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Abstract:
fatalities worldwide is lung cancer. One type of

The largest cause of cancer-related

cancer that starts in the lungs is lung cancer. Your
lungs are two pliable organs located in your chest
that allow you to breathe in oxygen and exhaust
carbon dioxide. Medical imaging technologies are
required for both the early detection of lung
cancer and the ongoing monitoring of lung cancer
throughout treatment. Chest X-rays, magnetic
resonance imaging, positron emission
tomography, computed  tomography, and
molecular imaging techniques have all been
extensively studied for the detection of lung
cancer.These methods have some drawbacks,
such as the inability to automatically categorise
cancer photos, which makes them unsuitable for
patients with other illnesses. The creation of a
sensitive and precise method for the early
diagnosis of lung cancer is urgently required.
With quickly developing applications across,
deep learning is one of the medical imaging fields
that is expanding the fastest. The detection and
classification of lung nodules can be done more
rapidly and accurately by physicians.

Keywords: Computed Tomography images,
Segmentation, Deep learning, Lung cancer,
Convolution neural networks, Classification.

1. Introduction.

In the US, lung cancer has the greatest morbidity
and fatality rates and is the most common disease
as well. GLOBOCAN predicted that there would
be 2.09 million new cases and 1.76 million deaths
from lung cancer in 2018. Globally, the number of
lung cancer cases and deaths has considerably
grown. Small cell lung cancer (SCLC) accounts for
12-15% of lung cancer cases, while non-small cell
lung carcinoma (NSCLS) accounts for 85-88% of
lung cancer cases. Due to the invasiveness and
heterogeneity.Mohanapriya, et al[1].

The detection of lung nodules has been thoroughly
studied over the past 20 years using a variety of
medical imaging techniques, including chest X-ray,
positron emission tomography (PET), magnetic
resonance imaging (MRI), Ju, W., Xiang et al[2],
computed tomography (CT), low-dose CT
(LDCT), and chest radiograph (CRG), Although
CT is the gold standard imaging technique for lung
nodule diagnosis, it has a high false-positive rate,
can only detect apparent lung cancer, and emits
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dangerous X-ray radiation ,Luan, X. C et al [3].
LDCT has been suggested as a way to identify lung
cancer while reducing harmful radiation.

Classifying benign and malignant nodules is
difficult, though. The identification, segmentation,
and classification of benign and malignant
pulmonary nodules are the core topics of research
on deep learning-based lung imaging approaches,
Henschke.C.Let al [S]. To enhance the performance
of deep learning models, researchers mostly
concentrate on creating new network architectures
and loss functions. Recent reviews of deep learning
methods have been published by several research
teams, Haider, W., et al [6].

2. Proposed Method

The automatic identification of lung cancer using
deep learning techniques has been proposed as an
algorithm. Jiang, J. et al [9].The VGG-16
Architecture was selected by the Base network.
Through the use of deep learning algorithms, the
classification  of lung including
adenocarcinoma, large cell carcinoma, and

cancer,

squamous cell carcinoma, has been distinguished
from photographs of healthy lungs in this work.
The dataset is applied to two different pre-trained
neural networks, GoogleNet and Vggl6, and their
performance is assessed in terms of accuracy,
sensitivity, and precision. These values are then
compared to those of the CNN network, Hussein,
S., et al [10]. which has two blocks of layers made
up of a convolution layer, a normalisation layer,
and a pooling layer. The network is trained and
tested using 100 samples of images from each
class. among the 70 pictures 30 are used for
validation purposes, while the remaining 30 are
used for training. It has been noted that only two
CNN network blocks were required to meet the

wwWw.ijiemr.org

accuracy levels of GoogleNet and Vggl6 Network,
Henschke, C et al[11]

Due to the fact that GoogleNet and Vggl6
Network are the smallest and heaviest pre-trained
neural networks currently available, respectively,
they were chosen. GoogleNet, which supports
images with a resolution of 224x224 pixels, has a
depth of 28 layers, a memory size of 27 MB, and
7.0 million parameters. In contrast, Vggl16 supports
images up to 224x224 pixels in size and has 16
layers, 535 MB of memory, and 144 million
parameters, A.R., Hemmati, C et al [12]

2.1 Lung Imaging Techniques

Radiologists use medical imaging equipment to
identify lung conditions. When compared to the
other medical imaging methods, CT offers
additional advantages, such as details on lesion
size, location, characterization, and growth, which
can be utilised to find nodules and lung cancer.
More accurate radiation targeting made possible by
4D CT has a substantial impact on lung cancer
treatment. Gierada, D et al [13]

