Pen-Shu’s algorithm compression results.

The test data came from TIDE, and consists of 1196 matrices containing counts. The data has of resolution of 32 spin angles and 31 energy levels, thus the matrices are of size 32x31. 

In order to save space, these counts were quantized prior to transmission to the ground. A table was used to reduce the original 16 bit values to 8 bits. As a result, the counts have only 256 unique values. Tests done with these quantized values are in the directory “originalData”. In addition, tests were done on counts that had random values added to them in order to restore the full 16 bit dynamic range. These tests are in the directory “originalPlusRandom”.

The 32x32 names indicate that matrices were compressed individually. Also, matrices were stacked together in groups of sizes 32x128 and 32x1196 prior to compression. The 32x128 size had two different ways of packaging, pk1 and pk2. Pk1 requires buffering 4 frames. Pk2 requires buffering 128 frames. In both cases the actual matrix size compressed was 32x128 data points.
There are two kinds of wavelets, real and integer. The real wavelet gives better lossy compression, but can not provide lossless compression. The integer wavelet can give lossless compression if the BPP is high enough.

The files *bpe*.mom.pdf are the moment plots. The black lines are the moments computed from the original data, and the red lines are from the compressed data.
The number that follows the B in the file name is the Bits Per Pixel, or BPP, used to compress the data.

The data has a low count region and a high count region. In what follows below, the “low” region refers to matrices 1 to 400, which corresponds to times 23:00 to 23:33 approximately, and the high region is matrices 601 to 1000,  corresponding to times 23:50 to 0:23 approximately.

The files highNormalRms.pdf and lowNormalRms.pdf are normalized Root Mean Square errors computed for the counts and each of the moments at various compressions.  Low and high refer to the regions.

RMS=sqrt(mean( normal^2) )

For counts, density and temperatures,

normal=(compressed value – original value)/original value

For velocities,

normal=(compressed vel – original vel)/vel from temperature

The file means5.0-0.8.pdf has average count differences between the original and compressed counts shown for each matrix, that is, each point is mean(original matrix – compressed matrix). This is shown for various compressions.

The file meanCountDiff.pdf  shows the average differences between original and compressed counts over an entire region.

