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Abstract: 

Recent years, the image processing techniques widely used in a several medical fields for image improvement quality in earlier 

detection and treatments stages, where the time is very important factor to know and discover the abnormality of issues in ta rgeted 

image, especially in a various cancer tumours such are lung cancer, breast cancer, and many more. The Image quality and a 

accuracy is the core factor fo r research, image quality as well as improvements are depend on the enhancement of stage where the 

low pre-processing technique is used a based on the Gabor filter with-in a Gaussian rule. Following segmentations purpose we are 

using watershed algorithm and principles, an  enhanced image reg ion of the object o f interest that used as the basic foundatio n are 

informat ion of feature extraction is obtained. Watershed Algorithm using Distance Transform is applied to Image Segmentation is 

discussed in this paper. After applying Watershed Algorithm we get an over-segmented image. The post processing stage 

consists of tumor detect ion and segmentat ion in  which  the area o f the tumor is  calcu lated . The results are done on a medical 

lung database the result shows robustness of the system in detecting  and segment ing  tumor reg ion in d ifferent  depths. The 

designed GUI supplies user with tumor reg ion and area, and t ime of each  stage.  
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I.  INTRODUCTION 

 

Lung cancer is a disease of the abnormal cells that are 

multip lying and growing in-to the tumour. Cancer cells can be 

a carried away from lungs in blood, or lymph flu id that are 

surrounds the lung tissue. Lymph flows through a lymphatic 

vessels, which are drain in -to lymph nodes that located in the 

lungs and in the centre of a chest. The Lung cancer often 

spreads in to toward the centre of the chest, because a natural 

flow of lymph is out of the lungs is towards to the centre of 

the chest. a Metastasis occurs when the cancer cell leaves a 

site where it’s began and moves in-to a lymph node or another 

part of the body through the a blood stream [1]. A  Cancer that 

starts in the lungs is called primary cancer of lung. There are 

several diff types of lung cancers, and these divided into a two 

main group: 1. Small cell lung cancer and, 2. non-small cell 

lung. Cancer has three subtypes: is Carcinoma, 

Adenocarcinoma & Squamous cell carcinomas. The rank order 

of the cancers for the both males and females among Jordanian 

in the year of 2008 indicates that there were 359 cases of the 

lung cancer accounting for a (7.7 %) of all diagnosed newly 

cancer cases in the 2008. The Lung cancer is affected 298 

(13.3 %) male and 58 (2.4%) of females, with a males to 

female ratio is 5:1 which Lungs cancer ranked second in the 

males and 10th among in females [2]. Fig-image 1 shows a 

general description of lung cancer detections systems that 

contain four basic stages or steps. The first stage starts with a 

taking the collections of CT images (normal image and 

abnormal image) in the available Database from the IMBA 

Home VIA & ELCAP Public Access, [3]. The second step 

applied to a several techniques of image enhancements, to get 

best quality of the image results and clearness. The third step 

applied to the image segmentation algorithms which play an 

effective rule in image processing stage, and the fourth step to 

obtains the a general features from enhanced image and 

segmented image which g ives indicators of a normality or 

abnormality of image. 

The rank order of the cancers for the both males and females 

among Jordanian in the year of 2008 indicates that there were 

359 cases of the lung cancer accounting for a (7.7 %) of all 

diagnosed newly cancer cases in the 2008. The Lung cancer is 

affected 298 (13.3 %) male and 58 (2.4%) of females, with a 

males to female rat io is 5:1 which Lungs cancer ranked second 

in the males and 10th among in females [2]. Fig-image 1 

shows a general description of lung cancer detections systems 

that contain four basic stages or steps. The first stage starts 

with a taking the collections of CT images (normal image and 

abnormal image) in the available Database from the IMBA 

Home VIA & ELCAP Public Access, [3]. The second step 

applied to a several techniques of image enhancements, to get 

best quality of the image results and clearness. The third step 

applied to the image segmentation algorithms which play an 

effective rule in image processing stage, and the fourth step to 

obtains the a general features from enhanced image and 

segmented image which g ives indicators of a normality or 

abnormality of image. The aim of this pro ject was a detect 

feature for an accurate of images comparison and pixels 

percentage of mask-labelling and early detection of lung 

nodule and lung cancer. 

