BRLEZSARERS
IPSJ SIG Technical Report

Vol.2016-CVIM-202 No.28
2016/5/12

ST ADRBICH T 2B EGHRGHREDRETE

R — i)

it o1

ARAE-DO) EOR L)

BEEE © SeHEATENE A0 MGR E HHBIRIR YD B L EbN TR D, SEfTEI AT 5 2 & TR R MR AES
5N%EEZ6NS. UL, BRCIHEAERTOFHEORBRAEIHIICIER Y, XoT, ZOHBE
gy, AR CIEEREZEE L AHETEOMBFILEZRET 2. I EcomETEicBd 5 0f
82 Bulling 5 W%, &M S OB, Kunze 5 DL H 2. 215 TH 50T 2 SIlHEER 35T
HTHOMHNICERTH 2 AREEZ D, 2 I TARTIE, 200 OREED S RETEOMIBICE &
FefiE % Backward stepwise selection Z W GEET 2. SRIOFEDOFHID /- 01T —8 2 v b 2k
L, ZhzeCEHtiZT -7 & 25, F#EIE 30 i 5 24 MIGEE I 1, BRI 90.5% & Aoz,

1. LI

WA, V—F 1 v 7 o4 7a il 00 Th T
W51, 2. V=T4v7 74707, ABHEANE
BT Two) Mgz Ten Xk iz, HAE»ZEZEDIC
DI TFOINT—=FE LTl T oI L, HHVIEZED
FEHRD L TH B (3], HEHORPLE L LXK, IR
ik & HIBIBIE 23D B L SEbNTWS 4. £oT, U—
T4V T4 7071, aEOECEEMHEMEROH 26
hofEEn bt s EEiZ 605, Lal, BIRT
i Mooy Ml TED X2y GARE»ETERT 2 4%
FHBITIE R, 207, [ ol E T, oAz,
ENSSODIREL 3o NEZRA PR EZFHTL
DT 5 2 EITE T, RIINAGSRIZRENEETH 5.
¥oT, BaWZV—T1 v 774 7u 7% AEELT %
CERRMINAHEE L, AT HAEhOmETE
ZR T 2 MEE D .

FETE R BT A0T58Ic, — ARSI 2 V72 b
D 5], MHEEL Y ZHACLbD 6] 2EDRH L. L
L, @D 2780 & HEE T8 21T 5 & 9 7%
BRE 72 5 TOMAD% L, 2T X F 2D T
FRRICBTA T RVLEAELBHLTLE ). #ATYS
DA TV FETERHW T 2 o1cE, SRERE L
WCHEHT 20825 %,

b RBRNIERZFEREBE TAENIZER, T 599-8531 Hitwirh X 22T 1-1
Graduate School of Engineering, Osaka Prefecture Univer-
sity

) nakajima@m.cs.osakafu-u.ac.jp

b)  yuzuko@cs.osakafu-u.ac.jp

©)  masa@cs.osakafu-u.ac.jp

4 kise@cs.osakafu-u.ac.jp

(© 2016 Information Processing Society of Japan

CNE TICHRIERZ V2 SEETENC BT 2R A
{OPEINTWVES, Kunze 6%, /NHvEMEL EE2ET 5
FEHOXEDFD S, 2 —FDFA TS XEDMHEZ
MU 72 7). 720, BETHOMMIIIT> Tk, Fid
fTER I OIFZE T id, Bulling 513, #ERERZ v CHiE
T % S Lireadaks L C\w5 [10. LaL, 2—¥Iicfl
D35 TNA A L Q7O CTERBICITE I 242
W, i, 77 EOED R E R - W 8] B, T
HETELNILCEDO A EZOEN S O 9] 72 £4°
HbH, 1L, REINLXEZHOTWEDOT, FEEEE
TOFETEOMITIZE L Tz,

AR, SEERE LT, HE RS2 HE L KR
Bcotkx nXEHOGETEIZ RN 5, SEHRE v
T ETEOMED 9 B, Bulling 5 D% [10], &S
DL [9], Kunze 5DWI%E (7] 1%, EXALTA ST 97
% EDREBRTANA A SRgEE2 ML TR D, FEE
BT BHETENIIRHETE TR, AT 2 EER
R I3 E T OMIBICER R b DG EF N TV 5
Wbz, 22T, 20320 KRMAETHGNT WD
Rz 2L, ETHomitizir). 2L, &
TOREDFEETEOMMICHETH 2 LIZRS VD
T, BTOREREROH) S HETH O AR SRR
% Backward stepwise selection %\ TGEET 5.

B % v 2 FEREEC o Fi B oM X FER D
RTIRIThbNTWwidro/0T, MO T—% X2y + %
TER L 7=, fEIR L 72T =%ty b Z2{io TSR DEE %
12725, Figgaald 30 2 & 24 ffIEE S,
FEEEIX 90.5% & 72> 7z,



BRLEZSARERS
IPSJ SIG Technical Report

1 EXNAATA Ty ATk BEBEHROE

Fig. 1 A gaze point obtained from a mobile eye tracker.
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Fig. 2 Forming groups of eye movements by sliding window

approach.
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B 3 Bulling 5 & % saccade D73¥H [10]
Fig. 3 Classification of saccade by Bulling’s method [10].
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B 4 Bulling 512 & % n-gram #EDH#l (n=3)[10]
Fig. 4 An example of n-gram by Bulling’s method (n=3) [10].
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Fig. 5 Manhattan distance between quantile points.
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Fig. 6 Linear regression of fixations.
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Table 1 A table of each features.
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Red dots show gaze points.

x 2 FETBHOBHIKEE (%)
Table 2 Reading detection results.(%)

precision  recall F f#i

Bulling & DFik 87.6 87.8 86.3
RS DFkR 80.3  92.0 84.0
Kunze 5 DTk 84.5  92.6 87.6
ETEHVETE 89.1  90.7 88.8

%+ 3 Backward stepwise selection IZ & % RFEOFE IS H
Table 3 Feature selection results by the backward stepwise se-

lection method.

R T LEE e RING Y
RS FiE (%) | FEEE FiE (%)
Bulling 5 OFik 15 86.3 12 88.2
H S DFik 7 84.0 3 84.3
Kunze 5 DTk 8 87.6 4 88.3
TRV TE 30 88.8 24 90.5
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(© 2016 Information Processing Society of Japan

Vol.2016-CVIM-202 No.28
2016/5/12

(5) Hri#

(9) BHT 2

(10) RZANL% &<
7T TALTYADY =V AR THOES NI LGSR O .
W 0D R\ S S D 2 BT

Fig. 7 Examples of images captured by a scene camera on the eye tracker.

| 4 backward stepwise selection 12 & D HlFk X 117 Rz

Table 4 Deleted features by backward stepwise selection.
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