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-------------------------------------------------------------Abstract--------------------------------------------------- 

In recent times, image processing procedures are commonly used in a number of medical areas for image 

enlargement in preceding identification and managing periods, where the instant aspect is extremely important 

to determine the irregularity problems in objective figures, particularly in a variety of malignancy tumors such 

as lung cancer, breast cancer, etc. Image superiority and precision is the interior aspects of this investigation, 

picture superiority dimension as well as growth are depending on the improvement phase where small pre-

processing methods are used based on Gabor filter within a Gaussian policies. Following the segmentation 
values, an improved section of the object of attention that is used as an essential establishment of characteristic 

extraction is achieved. Relying on wide-ranging skin texture, a routine comparison is made. In this 

investigation, the major discovered characteristics for accurate images comparison are pixels proportion and 

cover-classification. 
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I. INTRODUCTION 
Lung cancer is a disease of irregular compartments increasing and rising into a growth. Malignancy 

compartments can be approved away from the lungs in blood, or lymph fluid that encloses the lung tissue. 

Lymph courses during lymphatic containers, which exhaust into lymph nodes situated in the lungs and in the 

middle of the chest. Lung cancer frequently extends in the direction of the middle of the chest because the usual 

course of lymph out of the lungs is on the way to the center of the chest. Metastasis happens when a malignancy 

cell plants the site where it begins and shifts into a lymph node or to one more part of the body in the course of 

the blood flow. Tumor that initiates in the lung is called crucial lung cancer. There are a number of dissimilar 

kinds of lung cancer, and these are separated into two major groups: Small cell lung cancer and non-small cell 

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

 
The grade order of cancers for both men’s and women’s among Jordanians in 2008 specified that there 

were 356 cases of lung cancer accounting for (7.7 %) of all newly established cancer cases in 2008. Lung cancer 

exaggerated 297 (13.1 %) males and 59 (2.5%) females with a male to female ratio of 5:1 which Lung cancer 

ranked second among males and 10th among females. Figure 1 shows a common explanation of lung cancer 

recognition method that includes 4 fundamental phases. The first phase begins with captivating a set of CT 

descriptions (usual and unusual). The second phase applies a number of image enhancement techniques, to 

obtain most excellent stage of excellence and unambiguousness. The third phase applies the image segmentation 

algorithms which participates an effective rule in image processing phases, and the fourth phase achieves the 

common characteristics from improved segmented figure which gives pointers of regularity or irregularity of 

images. 
 

Lung cancer is the most dangerous and extensive malignancy in the world according to phase of 
detection of the malignancy compartments in the lungs, so the procedure in early discovery of the disease acting 

a most significant and vital role to keep away from severe superior phases to decrease its proportion of 

allocation. 
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Figure1. Lung cancer image processing stages 

 

The aim of this investigation was to identify the characteristics for correct image comparison as pixel proportion 

and mask-labeling. 

 

In this investigation, to gain extra precise outcomes we separated our work into the following 3 phases: 
 

[1] Image Enhancement: to create the image improved and develop it from noising, dishonesty or intrusion. 

The following 3 techniques are used for this principle: Gabor filter (has the best results), Auto enhancement 

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

[2] Image Segmentation: to split and segment the improved images, the used algorithms on the Region of 

Interest (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). 

[3] Features Extraction stage: to achieve the common characteristics of the improved segmented figure using 

Binarization and covering Approach. 

 

II. LITERATURE SURVEY 
Among the lots of wavelet, multiresolution pyramids and related schemes using dissimilar origin of 

functions (such as Gaussian derivatives [13], steerable filters [15], etc.), those are based on Gabor functions 

(GF) have several advantages: (1) exploiting joint localization in both spatial and regularity fields [12]; (2) 

flexibility; GF can be liberally adjusted to a range of spatial spots, frequencies and directions, using arbitrary 

bandwidths; (3) GF are the only biologically possible filters with direction selectivity that can be accurately 

articulated as a sum of only two separable filters [6]. This exceptional belonging has completed the proficient 

accomplishment proposed in this paper; (4) GF execute well in a huge range of requests. For all the above 

reasons, Gabor functions are particularly appropriate for performing early dispensation tasks in versatile 

surroundings of image psychoanalysis and device visualization. 
 

