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Abstract: Lung cancer is the second most causing cancer when 

compared to all the other cancers. According to WHO (World 

Health Organization) lung cancer contributes about 14 per cent 

among all the cancers. Therefore, early detection and treatment is 

very much required. Now-a- days, image processing techniques 

are playing a major role in early detection of disease which is very 

helpful in further treatment stages. These techniques help in 

detecting the abnormality of the tissues-tumor in target cancer 

images. In this research, the proposed methodology is majorly 

carried out in five phases. In phase one lung cancer and non-lung 

cancer, images are collected from the lung cancer database. In 

phase two preprocessing is done by using the Median filter. 

Median filter is chosen as it preserves the edges i.e, sharp features 

are preserved.  In Phase three, segmentation of the target image is 

done using Fuzzy C Means. Fuzzy C Means Clustering is chosen 

as it gives better performance than K-means Clustering. In phase 

four, the features are extracted using GLCM (Gray Level 

Co-occurrence Matrix). GLCM have high discrimination 

accuracy and less computational speed. In phase five, these 

extracted features are given to SVM classifier for classification of 

lung cancer from normal lung. The SVM classier achieved 

accuracy of 96.7% for detecting and classification of lung cancer. 

Keywords: Median filter, FCM (Fuzzy C Means clustering), 

GLCM (Gray Level Co-occurrence Matrix), , SVM (Support 

Vector Machine). 

I. INTRODUCTION 

Now a days cancer is becoming the most common reason 

for human deaths, in which lung cancer occupies the second 

position. These cancer cells are produced due to the abnormal 

growth of cells in the human body. These cells can originate 

in any part of the body thereby leading to the cause of cancer 

[1]. Lung cancer can be caused in two ways. The first way is 

spreading of cancer cell in the lungs itself which is known as 

primary lung cancer. The second way is the spreading of 

cancer cells from other parts of the body to the lungs which is 

known as secondary lung cancer. According to WHO, 85 per 

cent of the lung cancer caused is of type NSCLC (Non-small 

cell lung cancer) and the remaining 15 per cent caused is due 

to SCLC (Small cell lung cancer) [2]. Detection of cancer at 

 
 

Manuscript published on 30 September 2019. 
*Correspondence Author(s) 
R.Ankita , M.Tech Scholar, Embedded Systems, Department of ECE, 

GRIET, Hyderabad. Email:ankitha16995@gmail.com 
Ch. Usha Kumari*, Professor,  Department of ECE, GRIET, Hyderabad, 

Telangana, India.  Email:ushakumari.c@gmail.com 

Mr. Mohd. Javeed Mehdi, Assistant Professor. Department of ECE, 
GRIET, Hyderabad, Telangana, India. Email:mmjaveedk@gmail.com 

N.Tejashwini, M.Tech Scholar , Embedded Systems, Department of ECE, 
GRIET, Hyderabad 

Dr T. Pavani, Professor, Department of ECE, GRIET, Hyderabad, 

Telangana, India 

 

© The Authors. Published by Blue Eyes Intelligence Engineering and 
Sciences Publication (BEIESP). This is an open access article under the 

CC-BY-NC-ND license http://creativecommons.org/licenses/by-nc-nd/4.0/ 

 
 

late stages is the main reason for increasing cancer rates 

leading to a greater number of death counts.  

These death counts can be decreased by detecting the cancer 

cells at early stages itself. Image processing techniques can 

be used in early detection of this cancer cells and thus can 

help in treatment at initial stages. 

The proposed methodology has five phases for the 

classification of lung cancer. In phase one, the required data 

is collected from the database 

https://www.kaggle.com/datasets. In phase two removal of 

noise is done by using the Median filter. In phase three, the 

taken input images are segmented using FCM (Fuzzy C 

Means) clustering. After segmentation, in phase four, 

features are extracted using GLCM (Gray Level 

Co-occurrence Matrix). These extracted features are used in 

phase five for classification purpose which is carried by SVM 

(Support Vector Machine). 

 

 
Figure: Proposed Methodology for Cancer Detection 

II.  RELATED WORKS 

In this paper [3], detection of cancer was carried out with 

the help of ANN (Artificial Neural Network back- 

propagation). From the lung cancer database, a total of 50 

images were considered and these images were divided into 

two groups- cancer and non-cancer images. The features 

were extracted with the help of GLCM (Gray Level 

Co-occurrence Matrix) and these were given to ANN. The 

cancer was detected and 80% of accuracy was obtained. 

In this paper [4][20], two segmentation methods were used 

for early detection of lung cancer. The first method was 

Hopfield Neural Network (HNN) and the second method was 

Fuzzy C-Mean (FCM) algorithm.  With the help of HNN, 

nuclei and cytoplasm regions were extracted successfully. 

