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1- Write a computer algorithm for the Global thresholding technique in case of
segmenting an image into three regions. In this case, the algorithm will estimate two
thresholds, T1 and T2.
2- Write a computer algorithm for the adaptive thresholding technique.
3- Apply the global thresholding technique to segment the following image into two
regions (object/background).
10 20

30

40

20 50

60

70

30 60 100 120
40 70 120 150
4- Assume that the PDFs of intensities inside and outside an object are given by
𝑝1 (𝑧) = 𝐴𝑒 −𝑧/255 and 𝑝2 (𝑧) = 𝐵𝑒 (𝑧−255)/255 respectively. Assume that the prior
probability of the object is 0.4 find the optimal threshold for this segmentation case.
Note: you need to find the parameters A and B first considering the properties of the
PDF/PMF.
5- Assume that the PDFs of intensities inside and outside an object are given by
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respectively where a2>a1.

a. Prove that the above PDFs are already normalized.
b. Find the optimal threshold for segmentation assuming equal priors.
c. What will be the probability of error corresponding to the optimal threshold?
6- Assume that the PDFs of intensities inside and outside an object are given by
𝑝1 (𝑧) = 𝑁(50,100) and 𝑝2 (𝑧) = 𝑁(170,150) respectively (𝑁(𝜇, 𝜎 2 ) is a Gaussian
distribution where the first parameter is the mean while the second number is the
variance). Find the optimal threshold for segmentation assuming that the object
prior probability is 0.7.
7- Given the following sets of intensity samples taken from inside and outside an
object respectively { 49, 48, 46, 46, 45, 44, 43, 42, 40, 39}, { 219, 217, 216, 217,
217, 216, 215, 214, 214, 214}:Page 1/2
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a. Estimate the object and background parameters assuming Gaussian
distributions.
b. Assuming equal priors, find the optimal threshold parameter for segmentation.
c. Classify the following intensity into their corresponding regions {60, 70, 80, 90,
120, 140,190, 220, and 250}.
8- Given the following sets of color-vector samples taken from inside and outside an
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a. Estimate the object and background parameters assuming Gaussian
distributions.
b. Assume equal priors, classify the following intensity into their corresponding
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regions {[124], [100], [68], [72], [150]}. Note that for computation issues, you need
to use log(P1)+log(p1(z)) and log(P2)+log(p2(z))
P2p2(z).

instead of P1p1(z) and
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