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MEHE FE o & B AR (Knowledge Discovery in
Databases, KDD), 5 #% ¥ #§ & ## (Data Mining,
DM) , 2 M S8 of 32 3 BR & 19 L S 1R HE B ¥
FEAANBRKEREY, HE AMT—KHK DM F
KDD & R 2 8 ¥ & # 1 0 H & 3L, & #F DMKD.,
DMKD J& 7 5088 A 84 P 2 B I BK B SR U R/ SR T
7 32 T A 89, R B8 LN T B VBRI T AL
WEHERRBEMEEGHER, BRI EEFER
fie 5N AR B 3L BEIL Y T BL.

25 8] Y8 & 4 7 0 1% B (Spatial Data Min-
ing and Knowledge Discovery,SDMKD), f] PA & X
A W25 (818 PR P AR I BR A R L P RO R G = )
MAEZRER MG R FAEMNTE. N GIS HilEE+d
% B A R BT A BB T R L B BB ML B GIS
R G, 3 F AR B i 18 IR IR S % TR B AR
3S WE kRS, A F SDMKD W75 A 1R
R BRTHEFTN. EUENREEINCHBREH
ERRE S HERE SDMKD HEEHRRTAE.
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19442 3 (Inductive Learning) & —FpIE ¥ &E
ERBEBEABSHREAFTE . EEENKREHE
P& A g B — A M F U F K. 7 DMKD 9,
— R E 2 M IH98% X ¥ & Han Jiawei H % E
H B9 T ) B M B 13 98 (Attribute Oriented Induc-
tion, AOD), i@ f #E & W i B FH T 45 B 2 B BER
(Generalized Data) , 32 b (X R R L) B EIE T E
B e R 0 B 98 4 Rk X, TT DAK PR 5 AR E AL
T 0 X 43 90 00 44 xof J— 4 () R, 2 AL O B 7T
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Rough % J % & ¥ 3% R 4k (data table reduc-
tion) Fi A4 B B /)N # 3R BB ¥ (minimum decision algo-
rithm) AR T, FHEFTURABERT R REE
& #i (attribute dependence)Z &R,

TERBAEE AR KRB, LR ER 5%
155 A XM B A BB T A B2 AT F MK
E7EA S 5T A A SQL 5 3 k4R, 10 2 BUE R
THAEAERE—RKRAR A SQL &5 RM LA
MR, T B T B K.

R 0 ¥E B0 4E 4> #7 (Exploratory Data Analysis,
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B OAE R BRAE , BT #E AT B O A 3 BB D 0 B %
F£. EDA ¥t ot Ma B RE Gk,
BTHESTHREEMEE FHESTGISH
B4y H7. EDA Hzs |44 A 4 BUR T MY
% [} 2+ #7 (Exploratory Spatial Analysis,ESA),{#
REE P EMRE T E.
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ploratory Inductive Learning,EIL), % 5 & B % O
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BRMRTE  BFHEHR READ RERE RESEFH |SHMRTE HAEEH READ RERE KRLE&H
BRI 8826.53  20084.6 343 24540 #iiL 1731.13  35426.6 173 33680
T 3470.40  22724.4 327 27380 LK 4562.33  52707.6 192 58050
# 3935.53  14883.2 195 18910 L% 324. 00 4188.87 176 6820
g 6867.87  68459.6 216 64750 B34 4373.00  48175.6 333 37090
At 6560.47  52315.5 279 35760 #dt 3486.60  41728.7 395 40220
bl 414. 47 3952.96 132 7020 k) 3318.60 51824 210 39740
FE 432. 27 3830.47 120 5490 panii} 2355.47  30530.3 113 25520
baF:-] 6944.40  74522.5 479 50200 I 2524.67  47690.1 468 60070
[iiig 3701.80  22177.7 167 12480 i} 2578.47  36766.4 137 25220
sk 74 3541.07  26659.6 123 17000 B 1238.47  24994.3 117 22870
oA 3477.13  18682.5 286 10310 b 3] 433.53 5146.28 212 6870
AL 4911.53  14877.7 156 15690 ppll| 6307.20  92187.2 340 63710
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1 FEHE K L x & 1 16 RE /N o & G 1
2 HILE H X Gl 1 17 RED wh % GE -7 1
3 pi B4 S 5 H & 1 18 RE N & il 1% 1
4 El4:1Y X E4 th -] 1 19 RE H % S g 1
5 b4 x % Gl il 1 20 hE il Gl x i 1
6 14 N & /h & 1 21 G s % Gl G 1
7 b4 N & A 1% 1 22 B i h G\ e 1
8 A4 x F4 X -] 1 23 ki h % X & 1
9 b4 i A G 1& 1 24 (kY o H 7N G 1
10 wmHiLW Ly A 1% 1 25 B h o /N Gy 1
11 (i A B H 3 1% 1 26 :oF:i %N P Gy 1% 1
12 [iEIA: H & P L3 1 27 [il £ N % x -1 1
13 i S & h & 1 28 il S N H A glic 1
14 [iEla:Y LY 7 x & 1 29 HE®H o+ & H 5 1
15 i [/ AN & /A % 1 30 - E: & %N & 1