HNN was preferred as FCM failed in extracting these 

features with accuracy. This paper [5][19], proposed an 

automatic detection of lung cancer by suing CT scan images. 

While diagnosing lung cancer, lung nodule detection plays an 

important role.  
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Therefore, FCN (Fully Convolutional Network) was 

selected for gaining more accuracy.  First, FCN was used for 

segmentation and then lung nodules were detected. The 

proposed method was able to detect the lung nodules with 

100 percent accuracy. In this paper [6][18], CAD (Computer 

Aided Diagnosis) was preferred for detection of lung nodule. 

Here the disease can be detected after extracting the lung 

nodule region from the taken input CT scan images. Firstly, 

threshold value is set and then optimal thresholding is 

performed. After selection and application of this threshold 

value, region growing with connectivity analysis is applied to 

extract the cavity region. In this paper [7], a novel technique 

was proposed for easing the segmentation technique. During 

analysis of lung cancer many images are considered and thus 

segmentation process becomes difficult for these huge 

number of data. Therefore, BNMB (Bayesian Network 

Model) was selected which is graphical model based on 

probability. This graphical approach helped the images 

resulting from over-segmentation. In this paper [8], input 

color images were first converted into grey scale images as 

processing of grey scale image is easier than that of the color 

images. histogram equalization was then applied to the 

images for obtaining the sharp borders which can help in 

further analysis as it highlights the borders thereby increasing 

the contrast of the images. thresholding was applied and 

features were extracted based on the pixel value. By applying 

Baack Propagation Network, an overall efficiency of 78 

percent was achieved. In this paper [9], proposed 

methodology used CT (Computerized Tomography) scan 

images. The methodology has several steps such as 

pre-processing where the noise of the images is removed. The 

second step is image segmentation where over segmentation 

is removed using Marker Controlled Watershed 

Segmentation. The segmented image was then applied to 

Binarization and masking technique. Watershed achieved 

more accuracy when compared with Threshold which is 

85.27 percent. In this paper [10][17], lung cancer was 

detected using X-ray images. Median filter was used for 

removing noise. In segmentation stage, K-mean clustering 

and fuzzy C-mean is used for feature extraction. These 

extracted features were given to SVM classifier for 

classification. MATLAB tool with GUI where normality and 

abnormality of lungs can be shown easily. In this paper [11], 

detection of lung cancer was done using CT images. The 

proposed system uses median filter and the wiener filter for 

preprocessing stage to remove the noise in the image. 

Features were extracted using GLCM technique and these 

extracted features were given to classifier. Here two 

classifiers were used- SVM and BPNN. The accuracy 

obtained by SVM classifier is 96.32 percent which is more 

when compared with that of BPNN which is 83.07 percent 

respectively. 

III. METHODOLOGY  

The process of classifying lung cancer is shown in Figure 

1. The entire process of lung cancer detection is divided into 

five phases: image collection, image Preprocessing, image 

segmentation, feature extraction and classification.  

A. Image Collection 

The cancer effected and non-cancerous images are 

collected from https://www.kaggle.com/datasets. Al the CT 

(Computed Topography) scan images are in Dicom format. 

Here CT scan images are selected because CT scan images 

are an advancement to X-ray images. CT scan images are a 

combination of X-ray images observed from different angles. 

CT scan images also have an advantage of high resolution, 

less noise. In this research, a total of 100 images are collected 

from the internet of which 70 are cancerous effected images 

and 30 are non-cancerous images.  

B. Image Preprocessing  

All the images collected are grayscale images. Grayscale 

images are easy to process when compared to that of RGB 

images. These collected images may contain noise, which 

can be of any type. So, filters are applied for removal of this 

noise. In this research, Median filter which is a non-linear 

digital filter is utilized for removing of noise. The advantage 

of median filter is, during removal of noise from the image 

the edges are preserved without any disturbance but under 

certain conditions only. 

C. Image Segmentation  

Segmentation plays an important role in classification of 

diseases. In this process the images are portioned into 

multiple segments. These segments combinedly cover the 

entire region or image. In this research, Marker-controlled 

watershed segmentation is utilized for segmentation purpose 

[12]. The main advantage of this technique is it provides fast 

segmentation results than the other techniques and moreover 

it helps in eliminating over-segmentation formed in 

watershed transformation technique [13].  

D. Fuzzy C-means Clustering 

Fuzzy C-means Clustering algorithm can be used for both 

classification and for clustering algorithm. It is used to find 

out clusters present in the provided data but this method is not 

similar to K-means clustering. It groups the similar data in 

one group and different types of data in different group. One 

of the advantages of FCM method is it gives accurate result 

when compared with that of K-means clustering [14]. 

