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Abstract— For earlier detection and treatment stages of lung cancer, Image processing strategies are broadly utilized 

as a part of the medical field. Uncontrolled development of cell in tissues of the lung cause infection which later on 

become Lung cancer . If this problem does not treated on time, the growth of lung cancer spread throughout the lungs 

and other body parts also get affected by it. The core variables for detection of lung cancer on the basis of image 

processing strategy are Image quality and accuracy. In the enhancement stage, Image improvement and quality 

assessment is there with very low pre-processing technique, which depends on Gabor filter inside Gaussian guidelines. 

To recognize early stages of lung cancer image processing techniques are used. Apart from it, Identification of genetic 

as well as natural variables are essential to create novel strategy for lung cancer prediction and prevention. For lung 

cancer prediction, Time factor is very important to find the abnormality issue in target images on the basis of 

variations. In the existing recognition and detection techniques the Micro vessel density (MVD) analysis is used from 

which geometrical features are extracted to detect the tumor. In alternate to this the Gray level co-occurrence matrix 

(GLCM) may also be used to detect the features such as image contrast, homogeneity, dissimilarity, energy and  

correlation  also.  To predict the lung cancer we consider noteworthy example and their relating weight age and score 

utilizing decision tree algorithm. On the basis of significant instrument, novel lung cancer prediction framework will 

be  developed. 
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I. INTRODUCTION 

Image Processing methods give a decent quality apparatus to improving the manual examination. Image processing 

methods are utilized as a part of a few zones, for example, military, space research, medicinal and some more. In this 

proposed framework image processing strategies are utilized for image improvement in prior identification and treatment 

stages. Image quality evaluations and improvements are based upon the enhancement stage where pre-processing 

strategy is relying upon principal components examination and Histogram Equalization. Classification is very important 

for digital image examination. It is computational strategy that sort images into gatherings as indicated by their 

similarities. In proposed framework Histogram Equalization is utilized for pre-handling of images, feature extraction 

process and neural system classifier to check the condition of a patient in its initial stage whether it is normal or abnormal. 

After that the survival rate of patient can be predicted by removing components. Most of deaths occurs due to lung 

cancer on the erath. Lung cancer can be classified as: Small cell lung cancer (SCLC) and non-small cell lung cancer 

(NSCLC). Wild development of cells and tissues give rise to cancer in influenced part of the body. On the off chance, if 

this disease is not treated on time, the infection can spread beyond the lung by technique of metastasis into adjacent 

tissues. The basic treatments of malignancy are Surgery, chemotherapy and radiotherapy. In general, 15% individuals 

survive five year after the determination of lung cancer [1].  

Survival rates from 14 to 49 percent for patients can be increased by early identification of lung cancer [2]. Consequently, 

Computer aided design (CAD) frameworks for image handling are used to discover the occurrence of lung cancer cell in 

a CT-Scan images of patients. The normal CAD framework for identification of lung cancer comprises of four stages: 

segmentation of the lung, discovery of nodules, segmentation of nodules as well as analysis. The main point of this audit 

is to identify the different nodules procedures that are utilized by present existing CAD for lung nodule discovery at early 

stage. In addition to this, we also outline the strengths and confinement of the current methodologies.  

Cancer is a standout amongst the most genuine medical issues on the earth. In 2012, cancer is leading reason for death 

around the world, representing 8.2 million deaths. The death rate of lung cancer is the most elevated among every other 

sort of cancers, contributing around 1.3 million deaths/year globally [1]. As indicated by the report of World Health 

Organization (WHO), demise rate created by lung cancer has  now bounced to the most elevated among all cancer types 

on the earth. It is in charge of over 25% of all cancer related deaths consistently and executes a greater number of 

individuals than breast, colon and prostate cancer consolidated [2].  

More often, lung cancer does not bring about early indications in the disease process and is analyzed at a late stage in a 

clinical setting, when the likelihood of cure is uncommon. Just 16% of lung cancer patients are analyzed before their 

ailment have spread to different parts of the body (e.g. local lymph node and beyond) contrasted with over half of breast 
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malignancy patients and 90% of prostate tumor patients [3]. These figures call for effective malignancy control and 

prevention systems. For example, lung cancer screening programs.  

