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Abstract— Lung nodules are small masses in the human lung and are usually spherical however they can be distorted by 

surrounding anatomical structures such as vessels and adjacent pleura. There are different methods evolved for the detection of 

lung nodules. In this paper, different techniques that are used for the detection of lung nodules are introduced.  
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I.  INTRODUCTION 

Cancer is well-known disease that causes death in both men 

and women and it is necessary to understand the survival 

rate of lung cancer which is extremely poor Approximately 

20% of cases with lung nodules represent lung cancers 

therefore, the identification of potentially malignant lung 

nodules is essential for the screening and diagnosis of lung 

cancer. At present, the classification from Diciotti et al. is 

the most popular approach and it divides nodules into four 

types: well-circumscribed, W with the nodule located 

centrally in the lung without any connection to vasculature; 

vascularized, V with the nodule located centrally in the lung 

but closely connected to adjacent vessels; Juxtra-pleural, J 

with a large portion of the nodule connected to the pleural 

surface; and pleural-tail, P with the nodule near the pleural 

surface connected by a thin tail [1]. The difficulty of early 

detection for this disease is a main reason why lung cancer 

has the highest mortality rate. Like most cancers, survival 

rate depends on how early cancer is detected. Unfortunately, 

it is a long and difficult process for the physician to detect 

the presence of this disease. One of the most important and 

difficult tasks the radiologist has to carry out consists of the 

revealing and diagnosis of cancerous lung nodules from 

chest radiographs. Some of these lesions may not be detected 

due to the fact that they may be invisible by the underlying 

anatomical structure, or the low-quality of the images or 

one-sided and variable decision criterion used by 

radiologists. The rest of paper is organized as follows section 

II describes the work done in lung nodule detection, section 

III describes the various lung nodule detection methods, 

section IV gives the final conclusion. 

  

 

II. WORKS IN LUNG NODULE DETECTION 

K Kanazawa, proposed a techniques that segment the 

nodule using a fuzzy clustering method [2]. For each 

candidate, they extract some features such as shape, gray-

level and a position and then, used rule-based filters to  

 
 

 
 

detect the lung nodules on the basis of features they 

extracted. Suzuki  developed a pattern-recognition 

technique based on an artificial neural network (ANN) 

called as Massive Training Artificial Neural Network 

(MTANN) [3]. That addressed one of the limitation of CAD 

(large number of false-positive detection), it reduced of 

false positives (FPs). MTANN didn’t require much training Corresponding Author: Abhinao A.Somnathe,abhinao.somnathe@gmail.com  
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cases. It gets trained with only 10 positive and 10 negative 

cases. Mekada used maximum distance inside connected 

components (MDCC) for 3D X-ray CT images to 

discriminate between nodule regions and normal structures 

[4]. Its sensitivity is 71% and 7.4 false positive of average 

in each case study of 242 CT images. Paik proposed a 

method that used surface normal overlap (SNO) to detect 

the lung nodules and colon polyps [5]. Their method was 

tested on more than 8 lung CT datasets and observed 

varying sensitivities: at 1.3 FPs per dataset, a sensitivity of 

80% was achieved; at 5.6 FPs per dataset, a sensitivity of 

90% was achieved and so on. The method used threshold 

score to separate lesions and other structure. Score was 

achieved by SNO that describe it on the bases of the shape 

and geometry of the nodule. These are the some overviews 

that highlight some impotent factors. It simple tells about 

the various challenges for future CAD systems for detecting 

lung nodules, it include the speed, the ability of the system 

to detect nodules of different shape and size and at different 

locations. 

 

 

III. NODULE DETECTION METHODS 

A pulmonary nodule is almost spherical shaped opacity 

measuring less than 3 centimeter in diameter surrounded by 

lung parenchyma. Its shape can be deformed by the 

neighboring vessels or pleural surface. Four types of 

nodules identified by were: well-circumscribed, the nodule 

is at the core of the lung tissue without being connected to 

vasculature; vascularized, the nodule is at the center of the 

lung filed but is significantly connected to the surrounding 

lung vessels; pleural tail, the nodule is located near the 

pleural surface connected by a thin structure; juxtra-pleural, 

a substantial portion of the nodule is connected by a thin 

structure [1]. 

 

A. Thresholding 

A combination of thresholding and rule based method was 

proposed to identify the location of nodules. Bounding box 

method, gray level thresholding and rolling ball algorithm 

for segmenting lung nodules were used followed by a dot 

enhancement filter applied on three directions. Thresholding 

and multi scale morphological filtering were implemented 

by to detect SPNs. Thresholding techniques followed by 

watershed algorithm and region growing technique were 

applied to attain more accurate segmentation of nodules. 

 

B. Morphological Approach  

Morphological based segmentation was used by to detect 

the pulmonary nodules. Pleural tail and Juxta pleural 

nodules were segmented from a huge set of CT scans using 

morphological operations which extracted both small and 

large nodules. The successive use of thresholding and 

morphological operations to extract SPNs were proposed. 

C. Template Matching 

Template matching methods to segment the SPNs were 

used that could detect the circular /semicircular nodules. 

Both circular and semicircular templates to detect nodules 

residing inside and on the boundaries of lung region were 

developed. This circular, spherical hypothesis is not enough 

to portray the actual geometry of nodules. Lesion’s 

geometry can be irregular due to their attachment to the 

pleural surface or lung vessels. A variational level set 

segmentation was proposed where a signed distance 

function was used to represent a 2D contour followed by 

template matching algorithm to extract juxtra-pleural 

nodules. Nodule detection is a process of identifying the 

nodules and their location in the lung field. The success of 

this process heavily depends on the accuracy of the lung 

parenchyma segmentation and false positive reduction 

method. Well-circumscribed nodules detection is relatively 

easy as they are isolated in nature. But detecting the other 

three types is a challenging task as these types generate 

mostly false positive results. Numerous methods have been 

proposed for detecting the candidate lung nodules. 

Thresholding, morphological processing, template 

matching, watershed algorithm, clustering, connected 

component analysis and a combination of these methods 

lead to other methods of segmentation. 

 

TABLE I.  NODULE DETECTION METHODS 

 

Study Method Dimension 

Roozgard 

et al. [6]  

 

Watershed Algorithm, 

Median Filter, Morphological 

Dilation and Erosion Filter  

 

2D 

Hiram 

Madero et 

al. [7]  

 

Template Matching, 

Watershed Algorithm  

 

2D 

AmalFarag 

et al. [8]  

 

Template Matching  

 

2D 

Hong Shao 

et al. [9]  

 

Template Matching, Adaptive 

Threshold  Technique  

 

2D 

Si Guang-

lei et al. 

[10]  

 

Thresholding, Morphological 

Processing  

 

2D 

Maria 

Evelina et 

al. [11]  

 

3D Region Growing Method, 

Wavefront Algorithm, 

Morphological Operations  

 

2D 
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IV. CONCLUSION 

Designing an effective CAD system for detection of lung 

nodules has been gaining its momentum as early detection 

increases the survival rate. In this paper a review of various 

approaches towards an automated detection of lung nodules 

are summarized. It is evident from the survey that the 

necessity to move from 2D to 3D CT image processing is 

more demanding. The techniques described above are very 

popular and has been used in medical practices. The review 

highlighted that all the proposed methods from different 

research has different level accuracy in different areas. 

Region growing algorithm is one of the best suited 

algorithms useful in lung nodule detection. Many studies for 

lung nodules have been going on. The present challenges 

and trends, in this field, suggested that the search of more 

effective and accurate CT for lung cancer detection will 

remain an active research area. 
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