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Abstract

The Current Study elaborates the classification of Lung Cancer by traversing the potential consumption of a Hybrid Model in
which ROI (Region of interest) is recognised through different segmentation techniques by extracting key points through
different features extraction and optimization techniques are implemented to the dataset of CT scan images of 800 pictures. A
total of 800 patients were included in this retrospective study and divided into the training set and test set with a ratio of 8:2
randomly. The research work developed a Hybrid Model by using distinct Optimization techniques i.e. Particle Swarm
Optimization (PSO). Artificial BEE colony (ABC) and features extraction method namely SIFT (Scale Invariant Feature
Transform, Speed Up Robust Feature (SURF), in context of the least execution time with least mean square error rate with
support vector machine (SVM) classifier. Additionally, working of the Hybrid Model has been gauged in respect of parameter
Accuracy, Error rate, Precision, Recall, and Execution Time. The overall Accuracy of the hybrid model is 99.56% while recall
value is 89%, F-measure 93.44% have been obtained for the Hybrid Model.

KEYWORDS: Lung Cancer, Segmentation, Feature Extraction, SIFT, PCA, SURF, PSO, and SVM classifier.

INTRODUCTION

Lung cancer is one of the most hazardous diseases, which can be commonly exhibited nowadays. The Death Rate
is increased by 10 to 15% all over the world and more than 12,000 deaths are counted in India per year [1]. This
perilous disease took up momentum very quickly that execute the diagnosis of disease at the initial stage by the
Analysts in healthcare centres. Many patients have been recovered from this disease at the initial stage by the
dominant remedy. Now as per Doctors’ concerns “Automating the complete detection” process is the only way to
diagnose lung cancer. A large number of efforts have been done by medical experts to take this analysis further
to the upcoming phase [2].

Lung cancer can be categorized into two stages as follow:

e Training Stage
e Classification Stage
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The selection process adopted in this review relies on adhering the specifications of the preferred reporting items
for systematic reviews and meta-analyses which is a practical and efficient approach for writing survey studies.
Concretely, a search was performed for the last seven years (January 2015-February 2022) [3]. This section
emphasized on the latest trends for the detection of Lung Cancer while having a sufficient number of studies to
be discussed. In this context various studies have been conducted and some of them are closely associated with
the current scenario proposed in this section. Here dataset of Pictures, merits, demerits, and the conducted method
accuracy implementation time and lapse count are talked through to take this research to new heights.

A study has been conducted by Shubham Dodia et.al (2022) “Recent Advancement in Deep Learning based
Lung Cancer Detection: A systematic review”. This paper discusses an overview of lung cancer, along with
publicly available benchmark data sets for research purposes. Recent research performed in medical image
analysis of lung cancer using deep learning algorithms is compared using various technical aspects such as
efficiency, advantages, and limitations. These discussed approaches provide insight into techniques that can be
used to perform the detection and classification of lung cancer. Numerous techniques adapted in the acquisition
of the images, extraction of relevant features, segmentation of region affected, selection of optimal features, and
classification are also discussed [3].

A study is directed by Pankaj et. al (2020) named “A hybrid algorithm for long cancer classification using SVM
and Neural networks”. In this a collection of 500 pictures are taken into consideration 75% of data is utilized for
the training purpose and the rest 25% is utilized for the testing purpose. for the feature extraction of Optimized
Features by applying different feature and segmentation techniques by using SVM classifier with Feed-Forward
Back Propagation Neural Network (FFBPNN) is implemented to the dataset this model is untitled as a hybrid
model, with such a high 98.08% classification accuracy [4].

Likewise, Paramjit et.al (2019) proposed a study named “Improved lung cancer segmentation using k-means and
cuckoo search”. In it, the database of CT scan pictures is taken and applied Artificial Bee colony (ABC) and
cuckoo search methods. Here SVM works as a cross-validator to reveal the accuracy, precision, recall, and F-
measure [5]. The study shows that increment in accuracy by 5%, Precision by 6% recall by 3%, and F-measure
by 4% are gained through ABC and a boost of 10% in accuracy,11% in precision 12% in recall and 11% in F-
measure has been observed through cuckoo search.

