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ABSTRACT: 

 
Brain tumor detection is a critical task in 

medical diagnosis, as early identification 

significantly improves patient survival 

rates. Manual analysis of MRI scans is 

time-consuming and prone to human error. 

This paper proposes an automated brain 

tumor detection system using Artificial 

Intelligence and Machine Learning 

techniques, particularly deep learning- 

based convolutional neural networks 

(CNNs). The proposed model classifies 

MRI images into tumor and non-tumor 

classes and further categorizes tumor types. 

Experimental results demonstrate that the 

system achieves high accuracy and 

reliability, making it suitable for assisting 

radiologists in clinical decision-making. 
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. INTRODUCTION: 

 
Brain tumors represent one of the most 

severe and life-threatening neurological 

disorders, characterized by the abnormal 

and uncontrolled growth of cells within the 

brain or central nervous system. According 

to global health statistics, thousands of new 

cases are diagnosed every year, and the 

survival rate strongly depends on early and 

accurate detection. Delayed diagnosis often 

leads to rapid disease progression, limited 

treatment options, and increased mortality. 

Therefore, timely identification and precise 

classification of brain tumors play a crucial 

role in improving patient outcomes and 

planning effective treatment strategies such 

as surgery, radiotherapy, and 

chemotherapy Magnetic Resonance 

Imaging (MRI) is the most widely used 

imaging modality for brain tumor diagnosis 

due to its superior soft tissue contrast, non- 
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invasive nature, and ability to provide 

detailed anatomical information. MRI 

scans enable clinicians to visualize tumor 

size, shape, location, and intensity 

variations. However, manual interpretation 

of MRI images is a challenging task that 

requires significant expertise and 

experience. The process is time- 

consuming, subjective, and prone to inter- 

observer variability, especially when 

dealing with subtle tumor boundaries or 

early-stage abnormalities. Moreover, the 

increasing volume of medical imaging data 

places a heavy burden on radiologists, 

motivating the need for automated and 

reliable diagnostic tools. 

LITERATURE REVIEW: 

Over the past two decades, numerous 

researchers have explored automated brain 

tumor detection using machine learning 

and deep learning techniques. This section 

reviews key contributions and highlights 

the evolution of methods in this domain. 

In 2005, Chaplot et al. proposed one of the 

early machine learning approaches for 

brain tumor classification using wavelet 

transform features combined with a 

Support Vector Machine (SVM) classifier. 

Their method demonstrated that 

handcrafted texture features could 

effectively differentiate normal and 

abnormal  brain  tissues,  laying  the 

foundation for ML-based medical image 

analysis. 

In 2010, Zhang et al. introduced a system 

using Principal Component Analysis (PCA) 

for dimensionality reduction and Artificial 

Neural Networks (ANNs) for classification 

of MRI brain images. The study showed 

improved performance compared to 

traditional statistical methods, indicating 

the potential of neural networks in medical 

diagnosis. 

RELATED WORK: 

Several studies have investigated the use of 

machine learning and deep learning 

techniques for the automated detection and 

classification of brain tumors from MRI 

images. Early research mainly focused on 

traditional machine learning methods that 

relied on handcrafted features. Chaplot et 

al. (2005) used wavelet-based texture 

features combined with a Support Vector 

Machine classifier to distinguish between 

normal and abnormal brain tissues. 

Although their approach achieved 

reasonable accuracy, its performance was 

limited by the quality of manually extracted 

features. 

Later, Zhang et al. (2010) explored the use 

of Principal Component Analysis with 

Artificial Neural Networks for reducing 

dimensionality and improving 

classification  accuracy.  Their  work 
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demonstrated that neural networks could 

model complex patterns in MRI data better 

than conventional statistical methods but 

still required careful feature engineering. 

With the emergence of deep learning, 

researchers began to adopt Convolutional 

Neural Networks to automatically learn 

features from medical images. Havaei et al. 

(2015) proposed a CNN-based architecture 

that incorporated both local and global 

contextual information for brain tumor 

segmentation. Their results showed a 

significant improvement over traditional 

machine learning techniques and 

highlighted the suitability of CNNs for 

medical image analysis. Similarly, Pereira 

et al. (2016) designed a deep CNN with 

small convolutional kernels, achieving high 

accuracy on the BRATS dataset and 

demonstrating the effectiveness of deeper 

architectures. 

EXISTING METHOD: 

 
Most existing brain tumor detection 

systems are based on conventional machine 

learning and early deep learning pipelines 

that follow a fixed sequence of image 

processing and classification steps. In these 

methods, MRI brain images are first 

subjected to preprocessing in order to 

improve image quality and remove noise. 

