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Midterm Exam: Part 1
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Student’s Name: 









IMAGE assigned: 






______
DIRECTIONS: This is an open book, take-home examination in two parts. See website http://users.rowan.edu/~shreek/fall09/dip/midterm/ for complete directions. Both parts are due Sunday, Nov 15 (by midnight) via e-mail to the instructor at shreek@rowan.edu. 

Please read and sign the statement below to participate in this examination.

I understand that this is a take-home midterm examination and I agree to abide by the following Honor Code:

· I will work alone and will not consult with others.

· I will not compare the degraded image assigned to me with the ones assigned to other students.

· If I am found to have committed an act of academic dishonesty (as described in the Rowan University catalog: http://www.rowan.edu/catalogs/pdf/2009_ugrad_catalog.pdf, pages 34-42) I may be subject to disciplinary action including failure in the course, suspension from the University, or both.

_________________________________


__________________

             (Signature)                                                                                     (Date)
Part 1

Use proper NOTATION. Show ALL WORK for credit. Indicate ALL assumptions and justify your work fully. Explanations using mathematics will be given more credit.

(5 questions @10 points each = 50 points)

1. A set of pixels is said to be minimally connected if the elimination of any one of the similar pixels results in a loss of connectivity to the remaining similar pixels. Provide an example of an 8 x 8 binary image for each of the following cases:

(a) White pixels are minimally 4-connected but NOT minimally 8-connected.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


(b)  White pixels are minimally 8-connected but NOT minimally 4-connected.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


2. A digital image with poor contrast is subjected to a histogram equalization technique.

(a) Explain why this will not yield a perfectly flat histogram in the transformed image.

(b) If the equalized image is subjected to a second pass of histogram equalization, will the histogram of this new image be different? Give reasons for your answer.

3. A spatial domain image is subjected to a moving average mask to reduce noise and then a derivative mask to enhance small details.

(a) Would the result be the same if the order of operations were reversed, i.e. the derivative mask is first applied, followed by the moving average mask? Why?

(b) Would the situation be different if, instead of the moving average mask, a median filter mask was used? Explain.

4. A 256 x 256 image f(x,y) is subjected to a 2-D discrete Fourier transform (DFT) operation to yield a 256 x 256 spectral image, F(u,v). 

(a) Indicate the pixel regions corresponding to the low and high frequencies in the following figure.


(b) What important information (if any) is lacking about the original spatial domain image when we observe its Fourier magnitude spectrum, |F(u,v)|?

(c) The original spatial domain image, f(x,y), is zero-padded so as to increase its size to 512 x 512 pixels – this image is fzp(x,y). The DFT of fzp(x,y)  is Fzp(u,v). Will the two spectra, F(u,v) and  Fzp(u,v) differ? How, and why?

(d) If the image is subjected to a spectral low pass filter with a sharp cut-off, why does the filtered image exhibit ringing (bands) in the spatial domain? How does using a Butterworth filter reduce this effect?

5. A digital image is degraded by linear blurring and additive Gaussian noise. 

(a) Explain why any restoration technique, in general, will not yield the original undistorted image. 

(b) What role does the discrete Fourier transform play in linear algebraic restoration techniques?
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