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[ Abstract] Affinity Propagation Clustering ( APC) method shows its limitations in time complexity, data storage and
clustering results while handling massive functional Magnetic Resonance Imaging ( fMRI) data. Aiming at these
problems, this paper proposes a new method named SDAPC, which combines Sparse APC( SAPC) with similarity matrix
reduction. It starts from sparse approximation on fMRI data, continues with the density analysis on sparse data by
Gaussian density function and Euclidean distance, and finally realizes the detection on the functional connectivity of
reduced fMRI data. The task-related data experiment gets the following results: SDAPC produces a fine ROC curve for
single subject while running about three times faster than SAPC. SDAPC and SAPC both get better ROC curves for
multiple subjects than single subject. The resting-state data experiment leads to the further finding that SDAPC can
successfully identify nine resting-state networks.

[ Key words] Affinity Propagation Clustering ( APC) ;functional Magnetic Resonance Imaging (fMRI) ;time complexity ;
similarity matrix reduction ; Gaussian density function
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