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ABSTRACT

Wireless Capsule Endoscopy (WCC) is a medical imaging technique used to examine parts of the gastrointestinal tract.
Computer aided detection is used to increase the speed of detection, better performance and reduce the time. Before
finding the bleeding regions the edge regions are first detected and removed. Both the edge and the bleeding regions will
share the same Hue value and the luminance should be same for the bleeding and the non -bleeding regions .We use a
canny edge detector operator for detecting the edge regions in L channel. Canny edge detector is used to detect more
edge pixels and preserve more bleeding pixels based up on canny edge algorithm. This method in edge removal algorithm
includes edge detection, edge dilation and edge masking. After the removal of edges, those regions are made in to
segment through super-pixel segmentation and regions are classified using Artificial Neural Network by Radial Bias
Function (RBF).

Indexing terms/Keywords

Canny edge detector, edge detection, super-pixel segmentation

Academic Discipline And Sub-Disciplines

Education

SUBJECT CLASSIFICATION

Image processing with wireless endoscopy

TYPE (METHOD/APPROACH)

Quasi-Experimental

INTRODUCTION

Wireless Capsule Endoscopy (WCE) has been introduced in 2000 by Given Imaging Ltd. and forms a standard imaging
technique for screening the Gastrolntestinal (Gl) tract, especially the small intestine. The suspected blood indicator
designed by Given Imaging Ltd. can only detect the active bleeding regions in small intestine. Also, this software is known
to have insufficient sensitivity and specificity. The performance is measured in terms of three parameters such as
sensitivity, specificity and accuracy. High sensitivity means high capability of detecting bleeding frames. High specificity
means high capability of avoiding false detection. Accuracy is used to evaluate the overall performance. Since CAD is
used to screen for bleeding WCE frames and send them to clinicians for specific examination, sensitivity is more important
than specificity and accuracy The Wireless Capsule Endoscopy technique is done using a wireless capsule. The capsule
endoscope provides a simple, safe, non-invasive, reliable procedure, well accepted and tolerated by the patient, which
avoids any sedation, surgery or radiation exposure. In order to increase the speed and performance and to reduce the
time computer aided detection technologies are employed. Here the WCE images are captured using SB pillcam. In this
paper a new method for rapid bleeding detection is proposed. Section 2 describes the methodology and section 3 shows
the proposed WCE detection algorithm and the implemented results are shown in section 4.

METHODOLOGY

A new method that can detect bleeding regions from WCE video more effectively and efficiently. For this method the edge
pixels are taken in account. Since edge pixels and bleeding pixels share similar hue, where hue represents the actual
wavelength of color, ie RED color. In edge regions red intensities of color are more just like the bleeding regions, due to
the presence of blood. Traditional algorithms often mistake edge pixels for bleeding pixels. In a typical WCE image, the
most distinguishable feature between edge pixels and other non-bleeding pixels is the luminance. The bleeding pixels and
non-bleeding pixels (except edge pixels) normally have similar luminance and differ in redness. Therefore the bleeding
pixels can’t be removed, so the edge regions are first detected and removed. So the images are first converted from RGB
space to CIE lab space. Canny edge detector is used because it can detect more edge regions and can preserve more
bleeding regions. Through edge masking the intensities of the weak edges pixels are assigned as zero and are removed.

PROPOSED WCE EDGE DETECTION ALGORITHM

The proposed WCE system includes the removal of edge. The images are preprocessed and it includes Frame
Conversion, and De-noising of image. Figure 1 shows the proposed WCE Edge detection. In pre-processing, video is
converted as frames. The size of a film frame varies, depending on the still film format or the motion picture film format. A
film frame or video frame is one of the many still images which compose the complete moving picture. The video will be
read and convert the video as a frames. The converted frame will be saved and the process of elimination of uninformative
regions i.e. (dark or bubbled regions) in a frame can make impact on detection of abnormalities.
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Most probably the WCE images are often noisy. The noises are removed and the process is called de-
noising. Noise reduction techniques are conceptually very similar, regardless of the image being processed. The median
filter is a nonlinear digital filtering technique, often used to remove noise. Before edge detection the WCE images are
converted from RGB to CIE Lab space. In this color space we use three components: L is the luminance (brightness or
intensity), a and b are respectively red/blue and yellow/blue chrominance. The color similarity between pixels can be
measured in the CIE Lab space as uniform changes of components in CIE Lab correspond to uniform changes in
perceived color.
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Fig 1: IBlock diagram of proposed WCE Edge detection method

The Canny Edge Detection Algorithm can be explained as follows. The edge pixels are detected using canny edge
algorithm. The canny edge algorithm can be broken down into five steps

e Apply Gaussian filter to smooth the image in order to remove the noise

1 it —kE—1)2 4+ (7 — &k —1)°
Hy — 5 exp(—* oy ) o
Find the intensity gradients of the image
G= (Gx2+ Gy?) 2
©=tan’ (Gy,Gx) (3)

Where Gx, Gy is the intensity gradient along horizontal and vertical direction.
e To get rid of spurious response to edge detection apply non-maximum suppression.
e Use double threshold values to determine potential edges.

e Track edge by hysteresis and finalize the detection of edges by suppressing all the other edges that are weak and not
connected to strong edges.

After edge detection, those regions are dilated using mathematical morphological method. For edge dilation two sets of
input is needed. A is the image to be dilated. B is a set of coordinate points known as a structuring element (also known as
a kernel) which determines the precise effect of the dilation on the input image.

A@B={zlBzN A=} (4)

This equation is based on obtaining the reflection of B about its origin and shifting this reflection by z. The dilation of A by
B then is the set of all displacements, z, such that B and A overlap by at least one pixel. Thus enlarged images of edges
are obtained. The following are the steps to remove the edges.
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Convert the WCE image from RGB space to CIE Lab space for the L Channel.
Detect the edge regions using canny edge detector.
Dilate the detected regions using mathematical morphological method
Locate the edge regions by masking, where the intensities of pixels are set to zeros.

EXPERIMENTAL RESULTS

The edge pixels or the regions from a bleeding WCE video are detected and removed using different process. The results
of those processes in WCE images are shown below. This section includes video file uploading shown in 2(a), its frame
output shown in 2 (b). These frames are decomposed into RGB components shown in 2 (c). The Denoised output is
shown in 2(d). Before edge detection the images are converted from RGB to CIE Lab space shown in 2 (e). The canny
edge output is shown in 2(f). Figure 2 (g) shows its dilated output and edge removed output is shown in figure 2 (h). Finally
figure 2 (i) shows the output of Super pixel segmentation.
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Fig (2):2 (a)uploaded vedio file 2(b) frame conversion

2(d)Denoised Image 2(e) ) CIE Lab image 2(f)Canny edge detected image
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2 (g) Dilated image 2(h)Edge removed Images 2(i)Super pixel segmented images

Fig (2): experimental results from (d)-(i)
CONCLUSION AND FUTUREWORK

The edge regions are detected and removed using canny edge detector, which can detect more edge regions so that
more bleeding regions can be preserved than any other edge detection methods. Thus well defined edge regions are
detected and are removed through masking. In the future those edge removed regions are segmented through super-pixel
segmentation and classified as bleeding and non bleeding regions using artificial neural network by using RBF algorithm
and compares with other ANN algorithms and finally the performance are measured in terms of accuracy, specificity and
sensitivity.
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