Lung cancer can be distinguished utilizing chest radiograph and Computed Tomography (CT) examine. Chest radiograph 

is utilized to research the event of the ailment however the degree and the kind of the disease can be uncovered utilizing 

CT scan. In CT scan, nodule is characterized as a rounded and irregular hazy figure having diameter up to 30mm. Each 

scan contains many images that must be assessed by a radiologist, which is a troublesome procedure. Therefore, the 

utilization of a Computer-Aided Detection (CAD) framework can give a powerful arrangement by helping radiologists in 

expanding the filtering productivity and possibly improving nodule identification [4]. Computer aided design is a 

moderately new innovation consolidating components of computer vision: an application zone of artificial intelligence 

and digital image processing. The uses of CAD incorporate to determining cancer in lungs, breast and colon, coronary 

artery disease, heart congenital defect and nuclear medicine. In radiology CAD infers that the radiologist utilizes the 

result of automated investigation of a medical image [5]. The basic thought is to increase general detection rate through 

computerized distinguishing proof of suspicious objects instead of total appointment of analysis to deployed CAD 

framework. Subsequently, the related points of advantages are complex. Computer aided design expands treatment 

achievement if there should arise an occurrence of early disease location and may maintain a strategic distance from 

superfluous biopsies. Furthermore, it decreases error rate in screening circumstances with immense load of medical 

images [6]. In this paper we propose strategy for identification of Lung cancer utilizing image processing (mean shift) 

algorithm taken after by edge detection utilizing Morphological method. 

 

II. RELATED STUDY 

For medical image segmentation, the clustering formula named as Fuzzy k-c-means was introduced in (Ajala, 2012). 

Fuzzy-c-means could be a technique of cluster algorithmic rule that permits one piece of information belongs to 2 or a lot 

of clusters and k-means could be a easy clustering technique within which we have a tendency to use low procedure 

quality as compared to fuzzy c-means. When each cluster ways were combined to provide a longer economical 

segmentation formula referred to as fuzzy-k-c-means cluster rule. They offered thresholding that is the most basic 

technique for medical image segmentation, during which this algorithmic rule divides pixels in numerous categories 

relying upon their grey level. It is based on segmentation of scalar pictures by framing a binary partition of the intensity 

values of a image and eventually decides a intensity value. Then the obtained intensity value is known as threshold, 

which then divides the desired classes. For pattern recognition various classifier methods are used, partitions a feature 

area derived from the image information with identified labels. A feature space is an arrangement of N*M matrix where 

N identifies with the quantity of observations and M identifies with the quantity of attributes. Classifiers are also called 

as supervised strategies, for manual segmentation they need training data and then use it for new data which is automated 

segmented.  

A correlation between two techniques was made in (Christian, 2012). These methods are rule based method and Bayesian 

classicism method for the extraction of cell region from background and debris cell region. After experimentation the 

Bayesian style strategy was discovered that it is capable for grouping of sputum cell region from background region. But 

with this technique nucleus region was not removed from cytoplasm region. 

In this (Fatma, 2012) two more segmentation techniques were utilized which were Hopfield Neural Network (HNN), and 

Fuzzy C-Mean (FCM) clustering algorithm. In this they found that the HNN gives upgraded, exact and dependable 

segmentation than FCM in all cases. The HNN likewise separates the nucleus and cytoplasm regions while FCM flopped 

in the location of the nucleus. FCM just distinguished a part of nucleus not the entire nucleus in a specific cell. Likewise 

FCM was not discovered subtle to intensity variations beacuse the segmentation error at convergence was discovered 

bigger with FCM as compared to HNN. As per the latest estimates of statistics given by world health organisation 

demonstrates that there occurred around 7.6 million deaths worldwide every year on due to this  type of malignancy. 

Additionally, they likewise found that mortality from tumor are evaluated to rise constantly, and will come close to 17 

million deaths worldwide in 2030. In this way, better strategies are required to remove the nucleus region for early 

recognition. A magazine in (IEEE, Pulse) gave us the information about current patterns in medical image examination.  

In (Mokhled, 2012) first images which were enhanced through Gabor filter. It has given preferred outcomes over other 

enhancement systems. They just taken a shot of colored image improvement and not separate the nucleus region and 

even not the cell area. In Features Extraction stage they acquire the general elements of the improved and divided image 

which later they utilized as a part of Binarization. A refined Charged Fluid Model (CFM) alongside enhanced Otsu's 

strategy was utilized for the programmed segmentation of MRI images in (Nagesj, 2012). This technique gave improved 

outcomes than the outcome given by the methodologies utilized as a part of past tests.  

In (Nikita, 2012), a sober edge location strategy was utilized which depends on finding the image angle. This strategy 

tells that intensity of the image will be greatest where there is a segmentation of two different regions and hence an edge 

must exist there. On this premise they found the nodules in CT images.  

