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Abstract- Lung cancer is a dangerous disease that is seen in different age groups people. 
Different types of lung cancer are detected at the advanced stage. For early detection of cancer, 
some methods are used for the prediction of lung cancers. This paperwork discusses the 
Machine Learning (ML) models that are implemented for detecting lung cancer.  Here 
implementing the Logistic Regression, Support Vector Machine and Random Forest Classifier 
algorithms are studied. Analyzing the accuracy performance of all these algorithms. The results 
obtained from the proposed model were found that the SVM is more reliable and produces 
enhanced accuracy when compared with other models. 
Keywords – Machine Learning, Lung Cancer, SVM, Precision, Recall.  
 
I. INTRODUCTION 
Nowadays a lot of people are facing lung cancer diseases and late prediction of this disease 
leads to death sometimes. Due to the bacteria growth of tissues across the lung leads to cancer. 
Different types of cancer are observed. Some conventional methods are used for detecting lung 
cancer. This work uses different machine learning algorithms and finds a better model which 
detects cancer. Because nowadays machine learning is massively used and had a great 
influence on the health sector because of its state of predicting and detecting diseases correctly 
and accurately. 
1. ADENO Carcinoma 
Adenocarcinoma is a type of cancer that starts in the glands of the organs. This cancer is 
obtained when the glands provide the fluid to the organs, if that fluid crosses the organs and 
which is overflows then this type of cancer is observed [1]. This cancer is found in the outer 
part of the lung and starts increasing slowly. this type of cancer is mostly affected by the people 
who do smoking every day. 
2. Large Cell Carcinoma (LCLC) 
LCLC is another type of cancer that mostly starts at the corner of the outer part of the lung and 
rapidly starts to grow by spreading the cancer cells to the lung cancer [2]. There will be a severe 
problem while taking a breath is the first symptom that is observed in this cancer type. 
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3. Small Cell Carcinoma 
Small cell lung carcinoma is also known as oat cell cancer which is similar to other cancer but 
this cancer spreads faster and people don’t know until they get diagnosed [3]. This cancer is 
very quick because of this growth it will not respond to the basic treatment including 
chemotherapy.  
4. Squamous Cell Carcinoma 
This cancer starts in the squamous cell which is flat that lies inside the air pores of the lungs 
and tries to block the airways [4]. This cancer is seen in people who smoke a lot. There are 
different scan ways for analyzing cancer which include CT scan images, MRI, and so on. 
The author states that machine learning algorithms can be used for predicting lung cancer 
pulmonary nodules. In this proposed work the author obtained the dataset using the support 
vector machine, random forest for detecting lung cancer. Here the strengths and the drawbacks, 
challenges are observed while developing these techniques [5]. Cancer occurs when abnormal 
cell tissues are generated at the lung. In this paper, the author is trying to predict lung cancer 
by using a machine learning algorithm which is SVM (Support Vector Machine). From this 
model, it is observed that the SVM and boosting model provides good results when compared 
to the other models [6]. Lung cancer is a very dangerous disease that is observed in different 
age groups people and a lot of people are dying due to late detection of cancer. The author 
discusses that lung cancer can be detected by using CT (Computed Tomography) scan images. 
In the medical CT scan images is a good technique that can be used for analyzing lung cancer. 
This technique helps doctors to find out the cancer cells accurately. This research is carried out 
for evaluating the different computer-aided techniques and finding the best technique by 
analyzing the drawbacks and disadvantages that are seen in the other techniques. Here the 
author proposed the machine learning model by using the CT scan images for detection. 
Support Vector Machine algorithm is used for detecting lung cancer bypassing the input data 
as CT scan images. This model provides 100% accuracy when compared with the other 
techniques [7]. From the past years, it is seen that lung cancer growth is increasing a lot and it 
became difficult for detecting lung cancer in the early stages. This paper provides the 
information related to image processing techniques along with the ML algorithms together. 
Here the researcher also used SVM, decision tree, and CNN, algorithms are used for detecting 
the lung CT cancer images. From all these algorithms it is observed that SVM produces more 
accuracy compared with the other remaining algorithms [8]. 
The cancer symptoms are seen when they are in the advantage stage, so it becomes very tough 
to analyze cancer. Because of this reason, there is a need for early detection of lung cancer. 
Histopathology lung cancer images are considered and predicting lung cancer by using 
Stochastic Diffusion Search (SDS). Through these algorithms, the features are extracted and 
the ML algorithms are used. Here decision tree, neural network, naive Bayes. From these 
algorithms, it is observed that NN provides more accuracy while dealing with other algorithms 
[9]. Another researcher carried out work on early detection of lung cancer diagnosis using 
machine learning algorithms. Here the author used the pioneering interdisciplinary mechanism 
and six ML algorithms are considered. Analyzing all these algorithms and finding the best 
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algorithms. From these algorithms, Naive Bayes algorithms provide good results [10]. Kourou 
et al. describe the prediction of the lung cancer prognosis using machine learning applications. 
This paper deals with the Neural Networks (NN), SVM, a Decision tree that is widely used in 
predicting lung cancer. When training the lung cancer data to all these models it is observed 
that NN has more accuracy whereas SVM provides less accuracy among the used ML 
algorithms [11].  
Due to the increase of cancer cases, there is a necessity of implementing the model which tries 
to detect cancer in the early stages. This paper explores the usage of algorithms which includes 
SVM and CNN. This building model tries to classify lung cancer in the starting stages. Through 
this, a lot of people’s lives can be saved. The author collected the UCI lung dataset which 
consists of both cancerous and non-cancerous images. The main motto of this paper is to 
classify lung cancer by using the WEKA tool. The results show that the SVM model produced 
an accuracy of 95.46% whereas CNN (92.11%) and KNN (88.40%).  
According to Abdullah et al. [12], lung cancer is seen in both females when the cells are 
uncontrollable. Many medical facilities are available for predicting cancer but these medical 
facilities are not proving effective results. Here the author used Linear Regression, SVM, and 
Random Forest. The detection model of lung cancer is shown in Fig. 1. Initially, the author 
collected the lung cancer dataset from the UCI machine learning repository which consists of 
benign and malignant tumors. Firstly, the input data is processed and then the data is converted 
into a cancerous and non-cancerous set by using the Weka tool. After pre-processing the data 
then use the different ML algorithms by applying the processed data to that model. Observing 
the training and testing accuracies, precision, recall, and F1 score measures for all four models. 
The author discusses that after building the proposed model only RBF provided good accuracy 
with 81.25% while compared with other models. This model is considered an effective 
algorithm that is good for detecting lung cancer as shown in Fig. 1. 
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Fig. 1 Detection of Lung Cancer 
Source: Adapted from [13] 

