SRF-Prathibha Summer Research
D. Goals and Objectives

Segmentation (detection/identification) of blood vessels is fundamental to retinal image analysis for diabetic retinopathy. It underlays the foundation of this study and consequently, the development of a blood vessel segmentation algorithm is the general goal. Algorithm development will be done using input images from the STructured Analysis of the Retina (STARE) and Digital Retinal Images for Vessel Extraction (DRIVE) retinal image data bases. The more specific goal of this project is to develop an algorithm that will identify patients who may be in one of the first two stages of Diabetic Retinopathy: Background Diabetic Retinopathy (BDR) and Proliferate Diabetic Retinopathy (PDR). Image regions of interest will include primarily red spots, microaneurysms and neovascularizations which characterize the disease stages BDR and PDR [4]. However, additional regions of interest will include exudates, hemmorhages and ischemic (oxygen-deprived) regions [1]. 

II. Procedures, Methods and Project Plan

A. Methods
The purpose of this study is to find the most effective algorithms for the automatic detection and extraction of blood vessels in retinal images using the Computer Vision and Image Processing Tools (CVIPtools) software package [http://www.ee.siue.edu/CVIPtools/ ].
All image processing and computer vision operations will be developed using the CVIPtools software developed at SIUE in the Department of Electrical and Computer Engineering. Customized algorithms for special algorithm requirements will be developed by the Principal Investigator.

Image Database: At least 20 retinal images will be collected from STARE and DRIVE databases and used as input images for both the preprocessing and pattern recognition algorithms. The results will be analyzed and compared with ophthalmologists’ hand drawn images which are available at those databases.
Original-image preprocessing: First the size of image will be changed to 256*256 pixels and the green band of the image will be extracted and subjected to a histogram stretch to improve the contrast of the image.
Morphological filtering: Vessels will be enhanced using morphological filter operations.

Edge Detection: Vessels will be differentiated from the background and extracted using one of several available edge detectors followed by more morphological filtering to “smooth” image object shapes.
Postprocessing: The images will be subjected to color-to gray-conversion and then binary thresholded. A logical NOT operation may be needed to obtain the final image. After extraction and detection of most of the major and minor vessels, observation will dictate the need for inclusion of a Canny approach to edge detection in order to reconnect vessel branch “dissections” that tend to occur at places like missing intersections or bifurcations. In the past, a reconstruction process has been engaged using “Hough transform” as well. 
The final images will be compared with the results of other experimenters as well as the hand-drawn images offered by the databases, using the Pratt Figure of Merit in CVIP tools. Other detection accuracy measures, like SNR and RMS error will be used to cross-check for flaws in detection accuracy measurement.

III. Timeline and Anticipated Results

B. Schedule


The summer semester’s activities will consist of doing more literature searches to increase knowledge of the algorithms being developed by other researchers. The investigator will also, continue to develop and refine his own algorithms, using that knowledge. Also, an effort will be made to connect with local medical school ophthalmologists (Washington University and St. Louis University) to increase knowledge about retinopathy and visual observations that may help in improving pattern recognition and automatic detection of lesions, as well as to increase the database of images. 
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