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ABSTRACT

The process of identifying lung cancer from low-quality
X-Ray images has been discussed widely in medical
sector. The problem of false positive results in 1dent1fymg
cancer introduce requirement of more sophisticated
method. We propose a rbbust feature estimation and
ranking method for the segmentation of lung images using
which LCD can be performed. In the proposed approach
the input image is filtered with gabor filter then , the lung
region is identified and extracted using template matching
technigues. The extracted lung region is sub sampled into
number of small images called integral images. For each
sub sampled integral image, we identify set of interest
points where there is more valued pixel present in the
integral image, The feature 'descriptor for each interest
point is computed to represént the features around a point
and integral image. The white matter deapthness is
estimated using the gray values of the featu;e descriptor
and ranked according to them between various integral
images. Finally a top ranked region or integrall image is
selected and marked as identified location of LC. The
proposed method reduces the time complexity and false

positive results and produces efficient results.
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I InTRODUCTION

The modern world suffers with various diseases which
could be freated or non treated. Among them , the lung
cancer which is the most deadly disease , Which cannot
be treated at the final stage. The Iung cancer can be
identified at the early stage, using small diagnosis of X-
Rays. The X-Rays are low quality images, using which
the medical practitioner can identify the presence of cancer
at some tissues of lungs. Generally X-rays are gray scale
ﬁnages and will not look clear for visual perception. So
that the practitioner cannot identify anything accurately
and need some advanced medical support and tools. Also,
there are automated systems and tools to support the

decision for the medical practitioners. Those medical

* systems use various techniques to perform lung cancer

detection. Still the medical system produces false positive
or false negative resuits , so that there is a necessary for

more sophisticated systems.

The segmentation is the process of separating a set of
similar pixels to form a group and represent them in different
color values than other pixels. The segmmentation
techniques uses various metrics to separate the pixels

from others, for example color values, region properties
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and etc.. The segmentation techniques have be@‘i :lllsed
for variety of medical problems and produces good results
for most cases. Whatever the scans used to diagnose,
the medical practitioner could not identify or locate a
region exactly where the cancer present or he may ignore
the presence of cancer. This is where segmentation plays
and performs grouping of pixels and deviate them from

other normal pixels to identify lung cancer.

The input image contains noise, blur so that the image

has to be noise removed. The Gabor filter is the most

efficient linear filter which could be used to remove neise -,

from the image. The noise removed image can be further
segmented to achieve the task of segmentation. We use
the Gabor filter at different levels to get the quality image

from the input image.

The input X-ray image contains noise and blurs, so that it
has to be removed to achieve the required results. We
compute mass estimation here, where the mass estimation
is the process of computing the gray level density value
~ or mass. The region of cancer affected pixels must have
more gray levels and the mass of gray co-efficient will be
higher in that region. We use this property of pixels to

identify the location of lung cancer.

Template matching is a image processing technique where
the shape features are trained for future usage. When
there is an input image is submitted then the shapes
present in the input image witl be matched with the other
templates trained earlier. Fi_nally a template similar to the

input shape will be identified as result.
L. RELATED WORKS

There are number of methods has been proposed earlier
for lung cancer detection and we discuss few of them

around the problem statement.

Methylation analysis in spontaneous sputum for lung

cancer diagnosis [1], proposes A novel risk analysis is e

. introduced, using the distinction between diagnostic and -

risk markers. Two independent sets were randmhly_
composed from a prospectively collected sputum bank -
(Set 1: n =98 lung cancer patients, n = 90 controls; Set 2:
n = 60 lung cancer patients, n = 445 controls). Sputum
cytology was performed for all s_amplels.".f-he fbllowing
DNA hypenﬁethylatior; markers were tested in both sets:
RASSF1A, APC and cy;t;)globin (CYGB). Two statistical
analyses were conducted: multivariate logistic regrelssion
and a risk classification model based on post-test

probabilities.

Molecular profiling of small cell lung cancer in a Japanese
cohort [2], conducted the present Shizuoka Lung Cancer
Mutation Study to analyze genomic aberrations in patients
with thoracic malignancies, We collected samples of SCLC
from a biobank system and analyzed their molecular
profiles. We assessed 23 mutations in nine genes (EGFR,

KRAS, BRAF, PIK3CA, NRAS, MEK 1, AKT1, PTEN, and

.HER2) using pyrosequencing plus capillary

electrophoresis. We also amplified EGFR, MET, PIK3CA,
FGFR], and FGFR2 using quantitative real-time
polymerase chain reaction (PCR) and the fusion genes

ALK, ROS1, and RET using reverse transcription PCR.

