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The technical progress in computerized data acquisition and storage results in the
growth of vast databases. It has become an imminent bottleneck that data are excessive
while knowledge is scarce. Among the excessive data, 80% are geo-referenced, i. e.
spatial data. Faced with the large mounts of increasing spatial data, a terminal user has
more difficulty in understanding them without the helpful knowledge from spatial
databases. In order to overcome the bottleneck , spatial data mining was proposed under
the umbrella of data mining. Now, a growing attention has been paid to it.

Besides the common public properties of data mining, spatial data mining has its
own private characteristics. Spatial data includes not only positional data and attribute
data, but also spatial relationships among spatial entities. Moreover, spatial data
structure is more complex than the tables in ordinary relational databases. Besides
tabular data, there are vector and raster graphic data in spatial database. However,
people have almost studied spatial data mining in the context of data mining, paying
inadequate attention to the spatial characteristics.

Professor Li Deren is an academician of Chinese Academy of Sciences and an
academician of Chinese Academy of Engineering in Geo-informatics. He proposed the
knowledge discovery from geographical databases on the international conference on GIS
in 1994. Professor Li Deyi is an academician of Chinese Academy of Engineering in
computer science, especially to data mining. The brothers both supervised Dr. Wang
Shuliang, whose thesis was honored one of the best 100 Ph. D. theses in China.
Moreover, their group have successfully applied and finished more than 10 projects on
spatial data mining, such as National Natural Science Fund of China ( NSFC) , National
Key Fundamental Research Plan of China (973 ), National High Technique Research
and Development Plan of China (863 ), China Postdoctoral Science Foundation and so
on. At the same time, their theoretical and technical results have been applied to
support and improve spatial data-referenced decision-making in the real world. During
the process of their study, the fundamental theories on data mining in computer science
are really combined with the spatial characteristics. Their work has further been
accepted by the scholars in the world, of course, including myself.

In this monograph, there are several contributions. Some new techniques are
proposed, i.e. cloud model, data fields, geo-rough space, mining view-angels, and a
pyramid of spatial data mining. The discovery mechanism is believed to be a process of
discovering a form of rules plus exceptions at hierarchal view-angles with various

thresholds. Two algorithms are also put forward on spatial data cleaning, which are the

O



iterative weight selection, and cloud model based Delphi hierarchy process. And three
clustering techniques are further given, i.e. clustering discovery with cloud model and
data fields, fuzzy clustering under data fields, and mathematical morphology based
clustering. Remote-Sensed image databases are mined with spatial statistics, inductive
learning, and conceptual lattice. The applicability and examples are further studied,
such as monitoring landslides near the Yangtze River, deformation recognition on train
wheels, land use classification on remote-sensed image data, land resources evaluation,
and bank place selection. Finally, a prototype system on spatial data mining is
developed.

Seen from the abovementioned, the monograph of Spatial data mining theories and
applications is the fruits of a collective work. The authors really study spatial data
mining as an interdisciplinary subject, along with the applicability.

Thank the authors for inviting me to share their contributions earlier. And I am

really pleased to recommend this monograph to you.

o ffe Bt

July 31, 2005



oI

AHE SHAEFREEFNEL - ABRREERINAHTNEFER, A
BHREBEA SME4HF BELM ELRE, 4, AA80% W KES T AL
BAHA, ABEMESAAANZRHFERE, FENRERFABFERLL
HRMEME, RANENZUAAREHAALEE, TR, 4 E 2003 £, A%
%FEA# 7 SEB #4E, 2011 F—F AL 5AHNEEEMLTT 1.82B,“ %
B HEEEMMRAZ" R AI R E, TEHKELBANMLE B
B,

ABE B BUE, AR N A RSB D 2 K, (B
MYyBEH S “ZEBFEZENEERX DK, AL THEH Handbook of
Geographical Information ¥ 3%, 7 WL+, 1EH B AR 0 B B HAE L WA X
ZWHAE EERFFAAANESTEEFELBE LA RN RS HHEE R
Bz, MEFARL BAXALFH REZAETRNERAEREER
Mlz, SRATEE, o, HEFXNMNZ, BARARKEQE FEATF F
A% v R KA E F 484518 F,2012 4 # IGI Global 3F # the Fifth Annual
InfoSci® Journals Excellence in Research Awards, E B, R ZiE#H Kz, &
ZRENAENFTER MEAEAHL L, E, MEHANEFARHE T RSB R
HEL,EARG, B Z4£, ZENAHLEZELEBRT, L ANECET 2 W
BRBpAaEHR IR E, EUFEE RN EE, FBATER R ¥
# 4 (61173061, 71201120 ) . & £ ¥ KR # + F A K £ | & # & 4
(20121101110036 ) , % & #F K i % # Fo 6 # A A & & i+ X| (IRT1278) % 75 E
By JE B

