wjert, 2021, Vol. 7, Issue 4, 149-161. Review Article ISSN 2454-695X

WJERT

World Journal of Engineering Research and Technology Esrres

Research and Technology

ERT

WWWw.wjert.org SJIF Impact Factor: 5.924

A SURVEY OF LUNG CANCER DETECTION USING MACHINE
LEARNING TECHNIQUESFOR IMPROVING CLASSIFICATION
PERFORMANCE

*LAmit Singh ?Dr. Rakesh K. Dwivedi and Dr. Rajeev Kumar

'Research Scholor, College of Computing Sciences & Information Technology, Teerthanker
Mahaveer University.

23College of Computing Sciences & Information Technology, Teerthanker Mahaveer

University.
Avrticle Received on 03/05/2021 Avrticle Revised on 23/05/2021 Avrticle Accepted on 13/06/2021
ABSTRACT
*Corresponding Author
Amit Singh In India and across the world Lungs Cancer is most leading cause for
Research Scholor, College the death. However the detection of the cancer in the early stage can
of Computing Sciences & prevent the many human life and the viability ration increase.

Information Technology, . . -
9y Normally five year survival rate of cancer is increase at level 14% to

Teerthanker Mahaveer

N 49% but if the infection is detecting on time. If the detection of the
University.

cancer will determine at the early stage and the standard treatment

given to the patient then it will move to safe stage. Early detection in the Lungs Cancer cell
can help to doctors during a spiky decrease in the death ratio. Different computer aided
diagnosis system are developed for the detection of the lungs cancer to reduce the lungs
cancer death rates. X-ray image is more efficient then the CT images. So for classification of
the Images, use image processing for the finding of disease during this learning. To perform
the method like image pre-processing, feature extraction, image segmentation use MATLAB.
In this manner to get the better result we use different enhancement & segmentation

techniques which are performed on the images.

KEYWORDS: Lungs Cancer detection, Cancer, Image Processing, Ct images.
INTRODUCTION

Second most cause of deaths is Lungs Cancer. It is hard to spot symptom because it show in
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last period. As for the death ratio it has been reduced because of the early detection of disease
and get the better treatment. Some method to diagnosis of the cancer(MRI), x-ray and
computerized tomography. Finest imaging methods CT imagings are consistent for lung
cancer analysis since it can disclose each assumed and unsuspected lung cancer nodules. The
computerized tomography (CT) has been revealed because the most responsive imaging
modality for the finding of tiny pulmonary nodules, mostly since the introduction of the multi
detector-row and helical CT technologies, It facilitates radiologists to evaluate early risk
factors of cancer which is necessary in lung cancer research. The number of deaths caused
thanks to carcinoma is quite prostate, colon and breast cancers combined. Also, most patients
detected with carcinoma today are already at a complicated stage as carcinoma is tough to

detect in early stages.

In recent medical field has various medical image modality like MRI ,Ultrasound, CT,
SPECT, PET, X-ray etc., play a crucial role in process of disease diagnosing and treatment
planning and have become major evidence to ensure disease. Lung cancer affects both men
and women, compare between young and old age person above 50 years person greatly

affected by lung cancer Fig 1.Shows Pie-chart aged distribution for carcinoma.

m Age 80+yr
m Age 70-79+yr
Age <70yr

49%

Figure 1: Age distribution of lung cancer.

Computed Tomography (CT) or Computed Axial Tomography (CAT) scan imaging has
useful isotropic acquisition technique for assisting in clinical diagnoses, thanks to its entire
field of view high resolution view and ability to supply huge human soft tissue’s information.
Fig-2;represents bar-chart for five years survival rate of carcinoma The performance of a

CAD system depends on imaging systems, process of segmentation, and process of feature
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extraction, process of detection sensitivity.=®
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Figure 2: Survival rates of Lung cancer.