 

II. LITERATURE S URVEY 

 

1993 Chiou et al. [1] des igned an art ificial neural network 

based hybrid  lung  cancer detect ion  system, which  was  used 

to improve the accuracy of d iagnosis. Hayashibe et  al. [2] 

proposed an automatic method based on the subtraction  

between  two serial mass chest rad iographs, which  was  used 

in  the detect ion  of new lung nodules . Mori et  al. [3] 

proposed a p rocedure to  extract b ronchus area from 3-D 

chest X-ray  CT images. Zhou et al. [4] designed an  

automat ic patho log ical d iagnosis p rocedure named Neural 

Ensemble based Detect ion  (NED) is p roposed and  realized  

in an  early stage Lung Cancer Diagnosis System (LCDS). 

In 2011 Sharma et  al. [5] app lied  computer A ided  

Diagnosing (CAD) system for detect ion o f lung cancer. 
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This system generally first segments the area of interest 

(lung) and  then  analyzes  the separately  obtained  area for 

nodule detect ion in o rder to d iagnos is the d isease, as result  

90% sensit ivity  with 0.05 false pos it ives per image.  

Tarawneh [6] int roduces a lung detect ion algorithm 

depends on gabor filter and  watershed algorithm. The 

system achieved 85.165 rates on  5 persons. Ayari [7] 

combined computed tomography (CT) medical images, 

image processing  and Fin ite Element  (FE) techn ique to  

grasp the pat ient  lung t issue response under gradual stages 

of lung  cancer. Fin ite Element  models  based on  lung  CT 

images o f d ifferent pat ients are used to  detect  the d ifference 

between  mechanical parameters in  both normal and  

patholog ic cases. Vivanti [8] p roposed a fu lly automat ic 

algorithm for lung tumor segmentat ion in fo llow-up CT 

studies that takes the advantages o f the baseline 

delineat ion . They  app lied  their system on  80 pairs o f CT 

scan from 40 pat ients with  ground -t ruth segmentat ions by  a 

rad io log ist yield  an average DICE overlap erro r of 14.5 %, 

a sign ificant improvement from the 30%. Hussain et al. [9] 

designed a lung detect ion system us ing art ificial neural 

networks and fuzzy classificat ion  to detect  cancer in  CT 

scan images  

 

III.PROPOS ED METHODOLOGY 

 

 
Figure. 1. Block diagram of Lung Nodule Detection 

system 

 

IMAGE ENHANCEMENT  

 

There are two types of enhancement technique, Special 

domain and Frequency domain. Due to enhancement we 

improve the quality of images, fo r human viewer or to provide 

better input to image processing technique. We use histogram 

equalization technique for enhancement. 

 

IMAGE S EGMENTATION  

 

The Image segmentation is an essential process for the most 

image analysis and subsequent tasks. In the particular many-

existing techniques for image description and recognition and 

depends highly on the segmentation results [7]. Segmentation 

or div ides image into its constituent regions and objects. 

Segmentation of the medical images in  the form of 2D, slice 

by slice has a many useful applications for medical 

professionals such as: visualizat ions & volume estimations of 

objects of interested area, detection of abnormalit ies (e.g. 

tumour’s, polyps, etc.), the tissue quantification and they 

classification, and many more [8]. The goal and aim of 

segmentation is to simplify or change the representation of 

image into something that in to the more meaningful and 

easier analyses. The Image segmentation is typically and 

mainly we used to locate objects and boundaries of selected 

image (curves, lines, etc.) with the images. More precise, 

segmentations of image is the process of the assigning the 

label to the each and every p ixel wit  in  the image 

segmentat ion funct ion (Sobel Filter) on that image. such 

pixels with the same label shares certain visuals characteristic 

[9]. Result of segmentation image is the set of segments that 

are collectively  covers the entries image, or the set of contours 

from extracted the image (detection edge). Of All pixels in a 

given regions are similar to respect to some characteristics or 

computed property, such the colour, intensity’s, or texture of. 

