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ABSTRACT 

Segmentation is a precursor for most medical image analysis and classification in Computer 
Aided Diagnosis (CAD). The CAD of lung CT generally segments the area of interest (lesions), which 
enables the physician to diagnose the disease. This project presents a fully automatic algorithm for 
segmenting the lung lesion parenchyma. It is based on Threshold processing and Mathematical 
Morphology, where Threshold is done by Absolute Threshold Value Binarization and Boundary Detect 
Algorithm. Further Mathematical Morphology is done by Lung Parenchyma Repair Algorithm, based on 
horizontal scanning which repairs the lung parenchyma boundary more accurately. Finally, it uses area 
property of the connected components for separating the cancerous cells (lesions) from non-cancerous 
tissues. 
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INTRODUCTION 

A lung lesion is abnormal tissue found on or in a person’s lung. It can be the result 
of an infection or illness. For example, some lung lesions develop because of tuberculosis or 
pneumonia infections. Others may be non-cancerous cysts or scar tissue. Unfortunately, 
however, the discovery of a lung lesion can also mean the patient has cancer. Sometimes 
doctors discover a lung lesion because a patient has Mycoplasma pneumonia that has 
persisted after initial treatment. To determine why antibiotics have failed to clear up 
pneumonia and make sure the patient doesn’t have a more serious condition, a doctor may 
perform a computerized axial tomography (CAT) scan and discover a lung lesion that has 
formed in relation to the infection. This condition usually resolves itself on its own, though 
antibiotics may help some patients to recover faster. Lesions that form in relation to this type 
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of pneumonia are unlikely to be cancerous.  In some cases, lung lesions are actually cysts 
filled with air, fluid, or tissue. Usually, those that form in a person’s lung are filled with air, 
however. There are many conditions in which lung cysts develop, but in most cases, they are 
not cancerous. Still, it is possible for cysts to develop cancerous cells. Sadly, some lung 
lesions are actually cancerous masses or tumors. The lesions may be accompanied by such 
symptoms as coughing, chest, pain, and shortness of breath. The parenchymas are the 
functional parts of an organ in the body. This is in contrast to the stroma, which refers to the 
structural tissue of organs, namely, the connective tissues. In cancer, the parenchyma refers 
to the actual mutant cells of a single lineage, whereas the stroma is the surrounding 
connective tissue and associated cells that support it. The symptoms of lung lesions involve 
difficulty in breathing, congestion and tightness of the chest, frequent discharge of phlegm, 
persistent coughing, and in some instances, the phlegm is blood stained. However, a key 
consideration in lung lesions is that the symptoms usually show only when the ailment is 
already in its advanced stage. 

EXPERIMENTAL 

Methodology 

Lung along with Lesion can be more accurately segmented from lung parenchyma, 
which enables the doctors and radiologists to study the image more effectively. Also this 
method is used to detect the abnormalities, helps to provide better diagnosis to the patient 
and reduce the death due to cancer. The aim is to segment the lung lesion from lung 
parenchyma for accurate analysis of CT lung images which is vital for diagnosis               
and treatment of various pulmonary and pneumonic diseases. This project focuses on 
automatic processing of CT lung parenchyma images to segment and identify the lesions. In 
the method, a fully automatic algorithm for segmenting the lung lesion parenchyma is 
proposed.   

This paper presents a new algorithm based on two binarization operations. It reduced 
the influence effect of lung parenchyma to the lung parenchyma boundary, made the 
repairing of lung regions easier. It proposes a new repairing algorithm combining               
with mathematics morphology, which can make the repairing of lung parenchyma           
boundary more accurately. Further, it uses area property of the connected components for 
separating the cancerous cells (lesions) from non-cancerous tissues. The sequence of steps 
has to be followed for the segmentation of lung from lung parenchyma is shown in the 
flowchart.  
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Fig. 1 

RESULTS AND DISCUSSION 

The various steps involved in the project are of automatic and the results are 
displayed below as shown in the Fig. 2. In this article the various sets of CT images are 
collected from the National Biomedical Imaging Archive. The various sets of images have 
been analysed. The sequence of images shown in the results are Original image, Thresholded 
image (>Th), Thresholded Image (<Th), Boundary Detected with outer unwanted region, 
Boundary Detected after removing the outer unwanted region, Reconstructed image, Black 
image, Fully black  image and the Resultant Image. 
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Fig. 2: Experimental Results 

CONCLUSION 

This project presents a new automatic segmentation algorithm of lung lesion 
parenchyma. The algorithm is based on the Thresholding, Boundary detection and the 
Repairing lung region. The thresholding is done by absolute threshold value binarization, 
boundary detection by boundary detect algorithm and the lung region repair by lung 
parenchyma repair algorithm. In each image, we remove the background interference and 
obtain the lung region boundary by using the boundary detect algorithm. Finally repair the 
lung region boundary by using Lung Parenchyma Repair Algorithm which is basically the 
morphological operations. The result shows that the automatic segmentation algorithm 
removes the background unwanted region and the interference of the trachea / bronchus 
within the chest. It can segment the lung regions from the chest CT images automatically 
and accurately. It can be used in the lung lesion automatic extraction of computer-aided 
diagnosis. Further lesions within the lung have been segmented and their location, area has 
been obtained.  
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