E. Feature Extraction 

There are many techniques available for extracting 

features from the images. in this research GLCM (Gray level 

co-occurrence matrix) is used for extracting texture features 

from the target image. This technique is preferred because it 

deals with the pixel information about position of identical 

gray level values. A total of 13 different features are 

extracted-Autocorrelation, Contrast, Correlation, 

Correlation, Cluster Prominence, Cluster Shade, 

Dissimilarity, Energy, Entropy, Homogeneity, Homogeneity, 

Maximum probability, Sum of squares, and Variance  

F. Classification 

SVM (Support Vector Machine) [15] is a machine learning 

algorithm used for classification. It is used for analyzing data 

and recognize the patterns and classifies by identifying 

different patterns from the given data. First a set of input data 

is considered, from these two classes are categorized. These 

classes are given to classifier for detection[16]. In this 

research SVM classifies the abnormal images with that of the 

normal image and the result is obtained. The result provides 

the accuracy for the taken 

classification. 

http://www.ijitee.org/
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IV. RESULTS AND DISCUSSIONS 

Phase 1: Here figure 2a and 2b represents the normal and 

abnormal images taken from the dataset for classification 

purpose. All the collected cancerous and non-cancerous 

images are in Dicom format. 

 
Figure 2a: Normal Lung iamge 

 

 
Figure 2b: Abnormal Lung image 

 

Phase 2: Noise is removed successfully with the help of 

median filter while preserving all the edges carefully for 

classification purpose. The filtered image is as shown in 

Figure 3. 

Phase 3: After filtering of image, segmentation of the 

image was done using Fuzzy C-Means clustering. FCM was 

successfully applied and better results were shown as in 

Figure 4.  

Phase 4: Table 1 represents the extracted features of the 

taken input image by using GLCM. These are given to the 

classifier for the further classification. 

 

 
Figure 3: Filtered image 

 

 
Figure 4: FCM Segmented image 

S.no Features Extracted value for 

taken input image 

1 Autocorrelation 4.9129 

2 Contrast 2.8974 

3 Correlation 9.0993 

4 Cluster Prominence 1.0292 

5 Cluster Shade 1.5734 

6 Dissimilarity 2.2932 

7 Energy 4.2073 

8 Entropy 1.5343 

9 Homogeneity 8.9457 

Table 1: Feature values extracted for taken input image. 

Phase 5: The dataset used for this research consists of total 60 

CT lung images. Among these 30 are cancerous images and 

30 are non-cancerous images. Total 9 features were selected 

for classification purpose which gave the below scatter plot 

as shown in Figure 5. This plot was obtained by plotting the 

obtained autocorrelation values against contrast values. In 

this plot the blue color represents the cancerous images, red 

represents the non-cancerous images and cross marks 

represents the misclassified images. Here Figure 6 represents 

the parallel co-ordinate plot for the taken 9 features. 
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 In this plot the blue color curve represents the cancerous 

images curve, red represents the non-cancerous images curve 

and red dotted curve represents the misclassified images 

curve. 

 
Figure 5: Scatter plot for Autocorrelation versus 

Contrast 

 

 
Figure 6: Parallel Co-ordinate plot 

The confusion matrix of taken 60 images is given as shown 

in Figure. From the result it is clear that among these 60 

images 2 of the images are misclassified. 

ROC (Receiver Operating Characteristic) curve for the 

taken input images is as shown in Figure. After a successful 

100 iterations for the taken 60 images an accuracy of 97.6 % 

was achieved. With the help of this images TP, TN, FN, FP 

values are known which was used to calculate the accuracy. 

 
Figure 7: Confusion matrix 

Where, 

A  

TP=True Positive 

TN=True Negative 

FN=False Negative 

FP=False Positive 

 
Figure 8: ROC Curve 

Therefore, from above plots we can say that performance 

of the proposed research for classification of lung cancer had 

obtained better results by achieving an accuracy of 96.7 

percent. 
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V. CONCLUSION 

The proposed methodology was followed by five phases 

image collection, image pre-processing, image segmentation, 

features extraction and classification. Median filter was used 

for image filtering in which the edges were preserved for 

classification. After completion of filtering, Fuzzy C-Means 

clustering is used for segmentation for fast and better results. 

Features for the taken images were extracted using Gray 

Level Co-occurrence Matrix. A total of 9 features were 

considered for classification and these were given to the 

classifier for classification purpose. Final result was obtained 

by applying SVM classifier. Plots for the classifier were 

successfully obtained and accuracy of 96.7 percent was 

achieved with the help of derived values from the respective 

plots. 
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