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Technology Development for Non-Contact Interface of
Multi-Region Classifier based on Context-Aware

sz, olmy”

Songguo Jin, Phill-Kyu Rhee”

2

IS AAFA Ve A7 AirEEe dEEo|ARM Fof7h Sl AEolA A= SAlE AlEst

2 o
o, H2 32} HolEls 02 gk HASAAYE FR 4TS T A0 /T gebA] B ERoAL
A7k 4 4T AEL A AU ThEFY B5] W ASSL THEL /O F AR QEulol s T
e, o] 49] AdaBoost FAFE A 54 Aolo] 3 Wk A o] 8T 4 g7] el 9 AA el
d 4L 9% hwl 2AoA] FE3] AT & Ak A5S AT T 5 Gtk b B =R 2849 uYS
A AH 24 9 eRes AL 97 £ Jele] ARIN AdaBoost ThE Qe BEE AN Ak HAL ofe
AR 7)5e AR, 34 9 AAse] A4S B 2 238 AN 769 55 U v 35 Shag 230 ol
1= 0] HBHOR AGHAON = B AsL FHHE vl A8 4 itk A8 AAS wret A
742 Aofsi] Zut Wl o] §olo] UAZL0E S sk, 49AIet BdRS HEFORM FHSIAE. Fits law
of o5} HeteLon], Ak HUAAE WAste] AAZEo R AHSA P LT Aekshe HFAALE 7]
3 Q47]8 Bste] WK% Qlemlo] A=Al Fgo] Eobd Aoltt.

Abstract The non-contact eye tracking is a nonintrusive human-computer interface providing
hands-free communications for people with severe disabilities. Recently. it is expected to do an
important role in non-contact systems due to the recent coronavirus COVID-19, etc. This paper
proposes a novel approach for an eye mouse using an eye tracking method based on a context-aware
based AdaBoost multi-region classifier and ASSL algorithm. The conventional AdaBoost algorithm,
however, cannot provide sufficiently reliable performance in face tracking for eye cursor pointing
estimation, because it cannot take advantage of the spatial context relations among facial features.
Therefore, we propose the eye-region context based AdaBoost multiple classifier for the efficient
non-contact gaze tracking and mouse implementation. The proposed method detects, tracks, and
aggregates various eye features to evaluate the gaze and adjusts active and semi-supervised learning
based on the on-screen cursor. The proposed system has been successfully employed in eye location,
and it can also be used to detect and track eye features. This system controls the computer cursor along
the user's gaze and it was postprocessing by applying Gaussian modeling to prevent shaking during the
real-time tracking using Kalman filter. In this system, target objects were randomly generated and the
eye tracking performance was analyzed according to the Fits law in real time. It is expected that the
utilization of non-contact interfaces.
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Table 1. Speed of proposed method

0-1 1-2 2-3 3-4 4-0
A 1.4 4.23 7.91 14.71 17.29
B 6.64 10.13 13.95 22.02 27.28
C 2.79 6.66 8.65 149 19.5
D 191 6,56 12.97 16.06 18.59
E 2.56 5.79 7.83 9.08 11.93

I 2. OIRAE MEHE WY £k
Table 2. Speed of mouse interface

0-1 1-2 2-3 3-4 4-0

A 4.83 14.81 2151 35.63 41.65
B 11.22 23.47 31.44 42.87 51.65
C 6.07 15.43 19.45 28.54 34.23
D 3.55 11.39 23.51 28.75 32.07
E 4.45 9,29 13.55 16.22 18.74
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