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Abstract - Medical Image Processing Modern three-
dimensional (3-D) medical imaging offers the potential and
promise for major advances in science and medicine as higher
fidelity images are produced. Lung cancer are related to
smoking or less often to exposure to radon or other
environmental factors that’s why this can be prevented. But
still it is not yet clear if these cancers can be prevented or not.
The technique of SVM is proposed in the previous research
work. The SVM classification method give low accuracy for the
lung cancer detection. The novel approach of classification is
required which can improve accuracy for the lung cancer
detection. In this research work, approach of segmentation,
feature extraction and CNN will be applied for locating,
characterizing cancer portion. It is analysed that proposed
approach improve accuracy, precision and recall.
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1. INTRODUCTION

Image processing is a branch of science using which
information of the images is uncovered. Image processing is
a sort of signal processing where the input is an image, (such
as a photograph or video frame) and the output of image
processing may be either an image or a set of features or
metrics of the given input image. A number of image
processing methods treat the image as a 2D (two-
dimensional) signal and apply general signal-processing
methods to this image [1].Medical Image Processing is a
relatively a new research field. This field is based on the
application of computer vision techniques to data sets
acquired using medical imaging modalities. These modalities
include ultrasound, MRI (Magnetic Resonance Imaging), CT
(Computed Tomography), SPECT (Single Photon Emission
Computed Tomography), PET (Positron Emission
Tomography) and fundus photography [5]. In the last few
years, the popularity of MIP (Medical Image Processing) has
been increased a lot. Numerous applications are being
developed for reducing the workload of doctors. These
applications have the ability of medical image interpretation

for the efficient diagnosis of irregularities. The recent
research community is focussing on developing the
automatic screening systems for different pathologies.
Medical imaging can be described as a process of generating
visible images of inner body parts for scientific and
medicinal analysis and treatment. This process enables
doctors to see the working of the interior body tissues. This
process follows the disease detection and control. Lung
cancer is a state in which cells are split in disorder manner
into the lungs. The tumours start developing and the
breathing ability of a person is diminishing. One of the major
reasons of deaths from cancer and the second most detected
disease in patients in US is lung cancer. The cancer detection
in the early stages helps the patient in curing the disease. It
is not easy to recognise the lung cancer in its former phases
as the symptoms of cancer as well as of respiratory infection
are same. There may be a condition in which no symptom is
found. The leading reason of lung cancer is smoking with
cigarette. The tobacco, second-hand smoking or a hereditary
problem of lung cancer are the other main reasons of lung
cancer. The lung cancer is classified into two kinds by
doctors after observing the form of it under the microscope.
The two general kinds of lung cancer are mentioned below:

. Small cell lung cancer: This cancer takes place in the
person who smokes a lot. It is not as much common

cancer as non-small cell cancer.

Non-small cell lung cancer: This term is used for the
numerous kinds of lung cancers that have the same
behaviour. The squamous cell carcinoma, adeno-
carcinoma and large cell carcinoma were comprised in
the non-small cell cancers of lung.

The symptoms of lung cancer are not happened in the cancer
patients always before the later phase of the disease. The
symptoms of lung cancer may be observed in some of the
patients but they consider them as symptoms of acute
illness. The chest infections, headaches, less appetite, voice
changes, breathing problem, cough that become worse [10].
Lung cancer is one of the most severe and prevailing cancer
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all over the world as per the stage of discovery of the cancer
cells in the lungs. Therefore, it is necessary to detect this
disease in the early stage. The early detection of this disease
plays an extremely vital and crucial role for avoiding the
serious advanced stages of this disease so that the its
percentage of distribution can be reduced. Figure shows a
general structure of lung cancer detection using lung cancer
detection. The task of lung cancer detection is performed in
different stages. These stages are:

a. Image capture

b. Image enhancement

o

Image segmentation

d. Feature extraction

2. LITERATURE REVIEW

Nidhi S. Nadkarni, etal (2019) proposed an image
processing methodology to detect the lung tumor in its
earlier stages [17]. This methodology was one of the most
broadly used techniques in the medical field. An automated
approach had illustrated in this paper for the lung cancer
detection in the images of CT scan. The median filtering was
utilized for the pre- processing of an image and
mathematical morphological operations were implemented
for the lung region of interest segmentation. These
techniques were suggested in the detection of lung cancer
algorithm. The calculation of geometrical features had done
from the region of interest that was extracted. The support
vector machine was employed for the classification of CT
scan images using geometrical features.

