
Homework #2: Contour-Detection 

Due Thursday, October 23rd, 2003.

Professor Davi Geiger

Make sure you did homework 1 and look/read at lecture materials. 
Consider the three images   (work with 8 neighbors, not 16, to make it simple)                                                 
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such that 
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        Fig 1           (a) Test Image                               (b) Test+Noise Image                        (c) Butterfly

1. Contour Follower  (30 Points)

Extract contours as described next (the same as in the power point presentation) from the three images and show the results as images, with contours as black in a white background (like a line drawing). Choose three different starting points for each image and run the contour follower. Choose the points at edgels or corners. Apply the same three points for the Test image and for the Test+Noise image. (Altogether there will be one line drawing result per image, and each result will contain three contours. The scale is s=5 for the edge detection.) 


[image: image3]
where:

(i) Edgels at a pixel (x,y) is a program that returns the maximum orientation if a pixel passes an edge test, and returns NIL otherwise. 
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such that 
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[image: image4]
(ii) Link-neighbors is the following program


[image: image5]
(iii) Coherence of the intensity program is given with respect to the initial selected point (xc,yc)
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[image: image6] 

2. Contour Detection of size C (30 Points)

Find the optimal contours using dynamic programming (lecture 5.doc) of sizes C=20 pixels, C=50 pixels, C=100 pixels and C=200 pixels in the images. Start from each of the same three points used in problem 1 (for each image), i.e., feel the first column of the dynamic programming with infinity costs everywhere, but zero at each of these points, and run dynamic programming once for each starting point. Give also the cost of each contour. Work on finding good parameters Show the results by overlaying the contour over the image pixels by painting the contours in some color (say red) or in black or white (whatever has more contrast).  

3. Closed contours of size C (40 Points)

Choose 3 different/far-apart starting nodes v=(p,) in each image at locations with high contrast, i.e., high responses of 
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, preferably at corners. The initial angle  is the best angle response at p. Find the “best” closed contour, starting at v=(p,)  and ending at any of the 8 nodes v=(p,), of sizes C=500 pixels and C=1000 pixels. Thus, there are 2 contour solution for each image. Give also the corresponding cost of each  closed contour.

















































� EMBED Equation.3  ���





� EMBED Equation.3  ���





Coherence(xc , yc xn,  yn )


   if  (� EMBED Equation.3  ���                                                             


                                  and


         � EMBED Equation.3  ���                                                                  )


    return True


   else Nil


end








Link-neighbors±(xc , yc ,max)


    xn± = xc ± ( xmax cosmax ;


      yn± = yc ± ( ymax sinmax  ;


    if ((Edgel(xn±,  yn±) ( NIL )&(Coherence(xc , yc xn±,  yn±)))


         link((xc , yc), (xn±,  yn±))


         Link-neighbors±( xn± ,  yn± ,max(xn± ,  yn±) )


end








Contour-Follower(xc , yc)


        if (Edgel(xc , yc ) ( NIL )


              Link-neighbors+(xc , yc ,max)


              Link-neighbors-(xc , yc ,max)


         end                              
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