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Development and Problems in Spatial Data Mining Method

HU Sheng-wu, LI Kun-peng
(School of Surveying and Land Information Engineering, Henan Polytechnic University, Jiaozuo 454000 Henan. China)

Abstract: By adopting the methods of inducing and summarizing, this paper studies the characteristic and by using
range of every kind method for spatial data mining points out the limitation and faulis at present, probes into the
problems of spatial data mining now. It is thought that the spatial data mining is a very young and good
foreground research field at present although some elementary achievements have been obtained and there are
many problems in theory and method that needs to be studied. The development of spatial data mining in the
future is given.

Key words; spatial data; miningg method; review

. . o (Data Mining, DM)
(Discovery for Spatial Data-
, N . base, KDD) ) .
, . DM KDD , KDD
9 o . DM N
s , KDD
. , (DMKD)
: 2007-10-20
(40474003)

(1970-), s R , GIS . Email; hushengw uzhu @163. com



312 30

15
« 2 « [ ’ Knorr

» o« ” , Xu Ester. Frommelt

» Koperski.Han  Stefanovic

(Spatial Data Mining, .
SDM) (Know - , ,
edge Discovery from Spatial Database), : . 1993
b o b
[16-19]
’ ~ . ~
~ ~ ~ ~ ~ ° 9
, 1994 GIS
. , . . .
[20]
’ ? N °
[0 .
2 [21]
1989 ,
, 20 70 ,
o b b
9 9
[2]
b b b
[3]
b b b b
[4
b o
[5]
’ 3
[6] [7]
b
o Al b
A b
b
3
° . Easter M
[22
b b
9 b b
9 . N
[9-10]
. ) . . .
b
[
. Lu W s ’
M NgRT .

i Koperski K
L Koperski K s .



3 s 313

31 ,
32
[21]
, 35
(BP). (Hopfield). Witkin P Koenderink J J'*/
(SOM) (RBF) . ,
’ ’ [28]

’ (SimU* ’ °
lated Annealing, SA ), ) ,
(Genetic Algorithm, GA ), ,
33 , ,

(Support Vector Machine, ) ,

SVM) ’ Vap* ’ ’
nik V. 1995 ,

s [29 .

[23]

. . . Andrew D J*
[ 24 . ’
N . [29 ,
[25]
, 36

34



30

GIS

b

314
. » Kumar J K*J
Pawlak s
, [36].
) 39
A X , A X; ( )
A X , A ,
X; A X X s
, A X.
Zoom in. Zoom out , .
, , 310
) 1975 ,Shamos  Hoey
Voronoi ,
, [31] , , Voronoi
. Beaubouef T s
[32]
[33]
37 . . . .
, Voronoi
311
[34]
38
) Kriging
[37]
3 12

GIS



315

41

42

GIS

4 4

4 5

4.7

[ 38-39



316 30
48 4 13
4 14
, TB
49
4 15
4 16
4 10
(Object Oriented, 00)
4 11 00
) [40~46] .
’ 5
4 12



317

[ 10]

. GIS.

[J]. : , 2001, 26(6): 491-499.

Chen M S, Han J, Yu P S. Data Mining: An Overview from
Database Perspective[ J] . IEEE Transaction on Knowledge
and Data Engineering, 1996, 26(3). 235-246.

Han J, Cai Y, Cercone N. Knowledge Discovery in Databas-
es: an Attribute Oriented Approach] C] //Tn Proc of the 18th
Conf on Very Large Data Bases. Very Large Data Bases.
Vancouver: the 18th Conf on Very Large Data Bases 1992.
547-559.

Cheung D W, Han J W, Ng V T, et al. Maintenance of Dis-
covered A ssociation Rules in Large Databases: An Dncrem en-
tal Updating T echnique[ C] //Tn Proc of the 12th Int Conf on
Data Engineering. Data E ngineering. New Orleans; the Insti-
tute of Electrical and Electronics Engineers Inc 1996;
106-114.

Han J, Fu Y. Discovery of Multiple-level Association Rules
from Large Databaseq C] // Tn Proc of the21st Int 1 Conf on
Very Large Databases. Very Large Databases. Zurich: the
21st Int 1 Conf on Very Large Databases, 1995; 420-431.

