CSN 455 ‑ Test 2	Name: ________________________

Multiple Choice Questions (36 points)

1. Median filters are sometimes used to reduce noise when it is undesirable to
a) blur edges or other sharp details in the image.
b) significantly modify the overall contrast in an image.
c) create periodic patterns in the image.
d) cause geometric distortion in an image.
e) Median filters are never used for noise reduction.

2. Given the following high-pass filter, what are the maximum and minimum possible values that will be produced when processing an eight-bit intensity image?
     		-1   -2  -1
   		-2   12  -2
     		-1   -2  -1

	     a)  max = 255, min = -255
                 b)  max = 3060, min = -3060
                 c)  max = 12, min = -12
                 d)  max = 255, min = 0 
                 e)  none of the above

3. Which of the following would not likely be used to remove noise from an image? 
a) frequency domain filtering
b) median filtering
c) low-pass filtering
d) all of the above are commonly used for noise removal

4.  Convolution can be used for 
a) detection of rising edges in an image.
b) detection of points or lines in an image.
c) smoothing or blurring of neighboring pixel values in an image.
d) All of the above are examples of tasks that can be performed using convolution.

5. Filtering images in the frequency domain with an ideal low pass filter
a) creates a smoother image than low pass filtering in the spatial domain.
b) preserves edges and details while effectively removing noise.
c) results in ringing in the spatial domain representation of the image.
d) none of the above. 

6. High-boost filtering
f) blurs edges or other sharp details in the image
	b)   accentuates edges or texture in an image. 
	c)   removes patterns in the image which exceed the Nyquist frequency.
	d)   darkens the bright regions in an image with subtle texture.




7.   What types of objects will provide the strongest response to the following high-pass filter?
          -1    0    1
          -1    0    1
          -1    0    1
a)  rising edges
b)  diagonal edges
c)  points
d)  lines

8.   If a function is periodic with period p and p is large then
a) the function is low frequency.
b) the function is high frequency.
c) the fundamental frequency of the function is 4p+x.
d) None of the above can be determined about the function.

9. The convolution filter shown below would likely be used to:

               1    2    1
   1/16     2    4    2
               1    2    1

a) blur edges or other sharp details in the image.
b) detect edges or highly textured regions in the image.
c) remove periodic noise in the image.
d) correct geometric distortion in an image.
e) smooth an image without blurring the edges.

10.  An image can be broken down into a sum of simpler images.  These images are also known as a:
a)  convolution collection.
b)  basis set.
c)  high frequency representation.
d)  geometric transformation set.

11.  A Fourier transform represents a signal as 
a) a collection of very high frequency sine waves.
b) a smoothed, low-pass version of the original signal.
c) a sum of sine and cosine functions.
d) all of the above

12.  Convolution in the spatial domain is equivalent to
a) multiplication in the frequency domain.
b) convolution in the frequency domain.
c) median filtering in the frequency domain.
d) black magic.



7. 

Short answer (64 points) Chose eight of the following ten problems.  Show all work


1. Describe what is meant by an ideal high pass filter (feel free to use a sketch to illustrate your description).   How would you use this filter to process an image?











2. What is the period of the pattern shown in the image below?  If the image continued to the right, what would the next three columns look like?  What is the Nyquist frequency for the image shown below?






3.  Describe two different techniques which might be used to produce a high-boost image





















4. What is meant by the term Nyquist frequency?  What happens if we attempt to represent a signal whose frequency exceeds the sampling rate of the sensor (or image resolution)? 



5. Assume we wish to filter (convolve) an eight bit intensity image with a spatial filter containing the following values:
		 0  -1   0
      	-1   4  -1
		 0  -1   0

Is this a low-pass or high-pass filter?  What kinds of features does it identify?  (points, lines, horizontal edges, etc.)  If you were storing the resulting filtered image as an eight-bit intensity image, how would you scale the resulting values?










6.  Describe one method for handling the borders in the convolution of an image with a 3x3 low-pass filter.  What is the advantage of the method you have described?  Are there any disadvantages to using this method or is it the best method for handling border processing? 


7. Give C++ code which would produce a low-pass filtered image.  (you may use any filter you like).  Be sure to include any necessary type conversion and/or scaling.   You do not need to handle processing of the borders of the image, but be sure that your code will not crash.  Assume the images are declared as follows:
     unsigned char original[200][300];
     unsigned char filtered[200][300];




8. Show the result of filtering the image below with a 3x3 median filter.  Do not produce values for the outer edge of the image where you have too few pixel values in the region that overlaps the filter.  Instead create a filtered image that has two fewer rows and columns than the original.
20  20  10  10  0  0  
20  30  10  10  0  0  
20  30  10  30  0  0  
20  35  20  10  0  10  
20  30  20  10 35  10  
20  30  20  10  0  20  
21  0  10  10  0  20  




9. Give an example of a high-pass filter.  Show an arrangement of pixels in an image that would produce the strongest response to the filter you gave.  



















10. Describe how to identify periodic noise in the Frequency domain.  How might you design and use a filter to remove or reduce that periodic noise?
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