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Abstract— In males the most common reason for the death 

nowadays is lung cancer. From the past few years computed 

tomography has gained its popularity in detection of lung cancer. 

The application of image processing has increased day by day. 

The lungs are a pair of spongy, air filled organs located on either 

side of the chest. Lung cancer caused by cigarette smoking and 

passive smoking. This paper proposes a method for segmentation 

of lung cancer based on lung region, tumour intensity, blood 

vessels intensity and threshold. This study shows the outcome of 

applying image processing operation like, pre-processing and 

segmentation. Proposed work uses the fuzzy connectedness 

technique. The Lung segmentation method shows the 

quantitative results such as fast, strong and improves the 

performance of strong clinical tasks. 

  

Index Terms— Background and Foreground separation 

Technique, Mask operation, Fuzzy connectedness image method. 

 

I.INTRODUCTION 

 
 Cancer is a rapid growth of cells in a given region of 

body. The two important reasons for this rapid growth are 

mutation and excessive reproduction of cells. Due to this 

multiplicative growth of cells, there will be uncontrollable 

growth in organs, these results in formation of tumor. This 

can happen in any part of the body. If the multiplicative 

growth of cells takes place in lungs, it is said to be lung 

cancer. When compared to all other different types of 

cancers, lung cancer is the only one which leads to death in 

men. The prediction of lung cancer cannot be done in early 

stages. At the same time, cause is still not understood. So, 

detection of the lung cancer in its early stage can be helpful 

to avoid death rates. So the lung segmentation method 

shows the quantitative results for the further feature 

extraction and classification.  Many image processing and 

machine learning technique have come into existence in 

order to diagnose and segments the lung tumour (nodules) 

from blood vessels in lung into its different stages. 

According to the survey made by, cancer caused more than 

13,000 annual deaths in the USA, which can be more than 

500,000 annual deaths from cancer [1]. This drop in cancer 

mortality is due to the advance in treatment early and 

accurate segmentation of lung cancerous nodule or lung 

tumour from the blood vessels and other particles in the 

lung. In the present work the segmentation of CT scan 

images [2] are done based upon mapping of images and 

threshold. 

 The proposed method aims to segment the lung region, 

lung  nodules and cancerous lung nodule in lungs of 

different  stages. So there should not be any unwanted 

information in  the image, before prior to segmentation. The 

proposed work  uses fuzzy connectedness technique for the 

segmentation  [4]. László Gin in 2006 created the algorithm 

for support  vector machine [5][6]. In performance analysis, 

fuzzy  connectedness technique for segmentation has proven 

to be  the accurate method in segmentation of a CT scan 

images  when compare to other techniques.  

 This paper is organized as follows: Section II presents a 

review on existing technique for lung cancer pre-processing 

and segmentation. Section III describes about methodology. 

Section IV gives details regarding results and discussions. 

Section V describes about conclusion. 

 

II.LITERATURE SURVEY 

A brief survey carried in order to work with the 

proposed method is discussed in this section. Classification of 

CT scan images using support vector machine classifier is 

present in [6]. In this technique, classification of lung cancer 

is made based on only its three categories namely, normal, 

benign and malignant.  The segmentation techniques for lung 

cancer detection in CT scan images are presented in [7]. In 

this paper, the segmentation by registration scheme is applied. 

The normal lungs are elastically registered with scan for 

pathology. 

In this paper, radiomic analysis performed on the 

malignant and benign mediastinal lymph node for the 

complementary features extraction [8]. In this method, 

mediastinal lymph-hub metastases in non-small cell lung 

growths explored by the significance of creating effective are 

progressively stressed. It is because the ideal surgical 

mediation and treatment for patients with lung malignancy. 

This paper investigated profound learning, surface highlights 

and their blends to determine unpretentious distinction among 

the threatening and kindhearted mediastinal lymph hubs on 

CT. The radiomics-based outcomes are observed to guarantee 

for separating threatening from benevolent mediastinal lymph 

hubs of patients with lung growth.  

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181

Published by, www.ijert.org

ICRTT - 2018 Conference Proceedings

Volume 6, Issue 15

Special Issue - 2018

1

Cancer Nodule using Fuzzy Connectedness 

Technique in CT scan Images

www.ijert.org
https://www.ijert.org/cfp


 

III.METHODOLOGY 

 

  The whole stream of the proposed work is partitioned 

into five modules as appeared in Figure.1, the five modules 

are: Image Acquisition, Image pre-processing, Image 

segmentation, Extraction of features and Classification. In this 

paper, CT scan image is taken as input image, which then 

undergoes image foreground and background separation 

method, morphological operation, image enhancement [10], 

and segmentation. Region of interest obtained in segmentation 

phase. 

