B8 B2 K

2004 4E 3 A

NERS . 1007-4619 (2004)02-0165-07

JOURNAL OF REMOTE SENSING

Vol- 8, No- 2
Mar- . 2004

¥ M

E T HEEXSRAIRRIERZ [BHEIER R A H

S — N -
(BPUR: S AE B S8 TR O, e 2 430079)

 E.

PR T — ol T 1) 0 G IR R0k 1 S (B R e SR 5 VR TR TR TR L GIS &S [E] 3 M T A

FEH NI AE GIS 28 R4 S AR SRt . A GIS 28 A 43 M 55 S R R T A 46 & 7R BRI 4 — B
PR IRAE R S e o SRR T Dt SRR S B ple SR = S o S SR ZE AL B O e RS A TH
L FEAT YRR TR S B (A HEEE b SR AY B REAL . AR AT USRI AT 55 MR 2 e B R A B 45 T 40
VRS J2 U 2 Mg AL R PRI RIR 28 58 SR o e 33 TR o 0 S R A T o) o G 3R s i 2t 17 28 Il R 26
F T R R 7S [RIHEB p SR RE  J5 VA Y S P A SE B A5 2SR IE

SRR OIS AT T A G R A R

FESES. P28 NEFRIRE: A

L 5 5
75 [B] Hh 3R S5 R 48 (Spatial Decision Support Sys-
tem, SDSS ) J2& Hb 3 & B 2 4t ( Geographical Information

System. GIS ) () — /> B LA ¥ 7 [a]. H K 2 %4 GIS
R 295 HURR AL B — 6 2 by AL i 135 8L 0 IR 45
F) P S 150, S 45 BE TE R ZR (9 S0 b RERAE
B A SR AT AR e 7 5 HRINAE T GIS
(ELFG R 20k SDSS ) 3 I =K fig h BiE (40 22 18] 447 )
Toi: 9 Sl [ R A3k 2 4 F) 240 B T AR B e 24
A SRR L 14023 8] 43 28 28 (a1 AT
—AMESS ERATAT ph 23 18] 347 51 TC 15 45 11 1E i
ORI, R R 2 ) ST T 28 ) LR, iR
B B L TR S TR b LA % 2 i Sk ) 6 2
s TEEL IR R S AR RS S)
HABAEAIRA 38 S 7T LA & 40 SR A IE
PEUY (AR B AT A B AR 52 5 GIS
IREAEAL. ZROUE N T ERESR PR B O AR
BRI T SN IRAES 1S BT BEAE A T 28
HRTIAR [ 358 B e s A 55 3O (U P R
T R SR T LRI TR P 2 B
U 5l 2 T B e S AL A SRAE 2R 5 rh R AT
S R U AT DA AR B AR P R k7S

RS E H. 2002-11-26 48T H &8, 2003-04-18

gﬁ@ﬁ‘)@@%@ﬁ@%ﬁ%ﬁ%ﬁ c%ﬁéﬁ i éfi‘?r%’lz%)fg%fr‘%ﬁ% lf?)ﬁ@l%% htﬂ)blfjgcﬁ gﬂlgll‘)lhts reserved. http://www.cnki.r

] PSR S FF

TSR R LE R, A IR AR AR 512 B 30 AR
BBGHAT T ICRAY BT (— T LA 13 490k TR U
AT E F AL R sl L3 B 3R . (H= AT
(TR LS T ) PR, 0 1 28 A7 KR
P B, s AR R AR SR IR RE IS A 8T 7
HRRAIRBUR SR A, AE— N BT 2 E
(23 A1 e 303 R e oh, T ST — /M 2 SR
FR B A R eI | AN AR R
7 LA R 8 Y R SR B AR B %2R R
ok, HEREH I —E R BT R 2, I —Fh gt
—f | 4T BT LA 2B B R SR SR TR R
FR R R IR

