
KIDNEY DISEASE ANALYSIS USING CNN 
MODEL 

R.Bindu Madhavi1 , M.Hemanth2 , K.Pravalikha3,  S.Sukrutha4. 
1Associate Professor, Dept of CSE, Sreyas Institute of Engineering and Technology. 

2UG scholar, Sreyas Institute of Engineering and Technology. 
3UG scholar, Sreyas Institute of Engineering and Technology. 

4UG scholar, Sreyas Institute of Engineering and Technology. 
5UG scholar, Sreyas Institute of Engineering and Technology. 

Associate professor, Dept of CSE, Sreyas Institute of Engineering and Technology. 
 

 

 
  Abstract:  
   

Early diagnosis is required for effective treatment of kidney disease, but traditional methods are efficient and effective. This study presents  
convolutional neural network (CNN)based model combined with user relationships for the diagnosis of kidney disease. CNNs analyze medi-
cal images to identify abnormalities with high accuracy, data augmentation and transfer learning to overcome data limitations. The interface 
provides doctors with instant diagnostic results and clear visualization. This scalable, efficient system demonstrates the potential of intellige-
nce-based tools to transform kidney disease by improving early detection and efficiency.. 
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I. INTRODUCTION 

 
Kidney disease is a major global health problem affecting millions of people worldwide, causing significant morbidity and mortality 
Early diagnosis and effective treatment of kidney diseases such as chronic kidney disease (CKD) are important to prevent serious co
mplications, including kidney failure. However, traditional diagnostic methods often involve invasive procedures, extensive diagnost
ic tests, and rely on specialized specialists, which can be timeconsuming, expensive, and unavailable to many patients. Recent advan
ces in artificial intelligence and diagnostic technology (deep learning) have opened up new possibilities for improving diagnosis. Co
nvolutional neural networks (CNN) are a type of deep learning algorithm specifically designed for image analysis and exhibiting hig
h performance in image processing. By utilizing CNN, kidney abnormalities can be detected and classified according to medical stan
dards such as ultrasound, CT, and MRI scans, thereby improving diagnostic accuracy and efficiency. The userfriendly interface solve
s the limitations of traditional diagnostic methods. CNN models process medical images to identify kidney abnormalities with high a
ccuracy, while the user interface provides clinicians with intuitive tools to visualize results, analyze patient data, and achieve clarity i
n time. This combination not only improves diagnostic procedures, but also provides easy access and ease of use in clinical settings. 
Challenges such as class inequality. Furthermore, the integration of user interaction enables Good and usercentered solutions, bridgin
g the gap between advanced AI tools and realworld medical applications. This combination has the potential to transform the impact 
of kidney disease diagnosis, improve patient outcomes, and provide a non-invasive and effective solution to support the physician. 

 
II. OBJECTIVES AND METHODOLOGY 

 
The main objective of this study is to develop a convolutional neural network (CNN) based model for automatic detection and cl
assification of kidney disease using CT scan images. The model is designed to accurately detect various kidney abnormalities su
ch as tumors, cysts, and signs of chronic kidney disease (CKD). In addition to developing the CNN model, this study also aims t
o integrate user interaction, which allows doctors to easily upload CT scans, instantly get search results, and interact with the sy
stem. The interface will enable access and use of AI tools even in hospitals with limited resources. This method will help solve 
problems such as data size limitation and different classes, making the model more robust and generalizable. 
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Data processing steps include normalizing pixel values, resizing the image to the desired length, and applying optimization techniques such as 
rotation, translation, and scaling to improve model accuracy. The learning transition will attempt to improve the performance of pretrained mo
dels such as ResNet or VGG to improve the performance of kidney disease diagnosis. Register for training. After training, the model is evaluat
ed with performance metrics such as accuracy, sensitivity, specificity, precision, and F1 score to assess its diagnosis. At the same time, a user i
nterface will be developed using frameworks such as Flask or Django that will allow doctors to submit CT scans, preview images, and view di
agnostic results. 

 
 
 
 
 
 
 
 
  
 
 

 

 

 

                                                                                               Fig.1: Uploading CT scan for Prediction 

                         

The interface will provide instant feedback and allow users to easily interact with the system. Fast response time. Once integrated, the system wi
ll be tested for efficiency and usability in a clinical setting, where doctors will evaluate the model’s accuracy in diagnosing kidney disease and th
e impact of easy-to-
use treatment. The final evaluation will determine overall effectiveness, usability, and potential for clinical adoption to improve early diagnosis 
and improve patient outcomes. 

 

 
III .PROPOSED SYSTEM 

 
Our proposed method combines a convolutional neural network (CNN) model with user similarity to simplify the kidney disease predicti
on process for doctors and patients. Combining AIassisted image analysis with a practical, easytouse interface, the system aims to increas
e the efficiency and accuracy of kidney disease diagnosis. 
 
A.CNN Model for Kidney Disease Prediction 
 
At the heart of the system is a CNN model that learns different types of CT scan images to identify various kidney abnormalities, such as 
cysts, tumors, and signs of chronic kidney disease (CKD). The CNN model uses deep learning tools to extract relevant features from med
ical images, reducing the need for manual and expert interpretation. The model’s effectiveness is to make good use of techniques such as 
data augmentation and transfer learning to solve problems such as limited data and unequal classes, making humans more accurate in real
world applications. 

 
 
 

                       Fig.2:Creating a CNN Model                 
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B.User Interface for Seamless Interaction 
: 

We created a user interface to make the CNN model practical and applicable in clinical settings. The interface allows doctors and patients
to easily upload CT scan images and receive instant diagnoses. The interface is designed to be intuitive and requires minimal expertise, al
lowing clinicians to make quick measurements and informed decisions. Patients also benefit from instant information that helps them bett
er understand their condition and treatment options. 
 

