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Analysis of Gaze Mirroring Effects

ErINA IsHIKAWA,! RYyo YoNETANT, !
TAKATSUGU HIRAYAMAT? and TAkAsHI MATSUYAMAT!

This work proposes a synchronous human-agent interaction, Gaze Mirroring,
that an anthropomorphic agent imitates gaze behavior of user while he/she
makes a choice from contents provided by an interactive system. Gaze Mir-
roring can perform as a mirror; it gives the user a visual feedback that makes
aware his/her gaze targets. Gaze Mirroring can also establish the joint visual
attention between the anthropomorphic agent and the user; it elicits gaze be-
havior reflecting interest from him/her. We confirmed Gaze Mirroring effects
that the duration of gazes that focus on the contents which subjects are inter-
ested in becomes longer, through some experiments by applying Gaze Mirroring
to content display system.
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Fig.1 Gaze Mirroring: imitation of user’s gaze behavior by agent.
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information  z= g (U, ar, 201, Siy)
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system Mirroring function
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Fig.2 The visual feedback model for Gaze Mirroring.
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132G IR (responding to joint attention) IZ/¥HE N7, Gaze Mirroring 12\
T, 2—FRBNRAOBARNER]EZATL, == = v M Z N E2BHET 205
ILENEGDIERL T 2 AR D 5. F 2 ILEEGNE, i L BLE AT 2 T~ EHZ A
2L ITEHZHAKETZILTH L7120, nary T vy 01— OEGTEZ 2 —
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T, RHFRETIEZDEBRD Y =IOV THEH L2179,
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*2 Tobii # X60 EyeTracker. SO JAEHIPHIIIN 400mm, & & 220mm, 7% 300mm.

*3 CPU: Core2Quad 2.83GHz, 777 4v 7 #—F :EN9600GT SILENT, X%€Y 4GB, OS:Windows
XP.
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*5 Panasonic # 65 4 ¥ F 77 X< 574 A 7L 4 TH-P65VT2. fR{§EE 1920 X 1080pixel, V7L v a2l —
F 60Hz .
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D= v ERFET T,

*3 u; = ug = —100, uz = uy = 1244,11,'1 = u/2 = 676,ué = uﬁl = 2020
vy = vg = —100,v2 = vz = 548, v} = vj = 532, v, = v = 1180 (HALIXMIHE FOBFEME [pix])
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Fig.3 Experimental environment.

3.3 ERFYI>
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(a) RaryFry ==y bEIEO—H (i
1 (B SYhvDR—LR=—UH B, XEIFHE
B DS, )

(b) #&Ra v 7y DY A4 AROEE

K4 z—Yzrvbiavyry
Fig.4 Agent and contents.
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7T BBEORERT) FREMIE 2T, 2L T, OIS W THEBRES L D EVL S D
SESEIIC, HOOBREDEINI VL DDay Ty Y21y bEL, A7V
BwT2ky b9, 8ty b 32avyyy) 2T 5. ZOHEEHIIE, XIHB
RBER7 2 —RXTOavF vy ~OEBKEDOKE LINHZEEZIZ 5 2 E3HIRFETE %,
Gaze Mirroring | NIREEDZAMIC bR L KT T A REED S 5238, AiffgiTld 2.2 fiiiT
MRz X5z, WIREER K L 72 T8 2 51 & T IRICER L C\w» 3720, NIIREE
DEAE EERETH 2 BREKHI T 2 023D 5. 28, T OFUTHIE D BRE CHERE HE
REFTLTLEDbRWEIIC, BEICHRRT 2ERERNDNRICE ED 25, BRI,
AV F Y OFHX2ERE T, FHHXEZENL 7 10 BXFREOF v 77> a v LiligD
AERRT 2 (B 5 SH).

BR7z—X

FAEEH 7 = — ATl Lzav 7 vy ey b2 1Ry FTOHRL, £y b2oERD
RICASTavTryik 1 DBEIRT 29 27 2HBHICHT. ZOLEKIVTUYICBYL
T, ZNENFALEMGEERTT S, KFEBETIIBL7z82Davy 7y yEy P2V
T, Gaze Mirroring Zf79) Fkit 2 —2 2 v F 2 &R L WERZ ZAICE S HIfTH. &
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B 5 FiGH 7 = — X Tofdma v 5 vy ol
Fig.5 An example of content displayed in the initial evaluation phase.

BPEREIIZBEIRDE T L AR CHIC TR Z2BATH 6 2 & L, BPUE T ETD
TR R 3L &9 2,

EgFH7—X

BN 2 — ADLFITOM T, B ICHENHiZE. B, 1 BIEHORT
SIEIcaYy 7Ty Yy FE2RERRL, #RL-ary 7y Yy DANIRIR 57 b D03H 5 T2
PEIPICOOTHEERD 2, hud, #ERIhkay T vy pii—DEBNRTH 2 &
RS §, B RE D o 72554 D Gaze Mirroring Z1H % bW T 2520 Th 5. %
FZAUTMAT, EREINIT—Y = v MBS 5 2 ISR 2 33

34 HHFE

2.3 fiiCib 7z X 912, Gaze Mirroring 12 & 2 FEEEMIE, FEITEI~ D BEERE O Bk
T 2RO H B EFE R D, it TUT TR, B OBIROARIC L >T, £av
FTYVINLERa 7 vy (1) ROFERRaY 7Y (N) D 2207 V252, Zh
FNADTGUTE 2 57 TH D . TIIIPERENER 7 = — B W TERLIca vy T v,
BONEIRIZ U Do BRI 7 = — X128 T DERa v F vy PRI s a v
TV ELELDEED, I arT v ENI ET 5, FEhRlE Gaze Mirroring
HYOGAELIELDOBAED 2 ZETiTo /7 ®, RIIFETIE

