IOSR Journal of Electrical and Electronics Engineering (IOSR-JEEE)
e-ISSN: 2278-1676, p-ISSN: 2320-3331, Volume 15, Issue 6 Ser. 1l (Nov. — Dec. 2020), PP 41-44
www.iosrjournals.org

Detecting the Stage of Lung Cancer by IFCM Clustering and
ANN

A Dineshl S.Sakthidaranz, R.Devaprasath®, A.Ragulraj*, Mrs. E. Niranjana5
1,2,3,4UG
Student, Department of BME, Rajiv Gandhi College of Engineering and Technology, Puducherry.

5
professor, Department of BME, Rajiv Gandhi College of Engineering and Technology, Puducherry.

Abstract: Lung cancer could be a condition that causes cells to divide within the lungs uncontrollably with the
exception of Non-small cell carcinoma and tiny cell carcinoma, there are a unit several alternative sorts like
respiratory organ tumor, adenoid cystic carcinomas, lymphomas etc. which may result in the death of patient if
not detected early. Concerning thirteen of all carcinoma area unit tiny cell carcinoma and concerning eighty
four area unit non-small cell carcinoma. The aim is to implement unvaried fuzzy ¢ mean (IFCM) clump rule on
CT pictures of carcinoma so calculate the world of the respiratory organ affected region. During this
classification Artificial Neural Network (ANN) rule area unit applied to stimulate the behavior of biological
system composed of neurons. In MATLAB version 2016 the aroused image would be processed to induce result
the output of whether or not the cancer is gentle or moderate or significant.
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I.  Introduction

Cancer could be a cluster of diseases begins in cells that are the basic building blocks of a body. There
are different types of cancers however all start with the cells growing out of management. The kind and stage of
cancer can be determined by wherever the abnormal growth happens within the body and therefore the variety
of cells that start to grow abnormally. The kind of cancers typically found in adults is endometrial cancer, skin
cancer, carcinoma, ovarian cancer and breast cancer. Of those cancers, the foremost common variety of cancer is
that the carcinoma. This type of cancer is common thanks to smoking. The earlier it's detected; the better is that
the probability of solidification. There are 2 major sorts of lung cancer: tiny cell carcinoma and non-small cell
lung cancer. Out of this non-small cell, carcinoma is very often found. For carcinoma detection one in all the
most important and basic steps is screening. Screening is the method used for identification of nodules. A
nodule could be a white color spot gift on lungs that's visible on X-ray or Computed Tomography (CT) scans
Images. Respiratory organ nodules can appear in X-ray or CT scan image if and provided that its diameter is
regarding one cm. A nodule could also be of 2 types: Either a benign or a mass. A nodule that's three cm or less
in diameter is termed a respiratory organ or benign nodule. These sorts of nodules are non-cancerous. Another
variety of nodule whose size is larger than three cm is in diameter is termed as a respiratory organ mass. This
kind of nodule is a lot of probably to be cancerous and desires to be detected as early as possible.

Il.  Existing model:
A. Low-dose computerized tomography (LDCT):

An LDCT scan appearance for abnormalities within the lungs that might be cancer or might develop
into it. a traditional CT scan is additional sensitive than LDCT however still LDCT is most well-liked over
CT thanks to its ability to incessantly acquire knowledge, les scanning time and lower radiation exposure dose.
In LDCT a three-dimensional image of the lungs is taken and nodules with size as tiny as that of a grain of
rice is detected. As LDCT scans area unit a great deal sensitive they continuously show nodules that will not be
cancer. These nodules got to be followed over time to ascertain if they're growing.

B. Margin of Nodule:

The margin of nodule means thatthe realmor boundary or edge wherever the nodule
is connected with the conventional respiratory organ tissue. The margins of the many cancerous nodules area
unit uneven appearance high-pitched and area unit typically termed as speculated. Most of the nodules that area
unit non-cancerous have really swish or spherical margin.