HER2IHBERBEFEMRISIT POS xx.muam. xwasm R H)

U/IND{K 8 }=1{{1,2,3},{4,5,6,7,8,9},
{10,11,12,13,14,15}, {16,17,18,19}, {20, 21,
22},{23,24,25,26},{27,28,29,30}}

U/IND {1 # ) = {{1,4,5,8,27},{2,3,9,
10,11,12,14,17,19,20,21,22,23,24,29},{6.7,
13,15,16,18,25,26,28,30}}

U/IND{& W A B }=1{{1,2,9,10,11,16, 20,
22,24,25,28,29},{3,6,7,12,13,14, 15,18, 26,
30},{4,5,8,17,19,21,23,27})

U/IND (R %) ={{1,2,8,14,19,20,23,
27},{3,4,5,9,11,12,16,17,18,21,26,29},{6,7,
10,13,15,22,24,25,28,30}}

U/IND{f& Mk ™= ) = {{1;2,5,16,19,20,21,
22,24,25,29}),{3,6,7,9,11,12,13,14,15,18,26,
28,30},{(4,8,17,23,27}}

FREMITENT.

POSxyg (b 7= H) = {10,11,12,13, 14, 15,

20,21,22}

POSpuman (Rl =) =¢

POSgyrn (R F=H)=(3,6,7,12,13,14,15,

18,26,30}

Posmmﬁ(fil[kftﬂﬂ)sz

POS xu. gurn. xuew CRI=H)={1,2,3,6,
1,8,9,10,11,12,13,14,15,16,17,18,19,20, 21,
22,23,24,25,26,27,28,29,30}

POS ga. wams. wurn CRM D) =

POS k. summ xurn. zunm CRM = H) =
POS xm. guan. runw CRALHD

MU EHBERTUES, B FEXBEWEHR
(FLEANBOB/NT B A B H 30, PAFEKBRE
EyEMLHKBELRR B, RRRER—BM,
HA—-ZHEERITH 4 Mth 5 FEREELHM
[k E BERR . Fot, el LEH, E&ERME
SRR AR A BRRY B MR, T B 1 LA
RUYBRERFHTBERERBEREZRY, TUER
Hep—4 B, RMNEESHHEEAX B, HE
FHETH . BRRILATHE N THEH RS .

BEEMEINAGBEBELETRSE, ZHEER
HBMME. AR T EE SN THW BN R GRS
EHHTRE.EERTREAASWERELER . A
MR, MR E R AR, BT LA Fl, % T
A8 FILH 12, FHRW AL L BRFERNREKE
B JR TR (B AR AN B W AR 7= o e SR A R, B R
MABHERBHESEHE. ZEFTEERBHMEN
BRRTASHEBRBRLWRLRER 4.

FAWE—FICFECGLH) X — FK K,
ICFR A BE T LUE /R R ML i SR 3R, o A
3F 4 HR—BHM, e 14 FHAN K —B M
Ty, B m . BN 2 AT LA AR U R ARk A B 2 Wk
oAb 7= AR HL 7 T RARAR AR R AR T AL,
R FEHAL”,HN 3 M4 A UAEGH BRI UWREK
AT KU ADE KRBT SE, WKL H
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1 AR G X o 2 14 KA E 2 H [ 1

2 AACE & &F 7% 1 15 b S & # & 1

3 el % # [ 1 16 HRE % N 5 1

4 ElA: % § H 1 17 ki A x o 1

5 Jt# 4 %N f& 2 18 HE8 f 2 # # 1

6 e[ 454 % X [ 1 19 Gakd Gl /N 3 1

7 =44 # F % 1 20 Gk % x -3 1

8 [EA: g N & 1 21 ok Gl N # 2

9 LA i & & 1 22 B & G f& 1

10 FALES & T 18& 1 23 FEEE % X (-] 1

11 FALER & %N fi& 2 24 i H %N & 1

12 FEALER & X fi& 1 25 L # H G 1

13 b ¥ G h H 1 26 Lk & /N & 1
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s o~ iué ﬁé ?22;155 - HES T EIL J7 Bk W mp AT ¥ A Rtk .