7 R U S ST AE — B A e e b B
A~ - - Then- - - ” B2, T LUBEHFHURE 7 A 253K e
AT HRBUER A I T 5 TS B AIR
TR GHE, ER A i TR AR BT
B HE I F I, B2 BRI S5 K AR A R K
RUSET U R GARE e, =S HBUITR M A —
S HN . S BB ACRAR Nk gs A g
I, AT T V8 S 45 HE 28 S R 353k 7 vk
01 23 (PR e S A T b R T AR TR, 2
B2 (IR ) ST T RO TR 4 i i — 25
S A I JE T I 2 SR R AT A 2 ] PR 2 ]

BT, Wase(974— ), Bk, RPUORFEEI R 5L LB, BUNSE GIS W AT .SDSS 4% [l A1 L8 BRI 5%, &R

R 10 RAF,



166 P

ping

¥ F8E

PRRFEIRTIUE 7E AR 7 o A H— Rt A B4 1t
FRRAME I SR8 D RE 451 4n 2 AR b iy 2 ] 0%
FHERE RN I AR HERE P DASEI 28 [ B 0
PRI SR E A . B TR A FR
I AN E B R S BLTCIRTISE R S I AT
R 2% ] AR e SR 2SR A5 28 R HR A P Y R TG
P, AT & EIREZS B ATRERIA 5 %38 [AEHAE 52
I GIS =[] b i 1 57 3 $2 R N ZUATR
%%1K (tesseral representation ) P Y FF%5 [H] W, X PP
AR AR T LUK 242 A, W%
TETF AR S ESAT R H R A, BT GIS 55
WRGANAL TAAH R BUIRES B GIS AR 3
FR G B S A T ()45 i 8 ST R R ok e A 25 [A]
R SUORIE S5 . A EER M — TS AA B S
RSk Gy — AR R 21 45 GIS 25 ()RR 55tk
HAE

A SRR BGR A © 22 B A AR R HCRE
77, WFE S TR HERR D s v A HIR 0 28 T T X R 25
[ IR RS IR T A B e T R ek 1 =3 (i)
PERESRE 4 L A B AT 1] X R TR RO 1) 2 [ 4
P e SR T 1) %S 5 1) 25 [A) R SR AR R B S THT [ R
25 [B) S (SR FRIB A & 4 GIS HAmR
RGNS GIS LI = [ R R s it 7 — 5%
ARGEIE.

2 R
2.1 FIRAET A

HRE— MRS, SRS RS Y
SRR 23 (1) 5 A )R AE » R 390 A 2 1) v 5 )
5 — i 52 AR eI, ELBAT— 52 e ] PR A TR 2%
Ve RE A% S L2 [R5 P 4 R R 22, 2% ) R AE e
AR AE R 2 1] 01 5 b & 5 R R MR AR X
B, RAF ERIIER ZHCE R sk S A b, A
TR — R % B 28 R 2, TR e 1R Y
A JRIE T, — 58 A FIRAL B R 5 % RE B X
SRR I 2 AR
2.1.1  SRRYAT EI4HE

SRR o ) B SRS B 45 I P A
Gy e FE R R R E B —A BAG W AHE A
PR T 3 2Rt ] IR 7 R IR R & 2
RS A,

2.1.2  HHRRYZS[E)4HE
[ RE SR B 23 [ 18 PR B SR Y A 2 i)

ety LR RRDORN T H” 5hs B RA
2SR T AR ERRZ ] AR RN HF R
ATE" IRAR WA S E AR, 5
“ B 7R T ARMR IR B — R I 2 B AR A A
W S T TR A] AR o2 B A I 2 i Ak Y AT
W AR 23 [ 47 JREF) A Ik i) 3R 2 i) 3
I 25 [ RTR gl 2 B B AR

2.2 EEMRTEAIRRE

HRFEAR A TR AR B RIE S M ENLIE
T AL, VR E AR TR D L SRR 54E , DAE
YIRS RENS TR, If] M0 S A0 5 vk 26 A5 ik
R0 P S5 T 7] X6 2 AR A8 S F JE AL She A AR A fig ke
[ R, 045 A ] 2 780 A R 4 — RO v 2 FB 2K
PLFRIR . B XS S BB PE B e Ak 25 HLH 58
T SEIL T AR A ST | RaRE L R B D,
EH T RIA KR E 2 BA sh S s E SRR AR
X5 A BIR R, A RMAIE L RIEENE R
HEE
2.2.1 =EHENHRSE

