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ABSTRACT:

Many of contemporary computer and machine vision
applications require finding of corresponding points
across multiple images. To that goal, among many fea-
tures, the most commonly used are corner points. Cor-
ners are formed by two or more edges, and mark the
boundaries of objects or boundaries between distinc-
tive object parts. Where as an edge can be described as
the boundary between an object and the background
inanimage, and it also indicates the boundary between
overlapping objects in an image. Edge detection meth-
ods are a combination of image smoothing and image
differentiation plus a post-processing for edge label-
ling. Edge detection discusses the process of identify-
ing and locating sharp discontinuities in an image. In
this paper, the main aimis to survey the theory of edge
detection as well as corner detection algorithms for
image processing using different types of techniques.

Keywords:

Canny detector, Harris detector, Template based cor-
ner detection. Contour based corner detection Direct
corner detection methods.

I. Introduction:

A corner can be defined as the intersection of two edg-
es. A corner can also be defined as a point for which
there are two dominant and different edge directions
in a local neighborhood of the point. An interest point
is a point in an image which has a well-defined position
and can be robustly detected. This means that an in-
terest point can be a corner but it can also be, for ex-
ample, an isolated point of local intensity maximum or
minimum, line endings, or a point on a curve where the
curvature is locally maximal . Corner detection is a pop-
ular research area in image processing and therefore
many corner detectors have been presented. Some of
them are widely used in industries.
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In this paper, we will first group different corner detec-
tors and then discuss some important corner detector
s, such as Harris detector and SUSAN detector. Finally,
recent developments in corner detection are also pro-
vided.Edge detection is a very important area in the
field of Computer Vision. Edges define the boundar-
ies between regions in an image, which helps with
segmentation and object recognition. They can show
where shadows fall in an image or any other distinct
change in the intensity of an image. Edge detection is
a fundamental of low-level image processing and good
edges are necessary for higher level processing.

The problem is that in general edge detectors behave
very poorly. While their behavior may fall within tol-
erances in specific situations, in general edge detec-
tors have difficulty adapting to different situations.
The quality of edge detection is highly dependent on
lighting conditions, the presence of objects of similar
intensities, density of edges in the scene, and noise.
While each of these problems can be handled by ad-
justing certain values in the edge detector and chang-
ing the threshold value for what is considered an edge,
no good method has been determined for automati-
cally setting these values, so they must be manually
changed by an operator each time the detector is run
with a different set of data.

Il. Related Work:

Pei-Yung Hsiao, Chieh-Lun Lu, Li-Chen Fu[1] presented
paper real-time image processing applications, the
processing capability of a hardware realization, such
as Moravec, normal Harris, or Multiscale Harris corner
detector, is obviously superior to the software program
run on a PC-based system. In this paper, we investigate
the characteristics and data flow of the multilayered
image processing algorithm to develop a novel parallel
pipelined hardware scheme. As we known, widespre-
adapplications of computer vision, feature detection,
and image matching based on this kind of multilayered
image processing inherently consume a lot of time in
execution.
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However, no matter how many layers are involved
in the complex image process, our FPGA scheme can
be run at 46 fr/s constantly in VGA solution, and the
integrated H/S system for pattern recognition can be
processed in real time of 26 fr/s.Qian Xu, Srenivas Vara-
darajan, Chaitali Chakrabarti [3]discusses the original
Canny algorithm relies on frame-level statistics to pre-
dict the high and low resholds and thus has latency pro-
portional to the frame size. In order to reduce the large
latency and meet real-time requirements, we present-
ed a novel distributed Canny edge detection algorithm
which has the ability to compute edges of multiple
blocks at the same time. To support this, an adaptive
threshold selection method is proposed that predicts
the high and low thresholds of the entire image while
only processing the pixels of an individual block.