 

Figure 1: Architecture diagram for the proposed system. 

 

A. Image Acquisition 

 With the specific end goal to pay out the test examination, 

the test images are gathered from Image archive. The images 

are in gray scale. The proposed strategy utilizes smaller than 

usual Image archive database as it contains finish data about 

CT scan images [11]. 

  

B. Image Pre-processing 

   The very common unwanted information can be seen 

in CT scan images [12]. If unwanted information is not 

removed, then it may lead to wrong classification of disease. 

This will have strong impact on patient. Pre-processing steps 

divided into stages namely foreground and background 

separation method and image enhancement. High intensity 

labels and unwanted information occurred during image 

acquisition technique will be removed. Initially do the 

foreground and background separation method on the CT scan 

image. In this method, we set threshold value as 604. This 

value is considered based on mean value of attenuation 

coefficient value of fat, muscles, blood vessels and tumor 

intensity. Because to remove the background image without 

removing foreground information. Resulted image is the 

threshold image. For the purpose of boundary extraction, disk 

is used as structuring element. Then perform the mask 

operation on threshold image to remove the unwanted 

information left in the threshold image and to convert it as 

binary image using hole filling function to find the two largest 

areas (lungs) in the image.    

C. Image Segmentation 

  In our proposed segmentation method, unwanted 

information free and enhanced image is divided into different 

partitions [13]. Pixels in each partition will be having similar 

grey scale of multivariate values. After doing mask operation 

we get binary image. The CT scan image mapping with this 

binary image and to select ROI in segmentation stage. 

Adaptive diffusion active contour model is used for selection 

of ROI. Then we set the threshold value as I(image)>873, 

because other region in the lung has low intensity level(less 

than 873) compared to cancerous tumor and blood vessels, 

then it removes the low intensity level region in lung and it 

shows the cancerous tumor and blood vessels in the lungs. 

Based on intensity range, size, shape and area, cells in lung 

will be arranged in the decreasing order using the sort and 

imtool function. Then shows the highest intensity lung tumor 

or lung cancerous nodule.  

 

 Image segmentation is the process of partitioning multiple 

image segmentation from the digital images. Image 

segmentation process consists of many segmentation method 

such as structural segmentation technique, stochastical 

segmentation technique, hybrid technique, thesholding 

method, Edge based segmentation method, region based 

segmentation method, and clustering based segmentation 

method. But in this paper, fuzzy connectedness technique is 

used. The main idea of the fuzzy connectedness method as 

shown in the below figure 2. 

 

 
 

Figure 2: Main idea of fuzzy connectedness method 

  

Figure 2 illustrates the main idea of fuzzy connectedness 

method. The any spel membership, such as c. Object c is 

determined based on the c connectedness strength with 

respect to the reference spel 𝑜1 and 𝑜2 are specified in the 

object 𝑂1 and 𝑂2. c belongs to that object with respect to 

whose reference spel it has the highest strength of 

connectedness. 

 

  Algorithm of fuzzy connectedness is as shown in below:   

 

Input: C = (C,f), k, spel o, b and  

Output: Fuzzy k-object 0 containing o relative to a 

background containing b. 

Auxiliary data structure: The k-connectivity scene 𝐶𝐾0
= (C, 𝑓𝐾0

) 

Of o in C; the k-connectivity scene 

Begin 

0. For x ∈{o,b} do  

1. Set 𝑓𝑘(𝑐) = 0 for all c ∈ C expect for x set   𝑓𝑘(𝑐) =

1 

2. Push all spel c ∈ C such that  𝜇𝑘 (x,c)>0 to Q; 

3.    While Q is not empty do 

4. Remove a spel c from Q; 
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5. Find 

         𝑓𝑚𝑎𝑥 = 𝑚𝑎𝑥𝑑∈𝐷{min(𝑓𝑘(𝑑), 𝜇𝑘 (c,d))}; 