23 ) e SR e PR T A SN e S v
o AL I T RIS 5 R R, TV E A
SN R SR AR 43 R s ) HEHE e SR A =5 S0 AR
AP SR HITR DR I = S 0T TR RN e 3R 0 PR 2 25 [ 4 2
PRI FEAS S5 T e 5 RN TR SR 73 A 493k PR A
TR, s R 18 B anfa] Zb AR ¢ /) =5 S AR DA
FRAIA) A i TR N SR A AR e 2 4T
FRZE R PRI | 775 W R e 9% DA S a3 i VR ] 14
ZH, B FRRBSPERNR, SCRIRHE LR [ AL e HE
FRBLA B AR T R T AR S, XA (]
TRAT 55 04 IR SR 7 A TH 1) X 2 3R IR 1Y 7 vk
Zp AL T S R R B R4 S .
2.2.2 RERAMAMERMRRE

N T A S ) e S R Y R A T 41 41
T EX R ARG AT EAH R, =S AR
4328 PSR RITR H Sl AT TR RIS i e R R 4R
BTATEIF AR 2 Ry e 5k HER 2 iR 2 B F18
P ME ENTT AR, BRRHE LR .

REFGURE  Fr 2 PR s B T

PR
g TR AR BT
FIRZ
FE FFESFFIR AN ITCE. )8 FooH
PR



% 2

OSSR B T I [0 % R R R 1R 5 (] 4 BE phe S S A 167

RFE JFRICENMR. BT oo

HIREIT SR ARA IR Z AR G E
FURAHERE T, FIIR BT i S S S AR T
BB A AT 2 ) HE R P ], S SR AS
FAZE R R AR WA B B T
WK,

PA b2 2 AP SR U 2 S AR L AR BT 2
SR TE AT ARSI T AR A5 AR T | AT,
TR R AR I () 25 ] e SR R S 2 IR 2 4 (1B 1)
Hh R AR TR TR A AR 1E B, 1 b SR 451
WA T FTA R S R S5k 5 B DA B —
AN, SR T KBS T a2
S E BN TROWE. RfEFREBa8T
BTG TR S5 M (5 BRI &5 IR T2 AR T, iR
TCVE R AR Z R A S, B TR LR 2 58
R B RN R AR vk, K e SR AT S E
VAR TG E] A JZ BOPR O D SR R B TR B AR TR
A BRI AR 0 BB RS - R AL Bk e
RN G ARG,

[ %SEER |
l
BT BT -
43 2 H A% [ ]
R) R,

=

I I
[ ¥Ry | [~ ] [ R |
| |
wF% |l RES
Ry) |_| (Rao) |:l
] |
FHRAKTH D FHRUKTFH
(Ruw) (Ryn)

= |

SR FMRETT |__—| HMREATT
Ry (Rona) (Royes)

=

BL O RIRZER 2 R il
Fig-1 Layer Structure of Knowledge Class

N T REFRE AR I 2S5 1 AE PSR AR Z
IR GERE I [ - AR I B PR AR SN 28 0
A Z& {4 (Spatial and Time. ST). FHIRIASEAE T
MRS ] S . R I AR E A BA

A i s A BT B ] 2 7R > ZR B AR S mT A
AR AEC A B[] A b R H0 4% 26 Y (Abstract Data Type
ADT) & RTRA I )5 2K ST T 28«
ADT ST_T {
Methods ; -+
Attribute ;
Time t1;
Time t2;
JSTUT st t;
stt B FRSE Ry I ) S % T 28 ) 2 14
7S] AR R IR , IS g SL— A FHRZR Ry 25 [H)
IR AL S
S(x>y,2)=V
Hrb xoyoz EAAEAR R V O —AN8 & 2%
FAFR ARG G FNIZFIRZE, X PR SRANR
{1 3 P R A3 S A 1 2 () SR R R AE— e
T 23 AT R 2R
ADT Point {
Methods ; -+
Attribute ;
float x:
float 3
float z;
}
TE 23 (B3 H RO R B e SCRTTRZE Y 25 R]
PR & o3 1) FIERT 4 st s
ADT ST S
Methods ;

