CS9645 Assignment 2 Winter 2020

CS9645b Assignment 2
Due Friday March 6" 2020 at 11:00pm

Image De-Noising in The Frequency Spectrum

The purpose of this assignment is to perform patterned noise removal in the spectral space of
images. You are given a noisy image and its original version. The first step is to characterize
the spectral structure of the noise by producing an image resulting in the subtraction of the
noisy image from the original image. The result should be an image containing only the noise
elements (make sure you scale the result of the subtraction between 0 and 255).

The second step is to take a Fast Fourier Transform of this image and convert the result into
an image of the log-magnitude of the power spectrum. The spectral structure of the noise
should clearly appear in this log-magnitude image.

The next step is to localize the log-magnitude maxima found in the image and to design a
Gaussian-based multiplicative filter to attenuate the noise. Generally, we define the
multiplicative filter as 1—(g,+g,+...+G,) where G, is a Gaussian centered at the position
of a log-magnitude extremum found in the log-magnitude image of the power spectrum of the
noise.

Perform the multiplication of the filter with the Fourier Transform of the noisy image, and
convert the result into an image using an inverse Fast Fourier Transform. Subtract this de-
noised image with the original image and square the result. Find the variance for the
Gaussians that minimize this difference. Your program must work automatically, with no
human intervention.

What to Hand In

1. The source code for the program. The program must be well structured and
documented.

2. Aone-page analysis on the performance of your program.

3. The de-noised image, and the (scaled) difference image between the original,
noiseless image and your de-noised image.

4. Submit these files with OWL, on or before the deadline.
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