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ABSTRACT 

This paper focuses on literature analysis of image processing algorithms for early stage lung cancer detection. 

Lung cancer is prominent cancer as it states large number of deaths of more than a million every year. It creates 

need of detecting the lung nodule at early stage in Computer Tomography medical images. So to detect the 

occurrence of cancer nodule at early stage, the requirement of methods and techniques is increasing. There are 

different methods and techniques existing but none of them provide a better accuracy of detection. One of the 

techniques is content based image retrieval Computer Aided Diagnosis System (CAD) for early detection of 

lung nodules from the Chest Computer Tomography (CT) images. This optimization algorithm allows 

physicians to identify the nodules present in the CT lung images in the early stage hence the lung cancer. The 

performance measures like the classification rate and the false positive rates are also studied. 

 

Keywords: Lung Cancer Detection, Gabor Filter, Image Processing. 

 

I INTRODUCTION 

In nature, lung disease plays a major role in health issue. In any form of lung disease mainly the breathing gets 

affected, here are some common forms of lung diseases are Acute bronchitis, asthma, Chronic Obstructive 

Pulmonary Disease (COPD), Acute Respiratory Distress Syndrome (ARDS) and Lung cancer. Cancer for the 

most part spreads towards the focal point of the chest in light of the fact that the regular stream of lymph out of 

the lungs is towards the focal point of the chest hole. Metastasis is the point at which a growth cell leaves the site 

where it began and moves into a lymph hub or to another piece of the body by means of the circulatory system. 

Growth that begins in the lung is called essential lung disease. There are a few kinds of lung cancer and are 

isolated into two fundamental gatherings: little cell lung disease (SCLC) and non-little cell lung tumor (NSCLC) 

having three subtypes: Carcinoma, Adenocarcinoma and Squamous cell carcinoma.  

Recently, image processing techniques are generally utilized as a part of a few medical regions for image change 

in prior identification and treatment stages, where the time factor is essential to find the variation from the norm 

issues in target images, particularly in different cancer tumors, for example, lung disease, bosom growth, and so 

on. Image quality and precision is the center elements of this exploration, image quality appraisal and 

additionally change are relying upon the upgrade arrange where low pre-handling procedures is utilized in light 

of Gabor channel inside Gaussian principles. Following the division standards, an upgraded locale of the 
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question of intrigue that is utilized as an essential establishment of highlight extraction is acquired. Depending 

on general highlights, a typicality examination is made. In this exploration, the fundamental distinguished 

highlights for precise images examination are pixels rate and cover naming.  

 

Lung growth is an illness of anomalous cells duplicating and developing into a tumor. Growth cells can be 

diverted from the lungs in blood, or lymph liquid that encompasses lung tissue. Lymph moves through 

lymphatic vessels, which deplete into lymph hubs situated in the lungs and in the focal point of the chest. Lung 

cancer regularly spreads toward the focal point of the chest in light of the fact that the characteristic stream of 

lymph out of the lungs is toward the focal point of the chest. Metastasis happens when a growth cell leaves the 

site where it started and moves into a lymph hub or to another piece of the body through the circulation system 

[1]. Tumor that begins in the lung is called essential lung growth. There are a few unique sorts of lung cancer, 

and these are isolated into two primary gatherings: Small cell lung disease and non-little cell lung tumor which 

has three subtypes: Carcinoma, Adenocarcinoma and Squamous cell carcinomas.  

 

The rank request of growths for the two guys and females among Jordanians in 2008 demonstrated that there 

were 356 instances of lung disease representing (7.7 %) of all recently analyzed tumor cases in 2008. Lung 

growth influenced 297 (13.1 %) guys and 59 (2.5%) females with a male to female proportion of 5:1 which 

Lung cancer positioned second among guys and tenth among females [2]. Figure 1 demonstrates a general 

depiction of lung tumor discovery framework that contains four essential stages. The main stage begins with 

taking an accumulation of CT images (ordinary and anomalous) from the accessible Database from IMBA Home 

(VIA-ELCAP Public Access) [3]. The second stage applies a few procedures of image improvement, to get best 

level of value and clearness. The third stage applies image division calculations which play a successful manage 

in image processing stages, and the fourth stage acquires the general highlights from upgraded fragmented image 

which gives pointers of ordinariness or anomaly of images [6]. 

