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Abstract: Brain tumor detection is essential for improving patient outcomes through early diagnosis and treatment. Manual
interpretation of MRI scans by radiologists can be time-consuming and prone to error. To address this, deep learning techniques,
particularly Convolutional Neural Networks (CNNs), offer a promising solution for automated brain tumor detection. This study
presents a CNN-based approach that processes MRI scans to detect and classify brain tumors. The model was trained on a
dataset of MRI images and optimized using data augmentation and normalization techniques to enhance its generalizability.
Performance was evaluated using accuracy, precision, recall, and F1-score, showing the model’s effectiveness in identifying
brain tumors with high accuracy. This automated system can assist healthcare professionals by providing faster and more
reliable diagnoses, improving the efficiency and precision of brain tumor detection in clinical settings.
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L. INTRODUCTION

Brain tumor are abnormal growths in the brain that can be life-threatening if not detected and treated early. These tumors can be
categorized as benign or malignant, with malignant tumour posing a higher risk due to their aggressive nature. Early detection is
crucial as it allows for timely treatment, which can significantly improve survival rates. Traditional diagnostic methods, such as
MRI (Magnetic Resonance Imaging) and CT (Computed Tomography) scans, rely on radiologists to manually interpret the images.
However, this process can be prone to human error, especially in detecting subtle or early-stage tumor, and may vary between
practitioners. In recent years, deep learning has emerged as a powerful tool for medical image analysis, especially in tasks such as
tumor detection. Deep learning models, particularly Convolutional Neural Networks (CNNs), have shown great promise in analyze
visual data, such as medical images. CNNs can automatically extract relevant features from images, making them ideal for detecting
complex structures like tumor. By training these models on large datasets of brain scans, the system learns to recognize patterns
associated with tumor, enabling faster and more accurate detection compared to manual methods. The application of deep learning
in brain tumor detection offers several advantages. It can reduce the workload of radiologists by providing a preliminary analysis of
medical images, helping to identify regions of interest that may need further investigation. Additionally, these models can work at a
much faster pace, processing thousands of images in a short time, which is crucial in cases where quick diagnosis is needed.
Moreover, by improving the accuracy of tumor detection, deep learning models can reduce the risk of false positives and false
negatives, leading to better patient outcomes. Despite its potential, the integration of deep learning in medical diagnostics comes
with challenges. These include the need for large, high-quality labelled datasets to train the models, ensuring the system generalizes
well across different types of imaging equipment and patient demographics, and addressing the ethical concerns of relying on Al in
critical healthcare decisions. Nonetheless, with continued research and development, deep learning-based systems have the potential
to revolutionize brain tumor detection, making the process more reliable and efficient.

1. LITERATURE SURVEY

The review paper by Javaria Amin, Muhammad Sharif, Anandakumar Haldorai, Mussarat Yasmin, Ramesh Sundar Nayak, titled
“Brain tumor detection and classification usingmachine learning,” The objective of this survey is to deliver a comprehensive
literature on brain tumor detection through magnetic resonance imaging to help the researchers. This survey covered the anatomy of
brain tumors, publicly available datasets, enhancement techniques, segmentation, feature extraction, classification, and deep
learning, transfer learning and quantum machine learning for brain tumors analysis. Finally, this survey provides all important
literature for the detection of brain tumors with their advantages, limitations, developments, and future trends.[1]

The paper by Shubhangi Solanki, Uday Pratap Singh, Siddharth Singh Chouhan and Sanjeev Jain, titled “Brain Tumor Detection
and Classification Using Intelligence Techniquess,” The main disinterest of this study stays to offer investigators, comprehensive
literature on Magnetic Resonance (MR) imaging’s ability to identify brain tumors. Using computational intelligence and statistical
image processing techniques, this research paper proposed several ways to detect brain cancer and tumors. This study also shows an
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assessment matrix for a specific system using particular systems and dataset types. This paper also explains the morphology of brain
tumors, accessible data sets, augmentation methods, component extraction, and categorization among Deep Learning (DL), Transfer
Learning (TL), and Machine Learning (ML) models. Finally, our study compiles all relevant material for the identification of
understanding tumors, including their benefits, drawbacks, advancements, and upcoming trends.[2]

The paper by Sai Meghana S, Amulya P, Manish A,Rajarajeswari P, titled “A Deep Learning Approach For Brain Tumor
Segmentation Using Convolution Neural Network, this paper gives the summary of the work done by us and the methodology we
used. We used BraTS dataset to develop this project and to test the trained models. This dataset contains the MRI images of 200
patients. The MRI scans are segmented using patch wise segmentation. This methodology shows approximately 95.6% accuracy on
the test dataset. Many experiments are done by us to find the depth of the neural network and to know the best architectures that can
be used. The exact location of the gliomas is found by the convolutional neural network. For finding the spectral location of the
gilomas in the glilac cells, we used combination of deep neural network and convolutional neural network This architecture can also
be used to predict the future status of the organs.[3]

