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Lung Cancer Detection Using Circular Hough 
Transform Technique 
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Abstract — Lung cancer is one of the most serious cancers in the world, with the smallest survival rate after the diagnosis, with a gradual 

increase in the number of deaths every year. There are two main types of lung cancer, small-cell lung cancer and non-small-cell lung cancer. 

Small-cell lung cancer typically responds well to chemotherapy and radiotherapy and non-small lung cancer is more commonly treated with 
surgical removal of lung tumor. Medical image processing techniques are used for timely detection of lung cancer in high resolution medical 
images. In this work, Lung cancer image has been preprocessed, segmented, and circular Hough transform technique is used to detect 

cancerouscells. 
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1 INTRODUCTION 

Lung cancer is a disease of abnormal cells multiplying and 

growing into a tumor. Lung cancer is the second most 

common cancer and the leading cause of cancer death for 

men and women. Cancer cells can be carried away from the 

lungs in blood, or lymph fluid that surrounds lung tissue. 

Metastasis occurs when a cancer cell leaves the site where it 

began and moves into a lymph node or to another part of 

the body through the blood stream. Cancer that starts in the 

lung is called primary lung cancer. There are several types 

and these are divided into two main groups namely i) 

Small cell-lung cancer ii) Non small-cell lung cancer. Non-

small cell lung cancer has three types: Carcinoma, Aden 

carcinoma, Squamish cell carcinoma. The earlier detection 

is, the highest the chances of successful treatment. The most 

recent estimates according to the latest statistics provided 

by World Health Organization indicate around 7.6 million 

deaths worldwide each year because of lung cancer. Lung 

cancer is one of the commonest malignancies among men 

and one of the leading causes of deathglobally.The most 

recent estimates according to the latest statistics provided 

by World Health Organization indicate around 7.6 million 

deaths worldwide each year because of lung cancer. Lung 

cancer is one of the commonest malignancies among men 

and one of the leading causes of death globally2 apple 

history 

Despite improvement in diagnostics, staging and 

treatment modalities, the prognosis remains poor. Age 

adjusted incidence rate of lung cancer in India ranges 

from 7.4 to 13.1 per 100,000 among males and 3.9 to 5.8 

per 100,000 among females. Five year survival of 12-14 

percent has been reported for non-small-cell lung cancer 

and 2-3 percent for small-cell lung cancer. This year, an 

estimated 224,210 adults (116,000 men and 108,210 

women) will be diagnosed with lung cancer. Furthermore, 

mortality from cancer are expected to continue rising, to 

become around 17 million worldwide in 2030.There are 

many techniques to acquire lung cancer image such as 

Chest Radiograph (x-ray), Computed Tomography (CT), 

Magnetic Resonance Imaging (MRI scan) and Sputum 

Cytology. A number of medical researchers utilized the 

analysis of sputum cells for early detection of lung cancer 

However; most of these techniques are expensive and 

time consuming 

In other words, most of these techniques are detecting the 

lung cancer in its advanced stages, where the patient’s 

chanceOf survival is very low. Therefore, there is a great 

need for a new technology to diagnose the lung cancer in 

its early stages. Image processing techniques provide a 

good quality tool for improving the manual analysis. The 

proposed work detects cancerous cells present in the CT 

images of lung cancer and gives more accurate result. 

 

2 LITERATURE SURVEY 

Nikita Pandey, SayaniNandy [1] proposed, “A novel 

approach for detection of cancerous cells from Lung CT 

scan images”. This is used to detect the cancerous cells 

effectively from the CT scan images by reducing the 

detection error made by the physicians naked eye for 

medical study based on Sobel edge detection and label 

matrix. Sobel operator helps to find the edges in an image 

and it finds the image gradient. Image gradient is the 

change in intensity of the image. The gradient will be 

greater where the intensity value is very large.  

FatmTaher, NaoufelWerghi and et.al [3] deals with filtering 

thresholding algorithm for extracting the sputum cell from 

the raw sputum image for lung cancer early detection. 

Malik et.al[4] has proposed modified algorithm for 

segmentation of 2-D images to evaluate whether the tumor 

is benign or malignant. AnamMustaqeem[5] has proposed, 
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Brain tumor detection using combination of watershed and 

thresholding technique. Main problem with thresholding is 

to deciding threshold value. Kothavari [6] has proposed 

Image segmentation techniques on CT Lung images. 

