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Abstract:  Brain tumor detection is critical for early diagnosis and treatment planning. This study presents an 

automated approach utilizing OpenCV to analyze both MRI (Magnetic Resonance Imaging) and CT 

(Computed Tomography) scans for tumor identification. The proposed method involves image preprocessing, 

segmentation, and feature extraction to detect abnormal regions in brain scans. Techniques such as grayscale 

conversion, noise reduction, adaptive thresholding, morphological operations, and edge detection are applied 

to enhance tumor visibility. The system is designed to work with both MRI and CT images, ensuring broader 

applicability in medical imaging. Furthermore, machine learning models can be integrated for improved 

classification accuracy. The proposed approach provides a cost-effective, efficient, and automated solution to 

assist radiologists in early diagnosis and decision-making 

 

Index Terms – OpenCV, MRI, CT. 

I. INTRODUCTION 

 

Automated brain tumor classification from medical images is a critical task with significant implications 

for early diagnosis and treatment planning. This project addresses this challenge by developing a deep learning 

model leveraging transfer learning with the ResNet50 architecture, a powerful Convolutional Neural Network 

(CNN) pre-trained on ImageNet. Utilizing a dataset of brain MRI and CT scans categorized as "Tumor" or 

"Healthy," the project employs OpenCV for initial image preprocessing, including resizing and visualization 

of sample images. The core methodology involves using the pre-trained ResNet50 as a feature extractor, 

followed by Global Average Pooling to reduce feature dimensionality, and the addition of dense layers for 

final classification. Data augmentation techniques are implemented to enhance the model's robustness and 

generalization capabilities. 

II. RELATED WORK 

In recent years, deep learning techniques, particularly convolutional neural networks (CNNs), have shown 

great success in brain tumor detection. 

CNNs can automatically learn features from raw images and are often used for classification and 

segmentation tasks in brain tumor detection. They can work on different imaging modalities like MRI, CT 

scans, and PET scans. 

Pre-trained models on large datasets (e.g., ImageNet) are fine-tuned to specific tasks like brain tumor 

detection. This helps improve model performance, especially in cases where labeled medical data is limited. 
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III. SYSTEM ARCHITECTURE 

1. Operating System (Windows, MacOS, or Linux) 

2. Python Environment (Python Version: 3.8 or higher) 

3. IDE/Development Environment 

4. Deployment Tools 

5. Web Browser 

 

IV.SCOPE OF THE PROJECT 

For Medical Professionals (Radiologists, Oncologists, etc.): 

Potentially Faster and More Objective Diagnosis: The automated system aims to provide a quick and objective 

preliminary assessment of brain scans, potentially reducing the time required for manual analysis and 

minimizing inter-observer variability. Decision Support Tool: The model can serve as a decision support tool, 

assisting clinicians in making more informed diagnostic decisions by providing a second opinion based on 

deep learning analysis. 

Improved Diagnostic Accuracy: By leveraging the pattern recognition capabilities of deep learning, the 

system aims to achieve high accuracy in distinguishing between tumorous and healthy brain tissue, potentially 

leading to earlier and more accurate diagnoses. 

Reduced Workload: Automating the initial screening of brain scans can reduce the workload on medical 

professionals, allowing them to focus on more complex cases and patient care. 

For Patients: 
Potentially Faster Diagnosis: Automated analysis could contribute to faster diagnostic processes, potentially 

leading to earlier treatment and improved prognoses. 

Increased Diagnostic Confidence: The use of a validated deep learning system can increase confidence in 

diagnostic results. 

For Researchers and the Medical Community: 
The project contributes to the growing body of research on applying deep learning to medical image analysis, 

potentially paving the way for further advancements in the field. 

V.IMPLEMENTATION DETAILS 
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Streamlit: 

Used to build a clean and interactive web-based application. Install it using: pip 

install streamlit 

import streamlit as st 

Pandas: 

For data manipulation, cleaning, and structuring tabular data. Install it using: pip 

install pandas import 

pandas as pd 

 
Matplotlib: 

       To create static and interactive visualizations. Install it using: pip install        

matplotlib import 

matplotlib.pyplot as plt 

 

VI. PERFORMANCE EVALUATION 

This section evaluates the detection of tumor in brain by analyzing its engagement level, conceptual 

understanding improvement, and adaptability compared to traditional methods. Conceptual understanding is 

assessed through user feedback, comparative tests, and engagement tracking. 

Feature Traditional Methods MRI and CT scan 

Interactivity Low High 

Adaptability Medium High 

Real-Time Response No Yes 

Conceptual Understanding Moderate High 

 

Figure 1 -  Comparison of Traditional vs Open CV method using ML 

 

VII. FUTURE SCOPE 

Future improvements include: 

 AI tutoring 

 VR/AR integration 

 Recommendations using chat bot 
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VIII. CONCLUSION 

 In this project, a brain tumor prediction model was developed using the ResNet50 architecture, fine-tuned 

to classify brain CT and MRI images into "Tumor" and "Healthy" categories. The dataset consisted of 

CT and MRI scans, and data augmentation techniques were applied to improve the model's 

generalization ability. 

 

IX.REFERENCES 

1.Brain Tumor Segmentation and Classification Using Deep Learning"Authors: S. K. Singh, G. Kumar, et 

al.Journal: IEEE     

Access, 2019 

2."Automated Brain Tumor Detection and Classification Using Convolutional Neural Networks"Authors: 

S. A. G. R. P. R. P. S.  

S. K. S. K. N. A. J. K. R. K. S.Journal: Springer, 2021. 

3.A Survey on Brain Tumor Detection and Segmentation using Deep Learning Techniques"Authors: P. S. 

N. R. R. R. R. P. K.  

P.Journal: Journal of Digital Imaging, 2020. 

4. Multi-Scale Convolutional Neural Networks for Brain Tumor Classification"Authors: M. N. Rahman, et 

al.Journal: IEEE  

Transactions on Biomedical Engineering, 2019. 

 

http://www.ijcrt.org/

