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Remote Window System: Sharing a Hand-written Paper Document
Enhances Social Telepresence
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Abstract: Previous remote communication researches have tended to deal with social telepresence and re-
mote cooperative work support separately. However, there is also a situation in everyday life where it is
desirable to obtain a sense that a service is received from a staff who is in the same space, such as corre-
sponding to the window at a remote place. In this study, as the method of remote cooperative work while
obtaining social telepresence, we developed the remote window system which enables to share a hand-written
paper document. The experiments investigated the desirable design of the remote window system for en-
hancing social telepresence of ordinal video conferencing. As a result, it was found that it is effective to
present the synchronization of the movement of the document and the body movement of remote partner at
handing the document, and to present the continuity of the space by passing the paper document.

Keywords: videoconferencing, telepresence, remote cooperative work, telerobotics

1. @FU®IC
RIS 2 SR T AR Kb fTbh Tl Y,

O ISR A IE IR L - ABIRRSR
Information and Human Sciences, Kyoto Institute of Tech-
nology, Kyoto, Kyoto 606-8585, Japan

2 RBOREFRFBE LA ge
Department of Adaptive Machine Systems, Osaka Univer-
sity, Suita, Osaka 565-0871, Japan

3 NTT 23 2=%7— 3 yRAIEBIeRT
NTT Communication Science Laboratories, Souraku, Kyoto
619-0237, Japan

2)  nakanishi@ams.eng.osaka-u.ac.jp

© 2019 Information Processing Society of Japan

Ve AN LS5 T EPEBEHINTE/A 2], 4]. 2
NOEOIFEIZL B &, EFOEEFEIEEZFRT S LT

HHTH 505, el FO g, EENELED
DALBVERD, BEEEATWARWL., —HT, FLTLE
Y ADOWIZE T, WMEMTFO LEEUE s FERT L HEY
TRTLZEIZE-TY =V VT LT LEYZ (T
[ CEECHEE L TV IEE. LT, MEKEfR) %H
EEEp I LicERS B TERTWY S [10], [11], [12], [13].
INOOMZETIE, MEREEHDL I EPEEHIN,
FEEEAT) S IIBESN TRV, 20720, [FAEK

411



[BHRNIBFERIGE Vol.60 No.2 411-418 (Feb. 2019)

R S5 ATFAICBWT, HEEEREEY L4
FTHLDIRNEEAEHERE L\,

o0&, EEIREEY BT AL T L TLE
VAT AMEIRIEE ALK ET B E N o7z, L
ML, EMRCEEOILIEBII 2 =r—a sy AT
LAOHIZIE, MEEHT L OFREEE SO OHIEE LT
CEDNEI LWL DB, 2L RIE, AT IR
BEBOSE, B EEAVWTEOERZZTT5 2
EHEETH LD, BEVIERBOFIAEZEL, [ LZERIZW
LIEBDOXMEHTH - A ZITTnd v EBEET
LILELEETHH).

PEE5F 2, e HER, ST EoRE & 15
D0, EWEACIHIEEEZIT) LN TEDL VAT A
DRI HIEICIER 5. AFETIE, ZOHE 1R L
T, MR Z 7B IcE e 4T, k)
2V AT L% 7T I IUEFEE MR T A L CHT
LERBEEZITo TV AREL DL LN TEL1EN
45, BRI, 1) BRoOERBGE T ATV A R
HERT B AL LTI 520, 2) BROZTEL
THX BT 558 HTFOGEKEE L BROB) X % HHE
TLMLGW, 3) BRNOEIAANEEIET L
B ERME TH S AANBT L RIS 50 L IZEH
L, FHEHOTHA U HPEEKICH 2 5 EEBEET 5.

AIFZERE R L0, WEEHT L OFEEE 5205 ®IE T
FEEZIT) D TEDL VAT LRSS B 20D T
A VIREITSH L 2% 5.

2. FBEME

21 ATATANR=ZR

% DFET, ERRFBECBVWTERRHEAAL LY
AT LIATANRES TS 2], [B], [9], [17].
ClearBoard [6] T34 7 A D& A THGEET % IR = 7%
EL, TONTAREIEH & L, #FEIAKIZTT% AR
RN 2 mRHLE TIA 5 L RE S Nz, Agora 8]
TR R DX FEAHFOIETHIL G IR, Al koI FHIR
EHAVIZERR Y 2 AF v ORRIZE T, BREELE
BEDENDERIER L, FLT VIRV TR WTH
PRI CRANDE S AR ZIE T HHFE T AT L7 EDHR
FEINTWD 18], TD L), BA LT AT LHBRES
NTWDY, RO L) ITROBERZZTELT 5% L,
WEH 2 ERHEA 21T o TR B DI,

2.2 V= wIFLTLECX (RAFERK)
FSREDOAEA, iR r ZERHECTRET L) 2T
DERIMNVAY Z7D1DTHAID, FNrimfbd s kDT
ML MR s N 0D, FHIETTRET G E AV
B HEDR R THTB], T4 Y57 MO,
g, FEGRMGESHEEREmLT 52 LMo Tn

© 2019 Information Processing Society of Japan

% (1], [7], [14].

