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Image Segmentation


The goal of my image segmentation is to detect lines of the object within the image.  The result image should be the outlines of the all the objects.


To do that, I am planning on use both laplacian filter mask and all 4 different angle of the line detection filter and see which will give a better result.

Laplacian filter is based on the use of derivatives.  The textbook shows that there are strong relationship between lines and derivative.  It shows that the first-order derivatives generally produce thicker edges in an image.  Second-order derivatives have a stronger response to the final detail, such as thin lines, isolate points, and noise.  Second-order derivatives produce a double-edges response at rap and step transition in intensity.  The sign of the second derivative can be used to determine whether a transition into an edge is from light to dark or dark to light.
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The idea behind of this filter is amplify the point if there is a nearby point.  As a result, if the point is on the line, the 2 other side of the point would also be on the line, and so this filter will amplify the line and show the point more.  

The Laplacian filter works as 360o line detection so it might have some unexpected results.  I am also planning on horizontal, +-45o and vertical line detection filters.  They almost work the same way as the laplacian but they only work in one direction.
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The results of the image from above filters should be 4 individual images with lines of the corresponding angle amplified.  Then I will set a threshold of the gray level.  If the pixel is gray level is below the threshold it will be set to 0, otherwise I will set it to 1.  And then I will merge all 4 images together and form a single image wills all the 1 or 0s.  The merging process I will make the pixel 1 if any of the image on that pixel is 1.  So basically it’s an over write system that look at all the image if any of them has a 1, the result would be 1.  

During the research I have also come across few interesting idea. One of them is the local region based line detection.  The idea behind that is to use a small mask of size k*k, and moving it across the image from top left to the bottom right.  Within each stage it will try to detect “line” with in the mask, and amplify it to be easier to be seen.  Although it’s a good idea/algorism but I feel that it is much the same with the laplacian, so I am not going use it.


I will produce one image from laplacian and 4 images from the 4 directional filters.  Then I will compare the result and merge them to see if there are any better results.  
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