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An Adaptive Outlier Detection Method for High
Dimensional Data Based on Grid Partition and LLE
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Abstract; In view of the rapid increase of high-dimensional data, low accuracy of outlier detection technology,
large memory and long detection time, an adaptive detection method of high-dimensional data outliers based on
grid partition and LLE ( Locally Linear Embedding) is proposed. The grid is divided according to the spatial
dimension of high-dimensional data, and the number of adjacent cells is set to reduce the running cost and
computing time. LLE method is used to analyze the local characteristics of the same combined data points,
accurately describe the high-dimensional data structure, and complete the preprocessing of high-dimensional data
sets. It collects important information from small parts of high-dimensional data sets to ensure the accuracy of
collection results. Using MapReduce programming model, the large task is divided into several different small

tasks for distributed processing. The detection efficiency is improved by calculating the degree of outliers through
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the grid density. The blank grid cells are filtered first to reduce the space overhead and the required memory, so
as to realize the adaptive detection of outliers in high-dimensional data. Experimental results show that the
proposed method has shorter execution time and more stable detection accuracy in different data set sizes. In
dimension tests, few memory is required. It is proved that the proposed method can effectively reduce the
execution time and memory, and improved the accuracy of detection results.

Keywords: grid filtering; LLE; high-dimensional data; outliers; adaptive detection; preprocessing
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