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Large-Scale Data Compression Method for Building-Cube Method

by
Ryotaro Sakai, Daisuke Sasaki, and Kazuhiro Nakahashi

ABSTRACT

A compression method for large-scale flow field data has been developed. This method employs discrete wavelet transform, quantization,
and entropy coding for compression. Discrete wavelet transform divides the data into approximation part and detail part, then quantization
and entropy coding reduce the amount of data. Compressed data (Plot3D format) is computed by an incompressible Navier-Stokes flow
solver using block-structured Cartesian mesh, Building-Cube Method. The quantization bit rate is variable according to the importance of
flow field, which leads to efficient data compression because high quantization bit rate is assigned to the important region only. In
compression case of two-dimensional cylinder, the effects of the discrete wavelet transform and the variable quantization bit rate were
demonstrated. Then flow field data around sphere was compressed to define data quality needed for visualization. Following these
compressions, instantaneous large-scale flow field data with 0O(10% mesh points was successfully compressed with root mean square error
and maximum quantization error suppressed to O(10™*) and O(10”%), respectively. This compression technique was then extended for time-
series flow field data. By compressing the difference between the current flow variables and previous decompressed ones, higher
compression ratio was achieved compared to the direct compression of each time-step flow separately.
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