JaneeAlam, et.al (2018) recommended an efficient algorithm
for detection and prediction of lung cancer. In this algorithm
multi-class classifier named SVM was carried out [18]. The
cancer was detected using multi-stage classification. The
possibility of lung cancer was also forecasted in this system.
The improvement and segmentation of an image at each
classification stage was performed independently. In the
image enhancement, various processes were implemented
such as scaling of image, transformation of color space and
improvement in contrast. The segmentation was completed
using threshold and marker-controlled segmentation that
based on watershed. The binary classifier of support vector
machine was employed for the classification. The higher
accuracy had been achieved in the detection and predication
of lung cancer using recommended method.

Sayali Satish Kanitkar, et.al (2015) studied that the lung
cancer was the main reason of death in cancer. In the early
stage, there were more options for treatment, less invasive
surgery and the survival rate was high for the cancer
detection [19]. If the cancer was detected in early stages in
lung cancer, the survival rate of person who suffered from
cancer increased from14 to 49%. The cancer was one of the
most dangerous diseases in the whole world. The lung
cancer mainly occurred due to the presence of cancer cells in
the lungs. The chances of an effective treatment were
increased when the detection of cancer started at its early
phase. The images that were more efficient as compared to
X-ray had utilized in it. To study the detection of lung cancer
from the images of CT scan, MATLAB software was publicly
available. The pre-processing and segmentation of an image,
extraction of attributes and method for categorization were
comprised in this process. A technique for cancerous cells
detection from lungs had suggested in this paper that helped
to decrease the detection error.

Anita Chaudhary, et.al (2012) investigated that the common
reason for patient’s death was lung cancer [20]. The chances
to survive in the lung cancer were maximized if it was
detected at its early stages. The survival rate of patients of
lung cancer was increased from 14% to 49% in recent five
years of this disease. The CT method was better than the X-
ray. Various techniques were utilized for the present of lung
cancer detection due to the time restraint. The image
processing carried out for classification of lung cancer
present in CT scan images. The implementation of MATLAB
software was in every process. All the procedures that had
used during image processing were discussed in it. To
acquire the more accurate outcomes was the major objective
of this paper. For this, several improvement and
segmentation methods were employed in it.

S. Kalaivani, Pramit Chatterjee, et.al (2017) examined that
the trained professionals were implemented the cancer
detection methodology to detect the cancer in the early stage
[21]. The tedious process included in this methodology.
During the detection procedure, the probability of human
error was very high so at that time, an automated procedure
had required. An automated procedure had utilized in the
advance cancer detection so that human error was
decreased. That automated procedure made more accurate
and was designed using ANN and algorithms of image
processing to detect the lung cancer in its advanced phase.

N. Werghi, et.al (2012) proposed that the major cause of
deaths of cancer patients was lung cancer in the whole
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world. The survival rate in overall five years was only 15%.
The chances of successful treatment were maximized by the
earlier detection of cancer. A striking approach for cancer
detection was computer-aided diagnosis system in which
sputum stained smears images were utilized. This was an
invasive, practical and less expensive approach. A Bayesian
classification and segmentation of main shift were employed
to detect and segment the sputum cells that were present in
the images of sputum. The comparison of this suggested
method with other competitive methods was performed and
series of experiments were carried out with data set in
which 88 images included.

LilikAnifah, et.al (2017) suggested that the common reason
of cancer death worldwide was lung cancer. The patient was
saved if the lung cancer detected earlier [23]. The GLCM
feature that based on Neural Network Back-propagation was
employed to detect the lung cancer. The lung data used had
originated from the database named Cancer imaging archive
database in which 50 CT images were comprised. The
normal and the lung cancer were two clusters of CT image.
The images were preprocessed, the features were extracted
and the Neural Network Back-propagation was utilized for
the lung cancer detection in this research. The accuracy of
normal lung and lung cancer detection in CT image using this
system was calculated as 80%.

