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Abstract: Commercial video-conferencing systems have become popular due to the spread of high-speed
networks and high-quality video-transmission technology. Although these systems can transmit pictures and
voices clearly, they cannot sufficiently transmit non-verbal cues (e.g., eye contact). If users cannot make eye
contact, they do not know exactly whom they are talking to. It is thus hard for a single remote user to get
equal opportunities to take turns talking. Some research papers provide methods of supporting gaze aware-
ness. A remote user, however, does not receive attention when the other users in the same room are talking
actively. In this paper, we discuss communication support in the case of tele-communication among several
local users and one remote user using a commercial video-conferencing system. In particular, a method for
representing the gaze direction of the remote user—to convey the feeling of “being together” to the local users
and make social presence—is proposed. It uses a faint light based on the gaze direction of the remote user.
The usefulness of the proposed method was confirmed by experimental meetings. In detail, the local users
paid more attention to the remote user, and the number of ideas generated in the meetings was increased.
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MMUBBRZEE 2 35 51U, &12— PO H ot &
{REMTREC 2 5 (9], [10). —J5, HT4 AT LA A
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G, S N NUERDILENEE T, REEOBREEAL
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MELEE L, T, BIEORAKNS MR Y AT L1
Bk HMD 07513, — M2 S IC3ARmETh b L&
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ERSmE

1 REH OB
Fig. 1 Overview of proposed method.

M2 74 bOuE
Fig. 2 Strength of the faint light.

FErHEBT s REHVD.

(2) TVERHEV AT A TOAENIO T4 AT L
1 LofiiE s, GAN - 728HOT 4 AT LA DAL
AL, kbW AW GEE AW EESR) 245
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3 WHEHEDHT
Fig. 3 Face-to-face meeting.

M4 TVEREVATLEZ VD EHEDHET

Fig. 4 Video-conferencing meeting.

TAHEHI, HWHEMMTAEZ L L L.
_@%%fi,uT@3@ﬁ@*#Tféﬁéﬁot.

(1) MESFE (“Face” &FREE) M3 IIRTL91, 4 A
DEBMEBEBDFET 120 4 N T — 7 IVIZERK
5.

(2) TLESRE (“Video” ERED) & 4 A0 H 1 A
WEHTVESRV AT LA 2 HTHOEES
ZMT 5. B4R T L9112, oznE3 A4 A
T — TV D3EICERKL, Bl 1EICTLES
MUATLOTA AT VA RBET S, 7272, 20
SRR T — 7 VR OSSR 2 A T A3 HRE) S &
TWwawn

(3) REAREAVD T LESHE (“Light” &R Lid
FLEEH LA, M4 OIREET 4 AOBINE D%
4%, REFNIED CHHERN S AT L 2 HKE) S
&, EESINE OHBTIIETE LT 5208 OHl
b7 TWRITTHEH)IZLTBL.

4.2 EERFE
KEBRTIITFLVERHE Y AT 22T 55, Eiafro
YAFHELTERLTWA Polycom #:9 HDX-8006 %
HWwi. 504 > FDF 1 A7V AT, HD WE D#EE %
ﬁi:k#f%% F/2, BAEICELTY, SMEo~ A
CEERHEBE TR, FSNEZAFETYA 7 2R
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5 LED 77
Fig. 5 The brightness of LED with a cover.

6 LED filf#h
Fig. 6 LED controller.

RIS TE LR AT 2RSS 720, T4 A
TUA B TOMBEICE N, 72770, —REFRIZ KW
BEHTVEREV AT LR ZOFFRATE DL Z L HU%F
MO1OTH A0, TOFERTHHENMEDOBE) L 21T
DY, FRAUEIZ L TWwWhWw, Folzd, T4 ATLA
FoEBEEMEOEIFMOSME LV EE o Tw
b, Thbb, @EOLROATEBSINEDZDOREIZE
BRICAERE LTV A RISEDC L) IT L.

F7o, HBOBFMERMT 5L LT, TOERTIE
EyeTribe Tracker [32] & M2 INE O DRI IZFLE L 72,
HIEBINE PC L, CO®EBEHWCTLESHEL AT A
DT A AT LA ETHERZMEDNER L T % HOBEED
BoONDDOT, H60LOEE L ERRESME -
TWR KR LI L, ERSMEPFREESINED )
LHECTEH LT A2 xR 5.

%k, TOREIZLDHEMEETIE, REROM 28 &
REDEET, BONDEEICIIH LMEORENETN
THEY, EBICHERREZ L5 LM WIRE 2B Sz
L2L, SHOERTEIFSRESNEILII ADOATHY,
EH LTV BEIEAT 1 27 LA QLM /i /Ao X0
FEIBICH B DHPTENT I Wz, ZoMER /NS
{, EBOEBRRICGRE#MIELZ L3 hho 7.

