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Abstract:

A mass of tissue that originates by a slow development
of strange cells is known as a tumor. For the most part,
in our body the cells get matured, kicks the bucket and
afterwards they are supplanted by recently conceived
cells. Be that as it may, on account of diseases and
tumors, this cycle gets hinder which prompts their
development. Tumor cells are those cells that develop,
despite the fact that when the body does not require
them, and besides as typical old cells, they don't lapse.
Presently in the prolongation of this procedure, the
tumor continues adding increasingly tissues to the
mass which grows up into a growth. For lung growth,
if the sickness is recognized in time, the survival rate
of patient increments from 14 to 49% in late 5 years. It
is the most hazardous and across the board malady on
the planet. The malignancy cells present in lung causes
lung growth illness.

These cells discovery is critical issue for medicinal
specialists. The odds of a compelling treatment will
essentially increment with early recognition. The
Computed Tomography (CT) pictures are utilized
which are more proficient than X-beam. In this work a
strategy to recognize lung malignancy by utilizing
picture preparing methods which incorporates picture
pre-handling, picture division, highlight extraction and
grouping system is used. Tumor cells are identified in
lung malignancy CT pictures by utilizing marker
controlled watershed change and k-implies grouping.
Watershed change gives better results compared with
k-implies bunching and calculation time is less in
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This present work proposes a technique to identify the
harmful cells adequately from the lung CT filter
pictures. It will minimize the location blunder made by
the doctors' exposed eye. MATLAB is broadly utilized
programming for the investigation of lung disease
identification from CT filter pictures. So the authors
utilized MATLAB2013a for building up this
anticipate.

Keywords:

Cancer Detection, Marker Controlled Watershed
Transform, k means clustering, Thresholding,
MATLAB2013a.

I. INTRODUCTION:

As of late, the picture handling instruments are utilized
broadly as a part of various restorative regions for
expanding prior discovery and treatment stages. The
time is extremely huge component to find the ailment
in the patient as could be expected under the
circumstances as quick. Its initial recognition builds
the odds of a powerful treatment. In 2005, roughly
1,372,910 new disease cases are predictable and
around 570,280 cancer deaths are relied upon to
happen. It is expected that there will be 163,510 deaths
from lung malignancy, which frames 29% of all cancer
deaths. When cells begin to become wild, growth starts
in a part of the body. The tumor cell begins on account
of wild extension of strange cells. Lung malignancy is
an illness of irregular cells duplicating and expanding
into a tumor. Tumor cells proceed to increment and
frame new, strange cells. Large portions of them notice
possible. So finding of lung malignancy prior is most
imperative for effective treatment.

watershed segmentation.
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Analysis is for the most part in light of CT sweep
pictures. Carcinogenic tumor begins in the piece of
lung is called essential lung malignancy. Taking after
are the sorts of this lung disease and these are isolated
into two principle sorts:

1. Small cell cancer
2. Non-small cell cancer

This work concentrates on discovering tumor and its
stages. In this Marker-controlled Watershed division is
utilized to disengage a lung of a CT picture.

LITERATURE SURVEY:

District developing calculation is proposed for division
of CT sweep pictures of the Lung. This calculation
begins with a seed pixel, furthermore checks different
pixels that encompass it. It decides the most
comparable one and, on the off chance that it meets
certain criteria, it will incorporate into the locale. The
area is produced by analyzing all unallocated
neighboring pixels to the district. In this they proposed
a methodology for identification of tumor cells from
Lung CT filter pictures. This work introduces a
technique to recognize the growth cells from the CT
examine picture. It lessens the mistake in the
identification part made by the specialists for
therapeutic study. It depends on Sobel edge location
and mark network. Sobel administrator finds the edges
in a picture.