IR CHE 2 BT 5 TN AL IRESN TS
Y [10], [13], HEFEAEDE T4 XL LET SH I LATRE
NTw5 (15 ERIBEFO Ry by R[] T, #BEHO
St Fxy MUBFHOKR Y by F2FEEL, FHUAY
RS AERINL 72, ZORBIETICL 2GRSO
B SEEAmLT 2 2 e snhcnsg, 72, 71
AT VAW OEBONE %2 A L THFRRL, HEELIC
EET AR A BT 25 E 7S ICBWTiE, v o
DZFPEL 2 BT 5 FESRESN TS [12]. WHO
ZERCAEE T B AL T — TV 2 §EHME L TO %At o TH 2
HEHICEEL, FUWKERET — 7V EOF UAE IS
B2 ET, MRy —7 Ve L THTELZOWEE ST
WLTHIENTED, FEHETHEEIIBNTE, 20
£ WARIEE I & o TRIZEEA R S DR R A S
NTWDBH, BHEOET AR BWTYRILE 2 BT
LFER, AEEANOREIZOVTIERE SN TRV,
KETE, BEOCTFERIIBVTEHOZITELYH
HEAY AT L% IRET 5.

3. EEEOYXT LOREE

AIFFETIRET S 2 AT A%, EBELICBIF L EH~
DEZAALRZITELEZBITLOTH L. W5l T%
TRTAETAATVLA L, EHOZTELTAZHBINTS
ORy b7 — A2 lAaEHLELLDOTHS. K1 IRT &L
I, BRy T AENEIHFEERRT AT A AT LA

1 ERAELDYAT A

Fig. 1 Remote window system.
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Fig. 2 Disposing the devices in the remote window system.
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Fig. 3 Conditions and results of the preliminary experiment.
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Fig. 4 Conditions and results of the experiment 1.
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LB TIE, THEZ LM T474 SRR EFH O YR
W7 & & ORIPIZ L > TEMOEHEEZIRRT 5 2 LA
HRITHHEVZ D,

7.2 {mER

FER 1 OFFER (6.3.3TH) o, RAEREIIERLD, &
FEROBILIZBW T EROEBTTEE L TEFHA LY
O HIEAEDEN T o 72, T2, BROZTELITEICHE
LT, EHOBE & B8 A2 LT BREE L oI % i
RTBAUTEE L, Ry ICL2EHOZEY L LART
Holz. TOZ ks, EOXH)ICEEIELE I NS,
V) BRIIEERIC RS T, E TR TIE 2 UK
DOEHIHTNEES AR, TNE2ZITWNDL 2 LT, WIS
HTFOEXAATHDLEELONLIEDEZLNS.

F72, EBE2 OMRE, HBEXAKROWEFEOENILD
WAL MMERIIFEEE R Z /R LT, DD 4
PR TS OB L 2 < (6.4.33H), Z2/o0
WHEDIRRIIFN R TH L EldV A v, T2, UFF
RS L DD S mEE A b5 2 AR S
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oo ZEAEDOWERED, £ F A ETILCHATE-Z
L2 PHIC DD Sk EMFB SIS T KL D b
EWEBEOFTEBY, /2, EFFEHSMI Y L DD
FHICEVREERE DT BT L, HFOHFSALZYT
WA LRERTE T2 ONE b TERLHITEL
72E VO HEEH T TV, 2O RS, (EEEROMIL
BT, HFICLA2EZAANFILTHRATELL L
b2, UTNVIALICEZRAERETLHILICLD,
PIAHFEREEICEIAATVEE VI EEEE52 52 &
bEMTHLERDNS.

8. F&¥

RIFFE T, BB TOBFIEO L IFFEHTF £ O
FEREFOOMTINEEEZIT) T EDEF LWIRRICB VT
AR EBEAS AT LOFYA V%, 1) BROFRBR)
B, 2) BROZUTELITA, 3) FX2ALDIEHED 3
DOMTE D & FEERIHET L7z, ZORE, FEROEL
2132 & 3DOMEAFELTBY, 2) MBMAE 72138 it
ROBR OB & A FEAAHFO HEREEL BRIAL T b
&, BLU, 3) miEHE COEHZIIE LICL D EHOHE
BWMEEIRT A EDPHENTH L etz Tz,
1 OMEIZBNT Y, MEAREZ TR EEHZ RS
BROMEME 2 UK S5 2 EDSTEIUE, MBI E T
RTOFEHOIIR LY ERTH 5 WTREMEATRIEZ S L7z,

FBHIEEL VBN, HITICL2EZRAANE
MEb - 72EHTH AEERIIOWTH Mt Z 772, %
DFER, (ZEEOMLIZIE 1L & 3OMEAIEELTEY
MR TOBERIB W THFOF ZAANE = FIL TR
TEBLIENHNTH DI LD horz. LI
Mo, MEEAROEFOZITE LA, *EHT0 G Rk s
FH L TIT b AT 2R TE L THA VSRR LR
EEAE DAL T 5 ) A THEMTH 5 L w5
ns.

I THEIFIE TOBRIUAE L, FITHTIESE© %
ToHHAME LTHIgE SN T &z, AR TIE, FEKZ R
b5 % &) BRIEEHM OB /- WHEMEZ RT 2 L25T
&7, FZEEZmALT A2 L& ) xE TOmTEEIT
D&, VEERIRDA LT 2 7% EOMFER R HEL TV D,
OB ERIES A2 LS HOBETHB.

# & JSPS A WP #  JP26280076, JP15K12081
JP16K16140, FhFAir sl &R E, E50HE S K% H
MO DXIEE 2T 7.
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