This results in three benefits: 1) a significant reduction
in the latency; 2) better edge detection performance;
3) the possibility of pipelining the Canny edge detector
with other block-based image codecs. In addition, alow
complexity non uniform quantized histogram calcula-
tion method is proposed to compute the block hyster-
esis thresholds. The proposed algorithm is scalable and
has very high detection performance. We show that
our algorithm can detect all psycho-visually important
edges in the image for various block sizes. Finally, the
algorithm is mapped onto a Xilinx Virtex-5 FPGA plat-
form and tested using Model Sim. The synthesized re-
sults show 64%slice utilization and 87% BRAM memory
utilization. The proposed FPGA implementation takes
only 0.721ms (including the SRAM read/write time and
the computation time) to detect edges of 512 x 512
images in the USC SIPI database when clocked at 100
MHz. Thus the proposed implementation is capable of
supporting fast real-time edge detection of images and
videos including those with full-HD content.

Sonam Saluja, Aradhana Kumari Singh, Sonu Agrawal
[2] presented a theoretical study of edge based im-
age segmentation methods which provide insight
into most widely used edge detection techniques of
Gradient-based and Laplacian based Edge Detection.
We have described Robert ,Prewitt, Sobel, LoG, Canny
detection methods. Different edge detection methods
can be implemented as per the need of segmentation
of image .An adaptive edge-detection algorithm is nec-
essary to pro-vide a robust solution that is adaptable to
the varying noise levels.
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The gradient-based approaches such as the Prewitt fil-
ter have a foremost downside of being very sensitive
to noise. Canny edge detection algorithm is less sensi-
tive to noise but are computationally more expensive
compared to Robert’s operator Sobel, and Prewitt op-
erator . However, the Canny edge detection approach
performs better than all these operators nearly under
all scenarios.

DIVYA.D, SUSHMA P.S [4] presents that distrib-
uted Canny edge detection algorithm presented in this
paper results in a significant speed up without sacri-
ficing the edge detection performance. A novel non
uniform quantized histogram calculation method is
proposed in order to reduce the computational cost
of the hysteresis threshold selection. As a result, the
computational cost of the proposed algorithm is very
low compared to the original Canny edge detection
algorithm. The algorithm is mapped to onto a Xilinx
Virtex-2 pro platform and tested using ModelSim. It is
capable of supporting fast real-time edge detection for
images and videos with various spatial and temporal
resolutions. In this new Canny edge detector, instead
of setting the threshold by manual, it can be set auto-
matically by the algorithm itself. Therefore, this new
algorithm is more adaptable to the changes of environ-
ments and illumination conditions.

Chris Harris & Mike Stephens [5] discusses that by ap-
plying low and high thresholds, edge hysteresis can be
carried out, and this can enhance the continuity of edg-
es. These classifications thus result in a 5-level image
comprising: background, two corner classes and two
edge classes. Further processing (similar to junction
completion) will delete edge spurs and short isolated
edges, and bridge short breaks in edges. This results in
continuous thin edges that generally terminate in the
corner regions. The edge terminators are then linked
to the corner pixels residing within the corner regions,
to form a connected edge-vertex graph, as shown in
Figure 7. Note that many of the corners in the bush
are unconnected to edges, as they reside in essentially
textural regions. Although not readily apparent from
the Figure, many of the corners and edges are directly
matchable. Further work remains to be undertaken
concerning the junction completion algorithm, which
is currently quite rudimentary, and in the area of adap-
tive thresholding.
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G.T. Shrivakshan, Dr.C. Chandrasekar [6] ,in their paper
The edge detection is the primary step in identifying an
image object, it is very essential to know the advantag-
es and disadvantages of each edge detection filters. In
this paper we dealt with study of edge detection tech-
niques of Gradient-based and Laplacian based. Edge
Detection Techniques are compared with case study
of identifying a shark fish type. The software was im-
plemented using MATLAB. Gradient-based algorithms
have major rawbacks in sensitive to noise. The dimen-
sion of the kernel filter and its coefficients are static
and it cannot be adapted to a given image.