1. LITERATURE REVIEW

Many of the researchers proposed lungs cancer exposure and implementation of using
various technique of image processing and machine learning (Aggarwal, 2018) extended a
model that gives grouping among knobs and standard lung life systems structure. The
strategy removes mathematical, measurable and dim level qualities. LDA is utilized as
classifier and ideal thresholding for division. The strategy has 84% precision, 97.14%
compassion and 53.33% explicitness. Regardless of whether the framework distinguishes the
malignant growth knob, its exactness stays unsuitable. No any Al methods have been wont to
characterize and direct division strategies is utilized. Accordingly, blend of any of its means
in our new model doesn't give likelihood of progress.! (Sangamithraa, 2016) are applying
the K-mean unsupervised clustering or separation learning algorithm. It groups the dataset of
pixels consistent with those features. This model uses a back-propagation network for
classification. Characteristics such as entropy, homogeneity of association, PSNR, SSIM, are
derived using the form of gray-level co incidence matrix (GLCM). The device has an
accuracy of around 90.7 percent . Image pre processing median filter is employed for noise
removal which may be helpful for our new model to get rid of the noise and get better the

correctness.?

Roy, et all developed a technique using a fuzzy interference method and active contour model

to classify the carcinoma nodule. For image contrast enhancement, this technique uses grey
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transformation. Until segmentation, image binarization is performed and the resulting image
is segmented using the active contour model. Cancer classification is carried out using the
approach of fuzzy inference. For coaching the classifier, characteristics such as field, mean,
entropy, correlation, axis length, axis length are extracted. Overall, the system's accuracy is
94.12 percent. It does not identify the cancer as benign or malignant despite its restriction,
which is the potential scope of this proposed model.! (Ignatious, 2015) Use the watershed
segmentation of device victimisation. It uses the Dennis Gabor philtre in pre-process to
reinforce image excellence. It compares accuracy with the neural fuzzy model and the
increasing methodology of the field. The expected accuracy is ninety.1 percent, which is
comparatively on top of the model with the neural fuzzy model of segmentation victimisation
and area rising methodology. The advantage of this model is that it utilises marker-controlled
segmentation of the watershed that addresses the downside of segmentation. It does not
categorise cancer as benign or malignant as a restriction and accuracy is high, but still not
suitable. Throughout this model, some improvements and inputs have the possibility of rapid

accuracy at a satisfactory stage.™

(Rendon-Gonzalez, 2016) A scheme that classifies carcinoma as benign or malignant was
predicted by. The scheme uses the Unit (HU) priori data and address field to measure the
Area of Interest (ROI). Shape characteristics such as area, excentricity, circularity, fractal
dimension, and textural characteristics such as mean, variance, capacity, entropy, skewness,
contrast, and smoothness are extracted to coach and identify the SVM to decide whether
benign or malignant is the nodule. This model's advantage is that it classifies cancer as benign

or malignant.”!

Nihad Mesanovic, et all was coordinated CT Image Segmentation of the Lungs with Region
Growing Algorithm. The creation of the local estimate starts with a seed pixel, looks at
various pixels that encompass it, determines the principal comparable one, and it is integrated
into the region on the off chance that it follows those models. By looking at all the

unallocated neighbouring pixels in the region, the district is iteratively created.®

Nikita Pandey, Sayani Nandy extended an absolutely exceptional methodology for
recognition of harmful cells from Lungs CT filter pictures. This work proposes an approach
to recognize the harmful cells successfully from the CT check pictures by decreasing the
acknowledgment blunder made by the physician®™ eye for clinical examination upheld Sobel

edge recognition and name lattice. Sobel administrator assists with searching out the sides in
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a picture; it does as such by finding the picture angle. Picture inclination is that the change

inside the force of the picture".[”

Prof. Samir Kumar Bandyopadhyay offers a means of using CAD to detect boundaries from

lung CT images for disease identification.®!

Fatm Taher, et all are deals with the algorithm filtering thresholding for the extracting the

sputum cell for carcinoma early detection from the raw sputum images.™’

Qinghua Ji, et all This paper present a substitute technique for picture division utilizing
watershed change. To utilize morphological opening and closing tasks to handle the slope
picture intend to eliminate the over division territories and change of the morphological angle
can keep up the type of inclination picture. The arranged technique can improve grade
picture while keep up the forms of the exact spot of the line, kill the premise reasons for the
wonder are part. The point of this paper is to search out the principal phase of carcinoma and

more precise outcome by utilizing different improvement and division procedures.™”!

