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ABSTRACT 

Brain tumors are one of the critical medical conditions that require early and accurate detection for effective 

treatment planning. Magnetic Resonance Imaging (MRI) is one of the most commonly used techniques for 

detecting brain abnormalities because it provides detailed images of brain tissues. However, manual analysis of 

MRI scans requires expert radiologists and is a time-consuming process. The chances of human error and delays 

in diagnosis create a need for an automated and efficient detection system. This project presents an AI Powered 

Brain Tumor Detection Using Convolutional Neural Network (CNN) that uses Artificial Intelligence and Deep 

Learning techniques to automatically detect brain tumors from MRI images. The proposed system analyzes MRI 

brain scans and classifies them into two categories: Brain Tumor Detected and No Brain Tumor Detected. The 

system consists of various stages including image acquisition, image preprocessing, CNN model development, 

training, testing, and result prediction. The input MRI images are first preprocessed by resizing and 

normalization techniques to improve image quality and make them suitable for model processing. The 

Convolutional Neural Network automatically extracts important features such as edges, textures, and abnormal 

patterns from MRI images. These extracted features are then used for classification. The CNN model is trained 

using labeled MRI image datasets containing tumor and non-tumor samples. During testing, the trained model 

analyzes new MRI images and provides prediction results The proposed system demonstrates the application of 

Artificial Intelligence in the healthcare domain by providing an automated, accurate, and reliable approach for 

medical image analysis. Overall, the AI Powered Brain Tumor Detection Using CNN system provides an 

effective solution for supporting early brain tumor diagnosis and improving healthcare decision-making through 

intelligent image-based analysis. 
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INTRODUCTION 

Brain tumour is one of the most serious diseases that affects the human brain and can be life-threatening if 

not detected at an early stage. Accurate and early detection of brain tumours is very important for proper 

treatment and improving patient survival rates. Traditionally, doctors analyze MRI (Magnetic Resonance 

Imaging) scans manually to identify the presence of tumours. However, manual analysis can be time-

consuming and may lead to human errors due to the complexity of medical images. 

With the advancement of Artificial Intelligence (AI) and Deep Learning, it is possible to automate the 

process of tumour detection with high accuracy. Convolutional Neural Networks (CNN), a type of deep 

learning algorithm, is widely used for image classification and medical image analysis because of its ability 

to automatically learn important features from images. 

The main aim of this project is to develop an AI powered system that can detect brain tumours from MRI 

images using CNN. The model is trained on a dataset of brain MRI images and learns to classify whether a 

tumour is present or not. This system helps in faster diagnosis, reduces the workload of medical 

professionals, and improves accuracy in detecting brain tumours. 

The use of AI in medical imaging helps in identifying hidden patterns that may not be easily visible to the 

human eye. By using CNN, the system can automatically extract important features such as shape, texture, 
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and intensity of the tumour region from MRI images. This improves the reliability and consistency of 

diagnosis. 

This project demonstrates how AI can be applied in the healthcare field to support doctors in decision 

making and provide efficient medical solutions.  

1.1 SCOPE OF THE PROJECT 

The scope of this project is to develop an intelligent system that can automatically detect brain tumors from 

MRI images using Convolutional Neural Networks (CNN). The system aims to assist medical 

professionals by providing faster and more accurate analysis of brain scans, reducing the time required for 

manual examination. 

The project focuses on preprocessing MRI images, extracting important features, and classifying images 

into different categories based on the presence or absence of a brain tumor. By using deep learning 

techniques, the model can learn complex patterns from medical images and improve detection performance. 

This system can be further enhanced by integrating advanced deep learning architectures, larger medical 

image datasets, and explainable AI techniques to provide better visualization of tumor-affected regions. It 

has the potential to support early diagnosis, treatment planning, and decision-making in healthcare 

applications. 

1.2 BACKGROUND  

Brain tumors are one of the most serious medical conditions that require early and accurate diagnosis for 

effective treatment. Magnetic Resonance Imaging (MRI) is one of the most widely used techniques for 

detecting brain abnormalities because it provides detailed images of brain tissues. However, manual 

analysis of MRI scans by radiologists can be time-consuming and may involve challenges due to the 

complexity and similarity of tumor patterns. 

