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Abstract— Corner detection algorithm is an algorithm
which helps in identifying the corners in an image. Corners are
mainly formed by the combination of two or more edges. These
corners may or may not define the boundary of an image. Here
the method used is Harris corner detection algorithm. It helps in
pointing out the corners in a color image, for each component.
This improves the detection efficiency and the experimental
results shows that this method is more reliable than traditional
methods.
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I. INTRODUCTION

The corner point determines the local feature extraction when
an image is given as input. Corner detection is a method for
calculating the number of corners an image is having. This
approach is used in many computer vision systems, mainly for
extracting the corners and certain features in an image. This
corner detection is frequently used in detection of motion,
registration of images, tracking of videos, mosaicing the
images, stitching the panorama images, modeling the 3D
objects and recognition of objects. Corner detection is
somewhat similar to the interest point detection.

In images, corners are important because they are the local
features. Generally, these points will have high value and
these lies in between the two regions or on boundaries. In
some images, these corners are not affected by illumination
and also have the property of rotational invariance. The total
percentage of the local features is 0.05% n the whole pixels.
Extracting corners can minimize the processing data without
losing image data. Hence they play an important role in all its
applications.

Mainly here a window is used which is allowed to pass
through the image. An edge can be easily recognized by
looking at the intensity values within a small window. When it
is encountered by a flat region then there will be no change in
all directions. When it is encountered by an edge then there
will not be any change along edge directions. But, when it is
encountered by a corner then there will be significant changes
along all directions.
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Harris corner detection algorithm is found out by
calculating each pixel’s gradient. If the absolute gradient
values in both the directions are great, then consider the pixel
as a corner. This method is followed by mathematical
formulas. By taking in to considerations of the differential of
the corner score with respect to direction directly, Harris and
Stephens improved the Moravec's corner detector instead of
using shifted patches.

II. LITERATURE SURVEY

A window approach can be used for locating the
corners.[2]. It also helps in the accuracy of the images. Here
there are mainly two steps: the first step is to locate the corner
points using this corner detection and the second step is to
improve the accuracy of the sub-pixels. The accuracy of the
extracted points will affect the accuracy of camera calibration
parameters and its post processing problems of image
quality.[2]

An improved version of harris detection is described in [3].
The name of the new method is Barron operator. Different
steps are included in it: The first step is, to calculate the image
gradient using Barron operator. Second step is to smooth the
image, remove noises and extract the corner better than any
other methods using B-spline function. The third step is to
identify whether the detected corners are real or not. A square
window is placed on the center pixel, to calculate the corner
response function. It also calculates whether the response is
non-maximal in the window or not.[3]

This paper [4] uses the concept of excluding the
neighboring points by introducing the concept of image sub-
blocking where a filter using B-spline is constructed. By
comparing it with the Harris method, this improved algorithm
can effectively detect the corner of the image and helps in
getting a more accurate corner location. [4]

A new concept of corner detection has been introduced in
this paper [5].Traditionally harris corner detection has been
used for gray scale or color images in two dimensions. Here,
detection has been extended to multispectral images. The
experimental results show that the proposed detection
algorithm can detect corners of multispectral images more
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efficiently. These corners are having significant variations
both in spatial domain and spectral domain.[5]

In this paper [6], corner detection is used for classifying
breast mammograms as normal or abnormal. It is done with
the help of the training data set used for Support Vector
Machine (SVM). Here, improved Harris Corner Detection
produces the output as corner pixels which are the taken as the
input for the training set. The result shows that the proposed
approach can improve both the accuracy and the performance
of computational speed to classify the breast mammogram
image as normal or abnormal. [6]

Harris corner detection for wavelets has been proposed in
this paper [7]. In traditional methods some corner points are
omitted based of certain criterion, but this problem is solved
here. The motion of the vehicle is estimated based on the
algorithm optical flow and multi-scale corner detection. Result
shows that even though the camera and vehicle is moving the
corner points will remain the same. The tracking algorithm
helps in accurately match the feature points with the high real-
time performance.[7]

Harris corner algorithm is proposed in this paper [8] which
end up being robust in changing motion and illuminated
lightning conditions. The main idea behind this paper is to
locate the license plate. Here, harris corner detection is applied
to extract the feature from the image.[8]

In this paper [9], localization of eyes in human faces is
done with this corner detection method. Here, a new method
based on filter combination is suggested. It is mainly for eyes
localization where filters are used to find out and highlight
corners of region with local maximum intensity. Then that
region is categorized as sharp region. This approach gained
good results.[9].

This approach is widely used in sea security issues [13].
Here features are extracted from high pixel, large size and low
contrast images. The experimental results show that this
method has gained good and effective results. [13].