In (Parsh, 2011), another variation set algorithm without re-initialization was utilized. Furthermore, To reduce the noise 

component of the image they used thresholding.  

In (Sajith, 2012), glandular cells were distinguished by using various colored spaces and two clustering algorithm which 

were K-means and Fuzzy C-means.  

In (Sonith, 2012), a review of whole process for processing digital images for lung disease identification is given in this 

paper. This paper additionally depicts all the basic steps required for the better execution beginning from the pre-

processing till the very end stage extraction of components. 
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III.   IMPLEMENTATION PROCESS 

To acquire more precise outcomes we divide the process into the following three phases:  

 Image Enhancement: To enhance the image and take out the noise, corruption or interference, three techniques 

are utilized: Gabor filter (has the best outcomes), Auto enhancement algorithm, and Fast Fourier Transform 

(FFT).  

 Image Segmentation: To isolate and segment the improved images, the strategies utilized are: Thresholding 

methodology and Marker-Controlled Watershed Segmentation approach (which gives preferred outcomes over 

thresholding).  

 Features Extraction stage: To get the particular components of the upgraded segmented image utilizing 

Binarization and Masking Approach. 

 

IV.   IMAGE ENHANCEMENT 

The pre-processing of the image begins with image enhancement, the point of which is to enhance the impression of data 

in the image for human viewers or to give better interpretability of the contribution for other image processing techniques. 

Image enhancement is an approach to enhance the quality of image so that the obtained image is better than the original 

one. It additionally includes the way toward enhancing the quality carefully put away image by modifying the image with 

MATLAB™ programming. Image enhancement methods have a place with one of two general classifications:  

 Spatial domain techniques, which work specifically on pixels.  

 Frequency domain techniques, which work on the Fourier transform of a image.  

 

On the medical images, three sorts of enhancement strategies were done: Gabor filter, Fast Fourier transform and Auto-

enhancement. 

 

V.  IMAGE SEGMENTATION 

Image Segmentation is the following basic process for image analysis. There are numerous existing techniques for image 

recognition which is based on the result of segmentation. Segmentation divides an image into regions that constitute the 

image. The segmentation of images in 2D has numerous helpful applications in the medical sector: estimation of volume 

and visualization of objects of interest, discovery of variations from the abnormalities (for example, tumors), tissue 

measurement and grouping, are few of them. The target of segmentation is to change the representation of a image into 

something more significant and easier to analyse. The most part of segmented image is used to find objects and 

boundaries in the images. To be more exact, image segmentation is the way of assigning to every pixel in an image to 

such an extent that the pixels with a similar name share certain visual attributes. The result of segmentation is an 

arrangement of similar portions that together make up the whole image. All pixels in a given region are similar regarding 

some characteristics or computational property. For example color, intensity and texture. The regions which are adjacent 

to each other greatly differ with respect to similar characteristics. Segmentation algorithms are depend on one of two 

fundamental properties of intensity values: Discontinuity and Similarity. Discontinuity is to partition the image on the 

premise of sudden changes in intensity. For example, edges in an image. Similarity depends on partitioning the image 

into regions that are comparable as indicated by some predefined criterion. Histogram thresholding approach falls under 

this classification. 

 

VI.   IMAGE FEATURE EXTRACTION 

The Image feature Extraction stage is a vital stage in image handling which utilizes algorithms and methods to recognize 

and separate different portions or shapes (components) of a image, which is basic to predict the likelihood of lung cancer. 

The goal is that the components ought to convey enough data about the image and not require any area particular 

information for their extraction. The sequence of stages beginning from image enhancement, image segmentation and 

editing, lastly include extraction gets presented. Feature extraction is a key stage that outcomes in deciding the normality 

or abnormality of the image. Two methodologies fall under this classification: first is Binarization and the second is 

Masking. Both of these strategies depend on lung anatomy and related data of lung CT imaging. 

 

VII.   LUNG CANCER DETECTION AND PREDICTION TECHNIQUE 

The correct segmentation of lung nodules is vital and significant. Well segmentation makes doctors task simple. It 

assumes an essential part in appropriate diagnosis and treatment methodology for lung cancer [1]. The segmentation 

precision for feature extraction, specifically influences numerous aspects such as the threat grouping of lung nodules in 

CAD. In section of paper, for lung nodules from images we concentrate different segmentation procedures.  

