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Abstract Mango fruit is one of the most popular, nutritionally rich fruit with unique flavor, fragrance, taste, andhltieath promoti
making it a common ingredient in new functi onasofrhangod, t s ¢
mango quality evaluation and mango types, counting mangos, check Inflorescence quality. An edge is the bosnatary betweer
the background. Simulink is a simulation modeling and design tool and GUI based diagram environment. ThenEainlelink basec
framework is designed for rapid simulation, implementation, and verification of video processing systempaatisamatk the co
ysis of various mangos video edge detection methods is like Sobel, Prewitt, and Canny is presented .
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Introduction a block diagram, simulate system behavior evaluate performanc
“The king of the fruits” M am gefine thesdesign. MAELIAB prokides ywunto imrsedidtehaeces:
fruit", and that is not without a purpose. It is regarded as a viauan extensive range of analysis and design tool. Simulink is
ble item of diet and a household remedy. It is rich in amino adeald, for control system design, Digital signal processing design
vitamin C and E, flavonoids, beta carotene, niacin, calcium,doommunication system design simulation option[6][9].Edge detec
magnesium and potassium. India is the largest producer of timamis a fundamental tool used in most image processing applica
goes, it accounts for less than one percent of the internati@mred to obtain information from the frames before feature extrac
mango trade. Mangoes are abundant during the summer setisarand object segmentation. This process detects outlines of al
In India, mango is mainly harvested in two seasons; the ebilct and boundaries between objects and the background in th
season begins from February and lasts till June King of manmgme. An edge detection filter is also used to improve the ap-
The total mango production during 2010 stood at 15,026.7dakhance of blurred. The basic edge detection operator is a matri
tones, according to data given by NHB. In work Simulink is aapast-gradient operation that determines the level of variance be
form for multidomain simulation andhasekldesign of dy- tween different pixels. The edge detection operator is calculatec
namic system. Simulation is an interactive tool for modeling biyniorming a matrix centered on a pixel chosen as the center o
lating and analyzing dynamic multi domain system. You canthailohatrix area. If the value of this matrix area is above a giver

Advances in Computational Research
ISSN: 0973273 & #SSN: 0978085, Volume 4, Issue 1, 2012

Bioinfo Publications 50



Use of Edge Detection Operators for Agriculture Video Scene Feature Extraction from Mango Fruits

threshold, then the middle pixel is classified as an edge. Exar Edse Magnitude = /=2 + 32
of gradieriased edge detectors are Sobel, Prewitt, and Car Edse Direction = tan % {E}
operators.

Main steps in edge detection using-masks:

Edge Detection Smooth the input image

The edge detection process serves to simplify the analysis df)ir(hf (%, y) f(x y) *G(X,Y))

ages by drastically reducing the amount of data to be proce®yed,f x ="f (x, y) * Mx (x, Vy)
while at the same time preserving useful structural inform&jionf vy ="f (x, vy) * My (x, Vy)
about object boundaries. There is certainly a great deal of divéysityagn ( x, y) =| ~f x | +| ~f vy
in the applications of edge detection. Edge detectors of someRirdlf(x,y)=tah ( ~f y/ ~f x )

particularly step edge detectors, have been an essential pd} tffmagn(x, y) > T, then possible edge point

many computer vision systems. There are many edge detection

operators available, each designed to be sensitive to certain Byeedtt Edge Detection

of edges. Certain criteria involved in selection of an edge detddtmPrewitt method finds edges using the Prewitt approximation 1
operator include edge orientation. There are mainly exist seteralerivative. It returns edges at those points where the gradier
edge detection methods Sobel [9], Prewitt [10], Canny [11]. Tdfdsie maximum. It is similar to the Sobel operator and is used fc
methods have been proposed for detecting transitions in \dééecting Vertical and horizontal edges in video image.
images.Edges are significant local changes of intensity in an im-

age.Edges typically occur on the boundary between two different  _ - : on i
regions in an image. ' A R 1o |1
Important features can be extracted from the edges of an image 1 |o |2 T Jo |1
(e.g., corners, lines, curves).

Object boundary (discontinuity in depth and/or surface color and Fig. 2 Prewitt edge detection operator

texture)Surface boundary (discontinuity in surface orientation g44e Magnitude —
or surface color and texture)

- ar——

2 4 w2

Edge Direction = tan 1 {X}
=

The Four Steps of Edge Detection Canny Edge Detector

a. Smoothing suppress as much noise as possible, witholihe Canny method finds edges by looking for local maxima of th
destroying the true edges. gradient of I. The gradient is calculated using the derivative of

b. Enhancementapply a filter to enhance the quality of th&aussian filter. The method uses two thresholds, to detect stron
edges in the image (sharpening). and weak edges, and includes the weak edges in the output only

c. Detection determine which edge pixels should be discardinty are connected to strong edges [12]. This method is therefor
as noise and which should be retained (usually, thresholdissglikely than the others to be fooled by noise, and more likely t
provides the criterion used for detection). detect true weak edges [4].

