B WISS 2021

VREBERITOREZAW3RTNTILA—YVILDIRE

L BE

TH FE  BK AR

BE.

B XARERT

RAVT 4 YR VRRBIZBWTH X —F v N EEIRT3-00HERNREETHD, SHET

AN oF I TTHIWVINATYZ T —FELIHNLNE XS5 ICHRoTETWS. —HT, VRIZBWTIX
R—0y FEENERRZBITICTRREINDS 2D, R—F v MMMO X —5 v Mc—ElRi X3 H 2 0id5E
RITERMEINZ 2 ICE DA IV —Y a VREDPEL, RA VT4 YW KER &3, 22T, A/
BV, BEWVEEELEZEZ =Ty ML OLITEEDAX -7 BRI 2 2RI AN Y 7 H—V L
EERHAWL 2 B2EZ, 2D 1DTH5 Bubble Gaze Cursor & 3 KITICHERE L7z VR BRIEEFITDRA ~
FA YT FERFEELTVWS., 22— R IOFEEAVWTRAL VT4 Y7 2IT5221I2&D, F71—V=

VX BHENRBINS.

1 ELHIC

RA V7 4 > 7% Virtual Reality (M, VR)
BEICBWTH R —7 v N EBEIRT 2720 DHARMN
RIETH B, HE, VREBREICBIZRA VT4
VIOTETA NI F U TIEDINEAT T —
FHEDHVLNZ SR> TETWS [5, 6.

—77 T, VREBRICBWTREBRDZ—% v b5
B 2HATICTRREINI B e s, =7 v b
PD 2 —7 y M5 S 5 D 5 WVITTERIC
Rk 5 Z 21T & D IERDHEED 5 WITAREEIC
RALWHF I IL—Va VEEREL S X—F Yy
FMlEID 22—y Mic—EER S T WS (T
B, —HHERZTWS) HBETH, X—Fvbreh—
VILEHEMEXEE L ICK B3R, VT 4 YT FIET
X, FORZTWBEITTH — Y LB HEMX BT
% ZEMEFDERDNZINGEITH LWz, K
AT 4 KRR &

COREEZBIRT 272012, T’erxlZhEW, HB
WEERELI2Z =7y VP LIEEDX -7 v b %
BIRT 2 Z IR 2EBNT Y 70—V LiEE v
52 xFZTz. Kz, RiFFETIE Bubble Gaze
Cursor [9] & 3 XICICHRR L7 RA ¥ T 4 ¥ 7 FEK
ZFEIEL /2. Bubble Gaze Cursor 1% 2 XTI 728l
T 7H—VNED LI DOTHD, RIS THERIEX
n3.

2 FEEMRE

AEITIE, NTAH—V VT EME, BXIO
VREBRRIZBII 2L 2R, T4 2T

Copyright is held by the author(s). This paper is non-
refereed and non-archival. Hence it may later appear
in any journals, conferences, symposia, etc.

* IR HIRE T T 0 7T A
TSR o 2T AIEERR

LTINS .

2.1 NTILAH—=YIL

RA VT4 7B WT, HOA—Y IV [3] ZHW
THOX =7y b 2BERT 222, BXUOHD D —
YN A(ZVTH=YN) (2,7 EHCTHEOE -7y
BT 2 Z i, SERER OB AICB VW THT
BEFEERO. L2L, =V 7h—YIUI—EDMHE
RO, Z—=7y MOELEL TV AIRTIZEWL
TR =Y ADPERDOEX =7y b eEZ 2iTikD
1202 =7y b2BEIRT L2 TERV. 20D
MEZRIH T 272D TV — V)L [1] PREX
NTWE. NTNH =YX, H—ILBIUIR—
Yy hONEZHLIZLT, WIZXR—F v r%E1D
FPHEL LR REXICTH -V ILDOKREXEZEFIC
ZEHLEFI MOV 7 H =Y NVTHE. ZONT
NH =V NERIRA VR T 2 — R THTo 7= Fikt
L T# 5 ® Bubble Gaze Cursor [9] 23% 5.

