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ABSTRACT:

Brain tumors are among the most serious neurological disorders that can significantly affect human health and quality of life.
Early and accurate detection of brain tumors is essential for effective treatment planning and improved patient outcomes.
Traditional diagnosis methods rely heavily on radiologists to analyze Magnetic Resonance Imaging (MRI) scans, which can
be time-consuming and susceptible to human error.

The proposed CNN Based Brain Tumor Diagnosis System utilizes Deep Learning and Medical Image Processing techniques
to automatically detect and classify brain tumors from MRI images. The system employs Convolutional Neural Networks
(CNNs) to extract meaningful features from brain scans and identify abnormalities with high accuracy.

The application processes MRI images, performs image enhancement and preprocessing, and then applies a trained CNN
model to classify the images into tumor and non-tumor categories. A user-friendly interface enables medical practitioners
and researchers to upload MRI images and receive diagnostic results instantly.

The proposed system improves diagnostic efficiency, reduces manual effort, and assists healthcare professionals in making
informed decisions. This project demonstrates the practical application of Artificial Intelligence and Deep Learning in
medical image analysis and healthcare technology.

KEYWORDS: Brain Tumor Detection, Deep Learning, Convolutional Neural Network, MRI Analysis, Medical Imaging,
Artificial Intelligence, Image Processing, Healthcare Technology.
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in image classification tasks, making them suitable for

L. INTRODUCTION brain tumor detection.The proposed CNN Based Brain
Tumor Diagnosis System aims to provide an intelligent

The human brain is one of the most critical organs in the solution for detecting tumors from MRI images quickly

body, controlling various physical and cognitive and accurately.

functions. A brain tumor occurs when abnormal cells

grow uncontrollably within the brain tissues. These Objectives of the Project

tumors can be benign (non-cancerous) or malignant

(cancerous), and their early diagnosis is crucial for e To automatically detect brain tumors from MRI

successful treatment.Conventional methods of brain images.

tumor diagnosis involve manual examination of MRI
scans by radiologists. Although effective, this process
may require considerable expertise and time, especially

e To improve diagnostic accuracy using Deep Learning
techniques.

when dealing with large numbers of medical images. e To reduce the workload of medical professionals.

e To provide faster and more reliable diagnostic results.
Recent advancements in Artificial Intelligence and Deep

e Todevelop a user-friendly platform for medical image
Learning have enabled automated analysis of medical

_ _ ) analysis.
images with remarkable accuracy. Convolutional Neural

Networks (CNNs) have shown exceptional performance
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This project highlights the integration of Artificial
Intelligence and Medical Imaging technologies in
modern healthcare systems.

II. Literature Survey:

2.1 Brain Tumor Detection Using Medical Imaging

Medical imaging techniques such as MRI and CT scans
play a vital role in diagnosing brain abnormalities. MRI
is widely preferred because it provides detailed images of
soft tissues and enables accurate visualization of brain
structures.

2.2 Image Processing in Medical Diagnosis

Image processing techniques are commonly used to
enhance MRI images before analysis. Methods such as
filtering, normalization, segmentation, and noise removal
improve image quality and assist in identifying tumor
regions more effectively.

2.3 Deep Learning for Brain Tumor Classification

Deep Learning models have significantly improved
medical image analysis. CNN architectures automatically
learn important features from MRI scans and perform
accurate classification without requiring manual feature
extraction.

2.4 Convolutional Neural Networks in Healthcare

CNNs have become a powerful tool in healthcare
applications, including disease diagnosis, organ
segmentation, and medical image classification. Their

ability to recognize complex visual patterns makes them
highly suitable for tumor detection tasks.

2.5 Intelligent Medical Diagnostic Systems

Modern diagnostic systems combine image processing,
machine learning, and deep learning techniques to assist
doctors in disease identification. These systems improve
efficiency, reduce diagnostic errors, and support clinical
decision-making.

II1.System Analysis And Design

3.1 Existing System

Traditional brain tumor diagnosis depends primarily on
manual interpretation of MRI images by medical experts.
This process requires extensive knowledge and may be
affected by human fatigue and subjectivity.

Limitations of Existing System
e Requires expert radiologists for diagnosis.

e Time-consuming analysis process.
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e Possibility of human error.

e Difficulties in handling large datasets.

e Limited automation in diagnostic procedures.
3.2 Proposed System

The proposed CNN Based Brain Tumor Diagnosis System
automatically analyzes MRI images and determines
whether a tumor is present. The system utilizes a trained
CNN model to classify MRI scans accurately and
efficiently.

The user uploads an MRI image, and the system
preprocesses the image, extracts features, and performs
classification using Deep Learning algorithms. The final
result indicates the tumor status.

Advantages of Proposed System

e Automatic tumor detection.

e Improved diagnostic accuracy.

o Faster image analysis.

