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Sharing Printed Documents in Videoconferencing
Enhances the Conversation Partner's Social Presence

KENTARO OSHIRO™ KAZUAKI TANAKA™ HIDEYUKI NAKANISHI™

Abstract: Many researchers have proposed systems which support remote collaboration with documents sharing. This paper
focuses on interaction around handing physical documents, we developed an experimental system for sharing physical documents.
This system reproduces the feeling of exchanging physical documents with a remote person by movement synchronization of a
remote and local paper. The result of three experiments suggested that social presence can be enhanced by sharing physical
documents and reproduction of handing over a physical document. In addition, We could observe an advantage of the digital
document sharing on dual-displays that participants could check the real-time handwriting on hand. And we could observe an
advantage of the printed document sharing method that participants could check the printed document on hand. These advantages
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enhanced the feeling of being easy to grasp the illustrations drawn by the partner.
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Figure 1. The snapshots of the system.
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Figure 2. The structure of the system.
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Figure 3. Setup of experiment. (Upper: Video and Paper conditions, Lower: Dual display condition)[cm]
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Figure 4. Sharing printed documents in videoconferencing
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Figure 6. Result of the preliminary experiment.
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Figure 7. Outline of experiments.
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Figure 8. Conditions and results of the experiment 1.
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Figure 9. Conditions and results of the experiment 2.
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Figure 10. Conditions and results of the experiment 3.
82 #HBHE BBRE L EIZ OB & B FRl I Fd L7,

RE IIARFOE ATELFEBEEZHRICL, 18 A (&
P78, B 10) OWBRHFICBMLTH D -7, EBRITHER
FNFECTERL, FMEE2ERRTLIEFEIID 2 =T
VRE Lo,

83 #RX%Y

X A7IXFER 1, 2 L RBICHPENEREICH L TH
L2 OA T A MIEZRABLEITWEOBERZRRL, £
OEM DX A7 i%E Lz, HES&ME, B2 #< & -
MFELTHHENY T3 OR L 24 & gEml -
FHAFEMOMOB X BFEH L CHRH S DAL LT
84 Fuir—F

FEBR 1, 2 LRBRICERBEREIITT v — MCEZE
LThbhot. EBR 1D Q2 DBICERIETFDZ X I ~D
WD T OEMZBMm LT,

o FiMEHERLTCHL Z LA NRE

Tz, DX I BRERORRFEBEBRTH 0T VA
VRO OUTOBEME Q3 wiglzEi L.

® BEOIRFIELE LTHRIZELEE U

FEBR L, 2 B L THEERIZ) OFEOEZE ~OFBMN A,
Dieholotzwd, TR OXFEMMTmal. s
FEL TV DHMBEWFEICT DD TO X 912 Q5 k%
L.

& Ll bREUHBEOT CERBICHTEAFHEL TV

BEUN LT

© 2017InformationProcessingocietyof Japan

85 EER#ER
EBROBREK 10 (RT. 7771 T o — FEEO
THETHY, =T — —([IERERELRT, F-LHEL
BEOFER A KPR T. R FENBRIZE K Tz 0F
M, 1 ERSHHT 21T VR G IEER O 2 F A3
HETHo7- (F(2,34)=3.789,p<.05). R 7 =1 —=HIE
HEEROCTEERB T2 R, ©5r8sstea
&M OENFERMM TH-o7- (p=0.091). IZELAED
PRE L, TR TICERER NG SN dEE Rk
NolzZ LITMAT, WP ERENS X RWICHED
53, FAX DX 9 REfE TR T E 722 & THEREN IR
FoEEE LTS, —FT, MEEEETHITIEE
EIRETELZENBRTHD LEEL, FELFOR2
7 g < DT Te R AN 3 ATz

HENENAENEDSTEUA L) oEMT, 1 ER
SO AT VR TR O M E RN EE Th o 12
(F(2,34)=18.398, p<.01). N> 7 = m—=HiEEZ AT
SHEWEITRo TR, BT AS#LME A8t 0
M, E7A2@Eete ABSM L oMICEREREN LN
72 (EHITp<01). 1FEACOWEBRHIZ, TGRS
Holo I FHBICE T AREmEM LM 2 Lo sk E
EEE L TR EH 2 2 — R 2R THD.

