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A Survey of the Research about Data Mining Technology Based on Fractal Dimension
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Abstract Fractal dimension plays a very special role in data mining area. It can describe the data set effectively and can
reflect the hidden regularity of the complex data set. Data mining technology based on fractal dimension has recently
gained increasing attention all over the world. This paper first introduces the fractal dimension of the data set. Then

focuses on some of the data mining technology based on fractal dimension and describes the characteristics of each tech-

nology. Finally points out the direction for the future development.

Keywords Fractal, Fractal dimension, Data mining

1 38

1989 4£ 8 H .48 11 Ji [ b A T4 REIR & & WU & /B4
ek, BWEHTETFHRENMNEAEKDDIHEAR, B
JEH 1995 4R, EEIFEHNLE S ACM, XRE T HIEZ R
(DM) H#E. B FERZHENNERN - EEL R,
EMEEERERNF— &, iR msER, 24
MR PR S 47 R A TS Bl PSR 3 e 1
BRI . BARISREOR A R E LR GBI TIRE R R, 35
ZRLAT R e TS R BRI IR
PHRBARRTE » BRIMIRTTAEE —LE AR, R ] 22 el 58 4 b
TER AU R R SRE LT RRIE .

SRS RIS MR B P T OME BRI — M
532, EMEA BB RA RS R AMSRES SR
RIZE WM AR LA TR AT ERERIAL T
& WA R HE & TR IRE AR, X TRAS
FAAHE AT = PR OR — M EE MR, B &
R ITB R B R, HILER, AR R 4R
TERARAS IR FURA B R H R SR RO /E A B 53T BOR B T 3
R MO R A T IR G S BB S IR BOR A 2 L B
ARMRRFEGE M B 0 RS LT ZE RS, &
SCE S LR T 0 R BIRAZ IR AR , B R I
BT .

2 BIRENSHEH

FEE BRI B B R & » B R BRI N R AT IR
PR, B A 7E— So 5 My 52 2 KRB 4R Bl , 2 4y

BORER  EEIRSE OB W P BRE R BA K
A X BB A R A RO A T ER 1] 3 75
AL, T4 BOERZ IR T H PR, B b, XEHERE
FEHERA STEHRE , BN BB 3o o i B 5 A A A
I BURMED 7T LUF R 4T BB BEAT 40T

SIERERRI ST TR B ARV BEAT BOA R 5 — A 07
VA A R BIBI X &, ST 4E B0t B o ik A AR,
PRI 238 E R SR 2 B AN L7 = A EATE RS (R
B R ABHES, —H MU BRS04 HUk
AT ENBIRENE AR, BT RSB ESIELIEE S
HFER], BN AP SEAREA RERER S, — MR A
4, —NREARLE. Hrhi A G R EERE IR A R ZER B
BIREWENRIEE F. RRERMR— M ARENTER
HIEAE BB R TR A AL KR PSR, N T RS T ik
A, — i, — R R R AL AR B BR R W
HIEFHE  ERE R HEE T BB AR, L
BRVERIARMER L. HEIRE hrEM KRG SRR
F9 A% R 4 50 22 A O M B/ INEY o AT /N T A » PR T AR R 4
iR T P EEEL EFERREE. hToRESRBm
BB BARE A R, B Il R RO FR— 1
RS A AR

BRI AT AEROT LR AN F B 5 B AT T 1R
—A n GERVBARSE BB AR TED KA B n EHSTHE N
BN po M T 4ERCR -

p, =1 logXpt M
g—1 logr

A FRRE P B SR IR, A — B I X

OFXRER AR FRESERIHE (70631000 %8y, MW 1HL4E, BEIRA IRV REEE ISR REE HR.8R,

MEA TR EE BB S T F T ER BT

- 187 -


http://www.cqvip.com

FRENEAGEIT EHBIE, B 7€ [rmn s rme Jo £ (DR H
L q=0 WA FHERER, 1 BEAFEYE, T =2 I h K
B4, BFFEREI X B4R (5 B SCHR4E X T
BRIz ARA L G BN LU T SRR
FE e, SRIRZE B A 0 2 B B0 58 v B i A B AR AL 1
Dl BSR40 T8 4 78 AL A% B0 T DU B SR TP i —
SHMGEE . BT R ER B A T o 12 48 SRR = A
R R RHATHY .

