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Abstract

One of the deadliest malignancies in the world is lung cancer. The survival
percentage for lung cancer can be considerably increased by early
identification. Pulmonary nodules are the small growths of cells inside the lung.
The size of the nodule determines the lung as cancerous or non-cancerous.
Detection of malignant lung nodules is necessary at an early stage for
necessary treatment. There are numerous techniques available for diagnosing lung
cancer. Using CT (Computed Tomography) and CNN (Convolutional Neural
Network) with image segmentation is one of the simplest methods. CNN is one of
the deep structured algorithms widely used to analyze the ability to visualize and
extract the hidden features of image datasets. The suggested approach will work

well for early detection of cancer.

Keywords: malignancy, CT (Computed tomography), CNN(Convolutional neural

network)
Introduction accurately in the early stage to
Now-a- day’s many people are dying reduce the deaths of humans.

to lung cancer than other types of
cancers. Lung cancer is a type of
cancer that begins in the lung. In
general lung cancer is spotted based

on the existence of the lung nodules.

Lung nodules are small masses of
Fig.1. Healthy lung Vs Malignant lung

tissue. The size of the cancerous Therefore, it is very difficult to identify
nodules is greater than that of lung nodules of both cancer and non-
healthy nodules. Lung cancer cancer at an early stage. Radiologists
typically doesn’t cause signs and have recently been manually analyzing
symptoms in the early stages. So, it lung CT scan images to look for potential
is necessary for the trained nodules and distinguish  between

radiologists to identify the cancer
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cancerous and non-cancerous nodules in
those nodules. This extremely time-
consuming and labor- intensive operation
necessitates a high level of expertise in
lung nodules. The computer-aided
diagnosis (CAD) system can be used to
identify lung nodules and categorize them
as either cancerous or non-cancerous,
which will help to resolve the issue. The
radiologist will use this technology as a
second opinion to find and examine lung
nodules. Computed tomography (CT),
contrast-enhanced computed
tomography (CECT), low-dose computed
tomography (LDCT), and positron
emission tomography are non- invasive
imaging techniques that can detect lung
cancer (PET). The detection of distinctive
characteristics in images is done using
conventional image processing
algorithms. So, it is necessary to
construct hand-crafted characteristics
that are learned through a manual
procedure. Hence, it is exceedingly
difficult to distinguish between malignant
and non-cancerous nodules using this
method. Hence, deep learning may avoid
all of these issues and can deal with
issues like picture and video recognition,
voice and natural language processing,
and other issues. Manual feature
extraction demands the designer to have
a thorough understanding of lung cancer.
Deep learning will be able to learn every
characteristic present in the photos. In
particular, Convolutional Neural Network
(CNN) recovers the features of the
input images using one or more

hierarchically organized layers of

www.ijiemr.org

convolution, sub sampling, or max-
pooling. Hence, appropriate deep
learning algorithms were applied to
process these CT scan images from

the medical field.

Literature Survey

The paper by Masud M, Sikder N,
et al. classifies the image using a
CNN-based model. The dataset
being used is histopathological,
which is the microscopic analysis
of an invasive biopsy. Our method
favors using CT scans, a non-
invasive method of cancer

detection. Also, we'll be using the

LUNA 16 dataset.

In research that was published,
Sajja T, Devarapalli R, et al.
demonstrated how to use the pre-
trained CNN model known as
Google-Net to identify lung
cancer. The model still has to be
tested wusing different dropout
rates to see whether it performs
more accurately. Our strategy

attempts to create a streamlined

CNN model to categorize cancer.

In a work published by Tripathi P,
Tyagi S, et al., they test the ability of
four distinct image processing
segmentation algorithms to identify
lung cancer. The comparison research
reveals that CT scans typically offer
the best likelihood of finding cancer.
So we are using deep learning on CT

scan images.
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Problem Identification

The existing CAD system used for
early detection of lung cancer has
been unsatisfactory. Earlier
systems mostly used invasive
methods for the detection of
cancer. Segmentation techniques
used for the image processing did
not give satisfactory results. And
In most of the existing methods
data was overfitted. Classification
of nodules was not done correctly.
Above all the accuracy of the

existing systems was low.

