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ABSTRACT

Lung cancer keeps on changing on various medical factors depending on topographic areas. The identification of
Lung cancer at initial stages is of extreme importance if it is intended to degrade high mortality rate. More than
3/4th of the illness is identified with tobacco utilization. Furthermore, hereditary components, presentation to
ecological poisons, second hand smoking expand illness quickly. Cures including chemotherapy, radiotherapy,
surgery, epidermal open medications raise survival rate and personal satisfaction. This strategy is more about
diagnosing at ahead of schedule and critical stages with keen computational procedures with different noise
elimination by segmentation strategies and calculations which is the root idea of digital image processing. Location
of CT pictures received from cancer research organizations is investigated utilizing MATLAB. In this paper images
of lungs were taken for find various parameters of the texture. Mainly CT images of lungs can be categorised into
normal and abnormal. Classification is based on the features extracted from the taken image. Implementation of the
system focuses on texture based features e.g. GLCM (gray level co-occurrence matrix) feature plays an vital role in
medical field.
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1. INTRODUCTION

Cancer can be clarified as uncontrolled cell development having capacity to spread everywhere throughout
the body. Our body contains red blood cells (RBC's) as well as white blood cells (WBC's). The main function is to
supply fresh oxygen (02) to all parts of the body with the help of blood flow, due to which blood appears red. [1] In
the lungs, tissue receives oxygen (02) because of RBC's only.

The hereditary substance of erythrocytes has high centralization of hemoglobin. The cell film comprises of proteins
and lipids which is spine of physiological cell capacity. They don't contain any imperative piece of cell, which
incorporates hemoglobin. Around 20 lakhs new RBC's are created every second. [2] The cells are delivered in the
bone marrow and turn all through the body for around 4 months to and fro in arteries and veins.

Every revolution takes around 20 seconds. Around 75% of the cells and lion's share (majority
concentration) grouping of blood in the human body are red platelets [3, 4]. Youthful Dutch scholar Jan
Swammerdam portrayed it impeccably with an early magnifying instrument in 1658.

Lung disease, additionally called as carcinoma [5] is a dangerous lung tumor characterized by uncontrolled
cell development in tissues of the lung.[6] If left undiscovered, this development enters past the lung by the
procedure of 'metastasis'- which produces tumour (as growth cells) from introductory site of infection to another
piece of body[7].
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Most malignancies otherwise called primary lung cancers, are carcinomas which begin itself in the lungs.
[8] There are two primary sorts are carcinoma I)small-cell lung tumour and 2)non-small cell lung cancer. [9] The
most widely recognized side effects are coughing( counting blood coughing), weight reduction, breath shortness,
and little as wee as serious chest pains[10]. These growth cells aggravates the cycle of RBC generation and
debasement. Inside they change the structure and chemical composition of plasma membrane i.e. the external
structure of the cell in such a way that these RBC's do not die as per the corresponding lifetime. Accordingly the
RBC count continues expanding and more number of cell gets accumulated bringing about shortening of veins and
supply routes and extreme blasting. These results into blood through cough and so on.

In this, current work focuses on finding tumour, area of the nodule and percentage of area affected in the lung. In
this fuzzy k means segmentation is used to isolate a lung of a CT image and GLCM algorithm is used for feature
extraction.

2. PROPOSED METHOD

In this, available lung CT scan images are passed through the system which is having following stages: pre-
processing stage, segmentation stage, feature Extraction stage and classification.
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Fig-1Block diagram

The high pass filter is used to smooth and sharp the input image in the preprocessing stage. As well as,
fuzzy k means algorithm is used for the segmentation purpose. After image segmentation, the features such as
intensity values, type of cancer and percentage of area affected are extracted from the detected tumour in the
classification stage.
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2.1 Image Acquisition

Input image is acquired from database. First collect CT scan images of lung cancer which are stored in
matlab .CT scan images has low noise so we select them. Computed Tomography having better clarity, low
distortion and noise.

