
ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

ISO 3297:2007 CertifiedImpact Factor 8.102Vol. 12, Issue 4, April 2023 

DOI:  10.17148/IJARCCE.2023.124100 
 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 565 

KIDNEY STONE DETECTION USING IMAGE 

SEGMENTATION 
  

Dr. P.D. Khandait1,  

Achal Bangre2, Manisha Chute3, Pournima Gajbhiye4 and Shreya Moon5  

Department of Electronics Engineering, K.D.K. College of Engineering Nagpur, Maharashtra, India1, 2,3,4,5    

 

Abstract: The need for computer-aided medical diagnostics has grown in recent years as the population's need for 

medical care has risen. Because to advancements in imaging technology, Computed Tomography (CT) image-based 

diagnosis has become commonplace due to its cheap cost, reliability, and non-invasive nature. Images of the anomaly, 

such as a tumour, cyst, stone, etc., are analysed using feature extraction, analysis, and pattern recognition methods to 

locate the problem. The imaging technique of kidney-urinary-belly computed tomography (KUB CT) has the power to 

enhance kidney stone screening. As the population's need for medical care has increased, so has the demand for 

computer-aided medical diagnostics. Computed Tomography (CT) image-based diagnosis has grown widespread as a 

result of advances in imaging technology because of its low cost, dependability, and non-invasive nature. In order to 

identify the issue, feature extraction, analysis, and pattern recognition algorithms are used to analyse images of the 

anomaly, such as a tumour, cyst, stone, etc. The imaging method known as kidney-urinary-belly computed tomography 

(KUB CT) has the potential to improve the detection and prognosis of kidney stones. This study (CLAHE) focuses on 

effective computer-assisted medical diagnosis using KUB CT kidney images using contrast-limited adaptive diagram 

equal sign. Success depends on many factors, including segmentation, feature selection, reference database size, 

computational performance, etc. 
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I. INTRODUCTION 

 

 Neural networks, a type of soft computing, stand out among the other ways because they can diagnose diseases by first 

learning about them and then detecting them partially.  The detection of a kidney stone in this research involves the use 

of two neural network techniques, feature extraction and watershed. First, the data is trained using two algorithms. The 

information is gathered for numerous hospitals and laboratories in the form of blood reports from different people who 

have kidney stones.             

The prevalence of kidney stones is noticeably increasing globally. The kidneys have a bean-like shape. They are 

situated beneath the ribs and on both sides of the bone behind bellies. The kidney is roughly the size of the largest fist. 

The main job of the kidneys is blood filtration. By eliminating waste from it, they keep the equilibrium of bodily fluids. 

Additionally, they maintain electro-cutes at appropriate levels. When blood enters the kidney, the job of the kidney 

begins, including the removal of waste and, if necessary, changing the quantity of salt, water, and minerals. The waste 

is then evacuated from the body via a device shaped like a urine funnel when the filtered blood returns to the body. that 

drain to the bladder through a tube called the ureter. Every kidney stone contains about 10% microscopic filters. 

Nephrons are the name for them. renal failure may result from the renal component of the body dying if blood flow is 

interrupted. Kidney stone formation causes congenital abnormalities cysts and urine obstruction. Numerous kidney 

stone types, including renal calculi stones, struvite stones, and stage horn stones, were examined. 

 It is observed that multiple researchers have made an admirable donation to the field of nephrolithiasis detection by 

making a lot of data visible to find the kidney stone. There is a lot of potential for using neural networks to determine 

the grade of urinary calculi. 

 The kidney's minor and major calyces or the ureter may both contain the stone. In medical imaging modalities, 

computed axial tomography is used because it's low noise, when put next to other modalities and thus provide results 

with maximum accuracy. The kidney malfunctioning could also be life intimidating. Hence early detection of calculus 

is crucial. Precise identification of urinary calculus is vital so on ensure surgical operations success.     

To ensure the effectiveness of surgical procedures, precise diagnosis of urinary calculi is essential. one of the most 

crucial and crucial elements in the automatic detection. In order to automatically recognise the stone, segmentation and 

morphological analysis are used after professional pre-processing, which will lessen the possibility of error due to 

knowledge variation of judgement. Several techniques have been presented by numerous researchers in the field of 

nephrolith identification in order to identify kidney stones using MRI image 
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 For the purpose of precise stone recognition, several people focused on robust and effective segmentation. After image 

improvement and noise reduction, the region of interest is recovered from the CT picture. 

The region of interest is extracted from the CT image after it has undergone image enhancement and noise reduction. 

