COMPUTER SYSTEMS RESEARCH 
Code Writeup of your program, example report form 2009-2010 

1. Your name:   Vincent DeVito   Period:   2  
2. Date of this version of your program:   6/15/10  
3. Project title:   Image Deblurring and Noise Reduction in Python  
4. Describe how your program runs as of this version.  Include

-- files that may be needed

-- algorithms, specific procedures or methods you wrote

-- kinds of input your program uses

-- screenshots, what kinds of output does your program have

-- does your program handle errors, or does it crash on errors of input?

-- tests: summarize the basic analysis and testing of this version of your program

This is the final version of my program.  At this point, my program takes in a .pgm image, uses the FFT and IFFT to convolute it using a blur kernel that is also inputted as a .pgm.  It does this by converting them to the frequency domain and point multiplying them, then converting them back to the spatial domain.  Then it takes that convoluted image and the blur kernel and deconvolutes the image by converting them both to the frequency domain and point dividing the image by the blur kernel, then converting them back to the spatial domain.  Then, it takes that image and runs it through my noise reduction algorithm.  This algorithm first takes the average of the 3x3 neighborhood for every pixel, determines which of those neighbors fall within 20 of the average (i.e. they aren’t extreme noise values that will skew the average) and takes the average of those pixels to set as the new pixel value.  This is a form of selective Gaussian smoothing.  Then, since the edges are softened by the Gaussian smoothing, I apply an unsharp sharpening filter that finds the edges of the image, weighs them, then adds them back to the image, this sharpening and clarifying the edges.  The output of this algorithm is the final output of my program.
Testing is simple: how close is the final output image to the original input image.

Here are the images that correspond to every step of the process:
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  the original image
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  the blur kernel
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  the convoluted image

[image: image4.jpg]


  the deconvoluted image
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  and finally, the noise reduced version of the deconvoluted image

The final output is very similar to the original input, but it is somewhat different in contrast and image intensity due to the multiple transforms that take place as a part of the convolution and deconvolution algorithms.