Attribute ;
Point [ 18t :
JST_St_s;
i 3 1 SR MR 28 04 76 F1R 28 B AR B T AR Al
ﬁn —I: :
FTEIIRZE R~ {&sub_ Unitr, -+, Ssub_ Unit,,.,
rule » attributes - methods» ST |
HHRBEIT  KowledgeUnit = { rule.
methods, ST | rule € Rules U attributes € Attributes U
methods € Methods /
oA, suh. Unity, A2 7CFHIRZEHE A1 L N m
RLARZER FE S DIRBUZ AR EEA(E B AR
(Rt S 38 I 25 ST AR PSR N2 - (B9 8
ik 1 H B P& 73 B HE kK Rules = (rulers rules,
«++, rule, /> Attributes = { attribute1. attributez - at-

attributes ,



168 B

ping

¥ F8E

tribute,, ) » Methods = { RuleAdd (id ). RuleDelete (id ).

RuleModify (id ) > Rulelnput (id ), ACT- on_ RULE (id ),

other methods | 73 31] Ay the 5 AR S AR AL L J
Xf— M SR AR R R R . 26, =

<0ID: A. R. M. Mas— HH OID A Fi#A 51

PRRET, A XFR IR SR S B 4 R R

A BRI M BRI T4 B R BT A

PIERAL R T7 V5 S 52 BT B B 454 - Mas AT 519 1H

BB TR B SRS B 5 RN B 75 R

FENIRHR, —NMRISRFIRZERY BNF 50 LT

HIRZE . =Class< K4 =L EZ=<JgH—2%

FLN—= <071 =< &% 1 —~END;

KRG —<FfFp

L4 . . =SuperClass~FFFH —;

JBYE . = Attribute <~ 287 > <{H KA1 > <@ ¥ % —

<{H—~END;

A, , =< Public | Private

(EZEM = < |37 w0 [ e | ok i) 780 | A /R
A=
Eﬁ%<$ﬁ$>’

(e = <R [ 50 [ | 20 | A SRR >
ZEHN . . =RULE <IN 2 5 — << HL I AT $2 = <41
%5 —~END;
NG . = A >
AT . . = F 8=
HIMEER: . . = <FHFEp =
J71 + : = Method << 285 = < J7 ¥k £ =<7 ik =~
END;
%A, , =<Public | Private—;
TS = F R
T, = <FfF R
HEFED . . =Mas{H B4~ JH B8 = <[]
J71%:—END;
HEA. . =<Ffd—~;
HERA, , =<FfF8—>;
IR J5 ¥4 = F A E =
— MR SRRTRZER S E LN -
pop :Object<ﬁ‘%% >>Class<<244 >
MRS = F s
Kb —FfFp
2.2.3 EAIAMERNREE
Xof W ARG 23 [A) e SR SR RGU 2 G Y
Ha e, SRR (SR Ly —HBAH

REAT R IR R A Bl —HEBA U & s
P O R RE A 23 [A) SR 3 25 1) S A AL Jas A A
23 [A) SR BAT AT 9 i G0t BT i 25 R X G 4k
TT DA FE T 1) o SR 1) T JEAE 3 S S AL ) S 3 ke
FRRAY SR, X T — 28 [ 5L HAAERES
ATRAE AT

JUAPIRZS :SHAPE (A) = {Points pts} ;

JRYEIRES . VALUE(A) = { Attributes attrs ! :

i 2 . DIRECTION (A 0) = {direct (i) ) :

F$PEF . TOPO (A, 0) = {topology (i) | ;

FEES X2 . LONG(A.0) = {value | value =>=01};

