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ABSTRACT

Edge is a fundamental characteristic of image. The picture edges encompass wealthy statistics
that is very good sized for obtaining the photo attribute with the aid of object recognition. Edge
detection refers to the process of identifying and finding sharp discontinuities in an image. So,
side detection is a fundamental step in photo evaluation and it is the key of fixing many
complex problems. In this paper, the most important purpose is to study the idea of facet
detection for photo segmentation the usage of various computing methods based totally on
exceptional strategies which have acquired remarkable fruits. General Terms Pattern
Recognition, Digital Image Processing, Algorithms.

Keywords: Genetic Algorithm, Neural network, Mathematical morphology, Wavelet
Transform, Edge detection.

1. INTRODUCTION

The separation of the image into object and heritage is a crucial step in photograph
interpretation. When we imitate the human visual machine by way of the use of pc algorithms,
pretty a lot of troubles can be encountered. Segmentation subdivides an photo into its
constituent regions or objects. The level to which the subdivision is carried relies upon on the
trouble being solved. That is, segmentation must quit when the objects of interest in an utility
have been isolated [1][2]. Color photo segmentation is typically the first venture of any picture
evaluation process. All subsequent tasks such as area detection, feature extraction and object
awareness matter closely on the first-class of the segmentation. Without a properly
segmentation algorithm, an object may also never be recognizable. However, in many instances
components of contours can be correctly reconstructed both by way of performing facet
grouping or as parts of boundaries of segmented regions. Therefore, attention of objects based
on their contour components seems to be a promising as properly as a necessary lookup
direction. The modern day survey on coloration image segmentation techniques discussed the
blessings and negative aspects of classical segmentation techniques, such as histogram
thresholding, clustering, part detection and region primarily based methods, vector based, fuzzy
strategies as properly as physics based techniques [3]. Over segmenting an photo will break up
an object into one-of-a-kind regions whilst beneath segmenting it will team various objects into
one region. In this way the segmentation step determines the eventual success or failure of the
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analysis. For this reason, considerable care is taken to enhance the country of the artwork in
color picture segmentation. Extensive lookup has been performed in creating many
extraordinary processes and algorithms for image segmentation, but it is nevertheless hard to
check whether one algorithm produces extra correct segmentations than another, whether it be
for a unique photograph or set of images, or more generally, for a entire category of images.
Every yr new edge detection algorithms are published. This paper analysis some current
strategies for detecting edges for segmentation. This paper is equipped as follows. Section 2 is
for the reason of providing some data about facet detection for image segmentation. Section 3 is
targeted on displaying the challenges in facet detection and area classification methods. Section
four explains exceptional computing methods to aspect detection. Section 5 concentrates on
comparison of a number of area detection methods. Section 6 presents the conclusion.

2. EDGE DETECTION

The effectiveness of many photo processing and computer imaginative and prescient duties
relies upon on the perfection of detecting meaningful edges. Edge detection has been a difficult
problem in low stage picture processing. It turns into extra difficult when shade photographs are
considered because of its multi dimensional nature. Color photographs supply correct data about
the object which will be very useful for in addition operations than gray scale images. Due to
some unavoidable motives such as distortion, depth variation, noise, segmentation errors,
overlap (large number of distracting objects i.e., clutter), and occlusion of objects in digital
images, it is generally not possible to extract whole object contours or to phase the total objects.
Due to lack of object side statistics the output photograph is no longer visually pleasing. A huge
variety of techniques are reachable in the literature to phase images. This task is difficult and
very important, considering that the output of an photograph segmentation algorithm can be fed
as enter to higher-level processing tasks, such as model-based object focus systems. There are
many techniques in the literature used for area detection some of them are based totally on error
minimization, maximizing an object function, fuzzy logic, wavelet approach, morphology,
genetic algorithms, neural network and Bayesian approach. Color photograph segmentation
methods can be roughly classified into four kinds such as histogram based totally approaches,
regional primarily based approaches, clustering based strategies and hybrid primarily based
approaches. Histogram thresholding is widely familiar and without difficulty computable
approach in which the pics are composed of regions with extraordinary gray level ranges. The
predominant downside of this technique is the lack of spatial relationship information of the
pixels. The neighborhood based strategy applies the uniformity criteria to section the image i.e.,
the neighboring pixels within the region must have similar values in intensity, shade or texture.
E.g. Region based totally techniques. Clustering based strategy makes use of a fuzzy logic to
define membership of the pixels. Regions are formed with the aid of inspecting the membership
values of pixels the usage of partition method e.g. Fuzzy C-means (FCM) algorithm. Hybrid
primarily based strategies enhance the segmentation result by combining all above techniques
for segmentation.[4].
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2.1 Types of Edges

