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sensing and LZW coding
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Abstract: In order to reduce the amount of data during power signal transmission, this paper proposes a power data compression
algorithm that integrates compressive sensing and LZW encoding. It further compresses the power data while ensuring the same
reconstruction accuracy, thereby improving the overall compression rate. Firstly, simulate and analyze various observation matrices
of compressed sensing; Secondly, we chose to use sparse random matrices as the observation matrix in this paper, proposed a
hardware implementation method that can quickly complete compressive sensing calculations, and completed the hardware design
and verification. Experiments show that the maximum operating frequency of FPGA can reach 200 MHz, and the total delay of the
entire data compression process is about 16.11 ws. When the reconstruction error is about 4.83% , the data compression rate is about
36.83% , which is about 13.17% higher than that of using compressed sensing only.
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Fig. 1 Flow chart of compression algorithm
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Fig. 2 Signal acquisition and transmission method and compressed

sensing calculation process
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Fig. 3 Flow chart of LZW encoding
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Table 1 Mean RMSE of different measurement matrices
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Table 2 Algorithm performance comparison
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Fig. 5 Comparison between reconstructed signal and original signal waveform
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Fig. 6 Block diagram of hardware design
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Fig. 7 Verification framework diagram based on UVM
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Fig. 8 Test results of UVM verification platform
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Fig. 9 Waveform diagram of hardware circuit
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