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Design of Fuzzy Clustering Algorithm for Massive Cloud Data Based on
Cloud Computing Technology

LUO Ping, ZHANG Lei
(Centre of Information, Civil Aviation Flight University of China, Chengdu 610000, China)

Abstract; With the explosive growth of cloud data, it has the characteristics of massive scale, diverse and heterogeneous
sources, complex structure, and significant dynamic changes. To achieve efficient processing for high-dimensional and com-
plex cloud data and enhance adaptability to the uncertainty and fuzziness of cloud data, a fuzzy clustering algorithm for mas-
sive cloud data based on cloud computing technology is designed, which constructs a cloud computing-based framework to an-
alyze massive cloud data. The master node server employs the random forest algorithm to fuse massive cloud data from mul-
tiple heterogeneous sources. After slicing the data, the resulting multiple cloud data slices are distributed to slave node serv-
ers. Based on the MapReduce data model, computing nodes invoke the fuzzy K-means algorithm to perform local cloud data
clustering tasks. After the quantum particle swarm algorithm is used to optimize the center of initial clusters, the cloud data
clustering results are output. Experimental results indicate that this method can achieve the fuzzy clustering of cloud data,
with cloud data within clusters exhibiting a compact distribution and high differentiation between clusters. After optimizing
the selection of cluster centers, the clustering error is reduced to around 0. 10, with a separation coefficient of 0. 891 and a
separation entropy of 10. 441. The speedup ratio reaches its maximum with the number of computing nodes being 10.

Keywords: cloud computing; fuzzy clustering; random forest; fuzzy K-means algorithm; MapReduce; quantum parti-
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