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Abstract- — Early detection of brain tumors is crucial for effective treatment and improved patient outcomes. This study 

presents an automated system for brain tumor classification using deep learning techniques. A convolutional neural network 

based on the VGG16 architecture is utilized to analyze MRI images and classify them into different categories such as glioma, 

meningioma, pituitary tumor, and normal cases. The system includes image preprocessing, model prediction, and a web-based 

interface developed using Flask for easy user interaction. Users can upload MRI images and receive instant predictions along 

with confidence scores. Additionally, a PDF report is generated to present the results in a structured format. The proposed 

approach demonstrates reliable performance and can assist medical professionals in making faster and more accurate 

preliminary diagnoses. 

Keywords— Brain Tumor Detection, MRI, Deep Learning, Convolutional Neural Network, VGG16, Medical Image Analysis, 

Flask, Image Classification, Healthcare AI, Tumor Classification.

 

 

 I. INTRODUCTION 

 
Brain tumors are serious medical conditions that require early 

and accurate detection for effective treatment. MRI imaging is 

commonly used to identify abnormalities in the brain, but 

manual analysis can be time-consuming and depends on the 

expertise of medical professionals.  

 

To address this challenge, this project presents an automated 

brain tumor detection system using deep learning. A 

convolutional neural network based on the VGG16 model is 

used to classify MRI images into different categories such as 

glioma, meningioma, pituitary tumor, and normal cases. The 

system also includes a web-based interface that allows users to 

upload images and receive quick predictions along with a 

generated report.  

 

It is important to note that this system is not intended to replace 

doctors. Instead, it is designed to assist medical professionals 

by improving diagnostic accuracy and providing results in a 

shorter time. This can help reduce workload and support faster 

decision-making in clinical practice. 

 

II. LITERATURE SURVEY 
 

Artificial Intelligence (AI) has significantly transformed the 

healthcare sector by enabling automated diagnosis, medical 

image analysis, and decision support systems. In recent years, 

AI-based models have been widely applied to detect diseases  

at an early stage, thereby improving patient outcomes and 

reducing the workload of medical professionals.  

 

Several researchers have explored machine learning techniques 

for medical diagnosis. Earlier approaches used algorithms such 

as Support Vector Machines (SVM) and decision trees for 

classification tasks. These methods required manual feature 

extraction, which often limited their accuracy and efficiency. 

With the advancement of deep learning, Convolutional Neural 

Networks (CNNs) have become more effective in handling 

medical imaging data due to their ability to automatically 

extract complex features.  

 

Studies have shown that pre-trained deep learning models such 

as VGG16, ResNet, and Inception provide improved 

performance in image classification tasks. These models, when 

combined with transfer learning, reduce training time and 

enhance accuracy, making them suitable for medical image 

analysis. In the context of brain tumor detection, CNN-based 

systems have demonstrated reliable results in classifying MRI 

images into multiple tumor categories. 

  

Recent research also emphasizes the integration of AI models 

into user-friendly platforms such as web applications. These 

systems allow users to upload medical images and receive 

realtime predictions, improving accessibility and usability in 

clinical environments. Additionally, report generation features 

have been introduced to present diagnostic results in a 

structured format.  

 



 

 

 

© 2026 IJSRET 
2 
 

 

 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 2, Mar-Apr-2026, ISSN (Online): 2395-566X 

 

 
Despite these advancements, challenges such as data quality, 

model generalization, and system reliability still exist. Ensuring 

accurate predictions and maintaining data privacy remain 

critical concerns in healthcare applications. Therefore, 

continuous improvements in model design and system 

integration are necessary for developing efficient and 

trustworthy medical diagnostic systems.  

 

Recent advancements in medical image analysis have also 

focused on improving the efficiency and usability of diagnostic 

systems. Researchers have explored techniques such as image 

preprocessing, normalization, and data augmentation to 

enhance model performance. These methods help in reducing 

noise and improving the quality of MRI images before 

classification. Furthermore, combining deep learning models 

with automated reporting systems has improved the speed of 

diagnosis. Such developments make AI-based healthcare 

solutions more practical and beneficial in real-world clinical 

applications. 

 

III. SYSTEM ARCHITECTURE 
 

The proposed system is designed to automatically detect brain 

tumors from MRI images using a deep learning-based 

approach. The architecture consists of several stages, starting 

from image input to final report generation.  

 

Initially, the user uploads an MRI brain image through a web-

based interface along with basic patient details. The uploaded 

image is then preprocessed by resizing it to a fixed dimension 

and normalizing the pixel values to ensure compatibility with 

the trained model.  