FEBEON LT 7 LTId— Mm%k LED % f#
L7285, SMEPFELZERT L A& HmEE 57
O, B 5 DL)IEREDOHLENLTHN- LT T,
HHIFDWT 320 LED O S xHItHd 572012, X 6
® Arduino UNO % F &% PC Ik L TR L 7-.

4.3 EBR{ER
FEERTORKIL, W 4 X OWEE THHEESE (Face)
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K1 ETN—TDIT o L REFRONET
Table 1 The order of conditions.

KR | 17V —F H2 -7

1 Face Face
- (1 #HEfm R E~ )
2 Video Light
3 Light Video
- GEFRZINE H328%)

4 Video Light
5 Light Video
R (7 > — Mzl

R 2 FEBRBEOT U — MER

Table 2 The results from questionnaire.

ERHESMENEE
it5 HRMER Video Light p &
FLBAHLTWAEE, i/ (C/D) IFANBERTY | 238 (1.19)  3.75 (0.89) 0.01

HILIATEE LAY
F2. Hu7z (B) HEELTVE LS, HLlld Avdart | 250 (1.07)  4.00 (0.93)  0.02
RTwbIlitko&E Lieh?

T3 AHBREITONALE, Sl dERELVE LA | 238 (1.41)  3.63 (0.92)  0.01
»?

FABECHHLTRLLE, Hi/ (D) FAMELINZ | 225 (1.49) 263 (1.19) 0.14
SLLTWAILILAIEELA?

E5. dhfs (B) LCHFELTVLEE, A7k A2GEL | 2.88 (0.99) 325 (1.04)  0.20
HMZEIELTVRILICATE T LIn?
F 6. A WKL, TAHEE (B, C, D) OATHLIMEA | 3.63 (1.06) 2.88 (0.99) 0.01

TWE L7A?
ERENEDEE
£S5 BRER Video Light p &
W1 EARETORWTIC, EEELDOATVS EEETL | 350 (0.96)  4.25 (0.5)  0.04
7z h?

FTORFHIN, HaizpiEH LIz AdH 27212 | 2,50 (0.58)  3.50 (1.00)  0.04
W FE L7
B3, KA TAVERBESMFIIED Lz S, 2o AE | 2.00 (0.00)  3.50 (1.00)  0.03

2. F

Hielz EHNE LT

WA BTk E TOFEIZMNDS Z LA TEF L7227 | 3.00 (0.82)  4.25 (0.5)  0.04

5. ERHETORTENI, HaAFFTHEaeT®Es LI | 2,50 (0.58)  4.00 (0.82) 0.03
ATLIZH?

6. EREETORGTEPIZ, FLKOS ZLREHLELIKL | 250 (0.58)  4.00 (0.82)  0.03
FL72h?

BT HLAEE LRI, ERMESNGEOATHES A | 3.25 (0.50)  2.50 (0.58)  0.03
ZEdHYFLER?

1EERL, RKICFD 4509 5 1 40 HE TEBSI
HLo THEDT LY (Video) L2573 (Light)
iTo7z. FORIC, EREED 14 L EZBSINE DR
LThobRMICREFROFET 2 To72. £oT
R1LIRT I I, SHEFEIEE5ET, fiao 5>
DT —<ICALTE#EEZITo72. D EDIHFTOEEZ D
I LDODTN—TOWEHRETL R T 72, 2721, ##
FHRC L 2 LEAEDNET I 7V — 7T TANEZ T
BY, T2, HBREOEGHIRERICEE LRV L) IIA®
BTz Lo/, M7V —7L b ITHEREDE
BRARMIIAT> TWADS, Fe LT A@EOT LY
R REFNICENSEE LIRS E)I1CLE. &
7o, MRS HENITbNTWwWAIIar—32 a3y
LFELTHL0, ENORBII/NSIVEEZLND.

5 MO &FE T 212, b 123 L TYT o 72 Video %
k& Light &HICET27 27— FOERRERER 2 12
AT BEE 125 505 BRFHECH L. BB X ERH®
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EHSHE L,
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(F4-5). Zhud, LT LEREC AT LOEHA
BRRESENTEBY, BN EDbO THIFICH I 2 5729
PHEZR L T hhollzbbEZ L. L2 LEDVS,
EIRSINEONE 2 W5 &, FEERBICHE L CTREDH o
T, RESTATHAREDUHEZEZ L TWE I L0 5b
(JE 4-6). 2D EHIZ, EFXRESNE L EZRBSNE O
BRIZEPHLIED, HEOTLEREOMETH L LW
25,

4.4 Z=BREMENOEXEES

COFITIE, ERSNEOFAKEELT LI LT, &
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g E ZosmE~D FEE] LEHRTL.