Adjacent of regions to different with respect to the 

characteristic(s) same. Segmentation algorithms based on one 

of two basic properties of intensity of values: discontinuity 

and the similarity. The first (1) category is to partition of the 

image based on the abrupt changes in the intensity, such as 

edges in image edges of the image. The second (2) categories 

is based on the partitioning of the image into its regions that 

are similar to according to a predefined criterions. The 

Histogram threshold approach falls to under this category.  

 

Watershed Segmentation Approach  

 

 Marker-driven watershed segmentation technique extracts a 

seeds that indicate a presence of objects or a background at 

image specific locations. Marker locations are set to be 

regional min ima within topological surface (typically, gradient 

of orig inal I/p image), the watershed algorithm is applied to 

[11]. Separating the touching objects in  an image is one of 

most difficu lt image processing operation, where a watershed 

transform is often to apply such problem. Marker controlled 

watershed segmented approach has 2 types: 1.External 

associated with the background and 2. Internal associated with 

an object of interest. 

 

FEATURE EXTRACTION: 

 

It is important stage in image processing tequnique. it detect 

desired portion or shape of an image.for the classification 

purpose we need the features as like area,  perimeter, 

roundness, eccentricity. 

  

1.Area: It  is the scalar value that gives actual number of 

overall nodule pixel in the extracted ROI. Transformation 

function creates an array of ROI that contains pixels with 255 

values. 

 Area = A = (Ai,j , X ROI[Area] = I , Y ROI[Area] = j)  

Where, i, j are the pixels within the shape. ROI is region of 

interest. X ROI[ ] is vector contain ROI x position, Y ROI[ ] is 

vector contain ROI y position[3].  

 

2. Perimeter: It  is a scalar value that gives actual number of 

the nodule pixel. It is the length of extracted ROI boundary. 

Transformat ion function create array o f edge that contain pixel 

with 255 values that have at least one pixel which contain 0 

values  

[3]. Perimeter = P =(Pi,j , X  

edge[P ] = i, Y edge[P ] = j) 
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 Where, X edge [ ] and Y edge[ ] are vectors represent the co-

ordinate of the ith and jth pixel forming the curve, 

respectively[3].  

 

3. Eccentricity: This metric value is also called as roundness 

or circularity or irregularity comple x (I) equal to 1 only for 

circular and it is less than 1 for any other shape. 

 

Eccentricity = Length of Major Axis/ Length of Minor 

Axis 

 

4. Roundness :  

The roundness value is to 1 only for circular and it is less than 

1 fo r any other shape for circular and it is less than 1 for any 

other shape 

 

IV. RES ULT  

 

To Insert Image in Matlab:- We select the images from 

database. In the form of JPEG/PNG format  

 

 
 Figure.2.Select the Images  

 

To convert color image into gray image:- Convert the color 

image into gray scale images. 

 

 
 Figure.3.grey scale conversion  

 

To Enhance Image:-We use histogram equalizat ion technique 

for enhancement 

 
 Figure.4. Enhanced image 

V. CONCLUS ION 

 

The image improvement techniques are developing for earlier 

disease detections and the treatment stages, the time factor is 

taken in account to discover the abnormality issues in the target 

images. Image accuracy and quality is a core factors of this 

research r project, the quality of image assessment as well as 

the enhancement stages where were adapted to low pre-

processing technique based on the Gabor filter within the 

Gaussian rules and function. The proposed technique and 

method is efficient for image segmentation and principles to be 

a region of the interest foundations for feature extraction and to 

obtaining. The proposed technique gives a very promising 

result’s comparing with other used techniques or old 

techniques. Relying on the general features, the normality 

comparison is made on. The main detected features for the 

accurate images comparison on pixels percentage and mask 

with high accuracy and robust operations. in the end of results 

we are finding in this project false positive lung nodule cancer 

.our research till now we are completed all the enhancement 

and segmentation, further we are finding area of the nodule and 

size of the nodule and what stage of the cancer.. 
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