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Abstract 

 

Aim: This study's objective is to determine whether the novel Support Vector Machine (SVM) method 
can lower the false detection rate of lung cancer when compared to the logistic regression approach. 
Materials and Methods: Three lung cancer datasets accessible from kaggle and yielded a total of 
304 samples. The SVM method is represented as group 1, while the logistic regression algorithm is 

represented by group 2. The G power calculation was done with an alpha of 0.05 and a power of 
80%. Results: The accuracy of the SVM algorithm is 93.59% better than the 80.11% for the logistic 
regression approach. The SVM and logistics regression algorithm has the significance of (p=.0534). 
Conclusion: The SVM algorithm is proven to be much more accurate in this work when compared 
to the logistic regression algorithm. 
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INTRODUCTION 

 

Lung cancer is one among the foremost dangerous and main reasons for early 

death of the person across the world (Santosh et al. 2019). Nowadays, cancer is a massive 

public health problem around the world. Therefore early detection and classification of lung 

cancer have become needed to cure the patients in medical applications (Brünner, 

Langfeldt, and Andersen 2012). Lung Cancer begins to evolve while cells start to develop 

out of control. Most lung cancer starts with inside the ducts that deliver air to the glands 

. Lung cancer is the major major cause of death worldwide, affecting a large number of 

people. For huge datasets, machine learning techniques are applied in hospitals and 

medical applications (Raja et al. 2020; Lavanya 2018). In recent years several articles 

have been published on Lung cancer detection using support vector machine algorithms 

with Logistic regression classifiers as well as for iris monitoring (Vo 2020) (Varma, 
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Deekshitha Varma, and Priyanka 2022). Many researchers have published in IEEE xplore 

around 212 research articles, around 6311 research articles in Google Scholar and around 

840 research articles were published in science direct. Recently a lot of research has been 

done on a variety of lung cancer using machine learning and deep learning for lung cancer 

detection. (Brodrick et al. 2015) According to a survey, many research projects involve 

the detection and care of lung cancer using subset methods and support vector machine 

algorithms and achieve a better detection rate. (Ubaldi et al. 2021) proposed noise 

reductions for obtaining better features in the dataset with the wrapper method achieved 

better accuracy. (Maiti et al. 2010) developed a method focused on optimised detection 

and Segmentation of lung cancer image using K-Nearest Neighbour algorithm. (Balekian, 

Henry, and Raghu 2019; Davies 2012) presented a more accurate method for using 

Logistic Regression classifiers to identify Lung Cancer in Images. (Juiling et al. 2020) A 

support vector machine technique using a repetition thresholding approach has been 

suggested, and it offers the best accuracy of 80% for various datasets. 

 

Previously our team has a rich experience in working on various research projects 

across multiple disciplines (Venu and Appavu 2021; Gudipaneni et al. 2020; Sivasamy, 

Venugopal, and Espinoza-González 2020; Sathish et al. 2020; Reddy et al. 2020; Sathish 

and Karthick 2020; Benin et al. 2020; Nalini, Selvaraj, and Kumar 2020).The current 

approach has the flaw of not selecting the best attributes from the photographs. As a 

result, the purpose of this research is to pick relevant features using the SVM method 

rather than logistic regression to minimise false detection rates and improve apparent 

accuracy. 

 

MATERIALS AND METHODS 

 

The study was carried out at the Saveetha Institute of Medical and Technical 

Sciences' Department of Electronics and Communication Engineering. SVM algorithm and 

logistic regression method are the two different groups used in this research. 304 lung 

cancer samples total were collected from two groups. In this research, the group 1 with 

20 samples and the group 2 with 20 samples were both used. Using a G Power calculator 

with an 80 percent pretest power, alpha error of 0.95, threshold value of 0.05, and a 95 

percent confidence level, the sample size was determined for each group (Wu and Zhao 

2017). 

 

Support Vector Machine 

Support Vector Machine is a tool for obtaining meaningful structural information from 

multiple versions of visual objects in order to decrease the quantity of data to be 

processed. It has seen widespread use in a variety of computer vision applications. 

 

The Support Vector Machine algorithm's stages are 

Step 1: The SVM algorithm is fed photos from the dataset as input. 

Step 2: A lung cancer divergence reduction computation is used to process the images. 

Step 3: SVM should be used on the subset of characteristics with the highest classification 

accuracy. 

Step 4: Calculate the classifier's accuracy, which evaluates the classifier's ability to 

accurately categorise the unknown sample. 

 

Logistic Regression 

The Supervised Learning methodology includes the popular machine learning technique of 

logistic regression. It is used to forecast the categorical dependent variable based on a set 

of independent factors. 

 

Step 1: Logistic Regression has been fitted to the Training dataset. 

Step 2: Pre-processing of dataset 

Step 3: Predicting the outcome of a test. 
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Step 3: Visualising the test set outcome 

 

The testing setup was carried out with the help of JUPYTER software (Navlani, Fandango, 

and Idris 2021). The tests are run on a device equipped with an 8th generation Intel i5 

processor with 8GB RAM. For the creation of algorithms, visualization of data, analysis 

techniques, and numerical calculation, it offers an interactive environment. 

  

Statistical Analysis 

Lung cancer detection systems assessment is performed using SPSS (Brünner, Langfeldt, 

and Andersen 2012). For SVM and Logistic Regression, mean, standard deviation, and 

standard error are determined in SPSS. Using independent samples t - test, the dependent 

and independent variables are compared. Group 1 as Logistic regression algorithm and 

group 2 as support vector machine algorithm with 20 samples each groups are considered 

for analysis of independent sample t test. Accuracy is considered as a dependent variable 

whereas entropy, Correlation and energy are regarded as separate factors. 