Another study by Nanglia et.al (2019) titled “Detection &classification of lung cancer at an early stage by applying
feature extraction optimization and neural networks on hybrid structure”. In this study, Dr. Nanglia took 400 CT
scan pictures for the examination of the best feature extraction technique and best optimization technique.
Additionally, across validator, support vectors machine (SVM) is gone through for better categorization. In this,
it was observed that the hybrid model figured out that an execution time of 1.94 seconds. which is the smallest
and minimal fault rate of 29.25 is perceived from surf and GA algorithm techniques. Finally, complete
classification accuracy for the hybrid model was measured and seemed to be 99.67% by taking this peculiar hybrid
model [6-8].

One more important work regarding lung cancer is done by Nanglia et. al (2018) called “comparative investigation
of different feature extraction techniques for lung cancer detection system”. This review conveys the relative
examination among these feature extraction methods SIFT, SURF, and Principle component analysis (PCA). This
learning discloses that the average accomplished time is 448 seconds and an average error rate of 25.704 is found
for the surf methods. Therefore, this research finalizes that the SURF method is the outstanding approach
concerning the time execution and error rate [9-11].

IMPLEMENTATION PROCESS: -

In this section execution procedure of the hybrid model discussed. In addition, the dataset identification is also
reviewed in this stance. The execution moves that are applied to obtain this special hybrid model for spotting lung
cancer as soon as possible are categorized below: -

» Distribution and enhancement of the images.
» Relative examination of these images.
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»  Appointment of the reasonable key characteristics of extraction methods.

» The relative examination took place between the feature extraction methods and implementation best
feature extraction method on the hybrid model.

» Tutoring and categorization have been done with the help of a classifier support vector machine.

» Consequences were measured concerning parameters, accuracy, sensitivity,
F-measure, Precision, execution time, and recall [12-16].

DATASET:

In this study, the suggested hybrid model dictates ELCAP lung images dataset primitively mapped out and evolved
by Cornell University. The first edition of the dataset was built in 2019 which had 1000 CT scan images
(documented) of 1mm slice thickness [17-21].

RESEARCH METHODOLOGY:

This research technique is used for the categorization process (Train samples [ cancerous, non-cancerous], Test
set)

Segmentation and Optimization of the images.

Extract key points for cancerous and non-cancerous images
Train Optimized valid key features

Classify and diagnose

End

YV VVYVYYVYYV

Upload Test Image Upload Training Image

Optimization + Features

Segmentation and Optimisation Extraction and Classify Using

Traininn NMndal

Optimized Extract Valid Key _ _
Points Diagnosis

Figure 1. Architecture diagram for Lung Cancer Classification

EXPERIMENTAL RESULTS AND CONCLUSION
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e SEGMENTATION AND OPTIMIZATION

Multiple segmentation methods are put into the images to search out the Region of Interest (ROI) in this condition
artificial bee colony (ABC), PSO (Particle swarm optimization). Techniques board of GUI which was generated
in Matlab 16. It is mentioned that there are two panels namely the testing & model training panels. Segmentation
takes place in both parts consequently [21-24].

e COMPARATIVE ANALYSIS OF SEGMENTATION AND OPTIMIZATION

Relative comparison is taken out among these methods in the context of parameter, accuracy, sensitivity, F —
measure and precision. In the first occurrence, the average mean of accuracy for the PSO is 98.90 the average
mean of sensitivity is found at 95, the average mean of F-measure is studied at 97 and the average mean precision
value is provided 94. Identically the average mean of all these values are taken into consideration and observed
relatively in the artificial BEE colony (ABC) case and exhibited in figure 3. The average mean of accuracy for
the ABC is 97.87, the average mean of sensitivity is calculated at 88, average mean of precision value is found to
be 94. So in the context of the above-calculated values, it is clearly said that PSO is the foremost optimization
technique and in this hybrid model, the PSO method seems to give that outcome[24-28].
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Figure 2 Various Feature Extraction Techniques implemented in Hybrid Mode
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Figure 4 Utilization of different Feature Optimization Techniques

