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Abstract---Lung cancer is cancer that forms in tissues of the lung,
usually in the cells that line the air passages. It is the leading cause of
cancer death in both men and women. Some of the Symptoms are
Chest pain or discomfort, Trouble breathing, Wheezing, Blood in
sputum (mucus coughed up from the lungs),Hoarseness, Loss of
appetite, etc. Sometimes lung cancer does not cause any signs or
symptoms. It may be found during a chest x-ray done for another
condition. So early prediction of disease is very important to avoid
death. So many machine learning algorithms are used to predict the
lung cancer early but lack of accuracy. To overcome disease prediction
accuracy issues, Gaussian Naive Bayes machine learning algorithm is
used. The performance of the proposed GNB algorithm is evaluated
using UCI Machine Learning Repository. The performance analysis
shows GNB prediction model achieves 97.5%.

Keywords---lung cancer, GNB, UCI dataset prediction model,
accuracy.
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Introduction

lung cancer, also known as lung carcinoma,[8] since about 98-99% of all lung
cancers are carcinomas, is a malignant lung tumor characterized by uncontrolled
cell growth in tissues of the lung.[9] Lung carcinomas derive from transformed,
malignant cells that originate as epithelial cells, or from tissues composed of
epithelial cells. Other lung cancers, such as the rare sarcomas of the lung, are
generated by the malignant transformation of connective tissues (i.e. nerve, fat,
muscle, bone), which arise from mesenchymal cells. Lymphomas and melanomas
(from lymphoid and melanocyte cell lineages) can also rarely result in lung cancer.
In time, this uncontrolled growth can spread beyond the lung — either by direct
extension, by entering the lymphatic circulation, or via the hematogenous,
bloodborne spread — the process called metastasis — into nearby tissue or other,
more distant parts of the body.[10] Most cancers that start in the lung, known as
primary lung cancers, are carcinomas. The two main types are small-cell lung
carcinoma (SCLC) and non-small-cell lung carcinoma (NSCLC). The most common
symptoms are coughing (including coughing up blood), weight loss, shortness of
breath, and chest pains.

The vast majority (85%) of cases of lung cancer are due to long-term tobacco
smoking. About 10-15% of cases occur in people who have never smoked.[11]
These cases are often caused by a combination of genetic factors and exposure to
radon gas, asbestos, second-hand smoke, or other forms of air pollution.[12][13]
Lung cancer may be seen on chest radiographs and computed tomography (CT)
scans.[14] The diagnosis is confirmed by biopsy, which is usually performed by
bronchoscopy or CT-guidance.[15].

Estimated Lung Cancer Statistics in the U.S, (2021)
Total: 235,760

Female Male
New cases 116,660 119,100 New cases
Risk 1:17 1:15 Risk
Deaths 62,470 69 410 Deaths

T olﬁaccc: 11.7% 14.4% Tobacco
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Figure 1: Lung Cancer Statistics(2021)
Related works

In 2019, Moradi et al. [16] compared different techniques to differentiate lung
cancer nodules from nonnodules. To reduce/eliminate the false positive
predictions they have come up with 3D Convolutional Neural Network Technique.
Nodules exist in different sizes and using just one CNN can result in false
detections. So they divided the nodules into four groups according to their size.
And they have used four different sizes of 3D CNN. They combined all those 4
classifiers to get better results. Each CNN consists of a nubmber of 3D CNN
which are all varying sizes. All 4 classifiers were combined in order to produce
results which were better.
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In 2019, Ruchita Tekade et al. [17]. proposed a method using 2 architectures, one
for the segmentation of nodules and the second one to determine the malignancy
level. For determining the malignancy level CNN is used for classification as well
as for the feature extraction, max pooling is used for sub pooling, ReLU as the
activation function, and softmax is the classifier used to perform the classification
and assign malignancy level. Adam classifier is used to optimize weight selection
in convolutional kernels. For the segmentation of CT scanned images, pre-
processing is done using simple thresholding, clear border, morphology erosion,
morphology closing, and morphology opening respectively. Using U-Net
segmentation masses are generated for lung CT scan images and lung nodules
are segmented. This experiment was conducted on LIDC-IDRI, LUNA16, and Data
Science Bowl2017 datasets. This approach gives an accuracy of 95.66% and loss
0.09 and dice coefficient of 90%and for predicting log loss 38% using U-Net to
segment and further predict malignancy levels

In 2018, Margarita Kirienko et al. [18] suggested a CNN-based approach with
69%, 69%, and 87% accuracy invalidation, test, and training sets respectively.
Tumour, Node, Metastasis (TNM) staging was used to stage lung cancer from 1 to
4. Fluorode oxyglucose positron emission tomography (FDG-PET)/ Computed
Tomography (CT) images were used as input. These images were classified into
either T1- T2 or T3-T4 using CNN. The system was developed using two networks
- a classifier and a feature extractor. The feature extractor was used for relevant
features that are to be extracted and a classifier was used to classify the patch.
The experiment was performed on 472 patients (T1-T2 = 353 and T3-T4 = 119). In
2020, QINGHAI ZHANG et al. [19] proposed a method for designing of Lung
nodule detection system which is automatic. The dataset used for the proposed
method is LIDC-IRDI public dataset. The proposed method used for this study is
Multi-Scene Deep Learning Framework which contains several steps. CT images
are given as input and the probability distribution of distinct gray levels is
obtained by threshold segmentation that is Histogram. Correcting the smooth
lung outlines is the main aim for the lung parenchyma segmentation process. The
replacement of the vein system in the lung helps to identify the nodule structure.
Vessel filters are used for removing the vessels which reduce the number of false
positive. The design of CNN contains a pooling layer, a convolutional layer, and a
fully integrated layer. Segmentation and classification identify Class 1 and Class2
that are two class of image data and discrete images which are separated from the
lung images respectively.