 

RESULTS 

 

When compared to the Logistic Regression Algorithm, the innovative support vector 

machine systems for lung cancer provide superior accuracy and a lower false identification 

rate. 

Figure 1 The image was derived from the Kaggle dataset and depicts the scanning of the 

right side spiral CT scan data used to identify early lung cancer in patients. Figure 2 

represents the affected part of the right side lung due to pathologically malignant or other 

types of disease which are taken to form the dataset. Figure 3 shows the independent 

sample Test with the mean accuracy of the Novel Support vector machine (91.50%) is 

better than the Logistic regression algorithm (75.10%). And the acceptable error with 

Mean Accuracy ± 2 SD. 

Table 1 Analyzing the group statistics for Novel SVM and Logistic Regression accuracy, 

with mean and SD of 91.50 and 4.9497, 75.10 and 3.38132, respectively. When compared 

to the Logistic Regression approach, the Novel SVM algorithm's standard error was 

superior, ending in at 1.069. Table 2 An independent sample t-test was used to compare 

the novel SVM algorithm with the logistic regression technique, and the results showed a 

statistically significant difference between the two when P 0.05 was used. Table 3 

represents the Practical values of accuracy for selected classifier with SVM of 93.59% and 

Logistic regression of 80.11%  

 

DISCUSSION 

 

Through the use of an independent sample t-test, it has been determined in this 

study that the innovative support vector machine method has a lower false detection rate 

than the logistic regression technique.The suggested approach lowers the percentage of 

false detection rate of lung cancer detection and improves the accuracy of detection which 

is suitable for medical applications.  

 

According to the analysis, SVM algorithm appears to be superior than logistic 

regression algorithm, and problems with false lung cancer identification are resolved by 

SVM algorithm utilising new lung cancer detection methods (Balekian, Henry, and Raghu 

2019; Chan, Lewis, and Thomas 2009). proposed the SVM algorithm for better accuracy 

and removing the false detection rate and achieved an accuracy of 93.59% (Wang 2018). 

employing the gradients methodology, he offered a summary of lung cancer detection 

methods and attained detection results of 78.10 percent (Kurkure and Thakare 2016). 

proposed a SVM that specified a lung cancer morphological edge detection and ambient 

differencing-based detection method with 84.2% of accuracy achieved. (Bhandary et al. 

2021) proposed a logistic regression algorithm for Fuzzy logic controller-based simulation 

of the maximum power point tracking (MPPT) technique that achieves a 78 percent 
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accuracy (Chan, Lewis, and Thomas 2009) suggested a sobel method for ideal threshold 

values of digital pictures in edge detection with 80% accuracy (Chan, Lewis, and Thomas 

2009; Brodrick et al. 2015) proposed a SVM technique scheduling for genuine and semi 

datasets with 79.5 percent accuracy attained. 

 

The proposed algorithm calculates the optimal features for improving the 

identification rate. The limitation of the systems is when the intensity of the image 

decreases the identification rate of the system also reduces. In future, it can be 

preprocessed to improve the intensity to achieve a better identification rate and which is 

suitable for medical applications. 

 

CONCLUSION 

 

Based on the obtained results the Support Vector Machine (SVM) Technique based 

on machine learning performs 93.59% accuracy (13% higher) compared to the Logistic 

regression technique yields an accuracy of 80.11 percent when employing the suggested 

innovative lung cancer detection method. 
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FIGURES AND TABLES 

 
Fig. 1. The image was derived from the Kaggle dataset and depicts the scanning of the 

right side spiral CT scan data used to identify early lung cancer in patients.  

 

 
Fig. 2. The affected part of the lung on the left side, due to pathologically malignant or 

other types of disease which are taken from the kaggle dataset. 
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Fig. 3. The independent sample Test with the mean accuracy of the Novel Support vector 

machine (91.50%) is better than the Logistic regression algorithm (75.10%). And the 

acceptable error with Mean Accuracy ± 2 SD. 

 

Table 1. Analyzing the group statistics for Novel SVM and Logistic Regression accuracy, 

with mean and SD of 91.50 and 4.9497, 75.10 and 3.38132, respectively. When 

compared to the Logistic Regression approach, the Novel SVM algorithm's standard error 

was superior, ending in at 1.069. 

Group Statistics 

  

Classifier  N Mean 

 Std. 

Deviation Std. Error Mean 

ACCUR

ACY 

SVM 20 91.50 4.9497 1.0692 

Logistic 

regression  

20  75.10 3.38132 1.5652 
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Table 2. An independent sample t-test was used to compare the novel SVM algorithm 

with the logistic regression technique, and the results showed a statistically significant 

difference between the two when P 0.05 was used. 

Independent samples test 

 

Levene’ 

Test For 

equality 

of 

Varianc

es 

T-test For Equality ofMeans 

F sig t df 
Sig 

2 

Mean 

differe

nce 

Std 

error 

differe

nce 

95% 

confidence 

interval of 

the 

difference 

low

er 
upper 

Accur

acy 

SVM 
.40

2 

.05

34 

 

8.6

52 
18 

<.0

01 

 

6.20000 

 

 

1.8956 

 

12.4

17 

 

20.382

53 

 

 

Logistic 

Regress

ion 

 
 

 

8.6

52 

15.8

98 

<.0

01 

 

6.20000 

 

 

1.8956 

 

 

12.3

79 

 

 

20.420

61 

 

 

Table 3: The Practical values of accuracy for selected classifier with SVM of 93.59% and 

Logistic regression of 80.11% 

Algorithm Accuracy(%) 

SVM 93.59% 

LOGISTIC REGRESSION 80.11% 

 

 


