CSN455 Image Processing - In class lab assignment
                   Due Tuesday, Nov. 27
The software we will be using is not installed on eckserver so we will run it from davinci.  Log on to one of the Sun workstations in the lab, bring up a terminal, and type:  ssh –X davinci
Initially, you must set up certain environment variables to successfully run the software. You will only need to do this the first time you run cantata, after which, you will simply type: cantata&. 
· To set up your environment, type the following command at the system prompt:

bash-3.00$ tcsh    (this takes you from the bash shell to the T-shell)

davinci> kconfigure          (you will have to type y a few times and hit return a bunch)
When prompted for the name of the directory containing the khoros software type:

/usr/local/khoros2200
davinci> bash

bash-3.00$ . /home/eckserver/yourloginname/.khoros_env.sh
    (the only space is after the first .)

 (The above steps will only be done once, to create the environment file.  The next two steps will be necessary each time you run khoros)

· Finally, run the cantata program by typing:  cantata&
· Scroll down and hit “do not register”
The remainder of the directions pertain to actions performed in the cantata interface for khoros.

Load in the fft workspace from the /usr/local/classes/csn455/FFT directory

select   file ‑> open 

enter  /usr/local/classes/csn455/FFT/wksp-fftlab
Click on the center square of the leftmost "Display Image" glyph to view the image with periodic

noise pattern.  What is the fundamental frequency of the interference pattern? (How many cycles of the pattern appear within the image? Hint: count the stripes.)

Click on the center square of the "FFT" and then on the center square of the "Display Image" glyph to view the FFT of the noisy peppers image.  There are two (symmetrically positioned) white spots which occur along the center row of the fft image. These are large amplitude coefficients which correspond to the periodic noise pattern.  Approximately how many pixels from the center of the image are these spots positioned?

Observing some properties of the FFT
Click on the upper left corner of the "User defined" glyph.  A dialog box will appear in which you can type the name of the image to read.  Enter  tools512.ras.  Display the image.  What are the primary orientations of the edges in this image?  (try to approximate an angle measurement)  
Now click on the glyphs to display the FFT of the tools image.  What do you observe in the image?  Can you identify the spatial domain objects that are primarily responsible for any of the dominant frequency domain components?

Make a copy of your workspace by selecting “Select All” from the edit menu and clicking on the duplicate icon (seventh from the left).  Drag the copied glyphs to an empty area and read in the next image, called tools512-oval.ras.  Display the image and its FFT.  How does it compare to the FFT of the original?

How does the orientation of the object in tools512-oval.ras compare with the orientation of the features in its FFT?
Read in the next image, a shifted version of tools, called tools512-sh.ras.  Display its FFT. How does it compare to the FFT of the original?

Now read in a rotated version of the tools image called tools512‑45.ras  Display its FFT.  How does it compare with the FFT of the original?  

Finally, read in the image called tools512‑blur.ras.  Display its FFT.  How does it compare with the FFT of the original?  If the lower frequency coefficients are displayed closest to the center of the FFT image and the higher frequency coefficients are displayed further from the center of the FFT image, what can you conclude about the blurred tools image by looking at its FFT?