S EEHELROBR, LR, FHEEEREL, REKE
BB R, R, BN ERE, A NS T, EIR A, M %k,
BFHRRALCANE , BEARKKRAES, WREZARFELBEOEREE KE
BB IRE BT EMERNANAAEEZE, EFHRERE L, A%
WH R, T E AN AABELEZ LT, B2 EZFHE2FH, ERNE
WEBBR, NEMZ16 ERNMIERZ 12 %, 4RI RELZH Fn
BRFEBRASH FEWMLRE AL b 5T, RRAEE BKEE, 7K
F_RMfG, BREENTRE  SABREN, FAXAFE, THEHED, EX0
W, BB & Mk, FHAE, AR wl, A8 R, YEELEHHs

© X1




X E % T HIFIEIE N #,

HEER,AXBEFUFERFRR LR B Y AEACUH, A XF R
MESHEFRMNERLEEEE L, EURFAN, FEXMEERN, HH
FAZwEH MREEAMNEGE, BIMAS RARSE,

FiEf- IHR FEK
2013 4£4 16 H

+xil e



S — i =

HEAKELW e ERAREARFEFEET A RAZ "ML, KL
FOAMER L ZERAKBLEENESFH R T AKELRE, A L2 HRE =
ERERMLERESRENLREL, AN ZTEAHELREFEIT R T A&
BEENE RS TNEL EFRERARARE LR KA TIHHENAHE,
ERTENAFEMRZEAEEMNFAFT L LABE, BERHE N FRE
MAEE T EAZEE AN, XA T ZERHELB|ABRELZENZ R,
HREREGHFRTENARYE, ACHCHAR L AT Y S A RHBHE
b

1994 £ ZEMmEXBEAEETHGCIS ERFALV L, ZELCEARET
M GIS #4E B & £ I 417 (KDG) #BE A, A € #E 4% 48 GIS A IR 89 #4E & i
TR iR A A0 3 GIS 8AE 6 GIS R v B e fL i 5 B £ 4%, £ £ M GIS
REKEFLNT A THEGIS EHE ot &R, EX, W4&T B T ay#t
REAK, FEEHMNEKDCH —FRBEN TR HKELE, FEAAXRKREET A
FES BAFFE, HBE T TENCFHERE ATIEH T RRXAFE
HEk = 6] 12 B P AT B AR A4S 48 0 K B

EEHESHATEN, B+ L2 HZ BIHR FLE HELAETH L AA
¥ P EHESNHA  HRZEEERFMTENAFEZRARL,HE
Tt LEHFEH TR T ARZEBEELRENERERABNFELRFELL
BERE BRXREAERFARTHR(93) BEXFHATFRELEITX(863) B
FEABR¥ AL ETATE EXOARFELT LR E FAFNTHREERF
HETH EXRHFHHELELLTE NLERGEIRERELAELRER
AT E KU IREREALLEXATEH FEELTEELTEMRRX A
RAELTEE 10 2R, A, EAARKRCLERIHEATERSZ
FHER, KL E R ENEELRE K EERN TR RINE HEHE
(2ZFARWAEGAUFNELA, REEXT34HLE 6 4HELF20 45
+, EEASATFLKRTHEANFARL X504 8, £+, % SCI.EIISTP 4% =
AR ENHKT 30 25,

HATEEMAZARFEHEETM A RRZ"HRFT A, R11ETENR
BELENEAREDE AR EE B EUIEERE EREEE RN R
BEERMEMES AT RBELENE LS FERENAH#ATT + EEHH

* Xiil e



KA B EFRRES T IR G, CERY —KEHREW,
THWE EATREE EABALAN I —(ZAHRELEEZR SN
By, fH,BHEESEENERIMERE 5 — A4 A E w8 BE
AR 0, BV AT 52 A IR B DA AR 4 A Ak ATl