MR CHMEOP TEBRICAFTHEL TWAREUN L) OF
T, 1 ERGEHT 24TV R 5B ER o Bl 328 A3

94



TR S £ VRS 7> 5 Y 2017
IPSJInteraction2017

B TH o7 (F(2,34)=10.364, p<.01). R 7 =1 —=FH1E
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MEROZTELEZHFIL, TOFHAR Y —> ¥y LT LT
LEUAR, NEMzbo CERBRICEZ D BERHEL
2. 3 DOERBREZBEUT, ELH - WEMZERILEICER
W, MEEHTFOZTELEWEL & 72> TERHELE 21T
HFZETY =¥ AT LA LB U ARBILEND Z &2
Drofe. FEER2 TIE, WENREE L BTHREROE
WCHIEZRZII R DN 2D oo b 00, KREBRTOKERO
SZATE L OB EIC I W TR 72 & O BEIRY 7 FI G2 % {3
TIUL, IR REROZ T L OFBEN TTD I L 5 &
OZFELOFER XV SRNTH 5 alRetENRIE Iz,
T, WHEHMKREEE L TEEAARE T L THRTE D
LK THEMEb > TEERENBILIND Z &N
Lo, ZHE CHEBME COBRRIA X, EicHkFEE
(BT HHAME LTSRS N C X7z, RIFETIE, Y
=Y VT LT LB RERET B &V ERHER IO
Bl REtE 2R3 2 LN TR L. ABFZETIE, Y—Yy
NT LT LEVRENER B> TEERIZOWNWTOH
WCHEAZ Y TED, ZTE LOFBENERNAICHT 5]
BOBE~DENELSNR LI D EBERET L TE
ThD.

FEE  ISPS BHEFE JP26280076, JP15K12081, KDDI
M, BRZEma R BT, BRGEE Y KM D O X iE
T,

SE XMW
[1] Apperley, M., McLeod, L., Masoodian, M., Paine, L.,
Phillips, M., Rogers, B., and Thomson, K. Use of video
shadow for small group interaction awareness on a large
interactive display surface. Proc. AUIC 2003, 18 (2003),
81-90.

[2] Bondareva, Y. and Bouwhuis, D. Determinants of Social
Presence in Videoconferencing. Proc. AVI 2004 Workshop
on Environments for Personalized Information Access,
(2004), 1-9.

[3] Gaver, W. W, Sellen, A., Heath, C., and Luff, P. One is not

enough: Multiple views in a media space. Proc. CHI 1993,
(1993), 335-341.

[4] de Greef, P. and 1Jsselsteijn, W. Social Presence in a Home
Tele-Application. CyberPsychology and Behavior, 4(2),
(2001), 307-315.

[5] Genest, A. M., Gutwin, C., Tang, A., Kalyn, M., Ivkovic,
Z. KinectArms: a toolkit for capturing and displaying arm
embodiments in distributed tabletop groupware. Proc.
CSCW '13, (2013), 157-166.

[6] Higuchi, K., Chen, Y., Chou, P. A, Zhang, Z., and Liu, Z.
Immerseboard: Immersive telepresence experience using a
digital whiteboard. Proc. CHI 2015 (2015), 2383-2392

[7] Ishii, H., and Kobayashi, M. ClearBoard: a seamless
medium for shared drawing and conversation with eye
contact. Proc. CHI 1992, (1992) 525-532.

[8] Isaacs, E.A. and Tang, J.C. What Video Can and Can’t Do

© 2017InformationProcessingocietyof Japan

17INTO11
2017/3/z

for Collaboration: a Case Study. Multimedia Systems, 2(2),
(1994), 63-73.