ANV

Convex roof edge Concave roof edge Concave ramp edge

Step edge
Bar edye

Figure.1 Various sorts of edges
2.2 General steps in Edge Detection
Generally, Edge detection incorporates three steps particularly Filtering, Enhancement and
Detection.
i. Filtering: Some most important classical facet detectors work nice with excessive high-quality
pictures, but regularly are now not suitable enough for noisy pictures because they cannot
distinguish edges of different significance. Noise is unpredictable infection on the authentic
image. There are a number kinds of noise, however the most widely studied two sorts are white
noise and “salt and pepper” noise. In salt and pepper noise, pixels in the picture are very
exceptional in shade or depth from their surrounding pixels; the defining attribute is that the fee
of noisy pixels tolerates no relation to the color of surrounding pixels. Generally this kind of
noise will only affect a small wide variety of image pixels. When viewed, the picture consists of
dark and white dots, for this reason the term salt and pepper noise. In Gaussian noise, each pixel
in the picture will be modified from its authentic value by using a small amount. Random noise
to describe an unknown illness brought to an image. To reduce the affect of noise, Marr
cautioned filtering the snap shots with the Gaussian earlier than part detection.
ii. Enhancement: Digital photo enhancement strategies are involved with enhancing the first-
class of the digital image. The essential objective of enhancement methods is to produce an
picture which is higher and greater appropriate than the authentic image for a particular
application. Linear filters are used to resolve many image enhancement problems. Throughout
the records of photo processing, linear operators have been the dominating filter class. Not all
photograph sharpening troubles can be satisfactorily addressed via the use of linear filters.
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There is a need for nonlinear geometric approaches, and selectively in picture sharpening is the

key

to its success. A powerful nonlinear methodology that can successfully tackle the

photograph sharpening hassle is mathematical morphology. [5] iii. Detection: Some strategies
be used to determine which points are area factors or not.

3

1.

3

2
3
4
5.
6
7
8
d

CHALLENGES IN CLASSIFICATION AND DETECTION METHODS
Extraction and segmentation has to deal with the following challenges:
. The modifications in lights stipulations
. The heritage is dynamic
Luminance and geometrical features
Noise quantity has a exquisite have an effect on on shaping the edge.
. Missing to notice present edges
. Detecting edges the place it does not exist (false edge) and
. Position of the detected facet to be shifted from its genuine area (shifted part or
islocated edge).

.1 CLASSIFICATION OF EDGES AND ITS DETECTION METHODS

The classification of the side detection algorithms primarily based on the behavioral learn
about of edges with respect to the operators.

= Classical or Gradient based totally edge detectors (first derivative )
= Zero crossing (second derivative)

= Laplacian of Gaussian (LoG)

= Gaussian side detectors

= Colored side detectors

3.2 Classical Edge detectors

It consists of classical operators and uses first directional by-product operation. Sobel (1970),
Prewitt (1970), Krisch (1971), Robinson(1977), Frei-Chen(1977). Detection of edges and their
orientation is the primary benefit of these types of edge detectors. Main drawback of these sorts
of facet detectors are sensitive to noise and inaccurate.

3.2.1

The Roberts Detection

In Robert cross algorithm the horizontal and vertical edges deliver out in my view and then
they put collectively for the resulting aspect detection.

+1 0 0 +1
0 -1 -1 0
Gy Gy

53 C. Suresh Kumar, S. Nireshkumar, V. Mathumitha | www.irjges.com



International Research Journal in Global

|
N\ e .
~4A~— Engineering and Sciences. (IRIGES)
ISSN : 2456-172X | Vol. 2, No. 4, December - February, 2018
L& Pages 44-49 | Cosmos Impact Factor (Germany): 5.195
IRJGES Received: 24.02.2018 Published : 27.02.2018

The two person pictures Gx and Gy are mixed the use of the approximation equation |G| = |Gx|
+ |Gy| or by the use of G = sqrt (Gx * Gx + Gy * Gy) to get the genuine magnitude values. As
the Roberts Cross kernels are relatively small, they are particularly prone to noise.

3.2.2. Zero Crossing

It uses 2d by-product and it consists of Laplacian operator. It is having fixed characteristics in
all directions and touchy to noise. Haralick proposed the use of zero-crossing of the second
directional spinoff of the photo intensity function. 3.2.4. Laplacian of Gaussian (LoG) It used to
be invented with the aid of Marr and Hildreth (1980). The Gaussian filtering is combined with
Laplacian to wreck down the photo where the depth varies to observe the edges effectively.
3.2.3. Gaussian Edge Detectors Since it reduces the noise with the aid of smoothing the image,
it offers better outcomes in noisy environment. The noteworthy operators are Canny and ISEF
(Shen-Castan). It is very time eating and very complicated for computation.

