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Diabetic retinopathy is retina-related pathology that causes vision loss. Repercussions of diabetic retinopathy can be prevented if the proper medication is adopted 
at the early phase of progression. Hemorrhage is one of the characteristics of DR that emerge at its early stage. The objective of this research is to develop an 
automated algorithm for hemorrhage detection. The proposed method comprises three stages. First, the image is preprocessed to improve the appearances of 
retinal structures, whereas the brightness levels of fundus images are corrected adaptively by a gradient-based adaptive gamma correction. In the second stage 
of the proposed work, the prospective hemorrhage candidates are identified. Hemorrhages are characterized as low-intensity structures surrounded by bright 
regions. This property leads to the design of a Gaussian based-matched filter to enhance the low retina structures. Entropy-based thresholding is employed to 
eliminate the low responses of the matched filter. The hemorrhages that are associated with blood vessels are isolated using morphological operation. Novel smart 
window-based adaptive thresholding is used to segment the hemorrhages. Lastly, the connected component, color, texture, and hand-crafted features are extracted 
from each candidate. The support vector machine is trained with the descriptors to discriminate hemorrhages from non-hemorrhage candidates. The classifier is 
tested, and hemorrhage candidates are segmented using a window-based segmentation. The method has experimented on DIARETDB1 and DIARETDB0 image 
datasets. The outcomes show the effectiveness of the propounded segmentation and are compared with state-of-the-art techniques. Precision, recall, and F1 score 
parameters are used to evaluate the performance of the algorithm. The proposed method achieves a high F1 score with 83.85% and 72.25% on the DIARETDB1 
and the DIARETDB0, respectively.    
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