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Abstract- Cancer is a wide spreading disease in these days. 

The mortality rate increases due to cancer. There are many 

types of cancers known. Among them lung cancer is one of 

the most prevalent disease.  Lung tumour is characterized by 

uncontrolled cell development in tissues of the lung. If this is 

left undiscovered, the tumour develops rapidly and damages 

the entire lungs. Lungs is the primary organ for oxygenation 

of blood. For this process lungs need oxygen and it gives out 

carbon-dioxide, hence the process we called breathing. Lung 

cancer keeps on changing on various medical factors hence 

lung cancer can be divided into two types (1) small cell lung 

tumour and (2) non-small cell lung tumour.  It is essential to 

detect lung cancer at earlier stage. The most easiest way to 

diagnose lung cancer is using Computed Tomography(CT) 

images. Recently many new technology have been developed 

in Image Processing. In this paper we propose the easier 

image processing techniques for the detection of cancerous 

lungs using MATLAB. The process involves conversion of 

input image into gray scale image, segmentation, filtering 

process. Here the severity of the lung cancer is also 

determined. 
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I. INTRODUCTION 

Lung cancer is the most prevalent and hazardous disease 

having highest mortality rate among all other types of cancers 

like breast, liver, brain, skin etc. Today, a number of 

techniques are available to diagnose the lung disease, such as 

X ray, CT, MRI Scan, PET-CT etc. but majority of death 

occurs only due to diagnosis in later stages. Our body 

contains Red Blood cells (RBCs) and White Blood 

Cells(WBCs).the main function is to supply fresh oxygen to 

all parts of the body with the help of blood flow ,due to which 

blood appears red. In the lungs, tissues receives oxygen 

because RBCs only. Around 20Lakhs RBCs are created every 

seconds. The side effects of lung cancer are coughing, weight 

reduction  ,breath shortness ,and chest pains. There will be a 

change in the structure of the cell  and chemical composition 

of plasma membrane ie ., RBC do not die as per the lifetime 

due to this the number of cells gets accumulated and leads to 

shortening of veins and extreme blasting which results in 

blood through cough. 

Image processing is utilized to break down pictures 

at the most reduced level. These operations does not improve 

the data content , but  they reduce it if entropy is a data 

measure. The principle necessity of preparing is to enhance 

pixel power by changing over from discrete to computerized 

picture, sectioning to pixels, completing numerical operations 

on pixels, and recreating of picture with better quality. Pre-

processing of CT pictures is the underlying stride in picture 

examination took after by division handle and finished with 

some morphological operations are connected to recognize 

the tumor spots/cells in the picture. Likewise it can be utilized 

to decide the measure of spreading of malignancy i.e. what 

proportion of lung is influenced with disease. The 

morphological operations are essentially connected by 

looking at the size and state of the malignancy cell with 

ordinary cell, and after that the contaminated cells pictures 

showed onto dim scale picture with greatest intensity.  

II. LITERATURE REVIEW 

Lusted L.B proposed for the first time that analyzing and 

recognizing the abnormal and normal photoflurography 

image of the chest which could be conducted automatically 

.Hence, an analysis of medical images by computer was 

introduced. Now, using Computer Aided Diagnosis in clinical 

work has become popular .The output of the CAD systems is 

used by Radiologist and Doctors. CAD systems works based 

on some algorithm which includes preprocessing feature 

extraction and classification. ANN (Artificial Neural 

Networks) has been used several times in various CAD 

systems for diagnosis of lung cancer. 

Yongjun WU explained the artificial neural network 

operation in diagnosing the lung cancer using CT image. In 

this article 177 CT images were studied and 21 features from 

CT image were selected. They used the selected features 

along with the 5 clinical parameters as input for ANN .The 

number of hidden layer units is determined by the relationship 

between the input and output. After several training 6 

numbers of nods were selected as hidden units. The 

experience result in this paper show when 6 nods were 

selected for hidden layer, the error digressive rate was faster. 

Accuracy of training and testing images respectively were 

96.6% and 84.6%. According to the result author have 

expressed that ANN has potential to be helpful in lung cancer 

diagnosis. 

Shiraishi in their article show two schemes of CAD 

systems and artificial intelligence approach on clinical 

images. In the first stage they use the whole-body bone scan 

image that is taken successively and compares images to find 

reference standard changes in all images to show. In the 

second stage presented another CAD scheme by using ANN. 

They trained ANN with images that have special features as 

input and class of nodule as output while ANN has the ability 

to find relation between features and classes and can classify 

the images. They used 56 chest radiographs images. Findings 

of this study show that ANN is extremely beneficial for CAD 

to diagnosis lung diseases. 

Gomathi &Thangaraj proposed a computer aided 

diagnosis system for lung cancer detection by using support 

vector machine. In this study, they used various image 

processing techniques to extract the lung region in the 

beginning. In the second stage, the region of lung that is 

extracted is segmented by one segmentation algorithm called 

Fuzzy Possibilistic CMean (FPCM) algorithm. Subsequently, 

the diagnosis rules are created from images for the training 

phase so these rules are transmitted to Support Vector 
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Machine (SVM). For the desired result of this CAD system, 

candid images are applied to the system and the results show 

that the CAD system that is suggested in this paper works 

better than a conventional CAD system. 