Common techniques include skull 

stripping, intensity normalization, filtering, 

and contrast enhancement. 

 

After preprocessing, handcrafted feature 

extraction is performed. Features such as 

texture, shape, intensity, and statistical 

measures are derived using techniques like 

Gray Level Co-occurrence Matrix 

(GLCM), wavelet transforms, histogram 

analysis, and edge detection. These features 

are designed based on prior knowledge of 

tumor characteristics and are used to 

represent the image content in a compact 

numerical form. 

PROPOSED METHOD: 

This work proposes an automated brain 

tumor detection framework based on 

advanced machine learning and deep 

learning techniques to overcome the 

limitations of existing approaches. The 

proposed system aims to accurately 

classify MRI brain images into tumor and 

non-tumor categories and further identify 

tumor types when required. The overall 

methodology consists of data acquisition, 

preprocessing, deep feature learning, 

classification, and performance evaluation. 

Initially, MRI brain images are collected 

from a publicly available and clinically 

validated dataset. To ensure consistency 

and improve image quality, all images 

undergo preprocessing steps such as 

resizing to a fixed dimension, intensity 

normalization, and noise reduction. Skull 
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stripping is applied to remove non-brain 

regions, and data augmentation techniques 

including rotation, flipping, and scaling are 

used to increase dataset diversity and 

reduce overfitting. The core of the proposed 

method is a deep Convolutional Neural 

Network designed to automatically learn 

discriminative features from MRI images. 

The network is composed of multiple 

convolutional layers followed by batch 

normalization and activation functions to 

capture low-level and high-level spatial 

patterns related to tumor regions. 

ARCHITECTURE: 
 

Fig: Brain Tumor Architecture. 

METHODOLOGYDESCRIPTION 

The proposed Brain Tumor Detection 

system follows a structured and systematic 

methodology to ensure accurate 

classification of brain MRI images using 

Artificial Intelligence and Machine 

Learning techniques. The methodology is 

designed to minimize manual intervention, 

improve diagnostic consistency, and 

provide reliable results in a short time. The 

complete process is divided into two major 

phases: Model Development Phase and 

Prediction & Visualization Phase. 

Model Development Phase 

This phase focuses on preparing the 

machine learning model capable of 

detecting and classifying brain tumors from 

MRI images. 

Initially, a labeled MRI dataset containing 

images of different tumor categories such 

as Glioma, Meningioma, Pituitary tumor, 

and normal brain images is collected from 

publicly available medical datasets. 

Prediction and Visualization Phase 

 

In this phase, the trained model is deployed 

through a user-friendly web application 

developed using Streamlit. The user 

uploads an MRI brain image through the 

web interface. The uploaded image is 

preprocessed using the same steps applied 

during training, ensuring consistency. 

By following this methodology, the 

system ensures reliable tumor detection, 

reduces human error, and provides a 

practical AI-assisted diagnostic tool for 

preliminary brain tumor analysis. 
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RESULTS & DISCUSSION: 
 

 

 

 
Fig-1: The image shows a 

terminal window in VS Code 

web application is being 

executed 

 

Fig-2: The image shows a 

Streamlit- based web 

application for Brain Tumor 

Detection. 

 

Fig-3: Image selection on this page 

 

 

Fig -4: The user has uploaded an MRI 

scan. 

 

Fig -5: Meningioma tumor 

 

CONCLUSION & FUTURE 

ENHANCEMENT: 

This project successfully demonstrates the 

application of Artificial Intelligence and 

Machine Learning techniques for  
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automated brain tumor detection using 

MRI images. By combining image 

preprocessing,  Histogram  of  

OrientedGradients (HOG) feature 

extraction, and Support Vector 

Machine (SVM) classification, the 

system effectively identifies and 

classifies brain tumors into Glioma, 

Meningioma, Pituitary tumor, and No 

Tumor categories. The integration of 

the trained model with a Streamlit-

based web application enables real-

time image analysis, making the system 

easy to use and suitable for preliminary 

diagnostic support. The experimental 

results indicate reliable performance 

for clear MRI images, significantly 

reducing manual effort and diagnostic 

time. However, the system shows 

limitations when handling low- 

contrast or noisy MRI scans, 

highlighting the need for further 

improvements. Future enhancements 

may include expanding the dataset, 

applying advanced image 

augmentation techniques, incorporating 

deep learning models such as CNNs or 

U- Net for tumor segmentation, 

deploying the system on cloud 

platforms for real-time clinical use, and 

integrating explainable AI techniques 

to improve transparency and trust in 

medical decision-making. 
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