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ADVANCEMENT IN BRAIN TUMOUR DETECTION 
USING DEEP LEARNING TECHNIQUE
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ABSTRACT

The advancements in medical imaging technology, such as integrating InceptionV3 algorithms with MRI scans, have 

revolutionized brain tumor detection. These algorithms leverage deep learning to analyze MRI images rapidly and 

accurately, aiding in the precise identification of potential tumors. This integration enhances the efficiency of 

radiologists, enabling timely interventions and improving patient outcomes. The seamless synergy between MRI 

technology an deep learning algorithms marks a significant leap forward in neurology, promising more personalized 

and effective care for patients with brain tumors. Ongoing innovation in medical imaging and AI holds great potential for 

further improving diagnostic accuracy and treatment effectiveness in the future. 
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INTRODUCTION

Studies in medical imaging technology have sparked a 

profound transformation in the detection and diagnosis 

of brain tumors, a critical aspect of neurological 

healthcare. Among these advancements, magnetic 

resonance imaging (MRI) stands out as a cornerstone 

diagnostic modality, offering unparalleled insights into the 

intricate structures of the brain. With its ability to capture 

detailed images of soft tissues and organs, MRI has 

become indispensable in the early detection and 

characterization of abnormal growths within the brain. 

However, the integration of state-of-the-art algorithms, 

particularly Convolutional Neural Network (CNN) 

architectures such as InceptionV3, has further elevated 

the precision and efficiency of tumor detection from MRI 

scans. This convergence of cutting-edge imaging 

technology and artificial intelligence holds immense 

promise in revolutionizing the field of neurology, 

e m p o w e r i n g  h e a l t h c a r e  p r o f e s s i o n a l s  w i t h  

unprecedented tools to improve patient outcomes. 

Central to the advancements in brain tumor diagnosis is 

the remarkable capability of MRI to provide high-

resolution images of the brain's anatomy and pathology. 

By leveraging magnetic fields and radio waves, MRI 

enables clinicians to visualize subtle structural changes, 

including the presence of tumors, with remarkable clarity. 

This non-invasive imaging technique has become the 

gold standard in neuroimaging, offering superior soft 

tissue contrast and multiplanar capabilities essential for 

accurate diagnosis and treatment planning. However, 

despite its diagnostic prowess, the interpretation of MRI 

images can be complex and time-consuming, requiring 

expert analysis to discern subtle abnormalities amidst 
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Sudiatmika et al., 2019). However, color image 

segmentation faces the problem of multidimensionality. 

A color image is considered a five-dimensional problem: 

three dimensions in color (RGB) and two dimensions in 

geometry (luminosity layer and chromaticity layer). In this 

paper, the L a*b color space conversion has been used 

to reduce one dimension, and geometrically it converts 

into an array, further reducing another dimension. The a*b 

space is clustered using a genetic algorithm process, 

which minimizes the overall distance of the clusters, 

initially placed randomly at the start of the segmentation 

process. The segmentation results of this method yield 

clear segments based on different colors and can be 

applied to various applications (International Agency for 

Research on Cancer (IARC), 2019).

Image segmentation has been popularly performed by 

studies in the fields of biomedical informatics, 

engineering, and statistical computation. This study 

attempts to compare several methods for brain tumor 

image segmentation, particularly in handling noise 

(Iriawan et al., 2018). The methods are K-means 

Clustering, Fuzzy C-Means (FCM) Clustering, Gaussian 

Mixture Model (GMM), and Fernandez-Steel Skew Normal 

(FSSN) mixture model (Pravitasari et al., 2019b). K-means 

and FCM are popular partitioning methods for clustering, 

while GMM is a model-based clustering method. The FSSN 

mixture model is a new model-based clustering 

approach introduced in this study. Both GMM and FSSN 

are formed through a finite mixture model with Bayesian 

Markov Chain Monte Carlo (MCMC) optimization 

(Pravitasari et al., 2019a). The dataset used is MRI brain 

tumor images from General Regional Hospital (RSUD) . 

Gaussian noise and salt-and-pepper noise are 

generated to assess the robustness of each method 

(Jaiswal et al., 2019).

Finite Mixture Models have been developed for brain 

tumor image segmentation using Magnetic Resonance 

Imaging (MRI) as the medium. The goal is to obtain the 

best model with appropriate segmentation results to 

describe the Region of Interest (ROI). Image 

segmentation techniques with mixture models are used 

for clustering pixels based on the same color intensity 

normal brain tissue. To address the challenges associated 

with manual interpretation, studies have turned to artificial 

intelligence and deep learning techniques to augment 

the capabilities of MRI in brain tumor detection. Among 

these approaches, Convolution Neural Networks (CNNs) 

have emerged as a powerful tool for automated image 

analysis, capable of learning intricate patterns and 

features from vast datasets. In particular, the InceptionV3 

architecture, known for its efficiency and accuracy, has 

shown remarkable potential in accurately identifying and 

segmenting tumors from MRI scans. By training these 

neural networks on large datasets of labeled MRI images, 

studies have achieved unprecedented levels of 

accuracy and speed in tumor detection, significantly 

enhancing the diagnostic workflow for healthcare 

providers. Figure 1 shows different types of tumor images.

