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CHAPTER:1 

ABSTRACT 

 

A brain tumor is the cause of abnormal growth of cells in the brain. Magnetic       resonance imaging (MRI) is the 

most practical method for detecting brain tumors.  Through these MRIs, doctors analyze and identify abnormal 

tissue growth and can  confirm whether the brain is affected by a tumor or not. Today, with the emergence of  

artificial intelligence techniques, the detection of brain tumors is done by applying the techniques and algorithms of 

machine learning and deep learning. The advantages of the application of these algorithms are the quick prediction 

of brain tumors, fewer errors, and greater precision, which help in decision-making and in choosing the most 

appropriate treatment for patients. In the proposed work, a convolution neural network (CNN) is applied with the 

aim of detecting the presence of a brain tumor and its performance is analyzed. The main purpose of this article is 

to adopt the approach of convolutional neural networks as a machine learning technique to perform brain tumor 

detection and classification. Based on training and testing results, the pre- trained architecture model reaches 96% 

in precision and classification accuracy rates. For the given dataset, CNN proves to be the better technique for 

predicting the presence of brain tumors. 
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 CHAPTER:2 

MOTIVATION 

 

• Time-consuming Process: Manually analyzing complex MRI scans for subtle abnormalities is a time-

consuming task. This can lead to delays in diagnosis and treatment initiation, impacting patient outcomes. 

• Enhanced Accuracy: Machine learning algorithms can be trained on vast datasets of labeled MRI 

scans containing tumors and healthy brain tissue. This allows them to learn complex patterns and identify subtle 

tumor signatures that may be difficult for human eyes to detect. Studies have shown that machine learning models 

can achieve high accuracy in brain tumor detection, potentially surpassing human performance. 

• Efficiency and Scalability: Machine learning algorithms can analyze large volumes of MRI data 

rapidly, significantly reducing analysis time compared to manual methods. This allows for faster diagnosis and 

treatment decisions, potentially improving patient outcomes. 

• Early Detection Potential: Machine learning's ability to identify subtle abnormalities holds promise 

for earlier tumor detection. Early diagnosis is crucial for successful treatment, as it allows for intervention before 

the tumor progresses to a more advanced stage. 

• Improved Treatment Planning: Advanced AI analysis can provide insights beyond simple tumor 

detection. By analyzing features like size, location, and tumor type, machine learning can assist physicians in 

developing more personalized and effective treatment plans. 

• Reduce Healthcare Costs: Faster and more accurate diagnosis can lead to earlier intervention and 

potentially less expensive treatments. 

• Reduced Workload for Radiologists: Automating tumor detection can free up radiologists' time, 

allowing them to focus on more complex cases and patient care. 
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Chapter:3 

Literature Survey 

 

 

SL.NO Paper Title Authors Year Name of 

Publisher 

1 MRI brain tumor detection using 

deep learning and machine 

learning approaches 

Shenbagarajan Anantharajan, 

Shenbaga- lakshmi Gunasekarana 

,Thavasi Subramanian, Venkatesh R 

2024 Elsevier Ltd. 

2 Handcrafted Deep- Feature-Based 

Brain Tumor Detection and 

Classification Using MRI Images 

Prakash Mohan, Sathish kumar 

Veerappampal ayam, Neelakandan 

Subramani, Malliga Subramanian and 

Sangeetha Meckanzi 

2022 MDPI 

3 MRI-based brain tumor detection 

using convolutional deep learning 

methods 

and chosen machine learning 

techniques 

Soheila Saeedi, Sorayya Rezayi, 

Hamidreza Keshavarz and Sharareh 

R. Niakan Kalhori 

2023 BMC Medical 

Informatics and 

Decision Making 

4. Tumor Brain Detection Through 

MR Images: A Review of 

Literature 

Mohammed S. 

H. Al-Tamimi, Ghazali Sulong 

2014 Journal of 

Theoretical and 

Applied 

Information 

Technology 

5. Brain Tumor Detection Using 

Shape features and Machine 

Learning Algorithms 

Dena Nadir George, Hashem 

B. Jehlol, Anwer Subhi Abdulhussein 

Oleiwi 

2015 International 

Journal of 

Scientific & 

Engineering 

Research, 

6. Brain Tumor Detection based on 

Machine 

Learning Algorithms 

Komal Sharma, Akwinder Kaur, 

Shruti Gujral 

2014 International 

Journal of 

Computer 

Applications 
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7. A Supervised ML Applied 