It does as such by finding the picture angle. Picture
angle gives the adjustment in the power of the picture.
Likewise in a framework utilizing Computer Aided
Diagnosis (CAD) [4] for finding the edges from CT
check pictures of lung for location of infections is
utilized. Thresholding calculation [5] offers separating
to recognize the sputum cell from the crude picture for
early recognition. A novel strategy, watershed
transform is introduced for image segmentation [6].
Morphological operations which are opening and
closing operations are utilized to prepare the angle
picture.
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It is utilized to kill the over fragmented zone and to
reproduce the morphological inclination which can
keep up the state of slope picture. The fundamental
thought of this work is to identify the tumor and
choose whether it is malignant or not. It additionally
finds the lung malignancy stage and gives more
precise result by utilizing diverse upgrade and division
systems.

PREVIOUS METHODS:

In past, picture preparing methods are broadly utilized
as a part of a few therapeutic territories for image
change in prior location and treatment stages, where
the time component is vital to find the variation from
the norm issues in target pictures, particularly in
different malignancy tumors, for example, lung
growth, bosom disease, and so on. Picture quality and
precision is the center variables of this examination,
picture quality evaluation and change are relying upon
the improvement stage where low pre-handling
strategies is utilized taking into account Gabor channel
inside Gaussian guidelines.

Taking after the division standards, an upgraded
district of the object of interest that is utilized as a
fundamental establishment of highlight extraction is
acquired. Depending on general elements, a typical
examination is made. In this examination, the primary
recognized components for precise pictures correlation
are pixels rate and cover naming. Lung growth is an
ailment of unusual cells duplicating and developing
into a tumor. Disease cells can be diverted from the
lungs in blood, or lymph liquid that encompasses lung
tissue.

Lymph moves through lymphatic wvessels, which
deplete into lymph hubs situated in the lungs and in the
focal point of the mid-section. Lung growth frequently
spreads toward the focal point of the mid-section in
light of the fact that the characteristic stream of lymph
out of the lungs is toward the focal point of the mid-
section. Metastasis happens when a tumor cell leaves
the site where it started and moves into a lymph hub or
to another part of the body through the circulatory
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system. Tumor that begins in the lung is called
essential lung growth. There are a few distinctive sorts
of lung growth, and these are partitioned into two
principle bunches: Small cell lung disease and non-
little cell lung tumor which has three subtypes:
Carcinoma, Adenocarcinoma and Squamous cell
carcinomas. The rank request of diseases for both guys
and females among Jordanians in 2008 demonstrated
that there were 356 instances of lung malignancy
representing (7.7 %) of all recently analyzed growth
cases in 2008. Lung tumor influenced 297 (13.1 %)
guys and 59 (2.5%) females with a male to female
proportion of 5:1 which Lung malignancy positioned
second among guys and tenth among females.

Figure 1 demonstrates a general depiction of lung
growth discovery framework that contains four
fundamental stages. The primary stage begins with
taking an accumulation of CT pictures (ordinary and
strange) from the accessible Database from IMBA
Home (VIA-ELCAP Public Access). The second stage
applies a few strategies of picture upgrade, to get best
level of value and clearness. The third stage applies
picture division calculations which play a successful
guideline in picture preparing stages, and the fourth
stage gets the general components from improved
portioned picture which gives markers of anomaly of
pictures.

Image Capture

i

Imapee Enhancement

4

Image Segmentation

J

Features Extraction

Figure 1. Lung cancer image processing stages
Image Enhancement:
The picture Pre-handling stage begins with picture
upgrade; the point of picture upgrade is to enhance the
interpretability or impression of data incorporated into
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the picture for human viewers, or to give better
contribution to other mechanized picture preparing
methods. Picture improvement systems can be
partitioned into two general classes: Spatial area
techniques and recurrence space strategies. Tragically,
there is no broad hypothesis for figuring out what
"great" picture improvement is with regards to human
recognition. On the off chance that it looks great, it is
great. In any case, when picture improvement methods
are utilized as pre-preparing instruments for other
picture handling systems, the quantitative measures
can figure out which procedures are most proper. In
the picture improvement stage we utilized the
accompanying three strategies: Gabor channel, Auto-
upgrade and Fast Fourier change procedures.

