YOUR NAME:

CIS 601, Midterm Exam, November 15, 2004
Choose 10 out of 14 tasks. You may receive up to 10 points for each solution and total 100 points for 10 correct solutions.

1. Given a rectangle: (0,4), (0, 10), (2,4),(2,10). Provide formulas that rotate it by 45 degree around its centroid (1, 7). Use the homogenous coordinate system. What are the coordinates of the vertices of the rotated rectangle?
2. Provide a definition of a 4 (8)-connected set in a digital image. 

Describe the connected-component labeling algorithm for 4-connectedness.

3. What is the best image similarity measure for the following set of images? Please explain your answer and derive a formula to compute the image similarity.


[image: image1]
4. Which is a better image segmentation method to segment the objects in the above images: clustering in the texture space or clustering in the color space? Justify your answer.
5. Provide a set of 3x3 operators for edge detection that yield not only edge magnitude but also determine the edge direction.

6. In a binary image (objects represented by 1s and the background represented by 0s), there is noise in form of small blobs that contain at most three ones.

Which filter(s) can we apply to eliminate these blobs, i.e., change their values from 1 to 0? Describe an algorithm that uses this filter(s).

7. Describe a template matching algorithm based on correlation. It should find the letter “L” given by the following template in a gray value image of size 100x100 with 256 gray values (0 is black, 255 is white).
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8. Describe a split and merge image segmentation algorithm. Illustrate its application to the following image A. Illustrate with a graph the split and merge steps needed to segment the image A.
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Image A

9. Define morphological closing. Sketch a constellation of 4 pixels, where the morphological closing using the structural elements A and B shows a different result:
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10. Describe hierarchical clustering.

11. What cluster quality measures are used? Define one cohesion and one separation measure.

12. Describe an iterative algorithm to find a threshold for a gray level image histogram with a bimodal histogram.

13. Given are 50 face images of size 30x20. (a) What is the size of the covariance matrix used to compute the eigenfaces? (b) What is the size of the projection matrix composed of first 10 eigenvectors? (c) What is the size of the reconstructed images? Justify your answers.
14. (a) How we compare shape of two objects using Hausdorff distance?

(b) How we compare shape of two objects using chain code?

(c) How we compare shape of two objects using shape signatures?










