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Abstract : Presently, one of the leading causes of cancer 

death for both men and women is the lung cancer. The best 

way to improve the patient’s chances for survival is the early 

detection of potentially cancerous cells. Generally the lung 

cancer is detected by radiologists on medical images through 

a comprehensive examination of CT images, which takes 

significantly a longer time and not accurate. So there is a 

need of pre diagnosis system for lung cancer disease which 

should provide enhanced results.Based on the imaging 

technology an efficient optimization method along with SVM 

is proposing for detection and classification of lung cancer 

on CT images. In this work, an optimal and dynamic 

diagnosis system is proposing for detection, classification of 

lung cancer nodules. In this approach, Firstly for accurate 

segmentation (Detection) of Region of Interest (cancer), the 

Particle Swarm Optimization algorithm is using. Then, the 

important features of the nodule of interest such as 

geometric, texture and statistical or intensity features are 

extracting using the Morphological Processing. For 

classification, SVM classifier is using where it trains the 

optimal features, which in turn helps to classify the lung 

cancer as either of type benign or malignant.The accuracy 

and some other parameters of the proposed system are 

testing on public and private database CT lung images. 

Keywords:Particle Swarm Optimization, Morphological 

Processing, SVM Classification. 

 

Introduction: 

Now a days, the most serious health issue is cancer. Among 

all those cancers, lung cancer is the topmost one which causes 

death in both men and women. Cancer is nothing but a group 

of diseases involving abnormal cell growth which have the 

potential to spread over the body. The death rate can be 

reduced if people go for early diagnosis[1]. In this paper, CT 

images are used in order to detect the lung cancer. Image 

conversion technique is used to convert the image into a 

particular standard form which should be necessary for further 

steps. After that image enhancement and image segmentation   

techniques could  take place[2]. Particle Swarm Optimization 

is used to get better optimal solutions[3]. Morphological 

processing and SVM classifier is used for feature extraction 

and classification respectively. Every step is described in 

detail in further sections. 

 

 

 

 

 

 

 

 

METHODOLOGY: 

 

 

 

 

 

 

 

 

 

 

 

 

INPUT IMAGE(CT): 

CT images are formed with x-rays to scan the specific area of 

the human body. It reveals the internal structure without any 

operation. Digital image processing produces 3-dimensional 

and 2-dimensional images on each side of the object with a 

single round when the object rotates. CT is also a similar 

application in which 3-dimensional and 2-dimensional images 

are produced. It was introduced in 1970 and became an 

important tool in medical imaging, added to X - ray and 

ultrasound. It was recently used in medical applications to 

identify the disease.  

Image Pre-Processing: 

The optimal inspection of reliability is increased by image 

preprocessing. Normally every image has contained low 

frequency noise. So to remove the noise, the image has to 

undergo into the preprocessing. The preprocessing is required 

to enhance the image. The various steps included in image 

preprocessing are conversion and image enhancement. 

 

Conversion: 

This includes conversion of RGB level image into a gray level 

image. Because dealing with gray level images is easy rather 

than colored images. Another step is resizing an image into a 

standard form which is necessary for further steps. 
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Image Enhancement: 

Filtering should be necessary to reduce the low frequency 

noise. Here, median filter is used to remove the noise in Bio 

medical images. 

 

 Median filter 
It is a non-linear filter that reduces salt and pepper 

noise. The filter preserves the edges of an image while 

reducing the random noise. The random bit error in a 

communication channel causes salt and pepper noise. The 

median filter is a simple sliding spatial window, which 

replaces the middle value in the window with the average of 

all pixels in the window. The window is usually in square but 

it can be in any shape. 

Median[C(x) +D(x)]  median [C(x)]+median 

[D(x)] 

Segmentation: 

Segmentation is a process of partitioning a digital image into 

several segments[4]. The segmentation simply changes the 

representation of an image. Image segmentation is usually 

used to locate objects  and  boundaries in images. 

