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Abstract

Ultrasound (US) imaging is used to provide the structural abnormalities like stones, infections and cysts for kidney diagnosis and also produces information about kidney functions. 
The goal of this work is to classify the kidney images using US according to relevant features selection. In this work, images of a kidney are classified as abnormal images by preprocessing (i.e. grey-scale conversion), generate region-ofinterest, extracting the features as multi-scale wavelet-based Gabor method, Cuckoo Search (CS) for optimization and Artificial Neural Network (ANN). 
The CS-ANN method is simulated on the platform of MATLAB and these results are evaluated and contrasted. The outcome of these results proved that the CS-ANNN had 100% specificity and 94% accuracy. By comparing it with the existing methods, the CS-ANN achieved 0% false-acceptance rate.
 Keywords: Kidney diagnosis, Gabor feature extraction, Cuckoo search, Artificial Neural Network, Ultrasound images. 










Existing system
An automated system is developed for the diagnosis of kidney diseases by using ultrasonic systems in the recent years. During imaging, the system allows the extraction of vast data and good quality of information to detect the diseases. 
The evaluation of global conditions can be made by the process of feature extraction, analysis of images and classify the images by pattern recognition techniques. But still, no technique had improved the accuracy of the system or proved to be best in accuracy for classifying the kidney diseases. 
Therefore, the classification accuracy will be improved with the help of improving the existing pre-processing as well as classification models. This above mentioned limitations and the lack of solutions motivated this research work













Proposed system

Deep learning is a subset of machine learning and artificial intelligence in which algorithms are developed to train machines/computers to detect a specific feature or classify objects. There is limited assessment of this method to identify and classify images in urology. We sought to assess the accuracy of deep learning method to automatically detect stone composition from images of kidney stones.
Deep learning computer vision methods can be used to detect kidney stone composition with high accuracy and has the potential to replace laboratory analysis of stone composition. The accuracy can be improved by increasing the number of stones used for training the network. Future work is needed to see if deep learning can be used for detecting mixed kidney stone composition.













INTRODUCTION

The major and fundamental problem in many medical image analysis tasks is creating the correspondence between the images [1]. The diagnosis of a disease can be affected by any error in medical imaging. Hence, the difficult task in medical field is to find the accurate identification of images for classification. The medical examinations and numerous data are collected from clinical trials for ensuring the statistical significance of studies. The laboratory results and clinical analyses collected from datasets is useful for quality control, investigation of medical research, studies on epidemiology and so on [2,3]. Various imaging implications and technologies are covered by vast medical imaging such as X-ray-based methods in optical imaging. Sonography also called US is used for producing pictures inside the body by exposing the body parts to high frequencies. The diagnosis and therapeutic procedures are made by invasive imaging technology which is offered by US. The scanning of US is used to scan the organs of the body like gallbladder, bladder, liver, ovaries, spleen, kidneys, pancreas, uterus and fetus in pregnant patients [4,5]. The complex geometric problems are solved by some effective algorithms like three-dimensional (3D) modelling, sharp extraction and classification method in medical image processing. The typical geometric problems can be identified by contour data points which connects a proper surface [6,7].Segmenting the medical images is considered as a basis of analysing and understanding the images in medical field [8]. In recent years, many software tools are available for segmentation  in both open-source and commercial purpose. But the open-source software cannot support the parallel image processing .

 Therefore, more number of existing methods use either combining the low-level features or discarding the set of features for classification [10,11]. In this work, the kidney images are trained and tested for classifying the images as normal or abnormal images. The images are segmented and the features are extracted by Gabor feature extraction method and these extracted features are selected by using CS-ANN method. The experiments were conducted on MATLAB and the performance of the method was evaluated by metrics such as Accuracy (Acc), Sensitivity (Sen) and Specificity (Spec). The remaining paper consists of Section II describes the survey of the existing methods used for segmenting the kidney images, Section III describes the problem definition, Section IV represents the proposed methodology, Section V validates the experimental results and the conclusion was made on Section . 




























LITERATURE REVIEW

Several techniques are suggested by many researchers for classifying the kidney images as normal or abnormal in the recent years. In the below section, the existing methodologies, advantages and limitations of the techniques are described. J. Serrat, et al., [12] presented an automatic classification method for analysing kidney stones in urinary parts. The sample was classified as components of minerals, where the system is based on the stereoscopic microscopy principles. The method attained 63% accuracy for the top-class and 83% for the top-2 classes by identifying the texture features and discriminate colour. The problem of unbalanced classes were not handled by the method, for instance mini batches were not build by using non-uniform sampling or weights scheme. J. Verma, et al., [13] implemented segmentation and classification which are considered as one of the best classification techniques. The process proceeds by enhancing the images with the help of un-sharp masking, median filter and Gaussian filter. This method uses image enhancement, morphological operation and then the region of interest was found by entropy based segmentation and finally classified the image dataset with kidney stone detection or without stone. Now, the method was able to predict the new kidney image whether it was an abnormal kidney image that had stone or normal kidney image having no stone. Therefore, the method reduced medical work for many checkups. The experimental results proved that the algorithm achieved more than 85% correct classification result. M. B. Subramanya, et al., [14] identified three kidney classes such as normal, cyst using B-mode and medical renal disease by using a computer-aided classification system. The original images were pre-processed by eight de-speckling methods for evaluating the texture features.

Support Vector Machine (SVM) classifier was used to identify the normal or abnormal images by extracting six categories of texture features. The optimal features were selected for the classification task with the help of differential evolution feature selection. The average accuracy was obtained by Runlength matrix features from ROIs of images that were pre-processed by Lee’s sigma. The outcome of the results indicated the outperformance of the proposed system. 
S. A. Tuncer, and A. Alkan, [15] detected a renal cancer using cell cancer tissues and abdominal images by implementing decision support system. The cancer detection system contained two major stages such as segmenting the tissues and detecting the cancer. Clustering algorithm was used to segmenting the kidney area which was considered as a first step. The identification of renal cell cancer was made by classifying these feature vectors with the help of SVM in the second step process. The Dice coefficient was used to measure the segmentation success, the method obtained 89.3% as coefficient of Dice. But the results were gained from the many organs on the abdominal images, which was difficult to isolate the kidneys alone. 






















System Architecture
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Hardware Requiremet



1. Mouse
2. Keyboard
3. Monitor
4. Ram 4 GB
5. Hard Disck 500GB




Software Requirement




1. Windows -7

2. MatLab-8.3 























CONCLUSION

In this approach, to classify the US kidney images, an effective abnormality classification method based ANN is presented. The achievement of both proposed CS-ANN approach and existing methods are evaluated by using metrics such as Acc, Spec, Sen for abnormal classification. The accuracy obtained by the proposed CS-ANN method is around 95%, whereas the existing methods offers less than proposed one.
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