Classification Model for Brain 

Tumors MRI 

Zhengyu Yu, Qinghu He, 

Jichang Yang and Min Luo 

2022 Frontiers in Pharmacology 

8. A Deep Analysis of Brain Tumor 

Detection from MR Images 

Using Deep Learning Networks 

Md Ishtyaq Mahmud , 

Muntasir Mamun and Ahmed 

Abdelgawad 

2023 MDPI 

9. Brain Tumor Detection using MRI 

Images and Convolutional Neural 

Network 

Driss Lamrani , Bouchaib 

Cherradi , Oussama el 

Gannour 

2022 International Journal of 

Advanced Computer Science 

and Applications 

10. Brain tumor detection and 

classification usingmachine 

learning: 

a comprehensive survey 

Javaria Amin, Muhammad 

Sharif, Anandakumar 

Haldorai, Mussarat 

Yasmin,Ramesh Sundar 

Nayak 

2021 Complex & Intelligent 

Systems 
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CHAPTER:4 

Literature Review 

 

Brain tumor detection using machine learning techniques with the aid of MRI (Magnetic Resonance Imaging) images 

has garnered significant attention in recent years due to its potential to revolutionize diagnostic processes and 

improve patient outcomes. 

MRI is a non-invasive imaging technique widely used for diagnosing brain tumors due to its ability to provide 

detailed anatomical information. 

However, manual interpretation of MRI scans can be time-consuming and subjective, leading to the exploration of 

automated methods facilitated by machine learning algorithms. 

Various machine learning techniques have been employed for brain tumor detection, including but not limited to 

artificial neural networks (ANNs), support vector machines (SVMs), convolutional neural networks (CNNs), and 

deep learning architectures. These methods utilize features extracted from MRI images to classify tumors into 

different categories. 

With the advent of deep learning, particularly CNNs, there has been a paradigm shift in brain tumor detection. 

CNNs have shown remarkable performance in automatically learning discriminative features from raw MRI data 

without the need for handcrafted features. 

Despite the promising results, several challenges persist in the field of brain tumor detection using machine learning. 

One major challenge is the scarcity of annotated data, particularly for rare tumor types, which limits the 

generalizability of models. Moreover, the interpretability of deep learning models remains a concern, making it 

challenging for clinicians to trust automated diagnostic systems. 

In conclusion, the detection of brain tumors using machine learning techniques with MRI images has witnessed 

significant advancements, particularly with the rise of deep learning. However, further research is needed to address 

existing challenges and translate these methodologies into clinically viable tools for improving patient care and 

treatment outcomes. 

 

 

Base Paper : A Deep Analysis of Brain Tumor Detection from MR Images Using Deep Learning 

Networks(https://www.mdpi.com/journal/algorithms) 

http://www.ijsrem.com/
http://www.mdpi.com/journal/algorithms)
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Some of the previous models designed for the detection of Brain Tumor using MRI Images 

 

 

Reference Dataset Models Performance Limitations 

2022 10,000 MR 

images 

Deep educational model 

(proposed), VGG16, 

ResNet-50, MobileNet, 

Inception V3 

Deep educational 

model: accuracy 98% 

Need to apply 

image 

augmentation 

methods 

2022 3394 MR 

images 

Deep convolutional neural 

network (DCNN) 

(proposed), VGG16, 

VGG19, CNN- SVM 

DCNN: 

accuracy 97.72% 

Should consider 

more datasets and 

various types of 

images 

2021 3064, CT 

brain scan images 

Correlation learning 

mechanism (CLM) with 

CNN 

CLM model: accuracy 

96%, precision and 

recall 95% 

Should consider 

more datasets to 

obtain more 

accurate and 

promising results 

http://www.ijsrem.com/
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2021 2556 brain 

tumor images 

Hybrid ensemble 

classifier (KNN-RF-

DT) 

(proposed), naive 

Bayes, random forest, 

neural network, KNN, 

and decision tree 

Hybrid ensemble 

classifier (KNN-RF-

DT): 

accuracy 97.305%, 

precision 97.73%, 

specificity 97.60%, 

sensitivity 

97.04%, 

 

