An Automatic Proposal for Diagnosis of Schistosomiasis
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Introduction. The main purpose of this work is the development of a hardware/software framework with low cost for the automated counting of Schistosoma mansoni eggs in fecal examination. The system is based on the detection of eggs of S. mansoni from images of layers of feces exam by a cascade of weak classifiers on Haar features and trained from a particle swarm optimization algorithm in AdaBoost. Methodology. Through a partnership among the research group Xiscanoé, the Graduate Program in Computer Engineering from the Polytechnic School – UPE, and the Laboratory of Schistosomiasis at Department of Parasitology CPqAM / FIOCRUZ, we used the structure and physical support of FIOCRUZ and the blades of stool examinations for people suspected of schistosomiasis as a set of data for this research. The implementation of this project is divided into three phases: (First) - In this phase we analyzed the options for devices that serve as the acquisition of images of slides of stool examinations of those infected. It was defined using a webcam with pre-defined characteristics to ensure a better quality of images. This webcam was connected to a microscope and captured a photo of every segment of the blade. The image has gone through a process where filters were applied that minimized noise and effectively shaped the best features of primitive image: contrast, brightness, saturation and hue. At the end of this first phase, the product is an image file properly prepared for the intelligent system can identify and count the eggs of S. mansoni. (Monday) - At this stage we analyzed the techniques of pattern recognition and elected that better fit for the resolution of the problem. Thus, from an evaluation of the most widely used techniques, such as neural networks, KNN and Bayesian classifiers and decision trees, decision trees was chosen as the technique because its simplicity of implementation and less need for computational resources. Upon election, the technique has been implemented and it was defined the set of characteristics of the egg of S. mansoni used as the standard to be recognized by the system. From this point, we prepared a set of tests using the resulting images of the previous phase to calibrate the system and set minimum levels of acceptance and tolerance of system errors. Still, as the activity of this phase, were made the first records of performance and efficiency. (Third) - At this stage the proposal was analyzed using a technique of computational intelligence (Particle Swarm optimization solution) to optimize the processing time and performance of the system training. Was accomplished by coupling the technique of intelligent computing and pattern recognition technique used in the system. At the end of this process, the necessary adjustments were made for the system to identify and count the eggs of S. mansoni and tested the performance of the new system with the set of images from the first phase of this project. Results. From the sample of 337 positive images (images that contain the egg of S. mansoni) and 202 negative images (images that do not contain egg of S. mansoni) had the training system consisting of 10 single classifiers forming a single threaded more robust classifier capable of identifying the egg of S. mansoni. In early tests, the system achieved an accuracy rate of 60%. The average training time of the system was 47 seconds compared to 275 seconds without code optimization. Conclusions. the analysis of images acquired by the proposed system is potentially promising as we can observe by the system performance. The low accuracy rate of the system is justified by the small amount of sample used, where the literature suggests that the amount of sample used must be more than 5,000 examples. The proposal has proven efficient by providing a great relationship between training time and accuracy of the system, making it feasible to implement the automatic solution as an aid in the diagnosis of schistosomiasis.
