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ABSTRACT

More number of deaths occurring every year due to a
common health issue cancer. It is one of the diseases
distributed over large area. Among all, lung cancer is most
predominant having high death rate. Hence this is most
important and a lot of research is going on and to identify
lung cancer CT (Computed Tomography) scanned images
are used. They provide a picture detailed with growth of
tumor and tracks its growth in body so it is better by
providing good results compared to other techniques.
Therefore in medical fields most of the image processing
techniques are used to detect the cancer in its early stages .In
this paper we present an approach to detect lung cancer in
scanned images. The steps involved in it is proposed using
methods of image preprocessing where median filter is used
followed by segmentation here mathematical morphological
operations are used. Geometrical features like area,
perimeter, and eccentricity are calculated to tumor detected
part. At last SVM classifier is used to classify whether it is
cancerous (Malignant) or normal (Benign).
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1. INTRODUCTION

Cancer is a widespread disease where deaths due to it are
increasing nowadays. Among all lung cancer is predominant
for men and women compared to all other cancers. It occurs
because of uncontrollable cell growth in lung tissues. It is
caused due to smoking and eating tobacco causing cancer in
lung tissues. The cancerous nodules are called malignant
tumors [1]. Lung cancer is the leading cause of cancer deaths
worldwide. Despite advances in detection and diagnosis and
therapies, many people still develop fatal disease. If cancer
gets detected early, it's fatality rate decreases. Higher the
detection time higher the fatality.

Lung Cancer is classified into two major groups based on the
cell size i) cell size is small and ii) cell size is large. Cancer
is divided into four stages and this staging has been done
according to the size of tumor and node location. Computed
Tomography scanned images are more effective to be used
in detecting and diagnosing of lung cancer compared to the
normal chest X-ray [2]. Cigarette smoking is top in the list
for the factors causing lung cancer resulting in 85% and 75%
cases of male and female respectively. Lung cancer causes
29% of entire cancer deaths. There is a higher chance of
survival rate when the cancer is detected in it’s early stages.

It is estimated that males are having 85% of cancer cases and
females have 75% which occurs due to cigarette smoking.
There are approximately 1,372,910 cancer cases in 2005 and
deaths are expected to be 5,70, 280 to occur in United States
due to cancer. It is also estimated that among those 1,63,510
deaths are caused due to lung cancer which constitutes 29%
of total deaths.

The computed tomography scanned image is a combination
of several different X-ray images which are taken from
different angles so that using it we can see the internal organ
part without cutting the organ i.e; inside the organ without
cutting [6] [7 ]. CT scans provide better information about
the images than conventional X-ray imaging, especially
about blood vessels and soft tissue such as internal organs
and muscles. It is an automated system so there will not be
any human errors. It is also preferred over all other
modalities as it has less distortion and is more reliable [3-5].
Here in this methodology we proposed a system that
includes  database, image  preprocessing,  image
segmentation, extraction of features and a classifier.

2. METHODOLOGY

The methodology used for detecting lung cancer is CT
image. Where this proposed system is consists of five stages
and the detailed explanation about each stage is given in the
below figure 1.
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Figure 1: Proposed System
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2.1. Data collection

It is the first step, where we store all the CT scanned
images. Two varieties of images are taken from the
database which contains the computed tomography
images of patients having cancer and no cancer.

2.2. Image preprocessing

The main aim of this stage is to remove or suppress the
noise or unwanted distortions and to enhance the image.
Here we have two steps Image smoothing and Image
enhancement. As CT images are taken out from a
machine the image is added with some noise [8-10].
Image smoothing is used to eliminate noise. Here median
filter is used to eliminate the unwanted distortions or
noise. Median filtering is an effective technique as it
removes noise while preserving the edges and doesn’t
blur the image.

To enhance the image we are using contrast adjustment
so that affected quality of image caused due to variations
in contrast is reduced [14]. It enhances contrast of image
by transforming new values to input pixel values. By this
data gets saturated default at low and high.

2.3. Image segmentation

In segmentation the required ROI (region of interest) of
image will undergo an operation called segmentation
which will separate the tumor part from the image [11-13].
Here we are going to use morphological operations. These
are very powerful tools used to segment an image.
Morphological opening operation is performed over the
preprocessed image it firstly erodes the image and then it
dilates the eroded image using the same structuring
element for both the operations. Here we can also use
marker controlled watershed segmentation to segment the
image as it also works on morphological operations where
we are using opening by reconstruction operation. In this
we erode the image and use morphological reconstruction
to segment the tumor part.

2.4. Feature extraction

From the segmented image we have to calculate the
features of the tumor. Here we are going to calculate the
features area, perimeter, eccentricity this is the major
step in the whole process. All these features are
geometrical features.

1. Area: It gives the no.of pixels that are
acquired by value high and registered as 1 in
lung nodules. It is a scalar quantity,i.e:taking
the values and doing the summation

2. Perimeter: It is also a scalar quantity where it
gives the number of pixels that are having
high value at the borders of the lung
nodule,i.e: having the pixel value as 1 at the
border and summating them

3. Eccentricity: It is the ratio of the distance
between the foci of the ellipse and its major
axis length. Its value is between 0 and 1.

2.5. Classification

This stage involves classifying the cancer type whether it is
Malignant or Benign. Here the classifier used is SVM
classifier [15]. SVM classifiers are supervised learning
models that are identified using their pattern. Support vector
machines (SVM) can be used when our data has exactly two
classes. The best hyper plane is found to classify the data, it
creates two classes with different data points. So that we can
find the best hyper plane of classifier with the
largest margin between the two classes.

3. RESULTS

The results of proposed system are implemented using
MATLAB software. Here we are going to use Arduino Uno
and LCD display also in order to print the type of cancer on
the screen display i.e, whether it is malignant or benign. The
images are stored in the dataset consisting of images with
cancer and without cancer and the images in the dataset look
like the follows.
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Figure 2: Original image

The median filter will be applied to the input image to
remove the noise from it. As the input is a scanned CT image
it consists of salt and pepper noise to remove it we are using
median filter.
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Figure 3: Filtered image

Now to enhance the filtered image we have used contrast
adjustment technique.

In segmentation stage the input image is divided into several
parts to give the required ROI (region of interest) for the
next stage. In order to extract required ROI we are using the
technique called morphological operations based on
structuring element then it is masked to extract the tumour
region from scanned CT image.
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Figure 4: Segmented image

From the acquired data after segmentation we got the tumor
region. Where we have to calculate the geometrical features
(table 1) like area, perimeter and eccentricity and these
features send to classifier as inputs to justify whether the
cancer is malignant or benign

Table 1: Geometrical Features

S.No Features Values
1 Area 1024
2 Eccentricity 0.78
3 Perimeter 196.3
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Figure 5: MATLAB results

After feature extraction, Support Vector Machine (SVM)
classifier is used to determine whether the CT scan images
are malignant or benign.

After classification the result what we have got is also
printed on LCD display using Arduino Uno.

4. CONCLUSION

The most extensive disease in the world is lung cancer. It
ordinarily begins in bronchi lined by the cells and other parts
of the lung. Detection time plays major role in diagnosing
the disease. Detection method and diagnosing methods can
be used to decrease the spread to the world. For more
accuracy the work that has to be done into three stages
1.Enhancing the image, 2.Segmenting the image and the
other is 3.Extracting the features. Scanning gives most
effective results. Lung nodule detection in CT scanning
plays a major role in research. This technique is emerging,
even many enchantment techniques that can be included to
make them work more efficiently.
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