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Abstract; In order to provide effective foundation for retinal image registration, illumination
adjustment and pathological detection of retina interior and other problems, a fully automatic method
of detecting and recognizing blood vessel for color retina fundus images effectively was proposed.
Aimed at the state with elongated tubular shape and preferably linear structure in local part of visible
blood vessel, combinatorial shifted filter response model that is applicable to strip structure was used
for feature extraction. Taking different features of blood vessel and the end of blood vessel into

consideration, two types of filtering modes with symmetry and dissymmetry were configured for
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tracking, feature vector library was established by response acquired from combinatorial shifting filter
response model (symmetry and dissymmetry) and G channel pixel value together and each pixel was
classified and determined by AdaBoost classifier. The experimental result based on international public
database DRIVE and STARE shows that the segmentation result of proposed method on two standard
databases (DRIVE: Accuracy = 0. 948 9, Sensitivity = 0. 765 7, Specificity = 0. 980 9; STARE:
Accuracy=0. 956 7, Sensitivity=0. 771 7, Specificity=0. 976 6) is better than existing methods. It is
applicable to computer-assisted quantitative analysis of color retina fundus images and can be used as
clinical reference.
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Fig.1 Combined shift filter response model

AR SCR 2 6 307 R KOBEADL LGN 2 R 2
AR

- _ 1 fﬁﬁJf
DoG; (x, y) g XP Y
1 . 12+yz J
271(0.50')26Xp[ 200,507 )’ 2

Horr: o Sy A0 DY & e T R OB 1 22 5 PN R T pR
BbnifE 22 € XY 0. 50, B DoG, Cay ) X i —
A~ On ARz W 40 36 Hp ol IX 8 Ab 78 385005 R 2 L Ak
B TEAM AR S, DoG, (s y) XF I Off %157
B, AR

DoG, (xyy)=—DoGJ (z, ). (2)

AR IR PR T s B T2,
_y,) 9'{)?%%(17 y) 95\'”&@%& DOGa( x— 17,9 N y,)
1 DoG UEPE i ¢, Cars y) B WA 7 45 FH

def
c.Cxs Y==|1% DoG,| ", (3)
Hrph < ARG,

3 e F ML I

3.1 NIREMHE S T LR K o B 4= 5

2H A 57 U8 I ) 1 2 38 2o T — 2 DoG B
I W) 07 149 T AR SF- B33 08 3R A5 14 AR SR e A i B
A NGV AT T3 Be 2 VR a5 R0 L4 A6 B8 A B
5 W o7 A4S ) T B AN P 2 iRt

P& r (] 52 7 [0 3R 7S 2 G % A7 D8 05 i) 1 1)
Hul 4k 8 50 R IR AR L A SCR A8 E o
1) DoG & as 47T A0 3, 4 DLt iR B 1 N
AR BIE Ry SRR A BT o Caes ) BRI B, [ 2
o B [ 5 AR 3R DoG i R F 5 67 B A0 AR (EL e, .
B e T R0 B B S N AR SO AR B G A E
RN 2N A, LEfl 4G 0 08 U 5 B 6 T 5
— R4 PR K A O i AR e )V, 21 A R U8
WA SER E T =Jod .

S={(o»p» @) | i=1,,m}. 4

X o RN IR SR Y DoG IR B # AR UE 2
Cois @) JEARTRILAT B I AL A5 5 n AL 3R DoG U8 I
AL

2 2 FE AL g il i 7 235 44 ]

Fig. 2 Configuration of combined shift filter response
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