e-ISSN: 2319-8753 | p-ISSN: 2347-6710

International Journal of Innovative Research in
SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL Jl)llRNAJ.
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

Volume 13, Special Issue 1, April 2024

‘ ‘INTERNATIONAL
STANDARD
.\ \smm Impact Factor: 8.423

NUMBER
INDIA

O 9940572 462 (O 6381907 438 = jirset@agmail.com . WWW.ijirset.com



| X By
m ISSN (Online) : 2319 - 8753

ISSN (Print) : 2347 - 6710

I

International Journal of Innovative Research in Science, Engineering and Technology
An ISO 3297: 2007 Certified Organization Volume 13, Special Issue 1, April 2024
11™ National Conference on Frontiers in Communication & Signal Processing Systems (NCFCSPS '24)

25th - 26th April 2024
Organized by

Department of ECE, Adhiyamaan College of Engineering, Hosur, Tamilnadu, India

An Efficient Performance Analysis of
Meningioma Brain Tumor Detection System
using Machine Learning Algorithm

Mr. Ashokkumar.M', Pawan Kalyan.G?, Shaheed.M?, Dhanraj.M*, Mahesh.N°
Associate Professor, Department of Electronics and Communication Engineering, Adhiyamaan College of Engineering,
Krishnagiri, Tamil Nadu, India. !

U.G Scholars Department of Electronics and Communication Engineering, Adhiyamaan College of Engineering,

Krishnagiri, Tamil Nadu, India. >**3

ABSTRACT: Meningioma, a prevalent type of brain tumor, necessitates accurate and timely diagnosis for effective
treatment planning. Leveraging advancements in machine learning, this study presents an efficient performance
analysis of a meningioma brain tumor detection system. The proposed system employs a diverse set of machine
learning algorithms to automate the detection process, thus enhancing diagnostic accuracy and expediting patient care.
Utilizing a comprehensive dataset of brain MRI images, the performance of various machine learning models,
including convolutional neural networks (CNNs), support vector machines (SVMs), and decision trees, is evaluated
and compared.Additionally, feature extraction techniques are explored to improve model efficiency and reduce
computational overhead.The experimental results demonstrate the effectiveness of the proposed system in accurately
detecting meningioma brain tumors, with promising performance metrics including sensitivity, specificity, and overall
accuracy. Furthermore, the computational efficiency of each algorithm is analyzed, providing insights into their
applicability in real- world clinical settings. Overall, this study contributes to the development of robust and efficient
tools for meningioma diagnosis, offering potential benefits for both patients and healthcare providers.

KEYWORDS: Abnormal, brain, classification, statistical features, tumors.
L. INTRODUCTION

Meningioma, a common type of primary brain tumor, arises from the meninges, the protective membranes surrounding
the brain and spinal cord. While typically benign, meningiomas can lead to significant morbidity and mortality if left
untreated. Accurate and timely diagnosis is crucial for guiding appropriate treatment strategies, which may include
surgical resection, radiation therapy, or pharmacological interventions.

Traditionally, the diagnosis of meningioma relies heavily on radiological imaging, particularly magnetic resonance
imaging (MRI). However, manual interpretation of MRI scans by radiologists is time-consuming and subjective,
potentially leading to diagnostic errors and delays in patient care. To address these challenges, there has been growing
interest in leveraging machine learning techniques to automate the detection and classification of brain tumors from
medical imaging data.

This study focuses on the development and evaluation of a meningioma brain tumor detection system using machine
learning algorithms. The primary objective is to explore the efficacy and efficiency of various machine learning
approaches in accurately identifying meningioma lesions from MRI images. By automating the detection process, this
system aims to improve diagnostic accuracy, reduce interpretation time, and facilitate prompt initiation of treatment.
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II. RELATED WORK

Several studies have explored the application of machine learning techniques for the detection and classification of
brain tumors, including meningiomas, from medical imaging data. Jain et al. proposed a meningioma classification
framework based on deep convolutional neural networks (CNN5s) trained on a large dataset of MRI images. Zhu et al.
investigated the use of transfer learning techniques for meningioma detection, where pre-trained CNN models were
fine-tuned on a smaller dataset of MRI scans. Wang et al. proposed a multi-modal brain tumor detection system
integrating both MRI and diffusion tensor imaging (DTI) data.By combining complementary information from
different imaging modalities, their system achieved improved performance in detecting meningiomas and other types
of brain tumors, highlighting the importance of multimodal imaging in

enhancing diagnostic accuracy. Gupta et al. developed a meningioma detection framework utilizing a combination of
traditional machine learning algorithms, including support vector machines (SVMs) and random forests (RFs). Li et al.
investigated the role of feature selection techniques in optimizing machine learning models for meningioma
detection.By identifying and incorporating relevant imaging features extracted from MRI scans, their system achieved
improved performance in terms of both accuracy and interpretability, facilitating better understanding of the underlying
tumor characteristics.

1. METHODOLOGY

Firstly, data collection comprising a diverse dataset of brain MRI images, including both meningioma and non-
meningioma cases. Preprocessing techniques such as image resizing, normalization, and noise reduction are then applied
to enhance data quality. Feature extraction is conducted to extract discriminative features from the MRI images,
followed by model training using various machine learning algorithms including convolutional neural networks
(CNNs), support vector machines (SVMs), and decision trees. The trained models are evaluated using metrics such as
sensitivity, specificity, and overall accuracy through cross-validation techniques. Additionally, the computational
efficiency of each algorithm is analyzed to assess its feasibility for real-world clinical applications. This methodology
ensures comprehensive evaluation and optimization of machine learning models for efficient meningioma brain tumor
detection.
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Figure no: 1 Basic Block Diagram of Proposed System
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Figure no: 2 Tumor Region Segmented Image
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Figure no: 3 Pictorial representations of the feature computation and integration process on BRATS 2015 dataset
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Figure no: 4 Pictorial representations of the feature computation and integration process on Nanfang dataset
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Figure no: 5 Graphical evaluation of performance of the proposed meningioma tumor detection system on BRATS
2015 and Nanfang datasets without feature learning optimization algorithm
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VI. CONCLUSION

This study presents a comprehensive performance analysis of a meningioma brain tumor detection system utilizing
machine learning algorithms. Through experimentation with diverse machine learning models, including convolutional
neural networks (CNNs), support vector machines (SVMs), and decision trees, we have demonstrated the efficacy of
automated meningioma detection from MRI images. Our findings indicate promising results in terms of diagnostic
accuracy, with competitive performance metrics such as sensitivity, specificity, and overall accuracy.Furthermore, the
analysis of computational efficiency highlights the feasibility of deploying these machine learning models in real-world
clinical settings, where timely and accurate diagnosis is crucial for effective patient management. By leveraging
advanced machine learning techniques, our proposed system offers potential benefits for both patients and healthcare
providers, including enhanced diagnostic accuracy, reduced interpretation time, and improved treatment planning.
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