Gabor Filter:

Picture presentation taking into account Gabor
capacity constitutes a magnificent neighborhood and
multi-scale deterioration as far as logons that are at the
same time (and ideally) restriction in space and
recurrence area. A Gabor channel is a direct channel
whose drive reaction is characterized by a
symphonious capacity duplicated by a Gaussian
capacity. As a result of the duplication convolution
property (Convolution hypothesis), the Fourier change
of a Gabor channel's motivation reaction is the
convolution of the Fourier change of the symphonious
capacity and the Fourier change of the Gaussian
capacity. Figure below depicts (a) the first picture and
(b) the upgraded picture utilizing Gabor Filter.

(a) Original Image
Figure 2. The result of applying Gabor
enhancement technique
Auto upgrade strategy is emphatically relies on upon
subjective perception and factual operations, for

(b) Enhanced by Gabor
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example, mean and change figuring. The upgrade rate
in this examination was equivalent to 38.025%.

Fast Fourier Transform:

Fast Fourier Transform procedure works on Fourier
change of a given picture. The recurrence area is a
space in which every picture esteem at picture position
F speaks to the sum that the power values in picture "I"
fluctuate over a particular separation identified with F.
Quick Fourier Transform is utilized here as a part of
picture sifting (upgrade). Figure 3 depicts the impact
of applying FFT on unique pictures, where FFT
technique has an improvement rate of 27.51%.

(b) Enhanced by FFT

() Onginal Image

Figure 3.Auto enhancement technique using FFT

Image Segmentation:

Picture division is a crucial procedure for most picture
investigation consequent assignments. Specifically, a
considerable lot of the current strategies for picture
portrayal and acknowledgment depend exceedingly on
the division results. Division isolates the picture into
its constituent areas or items. Division of restorative
pictures in 2D, cut by cut has numerous helpful
applications for the medicinal expert, for example,
perception and volume estimation of objects of
interest, identification of variations from the norm (e.g.
tumors, polyps, and so forth.), tissue evaluation and
grouping, and more. The objective of division is to
rearrange and/or change the representation of the
picture into something that is more significant and less
demanding to examine. Picture division is ordinarily
used to find items and limits (lines, bends, and so on.)
in pictures. All the more accurately, picture division is
the procedure of appointing a mark to each pixel in a
picture such that pixels with the same name share
certain visual attributes.
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The consequence of picture division is an arrangement
of sections that by and large cover the whole picture,
or an arrangement of forms separated from the picture
(edge recognition). All pixels in a given locale are
comparative as for some trademark or registered
property, for example, shading, power, or surface.
Nearby locales are fundamentally diverse as for the
same characteristic(s). Division calculations depend on
one of two essential properties of power qualities:
intermittence and  closeness.  The  principal
classification is to parcel the picture in view of sudden
changes in force, for example, edges in a picture. The
second class depends on parceling the picture into
areas that are comparable as indicated by a predefined
paradigm. Histogram thresholding approach falls
under this class.

K-mean Clustering:

k-implies grouping is a technique for vector
guantization, initially from sign preparing that is well
known for bunch investigation in information mining.
k-implies grouping intends to segment N perceptions
into k bunches in which every perception has a place
with the group with the closest mean, serving as a
model of the group. This results in a partitioning of the
data space into regions.The issue is computationally
troublesome (NP-hard); be that as it may, there are
effective heuristic calculations that are generally
utilized and join rapidly to a neighborhood ideal.
These are generally like the desire boost calculation
for blends of Gaussian disseminations by means of an
iterative refinement approach utilized by both
calculations. Furthermore, they both use bunch focuses
to demonstrate the information; notwithstanding, k-
implies grouping tends to discover bunches of
practically identical spatial degree, while the desire
augmentation system permits bunches to have
distinctive shapes. This algorithm aims at minimizing
an objective function, in this case a squared error
function. The objective function

&

X
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; 2
WhereHxi(J) -C JH is a chosen distance measure

between a data point xi(j) and the cluster centre c;,

is an indicator of the distance of the n data points from
their respective cluster centers.

