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                                  Detection of Lines and Ellipses

Introduction 

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:

Both Hough transformation and Randomized Hough transformation were implemented                          

using Matlab.  

The Image Processing Toolbox includes functions that support the Hough transform. 

· hough 

· houghpeaks 

· houghlines 

Randomized Hough algorithm was used for detecting ellipses in an image.

The algorithm executes for a number of epochs, where an epoch is the processing

that occurs to find ellipses through accumulation. The algorithm completes

when the maximum number of epochs is reached. 

Conclusions

The Hough transform was successfully used in this project to detect straight lines in images. However for images with a large number of pixels, the Hough transform can be computationally 'expensive'.
The basic Hough Transform suffers from many difficulties stemming from

binning the curves. The accumulator’s bin sizes are determined by ”windowing

and sampling the parameter space in a heuristic way”. To detect curves in a

variety of images the window size must be large, and to detect curves with a high

accuracy there must be a high parameter resolution. These two properties require

a large accumulator and much processing time. Possible problems that may occur if the accumulator is not properly defined. These are:

1. failure to detect some specific curves.

2. difficulties in finding local maxima

3. low accuracy

4. large storage

5. low speed

To reduce these problems one can use   Randomized Hough transform (RHT).

RHT 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, are selected

this method reduces the storage requirements and computational time needed to

detect curves in an image. 
The Randomized Hough Transform performed well in the experiments. RHT accurately discriminated between ellipses and non-ellipse objects. The majority of time spent developing this project consisted of finding and deriving the ellipse equations. The Randomized Hough Transform algorithm was simple once the equations were collected. 

Program Manual

Hough transform for line detection 

There is one m-file 

mhough.m

We need to have the dpium toolbox  to use the hough functions in matlab.

You can directly run the program by just changing the name of image in the imread function.

imread(‘image.bmp’)

imread(‘build.tif’)

Randomized Hough transform for ellipse detection

There are three m-files

newfindellipse.m

newfindellipseParams.m

ellipsep.m

The following parameters in findellipseParams.m. are to be defined

The parameters should be directly changed in this file.

• iterations   Numbers of times to accumulate potential ellipses.

• maxEpochs The total number of epochs to execute. 

(Both the parameters have already been set for the image ‘ellipse.bmp’)

img = imread(‘ellipse.bmp’)

e = ~ (img) // To make it as an edge image
newfindellipse(e)
For  the image ‘twocirc.bmp’ 

Set iterations to 50 and maxEpochs to 4 in the file newfindellipseParams.m

img = imread(‘twocirc.bmp’)

e = ~ (img) // To make it as an edge image
newfindellipse(e)
