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Corneal arcus segmentation method based on multi-scale color replacement

Yuan Weiqi', Chang Le'?,Zhang Bo'

(1. Computer Visition Group, Shenyang University of Technology ,Shenyang 110870, China;
2. Guidaojiaotong Polytechnic Institute, Shenyang 110023, China)

Abstract: Corneal arcus is a white ring shape variation formed on the edge of the cornea, which is mainly caused by the abnormal lipid
metabolism in human body. This corneal abnormality is significantly associated with the lipid disorder and atherosclerosis. Using image
analysis method to detect corneal arcus can help people find the abnormal lipid metabolism in human body conveniently and in time. In
the image acquired in natural eye open state, the corneal arcus is often occluded by the eyelid randomly, and disturbed by light spot and
blood vessel. In order to improve the robustness of the algorithm and reduce the locating error caused by the random occlusion of the
eyelid a corneal arcus segmentation method based on multi-scale color replacement is proposed. Firstly, the image is quantized.
Secondly, the image is processed with the defined color replacement strategy under different scale templates. Finally, the object
segmentation is achieved. 1 968 images in our database were used to conduct experiment. Experiment results indicate that with the
proposed method the segmentation accuracy for the 1 968 images reaches to 97.0% . The proposed method has high robustness and is not
sensitive to noise.

Keywords :image processing; corneal arcus; multi-scale; color replacement

RSB REREAL SR YK R o AR AR IR 5 ik

SRR AT 285 110G 32, T LA Ay 18 W7 45 45 A I 3 i

AR T-BE ™ o T AR BRI b a0, i g A
LRI A, EBIE I T AR MRS 75 LA I AR IR 25 5 7 A 0 2 i L e

SR R A A OB R A s g, RS HLA Wy S £ S AR R

CEARTREAQEW ST P BIR BEFCRL M g, R0 et i L P 2 R v

BARTR SRR AR S5 AT A OGHE i L5 3 2009 4F , ARSI 1 AL 40 BT 10 TF B - i 22 4

1 3]

T

Wk H1:201602  Received Date: 2016-02
KU < K A ARk (61271365 ) 1 H BE )



LA

BUHGRT 4 2T 2 R B A I8 47 3 1 237

FRPEATRR I, Ramlee R. A. 258 A" 75 5 1] 14 0 i 5 46: 0
TR B JR A A AE £ S A PSR W A0 =& 17 I ] 2
Ak i T % R e IR B R A T v I H —
FAb B s HLR 2 R 30% 1A —4k X I8 A B OSTU [
HBEREATAGI . 2015 43 R4 A 3R T 5L F R i
IO 5 PG 1) 1 R AF S AGE I J  , 32% Jy % 3 e ARG N 4 B X
I b A R AR B ARG A 10 A S E AR A AR Sk
i 5 DX SR 5 P T % e R R e 62 T L %5 o 32 3 R
IBE S AR R . Yuan W. Q. %6 A X HLA £ K 4F 36
AT i3k [X 358 %) € 08 AR RN BE AT 40 A, kB H LS 4y
T RLG ST O AR AR R A SR . Kumar S. V.
M. 25 A LR A5 R 2 R AR 57 O LA, SR T 3
FH b5 SR ML 454 10 5 2k 58 I R % o A
LA IR, 7N 2R B Bz O ¥ B T 100% 11 432
WER R, FEDUR B BE A3 R A v Rk B T 96% o BUA
SRR AE ARG DU (1 3 A v B AT 43 B A I AR PR Y X 3
T e XF MR A T 2 6 Y il 1, Be 60 1% £ I 4 30
) 12 DX, 7 e e DX 3 v 0 I 2 4 B A A
—J7 T, AT 6 B AR A A TR EIE, th T8
BEAL S B B AL PE DL R B RS 1 28 14 2% 52 W S AL 1) UE B
PEP S S T AR X AR A L AR 5 A B S BR  1E
1) X I [ RAR 2, 30 A 456 52 44 I T RS0 LA I 25 5
S HEFE M (1 X 8K, 3k 4 PR 28 5 ) 17 B 3k K A B S AE 3R A
NIRRT P o Ol = 17 € 4 P = [ N s SR
FA G HLE A B B2 AR R B [ BT
HIATO A EN T o XA RS AR IR 04 43 50 0] LIAE N
— PR TRAL IR 5, 6 T e A R A AR DU B 1Y
e HAA R

A PG o 2 G A B A5 R 3 R T B ML AR 5
W TR B AR o SR MG S s e DL K H AR
ANk, AR E— T AR5 . HATE 2RI T
WEF A EAR 5 H ik, Xk R LR JL
) ST B B 4> E T % RS B A RUX S
B AR A E F [/ — A BARI NG 0052 ) 56 F X 3k
BT, S S el H B IR 2 8% AN g
B R B LS 5 3) TG o310 1 %07 X g
PR IR 4 ) S TR 7 i T AR B
[P R 5k E 0 0 DA B AE I 985 5 ) 6 F B 4 B
T SRR R

B o — SR 118 0L FH 403 S R E A, 2 AT T4
TS FRR GG AL T RG S EE
AR B 2 S TR TR E L TAARFR T2
{H T JC A e, A —FE & T a
BT AR B8R L B AR SOy B B AR, AR A 4%
LA BR A SR B AR AR B R @ & b, A7 7
METWER AR GEPY 2 E SO 1y 5545, 1 H.

FEIG SRR Z WA G T . T A B 58 o
PN AR PR DI 23 5, B4 T — R T 2 U B
S b T e A R

2 EBHERBESEIRE

FUAT, 137 B AR Z B0 m] ARSI M A L I R
— LR N TR 12 W, i A — SE B SN T
27, 2015 4, Nasution A %5 A BRI T4 2
I RS A BT L {5 06 1) A B AR R B R R B R
FRTET XA B AR SR AR I B AT R I 3. A Y
T P 2 o P R T A R PRI A i LA
A FBEEAFIMHE R BARE R D 0 TRBUA T3
SR PR AN TS (NI P QSRR 2 AU &SN
5 UL B R B 2R R R Bt AT B AR, 1R 5 1 BrBoR 4
£ 984 AAMAJLIT 1 968 MR UL IR (R, BT A T 15
FEARF AT ELCHR B AR Sk PR TR &R, B ik 1]
GANE L P TR PP A 3 HAT 5 A 3R AR AL [ 12
353 g, H A& 2R B UL AL — 22 R, A SCHE Y
HET 2 RO B0 145 A A IR 4 B B B30k i R A ] 2
Ji7s o

BT B A 15

Fig.1 The iris images in the database
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Fig.3 The image color distribution after the image

is quantized with 15 kinds of colors
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Fig.4 The image 3D distribution after the image is

quantized with 15 kinds of colors
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Fig.5 Schematic diagram of all the objects in the image
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Fig.6 The schematic diagram of the replacement
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Fig.7 The segmentation result and determined
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Fig.8 The color replacement result with different

scale templates
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Fig.9  All kinds of interference factors in the image
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Fig. 10 The process of noise removing
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and the average number of iterations after quantization

The relationship between the number of colors
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Fig. 12 Change of the number of colors for each iteration

after quantization with 30 colors
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after quantization with 15 colors
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Fig. 14 The segmentation effectiveness analysis for

different quantization algorithms
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Fig. 16  The interface of the corneal arcus

detection system
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