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Robust pupil detection and gaze tracking under occlusion of eyes
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Abstract

The size of a display is large, The form becoming various of that do not apply to previous
methods of gaze tracking and if setup gaze—track—-camera above display, can solve the problem of
size or height of display. However, This method can not use of infrared illumination information of
reflected cornea using previous methods. In this paper, Robust pupil detecting method for eye's
occlusion, corner point of inner eye and center of pupil, and using the face pose information
proposes a method for calculating the simply position of the gaze. In the proposed method, capture
the frame for gaze tracking that according to position of person transform camera mode of wide or
narrow angle. If detect the face exist in field of view(FOV) in wide mode of camera, transform
narrow mode of camera calculating position of face. The frame captured in narrow mode of camera
include gaze direction information of person in long distance. The method for calculating the gaze
direction consist of face pose estimation and gaze direction calculating step. Face pose estimation is
estimated by mapping between feature point of detected face and 3D model. To calculate gaze
direction the first, perform ellipse detect using splitting from iris edge information of pupil and if
occlusion of pupil, estimate position of pupil with deformable template. Then using center of pupil and
corner point of inner eye, face pose information calculate gaze position at display. In the experiment,
proposed gaze tracking algorithm in this paper solve the constraints that form of a display, to
calculate effectively gaze direction of person in the long distance using single camera, demonstrate in
experiments by distance.

» Keyword : Pupil center detection, Deformable template, Head pose estimation, Gaze tracking, Gaze
calibration
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Fig. 1. Flow chart of gaze tracking
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Fig. 7. Head pose estimation using POSIT

V. Pupil detection and gaze tracking
with ellipse information and deformable

template
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V. Experiment results



Robust pupil detection and gaze tracking under occlusion of eyes

17

ol7} 7Fs8k bk}t 850nm el A9 xH, t]AZ o]
= 1920x1080 A& e] 42914 T)AZgo)E AME-FTh

175cm

42"

Fig. 13. Experimental environment

AP e T aZeolst ALEAE] ALE 15m, 2m, 25mF L
of Aakel, 17 149} ol 97le) W G A7 S
4 %@ﬂﬁﬂ:la16i7‘ﬂﬂﬂﬁf%ﬂ%@ﬂié
W7} £1°, £2° %Hﬂlﬁmﬂ Zah=A) e, 3

(200,200) {960,200) (1720,200)

® ® ®
(200,540) (960,540) (1720,540)

[ ] [ ] L]
(200,880) (960,880) (1720,880)

Fig. 14. Reference points on display

08
06
“E I15m
A 2m
#2.5m
a3 16-182 A 1.5me} 2m, 2.5mollA F4% A4 9

© AR ME aelt w0d Ak e
i AWPA Bt 91
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VI. Conclusions and future works
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