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Abstract-This paper presents the implementation of an
adaptive edge-detection using Simulink. Simulink is a
simulation modeling and design tool and GUI based
diagram environment. The Simulink based customizable
framework is designed for rapid simulation, implementation,
and verification of video and image processing algorithms
and systems. An edge is the boundary between an object
and the background, and indicates the boundary between
overlapping objects.The Edge detection process detects
outlines of an object, scene text and boundaries between
objects and the background in the video image. Edge
detection is in the forefront of video processing for object
detection, it is crucial to have a good understanding of edge
detection methods. Edges characterize boundaries and edge
detection is one of the most difficult tasks in image
processing hence it is a problem of fundamental importance
in image processing.In this work the comparative analysis
of various video image edge detection methods is like Sobel,

Prewitt, and Canny is presented.
Sobel, Prewitt,

Keywords- Detection,

Simulink.

. INTRODUCTION:
Simulink is a platform for multidomain simulation
and model-based design of dynamic system.
Simulation is an interactive tool for modeling
simulating and analyzing dynamic multi domain
system. You can build a block diagram, simulate
system behavior evaluate performance and refine the
design .MATLAB provides you to immediate access
to an extensive range of analysis and design tool.
Simulink is ideal for control system design, Digital
signal processing design, communication system
design simulation option[2][5]. .Edge detection is a
fundamental tool used in most image processing
applications to obtain information from the frames
before feature extraction and object segmentation.
This process detects outlines of an object and
boundaries between objects and the background in the
image. An edge detection filter is also used to
improve the appearance of blurred. The basic edge
detection operator is a matrix area gradient operation
that determines the level of variance between different
pixels. The edge detection operator is calculated by

Edge Canny,

forming a matrix centered on a pixel chosen as the
center of the matrix area. If the value of this matrix
area is above a given threshold, then the middle pixel
is classified as an edge. Examples of gradient-based
edge detectors are Sobel, Prewitt, and Canny
operators.

IL. EDGE DETECTION

The edge detection process serves to simplify the
analysis of images by drastically reducing
the amount of data to be processed, while at the same
time preserving useful structural information about
object boundaries. There is certainly a great deal of
diversity in the applications of edge detection. Edge
detectors of some kind, particularly step edge
detectors, have been an essential part of many
computer vision systems. There are many edge
detection operators available, each designed to be
sensitive to certain types of edges. Certain criteria
involved in selection of an edge detection operator
include edge orientation. There are mainly exist
several edge detection methods Sobel [7], Prewitt [8],
Canny [9].
These methods have been proposed for detecting
transitions in video images.
= Edges
intensity in an image.
= Edges typically occur on the boundary
between two different regions in an image.
= Important features can be extracted from the
edges of an image (e.g., corners, lines,
curves).
=  Object boundary (discontinuity in depth

are significant local changes of

and/or surface color and texture)
= Surface boundary (discontinuity in surface
orientation and/or surface color and texture)
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The Four Steps of Edge Detection

a) Smoothing: suppress as much noise as
possible, without destroying the true edges.

b) Enhancement: apply a filter to enhance the
quality of the edges in the image
(sharpening).

c) Detection: determine which edge pixels
should be discarded as noise and which
should be retained (usually, thresholding
provides the criterion used for detection).

d) Localization: determine the exact location of
an edge (sub-pixel resolution might be
required for some applications, that is,
estimate the location of an edge to better than
the spacing between pixels). Edge thinning
and linking are usually required in this step.

IIT EDGE DETECTION TECHNIQUES

1.1 Sobel Edge Detection

In this work, Sobel which is an edge detection method
is considered. This method is preferred will use in this
work. The Sobel edge detector uses two masks, one
vertical and one horizontal. These masks are generally
used 3x3 matrices. Especially, the matrices which
have 3x3 dimensions are used in matlab. The Sobel
method finds edges using the Sobel approximation to
the derivative. It returns edges at those points where
the gradient of I is maximum [9]. The operator
consists of a pair of 3X3 convolution kernels as
shown in fig.1. These kernels are designed to respond
maximally to edges running vertically and
horizontally relative to the pixel grid [6].
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Fig.1 Sobel edge detection operator.
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Main steps in edge detection using masks:-
Smooth the input image

D (O (x, ») =f (x, y) * G(x, y))

2) fx="f(x,y) * Mx (x, )

3)fy=Fxp)* My (x, )

4) Magn(x, y) =| "fx |+ "fy]

5) dir(x, y) =tan-1( "fy/ "fx)

6) If magn(x, y) > T, then possible edge point
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(An example using the Prewitt edge detector - don’t
divide by 2)

fy=((38-12)/2 4 (66-15)/2+ (65-42)/2) /3
=( 13+ 25+11)/3=16
fi= ((65-35)12 + (64-14)/2+(42-12/2) 3
=(13+25+15 )/3 =18
&=tan' (16 /18)=0727rad
=4 degrees
Iwl = (162+182)1/2=24

1.2 Prewitt Edge Detection

The Prewitt method finds edges using the Prewitt
approximation to the derivative. It returns edges at
those points where the gradient of I is maximum. It is
similar to the Sobel operator and is used for detecting
Vertical and horizontal edges in video image.

Gx = -1 |2 | +1 Gy- 110 |+l
0 |0 |0 210 |+
12 -1 ;1|0 |+

Fig.2 Prewitt Edge detection operator.