Fig-2 Input Image

2.2Grayscale Image

In the digitized world, a greyscale image is a computerized/digital image, in which the estimation of every pixel is
an individual example, i.e., it conveys just power or intensity i.e. white or black in terms of display. Pictures of this
kind, otherwise called white (maximum amplitude) and dark (minimum amplitude) pictures, comprise selective
shades of dim. Grayscale pictures are the after effect of measuring the amplitude of light at every pixel in a single
band of the light spectrum. They can likewise be obtained from a full coloured picture. The explanation for picking
grayscale picture is even least pixel power is additionally useful in recognizing changes in the cells. In fact, a dim
shading is one in which the R, G, B planes have equal intensity, the intensity level represented as a humber from
decimal 0 to 255. For each pixel in a RGB grayscale picture, G = B = R. The amplitude differs in extent with the
number speaking to the brightness levels of the RGB hues. Dark is spoken to by R = G = B = 0 and white is spoken

toby R=G =B =255.
! N
H g

Fig-3 Grayscale Image
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2.3 Pre-processing

In pre-processing stage, High Pass Filter is used. As the name proposes, it passes the frequency over
certain cutoff frequency and weakens all the frequency beneath the cutoff frequency. A high pass filter is essentially
utilized for making bright images by sharpening. It is done when contrast is improved between the nearby regions
with expansion or reduction in amplitude level. A high pass filter sets high edge cutoff to get data of a picture while
cutting the low frequency information. The premise of the high pass filter is intended to build the intensity of the
middle pixel with respect to neighboring pixels[13].

Fig-3 Preprocessed Image
2.4 Image Segmentation

Segmentation is nothing but the partation of image. segmentation is typicaly use to detect object and
boundaries of an image. We use fuzzy k means algorithm. Fuzzy k means extract seeds indication the presence of
object or background at ct scan image. The marker location are then set to be regional minima typically gradient of
the original input image and the fuzzy k means algorithm is applied[15].

A

4

Fig-4 Segmented Image
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Fig-5 Segmented Lung Nodule Image
2.5 Edge Detection

Edge detection is an image processing technique for finding the boundaries of objects within images. It
works by detecting discontinuities in brightness. Edge detection is used for image segmentation.

Fig-6 Ed

Fig-7 Gradient Mask

2.6 Feature Extraction

Image texture features Extraction stage is an important stage that uses algorithms and techniques to detect
and separate various desired portions or shapes (features) of a given image. With this necessary feature required for
analysis is extracted to predict the probability of lung cancer presence, the following two methods are used such as

Binarization and GLCM, both methods are based on strong facts that related to lung anatomy and information of
lung CT imaging.
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2.6.1 GLCM (Grey Level Co-Occurrence Method)

The GLCM is a tabulation of how often different combinations of pixel brightness values (grey levels)
occur in an image. Firstly we create gray-levelco-occurrence matrix from image by using graycomatrix function in
MATLAB software. From this we can calculate texture measures from the GLCM. The features extracted using this
method are (contrast, correlation, energy, Homogenity).

Fig-8 Possible location of cancer

2.7 Classification
In classification stage, regression tree algorithm is used. Regression trees are binary decision trees. The tree
is constructed by splitting the entire data into subsets by using all the independent variables. The goal is to produce

terminal nodes that are as homogeneous as possible with respect to the target variable. It is used to detect the
presence of tumour, type of cancer, and percentage of area affected.
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Fig-9 Output
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Fig-10 Regression
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Fig-11 Performance

3.CONCLUSION AND FUTURE APPLICATION

The above technique can be handled in two stages 1) Processing of distortion input image utilizing filter
and segmentation 2) Morphological operations on CT picture. The growth influenced lungs locale can be seen in the
last algorithm process for particular CT information image. The proposed strategy can likewise be connected to
identify some other malignancy like breast cancer, skin malignancy and so forth. Also it finds place in medical
research as well.

