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Automatic fundus images mosaic based on SIFT feature

Wang Yuliang, Shen Jianxin, Liao Wenhe
( College of Mechanical&Electrical Engineering , Nanjing University of Aeronautics and Astronautics, Nanjing 210016 China)

Abstract: In this paper, a SIFT feature based fundus image automatic mosaic algorithm is presented, according to the
characteristics of low contrast and the geometric distortion between different fields of the view of the fundus image. The SIFT
features of fundus images are extracted and described using vector to determine the feature points matching between two
images, and outlier points are removed using MLESAC algorithm. A distance-slope similarity measure method is put forward
to purify feature points, then the perspective transformation matrix is computed according to matching points between
images, and image registration and image mosaic is implemented finally. The mosaic results of multiple images obtained by
fundus camera show that the algorithm has good robustness and stability, and high-precision automatic fundus image mosaic
can be achieved.
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Fig.1 Feature detection in the DOG images
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Fig.2 Histogram features of fundus image
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Fig.3 The determination of contrast threshold
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Fig.4 Automatic image mosaic of two fundus images

x1 BIPEHEEEFESI
Tab.1 Running time of automatic image mosaic algorithm
B g PFE FRAE AL RRIES R RRAEAL RRAE X UG
kB I FFAR DU b PR
75 40 B
(@B B2 ]/ 2.531 1.259 0.453 0.411 2.910
(197
P AL/ 0.629 0.671 0.235 0.397 0.996
T 22 M R RS 1118 E s DF e BEAT T SE R 52
8 53 ) 8 IR 52 A 7 1 [) — HIR s A [ 49037 £ BRI [
BIEAT Z 08 8 B 3 BF 4, TR RR AR 0 B2 26 By B Al
FT R R AR LI 8 07 3, B 2 K A IR A 3l B

FAURINE S Fios . A ShBFE BRI LUE

5 00 PG B IR 3 G B 4, AR L B G, BRAERS S Z iR 15 F 2 D
A FR E Y. Fig.5 Automatic image mosaic of multiple fundus images




il FEZEA AT SIFT KRR YIRS K115 A 2h PF 4

659

4 it

A

WAWFFEIR R R A 3h PF P i e s AR 42

H 2R T SIFT AR A IR B4R A 3 PRE T k. %
TR T MR RS P B0 Ll 2 AR A 4 L, 7 22 K AT D
B A RL A R R T R I B, St TR AR
VU JE i B st % 4R 220 R, se R 1 HAl 7 ik B A 2, 5
LT RS RIR A DRIE | A A BB

£ % 3Lk ( References)

Brown L G. A survey of image registration techniques [ J]. ACM
Computing Surveys, 1992 ,24(4) :325-376.

Zitové B, Flusser J. Image registration methods: A survey [ J].
Image and Vision Computing, 2003,21:977-1000.

Can A, Stewart C V, Roysam B. Robust hierarchical algorithm
for constructing a mosaic from images of the curved human retina
[ C]//Proceedings of the IEEE Conference on Computer Vision
and Pattern Recognition. Los Alamitos, CA:IEEE, 1999.286-
292.

Stewart C V, Tsai C L, Roysam B. The dual-bootstrap iterative

[10]

application to retinal
registration [ J]. IEEE Transactions on Medical Imaging, 2003,
22(11) :1379-1394.

Choe T E, Cohen I.

closest point algorithm with image

Registration of multimodal fluorescein
images sequence of the retina [ C ]//Proceedings of IEEE
International Conference on Computer Vision. Los Alamitos:
IEEE Computer Society, 2005:106-113.

Choe T E, Cohen I, Lee M, et al. Optimal global mosaic
generation from retinal images [ C ]//Proceedings of the 18th
International Conference on Pattern Recognition. Los Alamitos:
IEEE Computer Society, 2006 :681-684.

Lowe D G. Distinctive image features from scale-invariant
keypoints [ J]. International Journal of Computer Vision, 2004,
60(2) :91-110.

Lindeberg T. Scale-space theory: A basic tool for analysing
structures at different scales [ J]. Journal of Applied Statistics,
1994,21(2) :224-270.

Friedman J H, Bentley J L, Finkel Raphael R A. An algorithm
for finding best matches in logarithmic expected time [ J]. ACM
Transactions on Mathematical Software ( TOMS), 1977,3(3):
209-226.

Torr P, Zisserman A. MLESAC: A new robust estimator with

application to estimating image geometry [ J]. Computer Vision

and Image Understanding, 2000,78(1) :138-156.