The integration of InceptionV3 algorithms with MRI 

technology represents a synergistic fusion of human 

expertise and machine intelligence, propelling the field 

of neuroimaging into a new era of precision medicine. As 

the pace of technological innovation accelerates, the 

potential for further advancements in medical imaging 

and artificial intelligence holds great promise for 

improving outcomes in neurological healthcare (Gibson 

et al., 2018).

1. Literature Survey 

Color image segmentation is one of the most crucial 

applications in image processing. It can be applied to 

medical image segmentation for brain tumor and skin 

cancer detection, color object detection in CCTV traffic 

video image segmentation, and for face recognition, 

fingerprint recognition, etc (Pathak et al., 2019; 

Figure 1. Different Types of Tumour Images
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annotated datasets of MRI images, the system aims to 

achieve unparalleled accuracy and efficiency in 

identifying abnormal tissue growth within the brain (Tran, 

2016). Through extensive training, the CNN model learns 

to recognize complex patterns indicative of tumor 

presence, allowing for rapid and reliable diagnosis. This 

advanced technology promises to significantly enhance 

the diagnostic capabilities of medical professionals, 

providing them with a powerful tool to detect brain tumors 

with precision and confidence.

Moreover, the proposed system is designed with user-

friendly interfaces to seamlessly integrate into existing 

healthcare workflows. By simplifying the process of brain 

tumor detection and diagnosis, the system aims to 

reduce the burden on healthcare systems while 

improving patient outcomes. By facilitating early 

intervention and timely treatment, this innovative solution 

holds the potential to transform the way brain tumors are 

managed, ultimately leading to better outcomes for 

patients and healthcare providers. The benefits of the 

proposed system include high flexibility, high accuracy, 

and high efficiency. Figure 2 shows the system 

architecture.

5. InceptionV3 Algorithm 

The InceptionV3 algorithm represents a significant 

advancement in deep learning architectures, particularly 

(grayscale). Many studies of mixture models using 

asymmetric distributions, such as skew normal and skew-t 

distributions, have expanded due to the data pattern in 

MRI and not always symmetrical (Prakoso & Sari, 2019). 

2. Objectives 

The objective of this study is to explore the application of 

InceptionV3 in the detection of brain tumors from 

Magnetic Resonance Imaging (MRI) scans. By leveraging 

deep learning techniques, the aim is to develop a highly 

accurate and efficient system for identifying abnormal 

tissue growth in the brain. This paper seeks to contribute to 

the advancement of medical imaging technology, 

enabling faster and more reliable diagnosis of brain 

tumors, ultimately improving patient care and treatment 

outcomes. The status is monitored on the LCD, and a 

critical status buzzer will be turned on if needed.

3. Existing System 

In the existing methods, various kinds of machine learning 

and deep learning algorithms have been implemented. 

Some of the conventional methods were developed to 

improve the accuracy of the model. Algorithms based on 

CNN, RNN, Fuzzy C-Means, SVM, Random Forest, and 

logistic regression are used in these existing methods. The 

drawbacks of the existing systems include lack of flexibility, 

low accuracy, low efficiency, and high complexity.

4. Proposed System

The proposed system represents a groundbreaking 

integration of state-of-the-art InceptionV3 algorithms with 

Magnetic Resonance Imaging (MRI) technology, aimed 

at revolutionizing the detection of brain tumors. At its core, 

the system utilizes the ATMEGA328P microcontroller to 

receive real-time updates on the status of brain tumor 

detection, which are then displayed on an LCD screen. In 

cases of critical conditions, such as the presence of a 

tumor, the system activates a buzzer to alert healthcare 

providers. This comprehensive approach ensures that all 

pertinent information regarding brain tumor status is 

effectively communicated, enabling timely intervention 

and informed decision-making.

By leveraging deep learning algorithms, particularly 

Convolutional Neural Networks (CNNs) trained on large Figure 2. System Architecture
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real-time updates on tumor status are displayed, and 

critical conditions prompt alerts, enhancing diagnostic 

accuracy and efficiency. The system's user-friendly 

design streamlines healthcare workflows, potentially 

revolutionizing brain tumor management by enabling 

early intervention and optimizing patient outcomes. 

Conclusion 

In conclusion, the InceptionV3 algorithm represents a 

pinnacle achievement in deep learning architectures, 

particularly in the domain of image classification. Its 

iterative processing of input images through inception 

modules, comprising multiple convolutional filters of 

varying sizes, allows for the extraction of features at 

different scales and resolutions. This hierarchical 

approach enables the algorithm to discern intricate 

patterns and representations within the input data, 

leading to highly accurate classification results.

Furthermore, the incorporation of factorized convolutions 

helps to mitigate computational complexity while 

maintaining efficacy, ensuring that the algorithm remains 

scalable and efficient even when deployed on large 

datasets or in resource-constrained environments. 

