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Abstract

The collaborative filter denoising algorithm can make full use of the self-similar structure character-
istics of chaotic signals and has good performance. In this paper, for the problems of inflexible
extraction of similar blocks and oversimplified aggregate reconstruction in the traditional adap-
tive collaborative filtering algorithm, the dislocation search method is used to optimize the ex-
traction of similar blocks, and the Dynamic Time Warping (DTW) is used to improve the aggregation
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reconstruction. The simulation results show that the proposed method is superior to the traditional
adaptive collaborative filtering algorithm under different noise levels. Compared with wavelet de-
noising, Gaussian filtering and empirical mode decomposition, the proposed method has better per-
formance in dealing with long-term chaotic signals.
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Figure 1. Flowchart of improved adaptive collaborative filtering algorithm
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Table 1. Alignment entropy performance of Lorenz and Chen chaotic signals at different noise levels
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Figure 2. Flowchart of optimal grouping for similar blocks
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Figure 3. Schematic diagram of optimal grouping for similar blocks
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Figure 6. Denoising effect of Lorenz chaotic signal and Chen chaotic signal with different block widths: (a) Denoising effect
of Chen chaotic signal with different block widths; (b) Denoising effect of Lorenz chaotic signal with different block widths
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Table 2. Results table of optimal block widths for different sampling frequencies
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Figure 7. Effect of sampling frequency on block width: (a) PE for different sampling frequencies; (b) Denoising effect at
different sampling frequencies
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Figure 8. Comparison diagrams of optimal grouping for similar blocks for dislocation search: (a) Without optimal grouping
for similar blocks; (b) With optimal grouping for similar blocks
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Table 3. Comparison table of the denoising effects of the dislocation search similar block algorithm

= 3. SR RAIREER EEHURM LR

MSE RMSE R?
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Table 4. Comparison of denoising effects of adaptive collaborative filtering algorithm at different sampling frequencies
(SNR =10dB)
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Table 5. Comparison table of the results of aggregation and reconstruction by different methods
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Table 6. Comparison of denoising effects at different noise levels
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Table 7. Comparative analysis results table with other denoising methods
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