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Problem: 
We would like to segment an image into object and background pixels by thresholding. Suppose that there are No pixels belonging to the object and Nb pixels belonging to the background; and the histograms of the object and the background have triangular shapes as shown below. (Note that you could determine the relative heights of the triangles from No and Nb.)

Assume that the cost of classifying an object pixel as background is Co, whereas the cost of classifying a background pixel as object is Cb. (There is no cost for correct segmentation.)

We would like to find the optimal threshold which minimizes to the total cost.

(a) What is the optimal threshold value (or range of values) under the following conditions? Be as specific as possible.

        (i)  No = Nb and Co = Cb.

        (ii) No = Nb and Co > 0 and Cb = 0.

        (iii) No = Nb and Co > Cb.

        (iv) Co = Cb and No < Nb.

(b) Derive the general formula for the optimal threshold value.
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