Test 2 (CIS581)

1. Compute the histogram with 3 equally spaced bins for the following image, i.e., define the bins and tell how many pixels contribute to each bin.
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Image histogram
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With 3 equally spaced bins for the above image, the pixels are mapped to the three bins as follows:

Pixels with values from 0-2 are mapped into bin 1.

Pixels with values from 3-5 are mapped into bin 2.

Pixels with values form 6-8 are mapped into bin 3.

Bin 1 has 12 pixels; bin 2 has 6 pixels; and bin 3 has 2 pixels.

The image histogram with 3 equally spaced bins
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2. Describe 8-connected component labeling algorithm:



Let p be the selected pixel, t be the upper neighbor of p, d be the Northwest neighbor of p, l be the left neighbor of p, and e be the Northeast neighbor of p.

The algorithm will check every pixel p in the image from left to right and top to bottom.

If p = 0 no action

Else if p = 1 check l, d, t, and e

  If l = d = t = e = 0, 

                    then assign new label to p

  Else if only one of l, d, t and e is 1, 

     then assigned its label to p

  Else if only two of l, d, t and e is 1,

     Then If the two have same label 

         Then assign their label to p

      Else if the two have different label 

         Then assign the label of one of them to p 

         and establish equivalence between labels.

  Else if only three of l, d, t and e is 1,

     Then If the three have same label 

         Then assign their label to p

     Else if the two of them have same label 

         Then assign the label of the same two to p

          and establish equivalence between labels (for p and the same two).

     Else if the three have different label 

         Then assign the label of one of them to p 

          and establish equivalence between labels (for p and the three).

  Else if l = d = t = e = 1

       Then if they all have the same label

             Then assign the label to p

        Else if three of them have the same label

              Then assign the label of the same three to p

              And establish equivalence between labels.

         Else if two of them have the same label

              Then assign the label of the same two to p

              And establish equivalence between labels.

         Else if l, d, and t have different labels

               Then assign the label of one of them to p

               And establish equivalence between labels.

The algorithm will check every pixel p in the image from left to right and top to bottom in second time to merge the equivalent labels.
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