 

The preprocessed image is passed to a convolutional neural 

network based on the VGG16 architecture, which performs 

feature extraction and classification. The model analyzes the 

image and predicts the tumor type, such as glioma, 

meningioma, pituitary tumor, or no tumor, along with a 

confidence score.  

 

The prediction results are displayed on the web interface for the 

user. Finally, the system generates a structured PDF report 

containing patient information, predicted tumor type, 

confidence level, and the uploaded MRI image. This 

architecture ensures a fast, automated, and user-friendly 

process for brain tumor detection.  

• User Authentication: Secure login for users using session 

login.   

• Input MRI Image: Users upload brain MRI images (jpg, 

jpeg, png) for tumor detection.   

• AI Prediction Engine: Deep learning model (VGG16) 

analyzes the image and predicts the tumor type.   

• Result Output: System displays predicted tumor type 

with confidence score.   

• Report Generation: Generates a PDF report containing 

patient details, prediction result, and uploaded image.  

• Image Preprocessing: The uploaded MRI image is 

resized and normalized to match the input requirements of 

the trained model.  

• Data Validation: The system checks the uploaded image 

format and ensures valid input before processing.  

• Classification Module: The model classifies MRI images 

into categories such as glioma, meningioma, pituitary 

tumor, and no tumor.  

• Feature Extraction: The model extracts important visual 

patterns from MRI images to identify abnormalities 

effectively.  

• Confidence Evaluation: The system calculates 

probability scores for each class to improve prediction 

reliability.  

• Performance Optimization: Ensures efficient processing 

to reduce response time and improve user experience. 

 

Flow Diagram 
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IV. METHODOLOGY 

 

The system follows a deep learning-based approach for brain 

tumor detection. MRI images are collected and preprocessed to 

improve model performance. The VGG16 convolutional neural 

network, pre-trained on ImageNet, is used for feature extraction 

and classification. The model classifies images into four 

categories: Glioma, Meningioma, Pituitary Tumor, and No 

Tumor.  

 

A web application built using Flask allows users to upload 

images, enter patient details, and receive predictions. After 

prediction, the system generates a PDF report containing all 

relevant information.  

 

The whole process can be divided into the following steps:  

  

Step 1: Begin  

 

Step 2: Initialize system modules 

• User Authentication (Login/Session)  

• Image Processing Module  

• Trained VGG16 Model  

• Report Generation Module  

 

Step 3: User uploads MRI brain image and enters patient    

details through web interface    

 

Step 4: If the user is new, create account and store details. 

Otherwise, login to system 

 

Step 5: Collect patient information (e.g., Name, Age, Gender) 

and image 

 

Step 6: Preprocess the image 

• Resize image to 224×224  

• Normalize pixel values  

• Convert to array format  

 

Step 7: Pass preprocessed image to trained VGG16 model 

 

Step 8: Model predicts tumor class 

• Classes: Glioma, Meningioma, Pituitary Tumor, No Tumor  

• Model outputs probabilities for each class  

• Select class with highest probability as final result  

 

Step 9: Store prediction result and patient details 

 

Step 10: Display result to user on dashboard 

• Predicted tumor type  

• Confidence score (%)  

• Uploaded image preview  

 

Step 11: Generate PDF report 

• Include patient details  

• Prediction result and confidence  

• Date & time  

• Uploaded MRI image  

 

Step 12: User can download the report 

 

Step 13: End 

 

V. RESULT 
 

The proposed system demonstrates effective performance in 

detecting and classifying brain tumors from MRI images. The 

deep learning model based on the VGG16 architecture is 

capable of accurately identifying different tumor types, 

including glioma, meningioma, pituitary tumor, and normal 

cases. 

 

During testing, the system produced consistent and reliable 

predictions with high confidence scores. The model 

successfully distinguishes between tumor and non-tumor 

images, indicating its strong capability in medical image 

classification tasks. The use of preprocessing techniques 

further improves the quality of input data, resulting in better 

prediction accuracy. 

 

The integration of the trained model with a web-based interface 

allows users to upload MRI images and receive results 

instantly. This real-time prediction capability enhances 

usability and makes the system practical for clinical 

environments. Additionally, the system generates a structured 

PDF report that includes patient details, predicted tumor type, 

confidence score, and the uploaded image. 

 

Overall, the system provides fast, accurate, and user-friendly 

tumor detection. It can assist healthcare professionals by 

reducing manual effort and supporting quicker preliminary 

diagnosis, without replacing the role of medical experts.  

 

The testing phase demonstrated the effectiveness of the 

proposed brain tumor detection system: 

• High classification accuracy achieved using the VGG16 

deep learning model, with reliable prediction results across 

different tumor types. 

