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Abstract: Diabetic is one the important cost related injuries. And also it gives the numerous eye problems for
humans like diabetic retinopathy. In this research, a new method has been proposed to recognize the eye and
also it has been analysed with other technique. Edge detection is one of the important modules of any image
processing technique. In this research, researchers have been proposed the Canny Edge Detection technique
based on Region of Interest (ROT) and Edge Length (EL) to recognize the human eye. And also Sobel Edge
Detection technique 1s proposed to detect the edge of the diabetic retinopathy eye mmage. Both the technique
have been compared and analysed. The performance of the both technique has been compared and verified with
each other. After that it has been validated with existing standard values which was collected from the standard
and famous eye hospital in coimbatore. In this research, Cammy Edge Detection technique 1s a novel technique
to identify the diabetic retinopathy and also the proposed technique shows significant results compared with

Sobel Edge Detection technique.
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INTRODUCTION

Popularity and also important of the diabetic
retinopathy grew considerably over the past 3 years.
The problems of diabetic retinopathy eye image
processing have attracted the attention of a large number
of research teams (Tain ef al., 2004). Detailed study on eye
movement analysis during retinopathy condition sated in
the previous research (Bulling et al., 2011). Rapid eye
detection method for non-glasses type 3D display on
portable devices has been studied. But, the retinopathy
eye image detection and analysis have now focussed
by Kim et al. (2010). In this research, a new method to
recognition of the diabetic retinopathy eye have been
proposed. Edge detection 1s one of the unportant modules
of any image processing technique (Chibelushi et al.,
1993). In tlis research, researchers have proposed the
Canny Edge Detection technique based on Region of
Interest (ROI) and also Edge Length (EL) to recognize the
human eye. For prediction of iris many researchers
provided many algorithms. They have studied detail
concept of iris (Rankin et al., 2009, Schmid et al., 2006).
All the researchers and authors have focussed on only
iris for their study (Bae et al., 2003; Sanchez-Reillo and
Sanchez-Avila, 2001, Ramlee and Ranput, 2009,
Farouk et al., 2001). But, diabetic is one of the most

cost related injury (Ross and Jamm, 2004; Ross ef al.,
2001). So, now researchers they have focussed on
diabetic retinopathy along with ins (Abhyankar et af.,
2005; Destrempes et al., 2009). Now, all the industries are
focussed to take more care on their employees. Like
during their working environment diabetic will also
affected more on health related issues (Suresh et al.,
2008). The performance of the proposed system has
been verified and validated with existing problems.
This technique 13 a novel techmique to identify the
diabetic retinopathy and also the proposed technique
shows significant results and compared with the other
conventional techmque of sobel operator edge detection
technique.

MATERIALS AND METHODS

Proposed research sequence: The flow diagram of the
proposed system of diabetic retinopathy eye image edge
detection and ROT prediction is shown in Fig. 1. The
different process sequence is involved in this process is
also given in study. The original image 1s obtained from
the 1mage centre and then it will be mcorporated by using
Canny Edge Detection algorithm. Both the results have
been compared and analysed and also proved this
technique also helpful for the diabetic patients. Eye
description is shown in Fig. 2.
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Pre-processing of initial position of edge parameters

detection
Step 1: Calculate the average magnitude:
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Step 2: Calculate the density of the edge length. The
density of the edge length is calculated from:

C(l, 2)

—r (2)
max C(1, 2)

L(,2) =

where, C(i, j) is the number of connected pixels at each
position of pixel.
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Step 3: Calculate the initial position of map from
summation of demsity of edge length and average
magnitude:

1

_ (3)
20M(1, 2)+ L(1, 20

P(l, 2)

Step 4: Calculate the thresholding of the mutial position
map. If:

P(L2)>T,, (4

Then, P(1, 2) 1s the imitial position of the edge

following. And then, researchers obtained the initial

position by setting T, to 92% of the maxumum value.

Figure 3 shows the significant results of pre-processing.

Canny Edge Detection algorithm: The Canny algorithm
can be used an optimal edge detector based on a set of
criteria  which include finding the most edges by
minimizing the error rate, marking edges as closely as
possible to the actual edges to maximize localization and
marking edges only once when a single edge exists for
minimal response (Guerrero ef af., 2007). According to
Camny, the optimal filter that meets all three criteria above
can be efficiently approximated using the first derivative
of a Gaussian function. Figure 4 shows the image results
after image processing using the Canny algorithm:
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Step 1: Calculate the average magnitude:

M1, 2) = ﬁZ:j)JMx(l, 2)° + My(l, 2)° (6)

Step 2: Calculate the density of the edge length. The
density of the edge length 15 calculated from:

c(1, 2)

—o (7
max C(1,2)

L(l, 2) =

where, C(1, J) 18 the number of connected pixels at each
position of pixel.

Step 3: Calculate the imtial positon of map from
summation of density of edge length and average
magnitude:

P{l, 2) = %(M(l, 29+ L1, 2)) (8)

Step 4: Calculate the thresholding of the mutial position
map. If:
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Fig. 3: a) Noisy eye umage; b) average magmtude umage; ¢) density of the edge length and d) final noise removed umage
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Fig. 4: a) Noisy eye image; b) density of the edge length; ¢) initial position map and d) final thresholding of edge map

P, 2)>T, _ (9
Then, P(1, 2) is the initial position of the edge

following. And then, researchers obtamed the iutial

position by setting T, to 92% of the maximum value.