Automated lung cancer detection by the analysis of
glandular cells in sputum cytology images using scale
space features [3], develop an automated lung cancer
detectlon system which segments the cell nuclei and

classifies the glandular cells from the given sputum

- cytology image using a novel scale space catastrophe

histogram (SSCH) feature. Catastrophe points occur when

pairwise annihilation of ‘extrema and saddle happens in
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scale space. Unusual nuclear texture shows. the presenceé’

of malignancy in cells, and SSCH-based texture feature
. extraction from nuclear region is done. From the input
high-resolution image, the cellular regions are localized
using maximization of determinant of Hessian, nuclei
regions are segmented using K-means clustering, and
SSCH features are extracted and classified using support

vector machine and color thresholding.

- Lung Nodule Detection in CT Images Using Thresholding
and Morphological Operations [2}, the lung CT image is
subjected to various processing steps and features are
extracted for a set of images. The processing steps include
thresholding, morphological operations and feature
extraction. By using these steps the nodules are detected
and segmented and some features are extracted. The

extracted features are tabulated for fiture classification,

Cell extraction from sputum images for early lung cancer
detection [3], address this problem using two different
methods, namely, a Rule-based method, and Bayesian
classification. We describe the two methods and we
compare their performances in terms of their behaviors
with respect to color representation and color

quantization,

Extraction and Segmentation of Sputum Cells for Lung
Cancer Early Diagnosis [11], present here a framework
for the extractioni and segmentation of sputum cells in
spufum images using, respectively, éthreshold classifier,
a Bayesian classification and mean shift segmentation.
‘Our methods are validated and compared with other
competitive techniques via a series of experimentation
conducted with a data set of 100 images. The extraction

and segmentation results will be used as a base for a

CAD system for early detection of lung cancer which will
improve the chances of survival for the patient. All
the above discussed methods has the problem of false
positive results, so that we propose a new robust feature

estimation and ranking method for segmentation to

identify hang cancer.

III. Prorosen METHOD

The proposed method has three steps namely;
Preprocessing, Gray-Co Mass Estimation, Segmentation,
LC Detection. We discuss each of the stages deeply in

the next chapters.

;. Inputimage

Figurel: Proposed System Architecture
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3.1 Preprocessing: J

The preprocessing is performed to increase the image
quality, which helps the method to produce efficient
results. The input image is applied with Gabor filter, which
removes the noise present in the input image and the
process is iterated for number of times. The Gabor filter is
used to enhance the image quality which is a linear filter
and used for edge detection. We apply the Gabor Filter
with different frequency and orientation to extract the
features of the image. This stage removes defects caused
by the image acquisition process, for example, noise and
lack of contrast. The preprocessed image is used for further

processing to identify the Jung cancer.
fnput: image Img.
Output; Enhanced Image Img.

Stepl: Initialize sinusoid factor &, Orientation O, and phase

offset p, standard deviatiqn sd, gamma.
step2: contpute sigmaX = gamma.
Step2: compute sig;naY =) /gamma.
Step4: comﬁute x axis rotajon Xr.
StepS: compuie y axis rotation Yr.
Step6:
sigma¥”2)).*cos(2*pi/sd*Xr+p);
step7. Stop.

32 Rdbust Feature Estimation:

The preprocessed image is applied with template matching
technique to identify and extract the lung region from the
input image. The extracted lung region is sub sampled

into number of MxN size of integral images. The integral

Ga = exp(-.5*(Xr.”2/sigmaX"2+Yr."2/

image are constructed in growing box filter and for each

' integral image constructed we compute the interest point

and then we compute the feature descriptor which
specifies the white pixel mass value around the interest
point. This region growing approach will Be performed
up to few numbers of sizes. With the constructed feature
descriptors, we estimate the gradient mass which specifies
the‘ pﬁasence of lung cancer in and around the interest

point.
Algorithm:
Input : Preprocessed image Img, Template set Ts.

