CIS595 Spring 2004: Content Based Image and Video Retrieval

Quiz #1

	Name: 


1. (1 point) The result of some physical experiment is given as a 2D-matrix, which must be visualized for control reasons. The center of the matrix contains values in [0..1000], other values range between [0..10]. What's a good way to transform the matrix to the visualization range [0..1] ?

2. (1 point) How can you choose a threshold to binarize an image ?

3. (1 point) What's the purpose of histogram equalization ?

4. (1 point) How can the contrast an image be measured, using statistical properties ?

5. One way to build image databases is to extract features and compare the feature-vectors gained. Let an image database be given containing different classes of pictures, each class containing identical images only differing in their brightness, i.e. i1,i2 are in one class ( i2=c*i1 with some constant c.

a) (2 points) is it a good idea to use histogram comparison for this task ? Why (not) ? If so, which vector-norm should be used (Euclidean, cosine, intersection) ?

b) (3 points) If a histogram-comparison by cosine-distance shows result 0, what does this tell about the images compared ?

c) (3 points) Can the database-task mentioned above be solved without histograms ? How ?

6. (6 points)Define convolution-masks for image filtering resulting in ...

	...blurring
	...edge detection
	...sharpening

	
	
	


7.(3 points)
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Compute the result of morphological closing of the image below given the structural element
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8. (3 points) Sketch the basic steps we used to build the offline surveillance camera system (intruder detection). Reminder: we tried to find the appearance of Bart Simpson, the surveillance movie was given as a 3D-Matrix containg 50 gray-images.

9. To compare shapes in the fourier space, we first transformed the shapes from polygonal space to a 1D-function F using the centroid distance (traveling around the boundary, measuring the distance to the centroid). 

a) (2 points) What is the result in the fourier-decomposition of F if we use a different starting point for the centroid distance transformation ?

b) (3 points) The similarity measured was invariant to translation, rotation and scaling. How was this achieved ?

a. translation:

b. rotation:

c. scaling:

10.   (3 points) What were the basic steps of the autofocus system using fourier descriptors ?