N.G.Yadav [7] has proposed content based medical image 

retrieval to detection of Lung nodule used to find early 

stage of lung cancer. Anitha and Sridhar [8] used have 

signal and image processing techniques in segmentation of 

Lung lobes and nodule in CT images used to gives the 

better segmented result. Ayyadurai et.al [9] has proposed 

sobel edge detection method for analysis Lung cancer used 

to find the edges in animage. 

3 PROPOSEDMETHOD 

This work aims to apply an image processing technique 

which is an effective scheme to detect the abnormal cell in 

the lungs. Present approach that detects the tumor from 

the lung image. In this proposed method contains three 

stages. In the first stage CT scan lung images arecollected 

in available data base. In the second stage image 

processing techniques such as preprocessing, 

enhancement such as contrast or brightness is applied to 

enhance the image. In the third stage image segmentation 

algorithm is applied to extract affected cells region from 

the images. In this watershed and thresholding algorithm 

are used, which plays an effective role in detecting 

cancerous cells. Finally to apply Circular Hough 

Transform gives a clear location of cancer by the highest 

peak. Since cancer density will be more than the normal 

tissue. 
 

4 IMAGEACQUISITION 

The first stage starts with collection of CT scan images 

from the Database (ACSC). The lung CT images avoiding 

low noise when compared to scan image and MRI image.  

The main advantage of CT image having better clarity, 

low noise and distortion. Fig.3.1 shows the CT scan lung 

image 

 

Fig 3.1: Lung CT scan Image 

5 IMAGEPRE-PROCESSING 

Image pre-processing stage starts with image 

enhancement. The aim of image enhancement is to 

improve interpretability or perception of information in 

images for human viewer, or to provide better input for 

other automated image processing 

techniques.Alltheimageshavebeenundergoingseveralprep

rocessing process such as noise removal and image 

enhancement. 
 

 6 NOISEREMOVAL 

The gray scale image contains noise such as white noise, 

salt and pepper noise etc. White noise is one of the most 

common problems in image processing. This can be 

removed by using filter from the extracted lung image. 

Wiener filter is used for removing the noise present in the 

lung CT image. The CT image normally contains artifacts, 

noise which will not be suitable for further processing and 

hence it has to be pre- processed to reduce the noise using 

Wiener filter. 
 

7 IMAGEENHANCEMENT 

Image enhancement is to improve the visual appearance of 

an image, and provide a better transform representation for 

future automated image processing. Many images like 

medical images, satellite images, aerial images and even 

real life photographs suffer from poor contrast. It is 

necessary to enhance the contrast and remove the noise to 

increase image quality. The enhancement technique differs 

from one field to another according to itsobjective. 
 

The propose work, to change the contrast or brightness of 

an image, the Adjust Contrast tool performs contrast 

stretching. This technique used to improve the visual 

appearance of an image. Fig. 3.2 shows the Contrast 

Stretching after applied on lung image. In the proposed 

work, Adjust contrast tool is used to change the contrast or 

brightness of lung image. 
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Fig 3.2: Image Enhancement using Contrast Stretching 

 
8 IMAGESEGMENTATION 

The next stage deals with image segmentation. 

Segmentation is the process of segmenting object from the 

background. It is an essential process for most image 

analysis subsequent tasks. The goal of segmentation is to 

simplify and change the representation of the image and 

easier to analyze. The result of image segmentation is a set 

of segments that collectively cover the entire image, or aset 

of contoursextracted from the image (edge detection). All 

pixels in a given region are similar with respect to some 

characteristic or computed property, such as color, 

intensity, or texture. Image segmentation is typically used 

to locate objects and boundaries in images. In this proposed 

work, Sobel edge detection, Watershed segmentation and 

Thresholding techniques areused. 

 

9 SOBELEDGEDETECTION 

The sobel method helps to discover the edges in an image; 

it does so by seeing the image gradient. Image gradient is 

the change in the intensity of the image. The intensity of 

the image will be of maximum value where there is a 

separation of two dissimilar regions thus an edge must 

exist there. The gradient will be greater where the 

intensity value is very large. The sobel operator uses this 

greatest value to detect edges in an image. Fig. 3.3 shows 

the edges of lung image using Sobel edge 

detectiontechnique. 

Fig. 3.3Sobel Edge Detection 

10 WATERSHEDSEGMENTATION 

The watershed transformation has been widely used in 

many fields of image processing including medical image 

segmentation due to the number of advantages that it 

possesses: it is a simple, intuitive method and it is fast. 