With the advancement of Artificial Intelligence (AI) and Deep Learning, automated medical image analysis 

has become possible. Convolutional Neural Networks (CNNs), a type of deep learning model, are highly 

effective in image processing and pattern recognition tasks. CNN models can automatically learn important 

features from MRI images and classify them with high accuracy. 

1.3 PROBLEM STATEMENT 

Brain tumour is a serious health problem that requires early and accurate detection for effective treatment. 

MRI (Magnetic Resonance Imaging) is commonly used by doctors to identify brain tumours. However, 

analyzing MRI images manually is a difficult, time-consuming, and complex process. It requires expert 

knowledge and high concentration from radiologists. In some cases, small tumours or complex image 

patterns may not be clearly visible, which can lead to incorrect diagnosis or delay in treatment. 

Manual detection methods are also affected by human errors, fatigue, and differences in experience levels 

among doctors. As the number of patients increases, the workload on medical professionals becomes 

higher, making it challenging to analyze every MRI image with the same level of accuracy and speed. This 

can reduce efficiency in hospitals and may affect the quality of healthcare services. 

Another major problem is the lack of automated and cost-effective diagnostic systems, especially in rural or 

underdeveloped areas where advanced medical facilities and expert radiologists may not be easily available. 

Without proper tools, early detection of brain tumours becomes difficult, which can lead to serious health 

risks for patients. 

Therefore, there is a need to develop an intelligent and automated system that can assist doctors in detecting 

brain tumours accurately and quickly. Artificial Intelligence (AI), especially Deep Learning techniques such 

as Convolutional Neural Networks (CNN), can help solve this problem by automatically analyzing MRI 

images and identifying tumour patterns. 
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This project aims to provide a reliable and efficient solution for brain tumour detection using modern AI 

techniques, helping improve healthcare quality and patient outcomes. 

 

1.4 OBJECTIVES 

Primary Objective 

• To develop an Artificial Intelligence (AI) based system that can automatically detect brain 

tumours from MRI images using Convolutional Neural Network (CNN).  

Specific Objectives 

• To study the basics of Artificial Intelligence, Deep Learning, and CNN techniques used in 

medical image analysis.  

• To collect and use a brain MRI image dataset for training and testing the model.  

• To perform image preprocessing such as resizing, normalization, and noise removal to improve 

model performance.  

• To design and implement a CNN architecture for image classification.  

• To train the CNN model using MRI images of tumour and non-tumour cases. 

• To evaluate the performance of the model using accuracy and loss metrics. 

• To evaluate the performance of the model using accuracy and loss metrics. 

• To reduce manual effort of doctors and assist them in faster diagnosis. 

• To improve accuracy and efficiency in brain tumour detection using AI techniques. 

• To demonstrate the practical application of deep learning in healthcare. 

Overall Objective 

• To provide an efficient, reliable, and automated solution for early detection of brain tumours 

that can support medical professionals in decision making and improve patient care. 

LITERATURE SURVEY 

1. Krizhevsky et al. (2012) – ImageNet Classification with Deep Convolutional Neural Networks 

(CNN) 

Introduced deep Convolutional Neural Networks for image classification. This research became the 

foundation for applying CNN models in medical image analysis, including brain tumor detection from MRI 

images.. Ronneberger et al. (2015) – U-Net: Convolutional Networks for Biomedical Image 

Segmentation 

Proposed the U-Net architecture for biomedical image segmentation. The model improved the detection of 

tumor regions by accurately separating abnormal and normal brain tissues in MRI scans. 

3. Cheng et al. (2015) – Brain Tumor Classification Based on MRI Images 

Developed a brain tumor classification method using MRI image features. The study introduced a dataset 

and demonstrated the effectiveness of automated classification techniques. 

4. Havaei et al. (2017) – Brain Tumor Segmentation with Deep Neural Networks 

Presented a deep learning-based approach for brain tumor segmentation. The research showed that CNN 

models can automatically learn important features from MRI images. 

5. He et al. (2016) – Deep Residual Learning for Image Recognition (ResNet) 

Introduced ResNet architecture using residual connections to improve deep network training. ResNet 

models are widely applied in medical image classification due to their high accuracy. 

