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Abstract— It is highly important to detect the lung cancer in 

earlier stages with minimum time delay and provide a better 

solution to reduce the lung cancer. There are few methods 

available to detect cancerous cells. Diagnosis is mostly based 

on Computed Tomography (CT) images. The approach 

presented in this focuses on finding nodules, early symptoms 

of the diseases, appearing in patient’s lungs. An analysis of 

medical images by computer was introduced and it includes 

some steps such as Image Enhancement, Segmentation and 

feature extraction. In this work median filter, Gabor filter and 

Histogram is used for Image Enhancement. Image 

Segmentation implemented by Watershed and morphological 

operations which has some benefits such as fast processing. 

Feature extraction stage is an important stage that uses 

algorithms and techniques to detect and isolate various 

desired portions of a given image. To predict the probability 

of lung cancer presence GLCM are used. Image quality and 

accuracy is the core factors of this project. 
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I. INTRODUCTION 

IN humans, the lungs are the primary organ for respiration. 

Human beings have two lungs right and the left. They are 

located on the thoracic cavity of the chest. The right lung is 

slightly bigger than the left lung. The total weight of the lungs 

is 1.3 kilogram and the right lung is heavier when compared 

with the left lung. The general anatomy of lungs is shown in 

figure 1.1. Air goes into the lungs via windpipe (trachea) 

which divides into series of branching airways called bronchi. 

Air goes from the airways into million of tiny air sacs 

(alveoli). Oxygen from the air is passed into the bloodstream 

through the thin walls of the alveoli. 

 Alveoli is responsible for exchange of gases like 

carbondioxide and oxygen. These alveoli are present at the 

end of the smallest of the airways. The two lungs together 

contain 300 to 500 of alveoli. Each lung is separated into 

lobes branching off the main bronchus; the right lung has 

three lobes, while the left lung has only two lobes. 

 The lungs are usually enclosed within a sac called 

the pleural sac. This sac encloses each lung and also divides 

each lung into sections called lobes. The lobes can further be 

divided into bronchopulmonary segments and lobules. The 

blood flow in the lungs is somewhat special. The 

deoxygenated blood is received from the heart to have oxygen 

(the pulmonary circulation) and a separate supply of 

oxygenated blood (the bronchial circulation). 

 
Fig. 1.1: General Anatomy of Lungs 

 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. Lung 

cancer is caused by uncontrollable irregular growth of cells 

in lung tissue. The cancer affected lungs is shown in figure 

1.2.To avoid this kind of problems, early detection of lung 

cancer is needed. Correct status of lung cancer is based on 

tumor size area and lymph node location. When it is detected 

at the early stage we can increase the patient’s survival rate 

by giving radiation to the infected cells. 

 
Fig. 1.2: Lungs Affected by cancer 

II. RELATED WORK 

Ada, Ranjeet Kaur [1] proposed a computational procedure 

that sort the images into groups according to their similarities. 

In their work Histogram Equalization is used for 

preprocessing of the images and feature extraction process 

and neural network classifier to check the state of a patient in 

its early stage whether it is normal or abnormal. After that 

https://en.wikipedia.org/wiki/Pleural_sac
https://en.wikipedia.org/wiki/Lobe_%28anatomy%29
https://en.wikipedia.org/wiki/Bronchopulmonary_segment
https://en.wikipedia.org/wiki/Pulmonary_circulation
https://en.wikipedia.org/wiki/Bronchial_circulation
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they predict the survival rate of a patient by extracted 

features. 

 Image quality and accuracy is the core factors of this 

research [4], image quality assessment as well as 

improvement are depending on the enhancement stage where 

low pre-processing techniques is used based on gabor filter 

within Gaussian rules. Following the segmentation 

principles, an enhanced region of the object of the interest that 

is used as a basic foundation of feature extraction is obtained. 

In this research, the main detected features for accurate 

images comparison are pixels percentage and mask labeling. 

 Digital imaging and communications [3] in 

medicine has become a standard for medical imaging. Its 

purpose is to standardize digital medical imaging and data for 

easy access and sharing. The main objective of this project is 

to develop a CAD (Computer Aided Diagnosis) system for 

finding the early lung cancer nodules using the lung CT 

images and classify the nodules as benign or malignant. 

