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Adaptive Affinity Propagation Clustering
WANG Kai-Jun! ZHANG Jun-Ying! LI Dan' ZHANG Xin-Na? GUO Tao*
Abstract Affinity propagation (AP) clustering has two limitations: it is hard to know what value of parameter “pref-

erence” can yield optimal clustering solutions, and oscillations cannot be eliminated automatically if occur. This paper
proposes an adaptive AP method to overcome these limitations, including adaptive scanning of preferences to search space
for finding the optimal clustering solution, adaptive adjustment of damping factors to eliminate oscillations, and adaptive
escaping from oscillations when the damping-factor adjustment technique fails. In comparison to AP, the adaptive AP
has better performance on automatic oscillation elimination and finding of an optimal clustering solution. Experimental
results on simulated and real data sets show that the adaptive AP is effective and its quality of clustering results is better

than or equal to that of AP.
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Table 1  Features of data sets

LSS RBEMRAL 0 HEAM i) Kl
3k2lap HE, AL 3 300 2 SCik (7]
5k8close HET, FAT 5 1000 8 ik (8]
14k10close FEIT, AR 14 480 10 SCHR [7]
22k10far AAREE, B 22 790 10 Sk 7]
Tonosphere g, I 2 351 4 LR [9]
Wine g, M 3 178 3 SCifk [9]
Yeast AHBEIZE, FARR 4 208 79 LR [10]
NCI60 R, A 8 58 20 Sk [11]
Facelmage S 100 900 50x50 3k [1]
Document / 4 125 / SCHR (1]
Travelroute / 7 456 3 SCHK [1]
Exons / / 3500 12 SCiik [1]

%2 adAP 5 AP HERREH

Table 2 Clustering results of adAP and AP
Hpu sk CNE adAP 30 adAP 45iR% (%) adAP FM  adAP i) (s) adAP W% AP 33 AP FM AP IH (s)
3k2lap 3 3 7.7 0.85 144.0 / 16 0.39 2.1
5k8close 5 5 0 1.00 1851.0 / 17 0.56 31.2
14k10close 14 14 0 1.00 275.5 / 15 0.97 6.0
22k10far 22 22 0 1.00 1125.9 yes 168 0.80 307.8
Tonosphere 17.4 0.75 445.3 yes 28 0.43 56.8
Wine 10.7 0.80 34.5 / 11 0.46 0.5
Yeast 4 4 3.4 0.97 54.7 / 11 0.66 0.9
NCI60 8 8 / 0.56 12.9 / 9 0.48 0.1
Facelmage 100 102 / / 3701.2 / 103 / 14.5
Document 4 4 / / 0.3 / 4 / 0.2
Travelroute 7 7 / / 24.7 / 7 / 20.0
Exons / 102 / 32.8% 83073.7 / 37 22.4% 996.0
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