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Abstract: Distributed clustering is a new research field of data mining. A new idea to sketch site data called feature

vector was proposed, which described a dense space through coordinate and density, so captured distribution characteristic of

data efficiently. Then a novel approach named DCBFV (distributed clustering based on feature vector) based on feature vector

was proposed. DCBFV can decrease network overload, discover clusters with arbitrary shape, and improve the quality of global

clustering effectively. Both theory analysis and experimental results confirm that DCBFV is feasible and effective.
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{ CSFV.CS = CSFV.CS + Pi. C;
CSFV.N = CSFV.N +1; }

if no CSFV that dist(Pi. C ,CSFV.C) < = ¢
/* P, 5FtA CSFV WEEEEAT &, 77 EH CSFV, A
CSFVset % /
{ CSFV.C = P,.C;CSFV.CS = P,.C; CSFV.N = 1;
CSFVset = CSFVset U CSFV; }

!

for each CSFV generated above {

/7 VHRAGE G RAAIE 23 [0 R Lo A B
CSFV'.C = CSFV.CS/CSFV. N;
/7 RAEBRZETCHE A, VA% CSFV IR HEE
if (dist(CSFV. C,CSFV'.C) > a x ¢)
{ CSFV.C = CSFV'.C;CSFV.CS = 0;
CSFV.N = 0;}
else {
// RAUR BE B (ELHEAT IR 8 , 45 B SFVser
if (CSFV. N > = MinPts)
{ SFV.C = CSFV.C;
SFV.N = CSFV.N;
SFV. No = 0;
SFVset = SFVset U SFV;
i
delete CSFV from CSFVset;
}
}

i

GSFV H¥HIRZR T o R# M while EHHALHER,
RZEEE TN, 7 A B R AE 1) 2 4R S B RE 25 (8] JLART 4R1E
Kt A1 BE LIRS, BT e B 2 20 ik
FREEHE R n, FEA R CSFV B3R, CSFV B A 1,
while FFAIPAT T m U, AR AR BIZ AR BE R O(mnl) , Horp m Al
Li/NF n, BUVE BB IE) 2 2% B RO IR P 19, L DBSCAN
PATRER .

7£ DBSCAN Bk, —1 e BHA AT REE Z ML LK,
A SC R AEAMRIE 23 (8] R — SFV SkRR, BT L SFV %K
ft7L/VF DBSCAN H U X5 . SFV B AR Bl FAFIE S
(] B0 AR AR, 2 B S AR 25 () PO B0 i R R AR B, R
1M SFVser REAS [ Wi uli f 2 58 B4R = (B JLAT AR 1E . EIX M4
e RS RIEF PO R AE N R IR R 8 — N EREE

AHXT T DBDC B ¥, GSFV 6 T MO X R = R



%28

ERRF A THEQENIFRXBELELE 381

TREN R HBRAE, WA TEIRE o BE , 700 PR AT Rl 4
BEFHE BIES 3R T, 7 DBDC H ik, &4l A
6] Lol AR R SRR R A AR (B A & BUE, ZBE T 31X
MUEXTGRAP A B, TR ARAE 7] 4R AT LA ol
W R 2R E T IR &0 R BE 1, R | T RK
IR BE

1.4 2REAE

. A AT 3 1 (B S A6 ) B SFVset I3,
BRHTE GG IR, 153 BT A o s Bl SURHE 1) &
Globalset = U SFV,;,i = 1,2, S, SFV; R i MR
FOAMRIE ) &, R )5 K Fl GGFV ( Generate _Global _Feature _
Vector) HiER1G 2 RAFE & GFV Ba g e 1 W
INT 26 B2 RFHE M BT AR B B R KL TP &4
RAHRER SFV RIEBNEZIE R
.41 FALRA%EGE

B ¥ GGFV

A Globalset: T 4 3l s FUFFIE 17 B2 5 &: B H AR,
MinPts . B E BIfH ;0. IRZE R TS 3 MK

Wit GFVset . &R EM R4

GFVset = J;

/7 BIHRAG, BEDLERE— 3 AR 1)

CGFVset = {(SFV.C.0,0)}

while (CGFVset # &) |

for (inti = 1;i < = Globalset. size;i++) {
for each CGFV
with dist(SFV,. C,CGFV.C) < = ¢f
CGFV.CS = CGFV.CS + SFV,. C x SFV;. N;
CGFV.N = CGFV.N + SFV,. N;}
/ % SFV, 5545 CGFV [WEEB KT &, PZLEHM CCGFV, M A
CGFVset x /
if no CGFV
that dist(SFV,. C ,CGFV.C) < = ¢
{CGFV. C = SFV,. C;
CGFV.CS = SFV,.C x SFVi. N;
CGFV.N = SFV,.N;
CGFVset = CGFVset U CGFV;}
!
for each CGFV generated above {
// VA% CGFV W, LUBIE 0L &
CGFV'.C = CGFV. CS/CGFV.N;
if ( dist(CGFV.C,CGFV'.C) > a x &)
{ CGFV.C = CGFV'. C,
CGFV.CS = 0;
CGFV.N =0; |
else {if (CSFV.N > = S x MinPts)
{ GFV.C = CGFV. C;
GFV.N = CGFV. N; GFV. No = 0;
GFVset = GFVset U GFV;
}
delete CGFV from CGFVset;
}
i

!