Here the author takes the best selective methods which can detect and predict the lung cancer 
information from the dataset. The data consists of MRI scan images of lungs this data is firstly 
image processes where this module tries to reduce the noises and tries to prepare the image for 
segmentation. Based on the extraction of the image now the segmentation process will be taken 
place by enhancing the image by using some methods.IN feature extraction the image’s pixel 
will be clearly extracted for analyzing eth image whether the obtained image is cancerous or 
non-cancerous. Then these data will be sent to the SVM model which tries to identify the lung 
cancer cell based on the extracted feature and provides the diagnosis results as lung cancer or 
non-cancerous [14]. The block diagram of lung detection is shown in Fig. 2. 

 
Fig. 2 Lung Cancer detection Block diagram 

Source: Adapted from [14] 
Different existing methods have been analyzed and the different authors suggested their 
research work along with the models that they have used for detecting lung cancer. Based upon 
this research the proposed work is obtained by considering all the drawbacks that are observed 
in the existing methods. 
In recent years lung, cancer is a severe problem faced by people. For early detection of lung 
cancer, there needs to be a model that detects cancer in the starting stage. This model helps the 
medical and health sector effectively which decreases the death rates. This paper addresses the 
Random Forest classifier model which is implemented for the detection of lung cancer. The 
author considered two lung cancer datasets and these two datasets are applied to the Random 
Forest model. The model tries to learn the data from the two datasets. Where for the first dataset 
the model produces an accuracy of 100% while coming to the second dataset the obtained 
accuracy is 96.31%. From this conclusion, the random forest classifier provided effective 
accuracy when compared with other methods [15]. 
The structure of this paper is provided as described. Section 2 discusses the proposed work that 
includes the algorithms that are implemented using ML. Section 3 presents the details about 
the results that are obtained for the ML model when the lung cancer dataset is applied to the 
model are analyzed. However, section 4 discusses the conclusion about the overall paperwork 
that is carried out for this project. 
II. PROPOSED WORK  
This section describes the methods that are used for carrying out the work. In machine learning, 
various algorithms can be used for detecting lung cancer. In this work, three machine learning 
algorithms are used for detecting lung cancer. Here Logistic regression, Support Vector 
Machine, and Random Forest Classifier are used.  
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Logistic regression is supervised machine learning which is used for predicting a certain class. 
This algorithm tries to find the dependent variables. This model predicts the output in the form 
of a categorical way. Here applying the gathered dataset to the logistic regression model when 
the model is trained with this data the model predicts the output as lung cancer or non-cancer. 
This algorithm is tough for calculating and analyzing complex regression problems. However, 
this model can only be used for discrete values and it is unable to predict the continuous 
changes in the values. But for this proposed work this model is suitable because of analyzing 
the classification problems. 
Support Vector Machine (SVM) is a type of supervised learning which is mostly used for 
solving classification and regression problems. This model solves linear and non-linear 
problems. However, SVM takes the data points and the hyperplane line separates the data 
points. Initially, the model is trained by the labeled data, based on the classified labeled data 
the output will be predicted. 
Random Forest Classifier is designed with multiple decision trees where these trees try to 
extract every feature from the lung cancer images. This algorithm works by selecting the 
sample data randomly from the given dataset. Now, this model builds each decision tree for 