3 ETHMGEBMEREEZERAR

3.1 BEFHRESMNSERMERERE

FRE B M 2 R R A2 9 B — R T4 7 S
Bl REEEERM. BrEReEn B e i H
wER/NNEETSE, B TEEBHRIEAE R BEENEE
W8, IR P AR , RS IR B B B SR AL, DI 2 R
HIE, FHMEEMERE T RARRE, AT NE R T RE
G | A o O R4S A o D T R AR S e IR .

HETFABEBF TR R B T LT R M Traina 76
2000 FER MY, R BB EHWR TR SRR LR
FEh— R EAREENEE. ZERAEERFMERT
JEEEER, Y ek BB NMHESE F ARG RIEEF L4 0
AEM F h kBB AEEN B, HRR 2 A E bR
BERRRARZREEST R, WIEH LR AR 2
BN, EEM A B PRI RSN %
BOR BT RN

B b, RSN RB RN SHEETRBEN
TIAT R AR B ALY , B T 7] LUK 43 7% 4k 30 28 A0 1 1 4R
PR ARUE . TR M R P, BT AT R

Stepl. M4BTEHES KR EBR—T B HFITEE
BB E IR SN G D b pD; R ERE
Wi JERBIERN S TE R,

Step2. YEEEIRIT ST B HHT B BRI R/ B
B YRTR AR ENRE, 7T LI, ZREE T
et pD: BN SR T AR

ERBBEHAT R L &R, B B A SO S T 4
¥y ER, BUFE T RSB B FE N BV E S BAE £ 4B
BB B R, R E R RSE, RN E RN E S
FH.

BT AR R B s R TRIF T 5
FALERE B BT E B — . SR BEATE
BTSN S, R BN R AR AR A IR 2M
R, T H AEX B B E ST HEFES . BRI ZAN . 4
BHORA T RERE AR BN S iRt
Hr A T DAE R B s B — MR AR

MTFEFEEITEA AN FE SR AMEESE B
H—SeBF T E X HZ T AT T ok . sk BARE TR H
HHRENREC B AT EA A SRR, Filan, (218
H T —RhE T 4 B PO B M s B (TIFAS) i@ i 37
B (FD-tree) I E B 450, AFHHHEE K.
XL7THRE T —FpET Z-ordering HIEHEL R J ¥ (ZBFDR) ,
BHEOAEEAMBEELE - K. xBIEAEEESLES
ZBFDR - 3:45 & 78 B, GAZBFDR B3k, Fi| st (6 B2 045 5
H— B T R A .

3.2 BRTFHMEMNBESZ

« 188 -

£ 0 00 http://www.cqvip.com] g

RAREIS M E A —For ik, BT aB 45800
BREBFOFELHEMAR —#FENEIE S 2B 80
STPEER B AU HAS R S R B9 B O S R B AR PR
IR, R R AR L TR T R K

BB SRR TR R B 2, By b 54 3]
n NHIRTRIE, AFNCH crsc s, SREHATHEBERA R
BE B 8 KR E— T EMABIEE c s e FLAR
BREMEHEEILTEE T & W, NP % S A B8 b B
N —FE o P E M R AR B R e —FK. R
PR R .

DATRALHTEL

ﬁ?ﬂﬁé‘{tﬁﬁ%%ﬁi k /l\%*é,iaﬂa{cl ,Cz ’Cs ’ "'7Ck}o 5}'
BRI RSO E AT B8 DN BRI EIE N

F,(CH.

DI ERBME

Stepl. MIRTEF A —HEHRES)

Step2. X} FH—I s pE€ S

Step3. M —A,i=1,,k

Step4. C;=C. U {p}

Steps. & C; MBS

Stepb. 7E £ PP HIENZSMA G FERFER B LT
BN —AKL 188 7, =min; (| F, (C)H—F.(CH |

Step7. MR |F, (G —F,(O; | /D FHEWN —B{H e
NEAKIZ BT, BRI AR S H
Hp wis e BT AR AR B A MR A B #17, #ln
k-means 4k ETEEN LS. #LRBRTUEL &
TSR RBAE NI AR FRERN AR EE R RN
ER.