A novel edge-detection algorithm is necessary to pro-
vide an errorless solution that is adaptable to the dif-
ferent noise levels of these images to help in identify-
ing the valid image contents produced by noise. The
performance of the Canny algorithm relies mainly on
the changing parameters which are standard deviation
for the Gaussian filter, and its threshold values. The
size of the Gaussian filter is controlled by the greater
value and the larger size. The larger size produces
more noise, which is necessary for noisy images, as
well as detecting larger edges. We have lesser accuracy
of the localization of the edge then the larger scale of
the Gaussian. For the smaller values we need a new al-
gorithm to adjust these parameters.

Theuser can modify the algorithm by changing these
parameters to suit the different environments. Canny’s
edge detection algorithm is more costly in comparing
to Sobel, Prewitt and Robert’s operator. Even though,
the Canny’s edge detection algorithm has a better per-
formance. The evaluation of the images showed that
under the noisy conditions, Canny, LoG, Sobel, Prewitt,
Roberts’s are exhibited better performance, respec-
tively. The various methodologies of using edge de-
tection techniques namely the Gradient and Laplacian
transformation. It seems that although Laplacian does
the better for some features (i.e. the fins), it still suffers
from mismapping some of the lines.

Chaithra.N.M., K.V. Ramana Reddy [7] they have im-
plemented Canny Edge Detection algorithm on Spartan
3E FPGA. VGA interfacing is developed for displaying
the images on the monitor. An image of size 128x128 is
first stored in block Rom on FPGA and then processed
through Canny edge detection algorithm and displayed
on VGA monitor.
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The entire system is developed simulated and synthe-
sised using Spartan 3E FPGA board. In future videos
can be stored in the memory and video edge detec-
tion can be performed camera interfacing can be done
to take real time images and the system can be used
for security purposes. T. Rupalatha, Mr.C.Leelamohan,
Mrs.M.Sreelakshmi [8] presented a novel distributed
Canny edge detection algorithm that results in a signifi-
cant speed up without sacrificing the edge detection
performance.As a result, the computational cost of the
proposed algorithm is very low compared to the origi-
nal Canny edge detection algorithm. The algorithm is
mapped to onto a Xilinx Spartan-3E FPGA platform and
tested using Model Sim.

CORDELIA SCHMID, ROGER MOHR AND CHRISTIAN
BAUCKHAGE [9],in this paper we have introduced two
novel evaluation criteria: repeatability and information
content. These two criteria present several advantages
over existing ones. First of all, they are significant for
a large number of computer vision tasks. Repeatabil-
ity compares interest points detected on images taken
under varying viewing conditions and is therefore sig-
nificant for any interest point based algorithm which
uses two or more images of a given scene. Examples
are image matching, geometric hashing, computation
of the epipolar geometry etc.

Zhenxing Luo[10] This paper introduced some impor-
tant corner detectors. Moreover, some recent develop-
mentsinthe cornerdetectionareawerealso presented.
This paper provides new researchers in this area some
useful information Trupti P. Patel, Sandip R. Panchal
[11] in this paper introduced some important corner
detectors. Moreover, some recent developments in
the corner detection area were also presented. This pa-
per provides new researchers in this area some useful
information.Ms. Suman, Mr. pawan [12] this research,
surveyed many methods of edge detections, such as
first-order derivative edge detection, second-order
derivative edge detection, HLT and SRHLT. SRHLT has
higher robustness for noise than HLT and can success-
fully detect ramp edges. The SRHLT can also avoid the
pixels that near to an edge be recognized as an edge
pixel, which is usually an important problem when us-
ing the HLT for edge detection. We also studied that
the SRHLT can successfully detect the edges of a com-
plicated image. Moreover, directional edge detection
(i.e., detect the edges with certain direction) are also
the possible applications of the SRHLT.
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Although, improved Harris’ algorithm can remove the
drawbacks of SRHLT and is also helpful for increasing
the robustness. So, it can be concluded that different
methods that has been described, but they are not
better in terms of edges detection as they are too long
and complex for detection of edges from coloured im-
age. Also they take much longer time to detect edges.
In future, there is a need to propose a method that can
first smooth the coloured image along with the bound-
aries and then identify the corners of each and every
objects of that image. A synthetic method to detect
the edges of the images in RGB colour space is defined
using Kuwahara filter to smoothen the image and then
we will use Sobel operator to detect the edge. A new
automatic threshold detection mechanism based on
histogram data can be used.

