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Implementation of a Method for Highlighting Direct Gaze and Gaze
Aversion by Changing Video Window Size in Online Conferences
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Fig. 1 Screen on the participant’s side when he/she uses our method. (A) When the in-

terlocutor is gazing directly at the screen, the video window on the participant’s

side is displayed in a large size. (B) When the interlocutor is averting his/her

gaze from the screen, the video window on the participant’s side is displayed in

a small size.
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Fig. 2 Our System configuration. In this study, we imple-

mented our system as a Web application.
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Fig. 3 The center point of the interlocutor’s face in the video
window on the participant’s side, g., the tip point of
their nose, g,, and the vector from the center point to

the tip point.

3.2 BMEQOETAV4 Y RIVDKRESTOEERE
AWZETIE, SMEROELTE Y 4 Y FYDORKEXEE
HE 27002, xR [35) 0E¥EESEICTS. BRI
¥, ¥, MediaPipe @ Face Mesh [36] 25U 71L& A L
WCHUS U7 B> 478 & fy(n)(1 < n < 478) DEERE%E
WT, EHOHDLR g DEEELRETE T 2. g. DEBIEDFHE
REUTOBHTH .

ge=( > fok))/4T8
1<k<478
Z0t%, EOHDLME g. 25, BUR L2478 DS B, IEH
ZANN R DD HRLETH B BDFD M g, ~NDRZ b
N (LU, BEOHILED S EDEDEADRT ML) OF
XRHET 2. ZOXRZ PLOEIBEFHTD S R-H
WKEFEHTFHID Web 51 X 5 D5 % KB L OCRFHEHEFD
SEE A M OAEICHET 5. £z, HOFDLEILED
HDEANDRY FLVOEHEER, SiEMOLTAY 4 VR
TOREZEZIDONRY MLOEXWZKEHIT2 X5 I1CEH
T3, ZAUCED, 1EHIRLELS K, REHFLLR
7R EFEMHETH D Web I X 5D H 2 F5AB &R
FOHEIGEBOHEIN NS VRIZY, SEROL T4
T4 Y RUPKELRE, BMERNOLTAY 4 ¥ KU
B 2 REHEFOEHOFOLA g, ROKEDH g,, BLUH
DHLED B ZDHDEADRY FMLER 3ITRT. 20D
e, SMEHOLFF 7 4 Y RYDKEIREHET 5720
2, REEHFORA BT L, REEHETOEE S EIC
BHLTWS., ZOHHEIIESNEDOZ(IC X D BT
DHEEREEDME R T 3 [37] T2d 72 & CIHRRAT A8 & UH
OB DK & X ICIERMEL D 2 [38) 2D TH 3.
¥z, RFEETIE, ZNEHNOLTAY 4 Y Ry DREX
MEREEETF O T OMNZ TR LTy KIELTL
£5. FOH, BINEMNOLTFAY 4 Y FYDREZD
BN E S 201, SMEHlOL T Y 4 Y Foo
KEXDEHIIHLT, FLld 20 SBEEEZHVTH
3. 1 fmdzb ONFRIE 0.1 3V TH S, kB,
BBMEPRFTEMEFOEMG L EICERTE2 L5185 3

30



CN Workshop 2024

7Bz, BMEMOE T4 4 ¥ FYDKEXORIMER
I8 100px, WX 75px £ LTW3. T/, MEHOL T
I 4 Y FY2EPEHICNE 2 & 51T 572512, B/l
FHMOLFTE T 4 v RUDKEXIDRAMEEIE500px, &
X3Ihpx £ LTWVWB., FETET 4 X7 A DRBEIX
1920 X 1080 TH 3.