(Aniket Gaikwad, 2016) extended Digital picture handling strategy on CT check picture for
carcinoma finding. The different stage are utilized for the recognition of carcinoma are Image
catch, Image upgrade, Image division, Feature Extraction. all through this paper, the CT
check picture is utilized as a key picture. The 2 kind of improvement methods are: specific
Domain and routineness Domain. The Watershed division strategy is utilized here for detect
the edge of an image. The division is that the cycle of parcel a Digital picture into various
sections. For distinguish the predefined segment or type of the picture, we'd like highlights
like Area, Perimeter, and Roundness, Eccentricity. The Histogram Equalization procedure
use for pre-handling of picture and classifier and check the circumstance of a patient in

beginning stage.™*"!

2. Classification Summary Of The Lung Cancer Nodule

The image handling strategy with the computational knowledge-based methodology is found
to be valuable for the expectation and choice of carcinoma in the above literature. Table 1
gives the outline of picture handling strategies and order with their presentation examination

for the recognition of lung knobs.
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Table-1: Review for the classification of lung nodule.

Author Images [Classification technique Accuracy
Roy, Sirohi, and Patle  [CT fuzzy interference method 94.12%
Sangamithraa andCT Back propagation algorithm 90.7%
Govindaraju
Ignatious and Joseph CT watershed segmentation 90.1%
Disha Sharma CT Diagnostic Indicators 80%
(Tarig, 2013)!*"! CT Neuro Fuzzy 95%
F.Paulin CT Back propagation algorithm used for trainingf  99.28%
Dr.A.Santhakumaran Multilayer Perceptron(MLP)
'Yang Liu CT SVM(GRBF kernel type) 87.82%
Yao ying huang,wang [CT Genetic algorithm, feature 99.1%
sen li ,Xiaojiao ye Selection
Dr.K .Usha rani CT Feed forward, Back Propagation 92%
Afzan Adam CT Genetic algorithm and 83.36%
Back propagation neural network
S.K Vijai Anand CT Back propagation network classification 86.30%
David B.fogel CT Back Propagation network classification 98.2%
JR Marsilin CT SVM 78.00%
Li Rong,Sunyuan CT SVM-KNN classifier 98.06%
F Eddaoudi CT SVM 95%
Aparna Kanakatte PET k-NN, SVM 97%
S. Aruna, CT SVM 98.24%
Dr S.P. Rajagopalan
S.Sivakumar CT SVM(RBF kernel type) 80.36%
Hiram MaderoOrozco |CT SVM 84%
Fatma Taher Sputum [Bayesian 88.62%
Kesav Kancherla Sputum |Random forest(bagging) 87%
Tuba kiyan CT Radial basis function 96.81%
Hongyang CT Morphological methods - closing and 94%
opening, Frang Filter, Convolution Neural
Networks
Talebpour Thresholding method, Cylindrical Nodule
CT Enhanceme Filter, Binary mask, Gray Level, 90%
Feed Forward Neural Network and Back
Propagation Model
Median Filter, EK Mean Clustering, GLCM,
Sangamithra CT BackPropagation neural network Algorithm 90.65%
CT Gray Scale Image, ROl and DWT is applied,|  95.16%
Deep Prakash GLCM,SVM Classifier Algorithm
CT Watershed egmentation, GLCM, SVM 97%
Janee et al Classifier algorithm
Rekka et al CT Otsu thresholding Method, Morphological
closing, mathematical subtraction, Clear, 98.52%
Border Operation

3. OBSERVATION AND RECOMMENDATION

e Using CT pictures the SVM arrangement strategy accomplished correctnesses between
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78% t0 98.24%.

e Using CT pictures the back Propagation Network arrangement strategy accomplished
exactnesses between 86.30% to 99.28%.

e Using CT pictures the Neuro Fuzzy arrangement strategy accomplished precision 95%

e Using Sputum the Bayesian grouping strategy accomplished exactness 88.62%.

e Using CT pictures the Genetic Algorithm arrangement strategy accomplished

correctnesses between 83.36% to 99.

4. PROBLEM STATEMENT

The majority of the carcinoma types are often detect at matured stage after the cancer has
been increase to considerable extent by using usual techniques that's adopt by Physicians
Radiologist global. By detect carcinoma at a stage even by providing the primary
sophisticated treatment the prospect of endurance of the patient is extremely low.