KRBT OEWFHEOMT 2 ETHE L TBY, EaH%
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Table 3 Comparison of counts of gaze.

Video Light
MEMHEE 7z (1 AN720) | 2418 (44%) 17 [0 (36%)
RSN % H7z 7E (13%) 13 [\ (28%)
K 55 [o] 47 [A]

BEORWERE DI EZ T T ir 24T, T4
REZINE L RBBIMBE~OFEREY ZhEihkoiz. 7-
2L, TZTRESLTYLHOEBI RS BEHT LT
EHLTWDBLER, FREETIHE L o TWBRERHIC
MOBNINE FER L2 E, %5 LTl R
2R 3IIRT. 72720, EREZEIT 3 AVLOTHEME
22 A2, 1 A4 Dfitdh b.

K3 HLEEDOT L ESHE TSI ORRIEKIZRE
FROYGELIFIZERLCIZO220b6d, HENEERFTS3
UL LOEDIELTnA, (RO T L ERETIE, &
DYATLERWIZE LTS, FENOSME I E#RIE
HLTBY, ZBEBSIMEDPML T4 A7 LA IIEEERL
bhTuiwn,

—75, MEHXTIERML L ZBOESINE % I12ITHE
R TW2Z 00 5h. STHITEEFMNTIEH T h s
Bhahoiz, EHL50HFNTORFHEAMRTHE L T2
MIEESLCFLTVERRI AT ATHAL I LIZLD,
ZMEDOEHRYICIILESDHEVE LN Lo/ EZ
L. Lo, EBIE, REFAEZHVS Z L TUEEs A
ULTBY, EZRESMETH-> T ITIZFAEORTHRATH
WEAT) ZENTET .

4.5 RFBEDEODH

COHITIE, REFRADPRBORFEIG 2 5B % 50T
T4, ZRICEZENENHNAED Y, ZOHWIB )RS
HHEATIFERL 72 D IS ENFTE D% ZORED =]
LEFRT L.

FHRIT & 2 SRR LT 572012, EBRHICHEE L
TP TF T L CREENE 2R L7, ZOERTITo
oA, 41 HiTHRZZE DI, EOLNT—<ICH
LT, 7VA VA=V 7DL)IZ&EPEVwOWE
AEHLTWL, 22T, HirehEZi 2B FOAE
[TATFT4T] EEZT, TATF4 THEREL. iz
LHEZ BRI TH B 720, BIBHRLMBAD T
A T4 TNOEBRAHRED £ 9 BEPWIEREET AT 17
BliZ&INnTuwiaw, T4abb, 2O TIHEAEER-Y
72YVDTAT A TERERENFELET S, COTATATE
EHRNTEWERL, 6 MO LY OFET A
TATREROIAER TR 4 1ITRT.

F 4 OFERNPS, FLEETH->TH, WEHEHEI D
EBLTATATaHELZ 05, LrL, @
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Table 4 Average of ideas for each meeting.

Face Video Light
TATA TR 13.0 7.8 10.8
e Gt E 100% L3 5) | 100% 60% 83

DTFLVERETR6EHLLTA T4 7HHRE TRV, &
&4 A5 5 3 ANER CHTRNETH %720, 75%L
IR E N B A, EBIZIZT L ESFHEOMAIC L > THE
DHESINT, FFEDEPMET LTS

—F, MEHFXLTHD &, HLTVEKﬁ/Z?A%
FIALTWAIZ:20b56T, 8%ETHFELMLELIEL
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5. &
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LR AT
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IEJZf_:V\]O)ﬁE%E%aWi, F53 7 ) U IN—= IS VEBD D B
OIER BRI I 2= r—2a YU RETH 5D, 1 AN72
7‘75‘ ®EA OS5 ERaiE T, QETL/\KJ:')
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&, ERSIE LT SN TERRSSINE L A% 1053
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44 TERRESINEBEOFER LS ATV, EIBSE
ANOFEH P ERRESNE LD NT NS Z k%rbt.
I/, V= xy VT LEYRAOERDI-DIZIE, HIZT
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DEXZ: EOLENHERE B —HFETETVE I EPULE
Thb[19. LhL, SIEOEBIC L 5 CTIFRO
AR EIZ X BEMEDTRE WD, 77— b O-RIE

HzHAL, ZOMETIIITEHNORD Z M L.
4 BEOEERTIZ, REBEOTF 1 AT LA ZMED 1 AT
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5. LaL, 43 HiofETlE, TEEZOSNE ER
SIMEORBIIT L A LRIV T WAV, EaHESINE
E3ANDATHB72D, T4 AT A ZERTNDEES
OIS R T VD THBH, #HiRZER LTV
5 EHGHPERL TV LES U0 E IR X I v
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L2d, EREETIIENZNIEREVEEL TV
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