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Abstract

Real-life objects have different characteristics such as form characteristics, texture characteristics, and color characteristics and so
on. The circular objects are the most common shape in our day to day lives and industrial production. So circle detection
algorithm is ever ending research today. The most common algorithm is Circular Hough Transform which is used to detect a
circle in an image. It is not very robust to noise so a simple approach to modified Circular Hough Transform algorithm is
applied to detect the circle from an image. The image is pre-processed by edge detection. A comparison between Circular Hough
Transform and modified Circular Hough Transform algorithm is presented in this research.
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1. Introduction

The circle is one of the most common shapes in our daily life, and indeed the universe. Planets, the movement of the planets,
natural cycles, and natural shapes there are circles everywhere. The circle is one of the most complex shapes, and indeed the most
difficult for a man to create, yet nature manages to do it perfectly. The centers of flowers, eyes, and many more things are
circular and we see them in our everyday life. Detection of circles is very important for us. Usually, detect the object by detecting
the object characteristics in the machine vision field. For these reasons, circle detection is an ever ending research application n
the real world.Each circle detection should be accurate. The object including circle characteristics exist widely in our daily lives
and industrial production, such as iris of eye automatic detection in face recognition, the inhibition halos of antibacterial activity
detection (Silveira, 2004) in food industry, the camera calibration in optical study (Jiang & Quan, 2005) concentric circles
precise identify of printed circuit board (PCB) round hole photoelectric image 1. e. reflector in industrial production (Qiao et al.,
2010) concentric circles ring recognition of targeting system (Wang et al, 2008) and PET bottle of online inspection in
blowing machines and beverage packaging industry and so on, are all need to use concentric circles detection technology‘ The
circular shape when detected perfectly then recognition for iris of the eye in identifies the purpose, people counting, industrial
production, etc. The goal of this thesis to find the circle or a set of circles includes its radius and center from an image.

2. Literature Review
Digital image processing is the use of the computer algorithm to perform image processing on digital images. Image processing
operations can be roughly divided into three major categories:

Image Compression, Image Enhancement, and Restoration, Image Segmentation (Gonzalez et al.,, 2005).
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Image Compression: Image compression means reducing the amount of data required to represent an image. This
technique is used for converting an image to a discrete signal for computer processing and compressing it to economize on
storage capacity or communication bandwidth for transmitting purpose.

Image Enhancement and Restoration: Whenever an image is converted from one form to another, such as digitizing,
transmitting, scanning, etc, some form of degradation occurs at the output. Improvement in the quality of these degraded images
can be achieved by the application of restoration and/or enhancement technique. Image enhancement improves the quality
(clarity) of images for human viewing. Removing blurring and noise, increasing contrast and revealing details are examples of
enhancement operations. The image signals are sometimes degraded by noise, low contrast or blurring. To obtain the original
image or to improve it for analysis purposes, image enhancement, restoration or reconstruction techniques are used depending on
the objective.

Image Segmentation: Segmentation subdivides an image into its constituent regions and objects. When images taken by
different sensors or at different times are to be compared, we use matching or registration techniques. This analysis includes
segmentation of an image, measuring the properties of different parts and obtaining a relationship between the parts and
comparing. The resulting descriptions are examined using certain models. The ultimate goal of the above techniques is to help an
observer translate the contents of an image into useful information.

Edge detection is part of image segmentation. Edge detection is very useful in some contexts. Edge characterizes object
boundaries and is, therefore, useful for segmentation, registration, and identification of objects in scenes. The output of edge
detection should be an edge image, in which the value of each pixel reflects how strong the corresponding pixel in the original
image meets the requirements of being an edge pixel. Many edge detectors have been proposed, such as Sobel, Robert, and
Prewitt.

3. Research Methodology

3.1 Circular Hough Transform

The Circle Hough Transform (CHT) is a feature extraction technique for detecting circle. Detecting circles in an image are one
of the problems that are discussed in this paper. Many algorithms, such as Linear Square Method (Hsiao et al,, 2006), Hough
Transform, and Canny Edge detection Algorithms have been proposed to detect circles. These algorithms detect circles from the
edge detected images. Among these algorithms, Early Circular Hough Transform has been widely successful in meeting the real-
time requirement of being able to detect the circles in noisy environments. Modified Circular Hough Transform discussed in the
next section. And also discussed Modified CHT is the best algorithm to detect circle as compared to Circular Hough
Transform. Hough Transform was introduced by Paul Hough in 1962 and patented by IBM. In 1972 (Shapiro & George,
2002) modified Hough Transform, which is used universally today.

