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Abstract ; The currently existing contour extraction algorithm extracting the corneal contour of corneal vi-
sualization scheimpflug technology (Corvis ST) image.due to the close gray distribution of the cornea
edge local image,the corneal contour extracted generally is incomplete or corneal contour edges extracted
appear small extenuation. This will destroy the integrity of the corneal contour,and the extracted corne-
al contour is seriously inconsistent with the actual original corneal image. In this paper,a high-efficient
image processing method based on OTSU algorithm is designed for contour extraction of corneal images
collected by the Corvis ST. Firstly, the corneal image is processed by impurity removal, gray scale and
image denoising to reduce the amount of image computation and digital image noise interference. Second-
ly, the image is segmented based on OTSU algorithm,and mathematical morphology operation is added
on the basis to smooth the image boundary and fill small "holes". Finally,Canny edge detection algorithm
is used to extract corneal contour in the image,achieving the purpose of extracting high integrity corneal

contour. On the same image data set, the contour extraction algorithm (B-OTSU algorithm) designed in
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the latest button contour defect detection system is compared with this algorithm in the experiment. The

experimental results show that from the perspective of contour integrity and accuracy, the corneal con-

tours extracted by the proposed method are obviously superior to the corneal contours extracted by the

B-OTSU algorithm in the button contour defect detection system.
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Fig. 1 Diagram of corneal contour extraction algorithm
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Fig.2 A corneal image segmented from corneal video
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Fig.3 Corneal image after impurity removal
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Fig.4 Corneal image processed with gray scale
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Fig. 5 Cornea image after image denoising

1.4 B&RHE

PR o 0 B33k Ry 35 (L 4 1) R 35 F X 38
EI R, T Corvis ST R0 43 5 H 1 &%
iR 5 S 0 R A AR B 25 S T DAAS SCOR
FHMER OTSU, H 5 B 4K 18 F R 1) K bk
N AL B R @ e E U E S | D NG
et 0 e RABAE S e AR B . BRI BE TR I K
(B NG RAR R 1A 2 5 H 3R o A B,
PSR BE B AE N w0 Al o, - A AR B K B H
w N

w = aw, T Qv » (2)
PIAN IR T7 22 6° N -

o =alw—w)’ +plw—w) ()
O AR AR RE T 8 -

T = max{s" (k) },k € [0, N—1], 4

1.5 ESENE
BRI A 2f s B RS AL B v i ) — Fh e

TH, A S8 8A LS SHIE LI L
BAAC AR D R ER . ARICRA TIEA B H
T2 5 58 5 . TF 38 502 46 % R 3E 47 58 )6 il
Je R RK . T LA BR R e b aE 0 S s
AR L5 S8 B K I S el mT B T A0 /0N B AL AR, 3%
E& . sfBmT .

P-Q=(P®QXQ. (5)
P-Q=(PRQB®Q. (6)
PRQ={z|[(Q.NP#4¢]}, (7
P®Q= (x| (Q.,< P}, (8)

Hrh, RGO MIFEE L6 MHEBEE, (D Nk
EH L FRES PEEITE Q WKE SR, 2
Q T WS Q WIS Al P AHAS A Ry 25 i Q Y
JE A EES .G HEREE, FRER P
T EEFTT R QI 45 R L Qe & T P B Q Y i
ST ENES.
1.6 MBERLEIRE

AL Canny 31 G546 I 5335 X £ 5 1) 56 6 1F
ATHRE . H T2 A v S AU S 2o i A R B oKk
TIA P G B B i I 35 L 1 A R T P A B i %
P22 BR TR b, 5 FIAR 38 22 1000 KB 25 5k o B
i . FESLIWE 5T b, 28 5 v R U R PR R A K
(EVE

Wew(i ZZy

ZJERH T 3X3 1 Sobel 5+, 35 1 HAEK
07 1) B RS FEAE g, (s y) FIEE BT )R RS (H
g, (x.y) SHEA R

g.(x,y)= g,(x,y)+ Soble, (x,y) , (10)

g, (x.y)= )-f(f,y>o (9

g, (x.y)= g,(x,y)+* Soble, (x,y) . 1D
FrLh 2 BB BB E(E G (2, y) I 6 AT LA
A

G(x,y)= Vg.(x.y)" +g,(x.3)" (12)
0= arctanw . (13)
g, (xsy)

Canny 5k R AR R A0 H K 40 fe i 2 . 548
18 3 R ViR mg R AL 8 2o e 9 7 A B K X i %
AR R e B R T i B A P D S 3 2% [
PR A A/ T v B R HLOR TR B E R R A Y 8 i i
DX IRAR 2K 7 HL R A7 A e Bt A Dy S
h%.

2 LWHERSHR
X Corvis ST 1€ B ¥7 12 Wi o 72 H F 48 210 1) K%



« 212 -

SR FH 5 T 040 AL 410 e J5 JROIE G AR 4 v B it Y B-
OTSU 5 ik £ B2 1 A 158 52 58 K15 il 6 o
Sl RIR o3 Wt TR R 2% L PR BOK B2 A 26 Ak B 0 7
X A5 2 i 45 R AR 1R — 25 i IR R e L TR
HILL R B e 25 o 18 B0 2 ER AL 31 T B AR B d )
SRR 1 £ A B LR AN 7 s

6 Rz P340 %0 R 3R e 4G M 2R 4t P A AR R ER BX
HERINAREENNRE
Fig. 6 The corneal contour effect diagram extracted by
B-OTSU algorithm in the button

contour defect detection system
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Fig.7 Corneal contour extracted by this algorithm
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