3.2.4. Canny Edge Detector The popular aspect detection algorithm Canny first presented in
1986.The problem with this type of common edge detection approach is that a low threshold
produces false edges, but a high threshold misses necessary edges. First requires that the photo
be smoothed with a Gaussian mask, which cuts down considerably on the noise inside the
image. Then the photo is run through the Sobel algorithm, and as mentioned before, this
procedure is rarely affected by noise. Finally, the pixel values are selected based on the angle of
the magnitude of that pixel and its neighboring pixels. Unlike Roberts Cross and lots like Sobel,
the canny operation is not very susceptible to noise. If the Canny detector worked proper it
would be most excellent to each Sobel and Roberts Cross, the solely downside is that it takes
longer to compute.

4. COMPARISON OF EDGE DETECTION METHODS

It is a very challenging hassle to consider side detection effects produced by means of quite a
number facet detectors with extraordinary parameters. The overall performance of the aspect
detector is compared to often used or related algorithms such as the Canny Sobel and Robert’s
facet detection algorithms.

Extensive lookup has been executed in creating many distinctive procedures and algorithms for
photo segmentation, however it is still hard to determine whether one algorithm produces more
correct segmentations than another, whether or not it be for a specific photograph or set of
images, or greater generally, for a entire classification of images.

Classical techniques for accurate detection of side features, as exemplified by Canny operator,
needs such high priced operations as the iterative use of Gaussians, Laplacians and their designs
are mostly sequential. Wavelet based totally aspect detectors supply a facility for various the
scaling factor, which helps in differentiating the weak edges from robust edges.

Subjective methods borrowed from the field of psychology and use human judgment to consider
the performance of side detectors. On the different hand, objective techniques use to measure
the overall performance of side detectors the use of sign to noise ratio and imply rectangular
error between the area detectors pics and the original one. Evaluation is finished the use of each
a Receiver Operating Characteristics (ROC) evaluation and a Chi-square test, and considers the
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tradeoff between data and noisiness in the detection results. The fine aspect detector parameter
set (PS) is then chosen by means of the equal statistical approach. Results are confirmed for a
number of facet detection techniques, and in contrast to posted subjective comparison results.
Simulation results point out that the proposed facet detector outperforms competing facet
detectors and affords optimal performance in facet detection in digital images corrupted through
noise.

The most common technique for evaluating the effectiveness of a segmentation method is
subjective evaluation, in which a human visually compares the photograph segmentation effects
for separate segmentation algorithms, which is a tedious process and inherently limits the depth
of assessment to a extraordinarily small range of segmentation comparisons over a
predetermined set of images. Another common comparison alternative is supervised evaluation,
in which a segmented image is in contrast in opposition to a manually-segmented or pre-
processed reference image.

Evaluation techniques that require consumer assistance, such as subjective contrast and
supervised evaluation, are infeasible in many imaginative and prescient applications, so
unsupervised methods are necessary. Unsupervised comparison enables the goal comparison of
both specific segmentation techniques and distinct parameterizations of a single method, barring
requiring human visible comparisons or evaluation with a manually-segmented or pre-processed
reference image.

Additionally, unsupervised strategies generate results for man or woman images and images
whose characteristics may also now not be known until assessment time. Unsupervised methods
are crucial to real-time segmentation evaluation, and can moreover enable self-tuning of
algorithm parameters primarily based on evaluation results.

Image fantastic measures (IQMs) are figures of merit used for the contrast of imaging systems
or of coding /processing techniques. Various photo excellent metrics are mentioned in
[25].There are two types of edge primarily based high-quality measures, that is displacement of
edges positions or their consistency throughout resolution tiers defined in detail. They are Pratt
side measure and Edge balance measure.

5. CONCLUSION

The reason of this paper is to present a survey of a variety of procedures for photograph
segmentation primarily based on facet detection techniques. In future, we layout to layout a
novel strategy for area detection and object recognition.

6. REFERENCES

[1] Rafael C. Gonzalex, Richard E. Woods, Image Segmentation in the book titled Digital
Image Processing Chapter 10,Page No>589-664,Second Edition.

[2] Paulus, Color image processing: methods and applications in color image Segmentation
Selected Techniques, chapter 5, pp.103-128, CRC Press, Boca Rato, Fla, USA, 2007.

55 C. Suresh Kumar, S. Nireshkumar, V. Mathumitha | www.irjges.com



International Research Journal in Global

|
\L/ : . :
_§ 4_ Engineering and Sciences. (IRJGES)

ISSN : 2456-172X | Vol. 2, No. 4, December - February, 2018
Pages 44-49 | Cosmos Impact Factor (Germany): 5.195

IRJGES Received: 24.02.2018 Published : 27.02.2018

[3]
[4]

[5]
[6]

[7]
[8]

[9]

[10]
[11]
[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

Most Recent Trends and Future Research Directions in Color in Image and video
Processing, Hidwani publications, 2008.