Usually comprised of calcium and acid, kidney stones are a hard collection of salt and minerals. Most people who have 

kidney stones early on don't notice any symptoms, and the kidneys gradually deteriorate. For surgical operations, it is 

essential to locate concretions with great accuracy and precision. Occasionally, nephroliths can be seen on CT scans but 

are not always visible to the human eye.  

Because of this, we favoured automated methods for detecting kidney stones in CT scans using a digital image 

processing methodology that uses an artificial neural network (ANN). 

 

II.LITERATURE REVIEW 

 

TABLE I.  Automated Detection of Kidney Stone Using Deep Learning Models. 

 

           IEEE Explore: 18 August 2022  

        DOI: 10.1109/CONIT55038.2022.9847894 

 Authors: Manoj B; Neethu Mohan; Sachin Kumar S; Soman K. P 

 

Kidney stone is the most common disease now a-days. Proper diagnosis of the disease is required to cure and lead a 

healthy lifestyle. The identification of kidney stones using several imaging techniques is proposed. This research 

suggests a deep learning-based automated kidney stone detection method. An open-source dataset of computed 

tomography (CT) images is used in the studies. The deep learning models are designed to work with these datasets. The 

VGG series outperforms all other deep learning models when their effectiveness is compared. Using the VGG16 

architecture, kidney stone detection accuracy is 99%. The model's performance has also been assessed using a 

technique known as stratified K-fold cross validation. Grad-CAM, also known as gradient-weighted class activation 

mapping, is used to identify the kidney stone's location. Briefly, we are here providing the CT image Grad-Cam is used 

to discover the area of interest after applying the VGG model server for classification, and then an expert reviews the 

output to confirm the outcome. 

  

      2. Automatic detection of kidneys on abdominal CT images using Aggregate Channel Features. 

  

                    IEEE Explore: 23 September 2022 

                    DOI: 10.1109/INISTA55318.2022.9894149 

                    Authors: Merve Karaman; Salim Çınar 

 

 It is simpler to find kidney forms such cysts, lesions, and stones when renal regions are accurately identified in 

abdominal CT images. In this study, the Aggregate Channel Features (ACF) algorithm, which is a machine learning 

method, is used for automatic detection of the kidneys. During the learning process, negative samples are automatically 

extracted from the images. The ACF obtained are formed alternately and repeatedly for N steps using the AdaBoost 

classifier.  Negative samples are eliminated at each stage and collected with the earlier samples. To evaluate the 

effectiveness of the study, the confusion matrix and k-fold cross-correlation approaches are used.  Using the ACF, the 

data set that has been k-fold fragmented is trained using the locations of the labelled objects. Performance analysis 

makes use of the confusion matrix's F1 scores, recall, and precision. The outcomes demonstrate that the suggested 

approach may accurately identify renal areas.                                         

 

3. Kidney Stone Detection Using Digital Image Processing Techniques 

  

         IEEE explore: 01 October 2021 

         DOI: 10.1109/ICIRCA51532.2021.9544610  

        Authors: Suresh M B; Abhishek M R 

 

The kidneys can produce kidney stones, which are a hard mixture of salt and minerals, frequently calcium and uric 

acid. Most kidney stone sufferers are unaware of them at first, and as a result, their organs slowly degrade. For surgical 

procedures, it is critical to determine the exact and precise location of a kidney stone.  Most ultrasound images contain 

speckle noise, which is impossible for humans to remove. The paper consists of problems of kidney stones in the 

human body and detection mechanisms by using Image processing techniques. The Techniques like preprocessing, 

segmentation and Morphological. 
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4. Detection and classification of regional kidney stones in ultrasound images 

            IEEE Explore 01 Oct 2021 

             DOI: 10.1109/ICIRCA51532.2021.9545031 

            Authors: Harsh Dave; Vaishnavi Patel; Jay N Mehta; Sheshang Degadwala    

 Due to the variety of textures and noises, the ultrasound region of interest presents a challenge. The most popular 

method for detecting kidney problems, particularly the presence of stones, is ultrasound scanning. Research areas have 

been burned by automatic ultrasonic object detection, and the current study effort is going in the same direction. An 

application has been created that enables the doctor to locate the stone region in the ultrasound image. The practitioner 

must select the area that the proposed stone presence system deems appropriate. The extraction feature is used to areas 

that might contain stone. Different characteristics, such contrast, second angular moment, entropy and correlation, are 

employed. The KNN classification is used for training picture dataset categorization. Classification system total 

accuracy is about 91%. The confusion matrix will also assess the complexity and exactness of the system being 

suggested. 