• Fast response time, allowing users to receive prediction 

results instantly through the web interface. 
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• Accurate identification of tumor categories such as glioma, 

meningioma, pituitary tumor, and no tumor. 

• Efficient preprocessing techniques improved input image 

quality, leading to better model performance. 

• Automated PDF report generation provides a structured 

summary including patient details, prediction result, 

confidence score, and MRI image. 

• User-friendly web application enables easy image upload, 

real-time result viewing, and report downloading. 

 

The system thus proves to be an effective AI-based diagnostic 

support tool, offering quick and reliable tumor detection while 

assisting medical professionals in decision-making without 

replacing their expertise. 

 

Future Scope  

The proposed brain tumor detection system can be further 

enhanced with advanced technologies to improve accuracy and 

usability. 

 

In the future, the system can be integrated with more advanced 

deep learning architectures to achieve higher prediction 

accuracy and better generalization. The inclusion of larger and 

more diverse MRI datasets can further improve model 

performance. Real-time integration with hospital databases can 

enable seamless access to patient records and medical history. 

Additionally, cloud-based deployment can improve scalability 

and allow access from multiple devices. Enhanced data security 

techniques can be implemented to protect sensitive medical 

information. The system can also be extended with features 

such as automated tumor segmentation and severity analysis. 

Furthermore, integration with telemedicine platforms can 

provide faster communication between patients and doctors, 

making the diagnostic process more efficient and accessible. 

 

VI. CONCLUSION  
 

In this study, an automated brain tumor detection system based 

on deep learning techniques has been developed to assist in the 

analysis of MRI images. The system utilizes a VGG16-based 

convolutional neural network to accurately classify brain 

tumors into different categories such as glioma, meningioma, 

pituitary tumor, and normal cases. 

 

The integration of image preprocessing, model prediction, and 

a web-based interface enables users to obtain quick and reliable 

results. The system also generates a structured PDF report, 

making it useful for documentation and further analysis. The 

experimental results indicate that the proposed approach 

provides consistent and efficient predictions. 

It is important to note that the system is designed to support 

medical professionals rather than replace them. By reducing 

manual effort and providing faster preliminary results, the 

system contributes to improved diagnostic efficiency. Overall, 

the proposed solution demonstrates the potential of deep 

learning in enhancing medical image analysis and supporting 

intelligent healthcare systems. 

 

Acknowledgments  

The authors would like to express their sincere gratitude to all 

those who contributed to the successful completion of this 

project. We are especially thankful to our project guide for their 

continuous support, valuable guidance, and constructive 

suggestions throughout the development of this work. 

 

We also extend our appreciation to the faculty members of our 

department for providing the necessary resources and academic 

environment to carry out this research. Their encouragement 

and insights have been instrumental in shaping this project. 

 

Furthermore, we would like to thank our institution for 

providing the infrastructure and facilities required for this 

study. Finally, we are grateful to our family and friends for their 

constant motivation and support during the completion of this 

project. 

 

REFERENCES 

 
1. K. Simonyan and A. Zisserman, “Very Deep Convolutional 

Networks for Large-Scale Image Recognition,” 

International Conference on Learning Representations 

(ICLR), 2015. 

2. O. Ronneberger, P. Fischer, and T. Brox, “U-Net: 

Convolutional Networks for Biomedical Image 

Segmentation,” International Conference on Medical 

Image Computing and Computer-Assisted Intervention 

(MICCAI), 2015. 

3. A. Krizhevsky, I. Sutskever, and G. Hinton, “ImageNet 

Classification with Deep Convolutional Neural 

Networks,” Advances in Neural Information Processing 

Systems (NIPS), 2012. 

4. G. Litjens et al., “A Survey on Deep Learning in Medical 

Image Analysis,” Medical Image Analysis, vol. 42, pp. 60–

88, 2017. 

5. S. Pereira, A. Pinto, V. Alves, and C. A. Silva, “Brain 

Tumor Segmentation Using Convolutional Neural 

Networks in MRI Images,” IEEE Transactions on Medical 

Imaging, vol. 35, no. 5, pp. 1240–1251, 2016. 

6. J. Brownlee, “Deep Learning for Computer Vision,” 

Machine Learning Mastery, 2019. 



 

 

 

© 2026 IJSRET 
5 
 

 

 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 2, Mar-Apr-2026, ISSN (Online): 2395-566X 

 

 
7. D. Shen, G. Wu, and H.-I. Suk, “Deep Learning in Medical 

Image Analysis,” Annual Review of Biomedical 

Engineering, vol. 19, pp. 221–248, 2017. 

8. N. T. Pham et al., “Brain Tumor Classification Using Deep 

Learning Models,” International Journal of Advanced 

Computer Science and Applications, 2020. 