 

 

 

Figure 1. Lung cancer image processing stages 
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II LITERATURE REVIEW 

Ginneken [1] has classify the lung regions extraction approaches into two different categories; either rule-based 

or pixel classification based category. Most of the proposed approaches belong to rule-based category [4-5], 

where a sequence of steps, tests and rules are used in the extraction process. Techniques employed are (local) 

thresholding, region growing, edge detection, and ridge detection, morphological operations, fitting of 

geometrical models or functions and dynamic programming. Then again, there is another approach utilized as a 

part of lung areas extraction process in view of pixel orders, where every pixel in the CT image is characterized 

into an anatomical class (typically lung or foundation, yet now and again more classes, for example, heart, 

mediastinum, and stomach). Classifiers are different kinds of neural systems, or markov arbitrary field 

displaying, prepared with an assortment of neighborhood highlights including force, area, and surface measures 

[3].  

 

Creeps can be separated into two gatherings [6]: thickness based and demonstrate based methodologies. 

Considering the way that lung knobs have moderately higher densities than those of lung parenchyma, thickness 

based location techniques utilize procedures, for example, numerous thresholding, district developing, locally 

versatile thresholding in mix with area developing, opening and shutting, utilizing the histogram, the best 20% 

dim esteems considered as beginning carcinogenic competitor areas, utilizing the histogram the ordinary tissues 

are expelled, at that point curved molded locales, which is when all is said in done speak to irregularities, are 

recognized, and fluffy bunching used to distinguish knob hopefuls in the lungs. False-positive outcomes would 

then be able to be diminished from the distinguished knob hopefuls by utilizing from the earlier information of 

little lung knobs. For the model-based discovery approaches, the moderately minimized state of a little lung 

knob is considered while setting up the models to recognize knobs in the lungs [19].  

 

Procedures, for example, Morphological channel and the life systems based bland model have been proposed to 

recognize circle formed little knobs in the lung. Knob hopefuls are identified utilizing format coordinating or an 

adjusted Hough change in which edge pixels vote in favor of circles that could cause these edges. In the wake of 

getting the division comes about, various highlights ought to be separated to be utilized as a part of the finding 

stage where sets of tenets are figured to recognize genuine and false harmful applicants. Distinctive highlights 

were removed in various papers relying upon the techniques utilized by the creators in the determination stage. 

In some methodologies consistency, network, and position highlights were extricated [7].  

 

Samuel Cheng et.al [5] exhibited a nonlinear irregularity indicator called bit RX-calculation and apply it to CT 

images for threatening knob location. Basic watershed division and extra accelerate traps have additionally been 

received to diminish the computational unpredictability of the calculation. CT images are acquired from an on 

LIDCIDRI [6] commented on documents dataset. The proposed approach can be an effective method for lung 

growth location at beginning time.  

 

Anam Tariq et.al [7] proposed a mechanized framework for lung knob location in CT filter images. The 

framework comprises of two phases i.e. lung division and upgrade, highlight extraction and characterization. 
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Edge division is connected to evacuate foundation and concentrates the knobs from a image. A component 

vector for conceivable irregular locales is computed and areas are grouped utilizing neuro fluffy classifier. 

Framework encourages the discovery of little knobs which prompt early finding of lung cancer.  

 

Anita chaudhary et.al [8] intend to get the more precise outcomes by utilizing different upgrade and division 

systems. MATLAB have been utilized through each methodology made. In image handling techniques, process, 

for example, image pre-preparing, division and highlight extraction examined in detail. Look at Gabor channel, 

autoenhancement and Fast Fourier change methods, utilized for image improvement. In the division arrange the 

Watershed and Thresholding Segmentation is utilized and examination has been made.  

 

In [8] the highlights, for example, size, circularity, and mean splendor of area of interests (ROIs) were separated. 

Zone, thickness, circularity, power, change, confinement, and separation from the lung divider are the removed 

highlights in [4]. The fundamental thought of building up a CAD framework isn't to designate the determination 

to a machine, but instead that a machine calculation goes about as a help to the radiologist and calls attention to 

areas of suspicious articles, with the goal that the general affectability is raised.CAD frameworks meet four 

principle destinations, which are enhancing the quality and exactness of finding, expanding treatment 

accomplishment by early discovery of growth, dodging pointless biopsies and decreasing radiologist elucidation 

time.  

 

Atiyeh Hashemi et.al [9] go for exhibiting a technique to enhance the proficiency of the lung tumor conclusion 

framework, through proposing a locale developing division strategy to portion CT check lung images. Direct 

sifting and difference improvement utilized as preprocessing venture for commotion evacuation, to set up the 

image for division. A short time later, tumor acknowledgment are exhibiting by Fuzzy Inference System (FIS) 

for separating between dangerous, benevolent and propelled lung knobs. The symptomatic exhibitions of FIS 

framework is looking at by utilizing simulated neural systems (ANNs).  

