&gj L 3%&

' US"E International Journal of Scientific Research in Engineering and Management (IJSREM)

e-Journal

w Volume: 08 Issue: 05 | May - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

BRAIN TUMOR DETECTION USING MACHINE LEARNING

Mohan H G*, Abhishek M?, Likhith M G2, Rahul K V4, Gagan S C®
Asst. Professor, 2Final year Student, 3Final year Student, “Final year Student, 5Final year Student
Department of Computer Science and Engineering, Jawaharlal Nehru New College of Engineering, Shivamogga

Abstract — Brain tumor detection via machine learning, specifically with MRI scans, is a significant advancement in
medical imaging. The method aims to enhance diagnostic accuracy for brain neoplasms, aiding in early detection and
precise classification. It involves preprocessing MRI data and employing convolutional neural networks (CNNs) to
extract complex features. Training, validation, and testing utilize a large annotated dataset encompassing various tumor

types and stages. Key steps include data collection, preprocessing, and feature extraction.
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1.INTRODUCTION

Brain tumor detection using machine learning represents a significant advancement in the medical imaging field,
aiming to substantially improve the diagnostic process for one of the most critical health issues. Brain tumors can be life-
threatening and require rapid and accurate diagnosis to optimize treatment strategies. Traditional methods rely heavily on the
expertise of radiologists to interpret complex imaging data, a process that can be time-consuming and subject to human
error. The introduction of machine learning into this domain seeks to augment the capabilities of medical professionals by
providing powerful tools to assist in the detection and characterization of brain tumors. The application of machine learning
to brain tumor detection typically begins with the collection and preparation of a comprehensive dataset, which is the
cornerstone of any successful machine learning project. This dataset consists of a vast array of medical images,
predominantly MRI scans, meticulously labeled by medical experts to indicate the presence, absence, or type of brain

tumors.

2. RELATED WORKS

In a 2020 study conducted by Badza and Barjaktarovic’, a sophisticated convolutional neural network (CNN) was ingeniously
leveraged to tackle the formidable task of classifying three distinct types of brain tumors: glioma, meningioma, and pituitary
tumors. The meticulously crafted network architecture boasted an impressive array of components, including an input layer,
two meticulously designed blocks labeled "A," two equally meticulously designed blocks labeled "B," a meticulously
constructed classification block, and finally, an output layer, culminating in a grand total of 22 meticulously engineered layers.
Through rigorous evaluation employing the esteemed k-fold cross-validation methodology, the pinnacle of success was
reached, with an awe-inspiring accuracy pinnacle of 96.56% achieved through tenfold cross-validation, a testament to the
network's unparalleled efficacy. The dataset under scrutiny, comprising a staggering 3064 T1-weighted contrast-enhanced MRI

images, was meticulously curated, sourced from Nanfang Hospital and Tianjin Medical University in China.
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3. METHODOLOGY
There are mainly 6 steps:

. Dataset Collection: Collaboration with medical institutions to acquire a significant number of brain
MRI scans, including various image types like T1-weighted, T2-weighted, FLAIR, and contrast-enhanced images.

o Image Preprocessing: Operations required prior to data analysis and information extraction, such as
image resizing and enhancement to improve image quality for further processing.

o Train-Validation Split: Partitioning the dataset into two subsets - one for training the model and the
other for validating its performance. The training set is used to fit the machine learning model.

3 Image Augmentation: Applying transformations like mirroring, elastic deformations, noise injection, cropping,
and zooming to augment the dataset and improve the model's robustness and performance.

. Training the Model: Utilizing a deep convolutional neural network (CNN) to train on preprocessed MRI
images to learn the subtle differences between normal brain tissue and tumorous regions.

. Testing and Evaluation: Testing the trained model on a validation set to assess its performance
in detecting and classifying brain tumors, using metrics like accuracy or the F1 score to evaluate the model's
effectiveness.

4, PROPOSED SYTEM
The proposed system for brain tumor detection using machine learning aims to revolutionize the diagnostic process by

leveraging advanced image processing techniques and convolutional neural networks (CNNs) on magnetic resonance imaging
(MRI) scans. By collecting a diverse and annotated dataset of brain scans, the system preprocesses the images through
normalization, noise reduction, and skull stripping to enhance data quality. Through data augmentation, the model is exposed to a
wider range of variations, reducing overfitting risks. The dataset is then split into training and testing sets, with the CNN trained to
recognize patterns distinguishing between different tumor types and healthy brain tissue. The CNN acts as a sophisticated feature
extraction machine, dissecting intricate details within MRI images to accurately classify brain tumors. The system's workflow
involves dataset creation, image preprocessing, train-validation split, image augmentation, model training, and testing, ensuring
the quality and reliability of the diagnostic models developed for effective brain tumor detection
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FIG4.1SYSTEM ARCHITECTURE

The above figure shows the system architecture for the brain tumor detection model
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5. TECHNOLOGY USED

The technologies used here are Convolutional Neural Networks (CNNs) for image analysis, Python programming
language for model development, and machine learning libraries like scikit-learn, TensorFlow, and Keras for training
and evaluation. Image processing techniques such as normalization, noise reduction, and skull stripping are applied to
preprocess MRI scans, enhancing data quality. The system utilizes MRI imaging technology to capture detailed brain
images, including various MRI types like T1-weighted and T2-weighted images. By combining these technologies,
the system aims to create a powerful framework for accurate brain tumor detection, aiding healthcare professionals in

early diagnosis and treatment decisions for improved patient outcomes.

6. OUTPUT

Brain Tumor Detection Using Machine
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Fig 6.1: Home Page

Fig 6.1 shows the home page view which displays the project title and also buttons to browse images and
for the prediction.
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Retectign Using Machine

Fig 6.2: Upload Image

Fig 6.2 shows the window where the image can be selected for the uploading into the webpage.

Brain Tumor Detection Using Machine
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Fig 6.3: Selected Image

Fig 6.3 shows the image that has been selected by the user in order for the prediction.
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glioma tumor

Fig 6.4: Prediction

Fig 6.4 shows the predicted type of brain tumor present in the image.

7. CONCLUSION

The brain tumor detection system using machine learning represents a significant advancement in medical imaging and
diagnostic technology. By leveraging the power of algorithms to analyze complex MRI data, such projects offer the
potential to enhance the accuracy, speed, and efficiency of brain tumor diagnoses, thereby improving patient outcomes
and healthcare workflows. Throughout the system, from data collection and preprocessing to model training, validation,
and testing, careful attention to detail and robust methodologies ensure the development of a reliable and effective
diagnostic tool.

8. FUTURE SCOPE

The future scope of brain tumor detection using machine learning models is promising, with ongoing efforts focused on
enhancing accuracy, precision, and early detection capabilities. Integration of multimodal data sources, including MRI,
CT scans, and genetic markers, holds potential for providing a more comprehensive understanding of tumor
characteristics. Automated segmentation and quantification tools aim to improve treatment planning and monitoring by
accurately delineating tumor regions and quantifying tumor properties. Seamless integration into clinical workflows,
coupled with efforts to ensure model robustness and generalization across diverse patient populations, will facilitate
real-world adoption. Additionally, advancements in interpretability and explainability will enhance clinician trust and
informed decision-making. Overall, the continued evolution of machine learning models for brain tumor detection offers

promising prospects for improving patient outcomes and streamlining neuroimaging practices.
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