CS0 Introduction to Computation and Media

Midterm Exam

Spring 2011
This is a closed-book closed-note programming exam.  You should develop each program in JES.  You are not allowed to load any pre-existing programs.  You may, however, freely access JES documentation available through the JES toolbar.  

You should upload your programs in a single file called exam.py to your wiki page.  You will also be required to create and upload a word file and some images.

1. Saturation is a measure of the color intensity of an image.  Following are three versions of the arch image.  The center image is the original.  The left and right images have, respectively, decreased and increased saturation.
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To decrease the saturation of an image we need to move its colors toward their average gray value.  To increase the saturation of an image we need to move its colors away from their average gray value.  We can do both with one algorithm that takes an input parameter alpha.

To change the saturation of the color r,g,b:
· Compute the average of r, g, b

· Subtract the average from each of r, g, and b

· Multiple each of the resulting values by alpha.
· Add the average back into each of the results

For example, consider the color r=254, g=0, b=45.  
· Then average is (255+0+45)/3 =100  
· For any alpha the new red, green, and blue colors would be: 

New red:  

(254-100)*alpha + 100

New green:   

(0-100)*alpha + 100

Ne blue:       

(45-100)*alpha +100.
What are the new red, green, and blue when alpha=0?

What are the new red, green, and blue when alpha=2?  
What are these values when clamped to the range [0,255]?

Write your answers in a word file called “exam.doc” and upload to your wiki.

Create a function called saturate(source,alpha) that creates, shows, and returns an image that is a version of source  with its saturation modified by alpha.  Run your program on “arch.jpg” (linked to the course wiki) with alpha values .1 and 2 and save as, respectively “desatArch.jpg” and “satArch.jp”. Upload your images to your wiki.
2. In the late 1880’s, photographers discovered that adding during photo-processing added a warmth to black and white photos.  Today, sepia-toned photographs are ones in which certain color ranges are enhanced or reduced in order to simulate the old-style effect.  Following is an original image and another version that has been sepia-toned.
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Note, the sepia-toned image is almost a gray-scale image but the red tones are slightly enhanced and the blue     tones slightly reduced.  Here is a good algorithm for computing the sepia-toned version of a color r,g,b:

Compute the gray value (average) of r,g,b.  Let’s call it avg

If r is less than 63:



The sepia-toned red is 1.8*avg


The sepia-toned blue is .9*avg
     
If r is at least 63 and no more than 191:



The sepia-toned red is 1.15*avg


The sepia-toned blue is .85*avg

If r is greater than 191



The sepia-toned red is 1.08*avg
                        The sepia-toned blue is avg.

            In any case the sepia-toned green is average.

Create a function called sepia(source) that creates, shows, and returns an image that is a sepia-toned version of source.  Run your program on “road.jpg” (linked to the course wiki) and save as “sepia.jpg”. Upload your images to your wiki.

Upload:

· exam.py
· desatArch.jpg

· satArch.jpg

· flipArch.jpg

· Extra Credit: mirLines.jpg
