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Input method using divergence eye movement

Shinya Kudo, Hiroyuki Okabe, Taku Hachisu,
Michi Sato, Shogo Fukushima and Hiroyuki Kajimoto

Gaze input interface offers hands-free operation by using the view point position as the cursor coordinates on the
display. However, it has a problem that the selecting operation of the button is undistinguishable from viewing eye
movement. We propose a new input method by measuring the divergence eye movement, so that when the users
move their viewpoints forward, the button is naturally “pressed”. In this paper, we compared this method with

conventional method by selection task and evaluated the effectiveness of the proposed method.
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Figure 1  Angle of convergence and divergence eye
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Figure 2 Estimate of the depth viewpoint position

=1 X

REUDRZF
[

TARTLA — BEND#HIR

B FLRNBEA
M3 R

Presentation technique

Figure 3

3. =R
ERTIEOBRIEL 2 ML T 2 EREZIT- 72,
FEEOkBE LT,
7.

70, ek
Bt B 2 O o IREFik & g 21T -

(©2012 Information Processing Society of Japan

3.1 REBRIER

FEBRBREZM 4187, RERET 4 A7 LA OIEHER
700mm (272 % K 5 ICFHE ZYUCEE L, #ERE OIRERALE
ZEE L IR E F 0 27 LA OEEED 700mm DA,
R G B U W IR X T 4 AT LA DD R
700mm T&H D 7). & 2T, BHIONE & EHEFHE G034
C2WT 4 A7 LA 5 300mm (ZF%E L=, HEIZ R7=
REIZA U 2 AR JEAE 22 1T 20mm ISFI 2§ 5.

Wi FLAST BRI — A% 9 72 65mm Z FH VS, HLAREH IS
(EyeTech Digital Systems f1:%! TM3) (XL « MBI A
% T8 2 B & B O EH ISR A2 v . &ﬁHA%
HEIZ 1.0° TohD. EBRBAMERTICHRE ZNE IR L,
427V4¥ﬁ£%ﬁt£@ﬁﬁﬁ®%%)7V~Va/
1T o7 AWET ¢ 27 LA OFREEEIT 1920 X 1080 T,
PR £ #5 C /K7 18) 35.7deg, TEE 7 1A 23.3deg T - 7-.
FERFEORZ > O RE X E—i 40mm DEFFTHDHDT,
BE A HR CACE ), TE A E HIZ3.27deg TH D .
HEE (213 OpenGL % W=, FEBROKETF 2K 51T7R7.

VAN
7R A

BED T4R7LA
BHEIDRE

RIRETAIEE

X 4 FEBRERBIN

Environment of experiment

Figure 4

B 5 EBROKT

Appearance of experiment

Figure 5



TR 2T IR E
IPSJ SIG Technical Report

3.2 EEBR&H

WEEELE L TRITX FHA~DOAT EBRE 2 WA
EHE L. BATEANL, T4 A7 LA RO BANCHSA
EBRETHILET, TAAT VLA LORZURHLIAEN
TWE, BRORITEHEERE D BN EICET D & E
CLHIESNDTFETHSD. —JF, BEZHWZANL, £
BoORL v ET 0.5 BDEMARLUZRICRE L HES D T
ETHD.

TAARAT LA EIZ 9 DOEFEANAORY v EFRKRFL,
HRZ SHOETFE T X MR L. #RFICZ 0%
FTEANESEL., BANBNEUESEAICEELWET2F
EATTHOTIERL, KTOBFEATITHIOERL
o, 5Oo0¥TFANE 1Ry ML, BITEX AT, WA
AN FEENENIZX L TI0 By MToTlz. EBREEO R ¥
VELE AR 6 1TRT

X 6 FEEREEX
Figure 6  Figure of experiment screen
33 SEERFIE
F7, WHREITBEATE HRA~OATNENR D7D 12
DRRERITEANFIEOME 21T o 7. EBRBAMKE, 5 #r
DT EANTT DL RE L, AJNIHho =R &
AN LT BFOERFREZT LIz, £RITH 5 B OKARE
Mz, A+ REE 1y b L, KEBRETI0OE Y
FORITEAT 272,10 By METH, 5 DORIEE & o7z,
BATE AT ERIERIS, BEEZ WA FEIZEN D20
OB & 12 SRRETV, FEORNTRITEITo 2. B
B L 22~28 %034 (B14 (AAxER), k24 (V
T havys MER 14, ATFER14), FRER 24.6
%) ThD.

34 EBRBER

BHWRE OEEFREZK 7, AN ZK 8 IZENENE
L TR

BATE AT, BREATIOEZRITE HIT 80%E T,
BRIETFIE LV EEENR -T2, ASEERICE L TiE

(©2012 Information Processing Society of Japan

BExDFMN 15 IFEHESANTEHHEMB RN, L
MURNLRITE AT L& AT L OMICHEFE 2234 F
nNipinoi-.

100 -
90 -
80
70 -
60
50 -
40
30 -
20
10 |

() H

BiTE AN

7 EEE ()

Figure 7 Correct answer rate
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Figure 8  The input time required
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