4. SEODFE
AETIE, AFEOHRD E OSHOBEERT.

4.1 BMEROETA V1Y FUDOKRSISOEESZE

ZMEMOETA Y 4 Y RVDKREXELEFTL/20
12, SAAEFEID Web H X 5Tz <, SMEHOE 74
v 4 Y RUOHLORMAEZBE L TWS. AFETE, &
MEMOELFAY 4 Y RYDKEXELEET LD, &
FEAHFD & BRI REEHTFRIO Web H X 5 DB 5 F1Al
BIURFTHTOEITH B OAE R HWE. 2075
F VT4 URBOBNE L, RFEHFADEREXFHETF
WARIET 272012, Web I X Z R EWRTZ2R0ENH 5. L
ML, REFHFOHEMURISME[OETHY 4 ¥ R
FRENB T2, Web I A 5 DEMRFIZET 3 RFEHEFD
FAMUS ORETRITHE L WATREED B 5. Z D7z, REEHETF
h o RERICREHEFROYFA Y 4 Y R0 Lod 3
FAaE X CXFEMHTF OEEE A O A E /N VRHIZ Y,
SMEUOETHT 4 Y FURKRELTEIEMETLT
W3,

T/, SIMBEHOELTAY 4 Y FVDOREIEZLEET S
7oz, REEHFOTEGRAH M TIER L, REFHFORRS
HORAZRE LTV, RAFETIE, HHBARDOZEII
X 2R A M OHEEREOKT [37) BBMER DO L 74
VAV RUDOKREIDOEEIHEREZ 5 %2Mi<kD
12, RAEETFD S RIFICREEHTFHIO Web H X 5D H
21718 & OREEHTFOEE A B OAEN NI VW 21F
Y, sEfloeFty s Y FoEkE Lk LaL,
ZDEE, Web X T HEML TWARREEHFELA Y T4
VRIS RN T e 2 HEBU LRI, 256
HERZORETHEZZ5 LEICDELL T, SHEMO
EFA Y 4 Y FUOREXIMERENS. gk, &
FHTEREHZHUERICBWTS, BINEZEFHETIHE
DHEZEML TV Lo THELTL E S AlRE2 H
3. —F, ReEHFOEIEAHBTIER L, REEHF ORI
kWS b, REEHEFSHZ LRI EFO
FRAMERETERVWIICED, EROBEIIBWT
RELFREINTOERSME[UOLE TAY 1 ¥ RO/
{72278, FlOHRELMRTES. 20D, RiHH
Fo 5 AR RFEHFR D Web 7 X 5 D 2 F5HB &
URFEHFORBRA RO AEI NS WIRHZ Y, SinE ]
DETAU 4 Y RUZRELTHIZMAILTVS.

© 2024 Information Processing Society of Japan

20244F11H

4.2 BNMEMOETA V1Y FUDBRBOEE

SMEMDOE FH T 4+ > FUOALE% Web 5 X 7 {43k
WEBETZZEBFLTWS. AFRETIEX, HE LELOS
EROEFA Y 1+ ¥ RULKEEEICND 27-12, &
MEMOEFA Y 4 ¥ FUZEHEOPRIEBELZ. 20O
Rf, 3EIWRLZZ& D%, Web H XI5 EEIZFVWTW3

AU 2 —RIZBWTAFEZ HW5EIE, SIMEH
@ET%W4 R ZEHO EERICEE L5 E & L

ZMEROLTAY 4 Y FUBX Web H X ZHED
E%#k%<@é ZAUT XD, EBMENSMERO L
TAY 4 ¥ RYOERE X UKFEHFOER 2T L TH
DLW RBAREEDR D 2. 2D, ShHnEM
DETHY 4 Y FUVDKEILEET 572HIT, Web h X
ZRESBRAVIEEIE, ZmElloe Tt Y4 v Fok
Web 51 X ZEICEET 2 Z L ZMETLTW5.

4.3 3ANUEDF YA VEREBEADEFEDER
SANUEDF Y T4 v REANDAFIEOMH % MET LT
mé.$$E%3Auk®iyi4yéﬁmﬁﬁ?5k®
12iE, 2 AL EOBRFEHFZ 1 DOEHICHS 72912,
SOV FAY 4~ F7%10®ﬁﬁkﬁTTéb%#
H3. 20, RIEHFLEL 1 DOEMENICE W THER
TE2X2ICFT572012, ERHEHFOMB L TAY 4 &~
R DOELER 5 RIS DKRE XDR/IMES X R AMHE
EREITAREN D L. T, HE EOBEEOETAY 4
Y RUNERIGEIE, INSDERDIEFDRETE
ERETTARENDH B, ZOHBEOMGEE LT, &5
IMEPERE EOITRTOETAY 4 V RURHERTE S &
3k?51®k,%&6% TOHBETAU 4 Y RUDS

