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ABSTRACT

This paper deals with formation of a lung cancetedéon system. The system formed can take anyofypedical
image within the three choices consisting of CT] iRl Ultrasound images. Here the proposed modeééisloped
using the various techniques of image processihg.r€sult of image processing may be either a fsgadures or
parameters associated with the image or an imageifit The system formed accepts any one of meidicaje
within the three choices consisting of MRI, CT &Hulasound image as input. After preprocessingnedige, Canny
filter is used for Edge detection. This presentkyoroposes a method to detect the cancerous dédistigely from
the CT, MRI scan and Ultrasound images. Supergdagmentation has been used for segmentation andrGab
filter is used for Denoising the medical imagesn@ation results are obtained for the cancer deteckystem
using MATLAB and comparison is done between theethredical images.
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INTRODUCTION

One of the major reason for non-accidental deatameer. It has been proved that lung cancer isojhimost cause
of cancer death in men and women worldwide. Tteldeate can be reduced if people go for earlyrdiag so
that suitable treatment can be administered bylihi&cians within specified time. Cancer is, wheegroup of cells
go irregular growth uncontrollably and lose balatedorm malignant tumors which invades surroundisgues.
Through the blood stream or lymphatic system thecen cells can also reah other parts of body coasly
spreading from the new location. Cancer can besified as Non-small cell lung cancer (NSCLC) anchbroell
lung cancer (SCLC).In this paper we confine to Nemall cell lung cancer(NSCLC) as it is more prenalthan
small cell lung cancer(SCLC). There's a differebeéween the diagnosis and treatment of non-smihland small
cell lung cancer. The various ways to detect lumgcer is by the use of image processing , patesrognition and
artificial neutral network to develop Computer ad#iagnosis. In this paper we use the techniqudsatgorithm
used in image processing to detect cancer in tty@es of medical images. In this system first dftla¢ medical
images are recorded using a suitable imaging syskémimages obtained are taken as input for tkeesy where
the image first go through the various steps ofgenprocessing like preprocessing, edge detectionpmological
processing ,feature extraction. In this paper, €ansmage , MRI scan image and ultrasound imagessed. A CT
scan or Computerized Axial Tomography (CAT) scanthe most sensitive and specific detection modality
produces cross-sectional images of specific avéasanned object by the use of computer processedbination
of many X-ray images taken from different anglediRavaves and magnetic field is used to form imaafes body
in an imaging technique known as Nuclear Magnet@isdRance Imaging ( NMRI) The aim of this papeoidésign
a system which can take any one of the threeasag input and produces the desired output. Hueitdm used
are efficient in terms of sensitivity, specificind accuracy. The proposed model consists of fatipwteps such
as: Collection of lung image data set, preprocgssdge detection, morphological processing ancheatation of
CT and MRI images. Every step is described in frrdections.
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EXPERIMENTAL SECTION

The In this section, the methods used for the pe@anodel is described. From this, the best metttudh can
detect cancer and extract cancer tissue informdtamn the two images is found. Finally the compamiss done
amongst all the images. The steps to classificatiduang cancer are given in the Fig.1

IMAGE PRE PROCESSING
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l
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Fig.1. Lung Cancer detection system flowchart

The data used for this paper includes 6 CT and Rb $¢an images of lungs. The lung’s image haveredsion of
512 x 512.

I. Image Preprocessing

Image pre-processing is used to reduce noise amphpe the images for further steps such as segtioentd
diminishes distortion in image and enhances thevagit features. Thus a rectified image is obtairkeat. this
purpose, MATLAB software has been used. The vargeps involved in image processing are smoothimgge
enhancement, green layer separation and graydewskrsion.

[1. Image Enhancement

The various image enhancement techniques can bgarated as spatial domain methods and Frequenmgido
methods. Different image enhancement techniquessae for all the different images. This includewsething of
image and removal of noises, blurring etc. Gablterfivas found to be suitable for both the CT andlINmages
.The filtering of image proves to be useful forthar steps.

[11. Layer Separation

An image is formed of pixels. Each pixel considtR&B values. In this paper, layer separation edus eliminate
the effect of other two colors i.e. red and blud agpresent the image in green color. It reducesctimplexity for
proper conversion to gray level.

V. Gray Conversion

This includes conversion of colored image with fExeaving RGB level into Gray level. A Gray levalage can be
easily processed in comparison to colored image. rEason are the pixels to be processed sepavataih have
different RGB values. Therefore Gray conversiopresferred.

V. Lung Region Extraction

Super pixel Segmentation

Separation of objects and regions of interest ftben other parts of the image is used so that tregércan be
properly analyzed. For performing segmentationtdwhniques used depends upon specific applicaitiaaging
modality and other factors etc. For instance jthage pixels are classified into anatomical regisuch as muscles ,
bones and blood vessels or into pathological regguth as tissue deformities , multiple sclerosts@ncer based
on it's usefulness in a particular application [1Bb achieve a better orientation the image seggttien of lung
region in all the three type of image is performiedage slicing algorithm is the first step to fh@cessing of the
images of raw data. The best image is chosen fa@mesulting binary images. This is very in egtirsg the lung
region with certain degree of accuracy and shagr@gher techniques can be used for different msesequential
manner resulting in further improvement of choseagde features.

The various morphological processing techniques losion and dilation steps reduces irrelevatdild that may
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increase difficulties to the lung border extractimocess [13].The aim of the outlining border isetdract the
structure’s border called as lung border extractibis helpful in eliminating useless structuresnfi lungs. [11]

Segmenting Extracted Lung Nodule

Proper analysis of an image can be done after sggiien as it makes the image more meaningful asiee to
analyze. It can be used to clear cut the boundéiress, curves etc.) and objects in image. Morxcisely, image
segmentation is the process of assigning a lab#laixels with the same visual characteristicannimage [9].
The result of image segmentation is a set of setgrtéat collectively cover the entire image or aicfecontours
obtained from the image (edge detection).

