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ABSTRACT

Edge detection is most important technique in digital
image processing. It play an important role in image
segmentation and many other applications. Edge
detection provides foundation to many medical and
military applications. It difficult to generate a generic
code for edge detection so many kinds of algorithms
are available. In this article 4 different approaches
Global image enhancement with addition (GIEA),

1. INTRODUCTION

Digital image processing is one of the most important
tasks as it helps us in all fields of life. Edge detection
is a method in digital image processing which play
vital role in many applications.As it is provide
foundation to many image processing and computer
vision applications[1].The main concept of edge
detection is to get important information regarding
internal or inside the image object. It helpful in
medical field to detect the different disease and
effected parts of body. Edge detection techniques is
also beneficial in military application[2]. Through
edge detection techniques system can check
continues pixel intensity of digital images. Edge
detection on noisy images is challenging task because
inside image inside object is not clear. Edge detection
is technique which is concern with localization of
pixels [3].

Edge detection is complex and difficult task. A lot of
work is done on this topic but researcher could not
able to find any generic approach for edge detection
because every digital image have different resolution
and intensity[4].Many kinds of algorithm are
available which shows the importance of researchers
in this topic. Edge detection is play an important role
in object detection and biometrics applications[5].In
this article 4 different algorithms are proposed for
edge detection system. These are as following:

GIEA
GIEM
WOGIEA
WOGIEM
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Global image enhancement with Multiplication
(GIEM),Without Global image enhancement with
Addition (WOGIEA), and without Global image
enhancement with Multiplication (WOGIEM) for
edge detection is proposed. These algorithms are
validated on 9 different images. The results show that
GIEA give us more accurate results as compare to
other techniques.

Key words: Edge detection, Digital image
processing, WOGIEA, WOGIEM, GIEA, GIEM

GIEA and WOGIEA is shows more efficient results
as compare to GIEM and WOGIMA techniques.
These algorithms are design by using convolution
methods. For this purpose, GIEA and GIEM are
convolve with enhance image and other algorithms
are convolved with original image.

2.RELATED WORK

In digital image processing history researchers
introduce many application and algorithms of edge
detection but a few of them are discuss in this
section.

In [4], [6] luminous density based algorithm is
proposed for edge The beneficial of this algorithms is
much faster as compare to the other techniques. In
other work reberts and prewitt algorithms are
proposed. Prwit and reberts focus on edge intensity of
light and relationship among them[7]. [8]sober and
Robert are widely used edge detection algorithms.In
these edge detection algorithm intensity y (x,y) and it
reflection g(x,y) are used. The formula purposed is as
following.

Orientation Edge: in which the most sensitive edge of
image is determine by operator of geometry for
looking optimize in different direction like vertical
horizontal or diagonal.

Noise environment: it is consisting of different shape
of images like noisy pixel blurred result.



Edge structure: it is not to be change intensity effects
like as refraction and not good focus for efficient
result for excellent time and different location.

Sobel and Robert clos technique used first derivate
has very simple calculation bit it disadvantages
inaccurate detection[9]. [10] 3D prewitt and sobal
algorithms are introduced for edge detection in 3D
images. But in [11]prewitt, sobal and canny edge
detection algorithms are apply on FGPA.In FPGA
environment prewitt edge detection algorithm is
gives better results as compare to sobal and canny
edge detection algorithm [16].

Edge detection in ship infrared images is challenging
task. Because these images are not clear due to fog,
water [17] and light interface. For this purpose in
[12] improved adaptive canny edge detection
algorithm is proposed. Edge detection also play an
important role in robotics. In article [13] a edge
detection algorithm is introduced which is used in
robot path planning.[14] In other work the researcher
introduced Otsu-Canny Operator edge detection
algorithm for Parallel Image Edge Detection on the
Hadoop Platform. In other work the scientist
introduces the edge detection methods for
steganography. A lot of method already exit
steganography, but the edge detection algorithm
gives the best results. So the research introduced
LSBMR approach[8], [15].

3.PROPOSED METHOD

In this research article four different algorithms are
proposed for edge detection and discuss about the
performance of these proposed methods. These
proposed algorithms are as following.

e GIEA (Global image enhancement with
Addition)

e GIEM (Global image enhancement with
Multiplication)

e WOGIEM  (Without Global image
enhancement with Multiplication)
e WOGIEA  (Without  Global image

enhancement with Addition)

A few initial steps of all these proposed algorithms
are some. The detail flow chart of these algorithms is
shown in figure 1.
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Figure 1 shows that, system acquire the data and
verify that is image or video. If the acquire data is in
the form of video, then algorithm convert it in the
form of farms and move towards the next step. After
that, the proposed algorithm converts the image into
binary image and move to next step. After the noise
removal and resizing the algorithm apply spatial filter
[19].

At this level all proposed algorithms are work
uniquely. First proposed algorithm GIEA perform
histogram equalization for image enhancement then
deconvolve after that image is convolve with
equalized image and then add both x coordinates and
y coordinates image by using matrix addition but in
GIEM both images are merge by using matrix
multiplication technique. In the next 2 algorithm
WOGIEM and WOGIEA is the convolution is
performed with original images instead of equalized
images. [20]The mathematical explanation and block
diagram of these algorithmsare given below:

GIEA



Acquire Ii3%,y) partial % 1 apply
Input # derivativ ly Baussian
Image e *  filter
Wixy)
¥
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- enhance transfor
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5=Qy
] Afxy)
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-
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The acquire RGB image I(x,y) where we have to
calculate Iy, &Iy from the Image 1(X,y).