Ajay Mittal, Sanjeev Sofat, Edwin Hancock [13] dis-
cussed synthetic methods for color edge detection
are simple and easy to implement, but their output
quality is not comparable with that of vector methods.
Various vector methods for color edge detection have
been evaluated. It has been found that VR and VD edge
detectors give the same results, MVD has the best ac-
curacy and RCMG-MM has highest robustness against
the noise, amongst the methods in its class. How-ever,
all the vector methods have a shortcoming. The quality
of their output is dependent upon the neighborhood
window size and the threshold value used.

Mohammadreza Asghari Oskoei and Huosheng Hu
[14]Contextual methods, in which the edge detection
is guided by a priori knowledge about the edges, are
also recommended to improve the performance of
the edge detector applied to paper counting applica-
tion. They can perform accurately on certain contexts
(e.g. paper counting) and adapt to varying conditions,
such as papers‘ thickness and materials. Fuzzy meth-
od, Hopfield Neural Network, and gradient-adjusted
predictor in particular, are contextual approaches that
have already been tested and approved for the edge
detection.

Pratishtha Gupta, Manisha Rathore and Saroj Kumari
[13] discussed ,the synthetic methods for color edge
detection are simple and easy to implement, but their
output quality is not comparable with that of vector
methods. Various vector methods for color edge de-
tection have been evaluated.
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It has been found that VR and VD edge detectors give
the sameresults, MVD has the best accuracy and RCMG-
MM has highest robustness against the noise, amongst
the methods in its class. How-ever, all the vector meth-
ods have a shortcoming. The quality of their output is
depen-dent upon the neighborhood window size and
the threshold value used.

Mohammadreza Asghari Oskoei and Huosheng Hu [14]
presented in their manuscript a review over the pub-
lished articles on edge detection. At first, it provides
theoretical background, and then reviews wide range
of methods of edge detection in different categorizes.
The review also studies the relationship between cat-
egories, and presents evaluations regarding to their
application, performance, and implementation.

It was stated that the edge detection methods struc-
turally are a combination of image smoothing and
image differentiation plus a post-processing for edge
labelling. The image smoothing involves filters that re-
duce the noise, regularize the numerical computation,
and provide a parametric representation of the image
that works as a mathematical microscope to analyze it
in different scales and increase the accuracy and reli-
ability of edge detection.

The image differentiation provides information of in-
tensity transition in the image that is necessary to rep-
resent the position and strength of the edges and their
orientation. The edge labelling calls for post-processing
to suppress the false edges, link the dispread ones, and
produce a uniform contour of objects. Pratishtha Gup-
ta, Manisha Rathoreand Saroj Kumari[15] concludes
that following technologies are used in following ap-
plication areas with future scope
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TECHN APPLICATI FUTURE
IQUES ON SCOPE
Corner Biometrics, Security, Used in security
detection | Objecttracking, Traffic & surveillance.
load computation, medical
applications etc.
Focal Image recognization for | Used in X-ray
plane image compression & | image intensifier,
image half tonning, Focal | Infrared detectors
plane SIMD is capable of | & 3-D TVs.
real time performance
with throughput of 500-
1500 giga operations
FPGA Image & video processing | Used in VLSI
platform, laser image circuitry to
detector, real time multi improve
object tracker, SLOT throughput by
Radiology, Vehicle preserving the
detection and monitoring | sequential
etc programming
model.
Segmentat | Parallel Image Used in
ion segmentation, traffic load | watershedIP, 3-
computation, object D segmentation
tracking, boundary & of a great vessels
region information. using active
contours.