Output: Set of Interest points Ips and Gradient mass set
Gms.

stepl: For e.ach 'Temp.Iate' T, from Ts

Match T, with regions of Image Img

if w{Ragion{img)3T:} then

Extract the region from Img as Rlung = Region(Ti} 3img
end. |
end.

Step2: for each size m FromM

construct box filter of size m.

crop integral image of size m from R]ung..

IE= :{jﬁﬁmg{f‘f % {m X m})

for each pixel Pi from IE |

. L TRNP
compute gradient estimation Ge = f
. R

N- Total number of pixels present in IE. -

m —size of box filter.
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ifG'e?previo'us then -
: ,:keé;; Kthe index of Pi..
, end,
£ end
Select top valued gradient and pixel.

Selsct the pixel as interest point 1P and compute region
mass value Rmv,

& TP

=g W

- Rmv= Xk

k- number of white pixels comes into the box filter of size

™m
end.
Step3: stop.

3.3 Segmentation:

- The segmentation process is performed to differentiate

and group similar pixels.from other pixels. In our approach

. the segméntation is perfoﬁned based on the gray scale

values of the pixels. The céncer affected celis has more
gradi#ﬁt values than other pixels , so that we represent
them iﬁ_white color and leaves other pixels with the same
value what they have. The segmentation process
generates number of regions and groups the similar plxels

with more mass ratlo to form a group.
3.4 Lung Cancer Detection:

‘The cancer from the irhage is detected and malfked'based
on Vcom_puted Tegion mass value, We\ have computed
region mass value for different regions of the 'imag_e and
we select the most region mass vaiue from comput_edl set
‘of mass values. The interest point and window size and

the pixels comes into this region will be marked with

 the image. -

'Stepzz

i T T T ¥
;mm
#E QS0 —
s
e gt
s |
i £
Bk [

Exafvasry Ratio(dh)
=

1 ¥ W ® BO®ow
ok b '

different color to represent the cancer detectéd portion of

A‘:gorithm:

Input: Region Mass value Set RMS Segmented 1mage' ‘
Img, Interesl point set Ips.

- Output: LCD marked image Oimg.

stepl select most maxnnmn Rms value ﬁom RMS
Step2; 1dent;fy the size of windowof I_E.. _ |
Identify the pixels c§£ues o Ips;. a
Stzp4: - mark those pixelsj w:th difféfént color. -
StepS: s_to;I).-'_ | | | |
V. RESULTSAND DISCUSSi_ON

The proposed method has been implemented in Matlab

and we have evaluated the proposéd approach with

-various data sets. The prdposed method has produced

-efficient results The proposed Robust Feature estlmatlon

and rankmo method for lung cancer detectmn has been '
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- evaluated with various data sets. The proposed methéd
has been implemented on Matlab and tested With%(ifferﬂnt
30 percent of images and for training we have used 70
percent of images of data set. The proposed meihed has
produced efficient resuits and produced less time

complexity also.

Figure 2: shows the gray scaled input image

" Figure 3: shows the edge detected imageTor template

extraction.

Figure 4: shows the cancer detected image,

Tablel: shows the LCD accuracy

100

Detection Accuracy in %

LCD Accuracy

50

100 500 1000

Number of images

The table 1 shows the hing cancer detection accuracy

with number of samples and it shows that the proposed

method has good impact on LCD with growing size.
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Table2: shows false positive ratio

False Positive Results
10

%4

|\.¥e in

False posit

500

1000

Number of images

The table2 shows the false positive results produced by
the proposed method according to number of training
images, and it shows clearly that the proposed method

has produced efficient results with more training images.

V. ConcLUSION

We proposed a Robust Feature Estimation and ranking
. method for.image segmentation to identify Klung cancer
using Gabor Filters, where each image is converted to
' gray scale and applied with Gabor filter to enhance the
quality of image. The enhanced image is template matched
to extract the region of lung from the input image, The
extracted region image is converted into.‘many number of
sub samﬁling image .cailed integral image. From generated
-integral image an interest point is identified which has
more gradient mass around them and selected as interest

point to compute the region mass value. The computed

173

gg‘ region mass values are ranked according to the value and

the selected region is marked with different color to specify
the location of cancer. Finally a region with cancer affected
is selected and marked using cancer detection process
which is performed according to the mass deviation
estimation. The proposed method has produced efficient

results and reduced the overall time complexity and false

ratio.
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