2.2 VRERICEIIZRBICEZRI>T2T

INFEFTIZ, VREMIIBIFEA 71— a UE
Z RS % 72O DWFETHhN T X 7. Sidenmark
5 [6] 1%, VRZEMICBWTEREINZZ—57 v k
OB RS 24727 P EEEL, ZOEE
WKHETHREZE»T 2 Ic Xk 32 —4 v MERT
EZRE L7z, Piumsomboon & [5] &, Z—H%D
HERLUZEBRNCH 2 E2TOF TV bRz s
HaNEH X, ZORE0 2 —F OIRERGES)IC X -
T XNz 2 —7 v M &R T 2 FEEIRRE L 7=
INSDFETI, Eikxhiz2—7ry FEFEHRL
72RICR =7y b EBIRT27:0DHRICE 5D =
AF % BATORBEND 5.

—F, MAOFETEIINSOFEL B, 22—
I =7y P EREH LT 2 DA K DIERZAT
Z5.



WISS 2021

3 I

Fxlx, 2 XTRENTY 7 H =Y VED 1D
T® % Bubble Gaze Cursor [9] % 3 KITITHRIR L
7o VR BB ORA V7 4 ¥V I FIEEREL .
DI, ZORERES XUORA VT4 V7 TilE%
R

3.1 SREBEIE

ARIFFLIZ B W TH W Head Mounted Display
(BLF, HMD) &7 A4 b7 v A 2 EHETHRL T»
%5 HTC VIVE Pro Eye TH D, ar¥ta—XE
HP OMEN by HP 17-an012TX (Intel® Core™
i7-7700HQ, 16 GB RAM, NVIDIA® GeForce®
GTX 1070, Windows 10) T®» 5. %7z, Unity 5
BIZBWT CHERWTT T r—>a v eEEL
7.

3.2 RAVFoVIhHE
ARFEDKRA V7 4 70X, 3RKITHNTHRR L 72
NTNH =YV (1] ZHBICTHRIET 22 2I1TED
Tz, HMD #BHEN=714 bov 077
NA &Y, 22— D 3 RITHI 7 S P 2 BUS
35, BUS U -ER DY EIRATRER X — 7 v b
BOBERZHE T2 212k, bW ER—F v
FEEHT S, EErBEHLEX—F Y FE O
Mo, FOR—T v bDAEELLSIRH—VILD
FREFEL, BEFE (L, 9 i —yire L
THEBEHDORWERRZRTRT 2 (K1), Zoh—Y
AR —D X =5 53 0.6 FO[EEGE CTELE Lt
JBEZRICED, FOX—F v FEIREINS. =2
B, ZOKMIX Zhang 5 DEER [8] IZIE-> T\ 5.

I—PIIMTEED X —7 v b 0.6 LU DRIFRAR

ZDR—T v B REIEZHEONTLI—V )L
MERINZ—F v FEBEINTE 3.

BB, XTNVH—=YNER—7 v T 108
DEOIBREIWZERTEH =Y NVTHED, D
RIZVWITNLDX =7y FEEIRL TWBIREEY &
5. 207z, FEReRbEVWE—F v MEOERE
MWRETELZGE, h—YLAPEXET 272D, H
REBSTZTTRL, =R H—=YILHNITASZ
b, ZOMEERT B0 AE—Y
IR RFRZPEA L. Thbb, e Z2—Fy
F DHREPRAKPREL D KRELS B oGAETH I —
VYIVDREZIFZNLERELSBSRVD, ¥D
Z—ry P HFERENLO. HIETORERI,
Oculus DN LTV AHFEEHFIIZ [4] 1ZiEw
Im&LTW53.

-/ - - o
B 1. BA Y71 VI OBF. HEOREENZ—7y
FBE, BEORESBRINLZ—4 Y b, ¥550

DBE—7y FOBRICES BB h—VILbIhE
<%3 (A).

4 R

H—=Y NI R =7y tEIDFET 2RE DSE
& L7z Zhang 5 DFEE: [8] DFERZ W, LoL,
Z DEBRX 2 KTTIT BT BHMRA >R 7 = — 2 %N
R LEbDTHE. 2010, 3XTICHBIT 5
UL ZHE ST 208N D 5.