Volume No: 2 (2015), Issue No: 5 (May)

May 2015



£
s
%
g
I

2,

ISSN No: 2348-4845

International Journal & Magazine of Engineering,
Technology, Management and Research

A Peer Reviewed Open Access International Journal

A3 It minimizes the hardware | Used in Hybrid
method resources, implementation | system
of reactivereal timedata | simulation for
flow algorithm. real time
implementation.
SURE To improve the S/N ratio, | Used to improve
engine contrast and time performance of
resolution, provide higher | flat panel
image quality. detectors.
Cloud CBIP is done by Used in image
based IP extracting quantized retrival.
random projections &
developed image
denoising system, low
delay cloud based FVV
rendering framework
Edge Object tracking, Traffic Used For Edge
detection | load computation, medical | Linking in
applications etc. Discontinuing
segments, Sharp
the edges.

Table 1

Reddy Sekhar K, Mahesh M [16] This paper provided some important information about the existing corner or in-
terest point detectors. The majority of published corner detectors have not used properly defined criteria for mea-
suring the performance of their corner detectors. They have only demonstrated their results on differentimages in
comparison to other corner detectors. So, performance evaluation of selected corner detectors is also done using
repeatability and matching score as a criterions.
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Ayaz Akram, Asad Ismail[17] depicts that edge detec-
tion is a key tool for image segmentation used for ob-
ject detection and many other applications. Therefore,
it is necessary to use a robust edge detector which
gives the best results at all conditions. In this paper we
have tried to explain the differences between some fa-
mous edge detection algorithms and evaluate them on
the basis of their results to different images.

Gradient based edge detectors like Prewitt and Sobel
are relatively simple and easy to implement, but are
very sensitive to noise. LoG tests wider area around the
pixel and find the edges correctly, but malfunctions at
corners and curves. It also does not find edge orien-
tation because of using Laplacian filter. Cannys algo-
rithm is an optimal solution to problem of edge detec-
tion which gives better detection specially in presence
of noise, but it is time consuming and require a lot of
parameter setting. SUSAN edge detector uses no im-
age derivatives which explains why the performance in
the presence of noise is good. The integrating effect
of the principle, together with its non-linear response,
give strong noise rejection.

This can be understood simply if an input signal with
identically independently distributed Gaussian noise
is considered. As long as the noise is small enough for
the USAN function to contain each “similar” value, the
noise is ignored. The integration of individual values in
the calculation of areas further reduces the effect of
noise. Another strength of the SUSAN edge detector is
that the use of controlling parameters is much simpler
and less arbitrary (and therefore easier to automate)
than with most other edge detection algorithms. Nu-
merical analysis of these algorithms is done for syn-
thetic image (with known edges) at various noise levels
using Pratts figure of merit. For natural image results
are analyzed visually.

Tinne Tuytelaars and Krystian Mikolajczyk [18] Local
features are a popular tool for image description now-
adays. They are the standard representation for wide
baseline matching and object recognition, both for spe-
cific objects as well as for category-level schemes. In
this survey, we gave an overview of some of the most
widely used detectors, with a qualitative evaluation of
their respective strengths and weaknesses, which can
be found at the end of the sections and chapters.
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We also put the work on local feature detection in con-
text, by summarizing the progress in feature detec-
tion from the early days of computer vision up to now.
These early works from the pre-internet era tend to be
forgotten. Yet they contain valuable insights and idea
that can inspire future research on local features and
avoid a waste of resources by reinventing the wheel.
The literature is huge, and we could only touch the dif-
ferent contributions without going into details. Yet, we
hope to provide the right pointers so those who are
interested have a starting point and can delve deeper
if they want to.

Conclusion:

In paper we have surveyed different edge and corner
detection algorithms presented by various scholars
and authors .Edge and corner detections plays vital
role in image segmentation ,image analysis, Image en-
hancement also.
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