GGFV B3 GSFV LK X FIZE T, GGFV ANMUE IR
FFHE ) SFV A B AARME B, 1875 J8 bk R R E2S 18] 9 2
SRR AR NEN SFV 2 5ITEKE, FHik CGFV R
RALTAHRLAFAEZS 8] A B A ol A A8 , X b DBDC B3k B

A FIBRRMNE LR RITEFEEERHREEZ, AR
DBDC B ¥E7E 2 R B 2K i B B AR M 5 H4E — A ok 4b
L TX Bl SFV 248 T EE H T A R 35 B
CGFV. N {HR BT P vl 838 /B F CGFV AH MR AE 25 8]
R AEL, B AT ARG/ NVECE M = S x MinPes o S 2
B IR /N M ¥ CGFV 83| £ RFFE & GFV,
1.4.2 R%

HRYEEH 1, LM GFV. C WIEER, X/ T 2& B, %t
GFV. No TR T HH R AR iR NS BI R KR, A m MR
% GC,,6C, -+ ,6C, HE—L2RFFIEN & GFV R Fa&RER%E
GC,, | GFV. No = k,HH k iz REHME—IRR, BIERS,
XF P A U R SFV #iA72R 08 R, H B AL T —1 GFV MFFIESE
[&], W SFV. No = GFV. No &5 & FAEAT GFV =S 8], ]
PRE¥E SFV. No = 0, EAE AL AR LD RGHE BEHITE
SFV. No # 0 f#] SFV KA B &Auk ., MBS R IE R #1743
%,

1.5 HRBIEHSE

uh R CE) 2 58 RBAR IR RFE 5] i SFV, 134 Ui
& XN EEE A P T RERR AR RUR T SFV Y
FRAEZS[R], ) P J& F2RA455 K SFV. No & AR 2K . B HHE R
P RTEALAT] SFV HYFFIE=S 8], WAR R AR
2 MR

AT MAB R ERE, AT 10Mb K RRMF A 7 &
PC HUMBL 43 70 3 4, & & PC HLEC B 344 : Intel 1. 8G/
512MB, Windows2000 ( Server i ) , B FI{CHS 34 i Visual C ++
(6.0) LB, Lo prff AW 05 EAIE = A 4 R IR 4R
DataGen'™ Bt o P AT LAGE 32 5 A 2 B0 42 i 7= A 3K
TEREEM G KA. SELIE B R KK/ LEBOR % 48
A B (£ #[0,100] ) %, ¥ DCBFV H ¥ 5 DBDC
BEHT RN AT AR LB, 25 R 1, 8 2 BF
Ao FHAE 1 P ARG B RARXT T8 BT A i m 830
TREMMETM S K, DCBFV £/ EREN T4 EET &
FHBURE 4>, BT LAHORS B2 {4 L DBDC &, GSFV B LM
GGFV B ¥ [t DBSCAN B L AT 23 5 , FRAE [n) i 1 W 45 1%
HFFEHEL>, BTLL DCBFV M HAT R B, e B B30 B 3
K RO .

1 2 3 4 5 6 7
il B
P 1K bR
3000 nsitni —+—DBDC T,
, 29001 |-8~DCBFV
= 2000
E 1500

= 1000
500

0 50 100 150 200 250
IR R/AN/*1000
B2 BATRER



382 HHE AR

2006

3 4%

AR T, 3— 1 T —FhZE THAE [ B B =5 3L
3R KA DCBFV,, 2 E AR I8 0% 431 1 25 [RI4FAE
FIAFHE A AFAEZS (8] RAAE 1) B B R, ZE M BE At B AT R
HRERMNBERRE S BEES MUK GSFV
SRR AR U AR 1) B, K ol U RRAE 1) B 3 B o i
TERRE FELRBEN TS H BT & vl KO8 895
P, BB T BB B4R, R HEAT B AR AR R
DCBFV && 20l i K IBEBARIZ I8 . FAT] B0 BE 404 Fl <2
B2 AR T R B O DR

DCBFV B8 & 010 NI , B REA BRIk 2 0l s iR 4E
BARRIRE, TR ITERMREERSERIL T REGE.
B, vk R AR AR BER BB LU T , 3175 BB X ot
FHE ) BT , AR5 R 18 25 0ol i, DA VEAH DL 15 FY)
B RIBES .