Segmentation using the watershed transforms works well 

if the foreground objects and background locations are 

identified or marked. The strength of watershed 

segmentation is that it produces a unique solution for a 

particular image, and it can be easily adapted to any kind 

of digitalgrid. 

11 MORPHOLOGICALOPERATIONS 

The next step of image segmentation is morphological 

operations. The data should be represented as a boundary 

or as a complete region. It refers to certain operations 

where an object is hit with a structuring element and 

thereby reduced to more revealing shape. To create a 

structuring element specified by a shape structures like 

disk, disk-shaped approximation are suitable for 

computing cells. Disk-Shaped 

structuringelementisapproximatedbyspecifiedradiusfromt

he origin of cells. Morphological operation includes 

erosion, dilation, filtering, and granulometry. In this 

proposed work morphological erosion and dilation has 

been applied to the enhance image to eliminate small 

unwanted pixel and image smoothing. 

The erosion operation uniformly reduces the size of objects 

in relation to their background and dilation expands the 

size of objects. Besides dilation and erosion secondary 

operations like opening (erosion followed by dilation) and 

closing (dilation followed by erosion) can be applied on the 

image. Opening is used to smooth the contours of cells and 

parasites; and closing used is to fill the holes and gaps. 

Fig. 3.4 and Fig. 3.6, shows the results obtained after a 

series of morphological operations namely erosion and 

dilation. It is eliminate small unwanted pixel and for image 

smoothening. Perform the morphological area closing on 

the lower pixel image to fill the hole and the unwanted 

small pixels are eliminated. The dilation and area closing 

have been applied on higher pixel image. 

12 THRESHOLDING APPROACH 

Thresholding is useful in discriminating foreground from 

the background. Otsu’s method is based on threshold 

selection by statistical criteria. Otsu suggested minimizing 

the weighted sum of within-class variances is and 

background pixels to establish an optimum threshold. 

Also minimization of within variances is equivalent to 

maximization of between- class variance. This method 

gives satisfactory results to bimodal histogram images. By 

selecting an adequate threshold value, the gray level 

image can be converted to binaryimage. 
 

Fig. 3.8 shows the binary image contain all of the essential 

information about the position and shape of the objects of 

interest. The advantage of obtaining a binary image is that 

it reduces the complexity of the data and simplifies the 

process of recognition and classification. The most 

common way to convert a gray-level image to a binary 

image is to select a single threshold. Then all the gray 

level values classified as black and white. In this proposed 

work binary image obtained based on Otsu’s method in 
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which the using threshold isglobal. 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.4Opening Fig.3.5 Erosion Fig.3.6 Erosion 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.6Closing Fig.3.7 Dilation 
 

 
 
Fig 3.5 and Fig. 3.7 shows the area closing on the lower 

pixel image and higher pixel image using morphological 

operation involving erosion and dilation, the cancerous cell 

can be viewedaccordingly. 

Orginalimage3 Cancer cell 

 

The proposed method was finally tested on 10 images of 

lung cancer image set obtained ACSC dataset. The Fig.3.2 

shows the input image. Fig.3.3 shows the result of image 

enhancement technique. This technique is used to 

improve the visual appearance of an image. The edges are 

detected by Sobel edge detection method. After applying 

the sobel method the edges are clearly visible as in Fig. 

3.3. The result obtain after using morphological 

operations namely opening and closing is eliminate small 

unwanted pixel and image smoothing is shown in Fig.3.5 

and Fig. 3.7. 
 

Fig. 3.8 shows binary image using Otsu’s method. This 

method gives satisfactory results to bimodal histogram 

images. After the conversion of the binary image, Circular 

Hough Transform is applied to detect the cancer shape. 

Fig.4.1 shows the result after performing Circular Hough 

Transform 
 

 

Fig.4.1Cancer detection using Circular Hough 

Transform 

 
 

Orginalimage1 Cancer cell 

detectedimage1 
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Originalimage2 Cancercelldetected image2 

13 CONCLUSION 

Lung cancer is a major cause of cancer-related deaths; it can 

be detected early by detecting the lung nodules. Early 

detection can improve the survival rate of lung cancer 

patients. The proposed method is efficient in terms of cost 

and time consuming compared to existing techniques.Day-

by-dayresearch work is increasing in this field and various 

image processing techniques are implemented in order to 

get more accurate result. The main aim of this paper detects 

the cancerous nodule from the lung CT images using 

Circular Hough Transform Technique. The proposed work 

helps to identify abnormality detection. 
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