	9601 Test 3/3/2011

	Name:


1. [5 points] Given a 1 dimensional signal S with n values, what is the order of magnitude of the Fourier Analysis? Please give a short explanation how you derived the answer.
___________________________________________________
2. [5 points] Given the same signal S as in Q1, and a convolution kernel K of size m, what is the order of magnitude of linear filtering of S using K ? Please give a short explanation how you derived the answer.
___________________________________________________

3. [2 points] Fourier analysis of an 1024x768 pixel image returns a matrix of what size and type?

Size:

Type:

___________________________________________________

4. [3 points] What is the connection between linear filtering in the spatial domain and in the frequency domain?

___________________________________________________

5. [5 points] Wikipedia states about linear operations: "A process is linear when its response to a superposition of inputs is the superposition of its response to the inputs taken separately".

When we define "superposition" not additive, but as the set-union the morphological operation of dilation becomes linear (which, as we know, it is not).

Please prove the "wikipedia - linearity" wrt set union for the morphological dilation, i.e.:
DB(A1 ں A2) = DB(A1) ں DB(A2) . DB( ) denotes dilation using a structuring element B, A1, A2 are two signals (images). 
___________________________________________________

6. [3 points] Assume the Fourier spectrum of an image I has a strong peak at u = 4, v = 3. Please draft the original image I
	


___________________________________________________

7. [5 points] Design a method (along with the necessary structuring elements) that utilizes the morphological hit and miss operation to detect corners of axis aligned rectangles.

___________________________________________________

8. [5 points] Convolution is associative: F * (A * B) = (F * A) * B. Please compute the numerical example for the following case:

F = 

	0
	0
	1
	1
	1
	1
	1
	1
	0
	0


A = 

	1
	1
	1


B = 

	2
	2
	2


(F * A) * B = 

	
	
	
	
	
	
	
	
	
	


A * B = 

	
	
	
	
	


F * (A * B) = 

	
	
	
	
	
	
	
	
	
	


___________________________________________________

9. [3 points] Given an image with  histogram:

	
[image: image1.png]





Draw the histogram-equalization function

	
[image: image2.png]





___________________________________________________

10. [3 points] Draw the histogram equalization function for an image that is created by uniformly distributed noise
	
[image: image3.png]





___________________________________________________

11. (2 points) Power Law (g → Cgγ): determine γ (C=1) used for the following transformations of the left image:

	
[image: image4.png]
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 γ=
	
[image: image6.png]


 γ=
	
[image: image7.png]


 γ=


___________________________________________________

12. [3 points] The statement ‘a group of outstandingly talented flautists can replace a whole orchestra’ was a joke (although not too funny, I know). If an experiment with the world’s top 15 flautists would be conducted, why would it fail to generate the sound e.g. of a piano?

 ___________________________________________________

13. (3 points)

The following pictures show typical results of filtering with Blurring, Sobel, Laplacian.

Please assign the filter-name to each picture.

	
[image: image8.wmf]
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[image: image10]

	
	
	


___________________________________________________

14. (2 points)

Assume two vectors V1=(2,1), V2=(3,2). What’s their distance with respect to different metrics?

a) Euclidean distance:

b) Max.-norm (Linf) distance:

c) Cosine distance:

d) City block (L1) distance:
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