CSN 455 ‑ Test 1: Thursday, March 11


Name: ________________________

Multiple Choice Questions (36 points)
1. How much space is required to store a single pixel value for an eight bit grayscale image with intensity 112 if the data is stored in ASCII format?
a) 3 bytes

b) 4 bytes

c) 1 byte

d) 8 bytes

2. How much space is required to store the data only for a 1000x2000 pixel true color image if the data is stored in raw format?
a) 24,000,000  bytes

b) 12,000,000 bytes

c) 6,000,000 bytes
d) 2,000,000 bytes

3. The transformation T[g] =    g2  (with T[g] = 0 if g2 < 0, T[g] = 255 if g>255) tends to
a) darken the image overall

b) lighten the image overall

c) leave the overall brightness of the image unchanged

d) resulting lightening or darkening depends upon the input image

4. The transformation T[g] =    G – 1 - g  (where G = the total number of gray levels) tends to

a) darken the image overall

b) lighten the image overall

c) leave the overall brightness of the image unchanged

d) resulting lightening or darkening depends upon the input image

5. An image with maximum possible contrast would have
a) an equal number of pixels with intensity values of 0, 1, 2, …, G-1

b) an equal number of pixels with intensity values of  0 and G-1

c) all pixels with the same intensity value

d) maximum possible contrast cannot be predicted for an image with an arbitrary number of possible intensity values

6. Which of the following pixels would have the minimum intensity (perceived luminance)?
a) a magenta pixel

b) a white pixel

c) a green pixel

d) a red pixel

e) intensity cannot be predicted or computed for a color pixel

7. An image histogram graphically describes 
a) the number of pixels in an image with each possible pixel value

b) the amount of contrast in an image

c) the overall brightness of an image 

d) all of the above

e) none of the above

8. Thresholding is often used to
a) decrease the contrast in an image

b) segment an image to into object and background

c) remove noise in an image
d) brighten primarily the darkest areas in an image

9. 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?
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    -1   4  -1

     

0  -1   0


     a)  max = 4, min = -4

                 b)  max = 510, min = -510

                 c)  max = 1020, min = -1020

                 d)  max = 255, min = 0 

                 e)  none of the above

10. Which of the following techniques would not likely be used to remove noise from an image? 

a) low-pass filering

b) median filtering

c) histogram equalization
d) all of the above are commonly used for noise removal
11.  Which of the following lines of C++ code would correctly print the average of two adjacent pixel values?  (You may assume that image is declared as unsigned char image[200][200];)

  a) cout << (image[i][j] + image[i+1][j])/2.0;


  b) cout << (int)(image[i][j] + image[i+1][j])/2.0;


  c) cout << ((int)image[i][j] + image[i+1][j])/2.0;


  d) cout << (float)(image[i][j] + image[i+1][j])/2.0;

12.  Convolution describes the computation of 
a) a transformation of pixel values which is independent of neighboring pixel values

b) a weighted sum of neighboring pixel values
c) a median filtering process

d) none of the above are examples of convolution
Short answer (64 points) Chose eight of the following ten problems.  Show all work
1.  Which image requires less storage space on disk: a 200x200 true color image in PPM ascii format or a        350x350 greyscale image in binary (raw) PGM format?  How much disk space does the header for each      require, in bytes?  How much disk space does the data for each require, in bytes? (Assume a worst case     scenario where all intensity values exceed 100)
2. Sketch a histogram (a bar graph of a grey level distribution) for a perfectly histogram equalized image with 8 grey levels (G=8).  Sketch a cumulative histogram for the same image.





 SHAPE  \* MERGEFORMAT 
[image: image1]
[image: image2.wmf]
3.  One of these grey level transformations will increase the average brightness of an image,      the other will decrease it.  Which does which?  Justify your answer.


[image: image3]                                     
[image: image4]
   In each case T[g] is rounded to the nearest integer.  (Hint: Plug in some values to see.)
4.  Assume you want modify the intensity information in a color image, for instance brightening the darker regions more significantly than the lighter regions, but preserving the original hues in the image.  Describe the necessary steps to correctly perform a square root transformation on a 24 bit true color image.
5. Shown below is a histogram of an eight bit intensity image.  Without seeing the image from which this histogram came, what can you tell about the image? (is it very dark, light, primarily mid tone greys, an even distribution of intensities, cannot tell anything about the lightness/darkness; does it have good contrast, poor contrast, cannot tell anything about contrast; does it have a great deal of detail, texture areas, is it blurry, cannot tell anything about detail/blurriness; does it contain a single dark object, many small dark objects, cannot tell anything about image content;…etc)
[image: image5.png]n "
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6.  Below is a filter appropriate for filtering an image in the spatial domain.  Is it a low-pass filter or a high-pass filter?  What characteristics of the filter indicate the particular classification you have chosen?  If an eight-bit intensity image is filtered with this filter, what are the maximum and minimum possible values it will produce?  To what types of features in the image might this filter have the strongest response (i.e. points, lines, edges)?

-1  -2   0

-2   0   2
                0   2   1

7. Assume we have a scene which is photographed by a digital camera.  The camera produces two eight bit intensity images, at one second time intervals.   We can create an image which is the sum of the two original images by adding each pixel in one image to the corresponding pixel in the other image.  If that sum exceeds the maximum possible value that can be stored in an unsigned byte, we will set the corresponding pixel to the maximum possible value. Give the C++ code which would produce such an image.  Mention any computations which might cause type problems and propose a solution of how to avoid these problems.  For simplicity, assume the images are declared as follows:

unsigned char image1[rows][cols];

unsigned char image2[rows][cols];

unsigned char sumim[rows][cols];
8.   Evaluate the YIQ brightness (Y) of each of the eight vertices of the RGB cube.  Rank all      eight vertices in terms of increasing brightness and discuss how this ranking correlates with the relative brightness of each when displayed on a black and white television.  What is the relationship between the brightness of opposite vertices (those vertices which are diagonally opposite one another on the RGB cube)?  The RGB values for the vertices are as follows:

R         G         B
red

255
  0
 0

green
 
 0
255
 0

blue
 
 0
  0   
255

cyan
  
0
255
255

yellow

255
255
 0

magenta
255
   0
255

white
  
255
255 
255

black
  
  0
   0
 0

9.  Construct the grey level distribution and cumulative distribution for this image:

    (Give answers in a decimal format with three digits of precision.)
        3  2  2  1  1  0  0  0

        4  3  2  2  1  1  0  0

        5  5  4  2  2  1  1  0

        5  5  5  4  2  1  1  0

        5  5  5  5  4  2  1  0

        5  6  5  5  5  3  1  0          
        6  6  5  5  5  5  2  0

        7  6  6  5  5  5  4  1

10. Perform a convolution on the following image with the given filter.  What type of filter is this?  What visible effects would you expect to see in the image?  Describe how you handle the border pixels.
        1  1  0  0  0  1  1  2             1/8    0  1  0          2  1  1  1  0  0  1  2                    1  4  1

        5  5  2  1  0  0  1  2                    0  1  0

        5  5  4  1  1  0  0  1

        4  5  5  4  2  2  1  0

        4  1  5  4  4  1  0  0

        1  1  4  5  5  4  1  1

        1  1  1  5  4  4  1  0
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