, NEWETFTA Y 4 v R YBEIEICEREINS & 5 ICE
%?5_t%ﬁﬁﬁfu@ﬂbfma
5. ¥&®

Fx1x, HEWGRA Y 54 v RFBIBI 28 MEHO Y
T4 Y ERUVDOREXDEFRICED, K£M¥®aﬁ§%
WS B EARB K AR AR 2 SRR RR S 5 FikE 5
t.ﬁ?&m,Bﬁ%&ﬁyi%w%ﬁ%zkfﬁﬁﬁm
WZBWT, REEHFED & AR XFEHFM O Web h X 7
DB % J71AE X CXFEHTF OFEER /7 1A O FE 25N X Wi
FY, ShiEfoeF+ Y 4 Y FoEkEL T3, Zhic
kb, HENRA Y 4 VRERITBVT, SIMFEIR6M
FHRETHEZERL TV A0ErEBEZICHRTE 3,
Sk, RABHENRA Y SA4 0 RHBTBIIET AT 4
YR DOKEXIDOEENSINE ORIRE DR, FHiako
B, BEOWHEEDWINCORAZ0EPEHL2ICT
37-DDEBEITS.

31



CN Workshop 2024
BE M
[1] Zoom: Meet face—to—face from any device | Zoom,

2]

(4]

[5]

(7]

(8]

(9]

(10]

(1]

(12]

(13]

(14]

(15]

Zoom Video Communications (4> Z 4 ¥), AF4L
(https://explore.zoom.us/en/products/meetings/)
(B 2024-10-14).

Microsoft: Video Conferencing, Meetings, Call-
ing | Microsoft Teams, Microsoft (4 > 5 4 >),

A F & (https://www.microsoft.com/en-us/
microsoft-teams/group-chat-software) (z ®
2024-10-14).

TR EFE 2HEI VB RFAZ VO KE
H Zoom O L K — b5 H x50 %
% 1, LY Corporation (4 > 5 4 ¥ ), A F %
(https://news.yahoo.co.jp/expert/articles/
82c7ef07a26ed6e300e573689ee5471051£5d54e) (S
2024-10-14).

FEEPESEE EREEE 2021 (PDF D) H 18 FrE%z
WFHER e SHoBEERE FLY R B1E an
Fay ZROMFEERE B2 H @R K S EEHT,
RFERE (XY 74 >), AF5k (https://wuv.meti.
go. jp/report/tsuhaku2021/pdf/01-01-02.pdf) (5
11§ 2024-10-14).

Garau, M., Slater, M., Bee, S. and Sasse, M. A.: The
Impact of Eye Gaze on Communication using Humanoid
Avatars, Proceedings of the SIGCHI Conference on Hu-
man Factors in Computing Systems, CHI ’01, Associa-
tion for Computing Machinery, pp. 309-316 (2001).

GN A =74 AV v UK At WEB 2T Mg H 77
DEZMST A b3 3% | KFHPETOH LM 72
WADKIFED TERE I THERWEES ) e EE T
VoA VREHE LT AL 2T 3% ), PR TIMES
Corporation (> 74 ), AFH (https://prtimes.
jp/main/html/rd/p/000000011.000072842 . html) (&
e 2024-10-14).

Emery, N. J.: The Eyes Have It: The Neuroethology,
Function and Evolution of Social Gaze, Neuroscience &
Biobehavioral Reviews, International Behavioral Neu-
roscience Society, Vol. 24, No. 6, pp. 581-604 (2000).
Kendon, A.: Some Functions of Gaze-Direction in Social
Interaction, Acta Psychologica, Elsevier B.V., Vol. 26,
pp. 22-63 (1967).

Argyle, M. and Cook, M.: Gaze and Mutual Gaze, Cam-
bridge University Press (1976).

Abeles, D. and Yuval-Greenberg, S.: Just look away:
Gaze aversions as an overt attentional disengagement
mechanism, Cognition, Vol. 168, pp. 99-109 (2017).
Glenberg, A. M., Schroeder, J. L. and Robertson, D. A.:
Averting the gaze disengages the environment and facili-
tates remembering, Memory & Cognition, The Psycho-
nomic Society, Vol. 26, No. 4, pp. 651-658 (1998).
Kendon, A.: Functions of Gaze in Social Interaction:
Communication and Monitoring, Journal of Nonverbal
Behavior, Springer Nature, Vol. 10, No. 2, pp. 83-101
(1986).