Sobel Edge Detection technique: This technique performs
2D spatial gradient measurement on an image and also it
emphasizes regions of lugh spatial frequency that
correspond to edges. Typically, it is used to find the
approximate absolute gradient magnitude at each point in
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an input greyscale image. In theory at least, the operator
consists of a pair of 3x3 convolution masks as shown in
Fig. 4. One mask is simply the other rotated by 90°. This
is very similar to the Roberts cross operator. These masks
are designed to respond maximally to edges ruming
vertically and horizontally relative to the pixel grid, one
mask for each of the two perpendicular orientations
{Theera-Umpon and Dhompongsa, 2007). The masks can
be applied separately to the input image to produce
separate measurements of the gradient component in each
orientation that is G, and G,. These can be combined
together to find the absolute magnitude of the gradient at
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Fig. 5: a) Noisy eye image; b) density of the edge length; ¢) initial position map and d) final thresholding of edge map

each point and the orientation of that gradient. The
gradient magnitude is given in Fig. 5:

G| = Jat +G?

Although typically, an approximate magnitude 1s
computed using:

(10)

IGI=1G.[HG,| (1)

Which 1s much faster to compute. The angle of
orientation of the edge (relative to the pixel grid) girise to

J

In this case, orientation O 1s taken to mean that the
direction of maximum contrast from black to white runs

the spatial gradient 1s given by:

G

¥

G

b4

3n

4

(12)

o= arctan(

from left to right on the mmage and other angles are
measured anti-clockwise from this. Oftery, this absolute
magnitude is the only output the user sees the two
components of the gradient are convemently computed
and added in a single pass over the mput image using the
pseudo convolution operator shown in Fig. 5. Using this
mask the approximate magnitude 1s given by:

(N, +2xXN, + N, )= (N, + 2xN, + Ny )+
(N, +2xN, + Ny J— (N, + 2xN, + N}

IG|= (13)
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The Sobel operator 1s slower to compute than the
Roberts cross operator but its larger convolution mask
smooth’s the input image to a greater extend and so
makes the operator less sensitive to noise (Rankin ef af.,
2009, Bae et al., 2003). The problem can be avoided by
using an image type that supports pixel values with a

larger range.
RESULTS AND DISCUSSION

To further evaluate the efficiency of the proposed
method in addition to the visual inspection, the proposed
Boundary Detection Method numerically using the
Hausdorft distance and the probability of error in image
segmentation. Where, P(O) and P(B) are probabilities of
objects and background images. The objects
surrounded by the contours obtained using the five snake

in

models and the proposed method are compared with that
mamually drawn by skilled doctors from the Medical
Hospital. Table 1 shows the average results of probability
of error in image segmentation of canny edge detection
algorithm, Sobel Edge Detection algorithm and medical
standard value and also predicts the error difference.
Showing the results it shows the error difference value is
very minimal and also negligible. So, the proposed
techniques produced nearer to the standard value.
Figure 6 shows the comparative analysis of Canny edge
detection value, Sobel operator value and the Medical
standard value which 15 collected from the standard
hospital.
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Table 1: Average results of probability of error in image segmentation

Tmage Canny edge Sobel edge Medical standard Error difference Error difference
illustration segmentation (%) detection (%) value (%6) (Canny) (%6) (Sobel) (%0)
Edge length 9.52 942 9.51 +0.01 -0.09
Contrast 6.76 6.85 6.73 +0.03 +0.12
Lag of accommodation 8.01 8.05 8.00 -0.01 +0.05
ROI 743 1.35 744 - 0.01 -0.09
10 - : (Sjglt;:ly Bulling, A., T.A. Ward, H. Gellersen and G. Troster, 2011.
O Medical standard Eye movement analysis for activity recognition using
81 electrooculography. IEEE Trans. Pattern Anal. Mach.
. 64 Intell., 33: 741-753.
lﬁ Chibelushy, C.C., I.8. Mason and F. Deravy 1993.
4 Integration of acoustic and wvisual speech for
, speaker recognition. Proceedings of the 3rd
European Conference on Speech Communication and
04 , , . . Technology, September 22-25, 1993, Berlin, Germany,
1 2 3 4 pp: 157-160.
Groups Destrempes, F., J. Meunier, M.F. Giroux, G. Soulez
and G. Cloutier, 2009. Segmentation in

Fig. 6: Comparative analysis graph for Canny edge
detection value, Sobel value and medical standard
value

CONCLUSION

Edge detection 1s one of the important modules of
any image processing technique. In this research,
researchers have proposed the edge detection technique
based on Region of Interest (ROI) and also Edge Length
(EL) to recogmze the human eye. The performance of the
proposed systems has been verified and validated with
existing problem. Out of two proposed technique, Canny
Edge Detection technique is a novel technique to identify
the diabetic retinopathy and also the proposed technique
shows significant results and compared with the other
conventional techniques and also using this technique
researchers can able to predict the cholesterol inside the
eye as one of the future extraction.
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