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MOTIVATION AND PROBLEM DESCRIPTION

This project is one of suggested projects provided by Dr. Kalva.  I had a brief discussion with him to better understand the goals/scope of the project.

The goal of the project is to reduce the transmission bitrate of a compressed video by adding exploiting correlations between adjacent blocks.  This is done by permuting the residual coefficients prior to applying a DCT.  Since the data is sorted in an ascending order, it is hypothesized that the DCT will lead to a higher compression and thus reduce the bitrate.  At the receiving end, the inverse DCT function is applied, followed by an inverse sort.  The PNSR are then compared to make sure that the received image is of acceptable quality.
BACKGROUND 

Discrete Cosine Transform (DCT) is the most frequently used image compression technique.  DCT is ideal for network based image delivery systems because of the high compression ratios.  However, several papers, [1, 2] point out that there is more statistical redundancies that can be exploited for further compression.  The mean and the covariance of motion-compensated frame differences are space-dependent in the sense that the differences tend to be larger at the boundaries than those at block centers [1].
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Fig 2. Graphic explanation of block motion estimation.




From [2]

The figure above (from [2]) shows that the variance between subsequent blocks is at its minimum near the block center and increases towards the block boundaries.  Given this fact, it might be possible to permute starting at the center, moving in a spiral motion to sort the blocks in an ascending order.
PROPOSED APPROACH

METHOD

Using existing MPEG-2 and/or MPEG-4 video encoder code, I plan to make small minor modifications to the code where I am able to permute prior to encoding and inverse-permute after decoding.  The code is written in C/C++.  The permutation task involves sorting frame differences in ascending order prior to applying the DCT function.  With the sorted frame differences, the efficiency of the DCT will increase and result in a higher compression. 

GOALS

Demonstrate that the bitrate transmitted is reduced.

The code is written in C/C++.  The permutation task involves traversing blocks from the center in a spiral motion.
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New Proposed Changes to the Standard DCT procedure (gray blocks)

Once the program is written, various sample motion files will be used of varying size and varying motion to get a large sample.  Next plot a graph of PSNR v/s Bitrate and compares from standard DCT/Inverse DCT graph and from the new modified method.  We hope that the bitrates savings will also scale as the quality and size of the image is increased.
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