1 - i * i 2 $ £ X W
2 — % — 1% 6
3 1L £ o 5 1 1 Frawley W, Piatesky-Shapiro G, Matheus C. Knowledge dis-
4 JbE % h i 1 covery in databases: An overview. In: Piatesky-Shapiro G,
5 b6 % * B 1 Frawley W (eds), Knowledge Discovery in Databases, AAAI/
6 P & = & 1 MIT Press, 1991.
7 T 2B _ _ & 6 2 Li Deren,Cheng Tao. KDG:Knowledge Discovery from GIS—
8 RE th — th 1 Propositions on the use of KDD in an intelligent GIS. In:Proc
9 RER % ] & 1 ACTES, The Canadian Conf on GIS, 1994,
10 RER E4 X o 1 3 BUE F8C.FER FHRBRENGAZANER &
1 ik - - i 3 WML R A F 2R, 1997,22(4) :328~332.
12 B £ - B 1 4 Han], Cai Y, Cercone N. Knowledge discovery in databases:An
13 EY H - &t 2 attribute-oriented approach. In:Proc of 18th VLDB, 1992,547
14 PR AR % - [ 1 ~559.
15 L=k H 7 1% 1 5 Pawlak Z. Rough sets. Int Journal of Computer and Information
16 LK i i i 1 Sciences, 1982, 11(5).

REH"EE, X EAFERNU——F i, L ER
KRAEGME—FURRARMTRET . &M
R T KBALE R OB R BB SRS ™
HEE AR, X FRERBRREBEEENMNE.
X—SCHIUERT T B R H N S 7 Bk R AT AT
MARE. SR, R A UCE B E I+ & KX
. RANAREEE , EHME.

3 &FERIE
A SCHR T — R B9 U9 9% 5 7 ik EIL,

B 8% EDA/ESA.AOI 1 Rough %5 H RER
Bl—&, UM BEERAS M EESR A

6 Ziarko W(eds). Rough Sets, Fuzzy Sets and Knowledge Discov-
ery. Springer-Verlag, 1994.

7 ERYLE,EM{,FME. £ T Rough HERH GIS h AT
MARRAHFE. L. YELAFRRAMLEZBFELRX
#,51,1997 48 11 .

8 Batty M, Xie Y. Modeling inside GIS: Part 1, Model struc-
tures, exploratory spatial data analysis and aggregation. Int ]
GIS, 1994, 8(3).

9 Hoaglin D C %3, bk b gt , BB ERE. HREBEST. LK.
FESGH AL, 1998.

10 Han J, Fu Y. Dynamic generation and refinement of concept hi-
erarchies for knowledge discovery in databases. In: Proc
AAAT'94 Workshop on Knowledge Discovery in Databases
(KDD’94), Seattle, WA, July 1994.

11 Li Deyi, Han J, Chan E, Shi Xuemei. Knowledge Representa-

tion and Discovery Based on Linguistic Atoms. In;Proc the 1st



118 KRS B 45 - PRI B0 V9 4 2 5 O o A 25 (R 5308 B R B3R 929

Pacific-Asia Conf KDD & DM, Singapore, Feb. 1997. tional Archives of Photogrammetry and Remote Sensing, Vol.
12 Di Kaichang, Li Deyi, Li Deren. Knowledge representation and 32, Part 3/1, Columbus, Ohio, July 1998.

discovery in spatial databases based on clov_ﬁgi theory. Interna-

Knowledge Discovery from Spatial Databases
With Exploratory Inductive Learning

Di Kaichang”'?, Li Deren? and Li Deyi®
U (Center for Remote Sensing in Geology, Beijing 100083)
D (School of Information Engineering, Wuhan Technical University of Surveying and Mapping, Wuhan 430079)
3 (Institute of China Electronic System Engineering, Beijing 100036)

Abstract An exploratory inductive learning approach is proposed to discover knowledge from spatial database. This approach
integrates attribute oriented induction method with exploratory data analysis and Rough set methods. It is flexible and general
purpose to discover general knowledge, attribute dependencies and classification knowledge and so on. In order to satisfy the
requirements of background knowledge, several methods are proposed for generating concept hierarchies from data. An ex-
periment on agricultural statistical data of China mainland shows that exploratory inductive learning approach is feasible and
effective for spatial data mining.

Keywords Spatial data mining and knowledge discovery, Exploratory data analysis, Attribute oriented induction, Rough

set, Exploratory inductive learning, Concept hierarchy generation
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