Moreover, InceptionV3 incorporates several key features, 

such as batch normalization layers and auxiliary 

classifiers, which contribute to its robustness and 

effectiveness. Batch normalization stabilizes and 

accelerates training by normalizing activations, leading 

to faster convergence and improved generalization 

performance. Additionally, the inclusion of auxiliary 

classifiers provides supplementary supervision during 

training, addressing the challenges of vanishing gradients 

and enhancing the overall learning process.

These design choices not only optimize the training 

dynamics of the algorithm but also bolster its ability to 

generalize to unseen data, making it a reliable tool for a 

wide range of practical applications. The InceptionV3 

algorithm exemplifies a balance between performance 

and efficiency in deep learning architectures. By 

leveraging innovative techniques such as factorized 

convolutions and auxiliary classifiers, it achieves state-of-

the-art results in image classification tasks while remaining 

in the domain of image classification. At its core, 

InceptionV3 processes input images iteratively through a 

series of convolutional layers, each strategically designed 

to extract and refine features at different levels of 

abstraction. Central to its design are the inception 

modules, which comprise multiple convolutional filters of 

varying sizes concatenated together. These modules 

allow the network to capture features at different scales 

and resolutions, enabling the learning of complex 

patterns in the input data.

One of the key innovations of InceptionV3 is the utilization 

of factorized convolutions, which help reduce 

computat ional complex i ty wh i le mainta in ing 

effectiveness. By decomposing standard convolutions 

into smaller, more manageable operations, factorized 

convolutions enable the network to achieve high 

performance with reduced computational overhead. 

Additionally, batch normalization layers are incorporated 

into the architecture to stabilize and accelerate training. 

These layers normalize activations within each mini-

batch, ensuring that the network learns more robust and 

generalizable features.

Furthermore, InceptionV3 employs auxiliary classifiers 

during training to provide additional supervision. These 

auxiliary classifiers are inserted at intermediate layers of 

the network and help combat the vanishing gradient 

problem by providing additional gradient flow during 

backpropagation. This enables more efficient training 

and ult imately improves the network's overall 

performance.

Moreover, InceptionV3 utilizes average pooling instead of 

traditional fully connected layers for classification. This 

approach generates fixed-size feature maps, reducing 

overfitting and computational overhead while still 

effectively capturing discriminative features for 

classification tasks. 

6. Result and Discussion 

This paper harnesses the advanced image classification 

capabilities of InceptionV3 to innovate brain tumor 

detection using MRI technology. Through the integration 

of this algorithm into a microcontroller-based system, 
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computationally tractable. As the field of deep learning 

continues to evolve, algorithms like InceptionV3 serve as 

foundational pillars, driving advancements in various 

domains, including computer vision, healthcare, and 

autonomous systems.

Reference

[1]. Gibson, E., Li, W., Sudre, C., Fidon, L., Shakir, D. I., 

Wang, G., & Vercauteren, T. (2018). NiftyNet: A deep-

learning platform for medical imaging. Computer 

Methods and Programs in Biomedicine, 158, 113-122.

 

[2]. International Agency for Research on Cancer (IARC). 

(2019). Cancer Today. Retrieved from

 

[3]. Iriawan, N., Pravitasari, A. A., Fithriasari, K., Purnami, 

S. W., & Ferriastuti, W. (2018, November). Comparative 

study of brain tumor segmentation using different 

segmentation techniques in handling noise. In 2018 

International Conference on Computer Engineering, 

Network and Intelligent Multimedia (CENIM) (pp. 289-

293). IEEE.

 

[4]. Jaiswal, V., Sharma, V., & Varma, S. (2019). An 

implementation of novel genetic based clustering 

algorithm for color image segmentation. Telkomnika 

(Telecommunication Computing Electronics and 

Control), 17(3), 1461-1467.

[5]. Pathak, M., Srinivasu, N., & Bairagi, V. (2019). Effective 

segmentation of sclera, iris and pupil in noisy eye images. 

https://doi.org/10.1016/j.cmpb.2018.01.025

https://gco.iarc.who.int/en 

https://doi.org/10.1109/CENIM.2018.8711004

http://doi.org/10.12928/telkomnika.v17i3.10072 

ABOUT THE AUTHORS

Meena R., Department of Biomedical Engineering, Gnanamani College of Technology, Namakkal, Tamil Nadu, India.

Sharmila S., Department of Biomedical Engineering, Gnanamani College of Technology, Namakkal, Tamil Nadu, India.

Sheela E., Department of Biomedical Engineering, Gnanamani College of Technology, Namakkal, Tamil Nadu, India.

Thamizharasi K., Department of Biomedical Engineering, Gnanamani College of Technology, Namakkal, Tamil Nadu, India.

39l l i-manager’s Journal on Image Processing, Vol. 11  No. 2  2024June


	Page 41
	Page 42
	Page 43
	Page 44
	Page 45