DOI: 10.9790/1676-1506024144 www.iosrjournals.org 41 | Page



Detecting the Stage of Lung Cancer by IFCM Clustering and ANN

C. K-Means clustering:

The K-means formulais that the superior formulato resolve the agglomeration drawback. The k-
Means formula runs multiple times to create a bunch of a cluster. The formula works in following steps:
Step 1: At the start begin by presumptuous the worth of K (no. of clusters).
Step2: Then divide the info into k partitions referred to as clusters.
The coaching samples isalso appointed consistently or indiscriminately by victimisation the
subsequent procedure:
1. Single- part clusters is also taken because the initial k coaching samples.
2. Then the remaining (N-K) samplesis also appointed with the wvalues nearest to the centre of
mass. Once distribution every sample, the centre of mass is re-computed.
Step 3: Currently take every sample one at a time and re-compute its distance from the centre of mass of
the near clusters. If the sample doesn't belong to the cluster with the closest centre of mass then shift this
sample thereto cluster with the closest centre of mass and update the clusters that area unit gaining and losing
the sample.
Step 4: Repeat this step three till all the samples are analyzed.

D. Existing block diagram:

Lung image
database

Extraction of lung
image

K mean clustering

Morphological
operation

SVM classifier

E. SVM classifier:

Support-vector machine constructs a set of hyper planes in an exceedingly high, which might be used
for classification, regression. Separation is achieved by the hyper plane that gives distance to the closest
training-data of any category, since generally the larger the margin, the lower the obtained error of the
classifier.

F. Disadvantages of the knn and svm classifier:

° An SVM possesses variety of parameters that increase linearly with the linear increase within the size
of the input. ANN, on the opposite hand, doesn’t.

° The SVM doesn't perform well once the quantity of options is bigger than the quantity of samples.

° In k-means, knowledge are enclosed in one specific cluster, whereas in IFCM, a

knowledge is enclosed altogether existing clusters.

I11.  Proposed model:
A Input image of ct scan:

A CT scan uses the rotating x ray detectors to obtain the cross sectional view of the lungs. The cross
sectional view tends to show the clear picture of lungs and the sample used in this paper is Squamous
Carcinoma affected patient. CT scan is efficient when compared to x rays because it can penetrates the hard
tissues,soft tissues, blood vessels and other internal organs.
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B. Preprocessing:

Preprocessing is the technique where the image acquire smoothen view, replacing of pixels and
adjustment of contrast in the image is done. Mean filter used to smoothen the image and enhance the quality of
the image. Median filter used to replace the old center pixel values and the new median value is replaced as a
new pixel.

C. Algorithms used:

IFCM method divides the pixels present in the image into a set of clusters which are then used to extract the
desired region from the input image.

Step 1: Consider the input image, and Th be the threshold value defined as the maximum difference between
maximum and minimum pixel intensities present in any clusters formed by IFCM.

Step 2: Define two arrays Al and A2 of size N1X 2 and N2X2 respectively, where value of N1 and N2 varies
with the algorithm.

Step 3: Considering Cmin as the minimum pixel intensity value present in | and Cmax as the maximum pixel
intensity value present in I, array Al is initialized as [Cmin, Cmax]. Array A2 is initialized as the empty matrix.
Step 4: Considering index of the last row of the array Al be i, let the value of Al(i,1) be Ca and value of
AlL(i,2) be Ch.

Step 5: Sub-image, is extracted from | such that Is consists of pixels from | having intensities between Ca and
Ch.

Step 6: |Initialize cluster centers C1 and C2 for FCM method as Ca and Cb respectively and apply FCM
method on Is to obtain the value of new cluster centers C1 and C2. 9

Step 7: Partition pixels of Is into three clusters such that the range R1, R2 and R3 of the three clusters lies
between Ca & C1, C1 & C2, and C2&Cb respectively.

Step 8: If the difference between the maximum and minimum intensity values contained in the any cluster
formed in step 7 is less than Th, then add the range to array A2, otherwise add range to Al.

Step 9: If array Al is not empty, then GOTO step 4.

Step 10: Array A2 obtained contains the cluster information of I. Number of rows of A2 gives the number of
clusters formed by IFCM method. Elements in the first and second column of A2 are the minimum and
maximum intensity values present in the clusters respectively.

D. Proposed model block diagram:
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IV.  Conclusion:
The CT images are collected from the online database. The different images are tested. The images are

classified according to normal, moderate and severe. The automated segmentation using IFCM and detection of
lung cancer by using ANN classifier make it easy for Doctor to diagnosis a patient from which stage the patient
suffers from.
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