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Reliability Measurement Technique of The Eye Tracking System

Using Gaze Point Information
Byoung-jin Kim*, Suk-ju Kang**

Abstract

In this paper, we propose a novel method to improve the accuracy of eye trackers and how to
analyze them. The proposed method extracts a user profile information created by extracting gaze
coordinates and color information based on the exact pupil information, and then, it maintains a
high accuracy in the display. In case that extract the user profile information, the changes of the
accuracy for the gaze time also is estimated and the optimum parameter value is extracted. In the
experimental results for the accuracy of the gaze detection, the accuracy was low if a user took a
short time in a specific point. On the other hand, when taking more than two seconds, the accuracy

was measured more than 80 %.
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(Figure 1) Inconsistency of the actual gaze
point and the eye-tracking when applied to a
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The projector create a pattern of
near-infrared light on the eyes
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(Figure 3) Pupil position recognition using eye tracking system
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2Ee A

]

A A

-

2~ El S
— =

]

A A

=
—

calibration

"

=

€] projector

™ op ) oF T oo o
"R M W OTLRT RO
ﬁima%ﬂ;?ﬂ
lrL,mleAUIJIL,V
‘Alvﬂ;o UWﬂ.I‘yAIOL
TE R < =
Ves® D
pIRETIn
ot e 1o
Ho‘#d,ﬂ __ Al
A S oy ° <
BLCA_..BML,.%AAM
o5 mH o X
oroZ,_AL:LX%
%0 Li_z_l,ur
LIA_I(\ fils) <
o B
. b )
o RO n LW NS
ﬂmemﬂ_{ﬂﬂe‘.ﬂo
R X
N & M
owaﬂ_&;ﬂﬂ@
m TR E Mo R
oo ROBO B MR o
R® T ok
p KW e B
5 <
W o M i
T ol T o g
SR Z2x
H._JIL,MA,m. = oF
,.%o,MI.AE:Imﬂ z@io
. .ol B ngo
Wﬂﬂrﬂuj. o
oL_]W_u.LE,A e
T l¥ =@
B wﬁ{
Jl_lqm. 1!
Ty ox id
5 " % ok
io_zTW% Aowa
Moy X o RO
o e ® N
= o B/
7§5ﬁ o o
o W o X
oW KT 9

(Figure 5) Coordinate and color information extraction for gaze points
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(Figure 6) Experiment test image
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Gazing measurement accuracy

Test Image 1second 1.5second 2second 2.5second 3second
Ratio(%) Ratio(%) Ratio(%) Ratio(%) Ratio(%)
Imagel 74.1 81.8 85.8 90.6 91.7
Image2 70.6 79.1 89.1 88 92
Image3 75 84.2 100 89.4 90.6
Imaged 67.9 97 85.8 86.6 90
Images 60.3 78.4 83.1 9.4 96.2
Image6 69.8 77.1 83.1 84.4 86.9
Image7 90 82.4 100 100 100
Image8 67.2 68 86 81.3 84.8
Image9 72.4 68.9 86.8 86.7 91
Mean 71.9 79.4 88.8 89.4 91.4

<Table 1> Result of eye-tracking accuracy for
userl
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Gazing measurement accuracy

Test Image I1second 1.5second 2second 2.5second 3second

Ratio(%) Ratio(%) Ratio(%) Ratio(%) Ratio(%)
Imagel 21.6 60 67.2 79.2 89.2
Image2 333 60.1 67.5 76.6 88.9
Image3 65.6 100 89 93.2 871.7
Image4 61.7 100 100 87.5 100
Image5 55 40.2 79.7 86.2 76.6
Image6 30.5 67.6 77.9 71.7 69.9
Image7 78 70.1 82.1 91.6 99.4
Image8 46.2 64.2 72.3 73.6 86.3
Image9 66 68.1 78.8 86.2 84.6

Mean 58.8 78.2 79.4 83.5 87

<Table 2> Result of eye-tracking accuracy for
user2
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Gazing measurement accuracy

Test Image Isecond 1.5second 2second 2.5second 3second

Ratio(%) Ratio(%) Ratio(%) Ratio(%) Ratio(%)
Imagel 80.3 81.9 94.4 88.8 98.6
Image2 71.9 79.7 91.7 99.1 100
Image3 76.2 79.6 85 80.5 82.8
Imaged 100 87.3 87.9 91.2 90.1
Image5 583 68 65.4 71.1 74.6
Image6 47.2 76.3 78.3 60.5 74.6
Image7 63.9 82.8 95.7 100 87.9

Image8 63.6 355 89.8 71.3 50

Image9 75.5 69.8 83.6 83 92.2
Mean 71.4 73.4 85.8 83.5 83.4

<Table 3> Result of eye-tracking accuracy for
user3
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