We focus on the spatial field accomplishment because it has two significant benefits with admiration to 

the Fourier one: (1) it is extra possible for modeling visualization (the illustration method does not appear to 

calculate Fourier transforms); and (2) it authorizes local dispensation which is limited to regions of attention and 

non rectangular shapes. We suggest a considerably enhanced spatial area accomplishment with admiration to the 

unique work [7], in which: (1) we integrate a High-Pass Residual (HPR) wrapper in the sky-scraping 

frequencies, in a manner like to that proposed in cortex transform [13]. We study different policies for 

employing the HPR in the spatial-domain (contrarily to the Fourier implementation of the cortex transform) that 

do not considerably enlarge the computational price; (2) the feature of the modernization is exceedingly 

enhanced by conveying unusual permanent increases to the Gabor directs before adding them jointly; and (3) we 

use divisible one-dimensional filter covers with little dimension (11-tap), resulting in a spatial domain 

accomplishment quicker than the one in the occurrence field via Fast Fourier Transform, while upholding a sky-
scraping loyalty in the filter plan. One of the main significances of these optimizations is the improvement in the 

objective quality of the reconstructed images, which are visually indistinguishable from the original ones. 

Feature Extraction 

Image Segmentation 

Image Enhancement 

 

Capture the Image 

Image Enhancement 

Capture the Image 
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A watershed algorithm further separates the joining particles. The Fragscan system [15], appears to be 

the only commercial system not using edge detection. Instead, a series of opening operations are used to 

replicate sifting. A doorsill is obtained by consecutive cleaners, as well as usual threshold assortment, and the 
image is rehabilitated to double, previously a sequence of opening actions is completed. An additional modern 

scheme, called the ore size analyst (OSA) [1], [14] uses a series of procedures to define elements. In order, the 

processing steps are: removing the noise, color enrichment via local histogram equalization, adaptive 

thresholding, and post processing consisting of whole satisfying and morphological opening actions. 

 

III. PROPOSED SYSTEM 
3.1 Image Enhancement 

The image Pre-processing step starts with image enhancement; the aim of image enrichment is to 

develop the interpretability or sensitivity of information embraced in the image for individual viewers, or to 
supply enhanced contribution is used for further programmed image processing methods.Image enhancement 

methods can be separated into two wide-ranges of categories: Spatial domain methods and frequency domain 

methods. Unluckily, there is no common assumption for influential what “good” image enrichment is when it 

appears to human-being observation. If it processing tools for other image processing methods, the quantitative 

computes can establish which methods are more suitable. In the image enrichment phase we used the subsequent 

method. 

 

3.2 Gabor Filter 

Image presentation based on Gabor function composes an outstanding limited and Multiscale 

decomposition in conditions of logons that are concurrently (and optimally) localization in space and regularity 

domains.Gabor functions (frequently in the frame of Multiscale filtering schemes) are often used in present 
models of image representation in the visual cortex for the reason that they are a high-quality estimate to the 

accessible fields of straightforward cortical cells. However, Gabor functions are not orthogonal and, as 

significance, the classic Gabor function is computationally luxurious, having remarkable dual basis functions. 

The reconstruction requires the use, among others, of iterative algorithms, neural networks, or the inversion of 

huge matrices. 

 

3.3 Image Segmentation 

Image segmentation is an important process for the most part of image analysis consequent 

assignments. In particular, many of the previous methods for image report and identification depend especially 

on the segmentation outcomes. Segmentation separates the picture into its ingredient sections or things. 

Segmentation of medical images in 2D, piece by piece has many useful functions for the medical expert such as: 

visualization and quantity evaluation of things of attention, discovery of irregularities (e.g. tumors, polyps, etc.), 
tissue quantification and categorization, and more. The goal of segmentation is to make simpler and/or modify 

the demonstration of the image into amazing that is more significant and easier to investigate. Image 

segmentation is classically used to situate things and borders (lines, curves, etc.) in images. More precisely, 

image segmentation is the method of assigning a label to every pixel in an icon such that pixels with the same 

label share convinced visual individuality. The outcome of image segmentation is a set of segments that jointly 

cover the whole picture, or a set of outlines take out from the image (edge detection). All pixels in a given 

section are related with admiration to some feature or calculated belongings, such as color, strength, or quality. 

Neighboring sections are considerably dissimilar with admiration to the equal feature(s). Segmentation 

algorithms are based on one of two fundamental goods of strength standards: discontinuity and comparison. The 

primary group is to separate the image based on unexpected modified intensity values, such as edges in an 

image. The second type is based on dividing the image into sections that are similar to the according predefined 
measure. Histogram thresholding approach falls under this category. 

 

3.4 Marker-Controlled Watershed Segmentation 

Marker-driven watershed segmentation method removes kernels that specify the incidence of things or 

environment at particular image positions. Marker positions are then set to be provincial minima within the 

topological outside (typically, the gradient of the original input image), and the watershed algorithm is used. 