Aside from the over the mentioned problem, the issue of misdiagnosis is an additional main
explanation for concern. Sometimes a kind category could be identified as malignant and the
other way around by Doctors. This in addition will place the lifetime of the patients in very
high- risk state. One way to beat this concern is by consider computer supported analysis
technique asan instrument to support radiologists and physicians. By given an input CT and
likely added appropriate infected person’s metadata, such procedures focused in delivering a
measurable outcome linked to the danger of carcinoma. to begin within minimizing the in
consistency the evaluate and observing danger of the carcinoma in between inferring by the

various physicians.

5. RESEARCH METHODOLGY

Primary take a CT scan image of carcinoma which is store in MATLAB. CT scan has little
noise so we choose them. Computerized tomography having better transparency, low noise.
CT scan images store in database in PNG format.
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Fig 1 Lung cancer image processing stages

Throughout this research to offer more exact result then the work is split into the subsequent

three stages.

6.1. Image upgrade

6.2.Picture upgrade stage to shape the picture improved likewise on improve it from noising
the picture improvement stage is being used. The most point of picture upgrade is to improve
the ability to find out the information remembered for picture for human crowd or to
gracefully improved contribution for other robotize picture handling strategies. Modifying of
pixel rate assists with making change in symmetrical adjusted picture or it gives improved
preparing strategies uphold recurrence space technique it performs. then again pre-handling
apparatuses are utilized as picture upgrade procedures for other picture preparing, they're
most suitable. FFT, Auto improvement and Gabor filtering3.4 are the three strategies utilized

as picture improvement methods.

6.3. Image division

Picture division is nothing however the detachment of picture. Picture division is that the
technique for separating an picture into various parts. This regularly generally wont to
distinguish object and fringes of an image. It's a urgent strategy for some picture investigation
following strategies. There's numerous strategy are offered for picture division. An image
acquired from division and thresholding measure has a lot of essentialness like quick
preparing speed and less extra rooms. Thresholding is the most powerful method for the
division of images by removing one pixel of a kind (secretive dim pictures into twofold

picture). Thresholding select a limit esteem T and it doles out two levels to the picture that is
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above worth and underneath esteem for unique edge vWatershed segmentation technique

6.4.Feature extraction

This stage is a critical stage that utilizes calculations and strategies to recognize and isolate
different wanted part or state of a given picture. In picture preparing techniques, various
calculations are wont to decide ordinariness and irregularity of an image from a definitive
consequences of division. The zone, edge, unconventionality and normal power are principle

highlights assists with making thecharacterization of malignancy district.

The highlights are

6.4.1. Area

It give definite incentive for the injury pixel significance inside the lung picture. These pixel
esteems are allocate by the legitimacy 1. At last the numbered pixel esteems are name as
territory.

6.4.2.Perimeter
Border gives the specific number of injury pixel esteem at outside line. The summarizing of
interconnection injury pixel worth and ordinary pixel esteem at the external line of the lung

picture. From this we will compute the edge.

6.4.3.Average Intensity and Roundness

Normal force and roundness is a critical trademark to search out the malignancy injury of the
lung picture. On the off chance that the injury pixel esteem under 1 roundness happened for
other type of the picture. so the injury size is perceived as 20mm, which recommends if
injury size under 20mm, it's considered as a conventional lung picture and if bigger than

20mm, it's considered as unpredictable lung picture.

CONCLUSION

The purposes of this study an automatic detection and segmentation techniques for the
extraction of lung mass region and separation of cancer on the CT image accurately. This CT
image helps to beat the time taking process of manual segmentation of huge datasets. And to
detect the carcinoma using of SVM is extremely appropriate. Carcinoma is mainly difficult
problem thanks to makeup of neo-plastic cell, wherever the majority of the cells are
overlapping one another. The image processing techniques are regularly used for detection of

carcinoma and also for early detection and action to prevent the carcinoma. Consistent with
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the analysis of various segmentation technique and after reviewing their features we will say

that the SVM, Back propagation network and watershed segmentation are having the more

accuracy and sensitivity towards the CT scan image then the remaining techniques, i.e.,

texture, threshold and Otsu segmentation. So we can conclude that for the accurate detection

we should go for the either SVM, Back propagation network classification or watershed

segmentation technique.

~
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