EEMAN TEERBEE RN, EARERE. T,
ERA A CERTREN . MARMHE TERRN L. B
BB AT M R R B X A H . HIRZ e R
R RGBECLEFAMIABRREMNLER.

AR H A — g 4 L an. Web fagic®ml st
SEFWET KR T A R LB LA L, H G
TEATHROR. B TZESERANE -FHITNEE T,
E R HE A 0 FEAR R 88 o, RS A X — Pl A A 2
R LB NEAREHRTER. B2 BEZEENE
AL ]ORN TR s b B — R, 2 {
BUERSHEANBEET BEEN I B ER R ENELR TR i
SEI IREL, U U B A B RO B B . X O IR AT
ERPEZEA R TROTEREFEANS L.

3.3 EToRSEMXBANENFE

KEAMBREREZRE PN —MEEER, HTRARE
P oiEZ I ABE R, BT & BB SE BN AT DL AR O H
b S5 358, AT PR AR R

HElL B TaBE B aN R FEFENATE
AERBEAIZHE . BTE RO AN R IE SB £ & P
AU i R RS , T B A SeE B R S . il an
FERBEHES.

oA BB BB T4 T 4B SCBOR I3 30 2k & Barba-
ra % AT 2000 FRH K, ZE BKREF AR AL ML
BT RBEN AR, IR BERIRENS B,
ARSI — T BIREN gL E T 2RI GBI
—EWEE , B AR RS X A B — A8 S . R



http://www.cqvip.com

AR LS R c12],

B PAXT T AR B B M 8 ok i, e K
R RRTE FRE BRI MR BT REE R IR BT 4R

3.4 ETHRARNSEEWMAZ

TS 3R BN —Fh, 23 2R TR B 2
SR o BN AS (SRS B EA Y B A £ 5 SR (H Y B
W, AFZEFBU R A TR SURT LU R E B R
BN AR R B E R S. SRT T 3 B R LA T T 4
BOBHRZ AR AR R R BT 0 TR 5 7 R &
BURK IPE AR Sy — AR AE B, B A B S 2E ST
BEARAGE & I HEAT 73 R Bl . #1405 Ralph Hippenstiel
FENGEA R SR N BTE S AT T 2028 B E
ENTEBRT T BB K P = R0 0 TR 4ERER BUT I Y 0 |
R TE AR S ¢ B LAREE X SAR BBH#AT 225
MRS N T TR0 i e R 5 HE 25 A i i IR ISR, 3 L)
M FRA I A A X R 5 X TR BE - b F 1 S 0 B X Sk ) i
FTH 4 . 51X 67 R AR R R 2 TR 4RO S iR S Y —
TR .

A —E2 A0 R R O T 4B AT B A » B 7 6 B
BN IS B A — B R 7 M A Gt A
BATHTHI . — R, SPB SRR AT LI R a0

N@»=Cr*? (2)
Hb r FRFERE >0 R LBl H 4 D>0 TR S HERL N
DFRRERTETBUNT r 80 HA 2550 4 5 i
B E, i N2r BIHE N N<ro WU LR B JE
SME B R R R T BN TR — RIEY AR, SHiAK
INZEFERRBRI R, FL B, ERLFARSARK
REFEARIIA IR0, AATEMEA A R B 28 T 308 3
BRI 6450, [5Gk mT LU A 43 T 4046 S TR BUAE S B
RS, TEGE I, R B/ 2Rk R i 3K (2D Py T 4
B, IS B TEGETHE L 45 S0 R AR D B e
B R lg . BRTIZOr i E ) 2 N T o B LA B
B XU LS ST B

TR AEBE AL TR T AP TR o 23 4k B
YRy — M RRAE B, BRSSO R 5 20 S8 B R AR

4 BTOMERNYBEZEERRE—FHRAD

ET AR BIRIZE A, BREILFERZE T A
xRN, EHRH T ERPISIERER, HATHAL TS
W B AR 2 (P RE AR B 52, 46 40, an e 1 44 4 A
FEFFAE Qi PRI B B SR 2 TR 4ER AT 7E TH AL B AR
ASEIL Il SRR R AR A TE R B SE R i % . R gk —
BRBF T AT .