The paper by Mr. T. Sathies Kumar, K. Rashmi, Sreevidya Ramadoss, L. k. Sandhya, T. J. Sangeetha, titled “Brain Tumor Detection
Using SVM Classification,” this proposed system, the classification and segmentation the tumor region can be done accurately.
Segmentation and 3D reconstruction also uses the detection of tumor from an MR image. The manual tracing and visual exploration
by doctors will be restrained in order to avoid time consumption. The brain tumor detection allows localizing a mass of abnormal
cells in a slice of Magnetic Resonance (MR) using SVM Classifier and segmentation of the tumor cells to know about the size of the
tumor present in that segmented area. The extracted features of the segmented portion will be trained using artificial neural network
to display the type of the tumor. These features will also be used for comparing the accuracy of different classifiers in Classification
learner app. The scope of this project is helpful in post processing of the extracted region like the tumor segmentation.[4]

The paper by Surendran Rajendran, Suresh Kumar Rajgopal, Tamilvizhi Thanarajan, K. Shankar, Sachin Kumar, Njah M. Alsubaie,
Mohamad Khairi Ishak and Samih M. Mostafa titled “. The proposed technique uses a Gray Level Co-occurrence matrix extraction
of features approach to strip out unwanted details from the images. In comparison with the current state of the art, the accuracy of
brain tumor segmentation was significantly improved using Convolutional Neural Networks, which are frequently used in the field
of biomedical image segmentation. By merging the results of two separate segmentation networks, the proposed method
demonstrates a major but simple combinatorial strategy that, as a direct consequence, yields much more precise and complete
estimates. A U-Net and a Three-Dimensional Convolutional Neural Network. These networks are used to break up images into their
component parts. Following that, the prediction was constructed using two distinct models that were combined in a number of ways.
In comparison to existing state-of-the-art designs, the proposed method achieves the mean accuracy (%) of 99.40, 98.46, 98.29,
precision (%) of 99.41, 98.51, 98.35, F-Score (%) of 99.4, 98.29, 98.46 and sensitivity (%) of 99.39, 98.41,98.25 for the whole
tumor, enhanced tumor, tumor core on the validation set, respectively [5].
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(AVA CONCLUSION

The brain tumor detection project utilizing deep learning represents a significant advancement in medical imaging. By leveraging
Convolutional Neural Networks (CNNs), the project successfully automates the detection and classification of brain tumors in MRI
scans, enhancing diagnostic accuracy and efficiency. This approach addresses critical challenges in early tumor detection and
showcases the potential for integrating Al technologies into clinical settings. Although challenges such as ensuring data quality and
addressing ethical considerations remain, the project's results are promising. Future directions could involve further model
refinement, exploring transfer learning, and implementing the system in real-world healthcare environments. Overall, this project
lays the groundwork for innovations in brain tumor diagnosis, contributing to improved patient outcomes and advancing the role of
Al in medicine.

[t
[2]

(3]

[4]
[5]
[6]
[’
(8]

REFERENCES
Javaria Amin, Muhammad Sharif, Anandakumar Haldorai, Mussarat Yasmin, Ramesh Sundar Nayak, " Brain tumor detection and classification using machine
learning”, Received july 28, 2021, accepted october 12, 2021, date of publication november 8, 2021
Shubhangi Solanki, Uday Pratap Singh, Siddharth Singh Chouhan and Sanjeev Jain, “Brain Tumor Detection and Classification Using Intelligence
Techniquess”, IOSR Journal of Computer Engineering received jan 17,2023, accepted feb 1,2023 date of publication feb 6, 2023 date of current version feb
10,2023
Sai Meghana S, Amulya P, Manish A,Rajarajeswari P, “A Deep Learning Approach For Brain Tumor Segmentation Using Convolution Neural Network”,
Received 22 February 2023, accepted 21 March 2023, date of publication 29 March 2023, date of current version 12 April 2023. Digital Object Identifier
10.1109/ACCESS.2023.326304
Mr. T. Sathies Kumar, K. Rashmi, Sreevidya Ramadoss, L. k. Sandhya, T. J. Sangeetha, “Brain Tumor Detection Using SVM Classification”, Received 3 July
2024, accepted 22 July 2024, date of publication 25 July 2024, date of current version 2 August 2024. Digital Object Identifier 10.1109/ACCESS.2024.343349
Surendran Rajendran, Suresh Kumar Rajgopal, Tamilvizhi Thanarajan, K. Shankar, Sachin Kumar, Njah M. Alsubaie, Mohamad Khairi Ishak and Samih M.
Mostafa, “The proposed technique uses a Gray Level Co-occurrence matrix extraction of features approach to strip out unwanted details from the images”.
Abhishek Anil, Aditya Raj, H. Arvind Sarama, Naveen Chandran R, Deepa P. L., “Brain Tumor Detection from MRI using Deep Learning”, Received 10 June
2024, accepted 11 July 2024, date of publication 15 July 2024, date of current version 26 July 2024. Digital Object Identifier 10.1109/ACCESS.2024.3428553
Hossam H. Sultan, Nancy M. Salem, And Walid Al-Atabany, titled“Multi-Classification of brain tumor images using deep neural network “Leaf disease
detection using CNN”, © 2022 IJCRT Volume 10, Issue 3 March 2022 | ISSN: 2320-2882
Hossam H. Sultan, Nancy M. Salem, And Walid Al-Atabany, titled“Multi-Classification of brain tumor images using deep neural network “Leaf disease
detection using CNN”, © 2022 IJCRT Volume 10, Issue 3 March 2022 | ISSN: 2320-2882

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |

370



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