 

A. Thresholding (TH)  

Thresholding is the most significant apparatus for image segmentation. Thresholding operation initially changes over 

the grey scale image into binary image. Threshold value T is chosen in thresholding operation and it assigns out two 

levels to the images that is one is above and the other is beneath the threshold value. By utilizing the threshold value T, 

we can isolate the object from the background. Then any point (x,y) for which f(x,y) > T is called object point, otherwise 

the point is called background point. The programmed limit assurance was recommended by Author [2] by utilizing K-

mean clustering and average gradient and edge compactness.  

 



Kaur et al., International Journal of Advanced Research in Computer Science and Software Engineering 7(5), 

May- 2017, pp. 977-981 

© 2017, IJARCSSE All Rights Reserved                                                                                                               Page | 980 

B. Mathematical Morphology (MM)  

To fill in holes and small gaps in the image morphological closing operation is applied on threshold image. It initially 

hold the block whose area is the largest and afterward set the others to zero utilizing 8-connected neighbours. Binary lung 

mask is obtained by using the above steps. To Extract the lung edge set a pixel to 0 if its 4-connected neighbours are all 

1's, this leaving just edge pixels. Unique Lung CT image is multiplied with the lung masking image to get the last 

segment lung area with gray level values as those of original image. A effective technique for double morphological 

filtering with different combinations of these essential operations was proposed by Author [3].  

 

C. Region Growing (RG)  

Region growing image segmentation is a pixel based strategy since it includes the of initial seed point [4]. It begins with 

a seed pixel, the initial region starts as the exact location of seeds point. The further regions are then created relying upon 

specific criteria from these seed point to neighbouring points. This is an iterative development by continuing looking at 

the adjacent pixels of seed points. If they have a similar intensity value with the seed points, it classifies them into the 

seed points. The similarity of the image into regions can be arranged by the contrast between pixels intensity and the 

region mean. It is an iterated technique until there are no adjustments in two progressive iterative stages. There are new 

most recent reviews on this algorithm that have developed its approach as fundamental part of their segmentation 

algorithm. Author [5] recommended a region growing strategy by utilizing fusion segregation criteria utilizing geodesic 

distances.  

 

D. Graph Cut and Watersheds  

There are another standard image segmentation methods which are Graph cut and Watersheds. Author [6] utilized 

Watersheds in their volumetric review. Watersheds semiautomatic firstly used to segment every nodule and after that to 

decide anatomical attributes of all kind of nodules, a model-based shape analysis is utilized.  

 

E. Deformable Model.  

Deformable models utilized as a part of medical image segmentation and have been broadly examined with promising 

results. Deformable models are basically curves or surfaces which are characterized inside an image domain. It get 

affected by internal forces, which are characterized inside the curve or surface. External forces are those which are 

generated from the image information. The internal forces are expected to move the model smooth during deformation. 

The external forces are proposed to push the model toward an object edge or other required elements inside an image. By 

contrasting extracted boundries to be smooth and consolidating other earlier data about the object shape, deformable 

models offer robustness to both image noise and edge gaps and permit coordinating edge components into a coherent and 

consistent mathematical description. Such an edge depiction can then be promptly utilized by subsequent applications. 

More-over, since deformable models are connected on the band, the subsequent edge show can achieve sub pixel 

exactness, an exceptionally needed property for medicinal imaging applications. Author [7] reported his works in the 

literature, on volumetric lung nodule segmentation.  

Feature based classifier is used which extract various features including intensity, shape, size, area and so on of the 

segmented nodules that may use for classification.  

Some most famous features based classifiers are as per the following:           

 Rule-based or direct classifier 

 Fuzzy Inference System 

 Nearest Cluster 

 Template coordinating 

 Linear Discriminant Analysis (LDA) 

 Markov Random Field (MRF) 

 Support Vector Machine (SVM) 

 Artificial Neural Network (ANN 

           

VIII.    CONCLUSION 

The strategies characterized are extremely utilized into the medical practice and popular among commercial semi 

automatic softer packages. The audit highlighted that in various zones, all the proposed techniques from different analyst 

has different level of exactness.In the field of image segmentation, Region Growing algorithm is one of the best known 

algorithm and it additionally most helpful in lung nodule distinguishing technique. It is additionally inferred that in future 

automatic assurance of threshold value ought to be done to eliminate the possibility of failure in segmentation. For lung 

nodules many researches have been going on. Apart from this, the present patterns and difficulties in this field 

recommended that the research of more powerful and accurate CAD will remain a dynamic research area for lung cancer 

detection. Furthermore, numerous specialists has  proposed a genetic algorithm based upon Adaptive Neuro Fuzzy 

inference system (ANFIS) classifier, for accurate detection of  lung cancer. 
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