CHAPTER 6

 CONCLUSION

The objective of this thesis is to devise an automated process to identify blood vessels in a retinal image and further classify them as arteries and veins. We divided the process into two steps, blood vessel detection and blood vessel classification. Chapters 2 and 3 discussed the process of blood vessel detection and Chapters 4 and 5 discussed the process of blood vessel classification.


We adapted an existing method called as piece-wise threshold probing of matched spatial filter response of retinal images, for our blood vessel detection process. The two improvements introduced in this method were multiple scale MSF’s and the road operator. Both methods did not give a better performance than the existing method. The multiple scale sigma MSF’s gave a slightly better performance than the road operator method. The factors responsible for this performance are the presence of lesions and the parameters used for threshold probing and are explained in detail in Chapter 3. We hypothesized the road operator to identify lesions in a retinal image and therefore eliminate their false response in MSF response of retinal images. Our road operator was partly successful in eliminating lesion response in the MSF response image. There is scope for future work in designing better operators that would effectively eliminate the false response of lesions. Similarly for multiple scale sigma MSF’s there is scope for 

future work in formulating a method to combine MSF responses of a retinal image across different scales.


The process of blood vessel classification consisted of two steps, graph development and artery/vein classification. In the graph development step we devised a method to represent blood vessels in a retinal image in the form of a graph. This graph was used by the artery vein classification step. Some factors were ignored during the graph development step. For example small blood vessel segments were deleted for the sake of computational simplicity and continuity was maintained by updating corresponding connected vessel segments.


The artery/vein classification step involved an iterative algorithm that classified each node in the graph as artery or vein. In implementing the classification algorithm we explored a number of options. For example in the initialization step the options available were property based initialization and random initialization. We chose to use random initialization. Evaluation of the classification process was not a straightforward one. We used a preliminary manual evaluation, which was based on the count of correct decisions made at various blood vessel segment junctions. There is scope for future work in exploring other evaluation techniques.


In our pursuit to achieve the objective of this thesis we considered a variety of options at each stage. We could explore only a few of these options due to computational and time constraints. In these methods we tried to achieve the best possible results. We were successful in some cases and not so in others. There is scope for further work in a lot of avenues with respect to this thesis.
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