  

 

III.OBJECTIVES 

 

 This project's primary goal is to more effectively identify kidney stone issues using images and to increase the 

detection rate in terms of accuracy and sensitivity. 

 

 A comparison of the benefits of supervised, unsupervised, and semi-supervised learning systems is made, and the 

findings of recent studies that used each approach are given. 

 

 To increase the detection rate in terms of accuracy and sensitivity by employing median filters to detect kidney 

stones in ultrasound images. 

 

 To efficiently design a technique for data analysis that relies on automating the development of data models. 

 

 One goal is to categorise data using created models, and the other is to forecast future events using these models. 

 

 To implement and assess current learning algorithms, such as structured prediction, clustering, regression, 

classification, and representation learning techniques that have been extensively researched. 

 

 To detect the presence or not presence of a urethral stone in a patient and its position based on a CT scan.  

IV.METHODOLOGY 

 

Deep learning also includes machine learning, which is essentially a three-layer neural network. These neural networks 

try to behave like the human brain, but they are unable to match its capabilities, allowing the machine to "learn" from 

vast amounts of data. Additional hidden layers can help to optimise and tune for accuracy even if a single-layer neural 

network may still only be able to generate rough predictions. 

 

The term "computerised axial tomography scanner," or CT, refers to an electronic radioactivity image process in which 

a patient is subjected to a narrow beam of x-rays that are rapidly alternated around the frame. These signals are carried 

by the x-rays and processed by each machine's computing to encourage cross-divided countenances or "slices" of the 

corpse. Since these slices contain more information than ordinary x-indications, they are known as tomographic figures. 

For one machine's computation, one type of the following slice is produced; they will be digitally "shapely" combined 

to generate a three-spatial accurate likeness. 

 

 The patient is admitted to check for any malignancies or anomalies as well as for easy labelling and sectioning of 

fundamental structures.In contrast to conventional radioactivity, which utilises a robust and quick radioactivity tube, a 

CT scanner uses a power-driven radioactivity beginning that rotates around the circular gap of a donut-shaped form 

called a base. A television set rotates around the patient during a CT scan, shooting minuscule x-ray beams into the 

frame as the patient is lying on a bed that slowly moves around the stage. As a prescription for correcting film, CT 

scanners use various mathematical radioactivity detectors that are precisely opposite the radiation beginning. The x-

rays are elevated by detectors as soon as they leave the patient and are then transmitted to a computer. To construct a 

3D accurate reproduction of the patient, image slices can be dispersed separately or formed into a single piece. exposes 

the tissues, means, and some anomalies that the doctor is disturbed to see, as well as the frame. 
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CT scans of the kidneys can provide more detailed information about the organs, helping medical professionals 

diagnose kidney injuries and diseases. When one or both kidneys are examined, CT scans of the kidneys are useful for 

identifying tumours or other lesions, obstructive conditions such kidney stones, congenital deformities, polycystic 

uropathy, accumulation of fluid around the kidneys, and consequently the site of abscesses. 

  

V. BLOCK DIAGRAM 

  

 
Fig 1. Block Diagram of Kidney Stone Detection System 

 

A kidney stone is a piece of solid material that develops as a result of minerals in urine. The combination of hereditary 

and environmental variables results in the formation of these stones. It is also brought on by being overweight, eating 

particular foods, using certain medications, and not drinking enough water. Racial, ethnic, and geographical groups are 

all affected by kidney stones. Blood tests, urine tests, and scans are just a few of the techniques utilised to diagnose this 

kidney stone. Doppler, ultrasound, and CT scans are three different types of scans. There is now a sector of automation 

that is also applied in the medical industry. The usage of accurate and correct results as well as appropriate algorithms 

led to the rise of many frequent difficulties. Medical diagnosis is a difficult and hazy procedure by its very nature.  

  

VI. CONCLUSION 

 

The ultrasound image has been preprocessed in order to identify kidney stones using the recommended methodology. 

Segmentation came next, and the final step was to analyse the generated image morphologically. The final photograph 

assisted in pinpointing the stone's precise location. The edge detection technique was then used to determine the shape 

and structure of the created stones. In order to effectively treat kidney stones, the Gaussian filter and feature extraction 

neural network are used. Canny Edge Detection lifting approaches for recognising the large characteristics for precise 

categorization of kidney stones compare with grey scale conversion and filter.                                                                                                                                                                                       
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