6.          If  𝑓𝑚𝑎𝑥 >  𝑓𝑘(𝑐) then 

7.                Set  𝑓𝑘(𝑐) >  𝑓𝑚𝑎𝑥; 

8.                 Push all spel e such that 

𝜇𝑘(𝑐, 𝑒) >  𝑓𝑘(𝑒) 𝑡𝑜 𝑄; 

            End if; 

  End while; 

Endfor; 

9. For all c ∈ 𝐶 do 

10. If 𝑓𝑘(𝑐)> 𝑓𝑘(𝑐) then set 𝜇0(𝑐) =  (𝑓(𝑐)); 

11. Else set 𝜇0(𝑐) = 0; 

12. Output o; 

End 

 

 Fuzzy connectedness algorithm is used to segment the lung 

cancerous nodule accurate from the blood vessels and other 

particles in the lung region. 

IV.RESULTS AND DISCUSSIONS 

 

 The proposed method is tested with 120 images from image 

archive database for analysis purpose. Among them, eight 

images with different shapes, different margin and categories 

are taken for report generation. Each image will undergo pre-

processing steps and segmentation. Figure 2 shows the result 

of pre-processing steps, three different steps in segmentation. 

 

  Initially CT (computed tomography) scan images are 

collected from the image archive radiofrequency image 

database as shown in figure 3(a). The data available has to be 

pre-processed on the image and output is threshold image as 

shown in figure 3(b). Next function is the morphological 

operation, i.e, Hole filling operation and mask operation 

performed on the threshold image to remove the unwanted 

borders to find the two largest area of lungs (binary image) as 

shown in figure 3(c). In the lesion segmentation function, the 

binary image is mapped with the original CT scan image to 

segments the lungs as shown in figure 3(d). After 

performance of the mapping, segmented the lung nodules in 

the lung as shown in figure 3(e) and finally segmented the 

cancerous no`dules based on the tumour intensity, shape and 

margins as shown in figure 3(f).  

 

 The same operation is performed on few other CT scan 

images with different abnormalities. The snapshots of the 

processing stages are depicted in the figure 4, figure 5 and 

figure 6.   

 

        
 

      (a) Lung CT image                    (b) Threshold image  

 

        
 

                (d) Segmented lung region 

 

       
 

 

 

 

           
  

  (a) Lung CT image                     (b) Threshold image 

 

          (c) Mask image 

(e) Segmented lung 

 nodules 

(d) Segmented cancerous 

nodules 

Figure 3: Output result of pre-processing and segmentation       phase of lung cancer 
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Figure 4: Output result of pre-processing and segmentation phase of lung 

cancer 

 

          
 

 

 

          

    

 

 

        

 

 

 

 
Figure 5: Output result of pre-processing and segmentation phase of lung 

cancer 

 

 

         

 

 

 

  (d) Segmented lung region 

(e) Segmented lung 

 nodules 

(d) Segmented cancerous 

nodules 

  (d) Segmented lung region 

     (b) Threshold image     (a) Lung CT scan image 

          (c) Mask image 

  (e) Segmented lung 

   nodules 

(d) Segmented cancerous 

nodules 

        (c) Mask image 

        (a) Lung CT image                        (b) Threshold image  
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A. Comparision graph of  lung segmentation analysis system  

 

 

 

 
Figure 7: Comparision graph for manual and automat..ed lung segmentation 

analysis system 

 

           Figure 7 illustrates the comparision graph for manual 

and automated lung segmentation analysis system. In this 

comparision graph, X-axis indicates the number of data set 

and Y-axis indicates the number of pixel in images. Green 

line indicates the automated lung analysis system and red line 

indicates manual lung analysis system. Compare to manual 

system, automated lung segmentation analysis system gives 

better result is shown in the graph. During the segmentation, 

manual system includes extra information in the lung so its 

very difficult for the analysis and it may leads wrong 

prediction but automated lung segmentation process segment 

the lung cancerous nodule information accurately.   
 

V.CONCLUSION 

   Lung cancer is a deadliest disease in men whose 

symptoms cannot be found in its starting stages. Early and 

exact determination of lung cancer disease assumes a vital 

part in keeping away from death rates. The proposed method 

utilizes computed Tomography method as finding technique 

for investigation of lung cancer tumor growth using CT scan 

images. In this paper, Fuzzy connectedness algorithm is used 

as segmentation technique. The method has been segmented 

the lung cancerous nodules from the lung region over 120 

different kinds of images, and proved that fuzzy 

connectedness method has achieved high accuracy 
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