Regenbrecht, H. and Langlotz, T.: Mutual Gaze Support
in Videoconferencing Reviewed, Communications of the
Association for Information Systems, AIS Electronic
Library, Vol. 37, No. 1, pp. 965-989 (2015).

Isaacs, E. A. and Tang, J. C.. What Video Can and
Cannot Do for Collaboration: A Case Study, Multime-
dia Systems, Springer Nature, Vol. 2, No. 2, pp. 63-73
(1994).

Vertegaal, R.: The GAZE groupware system: mediat-
ing joint attention in multiparty communication and col-
laboration, Proceedings of the SIGCHI Conference on

© 2024 Information Processing Society of Japan

[16]

[17]

[18]

[20]

[21]

[22]

[23]

[24]

[25]

[27]

20244F11H

Human Factors in Computing Systems, CHI 99, New
York, NY, USA, Association for Computing Machinery,
pp. 294-301 (1999).

Vertegaal, R., Slagter, R., van der Veer, G. and Nijholt,
A.: Eye Gaze Patterns in Conversations: There is More
to Conversational Agents Than Meets the Eyes, Proceed-
ings of the SIGCHI Conference on Human Factors in
Computing Systems, CHI ’01, New York, NY, USA, As-
sociation for Computing Machinery, pp. 301-308 (2001).
Bavelas, J., Coates, L. and Johnson, T.: Listener
Responses as a Collaborative Process: The Role of
Gaze, Journal of Communication, Wiley Online Li-
brary, Vol. 52, No. 3, pp. 566-580 (2002).

Oertel, C. and Salvi, G.: A Gaze-based Method for
Relating Group Involvement to Individual Engagement
in Multimodal Multiparty Dialogue, Proceedings of the
15th ACM on International Conference on Multimodal
Interaction, ICMI ’13, New York, NY, USA, Association
for Computing Machinery, pp. 99-106 (2013).

Teoh, C., Regenbrecht, H. and O’Hare, D.: Investigat-
ing Factors Influencing Trust in Video—Mediated Com-
munication, Proceedings of the 22nd Conference of the
Computer-Human Interaction Special Interest Group of
Australia on Computer-Human Interaction, OzCHI ’10,
New York, NY, USA, Association for Computing Ma-
chinery, pp. 312-319 (2010).

Miiller, P., Huang, M. X., Zhang, X. and Bulling, A.:
Robust Eye Contact Detection in Natural Multi—Person
Interactions Using Gaze and Speaking Behaviour, Pro-
ceedings of the 2018 ACM Symposium on Eye Tracking
Research & Applications, ETRA ’18, New York, NY,
USA, Association for Computing Machinery, pp. 31:1—
31:10 (2018).

Mukawa, N., Oka, T., Arai, K. and Yuasa, M.: What is
Connected by Mutual Gaze? User’s Behavior in Video—
mediated Communication, CHI ’05 Extended Abstracts
on Human Factors in Computing Systems, CHI EA 05,
Association for Computing Machinery, pp. 1677-1680
(2005).

Xu, L.-Q., Loffler, A., Sheppard, P. J. and Machin,
D.: True-view Videoconferencing System Through 3
D Impression of Telepresence, BT Technology Journal,
Vol. 17, No. 1, pp. 59-68 (1999).

Qin, Y., Lien, K.-C., Turk, M. and Hollerer, T.:
Eye Gaze Correction with a Single Webcam Based on
Eye—Replacement, International Symposium on Visual
Computing, Springer, pp. 599-609 (2015).

Overdevest, N., Patibanda, R., Saini, A., Van
Den Hoven, E., Florian ‘Floyd’ Mueller: GazeAway:
Designing for Gaze Aversion Experiences, Extended Ab-
stracts of the 2024 CHI Conference on Human Factors
i Computing Systems, CHI EA ’24, Association for
Computing Machinery, pp. 177:1-177:6 (2024).