Qadir stated that efficient edge detection methods 

are based on two dimensional cellular automata for diagnosis 

of lung cancer. They studied edge detection as an important 

work for the detection of body organs, and necessary part of 

segmentation. Some information is obtained by edge 

detection, such as changing in structure of lung, voxels 

accuracy and etc. This study introduces edge detection by 

using cellular automata (CA). This model is formed by a set 

of cells that are placed together based on some rules. In this 

article, some method of CA were suggested such as liner 

rules, game of life rules, totalistic rules and fuzzy rules for 

detection lung cancer. These methods are applied on lung CT 

image. The researcher expressed that according to their 

studies most of medical images are noisy, and apply the 

preprocessing method to remove the noises may cause the 

loss of some edge details. So algorithms are suitable for 

medical image processing which noise has less effectiveness 

on their performance. 

III. METHODOLOGY 

A. Capturing Of Ct Image: 

For any kind of cancer, firstly image of interior organ of the 

body ought to be acquired. CT scan works well for this 

purpose. The lungs are the prime vital organs of breath in 

humans. Humans have two lungs right and left which is close 

to spine. Their part is to take oxygen from the atmosphere and 

move it into the circulation system, and to give out carbon 

dioxide [2] from the circulatory system into the air. The right 

lung being greater than the left.  The tissue of the lungs can 

be struck by various illnesses, including pneumonia and lung 

malignancy. Chronic disorders, for example, ceaseless 

discouraging aspiratory infection and emphysema (harming 

alveoli's in the lungs) can be connected to smoking or 

presence to toxic substances. The picture of influenced lungs 

and typical lungs is very distinctive and effectively 

differentiable. These CT pictures are changed over to 

greyscale pictures.  

B. Gray Scale Conversion: 

First we convert the image to gray scale image that contain 

only brightness information. These images are determined as 

a two dimensional array of pixels which is using 8 bits/pixels. 

Here, zero pixel value correspond to black and white is for 

255, with transitional values corresponding to varying shades 

of gray. Conversion of image into gray scale provides an 

advantage of reducing the processing time facilitating rapid 

algorithm production Often the quality of the acquired image 

is not satisfactory due to factors such as blur, unnatural 

colors, noise, and artifacts. It is necessary to pre-process the 

image so that the irrelevant information or noise is removed. 

This process is called Image Enhancement i.e. it makes the 

image more useful for further processing. 

   
Fig. 1: Obtained CT Image 

 
Fig. 2: Gray Scale Image 

C. Sharpening the Image: 

A high pass filter is essentially utilized for making bright 

images by sharpening. It is done when contrast is improved 

between the nearby regions with expansion or reduction in 

amplitude level. A high pass filter sets high edge cutoff to get 
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data of a picture while cutting the low frequency information. 

The premise of the high pass filter is intended to build the 

intensity of the middle pixel with respect to neighboring 

pixels. The kernel function generally contains a single value 

at its center, which is completely surrounded by other values. 

The values might be characterized as far as positive or 

negative. 

 
Fig. 3: Sharpened Image 

D. Preservation of Edges Using Median Filtering: 

It is a nonlinear digital filter used to remove some noise in the 

image. To detect some edge in the image, firstly noise should 

be removed up to some threshold value and then edge 

removal is performed. Its main feature is it removes noise 

without edge removal.. The median filter is more sensitive to 

mean values and less sensitive to extreme values of pixel 

which helps in noise reduction. We added salt and pepper 

noise to minimize noise from the image, so that the image is 

distortion less shown Fig 4. Final preprocessing is done by 

passing salt and pepper noise through a median filter which 

will allow to remove noise completely from the image while 

restoring edges shown in figure 5. 

 
Fig. 4: Addition of Salt and Pepper Noise 

 
Fig. 5: Median Filter Image 

E. Thresholding and Segmentation: 

Thresholding is a simplest method which replaces each pixel 

in the image with the black pixel if the intensity of the image 

is less than some thresholding value or white pixel if the 

image is greater than the thresholding value. After this water 

segmentation is carried out .It will identify the areas affected 

by cancer in the infected lung with the help of which we could 

differentiate cancerous lung tissue with normal lung tissue. 

The output of the watershed image contains pixels of infected 

lung tissues which are not labeled. These pixels are in the 

form of watershed lines. 

      
Fig. 6: Thresholded Image 

   
Fig. 7: Watershed Image 

F. Binary Morphology: 

Figure 8 shows the output image after successful 

.Morphological operations. This figure clearly represents left 

lung being more infected by cancer with background stating 

the cancer region as compared to right lung of the given CT 

scan image. Also pink marks with the help of binary 

morphology indicating cancer region affected in both the 

lungs can be seen in following image.  
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Fig. 8: Output Image compared with the with input image 

IV. CONCLUSION 

Thus the proposed system gives a perfect picture about the 

malignancy of tumourous lungs by simple image processing 

techniques .At first we captured the image ,then it is 

converted to grayscale image ,noise is removed through 

filtering and cancer cell is identified by thresholding and 

segmentation .In future the system can be enhanced by 

finding the degree of severity of cancer cell in lungs. The 

proposed strategy can likewise be connected to identify some 

other malignancy like breast cancer, skin malignancy and so 

forth. Also it finds place in medical research as well. 
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