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Abstract
Edge detection is a fundamental tool used in most image processing applications. We proposed a simple, fast and efficient technique
to detect the edge for the identifying, locating sharp discontinuities in an image and boundary of an image. In this paper, we found
that proposed method called LookUp Table performs well, which requires least computational time as compared to conventional Edge
Detection techniques. And also in this paper we presented a comparative performance of various conventional Edge Detection

Techniques.
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1. INTRODUCTION

Edge Detection refers to the process of identifyiagd

locating sharp discontinuities in an image. Thealginuities

are abrupt changes in pixel intensity which chamaoe

boundaries of objects in a scene. Edge Detectiomésof the
most frequently used techniques in digital imagecpssing
[10]. The boundaries of object surfaces in a sadten called
lead to oriented localized changes in intensityaof image
called edges [12]. Edge detection is one of thet masmonly
used operations in image analysis, and there asbapty

more algorithms in the literature for enhancing aedecting
edges than any other single subject. The reasothifois that
edges from the outline of an image. An edge isbthhendary
between an object and the background, and indictites
boundary between overlapping objects. This meaasithhe

edges in an image can be accurately, all of thectdbjcan be
located and basic properties. Edge detection imdamental
of low-level image processing and good edges acessary
for higher-level processing [9]. Classical methaufsedge

detection involve convolving the image with an ater (a 2-
D filter), which is constructed to be sensitivddrge gradients
in the image while returning values of zero in onif regions.
Edge detection technique also transforms image fitiege
from changes in gray tones in the image. Edgesigres of

lack of continuity and ending as a result of tlianiation the
edge is obtained without encountering any changghysical

qualities of an image [7,17]. There are extremedygé

numbers of edge detection operators available dasigned
to be sensitive to certain edges [10]. Edge detecis

difficult to implement in noisy images, since bathise and
edges contains high frequency content [10].

1.1 Edge Detector Background

Edge detection is a tool used in most image praugss
application. Edge detection is an important techaign

applications like object recognition, motion anaéysand
pattern recognition [12]. The boundaries of obgatfaces in
a scene often lead to oriented localized changéa#énsity of
an image called edges [15.]There are many waystfonm
edge detection however, majority of the differerdtihod can
be grouped into two major categories:-

(a) Gradient: - the gradient method detects the edges by
looking for the maximum and minimum in the first
derivative of the image.

(b) Laplacian: - the Laplacian method searches for zero
crossing in the second derivative of the imaganad f
edges [7].

1.2 Edge Detection Techniques

There is different edge detection techniques dbka)athe
compared ones are as follows:

(a) Sobel Operator

Sobel operator is one if the pixel based edge tetec
algorithm. It can detect edge by calculating padexivatives
in 3 x 3 neighbourhoods. The reason for using Sopefator
is that it is insensitive to noise and it has ety small mask
in images. The convolution kernel, one kernel mpy the
other rotated by 90degrees.These kernels are dekitm
respond to edges running vertically and horizoptalative to
the pixel grid, one kernel for each of the two megicular
orientations. The kernels can be applied separatelyput
image to produce separate measurement of gradient
component in each orientation which can be combtoefthd
the absolute magnitude of gradient at each point.

(b) Robert Cross operator

The Robert Cross operator performs a simple andkog@iD
spatial gradient measurement on an image. The topera
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consists of a pair of 2 x2 convolution kernel. Té&ernels are
designed to respond maximally to edges runningodedrees

to the pixel grid one kernel for each of the twopsadicular
orientations. The kernels can be applied separtelye input
image to produce separate measurement of the gtadie
component in each orientation these can then bebiomah
together to find the absolute magnitude of the igretdat each
point.

(c) Prewitt Detection

The Prewitt Operator is similar to the Sobel oparaind it is
used for detecting vertical and horizontal edgeisniages [6].
The Prewitt edge detector is an appropriate wagstimate
the magnitude and orientation of an edge. The Rrepéerator
is limited to eight possible orientations [14] alttyh most
direct orientation estimates are not exactly adeurdhe
Prewitt operator is estimated in the 3 x 3 neighboad for
eight directions [15]. The entire eight masks aaécuated
then the one with the largest module is selected.

(d) Canny Operator

Among the edge detection already discussed, theCf2iny
edge detector is the most rigorously defined operahd is
widely used. It smoothes the image with appropr@éeissian
filter to reduce desired image. And it also deteesi Gradient
magnitude and direction at each pixel. The Canngeed
detector is widely considered to be the standage eftection
method in the industry. It is important that edgesurring in
images should not be missed and that there bespomses to
non-edges. The second criterion is that the edgespbe well
localized. In other words, the distance betweeretige pixels
as found by the detector and the actual edge iBetat a
minimum. A third criterion is to have only one resge to a
single edge. This was implemented because thetfitstvere
not substantial enough to completely eliminate gbssibility
of multiple responses to an edge. Based on thiteeia, the
canny edge detector first smoothes the image moiredite and
noise. It then finds the image gradient to highliglgions
with high spatial derivatives. Canny saw the edgetedion
problem as a signal processing optimization problemhe
developed an objective function to be optimized [12

2. IMAGE SEGMENTATION

The first step in image analysis is segment thegena
Segmentation subdivides an image into its constitparts or
objects. The level to which this subdivision isrd depends
on the problem being viewed. Some time need to sagthe
object from the background to read the image ctyend
identify the content of the image for this reasberé are two
techniques of segmentation, discontinuity detectemhnique
and Similarity detection technique [15, 17]. In tfiest
technique, one approach is to partition an imagsetbaon
abrupt changes in gray-level image. The secondniqubk is
based on the threshold and region growing. Thisepap

discusses the first techniques using LookUp TabtiyeE
Detection method.

