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Parallel Affinity Propagation Clustering Algorithm Based on Hybrid Measure

ZHANG Jian-peng CHEN Fu-cai LI Shaomei YU Hong-tao
(China National Digital Switching System Engineering & Technological R&D Center, Zhengzhou 450002, China)

Abstract Affinity propagation clustering (AP) algorithm has a difficult to get ideal clustering results in a complex
manifold structure and non-uniform density datasets. Through studying the low-dimensional manifold structure, this pa-
per drawed out the density auto-adapted "manifold distance kernel " concept(ad-MDK) , which takes into account the lo-
cal density information of data points,also contains the overall structure of the data set globally, making the algorithm
can sovle complex distributed data clustering problem. Meanwhile, in order to reduce the manifold distance calculated,
parallel algorithm for the proposed algorithm was introduced to the affinity propagation clustering to effectively improve
the speed of the algorithm, Experiments on several data sets verify that the proposed algorithm is superior to the tradi-
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tional AP algorithm performance in dealing with large-scale multi-scale data set.

Keywords Affinity propagation, Manifold distance kernel, Shared nearest neighbor, Parallel computation
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Bk e & TR BRI G540 M R B R, T A BT APM-
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ZIEARERIERE A B ERN,SCEERNEL HBENE
R BREHEEERAR RO KTESESZE. A
RHTLES.
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HERX FM Sil Time FM Sil Time FM Sil Time M Sil Time
Iris 0. 87 0.51 3.09 0. 88 0.53 1.62 0.93 0. 56 2.98 0.93 0. 56 1.03
Tonosphere 0.73 0. 50 9.78 0. 56 0. 49 7.11 0. 87 0,53 10.10 0.86 0. 53 5.38
Wine 0.68 0. 46 3.22 0. 64 0. 45 2.42 0, 89 0. 54 3.15 0. 85 0. 52 181
Glass 0. 64 0. 44 4.79 0. 60 0.43 2.89 0.81 0.52 4.67 0.76 0.52 2.01
segment 0, 61 0. 48 25.8 0. 57 0. 45 15,1 0. 84 0.53 22.1 0. 84 0. 53 9. 84

4.3.3 USPSH+E#HH¥FE

B 11 FE 12 4380k 5 M B USPS B4 R RE
ZRMBTHEN R EE. WE 11 AIEH, APMDK B
) FMIERRIS KT 84%,SC 1 AP BEIRZ 43 B HT78. 45 %
0 73. 25% , K-means BEE 3k 69. 60%, BLH A L BT R WiTEHE
HENERRAGERAREEH, W H P-APMDK B EiE 4
KIS R BARE , 7215 DI 248 A5 R R B KK FR A
TERITESRE. AE 11 f1E 12 FJLIE Y, APMDK #
SC By:pEfratE e, BB K FHMA . HKE,P-APM-
DK B e rmE S, AP B R Y, UM K SC
B BaR R .
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