Li W, Han J W, Pei J. CMA R: Accurate and Efficient Classi-
fication Based on Multiple Class-association Rules[ C] //1n
Proc of the IEEE Int Conf on Data Mining. Data Mining. San
Jose: the IEEE Int Conf on Data Mining, 2001: 369.

Ester M, Kriegel H P, Xu X. A Database Interface for Cluste-
ring in Large Spatial Databaseq C] //In Proc 1st Int Conf on
Knowledge Discovery and Data Mining. Know ledge Discovery
and Data Mining. M ontreal: the 1st Int Conf on Knowledge
Discovery and Data Mining, 1995: 94-99.

Feeldersa A, Daniels H, Holsheimer M. Methodological and
Pratical Aspects of Data Mining[ J] . Information and M an-
agem ent, 2000, 37; 271-281.

Ester M, Formmelt A, Kriegel H P. Spatial Data Mining: Da-
tabase Primitives, Algorithms and Efficient DBMS Support
[ J]. Data Mining and Knowledge Discovery, 2000, 10(5);
123-129.

Ester M, Gundlach S, Kriegel H P, et al. Database Primitives
for, Spatial- Data-Mining C} //In Proc Int Gonf on Databases

[11]

[12]

[ 16]

(17

[ 18]

[ 19

[ 20

[23

[ 24

[ 25

in Office, Engineering and Science. Databases in Office, Engi-
neering and Science. Freiburg: the Int Conf on Databases in
Office Engineering and Science, 1999: 137-150.
Koperski K, Adhikary J, Han J W. Spatial Data Mining: Pro-
gress and Challenges Survey Paper C] //In Proc ACM SIG-
MOD Workshop on Research Issues on Data Mining and
Knowledge Discovery. Data Mining and Know ledge Discover-
y.Montreal: ACM SIGMOD Workshop on Research Issues
on Data Mining and Knowledge Discovery, 1996: 1-10.
Lu W, HanJ W, Ooi B C. Discovery of General Know ledge in
Large Spatial Databaseq C] //In Proc of Far East Work shop
on Geographic Information Systems. Geographic Infom ation
Sy stems. Singapore: the Far East Workshop on Geographic
Information Sy stems, 1993, 275-289.
Ng R Han J W. Efficient and Effective Clustering Methods
for Spatial Data Mining[ C] //In Proc of the 20th Int1 C onf
on Very Laige Data Bases. Very Large Data Bases. Santiago:
the 20th Int 1 Conf on Very Large Data Bases 1994: 144-
155.
Koperski K, Han ] W. Data Mining Methods for the Analy sis
of Large Geographic Databases[ C] // In Proc of Conf on Ge-
ographic Information Systems. Geographic Infomation Sys-
tems. Vancouver: the Conf on Geographic Information Sys-
tems, 1996.
Koperski K, HanJ W. Discovery of Spatial Association Rules
in Geographic Information Database[ C] / Egenhofer M J,
Herring J R. In Advances in Spatial Database. Berlin: Spring-
er-Verlag, 1995; 47-66.

s s . [J].

, 2000(22):54-58.

(. . 2000, 25(4); 36-39.
[J1- : , 2001,

41(3); 15-18.

. . (1.

. 2001, 15(5); 21-24.

[ M].
» 2000.
. . (.

, 1994(4).621-625.
Ester M, Kriegel H P, Sander J.Spatial Data Mining: A Data-
base A pproach| (] //Scholl M, Voisard A. Advances in Spa-
tial Databases. Berlin; Springer- Verlag, 1997: 47-66.
Vapnik V N. The Nature of Statistical Learning Theory[ M] .
Berlin: Sprin ger-Verag, 1995.
Cburges C J. A Tutorial on Support Vector M achines for
Pattem Recognition[ J] . Data Mining and Knowledge Dis-
covery, 1998, 2(1); 121- 167.
Hermes L, Frieau D, Puzicha J, et al. Support Vector Ma-
chines for Land Usage Classification in Landsat TM Imagery



318 30
[q //In Proc of the IEEE 1999 Int Geoscience and Remote Properties of Multivariate Data[J] . IEEE Transaction on
Sensing Sym posium. International Geoscience and Remote Sy stems Man and Cybernetics, 1998, 28(1): 39-54.