SEH:

[1] AGRAWAL R, GEHRKE J, GUNOPULOS D, et al. Automatic
subspace clustering of high dimensional data for data mining appli-
cation] A]. Proceedings of the 1994 ACM SIGMOD International
Conference on Management of Data[ C]. New York: ACM Press,
1998.94 -105.

[2] HINNEBURG A, KEIN DA. An efficient approach to clustering in

large multimedia databases with noise[ A]. Proceedings. of the 4th
International Conference on Knowledge Discovery and Data Mining
(KDD"98) [ C]. New York: AAAI Press, 1998.58 —-65.

[3] ESTER M, KRIEGEL H-P, SANDER J, et al. A density-based al-
gorithm for discovering clusters in large spatial databases with noise
[ A]. Proceedings of the 2nd International Conference On Knowledge
Discovery and Data Mining (KDD’96) [ C]. Portland: AAAI Press,
1996. 226 -231.

(4] T, EREEE, JEIE, 4. —Ri TS5 UM BE P R
B[], 42447, 2003, 14(6) : 1089 —1095.

[5] JANUZAJ E, KRIEGEL H-P, PFEIFLE M. Density Based Distribu-
ted Clustering[ A]. Proceedings. of the 9th International Conference
on Extending Database Technology[ C]. Springer,2004.88 —105.

[6] JANUZAJ E, KRIEGEL H - P, PFEIFLE M . Scalable Density -
Based Distributed Clustering[ A]. Proceedings of 8th European Con-
ference on Principles and Practice of Knowledge Discovery in Data-
bases( PKDD) [ C]. Springer, 2004.231 —244.

[7] BECKMANN N, KRIEGEL H-P, SCHNEIDER R, et al. The R = -
tree: An Efficient and Robust Access Method for Vector and Rectan-
gles| A]. Proceedings ACM SIGMOD International Conference on
Management of Data ( SIGMOD90) [ C]. Atlantic City, NJ, New
York: ACM Press, 1990. 322 -331.

[8] Dataset Generator( DatGen) [ CP/OL]. http: //www. data. setgener-
ator. com/, 2005.

(EBE 3712 R)

RIEA T IEA 10 N En . JFADRHF 2, AUE 125
AT E 12; 7 M R, UE 10, 5 317
A ORI AN 1857 A RK AU 8 BR LA R, A
8P AN E 9; i BRI, AN 95 KIRIFHE R 0, ALK
10, AREW E 4, PN T E = Y AW, Kb, EZIF
B, A RAGYR | FIPFAME, W, B8R | FIE, B85
MR ETEREN 0 ~ 1. 00 3R EFE R BR R R 1) A47ML
E A H T K, [0,0.25]52) 447 B R F#17KF, [0. 25,
0.5733) AF7 Ak E P Se3E K ¥, [0.5,0. 757 34) AAT L H Br S
K, [0.75,1.00] o 753 B P9 B B A 438 i PR A4 & 4R

LR ERTE
ARMIERZS
B/REHKR | AT HE | SWME i
FAPEIRIER | 12% x[1,2] 0
AR 4%x[10,2] 0
AL3) +---
&o A((lltf;;; " 2
X EWMIHIRES
v a R
AR A R
SREI

1 B RV P B F R TG
X3 ,x[1,2 I B xR 251
2. A B AR P BHR B T TR
AR AL IR AR 35,

B4 REMHRE
FREALA RHA 1147, AR 10 F734 02 Bk 10 MER,

BULATAEI . BT RES h I, B AEE —
RFE A TP ETET BT 10 fT4rHE N 0o X P IAF 10
17, AR STV BAR TR RN A G SEPr L PP 4 i
FRLIEARI PR o X REARFA UG , HEEYLE S, B2 X
FBAE A R 07k R ME, B B, P
BER, HRERERE 4,

6 #iE

ASCHEAMUGE TR REMNARERT, BE

AT — IS KRG AR E R, kb5 S Z0EE R

Gio AT IR IR AR B B AKE 56 2R B0 R AR OB BE

MABEHE BT, R E AR THERERMPAEZETHE TR

EIFIRFREES . B2, ZRARERET A€ iR

KE,

SE Xk

(1] vrg), Wi BT e R R R k] . /N B R 33
HLE %, 1995, 16(6) : 53 - 55.

[2] SRAEHE, X%, TI85%, & BT RREBARE AR T].
AU e iR 3 FH, 2001, 17(11) : 52 - 54.

[3] ZEWem, A, BT e REURE W ARESH B J]. 5L
TR 5 R FH, 2001, (24) : 102 — 103, 147.

[4] ¥z, B0 AL RKRG PR AR R B AR RE TR 3
BHL TS R A, 2003, (22) : 91 - 93, 138.

[5] ey, 2. BT RARBAREE WA RGBT J]. w0t
BHL FH, 2004, 25(2) : 227 - 230.

[6] EIEA, WA, £, 5. AT RB(AD B/F B 1) % 5495
F) [M]. Jbat: WA A, 2005. 45 - 85.



