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ABSTRACT

The proposed methodology begins with optimizing deep CNN parameters using 
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Particle Swarm Optimization (PSO) to find an optimal configuration that maximizes 
the network's performance. PSO aids in the exploration of the high-​dimensional 
parameter space, optimizing CNN's convolutional layers for feature extraction. 
Subsequently, the CNN is employed to automatically extract hierarchical features 
from magnetic resonance imaging (MRI) scans, capturing intricate patterns indicative 
of automated brain tumor detection. Healthcare practitioners can use the AI-​PSO-​
Based Deep Learning Models for automated detection and diagnosis purposes.

1. INTRODUCTION

The detection and accurate diagnosis of brain tumors are pivotal in the landscape 
of neurological medicine, significantly influencing treatment decisions and prog-
nostic evaluations. Brain tumors, characterized by abnormal cell growth within or 
around the brain structure, can be classified broadly into primary (originating in the 
brain) and secondary (metastatic, originating elsewhere in the body). These tumors 
vary greatly in terms of malignancy, growth rate, and impact on surrounding neural 
tissues, making their detection and characterization a complex and nuanced task 
[Ali, M. et al. (2022);Sivanantham, K. (2022)].

Traditionally, brain tumor diagnosis relies heavily on imaging techniques such 
as Magnetic Resonance Imaging (MRI) and Computed Tomography (CT) scans. 
These imaging modalities provide detailed views of the brain's structure, enabling 
medical professionals to identify anomalous growths or changes in tissue density. 
However, the interpretation of these images is highly reliant on the expertise of 
radiologists and can be both time-​consuming and subject to human error. Subtle 
nuances in tumor appearance, which could be crucial for diagnosis and treatment 
planning, might be overlooked or misinterpreted [Ibrahim R et al. (2023);Krishna, 
T. G. et al. (2018);Kapoor, A., & Agarwal, R. (2021)].

The advent of machine learning, and more specifically, deep learning, presents 
a transformative opportunity in medical imaging. Deep learning algorithms, par-
ticularly Convolutional Neural Networks (CNNs), have demonstrated remarkable 
success in image recognition tasks, outperforming traditional image processing 
methods in terms of both speed and accuracy. These algorithms can automatically 
learn hierarchical feature representations from vast amounts of data, making them 
particularly suited for the complex and varied data presented by brain scans [Dixit, 
A., & Nanda, A. (2019, August)].

Brain tumor is one of the most diagnosed malignant tumors in persons of all ages, 
and tumor detection has been an active research topic in the modern years because 
of the high mortality rate. Detecting and classifying contaminated tumor locations 
using the Magnetic Resonance Imaging (MRI) is critical. Detecting the type of tumor 



 

 

24 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/automated-brain-tumor-detection-from-

magnetic-resonance-imaging-using-ai-pso-based-deep-

learning-models/364301

Related Content

Aerospace Image Processing Using Bio-Inspired Algorithms
K. Ezhilarasan, M. Muthukumar, M. Arasumani, A. Jeevarekhaand S. Karthigai Selvi

(2024). AI and Blockchain Optimization Techniques in Aerospace Engineering (pp. 1-

32).

www.irma-international.org/chapter/aerospace-image-processing-using-bio-inspired-

algorithms/341325

Efficient E-Learning Multi-Keyword Search-Based Application for Students'

Better Education
H. Riaz Ahamedand D. Kerana Hanirex (2024). Cross-Industry AI Applications (pp.

319-336).

www.irma-international.org/chapter/efficient-e-learning-multi-keyword-search-based-application-

for-students-better-education/349536

Investigating Generative Artificial Intelligence Readiness in the Internet of

Medical Things: Are We Progressing Technologically?
Wasswa Shafik (2025). Convergence of Internet of Medical Things (IoMT) and

Generative AI (pp. 31-58).

www.irma-international.org/chapter/investigating-generative-artificial-intelligence-readiness-in-

the-internet-of-medical-things/369366

Visionary Leadership and AI in Educational Technology: Theoretical and

Practical Perspectives
Dawood Ahmadand Laila Mohebi (2025). Prompt Engineering and Generative AI

Applications for Teaching and Learning (pp. 15-30).

www.irma-international.org/chapter/visionary-leadership-and-ai-in-educational-

technology/372346

http://www.igi-global.com/chapter/automated-brain-tumor-detection-from-magnetic-resonance-imaging-using-ai-pso-based-deep-learning-models/364301
http://www.igi-global.com/chapter/automated-brain-tumor-detection-from-magnetic-resonance-imaging-using-ai-pso-based-deep-learning-models/364301
http://www.igi-global.com/chapter/automated-brain-tumor-detection-from-magnetic-resonance-imaging-using-ai-pso-based-deep-learning-models/364301
http://www.igi-global.com/chapter/automated-brain-tumor-detection-from-magnetic-resonance-imaging-using-ai-pso-based-deep-learning-models/364301
http://www.irma-international.org/chapter/aerospace-image-processing-using-bio-inspired-algorithms/341325
http://www.irma-international.org/chapter/aerospace-image-processing-using-bio-inspired-algorithms/341325
http://www.irma-international.org/chapter/efficient-e-learning-multi-keyword-search-based-application-for-students-better-education/349536
http://www.irma-international.org/chapter/efficient-e-learning-multi-keyword-search-based-application-for-students-better-education/349536
http://www.irma-international.org/chapter/investigating-generative-artificial-intelligence-readiness-in-the-internet-of-medical-things/369366
http://www.irma-international.org/chapter/investigating-generative-artificial-intelligence-readiness-in-the-internet-of-medical-things/369366
http://www.irma-international.org/chapter/visionary-leadership-and-ai-in-educational-technology/372346
http://www.irma-international.org/chapter/visionary-leadership-and-ai-in-educational-technology/372346


Crime Detection and Criminal Recognition to Intervene in Interpersonal

Violence Using Deep Convolutional Neural Network With Transfer Learning
Mohammad Reduanul Haque, Rubaiya Hafiz, Alauddin Al Azad, Yeasir Adnan,

Sharmin Akter Mishu, Amina Khatunand Mohammad Shorif Uddin (2021).

International Journal of Ambient Computing and Intelligence (pp. 154-167).

www.irma-international.org/article/crime-detection-and-criminal-recognition-to-intervene-in-

interpersonal-violence-using-deep-convolutional-neural-network-with-transfer-learning/268800

http://www.irma-international.org/article/crime-detection-and-criminal-recognition-to-intervene-in-interpersonal-violence-using-deep-convolutional-neural-network-with-transfer-learning/268800
http://www.irma-international.org/article/crime-detection-and-criminal-recognition-to-intervene-in-interpersonal-violence-using-deep-convolutional-neural-network-with-transfer-learning/268800