Methodology

The proposed model is a
convolutional neural network
(CNN) approach based on lung
segmentation on non-invasive
image  modalities called CT
(Computed Tomography) scan
images. Our proposed model is a
sequential model which allows us
to specify a mneural network,
precisely, sequential from input to
output, passing through a series
of neural layers, one after the
other. Convolutional neural
networks are made to classify
images by reducing the number of
parameters and modifying the
network's architecture. Layers in
convolutional neural networks are
arranged in accordance with their
characteristics and functions. The
design of a CNN closely resembles

the neuronal connection network

www.ijiemr.org

found in the human brain.. The
first step is to make lung
segmentation of the dataset with a
watershed algorithm. Watershed
algorithm highlights lung part and
makes binary masks for lungs
using semantic segmentation
approach. We are also going to
use VGG16-net Transfer learning
model to compare our proposed
model. VGG16 is one of the best
and simple models of CNN. VGG
stands for Visual Geometry
Group, the 16 in VGG16 is the
name given to 16 layers with
weights. Only sixteen of VGG16's
total of 21 layers—13
convolutional layers, five Max
Pooling layers, and three dense
layers— are weight layers, or
layers with learnable parameters.
The most notable aspect of
VGG16 is that it constantly
used the same padding and
maxpool layer of a 2x2 filter with
stride 2, as well as a 3x3 filter
with stride 1's convolution layers
rather than a lot of hyper-
parameters. The convolution and

max pool layers are consistently

arranged throughout the
architecture.
Implementation

At first we have gathered the
dataset and we need to split the
dataset into training dataset and
testing dataset. After that CNN

takes this data (training dataset)

Volume 12 Issue 04, April 2023

ISSN 2456 - 5083 Page: 263



International Journal for Innovative

€Engineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

and uses filters on the image to
learn detailed patterns. The
images from the dataset passes
through various layers in the
CNN model and the CNN model
extracts the required features
from the data and classifies the
image as O or 1 i.e non-cancerous
or cancerous. This is how the
training process takes place.
After that we have to test the
model by giving some data
(testing dataset). We will see
whether we are getting satisfied
output or not. If we are getting
satisfactory output then our
model is ready to use. Otherwise,

we have to work on the errors.

DATASET

l

TRAINING DATASET

l

CNNALGORITHM

l TESTING
DATASET
EVALUATION
MODEL

|

PREDICTED RESULT

Fig.2. Work flow of proposed model
We are using a LUNA 16 dataset which
consists of 6700 images. In which

5100 images are used for training and

www.ijiemr.org

Training

3250

1850

Testing

1320

280

Fig.3. Dataset classification

Results

The proposed Sequential model is the

Deep Convolutional Neural Network with

Max Pooling and Fully connected layers

in the end. Simulation results of the

proposed sequential model:

Model: "sequential”

Layer (type)

Output Shape

Param #

conv2d (Conv2D)

(Nore, 58, 5@, 32)

328

batch_normalization (Batchho (Nome, 58, 58, 32)

128

conv2d_1 (ConviD)

(None, 58, 30, 32)

5243

batch_normalization_1 (Batch (Nome, 58, 50, 32)

128

max_pooling2d (MaxPooling2D) (Nome, 25, 25, 32)

8

dropout (Dropout)

(None, 25, 25, 32)

o

conv2d 2 (ConviD)

(None, 25, 25, 64)

13496

4
«0 3

P

1600 images are used for testing.

Folder Benign Malignant

images images
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Fig.4. Sequential model summary

The model graph of proposed
sequential model representing
training Vs validation accuracies and

training Vs validation loses

model accuracy
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Fig.5. model graph

Confusion matrix of the proposed
sequential model is

confusion matrix
[[1311 29]
[ 43 239]]
Fig.6. Confusion matrix Classification

report of our proposed Sequential
model is
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Fig.7. Classification report

Comparison of existing VGG 16
model ad proposed sequential
model based on accuracies and

loses is

www.ijiemr.org

Sequential model
Training Accuracy: 98.53%
Training Loss: 0.0442
Validation Accuracy: 96.00%
Validation Loss: 12.8

VGG 16 model
Training Accuracy: 99.44%
Training Loss: 0.0046
Validation Accuracy: 92%
Validation Loss: 28.26

Conclusion

Both the Sequential model and
the VGG

16 model performed well during
model training, achieving
respectable levels of test accuracy
and test loss, while Sequential
fared better in validation in terms

of accuracy and loss when

compared to VGG 16.

In order to facilitate a quicker
and more accurate diagnosis of
lung cancer, the proposed
sequential model uses a
convolutional neural network
(CNN) technique based on lung
segmentation on CT
(Computerized Tomography) scan
pictures, a mnon-invasive image

modality.

Future Scope
There is a scope to improve the

efficiency of the model by using
various hybrid algorithms and
different segmentation techniques

like cluster based segmentation and
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edge-based segmentation etc. and

we can use 3d CT scan images and

also increase the efficiency of model

by using different datasets.
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