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Abstract: 

Lung cancer is the most common type of cancer which is increasing with fastest rate. There are d ifferent types of cancer each  caused 

by both external factors (infectious organisms, chemicals, radia tion and tobacco) and internal factors (inherited mutations , hormones, 

immune conditions, and mutations that occur from metabolis m). CT (Computed tomography) is the most sensitive and specific 

diagnostic modality for detecting pulmonary nodules. In this paper, Computer Aided Diagnosis (CAD) system by using Computed-

Tomography (CT) images is used to ensure early identification of carcinoma and d ifferentiation between benign  and malignant 

tumors. The CAD system is applied  to CT scans collected in  screening program for lung cancer detection. The designed CAD system 

provides various benefits for successful detection of pulmonary nodules . The nodule segmentation is done with the help of Self-

organizing maps (SOM) &different  features were extracted using GLCM. Classification  of benign  & malignant nodules is ensures 

with the help of Artificial Neural Network (ANN).  
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I.INTRODUCTION 

 

Nowadays, a lung cancer is the most common cause of death 

among all cancers worldwide. The various treatments are 

available for these patients such as radiotherapy, surgery & 

chemotherapy. The survival rate for these patients is 14% but it  

could be increased up to 50% if there is an early detection of 

lung cancer. Diagnosis of these nodules in early stage is crucial 

in order to accelerate the treatment process. There are limitations 

for the detection of small pulmonary nodules. There is vast 

amount of informat ion contained in mult iple images of nodules, 

which is not possible to detect by using CT examination. To  

achieve this goal, the field  of medical imaging introduced CAD 

systems which help medical specialist to identify & categories 

the problems. During cross section of central lung region, images 

consist of small nodules along with blood vess els, so it is 

complicated to differentiate and it is time consuming task and 

susceptible to error. So the early detection and diagnosis of 

pulmonary nodules in chest x-ray image is the most challenging 

task performed by radio logist. With the help of CAD system by 

using Computed-Tomography (CT) images it is possible to 

diagnose the lung cancer in early stages. It has been proven that 

CAD system is very effect ive approach as assistant to 

radiologists. By  using Artificial Neural Network (ANN) 

technique differentiation between benign and malignant tumors 

is carried out. 

 

II.LITERATURE REVIEW 

 

CAD system designed for medical applications provide various 

benefits for successful detection of pulmonary nodules. There are 

several methods for earlier diagnosis of lung cancer & 

identification of nodules. Hence to obtain best solution the 

combined algorithm can be formed which extract the advantages 

of all these methods. Okumura detected lung cancer with 

filtering techniques by using X-Ray CT images. In this paper he 

reduced the image information drastically  to be d isplayed for the 

doctor by image processing techniques. He proposed a new 

method named variable new-Quoit filter for the automatic 

recognition of the pathological shadow candidates. CAD system 

can satisfactorily reduce the number of CT cross sections by this 

method, containing the abnormal shadow candidates [1].Sergio  

Eduardo De investigated a simple scheme to automatically detect 

pulmonary nodules in chest X-ray images using template 

matching technique. The scheme uses a simple classical template 

matching method with Gaussian distribution as reference pattern. 

For final detection he extracted seven feature values to eliminate 

false positive findings [2].V. Biradar& U. Patil invented a CAD 

system for automat ic segmentation & reconstruction of 

pulmonary nodules. They applied CAD system to CT scans 

collected in a screening program for lung cancer detection. This 

sequence of 400 slices  is stored in  DICOM (Digital Imaging & 

Communicat ions in Medicines) format. In result they achieved 

very low false positive detection rate & all malignant nodules are 

detected [3].Varlakshami describes automatic detection of lung 

nodule based on hybrid approach called neuro- fuzzy algorithm. 

In this paper, first CT image is converted into Gray scale image 

for removing noise. After that lung tissue is extracted from 

original image using morphological operations. The ext racted 

features are fed to neuro-fuzzy system to discriminate benign and 

malignant nodules [4].M. Obayyaproposed automated system to  

discriminate benign and malignant nodules. Morphological 

operations and adaptive threshold method is used for 

segmentation. Feature extract ion is done with the help of 

GLCM(Gray Level Co-occurrence Matrix) and FDCT(Fast 

Discrete Curvelet Transform).An artificial neural network with  
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radial basis function classifier is used to classify the type of 

cancer [5].Wook-Jin  Choi describes novel CAD system based on 

Hierarchical 3-D block image analysis. In this method they 

hierarchically split the input CT images into 3-D block image. 

Then by entropy analysis that block images are classified into 

informat ive and non-informat ive block images. Finally feature 

vectors are classified into nodular and non-nodular by using 

SVM (Support Vector Machine) Classifier. In this method for 

evaluation LIDC (Lung Image Database Consortium) is used[6].  

Feature ext raction is considered as an essential step in CT image 

analysis. The work related to this is done by Veerakumar  

Kuppusamy & R. Gopalkrushanan. They proposed the black 

circular neighborhood algorithm for feature extraction & the 

extracted nodules are clustered using genetic algorithm [7].S. 

Akram, M.YounusJaved proposed a novel techniques for 

pulmonary nodule detection from lung CT scan. Using multi -

level thresholding nodules are extracted. Then these nodules was 

used to train  ANN. these results was tested with standard dataset 

of LIDC [8]. 

 

III. METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.1. Flow Chart of Implementation 

 

The system can be designed using following steps. 

1. Image database collection from clin ic & internet. 

2. Image pre-processing with the help of morphological 

operations. 

3. Lung nodule segmentation using SOM. 

4. Feature Extraction using GLCM (gray level co-

occurrence matrix) algorithm. 

5. Lung Nodule Classification using ANN classifier.  

 

 

IV.CONCLUS ION 

 

For the detection of lung cancer CAD system is used.There are 

number of approaches used in the segmentation of lung, nodules 

and false positive reduction. In CAD system lot of work has been 

already done for d iagnosis of lung cancer and their classification. 

But still there is scope for detection of lung nodules in early 

stages and identifying small sized lung nodules . Neural networks 

are suitable for a wide variety of problems, most of which  

involve finding trends in large quantities of data. They are better 

suited than traditional computer architecture to p roblems that 

humans are naturally good at Image recognition, making  

generalizations, that sort of things; improved algorithms can 

bring computers closer to accuracy.  The objective of this paper 

is identifying all nodules from the chest CT lung images and 

classifying these nodules into cancerous (Malignant) and non-

cancerous (Benign) nodules, to reduce the false positive rate 

using Image processing techniques and Neural Network 

techniques. 
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