First Arkansan Deshmukh,Member IAENG,Second B.Ganesh Shinde, Adaptive Color
Image Segmentation Using Fuzzy Min-Max Clustering, Engineering Letters, Advance
online Publication,Aug-2006.

Mahmoud T.M. and S.Marshall, Edge —Detected Guided Morphological Filter for Image
Sharpening in the EURASIP Journal on Image and Video Processing, 2008

Dong Hu and Zianzhong Tian, A Multi-directions Algorithm for Edge Detection Based on
Fuzzy Mathematical Morphology, Proceeding of the 16th International Conference on
Acrtificial Reality and TelexistenceWorkshops (ICAT’06’), IEEE, 2006.

Rey-Sern L ,Edge Detection by Morphological Operations and Fuzzy Reasoning, in,
IEEE, 2008.

First A.Kanchan Deshmukh,Member IAENG,Second B.Ganesh Shinde, Adaptive Color
Image Segmentation Using Fuzzy Min-Max Clustering, Engineering Letters, Advance
online Publication,Aug-2006.

Wafe barkhoda,Fardin Akhlagian Tab,0Om-Kolsoom Shahryari, Fuzzy Edge Detection
Based on Pixel’s Gradient and Standard Deviation Values,Iran,2009.

Evelyn Brannock, Michael Weeks, A synopsis of Recent Work in Edge detection using
the DWT, in IEEE, 2008.

Timothy P.Donovan and Nelson L.Passos, Edge Detection through the Use of a Combined
Genetic Algorithm —Linear Technique Approach.

Lee M. K., S\W.Leung, T.L.Pun and H.L.Cheung, Edge Detection By Genetic Algorithm
in IEEE, 2000.

Berend jan van der Zwaag, Kees Slump and Lambert Spannenburg Analysis of Neural
networks for Edge Detection in Proceedings IEEE Benelux Signal Processing
Symposium,2002, Swedan.

Maher .RAJAB AND KHALID A.AL-HINDI, Analysis of Neural Network Edge Pattern
Detectors in Terms of Domain Functions, SEAS Transactions on Information Science &
Applications “,issue 2, Volume 5, February 2008.

Lihong Zheng and Xingjian He, Edge Detection Based on Modified BP Algorithm of
ANN,2007, Australia.

Nian Cai, A Wavelet Neural Network for Edge Detection, Congress on Image and Signal
Processing, IEEE, 2008.

Yu Lei and Nie Jiafa, Subpixel Edge Detection Based on Morphological Theory in the
Proceedings of the World Congress on Engineering and Computer Science ,WCECS
2008, October ,2008,San Francisco, USA

Kanchan Deshmukh, Abhijeet Nandedkar, Yeshwant Joshi and Ganesh Shinde, Multilevel
Approach for Color Image Segmentation.

Jiang A.,C.L.Chuang,Y.L.Lu and C.S.Fahn, Mathematicalmorphology-based edge
detectors for detection of thin edges in low-contrast regions in The Institution of
Engineering and Technology (IET) Image Processing,pp.269-277,2007.

56 C. Suresh Kumar, S. Nireshkumar, V. Mathumitha | www.irjges.com



International Research Journal in Global

|
\L/ : . :
_~> é Engineering and Sciences. (IRJGES)

ISSN : 2456-172X | Vol. 2, No. 4, December - February, 2018
Pages 44-49 | Cosmos Impact Factor (Germany): 5.195

IRJGES Received: 24.02.2018 Published : 27.02.2018

[20]
[21]
[22]
[23]

[24]

[25]

Bhabatosh Chanda, Morphological Algorithms for Image Processing in IETE Technical
Review, Vol.25, No-1, JanFeb, 2008.

Zijuan Yu, Yugian Zhao, XiaoFang Wang, Research Advances and Prospects of
Mathematical Morphology in Image Processing in IEEE , 2008.

Osslan Osiris Vergara Villegas and Raul Pinto Elias, Digital Image Processing in Wavelet
Domain

JunLi ,Thesis,A Wavelet Approach to Edge Detection, Sam Houston State
University, Texas,2003.

Niya J. M., A. Aghagolzadeh , M. A. Tinati, and S.Feizi, 2- step wavelet-based edge
detection using gabor and cauchy directional wavelets, IEEE Trans. Acoustics,Speech,
Signal Processing, vol. 37, page(s): 2091-2110, December 1989.

Ismail Avcibas, Bulent Sankar, Khalid Sayood, Statistical evaluation of image quality
measures, Journal of Electronic Imaging ,2002.

57 C. Suresh Kumar, S. Nireshkumar, V. Mathumitha | www.irjges.com