 

Particle Swarm Optimization: 

PSO is a multi - level threshold method that segments the 

images, by principle the problem obtained in the threshold is 

solved. The PSO is used to find the threshold by its fitness 

function, allowing the values to obtain the appropriate 

position of the target image[5]. This method shows the results 

of the experiment very effectively. PSO is based on the 

behavior of birds in flocks, it is for Optima to update the 

generations after adding the group of random particles. The 

particle position is adjusted based on the distance from its best 

personal position and the best swarm particle throughout the 

search area[6]. The relation of the particle from the global 

optimum and its performance is determined by using the 

fitness function, which has an optimization problem. It is a 

computational method that optimizes an iterative problem by 

moving the dubbed particles into the search space to measure 

quality. It solves the problem by having a population of 

candidate solution, by using simple mathematical formulae 

over the position of particle and its velocity. 

 Particle movement is influenced by its local best 

position and supported by the best known positions in the 

search space, these positions are better known as those found 

by other particles and known to move the swarm towards the 

best solution[6].It is a meta-heuristic it make few assumptions 

about the problem going to be optimize, it can search large 

spaces of candidate solutions. However, PSO never 

guarantees an optimal solution. Especially the PSO does not 

use the gradient of the problem to be optimized, it does not 

require an optimization problem, because its differential is 

required by classical optimization, such as gradient descent 

and quasi-Newton methods. The dubbed particles are moved 

to the search space using the mathematical formulae. 

            f (a)<=f(b) 

 ‘f’ is gradient is not known 

 ‘a’ is goal to find the solution for f(a)<=f(b) 

 ‘b’ in the search space which would mean ‘a’ is the 

global 

The particle swarm fly through hyperspace and having two 

main essential reasoning capabilities: 

1. Their memory of its best position - Pbest( local best)  

2. Knowledge of the global best       - Gbest(global best) 

Each particle in PSO is updated by two best values. 

 Pbest – Each particle keeps its track of coordinates in 

solution space, which is associated with the best 

fitness the particle has achieved so far. 

 Gbest – It is directly tracked by PSO, which has 

obtained the best value by any particle in the 

neighborhood of that particle so far. 

 Each particle is trying to modify its position by using  

 The current position 

 The current velocity 

 By adding velocity the position of the particle is changed 

Xi (t+1) = xi (t) + Vi (t+1) 

 Here xi(t) = the ‘i’ is denotes the position of the 

particle in the search space of the time step(t) and in other 

words ‘t’ denotes the discoveries of time steps. The position 

of particle is done by adding velocity. 

Vi(t) = current position of the particle 

Vi(t) = vi(t-1)+ c1 r1(local best(t)- xi(t-1))+c2r2( global 

best(t)) – xi(t-1)) 

 c1, c2 is acceleration coefficient 

 r1, r2 is random vector 

 

Feature Extraction: 

It is a process of generating a set of features and also known 

as vectors, it describes the contents of the image and 

constitutes the representation of the given image. 

Morphological processing  is used to extract the image[7] 

Morphological processing is based on two principles: 

 Erosion 

 Dilation 

Erosion: Deletion of pixels in an image 

Dilation:Addition of pixels in an image 

 

Classification: 

Classifying the image which is benign(cancerous cells) or 

malignant(non cancerous cells). 

 

SVM classifier: 

The classifier is used to classify the given input image as 

normal or abnormal, the tumor - affected image features and 

the normal image are already placed in the database, but the 

input images have different structures to define the tumor with 

the SVM classifier. 

 It classifies between two classes by building a hyper 

plane in high dimensional feature space it is used for 

classification. This classification is based on kernel methods, 

it is applied on subset of features derived from large set of 

available features.It is a way of process for classifying the 

input by training with the suitable classifier[8]. The SVM is 

the best way to divide the hyper plane into classes by using 

training data. The best hyper-plane enhances the margin of the 

nearest date It classifies between two classes by building a 

hyper-plane in a high-dimensional classification feature. This 

classification is based on kernel methods and applies to a 

subset of features derived from a wide range of features[9]. It 

is also known as binary classification method, this trains the 

given image and test it finally classifies the image is affected 

or unaffected. 
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Simulation Result: 

Step1: Train the classifier 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step2: Select the CT image. 

 

 
 

 

Step3: RGB image to Gray scale image conversion. 

 
Step4: Filtered CT image.  

 
Step5: Morphological Processing.  

 
Step6: SVM and PSO  

 

 

Conclusion: 

In this finally we can conclude that by using particle swarm 

optimization technique and SVM classifier there should be a 

possibility of detecting the lung cancer at an early stage with 

more accuracy. This helps in reducing the death rate. 
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