 The process includes image pre-processing, image 

segmentation, feature extraction and classification technique 

[7]. This present work proposes a method to detect the 

cancerous cells effectively from the lung CT scan images. 

The proposed marker controlled watershed segmentation 

technique separates the touching objects in the image. It 

provides best identification of the main edge of the image and 

also avoids over segmentation. It gives 100% accuracy 

compared to the thresholding algorithm. So it is efficient for 

segmentation. 

III. PROPOSED METHOD 

 
Fig. 1.3: Flowchart of the Proposed Algorithm 

A. Image Capture 

The CT lung images are taken as the input image which are 

obtained from the Hospitals. Computer Tomography (CT) 

image having better clarity, low noise and distortion for lung 

diagnosis. 

B. Image Enhancement 

The image Pre-processing stages starts with image 

enhancement. The function of image enhancement stage is to 

highlight the important information of an image. In this step, 

better visual effects are performed on the image. It sharpens 

image features such as edges, boundaries, or contrast to make 

a graphic display more helpful for display and analysis. An 

enhancement algorithm is one that yields a better quality 

image for the purpose of some particular application which 

can be done by either suppressing the noise or increasing the 

image contrast. 

Image enhancement techniques can be classified into two 

broad categories as: 

1) Spatial domain method- It operates directly on pixels of 

an image. 

2) Transform domain method- It operates on the fourier 

transform of an image. 

 In this stage following two techniques are used: 

Median filter, Wiener filter, gabor filter and Histogram. 

C. Median Filter: 

Median filters are statistical non-linear filters that are often 

described in the spatial domain and it is efficient in removing 

salt-and-pepper noise. It smoothens the image by utilizing the 

median of the neighbourhood. It perform the following task 

to find each pixel value in the processed image: 

1) All pixels in the neighbourhood of the pixel in the 

original image which are identified by the mask are 

sorted in ascending or descending order. 

2) The median of the sorted value is computed and is chosen 

as the pixel value of the processed image. 

D. Wiener Filter: 

Its purpose is to reduce the amount of noise in an image. This 

is done by comparing the received signal with a estimation of 

a desired noiseless signal. It is not an adaptive filter as it 

assumes input t be stationery. Before implementation of this 

filter, it is assumed that we knows the spectral properties (i.e. 

power functions) of the original and noise image. The 

resultant image required is as close to the original image. 

Wiener filters are characterized by the following: 

1) Assumption: Original and noise image are stationary 

linear stochastic processes with known spectral 

characteristics. 

2) Requirement: The filter must e physically realizable or 

causal. 

3) Performance criterion: Minimum mean square error. 

The wiener filter in fourier domain can be expressed as: 

W(u,v)  

 Where Sxx(u,v), Sƞƞ(u,v) and H(u,v) are power 

spectra of the original image, additive noise and blurring filter 

respectively. 

E. Gabor filter: 

Gabor filters are orientation-sensitive filters, used for edge 

and texture analysis. A Gabor filter is a linear filter whose 

impulse response is defined by a harmonic function 
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multiplied by a Gaussian function. A Gabor filter can be 

viewed as a sinusoidal plane of particular frequency and 

orientation modulated by a Gaussian envelope. 

a(x,y) = b(x,y) × c(x,y) 

Where, b(x, y) à Complex sinusoid 

c(x, y) à 2-D Gaussian shaped function known as envelope 

 It will mould itself to suit different scenarios, like 

smoothness, orientation, scale, etc, of these edges. This is the 

reason they are well suited for edge detection and texture 

segmentation problems. Gabor filters have been used in many 

applications, such as: Texture segmentation, Optical 

character recognition, Object recognition, Image coding, 

Retina identification. 

F. Histogram: 

The histogram of an image is a plot of the number of 

occurrences of gray levels in the image against the gray- level 

values. It is a plot of occurrence of an event. It is a spatial 

domain technique. The histogram provides a convenient 

summary of the intensities in an image. It provides more 

insight about image contrast and brightness. Image brightness 

is improved by modifying the histogram of the image. 