Proposed System

The proposed Lung cancer prediction model consists of four different steps such
as image pre-processing, image segmentation, feature extraction and image
classification. They need to be well pre-processed before the actual use. Various
Image pre-processing techniques are used to discard noise and to make images
suitable for use. This helps in the betterment of the performance of the whole
system and hence the accuracy. The method of partitioning an image into several
segments is known as image segmentation. Segmentation of image is done
majorly to find boundaries in the given image. The process of analyzing the image
becomes easier as segmentation reduces the image complexity. Feature
Extraction is a method by which we aim at reducing the number of dimensions
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that our raw data contains so that it is easier to process and is in a form of

manageable classes.

Variables in a huge number requiring computational

resources in order to process and produce results is characteristic for the massive
amounts of data. Classification of images is a basic task that seeks to interpret a
picture as a whole. By assigning it to a particular label, the purpose is to identify
the image. Image Classification usually refers to images where only one object
appears and is examined.
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Figure 2: Proposed Prediction System Model

Dataset Description

The dataset description are shown in table

Feature name

Values

Remarks

Gender
Age

Smoker

tumor location

t-stage,
n-stage
Stage

Timing

Diabetes
Status
meal_cal
wt_loss
ph.ecog
ph.karno

Male (M), Female(F)
Range: 25-45 years=1 and
Range 46-65 years =0
Yes=1 or No=2

Central Location =1_Peripheral
Location=0

Yes=1, no=0

Yes=1. no=0

23

More than a year=1 or Less than
a year=0

Yes=1, no=0

Censored=1, dead=0
More=1_Less=0

Decreased=1 , Increased=0
S5=dead . O=good

Good=80-100: Able to carry on
normal activity and to work rated
by physician.

Average=50-70: Unable to work
Bad=0-60: Unable to care for
self& disease may be progressing
rapidly.

Age in years

t represents the main tumor
spread to neighboring lymph nodes
2nd stage,3rd stage

Survival time in years (count in
days)

censoring status

Calornes consumed at meals
Weight loss in last six months
ECOG performance score
Kamofsky performance score index
is an assessment tool for functional

therapies and to assess the prognosis
in individual patients.

Table 1: Dataset Description
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The proposed lung cancer prediction model is implemented with following
experimental environment.

Table 2 : Implementation and experimental environment

Item

Specification(s)

Programming language

Operating System

CPU

Memory

Graphics Processor

Python

Keras with TensowrFlow 2
Windows 10
Intel™ CORE i7-2.8GZ

16 GB

Intel™ UHD Graphics 630

Evaluation Metrics

The effectiveness of the proposed technique is demonstrated using different
evaluation metrics, by measuring the true and/or misclassification of lung cancer
positive/negative cases in the X-ray images (i.e., testing dataset). These metrics
have been directly driven from the confusion matrix illustrated below. The
performance of Lung Cancer prediction model can be evaluated using confusion
matrix. A confusion matrix is a technique for summarizing the performance of a
classification algorithm. Classification accuracy alone can be misleading if you
have an unequal number of observations in each class or if you have more than
two classes in your dataset. Calculating a confusion matrix can give you a better
idea of what your classification model is getting right and what types of errors it is

making.

Actual
Class

N

Table 3: Prediction Class

Predicted class

P N
True False
Positives Negatives
(TP) (FN)
False True
Positives Negatives
(FP) (TN)
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Table 4: Lung Cancer prediction

ML Techniques Accuracy | Precision | Sensitivity | Specificity
SVM 78 87 78 87
RF 87 88 89 88
NB 88 89 90 89
ANN 89 90 92 90
GNB 98 92 97 98
120
100
80 - W Accuracy
60 - M Precision
40 - W Sensitivity
B Specificity
20 A
O .
SVM RF NB ANN GNB
Figure 3: Lung Cancer Prediction
Conclusion

Cancer is a disease in which cells in the body grow out of control. When cancer
starts in the lungs, it is called lung cancer. Lung cancer begins in the lungs and
may spread to lymph nodes or other organs in the body, such as the brain.
Cancer from other organs also may spread to the lungs. When cancer cells spread
from one organ to another, they are called metastases .In this work, GNB machine
leaning technique are used to predict the lung cancer. The performance of the
proposed GNB algorithm is evaluated using UCI Machine Learning Repository.
The performance analysis shows GNB prediction model achieves 98% accuracy
compare to other machine learning techniques.
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