Sensing Symposium. Hanbuig: the IEEE 1999 International [35] Kumar J K.An Application of Spatial Prediction Using a
Geoscience and Remote Sensing Sym posium, 1999: 348-350. Fuzzy Neural Network[ C] //1nt Joint Conf on Neural Net-
[26] Witkin A P. Scale-Space Filtering[ C] // Tn Proc 8th Int Joint works. Neural Networks. Washington DC: the Int Joint Conf
Conf Art Intell. Art Intell. Karlsruhe: the 8th Int Joint Conf on Neural Networks, 1999: 4241-4246.
Art Intell, 1983: 1019-1022. [36] Barroso P L, Wilton O B, Martin K. Best Linear Unbiased
[27] Koenderink J J.The Structure of Images [ J] . Biological Predictor Mixed Model with Incom plete Data[ J] . Comm uni-
Cybernetics, 1984, 50(2); 363-370. cations in Statistics; Theory and Methods, 1998, 27 (1); 121-
[28 , s 129.
[J]- , 1997, 22(4). 328-332. [ 37 [D].
[29] . ) : (. , 1999.
, 2000, 17¢ ): 14-20. [ 38 s s [M].
[30]  Andrew D J, Edwin R H.Kale Space V ector Fields for Symmetry , 2004.
Detection] J] . Image and Vision Computing, 1999, 17(2). [ 39 . GIS [ M]
337-345. , 2006.
[31] Keller ] M, Sztandera L. Spatial Relations Among Fuzzy [ 40] [D].
Subsets of an Image[ C] //Tn 1st Int Symposium on Uncer , 2004.
tainty Modeling and Analysis. Uncertainty Modeling and [ 4] [D.
Analysis. Maryland: the 1st Int Sym posium on Uncertainty , 2006.
Modeling and Analy sis, 1990: 207-211. [42) . GIS [ D].
[32] Beaubouef T, Petry F E. A Rough Set Foundation for Spatial 2002.
Data Mining Involving Vagueregions| C] //Tn Proc of the [ 43] s s , [M].
2002 IEEE Int Conf on Fuzzy Sy stems. Fuzzy Sy stems. Hon- , 2006.
olulu: the 2002 IEEE Int Conf on Fuzzy Systems 2002: 767 [ 44] [ D.
772. , 2005.
[33] s s [ 45] s . [J]. ,
[J]- » 1999, 4 C(11): 2007, 34(5): 14-19.
930-935. [ 46] s s y . [J.
[34] Jimenez L, Landgrebe D. Supervised Classification in High , 2007, 20(2); 1-4.
Dimensional Space: Geometrical, Statistical and Asym ptotical
(E3% 304 ) tion| C] //74th SEG Annual Meeting. Expanded Abstracts of
74 th SEG M tg. Houston: Society of Exploration Geophysi-
cists, 2005: 2665-2668.
[ 6] [M]. : s
[ 1] Rector ] W. Cross-well Methods;: Where are We, W here are 2003
We Going 7 [ ] . Geophysics, 1995, 60(3): 627:630. [ 7] Thomsen L. Weak Elastic Anisotropy[ J] . Geophysics, 1986,
L2l ’ ’ Wallcaway VSP 51(10): 1954 1966.
LIl » 2006, 45(4); 381-384. [ 8] Faria E L Stoffa P L. Traveltime Computation in Trans-
[ 3] ’ ’ versely Isotropic Media [ J]. Geophysics 1994, 59 (2).
[J]. , 2005, 27(4) . 83-86. 272281
[ 4 LY P.3C VSP Tomography Inversion for Subsurface P- and
S-wave Elocity Distribution[ C] // 75th SEG Annual M eet- L9l b 2005
ing. Ex panded Abstracts of 75 th SEG Mtg. New Orleans: [ 10 f & ) : ) ’ . (.

Society of Exploration Geophysicists, 2006; 2625-2628.
Xin W.3C-VSP Imaging and Absorption Coefficient E stima-

» 2006, 28(1): 70-74.