Qing Wu, et.al (2017) recommended a new algorithm based
on neural-network for the detection of SCLC from the CT
images. This algorithm was also considered as EDM [24]. The
lung cancer detection in early stages was provided in this
work. The National Cancer Institute had presented lung
Computed Tomography scans with high-resolution such as
the training data and testing data. The 12 lung CT scans were
taken in this work from the library. Six images were of
healthy lungs and six images were scanned from patients
using SCLC. The model was trained by selecting five scans
from every group at random. Two scans were employed for
testing. There accuracy achieved from these algorithms had
evaluated as 77.8%.

Kyamelia Roy, et.al (2019) proposed that the development of
precision and to determine the particular value to detect the
lung carcinoma earlier was the main objective of this study.
Themethod of biomedical image processing and knowledge
discovery in data were combined together and employed in
it [25]. The CT scan image of lungs was pre-processed. The
segmentation of these CT scanned images had performed in
ROL The classification of the dissimilar features was done
using Random Forest method. The SURF algorithm utilized

for the Saliency enhancement. The extraction of entropy co-
relation and variance from the Saliency Enhanced images
was done with classifier of SVM. The obtained image was
healthy or carcinomic had been recognized in classification.
The performance was analyzed when minimum objective
used with the number of function evaluation plot. The
Random forest algorithm and Support Vector Machine
classifier were implemented to perform the whole
procedure. The Support Vector Machine provided the
efficient outcome. The results demonstrated that the
efficiency was achieved 94.5%, the sensitivity and specificity
had evaluated as 74.2% and 77.6% respectively.

K. Punithavathy, et.al (2015) presented that the main goal of
this paper was the development of technique to detect the
lung cancer automatically from the PET/CT images [26]. The
CLAHE) and Wiener filtering employed so that the artifacts
were removed due to noise and variation in contrast. The
morphological operators utilized for the extraction of lung
ROI. The more information related to texture was extracted
from Haralick statistical texture features than visual
assessment. Thus, Haralick features were implemented in
this technique. The classification of regions was done using
FCM that described that the regions were normal or
abnormal. For the implementation of suggested technique
lung PET/CT images of patients were used and MATLAB
software was used. With the ROC curve, the evaluation of
suggested technique was acquired. The accuracy obtained
for the classification and detection of cancer was evaluated
as 92.6%.

3. RESEARCH GAPS

The image processing is the approach which can process
digital information stored in the form of pixels. The medical
image processing is the field of image processing in which
medical information like MRI images, CT images are
processed. This research work is related to lung cancer
detection from MRI images. The lung cancer detection
techniques have various phases which are pre-processing,
segmentation, features extraction and classification. In the
phase of pre-processing noise from the input image is
removed and in the segmentation phase, the image will be
segmented into certain parts from further processing. In the
third phase, the approach of features extraction will be
applied which extract features of input image. In the last
phase, the technique of classification will be applied which
will classify tumor and non tumor portions. In the previous
years, many techniques are designed for the lung cancer
detection which are based on neural network approach. In
the designed techniques, the problem exits of tumor
localization and characterization. The technique for lung
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cancer detection designed by Alexis Arnaud solves the
problem of tumor localization and characterization. The
designed technique has high complexity due which execution
time is very high. The techniques need to designed which can
localize and characterize tumor portion accurately and in
least amount of time.

4. RESEARCH METHODOLOGY

This research work is related to lung cancer detection from
the CT scan image using image processing techniques. The
proposed methodology has the four phases for the lung
cancer localization and characterization. Following are the
various phases of the lung cancer detection:-

This research work is related to lung cancer detection from
the CT scan image using image processing techniques. The
proposed methodology has the four phases for the lung
cancer localization and characterization. Following are the
various phases of the lung cancer detection:-

1. Pre-processing:- The pre-processing is the first phase in
which CT scan image is taken as input. The technique of
image de-noising will be applied which will remove noise
from the input image.

2. Segmentation:- In the second phase, the approach of
region based segmentation will be applied which will
segment the similar and dissimilar regions from the CT scan
image The outh’s segmentation technique is applied for the
segmentation. The sectioned picture attained from
thresholding comprises several benefits like lesser storage
space, speedy dispensation velocity and easiness in
exploitation in comparison with gray level picture that
generally includes 256 steps. In the presented work, a gray
scale picture is utilized for thresholding process. In this
process, rgb picture is converted into binary picture. The
obtained picture is in the form of black and white.