2.4 PROPOSED SOLUTION 



PAGES: 253-264 

11/06/26 

 JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY                VOLUME-4 ISSUE-6 JUNE 

 

 www.jsrtjournal.com                                  ISSN: 2583-8660 256 

 

To address these research gaps, the proposed AI Powered Brain Tumor Detection Using CNN system 

integrates deep learning-based image classification with automated MRI image analysis. The system uses a 

Convolutional Neural Network (CNN) model to analyze brain MRI images and classify them into tumor 

and non-tumor categories. 

The proposed solution also includes: 

• MRI image preprocessing to improve image quality and remove unwanted noise. 

• CNN-based feature extraction for identifying important patterns from MRI scans. 

• Automated brain tumor classification with improved accuracy. 

• Detection of abnormal brain regions from input MRI images. 

• Model evaluation using performance metrics such as accuracy, precision, recall, and loss. 

• User-friendly interface for uploading MRI images and viewing detection results. 

• Visualization of prediction results to assist healthcare professionals in decision-making. 

These features provide an efficient AI-based medical assistance platform that supports early brain tumor 

detection, reduces manual effort, and helps doctors in faster diagnosis and treatment planning. 

SYSTEM DESIGN 

3.1 PROPOSED METHODOLOGY 

The proposed AI Powered Brain Tumor Detection Using CNN system uses deep learning techniques to 

automatically detect brain tumors from MRI (Magnetic Resonance Imaging) scans. The system processes 

MRI images, extracts important features using a Convolutional Neural Network (CNN), and classifies the 

image as tumor or non-tumor. 

The methodology consists of the following steps: 

1. Image Acquisition: 

MRI brain scan images are collected from a dataset and provided as input to the system. These images 

contain different categories of brain scans including tumor and normal images. 

2. Image Preprocessing: 

The input MRI images are preprocessed to improve quality. This includes resizing, normalization, noise 

removal, and converting images into a suitable format for CNN processing. 

3. Data Splitting: 

The dataset is divided into training and testing datasets. The training data is used to train the CNN model, 

while testing data is used for evaluating model performance. 

4. Feature Extraction: 

The CNN model automatically extracts important features from MRI images such as edges, patterns, and 

abnormal tissue regions through convolution layers. 

5. CNN Model Training: 

The extracted features are passed through CNN layers including convolution, pooling, and fully connected 

layers. The model learns patterns related to brain tumors. 
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6. Tumor Classification: 

The trained CNN model classifies MRI images into two categories: 

• Brain Tumor Detected  

• No Brain Tumor Detected  

7. Result Generation: 

The final prediction result is displayed through the user interface along with confidence score, helping 

doctors in early diagnosis. 

3.2 ARCHITECTURE DESIGN 

The architecture shows the workflow of the AI Powered Brain Tumor Detection Using CNN system. 

MRI images are given as input and preprocessed to improve quality. The CNN model extracts important 

features from the images and classifies them as Tumor Detected or No Tumor Detected. The final 

prediction result is displayed to the user for assisting in early diagnosis. 

 

 

3.3  FLOWCHART 

The flowchart represents the step-by-step process of the system. The user uploads an MRI image, which is 

preprocessed and given to the trained CNN model. The model analyzes the image and predicts whether a 

brain tumor is present or not. The result is displayed as the final output. 
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3.4  ALGORITHMS 

Algorithm 1: CNN-Based Brain Tumor Detection 

Input: MRI Brain Image 

Output: Tumor / No Tumor Classification 

Step 1: Start the system. 

Step 2: Load the trained CNN model. 

Step 3: Accept MRI image as input. 

Step 4: Perform preprocessing: 

• Resize image  

• Normalize pixel values  

• Remove noise  

Step 5: Pass the image into CNN layers. 

Step 6: Perform convolution operation to extract features. 

Step 7: Apply pooling to reduce image dimensions. 

Step 8: Pass extracted features to fully connected layers. 

Step 9: Apply classification function to predict output. 

Step 10: Display whether brain tumor is detected or not. 
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Step 11: Stop. 

Algorithm 2: CNN Training Algorithm 

Input: MRI Image Dataset 

Output: Trained CNN Model 

Step 1: Collect MRI image dataset. 

Step 2: Divide dataset into training and testing sets. 

Step 3: Preprocess training images. 

Step 4: Initialize CNN architecture. 

Step 5: Train CNN model using training images. 

Step 6: Calculate loss and accuracy. 

Step 7: Optimize model parameters. 