 

Disha Sharma et.al [10] builds up a programmed CAD framework for early discovery of lung disease by 

breaking down LUNG CT images utilizing a few stages. To begin with, separating the lung areas from the CT 

image utilizing a few image processing techniques, including bit image cutting, disintegration, and Weiner 

channel. Bit plane cutting procedure is utilized as a part of the initial phase in the extraction procedure to change 

over the CT image into a paired image. After extraction, the separated lung locales are portioned utilizing district 

developing division calculation. At that point govern based procedure is connected to group the tumor knobs. At 

long last, an arrangement of conclusion rules are produced from the removed highlights and by help of 

diagnostics pointer accomplishes precision of 80%.  

 

S.L.A. Lee et.al [14] exhibited a technique that incorporates three phases: image procurement, foundation 

evacuation and knob discovery for distinguishing proof of lung knobs. Images chose from the LIDC lung 

databases. The framework was tried on few images containing knobs and few containing no knobs which were 
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haphazardly chosen from the database images. Irregular woods based classifier performs well to identify every 

one of the knobs in the images and recorded a low false location rate.  

 

Yang Liu et.al [15] displayed a PC supported lung knob location conspire in view of examination of improved 

voxel in three dimensional (3D) CT image and assessed the execution of the plan on two CT informational 

collections. SVM classifier is connected to order the underlying knob applicants as knob or non-knob. 

Contribution to SVM classifier is eight highlights removed from 3D beginning knob hopeful voxels. 93.75% 

affectability with 4.6 FPs for every case has been accomplished by joining SVM classifier and a choice run the 

show. The execution of a lung CAD framework can be enhanced by breaking down the 3D voxel trademark. 

 

III LUNG DISEASE DETECTION USING IMAGE PROCESSING TECHNIQUES 

 

Image processing techniques provide a good quality tool for improving the manual analysis. Image processing 

techniques are used in several areas such as military, space research, medical and many more. Image processing 

techniques are used for image improvement in earlier detection and treatment stages. Image quality appraisals 

and in addition change are relying upon the upgrade organize where pre-handling method is utilized in light of 

essential segment examination and Histogram Equalization. Grouping is critical piece of computerized image 

examination [16]. It is computational methodology that sort images in to bunches as indicated by their 

similitude’s. Histogram Equalization is utilized for preprocessing of images and highlight extraction process and 

neural system classifier to check the condition of a patient in its beginning time whether it is typical or strange. 

After that we will anticipate the survival rate of patient by separated highlights.  

 

In this paper, to acquire more precise outcomes we presented our study into the accompanying three phases: 

 

1. Image Enhancement stage: to make the image better and enhance it from noising, corruption or interference. 

The following three methods are used for this purpose: Gabor filter (has the best results), Auto enhancement 

algorithm, and FFT Fast Fourier Transform (shows the worst results for image segmentation) [18].  

 

2. Image Segmentation stage: to divide and segment the enhanced images, the used algorithms on the ROI of 

the image (just two lungs, the methods used are: Thresholding approach and Marker-Controlled Watershed 

Segmentation approach (this approach has better results than thresholding) [20].  

 

3. Features Extraction stage: to obtain the general features of the enhanced segmented image using 

Binarization and Masking Approach. Image features Extraction stage is an important stage that uses algorithms 

and techniques to detect and isolate various desired portions or shapes (features) of a given image. To predict the 

probability of lung cancer presence, the following two methods are used: binarization and masking, both 

methods are based on facts that strongly related to lung anatomy and information of lung CT imaging [24].  
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Figure 2: The beginning of cancer 

 

IV CONCLUSIONS 

 

In this paper, the authors have summarized the literature on different types of technologies and approaches to 

improve lung cancer diagnosis through many techniques like lung tissue discrimination, nodule 

detection/classification, and nodule characterization. These applications have shown high sensitivity but must 

also demonstrate high specificity to avoid cost-intensive, inconvenient, or even harmful follow-up procedures to 

rule out misclassified lung lesions. The image processing techniques are mostly used for prediction of lung 

cancer and also for early detection and treatment to prevent the lung cancer. To predict the lung cancer various 

features are extracted from the images therefore, pattern recognition based approaches are useful to predict the 

lung cancer. Here, a comprehensive review for the prediction of lung cancer by previous researcher using image 

processing techniques is presented.  
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