 

 
 

Fig.3:Prediction based on uploaded image 
 
 

 
C.Real time Prediction Accessibility 
 
The integration of CNN model with the user interface enables realtime prediction of kidney disease directly from CT scan images. The 
system shortens the diagnosis time, allowing doctors to provide faster and more accurate treatment plans. In addition, the user interface is 
optimized for desktop and mobile devices, making it accessible to doctors in various locations, including remote or limited area. 

 
IV .IMPLEMENTATION 

 
 

Implementation of the method for diagnosing kidney disease by combining it with a convolutional neural network (CNN) model with a user-
friendly interface to provide good and accurate prediction. This section describes the development, deployment and testing process of the extens

ion, focusing on key components such as data collection, CNN architecture, integration and interface design.  
 
 
 
                                                                                            Fig .4: Images dataset  
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A.Data Collection And Preprocessing 
 
The primary step of the method included collecting different sets of labeled CT filter pictures speaking to different kidney illnesses. The 
pictures were collected from open therapeutic records or taking an interest healing centers. The information preprocessing organize 
incorporates the taking after steps: 
Picture Normalization: 
The pictures are normalized to standardize pixel values and make strides joining amid preparing. Grant the measurement to guarantee 
consistency 
Information expansion: 
Misleadingly growing the dataset utilizing methods such as revolution, interpretation, scaling, and change can offer assistance avoid 
overfitting and progress the generalization capacity of the demonstrate. 

 
 
 B .  CNN Model Architecture 

 
The CNN model is the basis of the system designed to recognize kidney disease from CT scan images. It has many convolutional layers that extr
act features from the input image, followed by a pooling layer to reduce dimensionality. The final output method uses the Softmax function to di
vide the image into different vectors. The model is designed to use deep learning and adaptive techniques such as ResNet or VGG to exploit the 
learning features, thus improving the accuracy and functionality of the model. 

 
                      

   

 C . Model training and testcases 
 

Once the CNN architecture is defined, preprocessed CT scan images are used to train the model. To verify the quality of the evaluation model, t
he data is divided into training, validation, and test cases. Adam optimization using the categorical cross-
entropy loss function adjusts the learning rate to improve the training. The performance of this model was evaluated with metrics such as accura
cy, sensitivity, specificity, and F1 score to evaluate its ability to diagnose kidney disease. If necessary, the model is optimized to improve perfor
mance before being deployed to the user interface. 
 

 
Test case Id Category Input Description Expected output Reason for Selection 

TC1 Cyst Image of kidney with 
visible cyst 

Correctly classifies as 
“cyst” 

Verifies the detection of 
cystic abnormalities 

TC2 Normal Image of healthy kidney Correctly classifies as 
“Normal” 

Confirms the model 
distinguishes healthy 

kidney 
TC3 Stone Image of kidney with 

visible stone 
Correctly classifies as 

“Stone” 
Ensures model can 

identify kidney stones 

 
D. User Interface Development 
 
The user interface (UI) is designed to provide a consistent and userfriendly experience for healthcare professionals. It allows users to ea
sily upload CT scan images using draganddrop or browse functionality. Once the images are displayed, the system uses a CNN model t
o perform the analysis and display the results, including the type ofkidney disease detected and the confidence score. The user interface 
is designed with clarity and usability in mind, with instant feedback, image preview, and interactive zoom to find areas of interest in the
 scan. The frontend is built using HTML, CSS, and JavaScript, while frameworks like Flask or Django are used for the back-end. 

 
 

E. System Integration 
 

The final step is to integrate the CNN model with the user interface to ensure efficient communication between the frontend and backend. Wh
en a doctor uploads a CT scan, the image is sent to the CNN model for analysis. The model processes the image and sends it back to the user i
nterface to make immediate predictions. The interface displays these results in an easyaccess format, allowing doctors to make quick decisions
This integration has been tested for accuracy, efficiency, and usability to ensure it meets the needs of clinicians and provides timely, accurate 
kidney diagnostic results.  
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V.CONCLUSION AND FUTURE SCOPE 

The proposed framework illustrates noteworthy advance within the determination and treatment of kidney illness by combining a convolutional 
neural organize (CNN) demonstrate with a userfriendly interface. The framework can identify kidney variations from the norm such as tumors, 
sores, and signs of inveterate kidney illness (CKD) by analyzing CT check pictures. The natural interface permits doctors and patients to 
effortlessly get to and translate symptomatic comes about, lessening the time required for conclusion and progressing the generally decision-
making handle. The integration of AI innovation in healthcare has the potential to make strides quiet results and increment demonstrative 
productivity, making progressed demonstrative devices both highquality and exceedingly open with restricted assets. There are numerous openings 
for development and advancement. Future improvements will incorporate integration with electronic health records (EHRs) to supply more 
comprehensive demonstrative instruments that incorporate persistent history with moment audit to progress reality. Supporting other measures 
such as MRI or ultrasound might extend the utilize of these frameworks over a assortment of kidney maladies. Joining distinctive malady classes 
would permit the framework to distinguish different maladies at the same time, giving more noteworthy knowledge into complex conditions. 
Discuss conveyance seem encourage telemedicine arrangements, making the framework available around the world, particularly in inaccessible 
or underserved ranges. These progresses, combined with progressed execution and criticism from clinical pharmaceutical, could enable the body 
to play a progressive part in today's healthcare. 
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