Lidge Magnitude m - 12 < v
5 = -l Ili
Edge Eiecticn = tan _.U'J

Canny Edge Detector
The Canny method finds edges by looking for local

maxima of the gradient of I. The gradient is calculated
using the derivative of a Gaussian filter. The method
uses two thresholds, to detect strong and weak edges,
and includes the weak edges in the output only if they
are connected to strong edgesi[12].4This method is
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therefore less likely than the others to be fooled by
noise, and more likely to detect true weak edges[4].
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Fig.3 Canny Edge detection operator.
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Canny's aim was to discover the optimal
edge detection algorithm. In this situation,
an "optimal" edge detector means:

»  Good Detection — the algorithm should mark
as many real edges in the image as possible.

» Good Localization — edges marked should
be as close as possible to the edge in the real
image.

» Minimal Response — a given edge in the
image should only be marked once, and
where possible, image noise should not
create false edges.

IV METHODOLOGY
Implementation Analysis and Preliminary Report:
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The aim of this paper work is to implement an
efficient methodology to edge detection process
detects outlines of an object and scene text and
boundaries between objects and the background in the
video image. Simulink handles stream processing
implicitly by managing the flow of data through the
blocks that make up a Simulink model. Simulink is an
interactive graphical environment for modeling and
simulating dynamic systems that uses hierarchical
diagrams to represent a system model. It includes a
library of general-purpose, predefined blocks to
represent algorithms, Analysis & Enhancement,
sources, sinks, and system hierarchy. Computer
Vision System Toolbox provides a library of blocks
specifically for the design of computer vision and
video processing systems. In following framework
various blockset are used.
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a) Sources/From Multimedia File: On Windows
reads video frames and/or audio samples from a
compressed or uncompressed multimedia file.
Multimedia files can contain audio, video, or audio
and video data.

b) Analysis & Enhancement/Edge Detection: Finds
the edges in an input image using Sobel, Prewitt, and
Canny methods.

¢) Sinks/To Video Display: Displays a video stream.
d) Sinks/Frame Rate Display: Calculate and display
the frame rate of the input signal [15].

¢) Report Generator/launch report: Clicking on this
block runs the Report Generator using the "report"
command. The setup file listed in the current system's
"ReportName" property willdbé usedito generate the
report. If the "ReportName" propetty ‘is empty,. the
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Report Generator will search each system parent until
a non-empty “ReportName” property is found [2].

Edge detection by Prewitt, Sobel, and Canny
Operator
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Fig.5: a) Original b) Prewitt ¢) Sobel d) Canny.

CONCLUSION

In this paper, the proposed operator’s to
Implementation of this methodology using Simulink
blockset is more useful for Object Edge detection to
detect outlines of an object, scene text and boundaries.
Videos and images from open source can be
accomplished and so it can be easily implemented
and its usage is wider. Implementation of this
methodology using Simulink blockset is more useful.
This system provides to identify of objects and
recognition scene text. The performance for edge
detection in a video image is evaluated both
subjectively and  objectively. The subjective
evaluation of edge detected video images show that
proposed operator, Sobel and Prewitt and Canny
operator exhibit better performances respectively.
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TABLE 1. SIMULINK PROFILE REPORT: SUMMARY

Report generated 12-Dec-2011 22:33:35

|Total recorded time: || 1.70' s |
|Number of Internal Methods: ”4 |
|Clock precision: ||0.00000004 s |
|Clock Speed: ”2650 MHz |
To write this data as

VARIOUS EDGE DETECTION
ProfileData in the base workspace

|Name |Time |Time/call |Self time

Isim 11.70312500 |100.0% |1.70312500 0.00000000 |0.0%
Mode

lInitialize |1.32812500 |78.0% |1.32812500 |1.32812500 |78.0%
Mode

| 0.23437500 |13.8% 0.23437500 |0.23437500 | 13.8%
Execute

Mode 15 14062500 83% [0.140625001|0.14062500 |8.3%
ITerminate.

Function List

TABLE 2. SIMULINK PROFILE REPORT: FUNCTION

DETAILS

sim VARIOUS EDGE DETECTION
Time: 1.70312500 s  (100.0%)
Calls: 1

Self time: 0.00000000s  (100.0%)

|Functi0n: |Time |Calls |Time/call
|sin 1170312500 | 1 [170312500
|Parent functions:

|none

|Child functions:

\ModelInitialize  [1.32812500 |78.0% |1 [1.32812500
ModelExecute  [0.23437500 [13.8% |1 [0.23437500
ModelTerminate [0.14062500 [8.3% |1 [0.14062500
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TABLE 3. MODELINITIALIZE
VARIOUS_EDGE_DETECTION

Time: 1.32812500s  (78.0%)
Calls: 1

Self time: 1.32812500s  (78.0%)

|Functi0n: |Time ‘C alls |Time/call

ModelInitialize 132812500 Hl 1132812500

|Parent functions:

o ]

|Child functions:

|n0ne

TABLE 4. MODELEXECUTE
VARIOUS _EDGE _DETECTION
Time: 0.23437500s  (13.8%)
Calls: 1

Self time: 0.23437500s  (13.8%)

|Functi0n: |Time |Calls |Time/call
ModelExceute [0.23437500 | |1 [023437500
|Parent functions:

™ ]

|Child functions:

|n0ne

TABLE 5. MODELTERMINATE
VARIOUS EDGE DETECTION
Time: 0.14062500s ( 8.3%)
Calls: 1

Self time: 0.14062500s  ( 8.3%)
|Functi0n: |Time |Calls |Time/call
[ModelTerminate [0.14062500 | [1[0.14062500
|Parent functions:
o o
|Child functions:
|none
r
| L TAL L