For the Further precedence:
Take partial derivative of the RGB image 1(x,y)

oI(x.y)
Ix _ Ix
Iy]_ d1(xy)
dy

Apply Gaussian Filter to remove the noise from the
images

1 (1x%+1y?)
Noise Removal: W = e 2
J(@2mo)
Take logarithm
P=log(W, (x,y))
Calculate Histogram
P(r)=ny where k=1......... n
Q=(L-1)Xk=, P(rk)
Apply partial derivation
9Q(x.y)
Qx - ox
Qy|~[2e¢y)
dy
Apply convolution on both the imagaes
S=Q(x)
T=Q(y)

9(Q.5)=Q(Xy)*S(x.y)
9QS)=2,=—aXi=-bQ W v)S(x —wuy—v)
AXY)=9(Q.S)=2. = —a¥h=—bQ (u,v)S(x —
wy =)
G(QT=Qxy)*T(x.y)
9QT)=2,=—aXb=-bQwv)T(x —uy—")
BXY)=0(QT)=2" = —a¥s=—bQ (u,v)T(x —
wy - )
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From equation 1 and 2 add the results
X(XY)=AX.y)+B(x.y)

GIEM
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Figure 3

The acquire RGB image I(x,y) where we have to
calculate Iy, &Iy from the Image I(X,y).

For the Further precedence:

al(x.y)
Ix _ Ix
Iy]_ dI(x.y)
dy
. 1 _(Ix2+1y2)
Noise Removal: W = e 20

J(@2mo)

:

P=log(W, (x,y))
Calculate Histogram
P(r)=ny where k=1......... n
Q=(L-1)X %, P(rk)

9Q(x.y)
Qx]z ox
Qy] |9e(xy)

dy

S=Q(x)
T=Q(y)
9(Q.5)=Q(Xy)*S(x.y)
9QS)=2,=—aXi=-bQ W v)S(x —wuy—v)
AXY)=9(Q.9)=Y." = —aXh = —b Q (u,v)S(x —
u,y—v)
G(QT)=QMXY)*T(x.y)
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9Q M=, =—aXt=-bQ)T(x~wuy-v) WGIEM
BXxy)=9Q =X, = —aX=-bQ (wv)T(x - , N
UWY —V) oo, 2 Acquire I{x,y) partial »  Apply
From equation 1 and 2 I'r:';"; | derivative o ga;felfn
X(x.Y)=AXy)*B(x,) : ”
WGIEA Wixy)
Acquire Ifx, rtial x| app
Ir:lput bev) - dz?ivath- Iy gauF::iin _ alxy) Plxy) [ Fertarm
Image 2 filtar partial | log
derivative | transforma
Wiyl tion
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£ mation n
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Convolut
ion | Comvalutio
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T=y *| ien  [EBlxy) Rix,y) Figure 5
) The acquire RGB image I(x,y) where we have to
Figure 4 calculate I, &I, from the Image 1(x,y).
The acquire RGB image I(x,y) where we have to For the Further precedence:
calculate Iy, &I, from the Image 1(X,y). aI1(xy)
Ix | ox
For the Further precedence: Iy]_ aI(x,y)
aI(x,y) ay
]x]_ 9% 1 (1x%+1y?)
Iy|" |21y Noise Removal: W = e 2
Y ay J(2mo)
(1x?+1y?) _
Noise Removal: W = ——e~ Era P=log (W, (x.y))
(@) o=F 9Q(x.y)
P=log (W, (x,y)) Qx]_ o
Q=P Bl ELIER))
9Q(x.y) ey ay
Qx]: ax S=Q(x)
Qy @ T=Q(y)
—0x) 9(Q.S)=QxY)*S(x,Y)
5=Q() p )
T=Q(y) g(Q,S)=Zu =—aYl=-bQ W v)S(x —uy—v)
g(Q,S)=Q(>;,y)*S(x,y) A(X,y)=9(Q,S)= ZZ =—aYl=—bQ uv)S(x -
9QS)=2,=—aXh=~bQ W v)S(x —u,y —v) UY = V) cevnnnnnnnn 1
AXY)=9(Q.S)=X.. = —aXh = —b Q (wv)S(x — G(QT)=Q(x)*T(x.y)
UY = V) eeeernnnnnn, 1 9Q M=, = —-aXl=-bQuv)T(x—uy—")
G(Q,T)=Q(;<,y)*T(x,y) B(x,y)=9(Q,T)= ZZ =—aYb=—pQ uv)T(x -
9QT=X, =—-aXl=-bQwv)T(x—uy—v) UY = V) cevnnnnnnnn 2
B(X,y):g(Q,T):ZZ =—aX¥t=—bQ (uv)T(x — From equation 1 and 2
) 2 XX y)=AXY)*B(x.Y)

From equation 1 and 2
X(Xy)=AX.y)+ B(x.y)
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4.SIMULATION AND RESULTS different kind of images. The results of these

Matlab R2017a. tool is used for simulation and algorithms are shown in table 2 which shows that

results. For verification and validation of these 4 GIEA and WOGIEA algorithm is given most

proposed algorithmsfor edge detection is apply on 9 appropriate results as compare to GIEM and
WOGIEM.

S TEST Acquired Edge Detection using Proposed GIE Edge Detection using Proposed WOGIE

r IMAGES Methods Methods

# GIEA GIEM WOGIEA WOGIEM

1 .

2.

3.

4

5.

6.

7.
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Table 1: Results of the simulations

5.CONCLUSION

Edge detection is providing foundation to medical
image processing applications as well as armed
forces applications [18]. In this research article 4
different methods for edge detection are introduced.
These are as following:

GIEA
GIEM
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