Hrb A0 WA B] ER 2SR SR XS 50 Ty
REEEMESME. RS KEEP. A1 2 28—
TCRFR G 3 KA TICRAFR B b AE Yk Al
PLE S ZRMRIASAE B 0] DU — B 2 2 18] SE AR (1 4R
A& (H2 T ERAS R R 2 S 2SR 5C R Y
ANHSERVEAEA [ A RR O S HE A 2 57
FrABATE A A AR Bl a3 THE e R TR
FH 922 A 16- 38 BEF Voronoi- 2 14 TE A # £
Fon. UIRESE BARL T — a8 () ook Sk i 2
SCHNRXT G, B AL AR R AR H L E, BT
A GIS B E &SI T — = B 5B R R
AIZHRE BT LA JLAPRZS 5 8 PRIk A ] DL B b A7 i
TERUEZE T sl AR HE A B JR A SQL 15 5 S BLJL
I SRYEBAIRA A R AR TR IR R
BORAR I GIS B SR ThBE SERt T AR, 12
F AR B TH 1] X 52 338, 5 SRR A R S 4 i
ST U BV B R TR FRFNCER
FREGOC R A S T 587 1 B e AR SR, )
fET] DATE TR EA I E R UL RS B . TSR
RICETA AR SAE B, 7528 L— MR DAERE
A BERIR S BRI EE .

T THT [71) 0 5 1) BE DR BSCE AR v o P S DA 5
PRy AT MR E Ry — R A
Sk AN EBESEHBRR B AEASH
i STpR B A AT B RN e R R R Y
FET 1 AE 58 4 b 52 I 2 () 25 52 0198 04 T8 [ % 42
FKik,

S ZE[AIHNSEAY TR B 7 e R
31 SERBAIREI A

AR B 2T T Fia) X R 1 2 e R R 25
1] ke R HIR - 2 [ ke SR 3 SR — 1 50 SR e



%2

ISR SR B T I 1) R R AR R 1R 5 (] 4 BE phe S S A 169

PERGUE R (& 2), FRX RS i R 1 4%
MELHE 2 2R e AR HE B JR AY SQL 1 ) A2 Al (55
BIfEHIRZE)

AR
KES
SR A ,Lii:EmR JGETRR
asgéé r;mlﬁ%% &
bsQL
Fsl A
K
< ) 5 /50
WS HE R4

Bl 2 23 i) e SRR ST B B 4%

Fig-2 Generation and control of spatial knowledge class
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Fig-3  Spatial reasoning result based on spatial knowledge
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Object-Oriented Spatial Knowledge Representation and Its Application

SHA Zongyao,BIAN Fuling
( Research Center of Spatial Information and Digital Engineering, Wuhan University, Wuhan 430070, China)

Abstract; GIS (or Geographical Information System) works well on spatial data manage but has shortage in spatial
analysis- Many spatial decision-making problems are dependent on spatial analysis so it is essential to extend the function
of GIS analysis- Spatial decision support system has become an important research area in GIS and the traditional methods
rely on analysis models while focus little on the importance of knowledge. Model-based decision support system presumes
that the real world is structured and can be well simulated- But the fact is that most of the decision problems are ill-struc-
tured and cannot do without domain knowledge- How to acquire sufficient decisionrelated knowledge and well organize it
imposes a great challenge both to spatial information science and Al (artificial intelligence ) - In this paper, an objectori~
ented spatial knowledge representation is proposed: The foundation of this method is based on knowledge analysis and
knowledge classification- The fact that domain knowledge has layer structure should be considered when knowledge base
is designed - The layer structure and organization of domain knowledge class and classification model know are given in
this article- The whole knowledge used can be classified into decision area class, decision area sub~class, knowledge
class of decision area sub-class, subknowledge class and knowledge umit according to the layer structure of knowledge
from the top to bottom- Each knowledge class encapsulates attributes, methods and some rules- The detail of spatial rea-
soning controlled by knowledge unit is illustrated - Based on our method proposed; an application in intelligent spatial de-
cision support system in agriculture is introduced - The function of GIS offers basic spatial data and facts that are the input
of spatial decisionmaking module- In this way GIS and knowledgebased reasoning can be integrated -
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