72, =V ILICERIT TV BRAERICELTY,
1m ASHEYITH 2 0HETZ2HEND 5. BITHM
DPIFET 3 VRERETIE, FC¥FE1ImDh—YIL
ThHoTHR—7 v b DBEITHRIDEEIZ & - TH
BUCHRZ 2 KEXDER 2720, RREREEZ 22—V
BIOH — VLR OFEEED S BIICERE T 2
FLWAREM A D 5.

5 &bDIC

ARETIE, VRZEENS THW2 2 0tz i v
75— IVED 1 DTH % Bubble Gaze Cursor [9]
Z3XTTCICHER U= RA VT 4 Y 7V FERIRE L.
AFETIE, 2—F OROES IR D ITWX —
Fo 1R FECIIBREXITHI—YILDK
X XDPFNCELLBT B Z Ik, KA VT4
VIRITRB.

SREATFIEDORA > 7 4 ¥ 7MRER i § % 7=
DIZ, RgH—YLdH 3 0EHMD OFEHa > b
B—JIE3LAFy A VERAWTERL VT4 V7
ICCHIERBRZITWD, KA VT4 V7 E, 71—
PaYBETIBIZRA T4 Y IOKEE, 1EEA
fif, BEUOZ—HFEV T4 REDFHHB XUV %E
15, £/, INETIZTY 7 H—VILEE 3T
FNCHEER LT VR B XN AR BB IS B W T
ZEHAI U 22HHNd 7720, BRI ARG S5
LEZTWS.

6 FHIEF

AR I RIS E B EESE 21H03472 DBk %
21372 DTT.



VR BB ORERE FW 3 KT AT h — Y L DIRR

BE R

1]

T. Grossman and R. Balakrishnan. The Bub-
ble Cursor: Enhancing Target Acquisition by Dy-
namic Resizing of the Cursor’s Activation Area.
In Proceedings of the SIGCHI Conference on Hu-
man Factors in Computing Systems, CHI 05, pp.
281-290, New York, NY, USA, 2005. Association
for Computing Machinery.

P. Kabbash and W. A. S. Buxton. The “Prince”
Technique: Fitts’ Law and Selection Using Area
Cursors. In Proceedings of the SIGCHI Con-
ference on Human Factors in Computing Sys-
tems, CHI ’95, pp. 273-279, USA, 1995. ACM
Press/Addison-Wesley Publishing Co.

P. Majaranta and K.-J. Raihda. Twenty Years of
Eye Typing: Systems and Design Issues. In Pro-
ceedings of the 2002 Symposium on Eye Tracking
Research amp; Applications, ETRA 02, pp. 15—
22, New York, NY, USA, 2002. Association for
Computing Machinery.

Oculus. Vision | Oculus  Developers.
https://developer.oculus.com/resources/
bp-vision/.

T. Piumsomboon, G. Lee, R. Lindeman, and
M. Billinghurst. Exploring Natural Eye-gaze-
based Interaction For Immersive Virtual Reality.

In 2017 IEEE Symposium on 3D User Interfaces,
pp. 36-39, 2017.

L. Sidenmark, C. Clarke, X. Zhang, J. Phu, and

H. Gellersen. Outline Pursuits: Gaze-Assisted
Selection of Occluded Objects in Virtual Reality.

In Proceedings of the 2020 CHI Conference on
Human Factors in Computing Systems, CHI 20,
pp- 1-13, New York, NY, USA, 2020. Association
for Computing Machinery.

A. Worden, N. Walker, K. Bharat, and S. Hud-
son. Making Computers Easier for Older Adults
to Use: Area Cursors and Sticky Icons. In Pro-
ceedings of the ACM SIGCHI Conference on Hu-
man Factors in Computing Systems, CHI 97, pp.
266271, New York, NY, USA, 1997. Association
for Computing Machinery.

X. Zhang, P. Xu, Q. Zhang, and H. Zha. Speed-
Accuracy Trade-off in Dwell-Based Eye Pointing
Tasks at Different Cognitive Levels. In Proceed-
ings of the 1st International Workshop on Perva-
sive Eye Tracking; Mobile Eye-Based Interaction,
PETMEI 11, pp. 37-42, New York, NY, USA,
2011. Association for Computing Machinery.

B BAR, IR KA, /NEF E . Bubble Gaze Cur-
sor . NI H — Y JEDHIRIEAOEF . 1EH
WA 2250 CRE, 61(2):221-232, 2020.