Step 8: Save trained model. 

Step 9: Use trained model for prediction. 

IMPLEMENTATION 

4.1 Programming Languages 

• Python: Python is used as the primary programming language for implementing the AI Powered Brain 

Tumor Detection Using CNN system. It is used for image preprocessing, CNN model development, 

training, testing, and prediction. Python provides various libraries that support machine learning and 

medical image analysis. 

• HTML: Used to create the structure and content of the web pages.  

• CSS: Used to design and style the user interface, ensuring an attractive and responsive layout.  

4.2 Libraries and Frameworks 

1. TensorFlow 

TensorFlow is used for building and training the CNN deep learning model. It provides tools for creating 

neural network layers, model training, and evaluation. 

2. Keras 

Keras is used as a high-level deep learning framework for designing CNN architecture easily. It helps in 

creating, training, and testing the model. 

3. OpenCV 

OpenCV is used for image processing operations such as image reading, resizing, and preprocessing of 

MRI images. 

4. NumPy 

NumPy is used for numerical operations and handling image data in the form of arrays. 
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5. Matplotlib 

Matplotlib is used for displaying MRI images, training accuracy graphs, and loss graphs. 

6. Pandas 

Pandas is used for handling dataset information and performing data analysis. 

7. Scikit-learn 

Scikit-learn is used for splitting datasets and calculating performance evaluation metrics such as accuracy, 

precision, and recall. 

4.3 MODULES DEVELPOED 

1. MRI Image Acquisition Module 

This module collects brain MRI images from the dataset and provides them as input to the system for 

analysis. 

2. Image Preprocessing Module 

This module improves the quality of MRI images by performing operations such as: 

• Image resizing  

• Normalization  

• Noise reduction  

• Data preparation  

3. CNN Model Development Module 

This module contains the Convolutional Neural Network architecture. The CNN learns important features 

from MRI images and identifies tumor-related patterns. 

4. Model Training Module 

The training module trains the CNN model using labeled MRI images. The model learns from tumor and 

non-tumor images to improve prediction accuracy. 

5. Tumor Detection Module 

This module takes a new MRI image and predicts whether the image contains a brain tumor or not using the 

trained CNN model. 

6. Result Display Module 

This module displays the final prediction result to the user: 

• Brain Tumor Detected  

• No Brain Tumor Detected  

7. Performance Evaluation Module 

This module evaluates the model using: 

• Accuracy  

• Precision  

• Recall 
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• Loss value 

RESULTS AND DISCUSSION 

5.1 RESULTS OBTAINED 

 

5.2 ANALYSIS OF RESULTS 

The developed AI Powered Brain Tumor Detection Using CNN system was analyzed by testing different 

MRI brain images from the dataset. The system successfully performed image preprocessing, feature 

extraction, and classification using the trained CNN model. 

The preprocessing stage helped to improve the quality of MRI images by resizing and normalizing the input 

data. This allowed the CNN model to identify important features such as abnormal tissue patterns, shape 

variations, and intensity differences between tumor and normal brain regions. 

During testing, the model was able to differentiate between MRI images containing tumors and images 

without tumors. The CNN automatically learned complex features from the training data without requiring 

manual feature extraction. This reduced the dependency on traditional image processing techniques. 

The system provided faster results compared to manual MRI examination, where analysis depends 

completely on the experience of radiologists. The automated approach helps in reducing diagnosis time and 

supports healthcare professionals in early detection. 

The accuracy of the system depends on factors such as dataset size, image quality, preprocessing 

techniques, and CNN model architecture. A larger and more diverse dataset can improve the model's ability 

to detect different types and stages of brain tumors. 

The proposed system acts as a supportive tool for medical diagnosis by providing quick predictions from 

MRI scans. It does not replace doctors but assists them by highlighting possible tumor presence and 

improving decision-making. 

5.3 PERFORMANCE EVALUATION  



PAGES: 253-264 

11/06/26 

 JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY                VOLUME-4 ISSUE-6 JUNE 

 

 www.jsrtjournal.com                                  ISSN: 2583-8660 262 

 

The performance of the AI Powered Brain Tumor Detection Using CNN system was evaluated using 

different evaluation parameters such as accuracy, precision, recall, and loss. 