GM + 1 Gaze Mirroring f ) DYEDBIL 2 > 7 2 Y ~DOTESATH)

GM * NI Gaze Mirroring £ ) D& OIEEIR 2 > T 2 ~DOIFEHUTE)

NGM *1 Gaze Mirroring i L DA DEIE 2 v 5 Y ~NOHELITH)

NGM * NI Gaze Mirroring i L DIGADIERAIE 2 > T >V ~OFLTH)

L) AEORETEIZ B 2 5.
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IR DT> T, £7 Gaze Mirroring H,/MICE|F 2k JREIE 2 v 57 VY ~DIE
ORI DA R Z AT 572012, GM T & NGM I, RO GM « NI £ NGM -« NI
LT, 2N FNOFEEEGRE OB OISO W T OMEHINKSIRE 21T . Wik
R, a7y ol BL Y LoXDOUIDBEDL) FTOAL v F— "V ERDS L
THHL, A Y= VN THEFICL 27— ORI PEL HBEICBLTYH, 20
VT UV ANDOFERIERHEL TwE LTS,

RIZ, FHANROBEE Y —v % TV, NS5k 3 3-gram Ik ->THREHT 2, 8l
Wi 2B Y — v OHBFER, avTryyey MOHT a8k FEEKa Y T VY 0¥
BRI NS0, I TRAWICH R TS BEHRTE S a vy Ty YRy PELT],
NI % & DI 2T OEEGARL b DI T 2 EBET ML, &$% — > O HBME % K
5,

4. & 5EF = BR

HiEE TR 72 Gaze Mirroring ¥ A 7 A & T TH A v 2 HWT, Gaze Mirroring ZIH
DOGEEFEE % 20 BB 9 ZH OB I L TiTo 7z, avy Ty yoar )i, e,
RNARE, T—=RXv, F—=%t L7 (K4(a), BE6 M)

(a) /2%

(c) 7—%

B 6 R7=—XTofrary sy Yol (av7yy ol (k) HARLVA LIy 27 0, () falllwry
Y, N7 2R YOI LA=Dh S5, LEEFERESUHRL S, R %)
Fig.6 Examples of contents displayed in the selection phase.The images are referred to the web
pages of nippon restaurant system Inc. , kadokawamagazins Inc. and quil fait bon.

*1 BRIZIE, 300msec BLFOR\E»OHIBTHLE a7 Y 2FEHLT05
7= DRBEHRET.

56, BEb L CRMERRICK
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4.1 ERER

PN X D T4 A7V A OfEERFSE LTRSS 7 B O EHERO R RI] 7 — 5,
kozns #EHay 5y olRIF -2 1ot L R0 %2, Z2azrnBl 7(a),
B 7(b) IR Y

FTEERE A LGHIT -8 1%, GM-1, NGM -1, GM * NI XU NGM -
NI ZNZHUTD VT, FERHRR R O %2 FH L 22/ 2 B 8 1R, Bikay 7
VYR (GM - 1 & NGM - I), ROJERIRa > 7>y R (GM - NI & NGM - NI)
DZFNZHUTET, Gaze Mirroring B ) DD 553 Gaze Mirroring #EL D&M L D,
RO RGOSR T 2 cdh 2 2 L2%bh 5. Fic, Bkar 7Ty
B (GM - 1 & NGM - 1) I2H > T Gaze Mirroring 2 & » CTH AR HI2 2000 msec
F CTOHBIDBHEEINRAD L, 4000msec HiEDOIEGOBEEDHIM T % &) T EHERTE
3, ZNFNODAIZIRERIHTH D pORESHTH 2 2 LR E VR TE B
®, Z ZTlE Gaze Mirroring ) L& L O3 EZ 2 B2 FFD &\ ) WK% 3%
EL, PREMEZEAT 5, Bk v T v Y EEFICE VT, GM - T OEGREHER R O
rPYLiE L 4172 msec, NGM + T OHERIRHGERER O hYLfEid 3510 msec TH H, HEAKUE

5 % CHREAIGRO 57 (p=0.0118). —74, FEfka v T v VEFHIFICE WL, GM -
NI DRGNP YL id 4040 msec , NGM + NI D7EHERHGERF 0 o3 3514
msec TH H, HEEIZRD NP o7 (p=0.0713). %, GM -1 & GM - NI D434ilH,
NGM - I & NGM * NI O3 fHICEREAIZTRD s vk d o7,

RIZ, Gaze Mirroring 179 Z &T, fThHRWEA X DEEEa Y T v Y ITHT 2 HEHEE
RSN L - N2 W5, a2 v T v oid, CEEERE V) B %2R
TEREHCRR S N o720, SCEIRTEIC N & L7 HAEATED & BRI g ok
BB Z 5T TOMEITY. Bka Y5 Y NICBT 230E, MHRSFERANDFEE DR
OS2 HH LR 2R 9, B 10 IC3T. 2 v 7 v Y bk~ OFERHR
R Ccomhr & FARRIC, SO, BR&EEIRAOEHERFRIFFICR L b, HERHRH %
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Fig. 7 Examples of gaze data obtained by the eye tracking module.
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Fig.8 Frequency of gaze duration.
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Fig.9 Frequency of gaze duration in text regions.
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Fig. 10 Frequency of gaze duration in image regions.
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