1) Different Forms of Histogram Plots: 

1) The histogram of a dark image will be clustered 

towards the lower gray level. 

2) The histogram of a bright image will be clustered 

towards the higher gray level. 

3) For a low-contrast image, the histogram will not be 

spread equally, that is, the histogram will be narrow. 

4) For a high-contrast image, the histogram will have 

an equal spread in the gray level. 

G. Image Segmentation: 

Image segmentation refers to the process of partitioning an 

image into groups of pixels which are homogeneous with 

respect to some criterion. Its goal is to simplify the 

representation of an image into something that is easier to 

analyze. The result of this is a set of segments that collectively 

cover the entire image. Different groups must not intersect 

with each other, and adjacent groups must be heterogeneous. 

Segmentation algorithms are area oriented instead of pixel 

oriented, The result of segmentation is the splitting up of the 

image into connected areas. Thus segmentation is concerned 

with dividing an image into meaningful regions. In the 

segmentation, the following two techniques are used: 

Thresholding and Edge detection. 

H. Thresholding 

The most popular and commonly used method for image 

segmentation is Thresholding method. In this method, image 

pixels are divided with the help of intensity level of an image. 

This method is mainly used to distinguish the foreground 

objects from background images. In this objects are lighter 

than its background. Selection of this method depends upon 

our prior knowledge. The thresholding method is broadly 

classified into three categories. 

1) Global Thresholding:  

Global Thresholding is based on selecting an appropriate 

threshold value i.e. T. This T is a constant and output image 

depends upon this T value. 

 
2) Variable Thresholding:  

Another type of thresholding method is Variable 

thresholding. In this method, the value of T varies over an 

image. It is further divided into two categories: 

3) Local Threshold:  

In this the value of T depends upon the neighborhood of x and 

y. 

4) Adaptive Threshold:  

The value of T is a function of x and y. 

5) Multiple Thresholding:  

In this type of thresholding, there are multiple threshold 

values like T0 and T1. By using these output image can be 

computed as: 

 
Threshold values can be calculated with the help of peaks of 

histogram. 

I. Edge Detection 

Edge detection is the process of finding meaningful 

transitions in an image. A connected pixel that is found on the 

boundary of the region is called an edge. So these pixels on 

an edge are known as edge points. Edge can be calculated by 

finding the derivative of an image function. Some edges are 

very easy to find. These are: Ramp edge, Step edge, Roof 

edge, Spike edge. Step edge is an abrupt change in intensity 

level. Ramp edge is a gradual change in intensity. Spike edge 

is a quick change in intensity and after that returns 

immediately to an original intensity. Roof edge is not 

instantaneous over a short distance. Edges are detected by 

Sobel Methods. Choose Sobel method because of its 

Accuracy. 

1) Sobel Edge Detection Method: 

The following are the steps: 

1) Convolve the image to get smooth image. 

2) Bring the image in frequency domain by using 

convolution. 

3) Give the upper and lower threshold values to find 

the edges and the others are discarded. 

2) Marker- controlled watershed segmentation: 

a) Morphological operations: 

Morphological operations are defined by moving a 

structuring element over the binary image to be modified, in 

such a way that it centered over every image pixel at some 

point. The morphological image processing is like a 

convolution process. The basic morphological operations are 

dilation and erosion. 

J. Feature Extraction 

The Image features Extraction stage is very important in 

image processing techniques. It is an important stage that uses 

algorithm and techniques to detect and isolate various desired 

portions or shapes of a given image. To predict the probability 

of lung cancer presents, the following two methods are used: 
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GLCM, this methods are based on facts that strongly related 

to lung anatomy and information of lung CT imaging. 

1) GLCM (Gray -Level Co-occurrence Matrix): 

It is a statistical method of examining texture that considers 

the spatial relationship of pixels is the gray- level co-

occurrence matrix (GLCM), also known as the gray-level 

spatial dependence matrix. The GLCM functions characterize 

the texture of an image by calculating how often pairs of pixel 

with specific values and in a specified spatial relationship 

occur in an image, creating a GLCM, and then extracting 

statistical measures from this matrix. 

Some of the GLCM features are: 

1) Correlation: It is a measure of gray level 

dependence between the pixels at the specified 

position related to each other. 