The algorithm is composed of the following steps:

1. Place K points into the space represented by
the objects that are being clustered. These
points represent initial group centroids.

2. Assign each object to the group that has the
closest centroid.

3. When all objects have been assigned,
recalculate the positions of the K centroids.

4. Repeat Steps 2 and 3 until the centroids no
longer move. This produces a separation of the
objects into groups from which the metric to
be minimized can be calculated.

The expression "k-signifies" was initially utilized by
James MacQueen as a part of 1967, however the
thought backtracks to Hugo Steinhaus in 1957. The
standard calculation was initially proposed by Stuart
Lloyd in 1957 as a procedure for heartbeat code
adjustment, however it wasn't distributed outside of
Bell Labs until 1982. In 1965, E.W.Forgy distributed
basically the same technique, which is the reason it is
at times alluded to as Lloyd-Forgy. A more productive
rendition was proposed and distributed in Fortran by
Hartigan and Wong in 1975/1979.

Standard algorithm:

The most widely recognized calculation utilizes an
iterative  refinement method. Because of its
omnipresence it is regularly called the k-implies
calculation; it is additionally alluded to as Lloyd's
calculation, especially in the software engineering
group. Given an underlying arrangement of k means
ml(1),... ,mk(l) (shown below), the calculation
continues by rotating between two stages:
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Task step: Assign every perception to the bunch whose
mean the least within-cluster sum of squares
(WCSS).Since the whole of squares is the squared
Euclidean separation; this is instinctively the "closest"
mean. (Scientifically, this implies parceling the
perceptions as indicated by the Voronoi outline created
by the methods).

() (t) (t) 2. .
Si" = {ap : oy —mi” |* < lop —my” P V4,1 < j < kY,

Where each P is assigned to exactly one .S {f], even if
it could be is assigned to two or more of them.

Update step: Calculate the new means to be the
centroids of the observations in the new clusters.

mi?t-l—l) Z z;

{f
1571 4 est®

Since the math mean is a minimum squares estimator,
this additionally minimizes the inside group total of
squares (WCSS) objective. The calculation has met
when the assignments no more change. Since both
strides streamline the WCSS objective, and there just
exists a limited number of such partitioning, the
calculation must merge to a (nearby) ideal. There is no
certification that the worldwide ideal is discovered
utilizing this calculation.

The calculation is regularly displayed as appointing
items to the closest group by separation. The standard
calculation goes for minimizing the WCSS target, and
along these lines doles out by "minimum aggregate of
squares”, which is precisely proportionate to doling out
by the littlest Euclidean separation. Utilizing an
alternate separation capacity other than (squared)
Euclidean separation may prevent the calculation from
converging.

Usage in our work:

As a result of the computational simplicity of the k-
implies calculation over other grouping calculations it
was chosen to utilize the k-mean bunching in the
proposed work. The k-mean bunching calculation is an
exceptional instance of the summed up hard grouping
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calculations. It is connected when point delegates are
utilized and the squared Euclidean Distance is received
to quantify the dissimilarities between vectors xi and
bunch agents. The k-implies calculation is given
beneath.

Algorithm:

Step1: Choose arbitrary initial estimates &, (0) for the

0js.j=1,...,m.

Step2: Repeat

1. Fori=1toN
e Determine the closest representative,
say @, for Xj.

e Setb(i)=);
End {for}

2. Forj=1tom
e Parameter updating: Determine &; as the

mean of the vectors X, € X with b(i)=j.
End {for}

Until no change in j’s occurs between two successive
iterations.