extracting the features. Now predicting the output based on the provided features generated by 
the model. 
Apart from these three algorithms, there are many more algorithms that are available in 
machine learning. But the other algorithms working and their analyzing step are different for 
the unsupervised learning methods. In the supervised learning model, these used models are 
very suitable because it deals with the classification issue. 
To carry on this work for analyzing the performance of the model while detecting lung cancer 
are considered. Firstly, the dataset related to lung cancer needs to be considered. Here the 
dataset consists of 900 images with different cancer classes. Then the dataset needs to be 
processed and dividing the data into training and testing sets. The training set is applied to the 
ML models which includes Logistic Regression, SVM, and Random Forest classifier and 
finding the accuracy, loss of both training and testing sets. Analyzing the classification report 
for all three models. 
III. RESULTS OF ML 
In this section different machine learning models are used for analyzing the performance of the 
model when the dataset is passed through the ML algorithms. Here Logistic regression, SVM, 
and Random Forest algorithms are used for the detection of Lung Cancer stages which were 
identified in the image’s dataset of a total of 900 images. The lung images deal with the 
different types they are ADENO Carcinoma (images), Large Cell Carcinoma (images), Small 
Cell Carcinoma (images), and Normal CT scans (images). Firstly, the dataset needs to be 
loaded and then pre-processing data for extracting each and every feature from the dataset. 
Then the processed data need to be randomly split into two tests which are training and testing 
sets. Now the training set is applied to the three ML algorithms for obtaining the actuaries and 
loss when the model is completely trained by the dataset. 
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Fig. 3 Plotting the Classification Report of Logistic Regression 

The classification report shows the report values of the logistic regression model that is 
generated when the dataset is passed to the model. The report of the logistic regression is shown 
in Fig. 3. Here the X_train and y_train are fitted into the model for training the data and the 
X_test is used for testing the data. The classification report shows the values of the scores that 
the model generated are Precision, Recall, F1 score, and Support for the different types of Lung 
cancer which are represented as 0,1,2, and 3. Now analyzing the classification report for 
Random Forest Classifier, as shown in Fig. 4. Estimators are used for selecting the best and 
most accurate value based upon the model-generated observations. 

 
Fig. 4 Plotting the Classification Report of Random Forest Classifier 

Similarly, the SVM model is built and analyzes the classification report when the data is sent 
to the model as shown in Fig. 5. 
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Fig. 5 Plotting the Classification Report of Support Vector Machine 

Finally based on the generated accuracies for the three algorithms concluding that the logistic 
regression (78%), Random Forest (80%), and SVM (83%). Also analyzing the Precision and 
Recall for all these algorithms. From the accuracies obtained from the model, it is observed 
that the SVM model provides good accuracy when compared with the other models. Table I 
shows the comparison of the three ML algorithms accuracies and their classification report. 

TABLE I 
COMPARISON OF MACHINE LEARNING ALGORITHMS BY APPLYING ON 

LUNG IMAGES FOR ACCURACY, PRECISION, AND RECALL 
Algorithm Accuracy Precision Recall 

Linear Regression 78% 78% 77% 

Random Forest 80% 79% 80% 

SVM 83% 83% 82% 

IV. CONCLUSIONS 
The different Machine learning algorithms are analyzed from these algorithms it is observed 
that they could not achieve respective optimal accuracy from these ML algorithms as expected. 
Training complexity was also a drawback due to the consumption of the maximum amount of 
time to train the model. Because of this reason trying to implement the model by using deep 
learning techniques. 
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