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A fast cleaning method of temporal data based on dynamic
fusion of local abnormal factors
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Abstract: A research method for rapid cleaning of time-series data based on dynamic fusion of local abnormal factors is proposed to address
the problems of incomplete cleaning and low efficiency in existing data cleaning methods. Set multiple different & values to calculate the
local anomaly factors of each data point, eliminate the influence of dimensionality through normalization, and combine ratio weighting to
calculate the comprehensive local anomaly factors. Use dynamic fusion strategy to comprehensively evaluate the degree of anomaly of data
points and achieve accurate identification of anomalous data. Optimize the initial cluster centers of K-means clustering algorithm using
cuckoo algorithm to avoid the problem of traditional K-means falling into local optima. After deleting abnormal data, a missing dataset is
formed. The optimized K-means algorithm is used to cluster the data, identify clusters containing missing positions, calculate the mean of
the data within the cluster as an estimate of the original true value, and use it as a substitute for abnormal data to complete data repair and
cleaning tasks. The test results show that this method has a higher comprehensive cleaning index, smaller mean square error in cleaning
data, and less cleaning time cost, indicating that the proposed method can quickly, comprehensively, and accurately complete the task of
cleaning abnormal data in time-series data.

Keywords: dynamic fusion local anomaly factor; time series data; improved K-means clustering algorithm; quick cleaning method;
abnormal detection; parameter optimization
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Fig. 1 Basic process of using cuckoo algorithm
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Fig.2  Simulation timing data
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Fig. 3 Calculation results of dynamic fusion
factor for local anomalies
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