A fashionable approach to resolve entity borders is to use section rising methods such as watershed. However, to 

be effective these methods require object markers. Using ad hoc rules to remove markers requires a priori 

knowledge of either a) the number of objects within an image. b) Specific image properties, or c) object 

locations (e.g., medical images registered to an anatomical template). In either case, the parameters governing 

marker extraction tend to vary from image to image, again motivating the use of machine learning approaches 

for robust identification of object markers.  



An Improved Architecture For Lung Cancer… 

www.theijes.com                                                The IJES Page 41 

In the Bayesian marker extraction algorithm utilized a naive Bayes classifier in order to generate object 

markers. Unfortunately, since the classifier is trained on the ground truth delineating whole objects, the 

approach does not provide any constraints to ensure that only one marker per target object is extracted, or that 
the extracted markers even lie within the object boundary. Naturally, one could threshold the probability map, 

using a higher value for threshold in (2). As a consequence, precision will improve at the cost of recall, and 

thereby pixels that correspond (with higher probability) to object markers may be extracted. However, there is 

still no guarantee that the markers will be within object boundaries, or that there will be a one-to-one 

correspondence between objects and markers. 

 

3.5 Features Extraction 

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. In fact, the proposed approach does the 
exact opposite; it tries to create a large number of weak features and expects the classifier to weight them 

according to their relevance during training. In general, many of the features may turn out to be irrelevant for a 

given application. However, our approach begins with a conservative feature set in order for it to be application-

independent, at the expense of increased training complexity. We have omitted the weights for the first thirty 

features, which were zero in both cases, indicating that the high resolution features are essentially considered 

irrelevant for this classification task. The fact that the high-resolution features are not used in classification 

implicitly indicates that using raw pixel values as input features for classification will result in poor performance 

and further motivate the need for feature extraction. 

 

IV. EXPERIMENTAL RESULTS 
4.1 Evaluation of Gabor filter 

A Gabor filter is a linear filter whose impulse response is defined by a harmonic function multiplied by 

a Gaussian function. Because of the multiplication-convolution property (Convolution theorem), the Fourier 

transform of a Gabor filter's impulse response is the convolution of the Fourier transform of the harmonic 

function and the Fourier transform of the Gaussian function. Figure 2 describes (a) the original image and (b) 

the enhanced image using Gabor Filter. 

 
Figure2. The result of applying Gabor enhancement technique 

 

4.2 Approach of Watershed segmentation 

Separating touching objects in an image is one of the most difficult image processing operations, where 
the watershed transform is often applied to such problem. Marker-controlled watershed approach has two types: 

External associated with the background and Internal associated with the objects of interest. Image 

Segmentation using the watershed transforms works well if we can identify or “mark” foreground objects and 

background locations, to find “catchment basins” and “watershed ridge lines” in an image by treating it as a 

surface where light pixels are high and dark pixels are low. Figure 3 shows a segmented image by watershed. 

 

 
 

Figure3. Normal Enhanced image by Gabor filter and its Segmentation using Marker- Controlled Watershed 

approach 
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4.3 Binarization Approach 

Binarization approach depends on the fact that the number of black pixels is much greater than white 

pixels in normal lung images, so we started to count the black pixels for normal and abnormal images to get an 
average that can be used later as a threshold, if the number of the black pixels of a new image is greater that the 

threshold, then it indicates that the image is normal, otherwise, if the number of the black pixels is less than the 

threshold, it indicates that the image in abnormal. The threshold value that is used in this research is 17178.48 

and the True acceptance rate (TAR) is (92.86%) and false acceptance rate (FAR) is (7.14%). 

 

4.4 Masking Approach 

Masking approach depends on the fact that the masses are appeared as white linked areas inside ROI 

(lungs), as they increase the percent of cancer presence increase. The appearance of solid blue color indicates 

normal case while appearance of RGB masses indicates the presence of cancer; the TAR of this method is 

(85.7%) and FAR has (14.3%). Figure 4 shows normal and abnormal images resulted by implementing Masking 

approach. 

 
 

Figure4. Normal and abnormal images using Masking approach 

 

V. CONCLUSION 
An image development method is raising for previous disease detection and treatment stages; the time 

factor was taken in account to discover the abnormality issues in target images. Image quality and accuracy is 

the core factors of this research, image quality assessment as well as enhancement stage where were adopted on 

low pre-processing techniques based on Gabor filter within Gaussian rules. The proposed technique is efficient 

for segmentation principles to be a region of interest foundation for feature extraction obtaining. The proposed 

technique gives very promising results comparing with other used techniques. Relying on general features, a 

normality comparison is made. The main detected features for accurate images comparison are pixels percentage 

and mask-labeling with high accuracy and robust operation. 