[9] Luff, P, Heath, C., Kuzuoka, H., Yamazaki, K., and
Yamashita, J. Handling documents and discriminating
objects in hybrid spaces. Proc. CHI 2006, (2006), 561-570.

[10] Luff, P. K., Yamashita, N., Kuzuoka, H., & Heath, C.
Flexible Ecologies And Incongruent Locations. Proc. CHI
2015, (2015), 877-886.

[11] Morris, M. R., Fisher, D., & Wigdor, D. Search on surfaces:
Exploring the potential of interactive tabletops for
collaborative search tasks. Information processing &
management, 46(6), (2010) , 703-717.

[12] Nakanishi, H., Murakami, Y. and Kato, K.: Movable
Cameras Enhance Social Telepresence in Media Spaces.
Proc. CHI 2009, pp.433-442, (2009).

[13] Nakanishi, H., Tanaka, K., and Wada, Y. Remote
handshaking: touch enhances video-mediated social
telepresence. Proc. CHI 2014, (2014), 2143-2152.

[14] Onishi, Y., Tanaka, K., & Nakanishi, H. PopArm:
Embodiment of Video-mediated Communication Enhances
Social Telepresence, Proc HA12016, (2016), 171-178.

[15] Pedersen, E. R., McCall, K., Moran, T. P., & Halasz, F. G.
Tivoli: An electronic whiteboard for informal workgroup
meetings. Proc CHI 1993, (1993), 391-398.

[16] Prussog, A., Muhlbach, L. and Bocker, M. Telepresence in
Videocommunications. Proc. Annual Meeting of Human
Factors and Ergonomics Society, (1994), 25-38.

[17] Samani, H.A., Parsani, R., Rodriguez, L.T., Saadatian, E.,
Dissanayake, K.H. and Cheok, A.D. Kissenger: Design of a
Kiss Transmission Device. Proc. DIS 2012, (2012), 48-57.

[18] Streitz, N. A., GeiBler, J., Haake, J. M., and Hol, J.
DOLPHIN: integrated meeting support across local and
remote desktop environments and LiveBoards. Proc.
CSCW 1994, (1994), 345-358

[19] Tandler, P., Prante, T., Muller-Tomfelde, C., Streitz, N., and
Steinmetz, R. Connectables: dynamic coupling of displays
for the flexible creation of shared workspaces. Proc. UIST
2001, (2001), 11-20.

[20] Tang, A., Pahud, M., Inkpen, K., Benko, H., Tang, J. C., and
Buxton, B. Three's  company: understanding
communication channels in three-way distributed
collaboration. Proc. CSCW 2010, (2010), 271-280.

[21] Tang, J. C., and Minneman, S. L. VideoDraw: a video
interface for collaborative drawing. ACM Transactions on
Information Systems (TOIS), 9(2), (1991), 170-184.

[22] Tuddenham, P., and Robinson, P. Territorial coordination
and workspace awareness in remote tabletop collaboration.
Proc. CHI 2009, (2009), 2139-2148.

[23] Weibel, N., Signer, B., Norrie, M. C., Hofstetter, H., Jetter,
H. C., & Reiterer, H. PaperSketch: a paper-digital
collaborative remote sketching tool. Proc. Ul 2011, (2011),
155-164.

[24] Bk B, A —&, Pl Tz, FAHEERT —7 i
L DEMEHRE ORI, 5 29 FIA TS RER
%>, 1IN3-5in, (2015).

[25] HH—d&h, IR R, T, SR E T FRmIc &
LM OMMENERR. 45T 27 > a 2016, pp.
38-46, (2016).

96



	confinfo_j: 情報処理学会 インタラクション 2017
	confinfo_e: IPSJ Interaction 2017
	filename: 17INT011
	c_date: 2017/3/2
	cprt: © 2017 Information Processing Society of Japan