4 ACKNOWLEDGEMENT

We would like to express our sincere thanks and gratitude to our management Vellalar Educational Trust who have
encouraged us right from the start to make our ideas a reality.Our heartiest thanks to Vellalar Educational
Trust, Thiru.S.D.Chandrasekar, Secretary,Vellalar Educational Trust who have permitted us to carry out this
project.We would also like to express our sincere thanks and gratitude tp our beloved principalDr.M.Jayaraman,
VelalarCollege of Engineering and Technology being a great inspiration.We are indebted to Prof.L.PeterStanley
Bebington, Dean (Academic), Prof.P.Jayachandar, Dean (Student Affairs) andDean (Placement) for giving us the
opportunity and continuous inspiration to carry out the project.We are indeed grateful to Dr.S.Mangai, Professor and

9924 www.ijariie.com 2026



Vol-5 Issue-2 2019 IJARIIE-ISSN(O)-2395-4396

Head, Department of Biomedical Engineering for providing all the necessary support and advice throughout our
project.

5.REFERENCES

[1] Erich Sackmann, Preface to Volume IA from Cells to Vesicles: Introduction and Overview, In: R. Lipowsky and
E. Sackmann, Editor(s), Handbook of Biological Physics, North-Holland, 1995, Volume I, Pages ix-x, ISSN 1383-
8121, ISBN 9780444819758, hnp://dx.doi.orgll O. 10 16/S1383-8 121 (06)800 16-3

[2] Hassan Lemjabbar-Alaoui, Orner Ul Hassan, Yi-Wei Yang, Petra Buchanan, Lung cancer: Biology and
treatment options, Biochimica et Biophysica Acta (BBA) - Reviews on Cancer, Volume 1856, Issue 2, December
2015, Pages 189-210, ISSN 0304-4 1 9)(, hnp://dx.doi.orgll O. I 0 | 6/j.bbcan.20 I 5.08.002. Pierige F, Serafini S,
Rossi L, Magnani M (January 2008). "Cell-based drug delivery". Advanced Drug Delivery Reviews 60 (2): 286-95.
doi: 1 O. 10 1 6/j.addr.2007.08.029. PMID 1799750.

[3] F. Pierige, S. Serafini, L. Rossi, M. Magnani, Cell-based drug delivery, Advanced Drug Delivery Reviews,
Volume 60, Issue 2, 14 January 2008, Pages 286-295, ISSN 0169409)(, hnp:/ /dx.doi.orgll O. I 0 | 6/j.addr.2007
.08.029. "Lung carcinoma: Tumors of the lungs". Merck Manual Professional Edition, Online edition. Retrieved 15
August 2007 in press.

[4] Carlos H. Villa, Aaron C. Anselmo, Samir Mitragotri, Vladimir Muzykantov, Red blood cells: Supercarriers for
drugs, biologicals, and nanoparticles and inspiration for advanced del ivery systems, Advanced Drug Delivery
Reviews, Available online 3 March 2016, ISSN 0 | 69-409)(, hnp://dx.doi.orgll O. I 0 | 6/j.addr.20 | 6.02.007. 1st
IEEE International Conference on Power Electronics. Intelligent Control and Energy Systems (ICPEICES-2016)
[5]hnp://www.cancer.orglcancer/lungcancer-non small cell detailed guide/ non-small-celllung-cancer-survival-rates.
[6] Hisao Asamura, Kari Chansky, John Crowley, Peter Goldstraw, Valerie W. Rusch, Johan F. Vansteenkiste,
Hirokazu Watanabe, YiLong Wu, Marcin Zielinski, David Ball, Ramon Rami-Porta, The International Association
for the Study of Lung Cancer Lung Cancer Staging Project: Proposals for the Revision of the N Descriptors in the
Forthcoming 8th Edition of the TNM Classification for Lung Cancer, Journal of Thoracic Oncology, Volume 10,
Issue 12, December 2015, Pages 1675-1684, ISSN 1556-0864, hnp://dx.doi.orgll 0.1 097/JT0.0000000000000678.
[7] Andrew L. Lacceni, Sandi L. Pruin, Lei Xuan, Ethan A. Halm, David E. Gerber, Prior cancer does not adversely
affect survival in locally advanced lung cancer: A national SEER-medicare analysis, Lung Cancer, Available online
31 May 2016, ISSN 01695002, hnp://dx.doi.orgll 0.1 0 16/j.lungcan.20 16.05.029.