 

REFERENCES 
[1].  Ilya Levner and Hong Zhang,” Classification- Driven Watershed Segmentation”, IEEE TRANSACTIONS ON IMAGE 

PROCESSING, VOL. 16, NO. 5, MAY 2007 

[2].  Mokhled S. AL-TARAWNEH,” Lung Cancer Detection Using Image Processing Techniques”, Leonardo Electronic Journal of 

Practices and Technologies ISSN 1583-1078 Issue 20, January-June 2012 p. 147-158 

[3]  Zhi-Hua Zhou*, Yuan Jiang, Yu-Bin Yang, Shi-Fu Chen,” Lung Cancer Cell Identification Based on Artificial Neural Network 

Ensembles”, National Laboratory for Novel Software Technology, Nanjing University, Nanjing 210093, P.R.China  

[4].  Oscar Nestares, Rafael Navarro, Javier Portilla and Antonio Tabernero*, EFFICIENT SPATIAL-DOMAIN 

IMPLEMENTATION OF A MULTISCALE IMAGE REPRESENTATION BASED ON GABOR FUNCTIONS”.  

[6].  Jianwei Yang, Lifeng Liu, Tianzi Jiang *, Yong Fan,” A modified Gabor filter design method for fingerprint image 

enhancement”, National Laboratory of Pattern Recognition, Institute of Automation, Chinese Academy of Sciences, P.O. Box 

2728, Beijing 100080, PR China Received 17 June 2002; received in revised form 8 January 2003 

[7].  Anita Chaudhary* , Sonit Sukhraj Singh*,” LUNG CANCER DETECTION USING DIGITAL IMAGE PROCESSING”, 

IJREAS Volume 2, Issue 2 (February 2012) ISSN: 2249-3905 

[8]  MING T CHUANG, ALBERTO MARCHEVSKY, ALVIN S TEIRSTEIN, PAUL A KIRSCHNER, JEROME 

KLEINERMAN,” Diagnosis of lung cancer by fibreoptic bronchoscopy: problems in the histological classification of non-small 

cell carcinomas”, Downloaded from thorax.bmj.com on September 18, 2012 - Published by group.bmj.com 

[9].  Rafika Harrabi* and Ezzedine Ben Braiek,” Color image segmentation using multi-level thresholding approach and data fusion 

techniques: application in the breast cancer cells images”, Harrabi and Ben Braiek EURASIP Journal on Image and Video 

Processing 2012, 2012:11 http://jivp.eurasipjournals.com/content/2012/1/11 

[10].  J. Angulo, S. Velasco-Forero, J. Chanussot,”MULTISCALE STOCHASTIC WATERSHED FOR UNSUPERVISED 

HYPERSPECTRAL IMAGE SEGMENTATION”. 

http://jivp.eurasipjournals.com/content/2012/1/11


An Improved Architecture For Lung Cancer… 

www.theijes.com                                                The IJES Page 43 

[11].  Erlend Hodneland1, Xue-Cheng Tai2, Joachim Weickert3, Nickolay V. Bukoreshtliev1, Arvid Lundervold1, and Hans-Hermann 

Gerdes1,” Level set methods for watershed image Segmentation”. 

[12].  Connie E. Kim 1, Kam-Meng Tchou-Wong 1,2 and William N. Rom 1,2,*,” Sputum-Based Molecular Biomarkers for the Early 

Detection of Lung Cancer: Limitations and Promise”, Cancers 2011, 3, 2975-2989; doi:10.3390/cancers3032975 

[13].  SYLVAIN FISCHER, FILIP ˇSROUBEK, LAURENT PERRINET,” Self-Invertible 2D Log-Gabor Wavelets”, International 

Journal of Computer Vision 75(2), 231–246, 2007 c_ 2007 Springer Science + Business Media, LLC. Manufactured in the 

United States. DOI: 10.1007/s11263-006-0026-8 

[14].  Prof. Swarnalatha. P, Prof. Prabu S,” Microscopic Image Segmentation and Recognition on Cancerous Cells”, Swarnalatha.P. et. 

al. / International Journal of Engineering Science and Technology Vol. 2(11), 2010, 6771-6778 

[15].  Linda L. Humphrey, MD, MPH; Steven Teutsch, MD, MPH; Mark S. Johnson, MD, MPH,” Lung Cancer Screening with 

Sputum Cytologic Examination, Chest Radiography, and Computed Tomography: An Update for the U.S. Preventive Services 

Task Force”. 