RPN GREERBELEE Y ENAFRERNF EAFET ZERHE
BARE R ANEE BAE TR R AR S MR T R RELEES T 4
HEET RAKEEROEERBEERRT X BB LE M RBHEE T
o5 B B B O B Ak AR A B R DB AR A R M B T G T T R A K
BRI AN T HES MK RZN &, AT ZHARE T HBETEK
%49 DHP 3%, 5o 5 7 £ 5 7HE 32 B 1 7 2% 60 00 01 45 0% 32 oy o AL 24 RO S
B T TR Gt b B R R AR, oF DR AE ML R R o B T
L HE AT R TR A R 5 R A BT AR B BT R M B A b AR AR
G AEHIEEEEFENES T AR X R AT AR R
B A 2 BB AR 4 P R e A b 4R T R AR AL o A
WEMAE RARERT ZHANF AT R EAMAS EXZHA 44
BENE ZEEMRHEREEEREA, FAEREN FRBT —EH L
MO HNE PR AL, AT T HET RS FREK . $ . $
RETRAT 3,3k T RAB T 0 %0 B &, KA B R AR5 98 A R
WA T R EAREL RN AKAR, ET R R, A LIRS T
PE R T RN R R EEA G %, ARG T #O A
FERZATF AP EAGTUAEE R, TAREEBERYERAL
NS FRTZARE L RER, R T REH-Z"RLE % £TH
BANBEME L REE S PR TRENALWRERE K, N ZARELEW
REFRTAZEAKEEL AL R TERARS LW AM, RHET -5
RFVIMHE T R R EGS ER ARG, R AR R B R
SR BERBTAERE GFARYRELAN M RE S @rk &
TEREGSENEA HENEIAFROIZERIE ST RL TN, 8
ARATHRERAF* AEREF LB BTEERE S S M0 EE LBk
RLRE T GIS R B BB A1k K I AT 0 T AR 1Yy
EAEGUPEE FFARTETFRAOBWERARKELE, UL ETHAK
By GIS BRIEHE A T 2 M HB AR K vk R A5 M Fn I K s | 2 45 )L
MNEE B E R R AW ER L ETHT A SERELEEDZ 4,
B, BERET RERELBG KRS - F LR,

AEUARER  AERBTERORRF LS RS EL LB ERE A
RAZABFEZEATHAZR YK EREIM G 54 £ (40023004) B K

¢ X1V *




FEAEBFR TR (OIB) FE“KEAXA L RLANERLE T AR
(G19980305084 ) Fr * 3t 3o A M %k -5 6] & B-H 2 4 R oy & L AL E”
(2006CB701305) | = K & # A #F 78 & & it %1 (863 i+ %) W H“ % R = 7| # 4=
#AEH A" (2001AA135081) XA AMF AL FEAFE ER AKEMA
G HEGEAAERNELFXEHA"(49631050) BXER/AMFELE
BTUE“ 2T Internet B EF B R LA A" (70231010) B X B AMFHE 4
B R B E R ALK £ WIS 5 B " (49574201 ) (B K B A A
FHAATE 5 B MR B AN E R A PN R TR (49874002) |4 E
RFEELF AR XELTAE“LREERETHA AT EKELZERIL LR
(2005057 ) | & # 4F 5] 4T B X B ff 25 4 51 B “ Development of Infrastructure for
Cyber Hong Kong” (1.34.37.9709) & A& AT H KX K F* 427 E
“ Advanced Research Centre for Spatial Information Technology ™ (3. 34. 37.
ZBA0) M E WM+ A E AT E A GIS 45 E o & I R K H A 18 & E R I8
fRE R R AR (98049801) M 2 ZREEIREXER LR ELXLTE
“REBEZEAIEISER AR [ WKL(97)0302 ] fo“ 2 F 3 A 2 7 19
EREREEZEI A" (030101) KX A F #5122 T H (216276081 )
PEWMLEESTEETHRELZEANA NS B REE (2004035360) |3 ¢
TREXRER LR ZELSTE KA KR B A" (SKLSE05-15) F1 GIS
BAHELALREZEALTEH“ ETZEANTAMTHKAELRE”
(WD200603 ) % 10 & /NFLAF B o9 % By, 1 % x LA £ & 77 T 89 X Fk bt
By R 5 !

AUR(ZEAHREZRBERGNA) PR ML SENARENE
BEENE R RENTABANFHTHNAR, HFP , AFE—FE =
EEH2FH#RTTETOMBEEAL FERABRFE _EERETKT A,
T B, A o 3 SURCRT 5 AR, o BL % il 1 2 4 0 A F IR

EERCRBTERFRIFBRAEAKTHRRE L L S E KT EENW
KREMKFF HFEEOARFEF, FHLURORBENBFRBA LERF
BEBt + Lotfi A. Zadeh ZH&E U X E R HFEXZ BB . KE L E 2 # Data
Mining ; Concepts and Techniques & # & K M 2% 09 4 By, (1 78 A He K 4 3£ X
WAt E A RETTEGAEREL MEKRKIZIER,

AERMAFHRA, AR RERL L BHWAELE S ELENKS
X, AR ET S KT AFSIRA K,

ARHER, EHMNER KRIEHF FRE+L D8R AGHE.
ERRELE WO EHE IR BEHEERL B XEEL YRTHLE
MR TEEZNER, THEZKR 4+ FEF %K+  Michael Frank Goodchild #

- XV o+



