEDLZERENTHLINEFH LSRRI LERDH D, 122 OF|

-126-



BORBENFEDERIAPICEINCEIT L WRENE G B X bh, 4% OMRGFZRET

ZolE, FREFNICHETT D COP DFROBLHEOMBETH S, FEHHIX 3Rt
HINCE < DR T A 22 W T, FOBZLENUTKITT 2 FE OB /e LT
Bz A IEBTFAOLERIBEELRIELE. LOLARD ZoHEEIZBWTE, T
FHOEBMENT NA A LETHMICERIND D, 2O OB ITHFIZER DAV T
LEW, >FLSKRBAZAIVED ZENTERNWI EB 0ol Thbb, HROF
HOERIUTENTIE, PALS BICEFERELZ®ED 5D TIERL, ENENOEE
MENIZ & > THU R EEORLS TR INDNERH D EEZEZ B, ZDTHDY
AT ADOFEFHI DWW THIEEIT O RERH H.

(56) FEOERIOYILHE R

AWFFETIX, 1 BT LB, FADOERBLOME 2 95 (2 x CiF%
ZiTo7c. TOEHBE, FAEDLERBLZAIVEGOI ZLNTELZ L, £ZORON
Bl EREICIRETE L2 LREIZLD. AUFFETIE, 20O XKD REME D E LT
FADERBZIT o7l L RIEOBGRMEZ, BEHIZB NI ED X 12 Lz bR
TEXDHMMEVIBLRIC L > T2 ED -, — F TREEOERILOPILE TV T,
ZHLZELFADLERBEZHEY O E<ANBRNEVOIRERD L. 22 THEIE, 2
DX BRFLEINK LFEDLERALAIV GO 2 & 2T D FIEIZ OV TRE L
2. ZEDOFEE LT, ABFECH% L2 mROTAbERIVEEBNTHTE 50T
72NN EBZ TV D, EROFA DO ERIVIZE LM E O F OSBRI B TV
B2, B TFORICEE O ALY TIIEZ D 220 ERX ez EEETE 5.
Bl 2 AX W E O TN E DR EORREZ IV, BfE OFH b1 &L FEROBIE
ERDBIEVNIHANEEZTED EnosTe Z EAREEE 72D ZOtEAEFRIH L TTRA
OEEHOTEFIHEICOWTHIZEZITV 0.

F72, BEOFAOERIEEIL, HORNHFERNRNDIZE b HT, HE
ERBLEAIVA D ZEEFRICTAEETHD. Lioho THHEMNG 720,
EXE L7202 2 L ICLERAIEIT A B < < A& I3 LT, IRERBRAAID A OB
SERMIETE D720, 2O L RBLEN S b HILE ORBSHENT 2 2 O TIER W)
EEZDLND.
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