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                                           Detection of Lines and Ellipses

 Aim:   Detecting line segments and ellipses in an image.

Abstract: One of the key issues in image processing is to extract interested objects from an image. Hough Transform (HT) is a classical algorithm for extracting lines from a binary image. A faster algorithm called Randomized Hough Transform (RHT) detects various analytical geometric shapes in binary images by using probabilistic method.

This project emphasizes the use of HT and RHT to detect line segments and ellipses in an image.

Approach:

Hough transformation: The basic idea of Hough transforms is as follows. 

A line in x-y coordinate system can be represented as parametric coordinates (r,
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) where 

· r – distance from the origin to the line along a vector perpendicular to the line. 

· 
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- angle between the x-axis and this vector. 

In this parameter space a line corresponds to a point. We will use this property to detect a line. First of all we will make a2-D array (Accumulator Arrays) and initialize it to zero. Now for all pixels in the image we will find a set of lines passing through the pixel. The entries corresponding to these lines in the accumulator arrays will be incremented by one. Clearly, the value in the accumulator array indicates the number of pixels lying on the line. Hence the entries for which we have a large value represent a line. 

Randomized Hough transformation: An ellipse is defined by five parameters and it requires a 5-dimensional parameter space. In order to overcome the excessive time and space requirements for ellipse detection we decompose the five dimensional parameter space into several sub spaces of fewer dimensions. We use RHT, which randomly selects n pixels from an image and fits them to a parameterized curve. If the pixels fit within a tolerance they are added to an accumulator with a score. Once a specified number of pixel sets are selected the curves with the best score are selected from the accumulator and its parameters are used to represent a curve in the image. Because only a small random subset of pixels, n, is selected this method reduces the storage requirements and computational time needed to detect curves in an image.

Implementation: 

Both Hough transformation and Randomized Hough transformation would be                                

implemented using Matlab. Hough transformation will be used for detecting line segments in an image and Randomized Hough transformation will be used for detecting ellipses in an image.

References:

· Line detection using Hough Transform (ch10.2) Digital Image processing using matlab (Gonzalez, Eddins)


· " 

http://www.cogs.susx.ac.uk/users/davidy/teachvision/vision4.html

· 

 HYPERLINK "http://www.netnam.vn/unescocourse/computervision/62.htm" 

http://www.netnam.vn/unescocourse/computervision/62.htm

· McLaughlin and Robert. Randomized Hough Transform: Improved ellipse detection with comparison. Technical Report Jp98-01, 1998

                  http://citeseer.ist.psu.edu/mclaughlin98randomized.html
                  (Technical Report is available in the above web site as a pdf document)

_1159730623.unknown

_1159730662.unknown