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 &= | ° | * | ° e e
between pixels). Edge thinning and linking are usually required L2 1o
in this step.

-1 -2 -1 -1 0|+

Fig. 3Canny edge detection operator
Edge Detection Techniques:
Sobel Edge Detection Implementation Analysis and Preliminary Report:
In this work, Sobel which is an edge detection method is cofbilaim of this paper work is to implement an efficient methodolc
ered. This method is preferred will use in this work. The Spbéb edge detection process detects outlines of mango fruits an
edge detector uses two masks, one vertical and one horizdrdahdaries between objects and the background in the video i
These masks are generally used 3x3 matrices. Especiallyaglee The fruit size is another quality attribute used by farmers
matrices which have 3x3 dimensions are used in matlab. tidédigger size mango fruit is considered of better quality. The siz
Sobel method finds edges using the Sobel approximation t@s tegtimated by calculating the area covered by the fruit image. T
derivative. It returns edges at those points where the gradierdoofipute the area, first the fruit image is binarized to separate th
is maximum [9]. The operator consists of a pair of 3X3 convofutibimage from its background. The farmers use shape irregular
kernels as shown in fig.1. These kernels are designed to redyamsla quality measure. Fruits having irregular shapes are consic
maximally to edges running vertically and horizontally relatieeetb of better quality. Weestimated it from the outer profile of th

the pixel grid [6]. fruit image. The estimation steps are described below. (1) Usin
o5 o T o T an edge tracking operator to estimate the outmostedge points ¢

G Gom Z o] 2 the mangos fruit image.(2) Link the outermost edge points to forr

S R Dle the outermost profile of the fruit image[18].Simulink handles

S T e stream processing implicitly by managing the flow of data throug

Fig. X Sobel edge detection operator the blocks that make up a Simulink model. Simulink is an interac
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tive graphical environment for modeling and simulating dynamiReport Generator/launch report: Clicking on this block runs the
systems that uses hierarchical diagrams to represent a systefReport Generator using the "report" command [2].

model. It includes a library of geuepalse, predefined blocks

to represent algorithms, Analysis & Enhancement, sources, ditdeggo Edge detection by Prewitt, Sobel, and Canny Operator
and system hierarchy.The Sobel method finds edges usingg:
Sobel approximation to the derivative. It returns edges atthy o aar oo
points where the gradient of image is maximum. The Canny
od finds edges by looking for local maxima of the gradient o
age. The gradient is calculated using the derivative of a Gau
filter. The Roberts method finds edges using the Roberts ap
mation to the derivative. It returns edges at those points wher(Ss
gradient of the image is maximum. The Edge detection block

output of the edge detection block as two inputs at its Figu
Figure 6 & Mask ports, respectively. Edge takes a grayscal
age as its input, and returns a binary image of the same siz
the input image, with 1's where the function finds edges anc
elsewhere. Frame rate or frame frequency is the frequenc
which an imaging device produces unigue consecutiveima
frames that applies equally well to compute graphics, video
eras, film cameras and motion capture system. Frame rate is most Fig. 5a) Original b) Prewitt c) Sobel d) Canny
often expressed in frames per second and is also uttered in pro-

gressive scan monitors as Hertz (Hz).The frame rate display I

nals.Computer Vision System Toolbox provides a library of bljs
specifically for the design of computer vision and video proceg
systems. In following framework various blockset are used.

R
"V roams09m T e L
B S—
Fram Multimedia File SR Sobel Edge Video Diplay
B Canny Edpe —Mmageth;':i“
Canny Edge Canny Edge Video Display
. Puewitt Edpe —plmageﬁ;;‘:ﬁo
Edge Datuction Frewitt Edge Video Daplay
Video
B viewar
Driginal Video = 4
—.I oesain Fig. 6 a) Original b) Prewitt c) Sobel d) Canny
FIJI!\&FJ'.!
Bisly Conclusion
In this paper, we have thoroughly analyze the effect of edge de
Fig. 4 framework of video processing systems tection operator like Prewitt,Sobel and Canny on mangos vide«
scene . The proposed operator’

a. Sources/From Multimedia File: On Windows reads vidkgy using Simulink blockset is more useful for Idea Edge detec
frames and/or audio samples from a compressed or und@n-to detect outlines of mango, Identify Mangos shape, types an
pressed multimedia file. Multimedia files can contain admbandaries. This system isapplicable for automatic Mango qualit
video, or audio and video data[17]. evaluation, Inflorescence quality and diseases analysis, ripenes

b. Analysis & Enhancement/Edge Detection: Finds the edgevatuation .The performance for edge detection in mangos vide
an input image using Sobel, Prewitt, and Canny methods.evaluated both subjectively and objectively. The subjective evalt

c. Sinks/To Video Display: Displays a video stream. ation of edge detected video images show that proposed operator,
d. Sinks/Frame Rate Display: Calculate and display the fr&wleel and Prewitt and Canny operator exhibit better performance
rate of the input signal [15]. respectively.
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