There is a similarity between the pixels in a givegion in the context of some computed propeitg kolor,
intensity, or texture. The neighborhood lying rewienay differ with respect to some characteristic(s

This has been done using edge detection and the fsteit are:

1. An Edge is a set of allied pixels that lie oa Houndary between two regions.
2. Edges are detected by Canny method.

3. Canny method is chosen because of its Accufagy.

V1. Feature Extraction

The image feature extraction stage is an impoigtey which represents the final output and by usiggrithms
and techniques we can determine the normality &ndranality of an image. The algorithms and techegjdetect
and eliminate various non-desirable portions opshgfeatures) present in an image during imageesging. The
segmentation is carried out first on lung regioliofeed by steps of feature extraction to get i@sthees. Finally in
relevant with some diagnosis rule the cancer nadada easily be detected in the lungs. To havebdiagnosis
,these diagnosis rules can be used to eliminatéatbe detection of cancers nodules resulted thr@egmentation .
Among the features used in the diagnostic indisatdrich was found the literature were:

» Area of interest

» Shape

» Size of nodule and

» Contrast Enhancement
» Calcification

To obtain accurate diagnosis we experimentally dothe above suitable texture features. As a maftéact, the
first feature (the area of the candidate regioalject) is used for:

 Elimination of very small candidate object (Aliedess than a thresholding value).
 Elimination of isolated pixels (seen as nois¢him segmented image).

By the use of necessary feature, the eliminatiothefextra candidate regions that probably will fooin a nodule
can be achieved. Moreover, it's utilization helpsminimizing the computation time required in thpcoming
diagnostic steps.

The next aspect is calcification in which we diseothat Diffuse, central, laminated or popcorn ifigktions are
benign patterns of calcification. in hematomas grahulomatous disease , the above mentioned caltifn has
been spotted. As a signal of benignity, the otberaining patterns should not be considered. Féemtatknown to
have a primary tumour, this rule proves to be ifai In patients having osteosarcoma or chondcosaa there
was evident diffuse in calcification pattern. Sarily, in patients who suffered from GI- tumounsdapreviously
had chemotherapy, central and popcorn pattern waereed. The 3rd feature which was carried outhiape
Japanese that proved a polygonal shape as walltliee-dimensional ratio > 1.78 and a periphanbl geural
location as a sign of benignity through the scregnA polygonal shape is a lesion having multigleets.

Maximal Transverse dimension divided by maximalieat dimension gives three dimensional ratio. Agéathree-
dimensional ratio shows that the lesion is propodtely flat, which is a benign sign. Solitary poimary nodule
(SPN) which is the 4th feature is a single intrepahymal lesion less than 3 cm in size and notcéssal with
atelectasis or lymphadenopathy. Mass is basicallydule which is greater than 3 cm in diameter.

An analysis/ distinction is made stating thatsdasigreater than 3 cm are usually malignant, wéritaller lesions

can be either benign or malignant.
Swensen et al observed the relationship betweesizbeof a SPN and the chance of malignancy inhartat high
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risk for lung cancer. For smaller lesions it wasaaded that benign nodule detection rate is hiafithe over 2000
nodules that were less than 4 mm in size, nonemedignant.

The 5th feature which was contrast enhancementakas and it provided the resukts that less thaHWU5possess
a very high predictive value for begnignity(99%).

After a baseline scan, 4 consecutive scans arerpeetl at an interval of 1 minute after a baselotans[13]

This applies only for nodules with the followindestion criteria:
1. Relatively spherical

2. Nodule > 5mm

3. Homogeneous, no necrosis, fat or calcification

RESULTSAND DISCUSSION

In this paper Lung CT, MRI AND Ultrasound imagesed were obtained from a specialist medical imagamger.
The image enhancement is done using Gabor filtéer Aenhancement step, the images were passed|&ysn
separation step and then converted to Gray levag@nFor segmentation Superpixel segmentation itigomwas
used thus lung region or (ROI) is extracted. Tiepstapplied on CT, MRI and Ultrasound images asvslio Fig.
3.1, Fig. 3.2 and Fig. 3.3 respectively.

Fig.2: Segmentation stepsfor CT Image a) input denoised image, b) green layer separation, c) gray level intensity, d) edge detection, €)
mor phological processing f) segmentation, g) superpixel ssgmentation
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g)
Fig.3: Segmentation stepsfor MRI Image a) input denoised image, b) green layer separation, c) gray level intensity, d) edge detection, €)
mor phological processing, f) sesgmentation, g) super pixel segmentation

g)
Fig.4: Segmentation stepsfor Ultrasound | mage a) input denoised image, b)green layer separation c)gray level intensity , d) edge
detection , , €) morphological processing, f) segmentation, g) super pixel segmentation
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CONCLUSION

The major image modalities have been studied m ghivey of cancer detection through image proegsséd on
CT, MRI and Ultrasound images. We proposed a methiodegmentation of both MRI ,CT and Ultrasouncdes.
Correct identification of cancer cell is done byudying the necessary features extracted for the images.
Ultrasound images as well to detect the validityhid system.

FUTURE SCOPE

By the process used the complexity is reducedhénsystem and diagnosis confidence is enriched.h&Ve used
Gabor filter for noise reduction for the two imag€anny filter is used for edge detection and finale go for
superpixel segmentation. Further we can do thesifieation through Pearsons and Spearman algorithatetect
the cancer prone region in all the three imagesc#ego for different algorithms like particle swaoptimization,
SVM algorithm for further classification and faducing false positive results.
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