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Abstract: An effective pre-processing method is proposed to overcome the influence of a bright ring
caused by the edge of a color fundus image on optic disk localization. Then, a novel method
integrating the morphology, ellipse fitting and a Gradient Vector Flow (GVF) Snake model is
proposed to implement the segmentation of the optic disk. The proposed pre-processing method uses
least square method to fit the edge of color fundus image, and then clips some bright pixels near the
edge. Finally, it localizes the optic disk. Furthermore, the proposed segmentation algorithm segments
the optic disk by 3 steps: vascular erase, ellipse fitting and a fine tune step using GVF Snake model.
A test is performed with 1 200 color fundus images from Messidor color fundus image database. The
test results indicate that the localization accuracy for the optic disk rises from 95.4% to 98. 7% as

comparing with the traditional method. Moreover, the optic disk segmentation error has dropped from
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12.5% to 9.39% as comparing with the current known best algorithm. It concludes that the proposed

method of automatic localization and segmentation of optic disk in color fundus images have strong

practicability and high accuracy and are suitable for the computer-aided diagnosis of ocular diseases.
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Tab.1 Correct localization numbers of optic disk on each

dataset before and after pre-processing

Dataset Before After
basell 96 99
basel2 94 97
basel3 96 97
basel4 93 100
base21 95 99
base22 95 99
base23 96 99
base24 96 100
base31 99 100
base32 99 99
base33 95 98
base34 93 97
total 1145 1184
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Tab. 2 Comparison of localization accuracy rate of optic disc

and average processing time for each picture

Tk TE A R 57 5K B R/ (0 F Ak B /s

CHT[22] 1186 98.8 1. 67
Proposed method 1184 98.7 0.32

L S 6 v A7 7 A B R T R R R
PRAE L, & 5 CE K LA R 7 MO iR . & 58
XIFAEPAEREEE, MEERT KAFNSIE
IR EEAS A 9 7% . iHE Messidor 048
rh B G4 I 78 SO T AT, ik S RIS L 1A
AR R PR I5 L BR RS HY I L R B o AL ok
IR 5 A S v v A AR ) R R E A6 T O A B O
AR LA S e JEE Al AR 9

(DA RZMIREE WHEREMSER (OFEML
(a)Fundus images (b)Falsely loc-

(¢) Localization
results
5 A 7 ) A0 28 15 i o 1) 191 5
Fig. 5 Falsely localized examples of optic disk with

with lesions alized results

lesions

 5Ca) 72 IR BHE K 1Y H 3 1Y R 6 R iR 1K
5, B 5(b) £ 6 56 T2 HE J2 48 152 22 07 1Y 0 35 X el
B 5P BMEBEMZ FEITERERE,

3.3 fiEaR

1E Messidor MR IK ERE I 2 LR 36 T 90 4
Ay EVRIEMMER R 3 IR 20 1 PR A R A o K
AT T

B R RS PR

Ca) WA 5 for 485

(a)Localization

(WOHEFEE () GVF Snake J%
(b) Ellipse fitting  (c)Fine tune us-
results of optic ing GVF Snake
disk

K6 BT HI B ¥

Fig. 6 Examples of optic disk segmentation

&l 6 CR &1 UL A T L - RO S 7 1 35 4 B B 3k
B MR AR 0 43 B 45 3, P ] 6 (a) 2 2
JE LB FI R F A R 6 (b) Hh il L A i 2k
WA LR K 6 (oA EERER
it GVF Snake 8% 30 55 0990 & 53 #1245 28, 1€ 6
(b 6Cor g @ &Lk 2L X T ahbric iy
MEX B, WTLLE B RMEAEMHELE 2R S B XK
Fahbric g KA R Z GO T . 42t )8 4%
SR TSI E R NV EE SR & TR TREAE SR N
WG . JUHES =47l TS,
BRI AU A 45 R 5 L R s € 85 RAFE BRI 2
S AH R )5 GVF Snake i1 58 %, 43 %
R I A I A L Fhn e 45 R W) & X i —
U T A SCRE AT S e

AL B S IR R E LT $8 brfl

Area(SNG)
Area(SUG)

Forp: SFRAE D FII AL X G G RN LR

E=1—



5 43

AR LT, 45 R (0 MRS SR B B 30 7 45 53 ) 1193

T3l b th OB DI s BRI Area O RoRSRTETR,

TE Messidor BRI EIMGEHE P2 1Y 12 4> $d 48
(dataset) , B> E 40 48 (9 100 M R i &1 45 v B AL
eI 10 i G R AT R 28 53 0 52 3, o 3 4 A B s
£ BT E R R ) LA R R R RS TR 8305 122
()7 B A5 R R 1S B A 25 3k 3 PR .

x3 NEFHNEEFESIMRESE LM
BMYEE LW EHERE
Tab. 3 Average error rates of optic disk segmentation

algorithm on each dataset and whole database

Dataset LE

basell 9.13%
basel2 9.47%
basel3 9.21%
basel4 9.37%
base21 9.42%
base22 9.67%
base23 9.29%
base24 9.38%
base31 9.51%
base32 9.73%
base33 9.35%
base34 9.15%
average 9.39%
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