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A Novel Automatic Registration Method for Fluorescein Fundus
Angiography Sequences Based on Mutual Information
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Abstract: Fluorescein Fundus Angiography (FFA) is regarded as the golden diagnostic criteria for fundus
diseases. However, dislocation or rotation of the interested images on anatomic landmark (like retinal vascular
branches, neovascularization), caused by inevitable eyeball movement, brings about difficulties in subsequent
quantitative analysis and progress assessment of the diseases. In order to solve the above problems, a novel
method based on mutual information is proposed for automatic registration of FFA image sequence. Firstly, the
vessels of image sequence are segmented by multi-scale linear filter and down sampled hereafter by image
pyramid. Then, the similarity of sampled images is calculated by mutual information and the evolution strategy
is adopted to optimize the registration parameters. Finally, the transformation matrix with maximum mutual
information is obtained to register the FFA image. Tests with FFA image sequences of 4 patients (total 1039
frames) show that the overall registration rate of the algorithm reaches 93% and the failure rate is only 1%.
Compared with the classical registration methods, the proposed method shows better comprehensive
performance in terms of registration rate, computing speed as well as robustness. It lays basic foundations for
quantitative analysis on FFA images and potential clinical application.
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