1. Accuracy Evaluation: 

The CNN model achieved effective classification performance by correctly identifying tumor and non-

tumor MRI images. The accuracy indicates the overall percentage of correctly predicted results. 

2. Precision Evaluation: 

Precision measures how accurately the model identifies tumor cases. A higher precision value indicates 

fewer false tumor predictions, improving reliability. 

3. Recall Evaluation: 

Recall determines the ability of the system to detect actual tumor cases. A good recall value is important in 

medical applications to reduce the chances of missing tumor cases. 

4. Loss Evaluation: 

The training loss value was monitored during model training. Reduction in loss indicates that the CNN 

model is learning patterns effectively from the MRI image dataset. 

5. Model Performance: 

The CNN model successfully extracted important features from MRI images and classified them into tumor 

and normal categories. The automated detection process reduced analysis time and improved efficiency. 

6. Testing Performance: 

The trained model was tested with unseen MRI images and produced prediction results based on learned 

features. The system provided consistent outputs for different input images. 

7. Efficiency: 

The proposed system provides faster image analysis compared to manual examination. It can process MRI 

images within a short time and generate detection results. 

8. Future Improvement: 

The performance can be further improved by increasing dataset size, applying data augmentation 

techniques, using advanced CNN architectures, and integrating explainable AI methods for better 

visualization of tumor regions. 

Overall, the proposed CNN-based system provides an efficient, accurate, and automated approach for brain 

tumor detection, supporting early diagnosis and assisting medical professionals. 

6.1 CONCLUSION 

The proposed AI Powered Brain Tumor Detection Using CNN system provides an effective approach for 

automatic brain tumor detection from MRI brain images. The main objective of this project is to develop an 

intelligent system that can analyze MRI scans and identify the presence of brain tumors using deep learning 

techniques. 

The system uses Convolutional Neural Network (CNN) architecture to automatically extract important 

features from MRI images and classify them into tumor and non-tumor categories. Unlike traditional 

methods that require manual feature extraction and expert analysis, the proposed system learns patterns 

directly from image data, reducing human effort and diagnosis time. 

The implementation includes important stages such as image acquisition, preprocessing, CNN model 

training, testing, and result generation. The preprocessing techniques improve image quality and make the 

MRI scans suitable for deep learning analysis. The trained CNN model successfully identifies abnormal 

patterns in MRI images and provides prediction results. 
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The proposed system helps in early detection of brain tumors by providing fast and automated analysis. It 

can support radiologists and healthcare professionals by reducing workload and improving the efficiency of 

medical image interpretation. The system acts as a decision-support tool that assists doctors in making 

faster and more accurate diagnostic decisions. 

Overall, the AI Powered Brain Tumor Detection Using CNN project successfully combines Artificial 

Intelligence and medical imaging technology to create an automated, efficient, and user-friendly brain 

tumor detection system. This approach can contribute to improving healthcare services by enabling quicker 

diagnosis and better patient care. 

6.2 FUTURE SCOPE 

The future scope of the AI Powered Brain Tumor Detection Using CNN system includes several 

improvements that can enhance its accuracy, usability, and real-world application. Although the current 

system successfully detects brain tumors from MRI images, further advancements can make it more 

powerful and suitable for clinical environments. 

The system can be improved by using larger and more diverse MRI image datasets collected from different 

hospitals and medical sources. A larger dataset can help the CNN model learn different types, sizes, and 

stages of brain tumors, resulting in better accuracy and generalization. 

Advanced deep learning architectures such as ResNet, DenseNet, EfficientNet, and hybrid CNN models can 

be integrated to improve feature extraction and classification performance. Transfer learning techniques can 

also be applied to reduce training time and improve results with limited medical data. 

The future system can include tumor segmentation techniques to identify the exact location and size of the 

tumor region in the brain. This will help doctors understand the affected area more clearly and support 

treatment planning. 

Explainable Artificial Intelligence (XAI) techniques such as Grad-CAM can be added to visualize the 

regions that influenced the model's prediction. This increases transparency and builds trust among medical 

professionals. 

The project can also be extended into a web or mobile-based application where users or doctors can upload 

MRI images and receive detection results remotely. Integration with cloud computing can enable faster 

processing and storage of medical reports. 

In the future, the system can be enhanced to detect multiple types of brain tumors and provide severity 

analysis. Integration with electronic health record systems can further improve healthcare workflow. 
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