2.1 Edge Detection for | mage Segmentation

Edge detection techniques transform images to éugges
benefiting from the changes of grey tones in thages. Edges
are the sign of lack of continuity, and ending. #@sesult of
this transformation, edge image is obtained without
encountering any changes in physical qualitieshef main
image [16]. Objects consist of numerous parts dfedint
colour levels. In an image with different grey lbyedespite
an obvious change in the grey levels of the objeetshape of
the image can be distinguished in Figure: 6. AneEdgan
image is a significant local change in the imagerisity,
usually associated with a discontinuity in eithbBe timage
intensity or the first derivative of the image ins&y. An edge
is the boundary between an object and the backdroline
edge representation of an image significantly reduthe
quantity of data to be processed, yet it retainsermal
information regarding the shapes of objects insitene.

3. PROPOSED METHOD

The proposed method presents determining edgesadjds
by using Lookup table and it is necessary to pouitthe true
edges to get the best results. In this respect n@eept the
advantages of Lookup table by comparing with cotiveal
edge detector techniques i.e., Sobel, Robert, Rreamd
Canny in which the LUT technique gives better dibecin
less time.

3.1LOOKUP TABLE

In data analysis such as image processing a lodébfe
(LUT) is used to transform the input data into arendesirable
output format. Lookup table is an array that reptaountime
computation with a simpler array indexing operatidatookup
table are often called LUT’s and given an outputugafor
each range.

3.1.1. Applylut

The use of applylut is it will process binary imalgg using
lookup table. It performs 2 by 2 or 3 by 3 neighttmod on
binary image by using lookup table.

(a) 2-by-2 Neighbour hood

For 2-by-2 neighbourhoods, length (LUT) is 16. here
four pixels in each neighbourhood, and two possibé¢es for
each pixel, so the total number of permutatiordis= 16. To
produce the matrix of indices, applylut convolves binary
image with this matrix.

8 2

4 1
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The resulting convolution contains integer valueshie range
[0, 15]. Applylut uses the central part of the coltion, of
the same size as binary image, and adds 1 to eslab to
shift the range to [1,16]. It then constructs Areplacing the
values in the cells of the index matrix with théues in the lut
that indices the point to.

(b) 3-by-3 Neighbourhood

For 3-by-3 neighbourhoodgength (LUT) is 512. There are
nine pixels in each neighbourhood, and two possitaees for
each pixel, so the total number of permutatior®is 512. To
produce the matrix of indiceapplylut convolves the binary
imageBW with this matrix.

Figl: Original Image

256 32 4
128 16 2
64 8 1

The resulting convolution contains integer valueshie range
[0,511]. Applylut uses the central part of the colation, of

the same size as binary image, and adds 1 to eslab to
shift the range to [15,12]. It then construatBy replacing the
values in the cells of the index matrix with thdues inLUT

that the indices point to.

4. RESULTS & DISCUSSIONS

In this paper, original image is taken and the ieag
converted into binary image which is shown in figyt) &
figure (2) respectively. Next for this binary imadedge
techniques are implemented by using proposed method
Lookup table and conventional edge techniques areelS
operator, Robert operator, Prewitt operator, & Gaoperator

and their images are shown in figure (4),figure, (gure
(6),figure (7) respectively. And the LUT image isosvn in
figure (3).

We found that proposed method which gives simgst &nd
efficient results in less computational time. Hentlee
proposed method performs well as compared to cdioveh
methods as shown in figures.

Fig3: LUT

Tablel: Comparison of Computational Time

IMAGE | SOBEL | ROBERT | PREWITT | CANNY | LUT
(sec) (sec) (sec) (sec) (sec)
1. 0.2991 | 0.2350 0.1964 0.3566 0.00
84
2. 0.1601 | 0.0475 0.0257 0.2080 0,00
55
Fig4: Sobel
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Fig5: Robert

Fig6: Prewitt Figlo: LUT

Figll: Sobel

Fig8: Original Image Figl2: Robert
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Figl3: Prewitt

Figl4: Canny

CONCLUSIONS

Edge detection is one of the most commonly usedatipas

in image analysis. From the comparative study weckme

that the Canny Edge detection performs well congpdoe

Roberts, Prewitt, and Sobel Operators but Cannyedien

performance is worse than our propose method knas/n
LookUp Table. Also Canny Detection is more costlérd

time consuming. This proposed method known Look@pld

is simple, fast and efficient technique which regsileast
computational time and gives better results compaie

conventional Edge Detection Techniques.
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