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chuse  Disclaimer

The information provided in this presentation is for general informational
purpose only. While every effort has been made to ensure the accuracy and
reliability of the content, the presenter and the ICON cannot be held
responsible for any errors, omissions, or consequences arising from the use
of this material.

The view expressed here are those of the presenter and do not necessarily
align with the views or policies of ICON.
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MRI-Based Brain Tumor Analysis Process

MRI Scanning Radiologist Algorithm Classify as Malignant
The process begins with Interpretatlon DEVEIOPment Tumors are classified as
capturing brain images using Radiologists interpret MRI An algorithm is developed to malignant based on marginal
MRI technology. scans, facing challenges. classify brain masses. characteristics.

Tumor Size Variability Misinterpretation Risk Classify as Benign

Tumor sizes vary, complicating There's a risk of misinterpreting The algorithm classifies tumors
analysis. cerebral fluid as tissue. based on clump thickness.



s Current Approaches

Q Manual expert
intervention

@ Potential for
-~ Patient-specific automation

71 datasets

Improved
w D(/]& segmentation
accuracy

L1

Traditional Methods

2D T2-weighted MRI

* “Segmentation of medical images for the extraction of brain tumors, A comparative study between the Hidden Markov and Deep Learning approaches” Soukaina, El Idrissi, El kaitouni and Hamid Tairi.
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Divergent Approaches in Tumor Detection

phuse

\_____/ Model 7 Model 1
Feedback pulse Image processing
coupled neural and machine T
networks with learning

techniques with
9.90% accuracy

99% accuracy

Model 6 Model 2
Multi-modal GLCM and neural
framework with networks with
Adaboost 97% accuracy
Model 5

Al and fuzzy logic
with 73-80%

Dimensionality
reduction and

PNN with 100% accuracy
accuracy Model 4
Supervised
learning with
regression
techniques

* U. Baid, S. Talbar et al, Comparative Study of K-means, Gaussian Mixture Model, Fuzzy C-means algorithms for Brain Tumor Segmentation”, ICCASP/ICMMD-2016.
Advances in Intelligent Systems Research. Vol. 137, Pp. 592-597.
* Zhe Xiao, Ruohan Huang, Yi Ding, Tian Lan,, “A Deep Learning-Based Segmentation Method for Brain Tumor in MR Images”, IEEE 2017

Literature Review
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Methodology

MRI Image Acquisition Process
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Input Brain MRI Image
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Select Training
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Gathering over 60
MRI images

Choosing 30 images
for training

Choosing 30 images
for testing
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* Brain tumor MRI images. hitps://www.kaggle.com/
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MRI Image Pre-Processing Sequence

Identify Need for Pre- Differentiate Pixel
Processing Types
Recognizing the necessity for Classifying pixels into noisy Ensuring clarity by retaining
image clarity and noise-free original pixels | cussitcaton__|
Accuracy Sensitiviy
Pracision Spacificity

Analyze |

Apply Adaptive Median Apply Filters Based on Compare Filter Results
Filter Pixel Type

Evaluating the effectiveness of

Filtering out noise while Using appropriate filter size for filtering methods

preserving details noise
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Identify ROI

Initial step to focus
on the region of
interest

>>>®

Image Segmentation Process

K-means
Result GMM Result
Visualization Visualization
Displaying K-means @ Displaying GMM
segmentation ‘Q\P segmentation
outcome D outcome

>>>® >>>@ >>>@

Apply GMM
Segmentation @

Apply K-
means
Clustering Advanced clustering

First clustering using Gaussian
attempt using mixtures
centroids

Tumor Segmentation and Classification using CNN

GLOM Frstams
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Dot Senol  fevease Seben

Ofewce Omwmertwee  bew M ot

| syrwioin [ FeseEscton 8] clssteaion

Hecmacy Semitrty

Preciion Spifciy



rhuse  Feature Extraction

Feature Extraction in Tumor Analysis

‘,{g Alternative Methods J

Contrast - k - Discrete Wavelet Transform

. ]
Correlation -1

Energy =1

- Gabour Wavelet

-——— ==

! ~- Histogram of Oriented Gradients
Homogeneity -- '

:r— Segmented Tumor Region

~- Textural Properties
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Image Classification

® Classification through Neural Networks (NN) for accurate categorization.

Neural Network
Training

Classification
Categories

MRI Image Classification Breakdown

o —

— :@ Feature Extraction

Activation
Functions

B — — 2

GLCM Features

Correlation
1.1884e-18

Contrast
10837.3333

Homeageneity
0.012168

Energy
1.5379e-05

Statistical features extraction using GLCM

Tumor Class

Malignant

Decision of the neural networks

Accuracy 93.3333  Sensitivity 93.3333

Precision 94.4444  Specificity 96.6667

Analyze

Analysis
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e Result and Conclusi
iy esult an OoNncCiusIon
Comparison of Machine Learning Algorithms
Neural Total Accuracy: Sensitivity: Specificity:
Network Samples: 60 93.3% 93.33% 96.6%
Start —
Total Accuracy: Sensitivity: Specificity:
7 Adaboost ” Samples: 50 89.90% 88.23% 62.5%
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Future Scope of Cancer Diagnosis Project

Early Detection
Benefits

Large Dataset
Training

@ GPU Integration

Brain Cancer
Classification

Neural Network gla
Variations 0

Other Cancer
Applications
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Thank you for your time and attention!

I’m happy to take any questions.

7 N\ You can reach out to me via:
p@e Mr. Hirakant C. Yadav

hirakantyadav@gmail.com/
The Global Healthcare hi rakant.yad av@icon plc.com
Data Science Community
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