D GEBRB AL G . B AT T2 4800 B8 42 48
BARPFA LA TR B K XA BT ELFRET —
BB B,

OZEDREBNOR . B HAET O gERm8dE
RRBEAE BEPEEHAR R L RENMERYE FR
Y SCER AR — O B T LR, SR T (AL A8 3 e £ B4
RBEEABUER, N T 2 T RHT R B RS E
TEEAEHS, AT SO0V A5 M A SR SR AR RO R

Q) HGRAMB L ANLGE &, HET. & TR 8EE

£ 000 http://www.cqvip.com|

FHBEA SR EE B ARG WA M TR, g, -
RPN S MBS A, SRR BN G %, B, X
PG S MBI TEEIE LB R R, F— 25 L% Bk — 2y
RO TE BRI LR SBURR » 5 L 53 5 ) RE B R ST 65 AT
R R RE S AR . Hln, T8 5 CBR W& &, 4
HSHMREEENESE,

OF RIS, ERPTRBIRHEARE R
SR Z AL, WY DL AT — 2B B G, B0, R R R
HIRCR, G B BB PRI E .

2 & x W

1 Han Jiawei, Kamber M. 2B 58 2 5& AR, 8. F/ g, &
. bE AU Tl AR #2001

2 BT, TECIMRR, TR —METHBENR BB ERER
B FRALKE R (B RBFARD 52003, 24(6) :527~530

3 Lee HD, Monard M C, Wu Feng Chung. A Fractal Dimension
Based Filter Algorithm to Select Features for Supervised Learn-
ing. IBERAMIA-SBIA, 2006. 278~288

4 Barbara D. Chaotic Mining: Knowledge discovery using the fractal
dimension. In: 1999 ACM SIGMOD Workshop on Research Issues
in Data Mining and Knowledge Discovery (DMKD) , Philadelphia
USA, 1999

5 BAELL.IL B, AR BUREEP R EEE R EBERMR
0. R IR 5iit, 2005,26(5)

6 Traina Jr C, Traina A, Wu L, Faloutsos C. Fast feature selection
using fractal dimension. In; Proceedings of XV Brazilian Symposi-
um on Databases,Paraila: Springer,2000. 78~90

7  Yan Guanghui, Li Zhanhuai, Yuan Liu. The Practical Method of
Fractal Dimensionality Reduction Based on Z-Ordering Tech-
nique. ADMA,2006. 542~549

8  Yan Guanghui, Li Zhanhuai, Yuan Liu. On Combining Fractal
Dimension with GA for Feature Subset Selecting. MICAI, 2006.
543~553

9 Barbara D,Chen P. Using the fractal dimension to cluster data-
sets. Knowledge Discovery in Databases. In: Proceedings of the
Sixth ACM SIGKDD International Conference on Knowledge Dis-
covery and Data Mining, Boston USA, 2000. 260~ 264

10 Menasce D A, Abrah ao B D, Barbara D, Almeida V A F, Ribei-
ro F P. Fractal characterization of web workloads, In: Proceed-
ings of the 11th International World Wide Web Conference, 2002

11 Barbard D, Chen Ping. Tracking Clusters in Evolving Data Sets,
FLAIRS Conference, 2001, 239~243

12 Barbara D, Nazeri Z. Fractal Mining of Association Rules over In-
terval Data: [ Technical Report ]. George Mason University, 2000.
9

13 Georgieva T, Using the Fractal Dimension of Sets to Discover the
Distribution Intervals of Association Rules in OLAP Data Cubes.
In: Proceedings of the First International Conference on Informa-
tion Systems and DataGrids, Sofia,2005. 88~98

14 Hippenstiel R, El-Kishky H, Radev P. On Time-Series Analysis
and Signal Classification-Part 1: Fractal Dimensions

15 BRE, 2. HEANEN B ERMEERRT] BREAR
& ,2005,32(12) :39~43

16 ZEB. RS, TR, BT TSRS P SAR BB 45
#[J]. BAREK, 2006, 28(6):26~29

17 R4EE. SIPRE ST P B IM]. 3038 AR, 2002

18 Faloutsos C. Data Mining using Fractals and Power laws. ht-
tp: //www. cs. cmu. edu/~ christos/ TALKS/MSU-05/msu05-d]-
v02. pdf. 2005. 10. 21

+ 189 -


http://www.cqvip.com