Here [14] harris corner detection is used mainly for region
based corner detection. Different densities of buildings are
used as the input for the algorithm. It also compares the result
with the other algorithms showing that this method gives a
good result.[14]

In this paper [15], the human eyes are detected from the
color images of the human faces. The first step is to recognize
the face and the second step is to identify the eyes from the
face with only two attributes. This method has gained 80%
result with varying input images.[15]

In this paper[20], the harris corner detection is used to
identify the watermarked regions of attacked images. The
watermarked regions are those regions which are detected by
corner algorithm as interest points. An algorithm that extracts
more stable interest points, and those which gives promising
performance is also proposed.[20]

This paper[21] is mainly working on medical imaging.
Here it measures the measure and depth of the calcium deposit
from IVUS images. This method reduces the errors caused
during the process. It gives better results,[21]

1. ALGORITHM

HARRIS CORNER DETECTION FOR COLOR IMAGES

The color details of the image can also be taken into
consideration. In case of gray scale images the color details of
the image is lost. So to employ the color information, here the
algorithm is used for color images.

Fig 1: Color images showing the input and the corner
detected

There are certain steps in Harris corner detection. The
algorithm is as follows:

Step 1: Find out the x and y derivatives of the image
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Step 2: Find out the products of the derivatives of each
pixel
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Step 3: Calculate the covariance matrix M

I 11,

M = Zw(x,y) 7 ] 2

This is calculated by a window function: w(X, y)

That is:

E (u, v) =Xy W(x, y) [I(x+u, y+v)-I(x, y)]
Where: I(x+u, y+v) is known as the shifted intensity
I(x, y) is known as the intensity

The above equation can be simplified as:

From that calculate M which is the second moment matrix.



Step 4: Calculate the Eigen values A: If A is close to 0, then
it is not a corner. So look for conditions where it is large.

Step 5: Calculate the corner response function R:
R=det (M)-a trace (M) *=\; k- (A1 +A,)?

Here, a value is between 0.04-0.06

Also if the value of R:

R<O0: it is an edge

R>0: it is a corner

[R| is small: it is a flat region

Hence after computing all these steps the corner is detected
in an image. Here we are calculating the values for each
red, green and blue component.

Step 6: For calculating the common corner points, we
apply AND operation. So the formula is:

crnr=(temp 1 )&(temp2)&(temp3)

Here, temp 1,temp 2 and temp 3 are the space where corner
values of red, green and blue are stored.

Step 7: For calculating the corner points by using OR
operation:

crnr=(temp1)|(temp2)|(temp3)

Step 8: Now find out the color gradient vector values
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Where, u, v are the x and y values and g, and g, are the
I« and Iy values. g, value correspond to the I, values.
Here we are finding out the density value at each point and
then comparing the corner responses.

1V. EXPERIMENTAL ANALYSIS AND RESULTS

The output of Harris corner algorithm is the detection of
the corners in an image. By using AND operation we will be
able to extract the corner points which are common to the
three components: R G B. These points are selected in such a
manner that, where there is a common corner value for the
three components, then that value is considered as the interest

point. The above algorithm has worked successfully for
various images and the results are shown:

The input and output is as follows:

Fig 2: The input image

Fig 3: The output image for red component

Fig 4: For green component Fig 5: For blue component

After applying the AND operations the results will be a single
image showing the common interest points among the three
components RGB.



Fig 6: Output for AND operation

After applying OR operation the result will be:

Fig 7: Output for OR operation

By changing the threshold value, more corner points will be
detected. If we change the threshold value the result will be:

Fig 8: Output for different threshold value

Here we are also calculating the color gradient factor because
this harris corner method is invariant to rotations. So this

method has gained a good result in the output. In these
methods we are not converting the given input image into a
gray scale image. We are taking it as a color image itself. By
converting it into gray image most of the color information
and other important details will be lost. So, without losing the
important information we are finding out the best results.

We are also showing the outputs of the images when the given
image contains only red component, only green component
and only blue component.

In case of red only image:

Fig 9: For red component

Fig 10: Green component Fig 11: Blue component

In case of green only images:

Fig 12: Green component in green image



Fig 13: Red component Fig 14: Blue component

In case of blue component only:

Fig 15: Blue component in a blue image

Fig 16: Red component Fig 17: Blue component

V.CONCLUSION

This paper gives an idea of how the corners are detected
when an image is given as input. It also explains how the
Harris corner detection algorithm works for a color image. It
also explains AND operation and OR operation work

successfully for different images. Traditional methods used to
convert the input image to a gray scale image for the
detection. This algorithm is a technique which works faster
than the other traditional techniques without converting to
gray scale image. But by applying these operations it may
sometimes cause unwanted corner to be detected. Even
though by considering the above issue harris corner algorithm
is an emerging technique, it has a wide range of applications.
It is used in 3D modeling, video tracking and in many other
areas.
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