¢ Reduced manual effort.

e Reliable and consistent results.

e User-friendly interface.

e Supports healthcare professionals in decision-making.
3.3 System Architecture

The architecture of the proposed system consists of the
following modules:

1. MRI Image Input Module
Allows users to upload MRI brain scan images.
2. Image Preprocessing Module

Enhances image quality through resizing, normalization,
and noise reduction.

3. Feature Extraction Module
Extracts important image features using CNN layers.
4. Tumor Classification Module

Classifies MRI images into tumor and mnon-tumor
categories.

5. Result Generation Module
Displays diagnosis results and confidence scores.
6. User Interface Module

Provides interaction between users and the system.
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IV. PROPOSED METHODOLOGY

The proposed methodology explains how MRI images
are analyzed using Deep Learning techniques for brain
tumor diagnosis.

4.1 Image Acquisition

MRI brain images are collected from medical datasets
and uploaded through the application interface.

4.2 Image Preprocessing

The uploaded images undergo preprocessing steps such
as resizing, grayscale conversion, normalization, and
noise removal to improve classification performance.

4.3 Feature Extraction

The CNN model automatically extracts relevant features
from MRI images, including texture, shape, and intensity
patterns associated with tumor regions.

4.4 Tumor Detection and Classification

The trained CNN model processes the extracted features
and classifies the MRI image as either tumor-positive or
tumor-negative.

4.5 Prediction and Diagnosis

The system generates diagnostic results along with
prediction confidence levels to assist healthcare
professionals.

4.6 Result Generation

The final diagnosis is displayed through the application
interface, enabling quick interpretation of results.

V.IMPLEMENTATION

5.1 Technologies Used

The CNN Based Brain Tumor Diagnosis System is
developed using modern Artificial Intelligence and
Image Processing technologies.

¢ Python — Core programming language.

e TensorFlow — Deep Learning framework.
e Keras — CNN model development.

¢ OpenCV — Medical image preprocessing.
e NumPy — Numerical computations.

¢ Pandas — Data handling and analysis.

e Matplotlib — Data visualization.

o Flask / Tkinter — User interface development.
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5.2 Modules

Input Module

Accepts MRI brain images from users.
Preprocessing Module

Improves image quality and prepares images for
classification.

CNN Model Module

Performs feature extraction and classification.
Database Module

Stores MRI datasets and model information.

Prediction Module

Generates diagnostic results based on model predictions.
GUI Module

Provides an interactive interface for image upload and
result visualization.

VI. RESULTS AND ANALYSIS

The CNN Based Brain Tumor Diagnosis system was
successfully trained and tested using MRI brain scan
images. The developed Convolutional Neural Network
(CNN) model effectively classified MRI images into two
categories: Brain Tumor and Normal. The model
achieved high accuracy and demonstrated reliable
performance in detecting tumor patterns from MRI scans.

Tumor pattern detected

Fig. 1: Brain Tumor Prediction Result Screen

Page 3


https://ijsrem.com/

f.-t’ 1Y
@REME’%
< Journal

T nd®

Volume: 10 Issue: 06 | Jun - 2026

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.659 ISSN: 2582-3930

Figure lillustrates the prediction output generated by the
CNN model for an wuploaded MRI imagesystem
successfully identified the MRI scan as a Brain Tumor
case with a confidence score of 99.97%. The uploaded
image was processed through the trained CNN model, and
the prediction result was displayed instantly.

Disease-wise model evaluation

Fig. 2: Disease-wise Model Evaluation Dashboard

Figure 2 shows the performance evaluation dashboard of
the trained CNN model. The system achieved an overall
accuracy of 99.22%, indicating excellent classification
performance.

Normal vs Brain Tumor class
comparison

. —

Fig. 3: Normal vs Brain Tumor Class Comparison

Figure 3 presents the comparison between Brain Tumor
and Normal classes.
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VII. CONCLUSION

The CNN Based Brain Tumor Diagnosis System provides
an efficient and intelligent approach for detecting brain
tumors from MRI images. By utilizing Convolutional
Neural Networks and image processing techniques, the
system can automatically analyze brain scans and identify
the presence of tumors with a high level of accuracy. This
reduces the need for extensive manual examination and
helps healthcare professionals obtain diagnostic results
more quickly.

The project demonstrates how Artificial Intelligence can
support the medical field by improving the speed and
reliability of disease detection. The developed system is
capable of processing MRI images, extracting important
features, and generating accurate predictions in a user-
friendly environment. This not only saves time but also
assists doctors in making better clinical decisions.

Overall, the proposed system serves as a valuable tool for
early brain tumor diagnosis and highlights the growing role
of Deep Learning in healthcare applications. In the future,
the system can be enhanced by incorporating advanced
CNN architectures, datasets,
segmentation techniques, and real-time clinical integration

larger medical tumor

to further improve its performance and practical usability.
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