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Abstract:  Presently, lung cancer is one of the leading causes 

of death from cancer for both men and women. The best way 

to improve the patient's chance of survival is to detect 

potentially cancerous cells early. In general, radiologists 

detect lung cancer in medical images through a 

comprehensive examination of CT images, which takes a 

significantly longer time and is not accurate. There is 

therefore a need for a pre - diagnostic system for lung 

cancer that should provide enhanced results. Based on the 

imaging technology, an efficient optimization method along 

with SVM is proposed for the Detection and classification of 

lung cancer in CT images. In this work, an optimal and 

dynamic diagnostic system is proposed for the detection and 

classification of lung cancer nodules. In this approach, the 

genetic algorithm is first used for the precise segmentation 

(detection) of the region of interest (cancer). The important 

features of the nodule of interest such as geometric, texture 

and statistical or intensity characteristics are then extracted 

using morphological processing. For classification, the SVM 

classifier uses the optimal features, which in turn helps to 

classify lung cancer as either benign or malignant. The 

accuracy and some other parameters of the proposed system 

are tested on public and private CT lung images. 

 

Keywords: Genetic Algorithm, Morphological Processing, 

SVM Classification. 

 

Introduction: 

The most serious health problem a few days ago is cancer. 

Among all these cancers, lung cancer is the most common 

cancer that causes death in both men and women. Cancer is 

nothing but a group of diseases involving abnormal cell 

growth that can spread across the body[1]. The death rate can 

be reduced if people are diagnosed early. In this paper, CT 

images are used to detect lung cancer. The image conversion 

technique is used to convert the image into a standard form, 

which should be necessary for further steps After this image 

enhancement and image segmentation techniques could take 

place. Genetic algorithm is used to obtain better optimal 

solutions[2].  Morphological processing and SVM 

classification are used for the extraction and classification of 

features, respectively. Each 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 reliability inspection is enhanced by image 

preprocessing. Normally every image has low frequency 

noise, so the image has to be preprocessed to remove the 

noise. The preprocessing is required to enhance the image. 

The various steps included in image preprocessing are 

conversion and image enhancement. 

 

Conversion: 

This includes converting the RGB level image into a gray 

level image. Because it is not colored images that deal with 

gray level images. Another step is to resize an image into a 

standard form, which is necessary for further steps. 

 

 

 

 Image Enhancement: 
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Filtering should be necessary to reduce low - frequency noise. 

Here, a median filter is used to remove noise from 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 square, but it 

can be in any form. 

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

[D(x)] 

 

Segmentation: 

Segmentation is a process of partitioning a digital image into 

several segments[3]. The segmentation simply changes the 

representation of an image. Image segmentation is usually 

used to locate objects and boundaries in images. 

 

Genetic Algorithm  

 GA is meta - heuristic, inspired by the process of 

natural selection, belongs to the large class of evolutionary 

algorithms and is normally used to generate high - quality 

solutions to optimize and search problems using bio - inspired 

operators such as mutation, crossover and selection[4]. The 

answer evolves depending on the survival principle of the 

fittest designs, which are preferably discarded for better 

designs by means of GA parameters such as selection, 

crossover and mutation[5]. In genetics, the population of 

individuals has evolved towards better solutions to an 

optimization problem. Each individual solution can be 

mutated, altered and its properties set. In general, the solutions 

can be represented in binary form as 0s and 1s, but other 

encodes can also solve the problems. 

 The population of sequentially generated individuals 

begins with the usual calculations and iterative process with 

the population in each iteration known as the generation[6]. 

Each generated fitness of each candidate solution in the 

population is calculated, fitness can usually be achieved in the 

form of an objective function value in the optimization 

problem solved. From the current population, the number of 

fit individuals is stochastically selected and from the new 

generation each candidate solution genome has been 

modified, these new generation solutions are accessed in the 

next generation algorithm, if the satisfactory fitness value is 

reached or maximum generations are produced, the algorithm 

is terminated. 

The genetic algorithm requires 

   1. Representation of the domain solution.  

   2. To evaluate the solution using fitness. The range of bits 

is represented as the solution for each candidate. Essentially in 

the same way other structures and array types can be used. 

The genetic representations are convenient and its parts are 

very easily aligned because it has a fixed size, which makes it 

a main property that facilitates crossover operations. In this 

case, the representation of the variable length is preferred, so 

the crossover implementation is very difficult. The 

representation as a tree is explored in genetic programming, 

the graph is represented in evolutionary algorithms, the 

combination of both chromosomes and tree is defined as gene 

selection programming[7]. Fitness and genetic representation 

are automatically defined so that the GA can initialize the 

population of candidate solutions and improve them through 

the repetitive application of mutation, inversion, selection and 

crossover operators. The selection of determined solutions is 

preserved and allowed to reproduce and the remaining 

solutions are extinguished[8]. The first objective of the 

selection operator is to emphasize the good solutions and 

avoid the bad solutions in the population to keep the 

population size constant. Finally, select the best and eliminate 

the rest. 

 After applying the selection operation, the crossover 

is used to create new solutions from existing solutions and is 

available in a matting pool, changing gene information 

between solutions. The mutation is occasionally introduced by 

the new features in the solution strings of the population to 

maintain population diversity. 

 

Feature Extraction: 

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

as vectors, describes the contents of the image and represents 

the given image. Morphological processing is used for image 

extraction [9].  

Morphological processing is based on two principles:  

                • Erosion  

                 • Dilatation 

 Erosion: Deletion of pixels in an image. 

Dilation: Addition of pixels in an image.  

 

Classification: 

Classification of the image that is benign (cancerus cells) or 

malignant (noncancerous 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 

a high - dimensional feature space used for classification. This 

classification is based on kernel methods, it is applied to a 

subset of features derived from a wide range of features. It is a 

way of classifying the input by training with the appropriate 

classifier. The SVM is the best way to divide the hyper plane 

into classes by using training data. 

 

Simulation Result: 

Step1: Train the classifier 

 
Step2: Select the CT image. 
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Step3: RGB image to Gray scale image conversion. 

 
Step4: Filtered CT image.  

 

 

 

 

 

 

Step5: Morphological Processing.  

 
Step6: SVM and GA 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION: 

In this finally we can conclude that by using Genetic 

Algorithm 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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