The most effective lung imaging method without
ionising radiation is MRI, however it is expensive,
has time and cost constraints, and delivers
Medical  imaging
techniques are a crucial component of early-stage
lung cancer diagnosis strategies that increase
survival rates. Roy, K t al [14] However, these
methods have some drawbacks, such as large false
positive rates and the inability to automatically

insufficient  information.

detect lesions. Lung cancer detection has been
made possible by a number of CAD systems.
Khdair, H.et al [15].
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3. Deep Learning Techniques

The most popular unsupervised learning algorithms
in medical images consist of three types of neural
networks: convolutional (CNN), deep (DCNN),
and recurrent (RNN). CNN architecture is one of
the most used supervised deep learning techniques
for lesion segmentation and classification since it
requires less pre-processing. CNN architectures
have been used to classify and segment medical
pictures, such as with AlexNet ,VGGNet and Mask
R-CNN. Google Deep Mind used the
reinforcement learning technique for the first time
in 2013. Since then, numerous studies have been
conducted to enhance the accuracy, sensitivity, and
specificity of lung cancer detection using
learning techniques. Labelled
datasets are used in semi-supervised learning
techniques, J Kuruvilla et al [19].

reinforcement

4. Lung Cancer Prediction Using Deep
Learning

4.1. Pre-Processing Techniques:

A deep learning algorithm is fed to the pre-
processed images, and the algorithm is then trained
on the image datasets and tested. The final
classifier's precision is impacted by image noise.
For pre-processing, a number of noise reduction
techniques have been created, Sairamya, N.J., et al
[20]. These techniques aim to increase accuracy
and generalisation performance. After denoising,
rescaling for a normalisation technique, such as
min-max normalisation, Bhat, G.M.,et. al[21].

wwWw.ijiemr.org
4.2 Performance metrics

Deep learning algorithm performance, Different
metric also referred to as performance metrics or
evaluation metrics—are used to assess the
effectiveness or quality of the model. The category
or classes of data are found in a classification
problem using training data. The model gains
knowledge from the provided dataset before
classifying the fresh data into groups or classes in
accordance with the training, Sairamya, N.J et
al[22]. Accuracy evaluates the capacity for results
using the available information features.

The ROC's detection sensitivity can be changed.
The area under the receiver operating characteristic
curve (AUC) has been used to assess how well the
proposed deep learning model works. Nanglia, P A
et al [23]. Deep learning-based algorithm performs
better when it has higher integrity of AUC,
sensitivity, specificity, sensitivity, accuracy
Ganeshan, B et al[24].

4.3 Convolution Layers and Convolution
Operation

The convolution layer is the first layer of a CNN. A
CNN may contain several convolution layers. The
input for the first convolution layer is the pictures,
which it then starts to process, Dr. T. V. Rajini Kanth et
al [25].

Each convolution layer features the convolution
procedure. Between an image portion and the filter,
the convolution procedure is nothing more than an
element wise multiply-sum operation, B. V.
Kiranmayee et al [26].Now look at the illustration
shown below figure 1.
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Input Covolutional layer Pooling layer  Convolutional layer  Pooling layer Convolutional layer  output
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Figure : 1 CNN Model

Filter: This also goes by the names Kernel and
Feature Detector. This matrix is quite small. One
convolution layer may have several filters. The
filters employed in a convolution layer are of the
same size. A variety of filters are applied to the
image to isolate various features.

Image Section: The image section's size
difficult to match the size of the filter(s) we select.
On the input image, we can reposition the filter(s)
both vertically and horizontally to produce various
image parts. The Stride we use determines the
amount of image parts, Patela S. et al [28].

Calculation of convolution

An image portion and a single filter are convolutioned
in the diagram above. You can multiply elements
either followed by

row-wise or column-wise,

summing. K. Punithavathy, et al [30].