2) Contrast: It is a measure of the intensity contrast 

between the pixels and its neighbor over the whole 

image. 

3) Energy: It is also known as uniformity of ASM 

which is the squared element from the GLCM. 

4) Homogeneity: It returns the value that measures the 

closeness of the distribution of elements in the 

GLCM to the GLCM diagonal. 

IV. RESULTS & DISCUSSION 

The proposed system will process through its processing 

steps and finally it will detect whether the supplied lung 

image is with cancer or not. MATLAB systems has been used 

here for early detection of lung cancer using lung CT images 

in which a high level of sensitivity has been achieved. 

 
a) Median filter 

 
b) Wiener filter 

 
c) Gabor filter 

 
d) Histogram 

 
e) Histogram plot 

Fig. 1.4: Enhanced lung image 

Types PSNR MSE 

Median 28.36 94.65 

Wiener 30.32 60.34 

Gabor 33.36 29.93 

Histogram 16.17 1570.28 

Fig. 1.5: Comparison of filters 
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a) Threshold 

 
b) Edge detection 

 
c) Watershed segmentation 

 
i) Dilation 

 
ii) Erosion 

d) Morphological operatioms 

Fig. 1.6: Segmentated lung image 

Types PSNR MSE 

Threshold 3.298 30425.8 

Edge detection 3.268 30634.5 

Watershed segmentation 3.267 30644.7 

Dilation 57.14 0.125 

Erosion 58.67 0.088 

Fig. 1.7: Comparsion of segmentation methods 

 
GLCM 

Fig. 1.8: Extraction using GLCM 

V. CONCLUSION 

An image improvement technique is developed for earlier 

detection or identification f lung cancer disease for diagnosis 

and also for treatment. The results of healthy persons and 

diseased persons are compared, and results are found to be 

fruitful. Hence, this proposed method of detection of lung 

cancer using image processing techniques helps in earlier 

detection of lung cancer disease. So this proposed method is 

highly suitable for manufactures of cancer detection 

equipments and medical practioners. 

REFERENCES 

[1] Ada, Rajneet Kaur. “Feature extraction and principle 

component analysis for lung cancer detection in CT scan 

images”,Volume 3, Issue 3, March 2013. 

[2] Avinash.S, Dr.K.Manjunath, Dr.S.Senthil Kumar. “An 

improved image processing analysis for the detection of 

lung cancer using Gabor filters and Watershed 

segmentation teachniques”. 

[3] Disha Sharma, Gagandeep Jindal. “Identifying Lung 

Cancer Using Image Processing Techniques” 2011. 

[4] Mokhled S. AL-TARAWNEH. “Lung Cancer Detection 

Using Image Processing Techniques”, Issue 20, January-

June 2012. 

[5] Prof,Anuradha, S.Deshpande1, Dhanesh D.Lokhande2, 

Rahul P.Mundhe3, Juilee M.Ghatole4. “Lung cancer 



Optimistic Diagnosis of Human Lung Cancer on CT using Image Processing 

 (IJSRD/Vol. 7/Issue 01/2019/061) 

 

 All rights reserved by www.ijsrd.com 239 

detection with fusion of CT and MRI images using 

Image processing”, Volume 4, Issue 3, March 2015. 

[6] Samuel H. Hawkins1, John N. Korecki1, Yoganand 

Balagurunathan2, Yuhua GU2, Virendra Kumar2, 

Satrajit Basu1, LawrenceA O. Hall1, Dmitry B. 

Goldgof1,2, Robert A. Gatenby2, and Robert J. Gillies2. 

“Predicting Outcomesof Nonsmall Cell Lung Cancer 

Using CT Image Features”, 2014. 

[7] Sayali Satish Kanitkar, N. D. Thombare, S. S. Lokhande. 

“Detection of Lung Cancer Using Marker-Controlled 

Watershed Transform”, 2015 

[8] Shraddha G. Kulkarni1, Sahebrao B. Bagal2.“LUNG 

CANCER TUMOR DETECTION USING IMAGE 

PROCESSING AND SOFT COMPUTING 

TECHNIQUES”, Volume 5, Issue 5, May 2016.  


