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Real Time Gaze Discrimination for Human Computer Interaction
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ABSTRACT

This paper describes a computer vision system based on active IR illumination for real-time gaze
discrimination system. Unlike most of the existing gaze discrimination techniques, which often require assuming a
static head to work well and require a cumbersome calibration process for each person, our gaze discrimination
system can perform robust and accurate gaze estimation without calibration and under rather significant head
movement. This is made possible by a new gaze calibration procedure that identifies the mapping from pupil
parameters to screen coordinates using generalized regression neural networks (GRNNs). With GRNNs, the
mapping does not have to be an analytical function and head movement is explicitly accounted for by the gaze
mapping function. Furthermore, the mapping function can generalize to other individuals not used in the training.
To further improve the gaze estimation accuracy, we employ a reclassification scheme that deals with the classes
that tend to be misclassified. This leads to a 10% improvement in classification error. The angular gaze accuracy
is about 5°horizontally and 8°vertically. The effectiveness of our gaze tracker is demonstrated by experiments

that involve gaze-contingent interactive graphic display.

I.ME AE AeHor H¥sil= Aoz F¥l ASH
QIE#lo]=e] & A Fokx Al o ZpdA|
Al Aotk AA AREAE SAlSRAL Qs 4 F Ao 5 e $gRolls sixm Yk

* AeUisty AAEAT s G243 8] AT Mnediana @netsgo.com)
=EH3  KICS2005-02-076, AL AF: 20053 2¢¥ 219

Copyright (C) 2005 NuriMedia Co., Ltd.
www.dbpia.co.kr



FEEA S| =FA] *05-3 Vol.30 No.3C

e
i
10
oo
»
sl
o,
[o
Ing
oot
oy ofo
et
onl
—o
ne
M
Lo
o
Rl
=2

w}
HA Hed A Ad H
e AYa sl 28,

o

L op L
o
rir
o]jt
i
of
of
o,

i £

A r—; on

5 o
mld
o
ol
R
ri,
)

Y 1o, o
tlo % o

gﬂ

K

ot

of

Lo

% 5402 %

ot
tlo

> JH |
ol
lo
o,
f
il
>

ror

ENOrroml rU o ot 2 S
i
ox,
Q\L
rr
iﬁa’ 1
>
op
%
et
2
X
N

ol re
o
;

2

29
F
i
>
O%ml',
g
i
=
» = > 1

fo
EJE'
N g
e
ol
£

H 2UEAANE e Wz A
wgied g2 e $AYlE IR AAE
Jenich e @Esh w3 A A A
o ® o BAE A7) AHgAl tistel my
9ol Basiehs Holtk

B oEpdNE Az BAP 92 Ao
e A AR Aol ojele M AMgAl mE
gAYl Bastte He AAHAA A A
A A A2Re Ak St

(2
oz
ot
tlo
T
K

—

o
ol
pach
o
sy
oft
ol
LR Lo
o
e
o
=
__>i:“
X

2

u2

f!
o,
gl

)
Of

Ftk ey =] 3oy

2 FAFgoRA Y A¥AA 5IFS FHY
59tk A8 FElN FUES 539 W
F 539 BHedE FEH SUELY 7e7)
AR 55 FENUY F2E AEE 7 b
)7 217 "HGRNN:Generalized Regression Neural

)
>

Copyright (C) 2005 NuriMedia Co., Ltd.

Network)”'& o83t} AH&A7} mUElS] 87} 3
9 F o= JILe AL YA JUES
@ A, Q5 Aveld A4 SAlsa 2l Gl
QA Ggo AR ANsE B Ut 1
duz 17 AEE A%E v Adstded 4
qukg 7T A=

FE94E E537] $915te] Hutchinson™ o] W
Holl 273k 880nm 3] # 9] LEDE F A
o mERer FAHT A Hod xUE

A &3k 40nmIF oA 32mwel A2 FHS

Qo] HEHA &
o} AHeld x=9 ol9e] 2k
slst7] flste] 10nm3gTRS A= B3 Ol
o S AHEFoEHR AT o FeHIE 2001
S7H710] 53 dde] S P A U A
Aok 28 12 FAlo] 22 2749 FHe)d LED 1
ot die Jelg o]FoA Sle Hed x=wUE
HERY ATk

QF%3h wpgEo] LED 12]E wab 9] A5
geot &5 Fod o] JEstr] 93 7138
I2E At A5 =EE ¢o] 5Y W IF
LED7} AA3L upgZ LED7} AAEE 3190
U2 &4 925 ¢o &Y ue upgZE LEDY}
AAIL F LED7F AAES sttt wabd 4
FAe Bt HIAEE S A ASI 1329

IR LED

\ cc DJCa mera

L,

-

IR bandpass Filler

Front View Side View

J21 1. st=do] 743 5 FF A =9 At
Fig 1. Hardware Setup : the Camera with an Active IR
illuminator

www.dbpia.co.kr



R/ F0 AFE ABA0|2E A AL AY A8

T2 2 () A% BE G 0) T BE 9% © A9
Fig 2. (a) Even field image (b) Odd field image (c)
Differential image.

8,
Oi
)
}
i
[
of
to

flliole

@, b9 2& A5 2=

o o>

5o Uitk T Sl Gue ve WEs o
ZWe AgAT A5 Wse] FIo| 5 U=
uoh ¥ RE WS SREge) BEe A7
A A5 "E JgelN 4 = 9P A7
stel AQPe WETH AGPIAE Threl u]
B3k 9% 27e] HEII AASUG 1Y 29)

©l AYAe neiFm Uk
AP SRR ool FEFRIGL

A sla ol 4] SVM(support vector

o:]
hl
ol $3% ABon AFsE

R

y &
A4€9 o
machine)®'%& 0] 83

e ARSI

=3 55

=

IS A3t Kalman HEE 7|Wro g 3}
IR %% ol &3tAtt 7] ZH AN TF
915}a1 Kalman E]O] 9J5le] 8- &
_7;‘_1[;}—7“ 3teitk 28y Kalman EEZE F3

|

Lo

ot

O

o
Al Fo] AW Fale] o)dfe] vRe EFo] Ale}
A 7% Kalman ZEo] &3 23o] ErlsaAs
@xol gloms W@ ofF FWMYFS olgdt
l‘T—; o1 =E

> A BHlF FHo oF ¥ FHo| A4
 oIF %e B30l 94 veid we B3
g% FHom 4 2]

311 Fx o™

T #H 54 FE TEXE 2dIm I
Z9] o]FE TF FE Bl J=ETH
S AHESY S2EaE ANtE] Aol 3

Copyright (C) 2005 NuriMedia Co., Ltd.

[

Eye Detection

No
Yes

Update the Target
Model for the Mean
Shift Eye Tracker

A
No

Mean Shift
Eye Tracker

Yes No
2l 3, B3 27 g1y
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