Thresholding approach:

Thresholding is a standout amongst the most capable
instruments for picture division. The sectioned picture
got from thresholding has the upsides of littler storage
room, quick handling speed and straightforwardness in
control, contrasted and dark level picture which for the
most part contains 256 levels. In this way, thresholding
methods have drawn a considerable measure of
consideration amid the previous 20 years.
Thresholding is a non-direct operation that changes
over a dark scale picture into a parallel picture where
the two levels are relegated to pixels that are
underneath or over the predetermined limit esteem. In
this examination, Otsu's strategy that utilizations (dim
sift) capacity to register worldwide picture limit is
utilized.
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Otsu's strategy depends on limit choice by measurable
criteria. Otsu suggested minimizing the weighted sum
of within-class variances of the object and background
pixels to establish an optimum threshold. Reviewing
that minimization of inside class changes is
proportionate  to  expansion of  between-class
difference. This strategy gives agreeable results for
bimodal histogram pictures. Limit values in view of
this strategy will be somewhere around 0 and 1, in the
wake of accomplishing the edge esteem; picture will
be portioned in light of it. Figure 4 demonstrates the
aftereffect of applying thresholding system.

(a) Enhanced image by Gabor

Figure 4. Normal enhanced image by Gabor filter
and its segmentation using thresholding approach

Binarization Approach:

Binarization approach relies on upon the way that the
quantity of dark pixels is much more prominent than
white pixels in typical lung pictures, so we began to
check the dark pixels for normal and abnormal images
to get an average that can be used later as a threshold,
if the quantity of the dark pixels of greater than the
threshold value, then it shows that the image is normal,
generally, if the quantity of the dark pixels is less than
threshold value, it demonstrates that the picture
abnormal. The limit esteem that is utilized as a part of
this examination is 17178.48 and the True
acknowledgment rate (TAR) is (92.86%) and false
acknowledgment rate (FAR) is (7.14%). Below figures
demonstrates the Binarization technique methodology
and Binarization check strategy flowchart.
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Figure 6.Binarization check method flowchart

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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INPUT CT SCAN IMAGE
OF LUNG

¥

Smoothing
PREPROCESSING
Enhancement

L
IMAGE
SEGMENTATION

+
FEATURE
EXTRACTION

+

CLASSIFICATION OF
CANCER STAGES

Figure 7.Block Diagram of Proposed System

The Gaussian channel is utilized to smooth the info
picture in the preprocessing stage. And in addition, in
the pre-preparing stage, Gabor channel is utilized for
upgrade and thresholding and Marker-Controlled
watershed change is utilized for the division reason.
After picture division, the components, for example,
normal power, border, zone and unpredictability are
removed from the recognized tumor. Binarization
procedure is done to choose whether it is harmful
tumor or not. Additionally, if there is harmful tumor,
the disease stage is recognized.

A. Input CT scan images of lung:

The CT check pictures which are utilized for preparing
are gathered from the healing facilities. This picture
dataset contains lung CT filter pictures with tumor and
without tumor. The figure 2 demonstrates a portion of
the lung CT filter pictures with tumor and without
tumor.

Figure 8. CT scan image (a) Lung without tumour
(b) Lung with tumour

In this picture pre-handling stage, picture smoothing is
the initial step.
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For smoothing, Gaussian channel is connected on the
info picture. Gaussian smoothing is exceptionally
successful for expelling clamor. Gaussian expels high
recurrence parts from the picture. So it is a low pass
channel. Smoothing diminishes the commotion and
giving us a more precise force surface. The scientific
condition for the Gaussian channel is as given in
equation (1).
—(=?+y%)
G(x, y) = e 2o (1

2mal

Where X is the separation from the inside on the even
pivot, y is the separation from the middle on the
vertical hub, and o is signified as the standard
deviation of the Gaussian dissemination. It decides the
measure of smoothing. The yield of Gaussian channel
is appeared in below figure.