Table 1: Comparative analysis among PSO and ABC
Parameters POS ABC

Image 1 Accuracy 98.32 95.36
Sensitivity 0.98 0.90
F- Measure 0.98 0.95
Precision 0.97 0.96
Accuracy 97.45 97.05
Sensitivity 0.95 0.93
F- Measure 0.98 0.97
Precision 0.96 0.97
Accuracy 95.68 94.70
Sensitivity 0.97 0.95
F- Measure 0.96 0.97
Precision 0.91 0.92
Accuracy 98.25 96.10
Image 4 Sensitivity 0.98 0.95

F- Measure 0.97 0.96
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Precision 0.96 0.97
Accuracy 99.10 82.46
Sensitivity 0.97 0.62
F- Measure 0.99 0.73
Precision 0.92 0.94
Image 6 Accuracy 92.75 86.68
Sensitivity 0.86 0.90
F- Measure 0.91 0.82
Precision 0.93 0.88
Accuracy 99.15 96.65
Sensitivity 0.98 0.92
F- Measure 0.99 0.97
Precision 0.93 0.94
Image 8 Accuracy 98.52 96.85
Sensitivity 0.97 0.94
F- Measure 0.98 0.97
Precision 0.94 0.98
Image 9 Accuracy 98.36 97.54
Sensitivity 0.96 0.95
F- Measure 0.98 0.97
Precision 0.96 0.97
Image 10 Accuracy 98.18 94.78
Sensitivity 0.95 0.87
F- Measure 0.97 0.94
Precision 0.93 0.95
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TRAINING AND CLASSIFICATION USING SVM CLASSIFIER

In this section, the best classifier after deploying the best feature extraction technique SURF and best optimization
technique on the hybrid model is Support Vector Machine (SVM) [28-30]. Two kernel functions (i.e. linear and
polynomial) are performed by the SVM classifier as shown in the figure. The polynomial kernel function reduces
the data size and difficulties of the network and increases the valid feature and speed of computation in pre-
processing of the image. Thus the only selected kernel support vectors are to be passed through the neural networks
in the hybrid model. The hybrid structure has both training and classification modules as mentioned above.
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Figure 5 Utilization of SVM classifier with Feed Forward Back Propagation Neural Network
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Table 3: Performance of Hybrid Model in the terms of different parameters
Accuracy Error Precision Recall F-Measure Execution Time
Image 1 99.74 0.26 0.98 0.88 0.93 0.0395
Image 2 99.79 0.21 0.99 0.89 0.94 0.0007
Image 3 98.91 1.09 0.99 0.88 0.93 0.0007
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Image 4 99.61 0.39 0.99 0.91 0.95 0.0008
Image 5 99.71 0.29 0.98 0.87 0.92 0.0030
Image 6 99.81 0.19 0.99 0.89 0.94 0.0002
Image 7 99.4 0.6 0.99 0.89 0.94 0.0016
Image 8 99.61 0.39 0.99 0.89 0.93 0.0013
Image 9 99.65 0.35 0.99 0.9 0.94 0.0012
Image 10 99.38 0.62 0.99 0.89 0.94 0.0013

CONCLUSION: -

The proposed Hybrid Model generated very high accuracy, sensitivity, specificity, and precision and compared
with other state of art methods. Because of its simplicity and possible global search capabilities, evolutionary
algorithms have shown tremendous promise in the area of feature selection in the latest years. ‘Relative review of
feature vector’ and ‘evaluated features in this research work” have been presented with full analysis with respect
to mean square error and minimum execution time. A detailed explanation is given of various optimization
techniques (i.e. Feature vector) that are performing and sorted by SVM and able to achieve good accuracy of
99.03% approximately. This research work also concluded that Support vector machine with polynomial kernel
property by applying Feed Forward Back Propagation Neural Network on CT scan images produced tremendous
results in the terms of parameter like Accuracy, MSE Precision, Recall and F-Measure and execution time as
shown in the table 3. Further, classification accuracy elucidate that the features were optimized correctly. This
current research work provides many opportunities to upcoming scholars. Different Types of Lung Cancers or
different stages of Lung cancers can also be analysed accurately through the same designed model Hybrid Model.
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