[8] Yuki Nakajima, Hirohiko Akiyama, Hiroyasu Kinoshita, Maiko Atari, Mitsuro Fukuhara, Yoshihiro Saito,
Hiroshi Sakai, Hidetaka Uramoto, Case report of two patients having successful surgery for lung cancer after
treatment for Grade 2 radiation pneumonitis, Annals of Medicine and Surgery, Volume 5, February 2016, Pages 1-4,
ISSN 2049-0801, hnp://dx.doi.orgll 0.1 0 16/j.amsu.20 15.11.003.

[9] Ajay Aggarwal, Grant Lewison, Saliha Idir, Manhew Peters, Carolyn Aldige, Win Boerckel, Peter Boyle,
Edward L. Trimble, Philip Roe, Tariq Sethi, Jesme Fox, Richard Sullivan, The State of Lung Cancer Research: A
Global Analysis, Journal of Thoracic Oncology, Available online 21 March 2016, ISSN 1556-0864,
hnp://dx.doi.orgll 0.1 0 16/j.jtho.20 16.03.0 | O.

[10] Tomoyuki Hishida, Etsuo Miyaoka, Kohei Yokoi, Masahiro Tsuboi, Hisao Asamura, Katsuyuki Kiura,
Kazuhisa Takahashi, Hirotoshi Dosaka-Akita, Hideo Kobayashi, Hiroshi Date, Hirohito Tada, Meinoshin Okumura,
Ichiro Yoshino, Lobe-specific nodal dissection for clinical stage I-11 non-small cell lung cancer: Japanese multi-
institutional retrospective study using a propensity score analysis, Journal of Thoracic Oncology, Available online
29 May 2016.

[I 1] D. Brian Larkins, William Harvey, Introductory computational science using MATLAB and image processing,
Procedia Computer Science, Volume I, Issue I, May 20 | 0, Pages 913-919, ISSN 1877- 0509, hnp://dx.doi.orgll 0.1
0 16/j.procs.20 1 0.04.1 00.

[12] Gaelle Coureau, L. Rachid Salmi, Cecile Etard, Helene SanchoGarnier, Catherine Sauvaget, Simone
Mathoulin-Pelissier, Lowdose computed tomography screening for lung cancer in populations highly exposed to
tobacco: A systematic methodological appraisal of published randomised controlled trials, European Journal of
Cancer, Volume 61, July 2016, Pages 146- 156, ISSN 0959-8049, hnp://dx.doi.orgll 0.1 0 16/j.ejca.20 16.04.006.
[13] Kesari Verma, Bikesh Kumar Singh, A.S. Thoke, An Enhancement in Adaptive Median Filter for Edge
Preservation, Procedia Computer Science, Volume 48, 2015, Pages 29-36, ISSN 1877- 0509, hnp://dx.doi.orgll 0.1 0
16/j.procs.20 15.04.1 06.

9924 www.ijariie.com 2027



Vol-5 Issue-2 2019 IJARIIE-ISSN(O)-2395-4396

[14] Shuangfeng Dai, Ke Lu, Jiyang Dong, Yifei Zhang, Yong Chen, A novel approach of lung segmentation on
chest CT images using graph cuts, Neurocomputing, Volume 168, 30 November 2015, Pages 799-807, ISSN 0925-
2312, hnp://dx.doi.orgll 0.1 0 16/j.neucom.20 15.05.044.

[15] Hassan Masoumi, Alireza Behrad, Mohammad Ali Pourmina, Alireza Roosta, Automatic liver segmentation in
MRI images using an iterative watershed algorithm and artificial neural network, Biomedical Signal Processing and
Control, Volume 7, Issue 5, September 2012, Pages 429-437, ISSN 1746-8094, hnp://dx.doi.orgll 0.1 0 16/j.bspc.20
12.0 1.002.

[16] Hamid Hassanpour, Najmeh Samadiani, S.M. Mahdi Salehi, Using morphological transforms to enhance the
contrast of medical images, The Egyptian Journal of Radiology and Nuclear Medicine, Volume 46, Issue 2, June
2015, Pages 481-489, ISSN 0378-603X, hnp://dx.doi.orgll 0.1 0 16/j.ejrnm.20 15.0 1.004.

9924 www.ijariie.com 2028



