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A Study on Pupil and Iris Segmentation of the Anterior Segment of the Eye

Ho-Chul Kang', Kwang Gi Kim', Whi-Vin Oh', Jeong-Min Hwang™’
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Dept. of Ophthalmology, Seoul National Univ. College of Medicine’,
Seoul National Univ. Bundang Hospital3

Abstract

Objective: The goal of this study was to develop a novel pupil and iris segmentation algorithm. We evaluated segmentation
performance based on a fractal model. Two methods were compared: Daugman’s and our new proposed method. Methods:
We received 200 anterior segment images with 3,872x2,592 pixels. Here we present an active contour model that accurately
detects pupil boundaries in order to improve the performance of segmentation systems. We propose a method that uses iris
segmentation based on a fractal model. We compared the performance of Daugman's method and the proposed new method
and statistically analyzed the results. Results: We manually compared segmentation with the Daugman’s method and the new
proposed method. The findings showed that the proposed segmentation accuracy was about 2.5 percent higher than
Daugman's method. There was a significant difference (p<0.05) between the under and over data between the two methods.
Conclusion: The results of this study show that the new proposed method was more accurate than the conventional method
for the measurement of segmentation of the eye by CAD (Computer-aided Diagnosis). {Journal of Korean Society of
Mediical Informatics 15-2, 227-234, 2009)
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Figure 1. Flowchart of proposed method
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Figure 3. Pupil segmentation result
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method

BRIZFEURIX| H1521 M2%
J Kor Soc Med Informatics 2009;15(2):227-234

_ (H-(HN O))
R, = cy
R, = (C*(ZQC)) %)

AVG=(1—(R, ® R,)x100

He} Ce= A7 b &ol7h &3 9
o ded 994, Gt G HEE
AA 271 @A)ele) RE T 99 AT HE g
& Hlwate] kb Ee)zh Mg o
H

ro

2

12

i)

o X
(o]

0,

(it

—=— Daugman method
~© Proposed method

0.10 1

0.08

0.06 4

0.04 - {50 g

0024 ]

0.00 T T T 1
0 50 100 150 200

Over evaluation

Figure 6. The ratio of over segmentation

0.10
0.08
0.06 x
0.04

0.02

0.00 T 1
Daugman method Proposed method

Over evaluation

Figure 7. The comparison between Daugman’s method and
proposed method

231



M2 BHAMY T K M BY 2L A7

d

|gttt o] T akeS o] &ot] HYgEE WiEER
gaket Zlo] AvGel™ 1009 74 AL A&
=2 F8EE Yehdt
RS RS ®lm EAS SPSS(ver. 13, SPSS Inc,
Chicago, IL, USA)& ©] &35t t]-g-3E TA% (paired-
t test)ye TYSFATH

F3d APAIE Figure 6-99F Table 1-37F #o|
e} Table 13} 294 meane 218 2 At Hlo]
HEo] HiZ ofnlgitt. 9¥ 7 Kover estimation) 3t
A5l oM e dBRHE HES 9= Ve
2 Daugman®| W} A <HE HPHA Z}7; 0.0565+
0.26, 0.0348+0.015¢|", FAA zto]= p=0.001°]t}.
3k Ar] H7Hunder estimation)?] 74-%- Daugman®]

&

0.10
—=— Daugman method
Proposed method
0.08
0.06
0.04
4
0.024%
0.00 T T T )
0 50 100 150 200
Under evaluation
Figure 8. The ratio of under segmentation
0.08 -
0.06 x
0.04
0.02
0.00 T )

Daugman method Proposed method

Under evaluation

Figure 9. The comparison between Daugman’s method and
proposed method

232

W AR oA ZH2 0.034740.014, 0.0317+
: EAIA Aol p=0.03°]t}. i
o} A7t BT fod 2tolrt gl Ao g YE
wrh Aleket WPHS Daugman®] WHIF A A
& oA &S /A= vh, oW B3 QA&
oF 2.2%9] Ato]2 el

Daugman®] W& FFo] 4 A I 71
sta B&S 5b7) wjEel, B9 7lskets ¥
SHo R HEHE FEAA oW B expy|ge
Zko] 7L ATt

AAA %5 B 714 Daugman®] *H-2 90.88%,
AQrek WS 93.35%°] FAER UEon, oW
T QA& Aot A Hrte] F8 Aol2

Ebst

Iv. no&

B =52 7j&e] WS /e 53 L 31 o
o B uhHS Actalaitt 859 2t GAHS HSV
Zte} M3l & o|X3le) RERRE ALty 5%
QA wulS Ag3to g T d9S HEN

Table 1. The result of statistical analysis of over segmen-

tation
Method Mean Standard deviation p value
Daugman 0.0565 0.026 0.001
Proposed 0.0348 0.015

Table 2. The result of statistical analysis of under segmen-

tation
Method Mean Standard deviation p value
Daugman 0.0347 0.014 0.03
Proposed 0.0317 0.010

Table 3. The comparison between Daugman’s method and
proposed method

Method Over mean Under mean Average Seg.
Daugman 0.0565 0.0347 90.88(%)
Proposed 0.0348 0.0317 93.35(%)
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