Input Image .::>| Edge Detected l:>| Parameter Representation |

| Output Circle Detected Tmage |<:I| Accumulator |

Figure I. Circular Hough Transform Algorithm (Nitasha, et al., 2012)
The equation of the circle is :

? =(x-af + (y-by ()

As it can be seen the circle to get three-parameter 1, a and b, where a & b are the center of the circle in the direction x & y

respectively and r is the radius.

The parameter representation of the circle is:
x=a +r*cos(0) (2)
y=b + risin(0) (3)

Thus the parameter space for a circle will belong to Rs. As the number of parameters needed to describe the shape
increase as well as the dimension of the parameter space R increase so do the complexity of the Hough Transform.
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4. Accumulator
In this way, we sweep over the energy edge point in the input image drawing circle with the desired circle with desired radii and
incrementing the value in our accumulator. When every edge point and every desired radius is used we can turn our attention to

accumulator ill now contain numbers corresponding to the number of circles passing through the individual coordinate. Thus the
highest number corresponds to the circle of the circle in the image.

inal Image

Figure 4: Circle detected image
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TablelI: Data points of the detected circle

I
- 64 301 372
- 73 569 126
- 73 90 372
- 52 164 180
- 54 327 87
- 54 625 329
- 54 327 80
- 54 388 237
- 73 504 408
- 54 164 180
- 54 164 176
- 54 620 333
- 73 500 411

Since the parameter space of CHT is three dimensional, it may require lots of storage and computation. Also, CHT is not very

robust to noise. Circle detected but redundant and spurious circles frequently occur.

5. Modified CHT Algorithm

The first stage noise is removed from the image by using a Gaussian filter. After that Edge strength and Edge Direction is found

out at each pixel by using Sobel operator. Then non-maximum suppression. It is a process for marking all pixels whose intensity

is not maximal as zero within a certain local neighborhood.

Input Image

Gaussian Convolution
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and Edge direction
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Figure 2. Flow of Modified CHT Algorithm
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Multiple Circle’s images with Different Radius

Figure 6. Circle detected image

No. | Radmus(mm) | Center x | Center y
4150 20757 | 8941
SLO9 | 20437 | 40236
0387 | 0757 | 86.22
0387 | 21076 | 8941
1025 | 2437 | 39907
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Here seen the result with Long Radius

Figure 7. Circle image with long radius

Figure 8. Circle detected image Table 3.
Represents data of the above result

No. | Radius | Center_x | Center_y
1 314.67 368 421.33

6. Comparison between CHT and Modified CHT

The CHT algorithm is implemented in the previous section where circle detected but redundant and spurious circles frequently
occur and also CHT is not very robust to noise. In modified CHT algorithm, multiple circles with different radius and circle
with long radius are detected in this section in Figure 4.2 and Figure 4.4 were redundant and spurious circles are not occurring
and the modified circular hough transform algorithm needs less storage and computation.

Table 4. Comparison between CHT and Modified CHT Algorithm

Parameters CHT Algorithm Modified CHT Algorithm
Robustness Not very robust to noise Very robust to noise
Redundant and Spurious Frequently occurs Not occur
Circles
Processing Time More time required Ten timeless than CHT

7. Conclusion
The Hough transform has attracted a lot of research efforts over the decades. The circle is one of the most complex shapes, and
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indeed the most difficult for a man to create, yet nature manages to do it perfectly. For these reasons, it is often non-trivial to
group the extracted edge features to an appropriate set of circles. Each circle detection should be accurate. The main motivations
behind such interest are the noise immunity, the ability to deal with occlusion, and the expandability of the transform. Many
variations of it have evolved. The comparison between CHT and Modified CHT performed successfully. The modified circular

hough transform algorithm requires less storage and computation.
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