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Abstract: In image analysis and knowledge discovery, the possibilistic c-means technique (PCM), a crucial
fuzzy clustering tool in data mining and pattern recognition, is widely used. Nevertheless, because PCM
was first developed for small structured datasets, it might be difficult to get good clustering results for huge
data, especially when the data is diverse. The research proposes a high-order PCM approach (HOPCM)
for big data clustering, which resolves this problem by optimizing the objective function using tensor space.
We also build a distributed HOPCM method for extraordinarily large amounts of heterogeneous data using
MapReduce. Finally, we create a privacy-preserving HOPCM algorithm (PPHOPCM) to protect sensitive
data on cloud servers by utilizing the BGV encryption method. PPHOPCM approximates the functions for
updating the membership matrix and clustering canters as polynomial functions, facilitating the safe
computation of the BGV method. Based on trial results, PPHOPCM may effectively cluster a large volume

of heterogeneous data using cloud computing without revealing personal data.
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