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Incorporating Corner Information for Extraction of Eye Features

TAN Hua-chun, ZHANG Yu-jin, LI Rui
( Department of Electronic Engineering, Tsinghua University, Beijing 100084 )

Abstract A new eye feature extraction method incorporating corner information with deformable template is proposed in
this paper. In the energy function, the comer information of all corners in the eye template is used. The corner strength
being used in SUSAN ( smallest univalue segment assimilating nucleus) is introduced to define the corner energy term.
Incorporating with corner information, the eye template is located more robustly. Considering the local property of eye
corner energy term, three steps optimization process is adopted to deform the eye template. To test the robustness of the new
energy function, the initial parameters of eye template are set randomly to simulate results of various preprocess.
Experimental results show the new method is more accurate for eye feature extraction.
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Tab.1 Some pre-processing techniques
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Tab.2 The information being used in some methods
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Fig.1 The geometric model of eye feature
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Fig.2 Image representation of corner energy

term proposed by Xie et al.
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Fig.3 An example of corner strength field
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Fig.4 3D representation of corner strength
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Fig.5 Principle of corner energy term in locating eye template

BRI M AR R, RA SRR R A TR
EMHE R BB, A R BB R T BRI T4, B,
K AT RE B T A A BE R T T4, 0 AR AR B AR R
Wi, Fi,ZER a2 b, B S 5 i B X
5 BAAHE B XK RE B IO L BT 2 fr . R
G K RRAFHXHERIMA, RFILEN SR
A STIRAT R R BT R, BEFANERT, 4
SN A IR BN, — Xt IR B AR AT R

3 XRERSHH

3.1 WaE

BABEMNFEENERERBEERNIHS
B, —SHERFRES 1 WPHITTIHR. W
BREYURBELELEBT. AW, b TREXEK
H R DL RREUR B B R &R, AR 8L
BEEBANMBSEEAMEF, EEAXP, A%
ENHRSEHRE MEPHREVERBRENHE
ST, B, EXEFIHhERERHN 6 M
R, EAREERELE, RARERELMER
b EmA—EELMRE, UED S ARG
ERIANMBSE, ERMRAFTENEELIRED,
HERATREMNBAEIEMREENTHSE

ERAERBRZH, BRHERABRNA R
B EE S WA R A RGREE., HP, A8,
EEBMAESEEARAESZEFITESD. A
FOBESNRES 2 THHRG)HEHRE, K,
B USAN m R 4ER 3, ARBUX 8 22§,
FA B 7 L 389 4 R v 00 308 0 08 2 ) A A RGO
BER, H6ARTXERMNAT, H,BH6(a)
ARG,

ASCE R A Matlab #4752 8, 3 4 L SC A0 AR
BB R £ Pentium 700,256M Py 77 69 1 S 0L b 47
THR, FEMRKREEGES,H 110 HkX A
Cohn-Kanade A FEHEE" 10 EXRAML T

(a) AR (b) B 58 (¢) WfHR

7
|
(d) @# (e) RERER

E6 BabmsR

Fig.6 The results of preprocess
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Tab.3 Average error of corner of some methods
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