3. Feature Extraction:- The feature extraction is the third
phase, in which GLCM algorithm will be applied for the
feature extraction of the CT scan image In this step, the
GLCM algorithm is applied for the feature extraction. The
GLCM algorithm will extract the textural features of the input
image. The GLCM algorithm extracts 13 features of the image
for the tumor detection

Energy = [ S p2errrrrreeeeeee Y]

Entropy=¥; p;log;i---------=---- (2)
Imax—Tmin

Contrast= B ceme oo 3)
max+imin

Input CT scan lung image dataset which
collected from different internet sources

A 4

Pre-process the input image in which images
will be denoised using filtering technique

A 4

Apply threshold based segmentation technique
called outu’s segmentation to remove skull part
from the image

A 4

Apply textural feature extraction method called
GLCM to extract 13 textural features of the input
MRI image

A 4

Train the model using CNN approach for the
categorization of tumor and non tumor portion
from the image

v

Test the trained model for the tumor detection
and analyze performance in terms of accuracy,
precision, recall and execution time

Fig -1: Proposed Methodology Flow chart

4. Classification:- In the last phase, the approach of CNN
will be applied which can categorize and localize the
cancer part. All the data points of an individual class
are separated by the best hyperplane, this can be
identified through the classification provided by CNN.
In the CNN the largest the best hyperplane is described
by the largest margin between the two classes. There
are no interior data points when there is maximum
width between the slabs parallel to the hyperplane
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which is also known as margin. The maximum margin
in hyperplane is separated by the CNN algorithm.

5. RESULT AND DISCUSSION

The proposed approach is implemented in MATLAB.
The proposed algorithm use the computer vision and
neural network tool box to implementation. The results
are analyzed in terms of accuracy. The dataset is
collected from authentic data source which is ADNT
[26].

Accuracy Analysis

=4=SVM Approach

Percentage ->

=—CNN Approach

Image Number ->

Fig -2: Accuracy Analysis

As shown in figure 2, the accuracy of the existing
system which is SVM approach is compared with the
proposed approach which is CNN approach. The
system is tested on different number of images and it is
analysed that CNN give best results as compared to
SVM approach.

Table 1: Accuracy Analysis

Image SVM CNN
Number Approach Approach
1 82 92

2 84.5 93.5

3 86.52 92

4 84 92

5 82 915

6 81 92

Sensitivity Analysis
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Fig -3: Sensitivity Analysis

As shown in figure 3, the sensitivity of the existing
system which is SVM approach is compared with the
proposed approach which is CNN approach. The
system is tested on different number of images and it is
analyzed that CNN give best results as compared to
SVM approach.

Table 2: Sensitivity Analysis

Image Number SVM Approach CNN Approach
1 81 92

2 83.5 94.5

3 84.52 93

4 85 93

5 81 90.5

6 81 93
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Specificity Analysis
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Fig -4: Specificity Analysis

As shown in figure 4, the specificity of the existing
system which is SVM approach is compared with the
proposed approach which is CNN approach. The
system is tested on different number of images and it is
analysed that CNN give best results as compared to
SVM approach.

Table 3: Specificity Analysis

Image SVM CNN
Number Approach | Approach
1 81 92

2 83.5 94.5

3 84.52 93

4 85 93

5 81 90.5

6 81 93

6. CONCLUSIONS

To detect the presence of cancer nodule CT scan
images are used. Further the pre-processing composed
of two processes. Image enhancement and image
segmentation are that two processes. The lung cancer
detection have various steps which include pre-
processing, segmentation, feature extraction and
classification. In the previous research work, SVM

classifier is used for the lung cancer detection.

The SVM classifier give low accuracy for the lung

detection is collected from the Kaggle. In the proposed
method CNN is used for the classification with the
GLCM algorithm for the feature extraction. The
simulation is done in MATLAB and performance is
analyzed in terms of specificity, sensitivity and
accuracy. It is analyzed that proposed approach
improve accuracy up to 8 percent as compared to
existing method.
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