‘Smoctned imoge Using Gaussian Fiter

Figure 9. Smoothed Image

Next part in pre-preparing is picture upgrade stage.
The capacity of picture upgrade stage is to highlight
the essential data of picture. In this progression, better
visual impacts are performed on the picture which
upgrade the human eyes' recognize capacity of data. It
is an approach to enhance the class of picture, so that
the last yield picture is superior to the first one. For
picture improvement, Gabor channel is utilized. The
Gabor capacity is an extremely supportive apparatus in
picture preparing, surface investigation. It is a straight
channel and its drive reaction is gotten from the
duplication of consonant capacity and Gaussian
capacity. It is a band pass channel. It is utilized to
build the differentiation between the knob territories
and other structure around it. The numerical
expression for the Gabor channel is given in equation

).

Volume No: 3 (2016), Issue No: 5 (May)

www.ijmetmr.com

g (= ¥) = exp(— TS cos(2n - + @) @)
x'=xcosf+vysind (3
= xcosd+ysind 4

A represents the wavelength of the sinusoidal wave.

6 denotes for the orientation of normal to parallel
stripes of Gabor function.

¢ denotes phase offset.

o denotes standard deviation

y is spatial aspect ratio

7
Figure 10. The output image of Gabor filter

B. Image segmentation:

Division is utilized to isolate a picture into various
little locales or items. It has numerous applications in
the medicinal field for the division of the 2D
restorative pictures. It is a vital procedure for most
picture investigation taking after methods. There are
different techniques accessible for picture division. In
this paper, thresholding and marker controlled
watershed  division  strategies are utilized.
Thresholding is the best instrument for the picture
division reason. It is utilized to changes over a dim
scale picture into a paired picture. These two levels
are appointed to pixels, beneath or over the specific
edge esteem. The picture got from thresholding
division has littler storage room, quick preparing
speed and simplicity in manipulation contrasted and
dim level picture which for the most part has 256
levels. The yield of limit picture is appeared in below
figure.
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Figure 11. Threshold based segmented Image

The idea of watershed is understood in geology.
Watershed division is utilized to remove the district
least esteem from a picture. It decides the comparing
to the isolating line with the minimum worth.
Separating line in the picture gives the quick change
of limit. This change discovers catchment bowls and
watershed edge lines in the picture. It regards the
picture as a plane, where light pixels are high and dull
pixels are low. The vital disadvantage related to the
watershed change is the over division that typically
comes about. The vyield of watershed portioned

Figure 12. Watershed segmented Image

To beat the downsides of this watershed division i.e.
over division, the marker based watershed division
system is utilized. It can fragment limits from a
picture. Morphological operations are performed on
the watershed portioned picture to get last divided
picture. Here the technique is to utilize morphological
operations called opening by reproduction and
shutting by recreation to tidy up the picture. These
operations will produce level maxima inside every
article which is found utilizing image regional
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maximum function. The yield of marker based
watershed divided picture is appeared in figure shown
below.

Final Watwrshed Segemantuton

Figurel3. Marker-Controlled Watershed based
segmented Image

After division process, Binarization procedure is
finished. In this approach, the aggregate number of
dark pixels and white pixels are checked. In the event
that the aggregate number of dark pixels of info picture
is more than limit, then the tumor is typical tumor.
Something else, if the aggregate number of the dark
pixels is not exactly the limit then the tumor is
dangerous tumor.

RESULT AND CONCLUSION:

RESULT:
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Figure 14, Input image and gradient image
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Figure 16, marker controlled watershed transform and k-means clustered images
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CONCLUSION:

An image improvement technique is developed for
earlier disease detection and treatment stages, time
factor was taken in account to discover the
abnormality issues in target images. Image quality and
accuracy is the core factors of this research, image
quality assessment as well as enhancement stage were
adopted on low pre-processing. The framework
comprises of pre-processing, segmentation, feature
extraction and classification. The proposed marker
controlled watershed division strategy isolates the
touching articles in the picture. It gives best
recognizable proof of the primary edge of the picture
and furthermore maintains a strategic distance from
over division. It gives 100% exactness contrasted with
the thresholding calculation. So it is effective for
division. The proposed technique gives very promising
results compared to other techniques used.
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