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ABSTRACT

Bio medical images are quite known for their time consuming phenomenon of processing as it is
having more number of pixels. Graphical user Interface has been recent t in trends for processing
image such that extracting features in order to make decision. The main problem in GUI s that the
quick response is not done due to algorithm is not meeting with the timing“eonstraint with real
time. This condition is due to long algorithm is‘executed, in the sequential way, This research
article contains the way to reduce the time reguiredso fetch the output based on the length of the
algorithm. For algorithm edge detectionf techniques have beenytakenginto consideration and

sequential and parallel execution is compared.
Keywords: Parallel Image Processing, Real time processing, Parallel Computing.
I. INTRODUCTION

Edge detection operators are for boundary conditions and can be used in various ways to
distinguish the image details in‘terms of multiplesaspects. One has to use various methods of edge
detection techniques to identify ‘defect in image. In biomedical image it is most often use of such
image processing tasks, The manner, in which the image is repeatedly processed the time required
will beflong here each‘edge detectiomyeperator is depicted along with mathematical description and
time takenby the each operator to execute the function.

I1. ANALYSISOF THEEBASIC OPERATORS
Taylor series analysis,depicts that differencing adjacent points provides an estimate of the first

order derivative atfa point. If the difference is taken between points separated by AX then by

Taylor expansion for we obtain:

2

(x+ Ax) = f(x)+ Axf (X) + X f(x)+ 0 (Aax’)

2l (1)

By rearrangement, the first order derivative P s

Page | 247




International Journal of Advanced Technology in Engineering and Science www.ijates.com

Volume No.02, Issue No. 06, June 2014 ISSN (online): 2348 — 7550
, f(x+Ax)- f(x)
f (x)= -0 (AX)
A 2)

This shows that the difference between adjacent points is an estimate of the first order derivative,
with error ©(2%) This error depends on the size of the interval AX and on the complexity of the

curve. When AX s large this error can be significant. The error is also large when the high-order
d the reduced high-

derivatives take large values. In practice, the short sampling of image pi

frequency content make this approximation adequate.[1]

A change in intensity can be identified by differencing adjacent adjacent

1. First Order Operator
2. Second Order Operator
3. Nonlinear Operator

First-order edge detection
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Fig.1 Roberts operator

The simple 2X2 Roberts operators were one of the earliest methods employed to detect edges. The
Roberts cross calculates an efficient, simple, 2-D spatial gradient measurement on an image highlighting
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regions corresponding to edges. The Roberts operator is implemented using two convolution masks, each
designed to respond maximally to edges running at 45 to the pixel grid, which return the image x-
derivative and y-derivative, Gx and Gy respectively. The magnitude |G| and orientation uof the image
gradient are thus given by

IGI= A (G, + G, e 3)
This gives an orientation for a vertical edge which is darker on the left side i

ii) Prewitt edge detection operator

Edge detection is akin to differentiation. Since it detects change it is bound to respond to noisej,as well as

to step-like changes in image intensity[4]. It is therefore n the edge
detection process. We can then extend the vertical the horizontal
template, My, along three columns. These give t i i hich consists of two

templates shown in fig. 2.
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iii) Sobel edge detection operator

The weight at the central pixels for both Prewitt templates, is doubled, this gives Sobel edge
detection operator. Itconsists of two masks to determine the edge in vector form. It performs
better than prewitt operator. The coefficients of smoothing within the Sobel operator are shown
in Fig 3. are those for a window size of 3.
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Fig. 3 Sobel Operator

iv) Canny edge detection operator

The Canny edge detection operator combined with three main objective
1. Optimal detection with no spurious responses
2. Good localization with minimal distance between detect

t the Gaussian

(7

..(8)

4. Threshold steresis to connect edge points

1. METHODOL
Four methods are applied sequentially and then four methods were partitioned using two core parallel
pools and applied two groups of methods to each core [3].The more mathematical rigorous edge detection
technique will be analyzed by time consumed and according to that the data will be portioned. It is
obvious that canny and prewitt are quite time consuming by mathematical point of view.
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Case: The x ray image of third metacarpal fracture has been taken into investigation for edge detection

and GUI has been developed for the same.
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IV. RESULTS

Fig 4: GUI for Simultaneous edge detection

Table 1: Time Calculation for one image:

Not Type of Operator Time Required
1 Prewitt 0.113993
2 Sobel 0.097785
3 Robert 0.101065
4 Canny 0.643522

Sequential time of execution:Elapsed time is 0.956365 seconds.

The images are divided in two parts for two cores time required is as follows:

Corel: Prewitt and Sobel Time elapsed is 0.371915
Core 2: Robert and Canny Time elapsed is 0.329901
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Most significant time taken into the consideration and is of 0.371915 seconds.
B CIENCY = B B, [ 7] et er ittt e e e e e )
Where Es = Sequential time
Ep = Parallel time
E = 0.956365/0.371915 = 2.57146.
Plotting between two algorithm accuracy the time difference is depicted below.

The figure5 shows the time difference by time elapsed in second by paralle ential algorithm. As

number of core is doubled the performance is improved and can be felt.

Time Differnce
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Series Parallel

in sequential and parallel’'execution for Total execution

and output fo ess so that the methodology adopted should be used in order to have real

time application MATLAB.As Canny and Prewitt requires more amount of time due to
mathematical procedure one should make sure that both should not be allocated to one core else

contrary condition of timing violation will be there[8].
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