
REU Site Program in CVMA 
  

Lab 5 – Exercises on Morphological Operations 
 
Problems:  

a) Load in City.jpg image.  Apply morphological gradient operation                                      where f is the 
original image and b is the 3-by-3 square structuring element.  Display the resultant image on figure 1.  Use 
Matlab display command to describe the appearance of the resultant image and the reason for such an 
appearance. 
 

b) Load in SmallSquares.tif image.  Apply appropriate morphological operation(s) on the original image to 
locate foreground pixels that have east and south neighbors and that have no northeast, north, north-west, 
west, or southwest neighbors.  Display the final resultant image on figure 2.  Use Matlab display command 
to show the number of foreground pixels that satisfy the above conditions. 
 

c) Load in Wirebond.tif image. Apply appropriate morphological operation(s) on the original image to obtain 
the following three desired images, respectively.  Display the three resultant images on figure 3 with 
appropriate titles.  (Here I list the original image for your convenience so you can compare the differences 
between the original image and the expected resultant images) 

                
      (a) Original image           (b) The desired image 1       (c) The desired image 2        (d) The desired image 3 
 

d) Load in Shapes.tif image.  Apply appropriate morphological operation(s) on the original image to obtain 
the following three desired images, respectively.  Display the three resultant images on figure 4 with 
appropriate titles.  (Here I list the original image for your convenience so you can compare the differences 
between the original image and the expected resultant images) 

      
       (a) Original image                    (b) The desired image 1 

      
                                                (c) The desired image 2            (d) The desired image 3 
 

e) Load in Dowels.tif image.  Apply an open-close operation on Dowels.tif using a disk structuring element of 
radius 5 (i.e., an open operation followed by a close operation is applied to the original image using the 
same structuring element).  Apply a close-open operation on Dowel.tif using a disk structuring element of 
radius 5 (i.e., a close operation followed by an open operation is applied to the original image using the 
same structuring element).  Display the two resultant images on figure 5 side-by-side.  Use the Matlab 
display command to explain the appearance of the two resultant images and the reason(s) for such an 
appearance. 
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Apply a series of open-close operations on Dowel.tif using a series of structuring elements of increasing 
size (i.e., a disk structuring element of radius of 2, 3, 4, and 5).  Similarly, apply a series of close-open 
operations on Dowel.tif using a series of structuring elements of increasing size (i.e., a disk structuring 
element of radius of 2, 3, 4, and 5).  Display the two resultant images on figure 6 side-by-side.  Use the 
Matlab display command to explain the appearance of the two resultant images and the reason(s) for such 
an appearance.  Use the Matlab display command to compare the performance of the above four operations, 
namely, open-close, close-open, a series of open-close, and a series of close-open. 

 


