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Abstract: This paper proposes a novel algorithm, named EMicro, to cluster uncertain data streams. Although most
of the works used today mainly use the distance metric to describe the cluster quality, EMicro considers distance
metric and data uncertainty together to measure the clustering quality. Another contribution of this paper is the
outlier processing mechanism. Two buffers are maintained to reserve normal micro-clusters and ps\ten ial outlier
micro-clusters, respectively, to obtain good performance. Experimental results show that'Eﬁ/Iicro' ou;performs
existing methods in efficiency and effectiveness. \\
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Fig.1 Impacts of data uncertainty for clustering results
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#3% 1. Emicro

1. RO MEZE WX BUF: 5 BB R IR X BUF, Ml R 25,

2. while (HrcZl( X ,p)3ik)

3. if (2O 22 b X K395, B | BUF ¢|<n,)

4 B 5 (X p)If UCF, I BUF ',

5 else

6. C=FindOptimalCluster( X ,p,BUF();

7. if (C. is not NULL) HHA(X p) BEWE B — R O R TR M

8. B ER C I ( X p);

9. else # \ \
10. iF (15 B £ B2 0 I 35, D BUF ol <n, ) Y
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18. CheckClus&ersProcess(); IR OB AT T AL 4 4
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1) UCF,3EMAZI BUF " (5 4 17); )R 2, A5 10 O BB 22 i IX 3l , ) 75 38 1 A FindOptimalCluster B& 04 4]
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5. TE AN G2 1 IR 8] A HAH B (1 350 5
6. while (1.0 R ZE 1 X BUF ¢ A, HL B BE SR ZE 0 X BUF 4E %)
7. ¥ BUF, FRUE 25T max(w(u)|ue BUF o) M1 754 8] BUF - f;

{E CheckClustersProcess 5% ™1, B 5 75 B4 N /N G b X R AT 3 p B 4 B 1 2 0k, A2 8 JC 4 (B Al 7% ) i T 22
P i 5 ) P FE R 110 328 A0 9 59, 8 G 20 110 T S L T G 2 s D A0 S ek g 92 i B e ki 5 e 4L (X ) e ¢
IS ) B35, M TE £, N 20, 3% T AIRLTE R w(X, p) = p- 2740 Jorh Ak 58 Jaboslt 28 AR IO K, DU 3 ol e e
FI R b m] DU I 52 AR BER w B n ANITCH {Gop) 00T T, LT, B0E AR TR 2055 u BIBCE
w(u)="" p, 27T B A A BRI IRD, B (B A A SRR el 3R LA 274 R R ANUCF #i41
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AT AT Al 5 S DT 5000 978 0 P R0 S 28 (S 2 426 i o BT 1) OV 0 RS 4 L 8 8 A< Ao (35 1 47).
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ﬂﬁtlﬁ%?ﬂft’)‘(ﬂ‘]?ﬁpi&ﬁthﬁ,ﬁd‘ﬂip,m T AR I JC LR 2 8 BRI AT LK H AN A2 7% B
(3 2-347). \ 2 s
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oK A O IR % o DX P S SR A1 T U A% 380 2 e A e 8 e DX, g 258 A A5 A% O A 28 1 X o PR Bl i 24 L g
Tof T 0% 1 DX o ) O T I T L (B 4~547).
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Table 1 SSQO comparison between EMicro and UMicro
% 1 EMicro 5 UMicro 1) SSQ L%

(a) Network intrusion detection dataset
0.5x10° 1x10° 2x10° 3x10° 4x10°
UMicro-SSQ | 2.95E+11  1.38E+11  1.38E+11  7.19E+10  9.18E+10
EMicro-SSQ | 1.69E+11  9.65E+10  8.19E+10 9.97E+10  2.42E+10

(b) Forest covertype dataset
1.0x10° 2x10° 3x10° 4x10° 5x10°
UMicro-SSQ | 5.21E+09  6.07E+09  2.7543+09  3.76E+09  2.54E+09
EMicro-SSQ | 3.91E+09 1.31E+09 5.97E+08 3.30E+08 1.19E+07
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Table 2 Accuracy impact of buffer-ratios \ "
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