Should consider more 

datasets to obtain more 

accurate and promising 

results 

2022 3260 MRI 

brain images 

Dense EfficientNet 

(proposed), ResNet 50, 

MobileNet, 

MobileNetV2 

Dense EfficientNet: 

accuracy 98.78%, 

F1-score 98% 

Higher number of 

parameters and 

evaluation time 

2022 BRATS 2015 

dataset, 2000 MR 

images 

Residual network Residual network: 

accuracy of 97.05% 

Lack of performance 

metrics evaluation 

2019 BRATS 2013 

MRI 

tumor dataset 

Hybrid CNN 

models 

Dice score of 

86%, 

sensitivity of 86%, and 

specificity of 91% 

Only one tumor per 

slice 

was evaluated 

2019 227 MR 

images 

KNN classifier 

(proposed), RF, NB, 

and RBF 

Accuracy of 95.6% and 

AUC of 99% 

Lack of MR images 

http://www.ijsrem.com/
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CHAPTER:5 

Problem formulation/Objectives 

 

The primary objective of this project is to develop a robust and accurate machine learning model for the automated 

detection and classification of brain tumors using MRI images. This includes the following specific objective : 

 

1. Data Acquisition and Preprocessing : 

- Gather a comprehensive dataset of MRI images, including those with and without brain tumors. 

- Perform preprocessing steps such as normalization, noise reduction, and 

image augmentation to enhance the quality and variability of the dataset. 

 

2. Model Development : 

- Design and implement various machine learning algorithms, with a focus on deep learning models such as 

Convolutional Neural Networks (CNNs), to identify and classify brain tumors in MRI images. 

- Optimize model architecture and hyperparameters to improve 

performance metrics like accuracy, sensitivity, specificity, and F1-score. 

 

3. Validation and Testing : 

- Split the dataset into training, validation, and test sets to evaluate the model's performance. 

- Use cross-validation techniques to ensure the model's robustness and generalizability. 

 

4. Performance Evaluation : 

- Assess the model's diagnostic performance using standard metrics such as confusion matrix, ROC curve, 

and AUC. 

- Compare the developed model with existing state-of-the-art methods to benchmark its efficacy. 

http://www.ijsrem.com/
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5. Deployment and Usability : 

- Develop a user-friendly interface or application to facilitate the practical 

use of the model by healthcare professionals. 

- Ensure the model's integration with existing medical imaging systems and workflows for seamless 

operation. 

 

6. Ethical and Regulatory Compliance : 

- Address ethical considerations related to patient data privacy and the 

model's decision-making process. 

- Ensure the project complies with relevant healthcare regulations and standards. 

 

The successful completion of this project aims to provide a reliable, non- invasive tool to assist radiologists and 

medical professionals in the early and accurate detection of brain tumors, ultimately improving patient outcomes 

and treatment planning. 

 

 

CHAPTER:6 

Methodology/ Planning of work 

 

Planning of Work for Brain Tumor Detection Using Machine Learning with MRI 

Images : 

 

Phase 1: Project Initiation and Planning : 

1. Define Project Scope and Objectives : 

• Clarify the project goals, deliverables, and success criteria. 

• Identify the project team members. 

 

2. Resource Allocation : 

• Allocate necessary resources including hardware, software, and human resources. 

• Set up project management tools and communication channels. 

 

3. Literature Review : 

• Conduct a comprehensive review of existing research and methodologies in brain tumor detection using 

machine learning and MRI images. 

 

Phase 2: Data Collection and Preprocessing : 

1. Data Acquisition : 

• Collect a diverse dataset of MRI images from publicly available sources and medical institutions. 

• Ensure the dataset includes annotated images with and without brain tumors. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
            Volume: 08 Issue: 05 | May - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                                                                                                                                               

 

© 2024, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM34755                |        Page 10 

 

2. Data Preprocessing : 

• Normalize and standardize MRI images for uniformity. 

• Apply noise reduction techniques to improve image quality. 

• Implement data augmentation strategies to increase dataset variability and 

robustness. 

 

3. Data Annotation : 

• Verify and, if necessary, re-annotate MRI images to ensure accuracy and consistency of labels. 

 

Phase 3: Model Development : 

1. Initial Model Design : 

• Design the initial architecture of the machine learning model, focusing on Convolutional Neural Networks 

(CNNs). 

• Develop the model using a suitable programming framework (e.g., TensorFlow, PyTorch). 

 

2. Training and Optimization : 

• Train the model on the prepared dataset, adjusting parameters and architecture based on initial 

performance. 

• Experiment with different optimization techniques and hyperparameter tuning to 

enhance model accuracy. 

 

3. Model Evaluation : 

• Validate the model using cross-validation techniques. 

• Evaluate the model’s performance using metrics such as accuracy, sensitivity and specificity. 

 

Phase 4: Testing and Validation : 

1. Testing on Independent Dataset : 

• Test the model on an independent dataset to assess generalizability. 

