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Abstract: By using the density sensitive distance as the similarity measurement, an algorithm of Density Sensitive
based Multi-Agent Evolutionary Clustering (DSMAEC), based on multi-agent evolution, is proposed in this paper.
DSMAEC designs a new connection based encoding, and the clustering results can be obtained by the process of
decoding directly. It does not require the number of clusters to be known beforehand and overcomes the dependence
of the domain knowledge. Aim at solving the clustering problem, three effective evolutionary operators are designed
for competition, cooperation, and self-learning of an agent. Some experiments about artificial data, PJCI data, and
synthetic texture images are tested. These results show that DSMAEC can confirm the‘n_gmber of clusters
automatically, tackle the data with different structures, and satisfy the diverse €lustering request.
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Fig.1 Euclidean distance can not reflect global consistency
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Table 2 Comparative results of four different algorithms for artificial datasets
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Fig.6 Some different clustering results by one runs
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Problem KM GAC _ DSEC__DSMAEC | KM | GAC _ DSEC _ DSMAEC
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MK UCH s v B4 4 v #J%%%%%\E,DSMAEC FLAT BT LA 5k 1 vk g, JL 2R 2R R R
Clustering Erroré%ﬁd\?ﬁﬂﬂ%ﬁ?@?%ﬁD‘Jéﬁﬁ'ﬁé‘é%?‘éﬁAdjusted Rand Index 2 5 T oAt 532 FR AT i Ak 11
34N UCH BSR4 508 M 0 4. 4 4. 9 2 KM M0 2 25, 39K, 6 2 MM 42 iris Sh JUAb
ANHHE S T 2 I 1 0 LR 22 B AT AR B T e 1 L A3 A A 35075 0 B S 00 3R K K L e e 22 3L
RV RLILE 50% 747, A L DSMAEC i 1 i il T K S48 B3 14 ] A7 Sl L AT 265 it 1 4 2 1
il 5 by 5 ZE (1) & DSMAEC 1 of A A1 2 5 1A B3 10 AT 3R 2, FLmT 45 B A0 1 45
3.3 ERSIERE%

B 7 LA T B 420 UCH Bodis 26 S804 7 B AIF LLAR, 3R TR 0 75 i S0 B8 B S EAT T IR S 4 45 R 8c 2
5 4t B 7 (@) Bt o T AR ARG 35 A 4 SR [13]06] P 45 B B E T A B A S B 1) 3 B AL, A o S35 11
SHBCEI IR 1o BCE. B ()~ 7 2 0 0 BRI IS LE R . KM B E R GAC ?Fé%‘%% DSEC
RALE A DSMAEC FT R AL L. \ oy *

HE 7 AT LT O TR AN S0 A% 4 R B3 3 T e 0 R e KM S35 43 510 R b A7
LEIN B2 1A 58 r A LAt 3 PRV (0 48 TR 22 AN K 58 3 4\%@@1 Tt 1 SO R % HH
S7%4 BT I B R AR AN T F AR AH NG 0 WL 458 9K 5, DSMAEC  JT #5345 A 6} B4 — 26 53 o, Jhg 3k
— 35 B SR R A Pl B B R S G B TN R 4 S T 4 BRSSO R 4 BB STAE AT 30
YT 3 (- 3 45 3. N ﬁ

122 4 7T 0,4 FRETTRAT I 12 02 ) FIIEMR 2(3 ) AU T LB s AR 45 5L ot i 5 35 10 % T S0
J )55 3 RV (%,4 Rl BV 1 R A S 08 BARRL JLA 5 3 25 7 30% 7 A7 AFLAR T HoAt 3 A 579, DSMAEC )1
ST U 1, PR 5 R S 21.47%. A T H LA 25 00 BEAR HR B 1 45 SR SR 2L

ZEAT DL G AT A0, B R RRUR ) 22 8 e A A R 2 BV AT B PR AT A R TR AT B
DRIV EEVE LT 1 R S SR FH 5~ i 1 o i 77 ORI % T UK B 2 05, T 50 L WL 4 O AN A7 A AR B (R 9T
TE AR, ERT T AR HE i T 286 P55 o Jee 8 35 00 5 0 AR 35 53 A, SR P O 13 e 1) w5 5 e 4% 1 0l o R 28 280 58,
I S A0 358 601 VAL A 5%, v B AT 0 3B o At RV S s T I B, DR T T AR I R R — L R,

2
fiE

© PEEEESAIITOT

http:// Www. jos. org. cn



B FREHRN SRR R E TR 2429

FCAR SR A LE, BEWE 7 45 R AR BLI A 22 78 RE ARt A i SRR, U0 WD /e R A0 55005 Th 45 5 22 8 RE AR P A 1 S AE
figfE— e FEJE LI SRSTIRI LA e

*

(a) Original texture'i age
@) L@ﬁﬁ‘flﬂ ] 1;

(b) 1deal clustering result (c) KM clustering result
(b) BHARZRELGR (c) KM %458

(d) GAC clustering result (e) DSEC clustering result (f) DSMAEC clustering result
(d) GAC 4}t (e) DSEC ZE2K45 R (f) DSMAEC %2545 )t

Fig.7 Clustering results for synthetic texture images
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Table 4 Clustering results of four algorithms for texture images
F 4 A TR G RSO EHR I SR A R

: Clustering error Adjusted rand index
Texture images — GAC _ DSEC__DSMAEC | KM GAC _ DSEC _ DSMAEC
Image 1 01237 00946 00983 00914 | 07458 08255 08153 08327
Image 2 01546 01139 01128 01108 | 07560 07763 07791 0.7824
Image 3 03259 02956 02594 02147 | 02814 04013 04641 05276
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