Andrist, S., Tan, X. Z., Gleicher, M. and Mutlu, B.: Con-
versational Gaze Aversion for Humanlike Robots, Pro-
ceedings of the 2014 ACM/IEEE International Confer-
ence on Human-Robot Interaction, HRI "14, Association
for Computing Machinery, pp. 25-32 (2014).

Okada, K.-I., Maeda, F., Ichikawaa, Y. and Matsushita,
Y.: Multiparty Videoconferencing at Virtual Social Dis-
tance: MAJIC Design, Proceedings of the 1994 ACM
Conference on Computer Supported Cooperative Work,
CSCW 94, Association for Computing Machinery, pp.
385-393 (1994).

Grayson, D. M. and Monk, A. F.: Are you looking
at me? Eye contact and desktop video conferencing,

32



CN Workshop 2024

28]

29]

(30]

(31]

32]

33]

(34]

35]

(36]

(37]

38

ACM Transactions on Computer—Human Interaction,
Vol. 10, No. 3, pp. 221-243 (2003).

Argyle, M. and Dean, J.: Eye—Contact, Distance and
Affiliation, Sociometry, American Sociological Associa-
tion, Sage Publications, Inc., Vol. 28, No. 3, pp. 289-304
(1965).

Kumar, C., Saini, B. K. and Staab, S.: Enhancing Online
Meeting Experience through Shared Gaze—Attention,
Extended Abstracts of the 2024 CHI Conference on Hu-
man Factors in Computing Systems, CHI EA ’24, New
York, NY, USA, Association for Computing Machinery,
pp. 128:1-128:6 (2024).

Sakashita, M., Ricci, E. A., Arora, J. and Guimbretiere,
F.: RemoteCoDe: Robotic Embodiment for Enhancing
Peripheral Awareness in Remote Collaboration Tasks,
Proceedings of ACM on Human—Computer Interaction,
Vol. 6, No. CSCW1, pp. 63:1-63:22 (2022).

Titsuka, R., Kawaguchi, 1., Shizuki, B. and Takahashi,
S.: Multi-party Video Conferencing System with Gaze
Cues Representation for Turn-Taking, Collaboration
Technologies and Social Computing: 27th International
Conference, CollabTech 2021, Virtual Event, August 31
- September 3, 2021, Proceedings, Springer—Verlag, pp.
101-108 (2021).

Vertegaal, R., Weevers, 1., Sohn, C. and Cheung, C.:
GAZE-2: Conveying Eye Contact in Group Video Con-
ferencing Using Eye—Controlled Camera Direction, Pro-
ceedings of the SIGCHI Conference on Human Factors
in Computing Systems, CHI 03, Association for Com-
puting Machinery, pp. 521-528 (2003).

Corporation, N. C.: NTT Communications 23$2{t 3 2
WebRTC 7 7V HHEERI I AVF 75 v b7 4 — 4
SDK&API, NTT Communications Corporation (4 >
74 ), ANFSE (https://skyway.ntt.com/) (SR
2024-10-14).

Google: MediaPipe Solutions guide | Google AI Edge
| Google AI for Developer, Google (X~ 54 ), AF
5t (https://ai.google.dev/edge/mediapipe/) (SR
2024-10-14).

gL 2 AT ARBICBI 2FELEDOLDOD
BHAERRTE (2022).

Google: Face landmark detection guide | Google
Al Edge | Google AI for Developer, Google ( #
74 v), NF5 (https://ai.google.dev/edge/
mediapipe/solutions/vision/face_landmarker) (%
118 2024-10-14).

Nguyen, B. L., Chahir, Y., Molina, M., Tijus, C. and
Jouen, F.: Eye Gaze Tracking with Free Head Move-
ments using a single camera, Proceedings of the 1st Sym-
posium on Information and Communication Technol-
ogy, SoICT ’10, New York, NY, USA, Association for
Computing Machinery, pp. 108-113 (2010).

Stahl, J. S.: Amplitude of Human Head Movements As-
sociated with Horizontal Saccades, Ezxperimental Brain
Research, Spring Nature, Vol. 126, pp. 41-54 (1999).

© 2024 Information Processing Society of Japan

20244F11H

33