• Compare results against benchmarks and state-of-the-art models. 

 

2. Error Analysis and Refinement : 

• Analyze misclassifications and refine the model to address identified weaknesses. 

• Conduct additional rounds of testing and validation to ensure robustness. 

 

Phase 5: Deployment and Integration : 

1. Develop User Interface : 

• Create a user-friendly interface or application for medical professionals to use the model. 

http://www.ijsrem.com/
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• Ensure the interface supports uploading and analyzing new MRI images. 

 

2. System Integration : 

• Integrate the model with existing medical imaging systems and workflows. 

• Conduct end-to-end testing to verify integration and performance in a real-world 

setting. 

 

Phase 6: Documentation and Training : 

1. Documentation : 

• Prepare comprehensive documentation covering model development, usage, and maintenance. 

• Include guidelines for data preprocessing, model training, and deployment procedures. 

 

2. Training and Support : 

• Provide training sessions and materials for healthcare professionals on using the tool. 

• Establish a support system for troubleshooting and continuous improvement. 

 

Phase 7: Evaluation and Feedback : 

1. User Feedback : 

• Gather feedback from initial users regarding usability and performance. 

• Conduct surveys and interviews to understand user experiences and identify areas for improvement. 

 

2. Performance Review : 

• Evaluate the project against the defined success criteria. 

• Prepare a final report summarizing the outcomes, lessons learned, and future recommendations. 

 

Phase 8: Project Closure : 

1. Final Presentation : 

• Present the project findings and demonstrate the tool. 

• Highlight key achievements and potential impacts on clinical practice. 

 

2. Archiving and Handover : 

• Archive all project materials and code repositories. 

• Handover the project to the relevant department or team. 

http://www.ijsrem.com/
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Use Case Diagram of Methodology 
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CHAPTER:7 

Facilities required for proposed work 

  

• SOFTWARE REQUIREMENTS:- 

 

Name of Component Specification 

 

Operating system- Language - Database - 

Tools – 

 

Python Libraries -- Windows XP / Windows 7,8,8.1,10/Linux Python 

SQL 

 

VS Code / Jupyter Notebook / MATLAB / Git 

 

Machine Learning Libraries : TensorFlow, Keras, PyTorch, Scikit-learn 

Data Processing Libraries : NumPy, Pandas Image Processing Libraries : OpenCV, scikit- image 

Visualization Libraries : Matplotlib, Seaborn 

 

• HARDWARE REQUIREMENTS:- 

Name of Component Specification 

 

Processor- RAM- 

Hard disk- Monitor- Keyboard- Mouse- Dual core, AMD, intel i3 and above 4 GB and above 

20 GB and above Any color monitor Any standard 

Any standard 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
            Volume: 08 Issue: 05 | May - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                                                                                                                                               

 

© 2024, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM34755                |        Page 14 

Biblography 

Online Resources: 

 

Machine Learning Mastery. 

https://machinelearningmastery.com/ 

 

Scikit-learn scikit-learn: machine learning in Python. https://scikit-learn.org/ 

 

TensorFlow. TensorFlow tutorials. https://www.tensorflow.org/tutorials 

 

Datasets: 

 

The Cancer Imaging Archive (TCIA). National Cancer Institute 

https://imaging.cancer.gov/informatics/cancer_imaging_archive.htm 

 

BRATS (Brain Tumor Segmentation Challenge). GitHub repositories. https://github.com/topics/brain-tumor-

segmentation pen_spark 

 

A Deep Analysis of Brain Tumor Detection from MR Images Using Deep Learning Networks: 

https://www.mdpi.com/1999-4893/16/4/176 This paper explores various deep learning architectures for brain tumor 

detection and discusses their performance. 

 

Detection of Brain Tumor from Brain MRI Images with the Help of Machine Learning & Deep Learning: 

https://www.researchgate.net/publication/356000872_Brain_tumor_detection_and_c 

lassification_using_machine_learning_a_comprehensive_survey This paper compares different machine learning 

and deep learning approaches for brain tumor detection from MRI scans. 

 

Handcrafted Deep-Feature-Based Brain Tumor Detection and Classification Using MRI Images: 

https://www.mdpi.com/2079-9292/11/24/4178 This paper explores a method that combines handcrafted features 

with deep learning for brain tumor detection and classification. 

 

A Supervised ML Applied Classification Model for Brain Tumors MRI: 

https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2022.8844 95/full This paper describes a 

classification model using machine learning for brain tumor detection based on MRI data. 
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