Row-wise
0%0 + 3*1 + 0*1) + 2*0 + 0*%1) + 1* 0) + (0*1 +
1*0 +3*0)=3
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Section (3x3) Convolution operation between the image

/ and filter
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Figure : 2 Convolution operation

5. Results and Discussion
Today, a lot of people have lung disease because of a
poor air quality measure. Lung cancer may develop as
a result of several mild illnesses. This illness not only
causes issues for one particular gender, but also for
both genders. Therefore, it is crucial to exercise extra
caution before it becomes dangerous. We compared
various methods of lung cancer early detection in our
review. Some people use CT scan images, while
others use x-ray scans, Robert M. et al [34]

Using the CNN model, acquired the highest

accuracy 89.78% as compared with other
Convolution neural network models, and less
accuracy was achived at ADABoost with 68%.
CNN is being used to get data than other models
like Random forest, Support Vector Machines
and Extreme Gradient Boost model, as shown in
figure 1.3. Usin g the CNN model, acquired the
highest accuracy 89.78% as compared with other
Convolution neural network models, and less
accuracy was achived at ADABoost with 68%.
CNN is being used to get data than other models

like Random forest, Support Vector Machines
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and Extreme Gradient Boost model, as shown in

figure 1.1

Comparison of Hybrid Models
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Figure : 4 Comparison with other Models

How well a measurement compares to a known or
reference value. The accuracy of the results is
important when deciding which algorithm to use
going forward. Accuracy improves the research's
findings' quality. In Table 1, SVM is shown to
perform better than all other classification
methods, including Logistic Regression, Gawade
Prathamesh et al [36]. As a result, we can state that
SVM has the highest accuracy rate of all other
classification techniques for these particular
datasets as shown in the figure 4.

Table I: Results of different deep learning lung
cancer detection models during training

wwWw.ijiemr.org

Table II : Validation of deep learning models for
finding lung cancer

Mo Valida Vali Valid Valid
del tion dat atio ation
Accur ion n Loss
acy AU Recal
C 1
CNN 92.65 975.0 92.50 0.367
Incep 83.45 876.3 84.56 0.5348
tion
V3
ResN 83.23 9%2 84.26 0.624
et-50
Auto 80.34 925 82.17 7.248
encod
er
_ 81.24 91.2 83.50 8.420
X-pn % 0% %

Table III: Test results for various deep
learning models for spotting lung cancer.

Model Testin Testi Testi Testi
g ng ng ng
Accur AU Rec Loss
acy C all
93% 98.3 92.86 0.29
CNN 5% % 7
: 83.0 89.2 83.07 14.6
g‘;cpt“’“ 8% 4% % 7%
- 85.2 96.6 84.56 0.48
?;SN“ 3% 8% % 3
88.5 84.79 0.87
Autoenco 10, 933 % 3
der 7%
: 83.2 91.0 83.08 7.83
Xception 0% 6% % 0

Models Training | Train | Trainin | Trainin
Accuracy | g g g Loss
AUC | Recall
CNN 99.85% 100% | 99.80% | 0.003
Inception 93.64% 97.50 | 96.50% 1.890
V3 %o
ResNet- 99.45% 99.97 | 99.50% | 0.043
50 o
Autoenco | 91.34% 95.23 | 99.48% | 0.046
der %
Xception 95.25% 97.67 | 95.89% 1.540
%
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Figure: 5 a) output screen of Accuracy
b) Output screen of Training and Testing
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Figure:6a) Training of lung cancer
b) validation of lung cancer

Lung cancer training progress graph for a
straightforward CNN method, As the epoch rose
and the loss dropped, it can be seen from Figs. 5
and 6 that training and validation of the
classifier's accuracy increased quickly, N. Pandey
et al[37]. There is a slight discrepancy between
the training and validation accuracy for hybrid
CNN-SVM, Ada et al [38]. This indicates that the
overfitting and underfitting issues are mitigated
by the model Dhara et al[39].

F1 Score : 75.0

ACCURACY : 83.33333333333334

Using Decision Tree Algorithm

Classification accuracy on train 95.74468085106

20 30 40 5
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Classification accuracy on test 75.0

6. Conclusion

This research addressed current developments in
lung nodule segmentation, detection, and
classification methods based on deep learning.
CT image datasets are the most often used
imaging datasets for training networks, and CNN
is one of the most widely used deep learning
algorithms for lung disease detection and
classification. Results from experiments and
clinical trials show that deep learning methods
can be more effective than specialised
radiologists. Segmentation, identification, and
classification of lung nodules are anticipated to be
significantly enhanced by deep learning.
Radiologists can more accurately analyse pictures
with this potent tool. Despite these drawbacks,
deep learning is predicted to increase the demand
for precise medical diagnosis and treatment given
the present trend and the industry's rapid
development.
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