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1. Describe components of an image acquisition system.

2. What is the response of a sensor with given spectral sensitivity r(λ) to incident light
with spectral power distribution I(λ)?

3. Describe the monochromatic reflectance model.

4. Under the monochromatic reflectance model, how would RGB colours of a single
pixel change if the light source moved?

5. Describe the dichromatic reflectance model.

6. Under the dichromatic reflectance model, how would RGB colours of a single pixel
change if the light source moved? Draw a diagram in the RGB space.

7. Describe the Lambertian reflectance model.

8. Define specular/diffuse/surface/body reflection.

9. Can light be reflected diffusely by surface reflection?

10. Can light be reflected specularly by body reflection?

11. What are the advantages/disadvantages of the HSV (Hue-Saturation-Value) colour
model?

12. In what application would you use a uniform colour space, such as Lab or Luv?

13. Write down the formula relating world and image coordinates of a point in 3D and
its 2D projection. Assume a projective (pinhole) camera.

14. Compute parameters of a planar projective transfromation from 4 point correspon-
dences.

15. Compute parameters of a planar affine transfromation from 3 point correspondences.

16. Compute parameters of the best (in the least-square sense) planar affine transfro-
mation from n > 3 point correspondences.
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17. An image has undergone a 2D similarity transformation, i.e. translation, rotation
and scaling. Points (0,0), (0,2), and (2,0) were transfromed to points (10,20), (10,10)
and (15,20). Calculate parameters of the similarity transform. Calculate the image
of the point (-2,2).

18. What are basic characteristics of a compression scheme?

19. Describe basic components of the JPEG coding scheme.

20. Describe the construction of Huffman code.

21. Propose and algorithm for image compression using the Huffman coder.

22. Describe the Lempel-Ziv-Welch coder/decoder.

23. Describe the Canny edge detector.

24. Describe the Harris corner detector.

25. Why is Harris corner detector rotationally invariant?

26. How can a texture be described?

27. Define the co-occurrence matrix (co-occurence historgram).

28. Haralick’s texture descriptors’s - definition.

29. Given a co-occurrence matrix matrix, suggest a rotationally and/or scale invariant
texture descriptor.

30. Define binary dilation/erosion/opening/closing.

31. List (and prove) some properties of dilation/erosion/opening/closing.

32. Define morphological gradient.

33. Define the Hit-or-Miss transform.

34. Give an example of a practical application of mathematical morpology.

35. What is an active contour - snake?

36. What energy functional is minimised when segementing with snakes?

37. Describe the snake growing algoritm.

38. What is a point distribution model (PDF)?

39. How is a point distribution model obtained?

40. How can a point distribution model be invariant to translation/ rotation/ affine
transformation?

41. What is an Active Shape Model?

42. How can a shape be fitted with an Active Shape Model?
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43. Describe the RANSAC algorithm (RAndomised Sampling Consensus).

44. How would you use RANSAC to detect circles in the image?

45. How would you use RANSAC to find an affine image-to-image transfromation?
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