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EADM 4] Bl =25 a8h7] 919 47 GIse] AdEs (vorkflow) A 4o] 3 GIS Bl 252

EADM #4] Hl23E& $337] Y3k 47] MCDA A|2=®le] ZA 5 & (workflow) A]2)o] E3tHE MCDA Hl23 &E=Z
A5

)

GIS =wlQl =249 JdEd A7) MDA =l 2=249 JdE e visgs AF g 2524

£ 42 ox
g
z i
o

A0 g dolge s AWE #AAE Ve R 3 252X Ju AeE A Yk GIS dHoly &5

3]
=
=)
=
M
1%
=
[
H
_NH
[ep)

IS¢} A7) MCDA Al=Ble] TA QA 2 435 248 53 3y u

)

F2A e 7] MDA B ==l 2524 Aol #A35F A Al 7|Rkste] EADM 24 ej==7F 2

229} A7) MCDA Bjl23 2E 2= FADM &4 s3] thdt A7) GISSE A7) MCDA A=

H
B

ofefo] Hdue 274 H7F 2 oAl ZA(Environmental assessment and decision making, EADM)S 4138l 7]
3

I B
7 H7t 2 oA} AA(Environmental assessment and decision making, 'EADM'olg} oA 3h) S8E58 EX
o] 843, A uigk AE, Z2AE 9 g g3, A FHkY, oA APE, AlEe

A% 5
37 A% & e $AL FUit. 49 49 o B ﬁyg% Al Aol oA Age Fz A A
q, 844, AuAY 2 444 29 e WARE 35 BA(tradeoffs) wEel Haksha s ch]

|

H

_5_



[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

S550ol 10-2003643

g5tk o9 A9 o@ A% L A AR Wk, A% BE WA A 87 4F, @
E e ! !

=
=
A3 A Y EFES Uo7 s},

o w

EADM EXES S8 7HE frelstae A8¥s =75 F9 st GIS 7Rt vl oA 24 24
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= (operationalized) & Uth. GIS-MCDAE &3t oA} Z2A 9 EX] o] & 7l EAES thF+ 3ol tid GIS
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HEoEA olgd 4 gtk GIS 714 EADISl Fael WuslAt Al GIS % DAY Ed
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ol

2 FH(syntaxes) 49 ZolHoltt, RE gk
B wE 13 2 3 &y Qv

GIS % MCDAS A3 84 —CF 3] dlolE o] 7] (¥ A~ (syntax))F FHH 9 A

g7 delge] ouE ouEH o (semantically) slAstar olsish= T A vy, FEEHOR

(Syntactically) HolHE %3}% GIS ¥ MCDAS] sH€& WHol IAE z
&% EADM 235 A7) flste] wgkd dojy & As3 ol

Pl wkE = GRS ARESE GIS B MDA =759 &

I ot
Mo 1>

o

=
©

=1

Zeluh, GIS 9 MCDAOIA] AHE-E]= dlolE, o] 9 ®ele] oju] AF zpo] el ozl LA E= AldE ojdd &

Ae 2 FEY S 284S 2Xske d AAAA FelER AR ).

AwhA o2 NCDASH GIS =75 EFlA 374 Ax F dlojE o] AlNEES A9 WA Ao A (explicit)

IRAEL WA} AFEA}F 7rol]l P Holx] eka(informal) YAIA N (implicit) FHele] daog 5o 915}. =1
A, Adsdoz, oAt

o e, GIS % MCDA 7idEe] ofvlel e 7MHE2 =45 e dAde= W
ARQAEE 159 Aol 7|dtale] GIS9F MCDA &4 ko] ou/AldeS ZA3ta A, GISS old g3t
MCDA 8245 T3 Hart vk, uiF-Eel A, MCDASF GIS9] Hoje] 2 8§ oldAy & ojdHel Ad
Hzol, 252 & Al&goA & Axgor HolHE selr Hdad davt vy, A8 5o, AHALE
MCDA ZZEgofellA GIS AZEoIZ 3 HA(dE 5°], 54 EAM Al ddd 7I& v)S 542 o
(import), AF&AH= MCDA &ZESJojol M ARGH = §ol9k GIS RZE oA AR5 &old tdt sixs o
ste] Aled Hark stk o] WAL AREAE F AlAE Aol ZPdE R 7)RE EEl(under lying models)ell Tk
AL 7kd Wet 9ly] wWiEe], HESHen ¢RI wAEy] Atk AWE 435 84 glo], MCDA A AS
4o 7 e 34 HuF T2 FastE (MDA A E ofya) .7 GISo| tial] dE7F AlextE HAs)
Al MCDA Bj2=3E Fa&t7] 98ke] MCDA B-A]7ke} Abejsljof st da] Zalw, GISSH MCDA ¥ 39 zke] AWl
g afA gt xAolgke FEe AR ARe] Solth.

AlY Ao S84 EAE GIS MCDA &2 Sl 2524 7|W ¥AS et

w59 1§

S dstH = HA
EADME 18l GISeH MCDA 17820 AliY % 284S 7HestA st 28524 Zdeas Aedt.

A9 HE 78
AFHE e Zodda As Wl 9dojA, EADM(environmental assessment and decision making)
Aol thall GIS(geographic information system)®} MCDA(multi-criteria decision analysis) A]Z=El Zho| A]
g A% 28X (semantic interoperability)g 93k ﬁi’ﬂm%ﬂ% AZ3e dAS xekstm, A Alwes

I 7] GIS®F 771 MCDA Alz=®le] T84 Fho) dHolE 9 HE wihs Adstes 2E2AE 7o 4
7] ZHYHAE THSe S 5AoR e 2y A Es Alwett.

wWEH, A7) SERAE, 7] GISSE 3] MCDA Al2=wle] §) Anjzo] & EADM #4137 #HE
9
[«

e}
T, 7, AT bed de ARE 23E 5 3

=

g2 SHd maw, v 2E2AE, 7] GISS 7] MCDA Al2=gle] §1 Au|2~ zto| ZF4lskal EADM &4
ZEE doleE wEsly] 93 Alig X2 mds xgsk 4= i),
SHo] wa2d, A7) 2522 =, A7) GISOIA AMEEE NEET A7) MCDA Al='loA] ALEE = 7

=
- s fe]
YE bl 9uE AEaAS 248 Ay 24 A (semantic mediator) §&& o = U},

T g2 =W mz2d Ay 222X, 9A AA(decision making) g 93 AB|2 Aold XA (service
chaining knowledge)& A&st= A7) GISS A7) MCDA A 2~89] &Y 5 E(workflow) AAS 2883 4 9},

T oE SHo mEW, V] SEEAE, A7) GISAA #74 doly A B EX ALEE= dEe] A
ol GIS =w¢l 2E=24]; A7) MCDA /\] HeA 37 dlolE A FA EA o ALEEHE AdEe] AHod
MCDA Z=HQl =E=X]; EADM 4] 8235 F33t7] 1 7] GISY AP35 E (workflow) Ao EZFH GIS
Hxd 52X, EADM #4 #2235 53837 93k 7] MDA Al='e] 2435 (workflow) A|2Jo] EZgH
MCDA B== 2E=2A; 7] GIS =dd] 2E249 AdEd 47 MDA =rldl 25249 Ads o] vgds
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st v 2E2X; 9 EAM B3 ddE diojgel s AlMg #AE 7|Hte 2 & 2524 7§k HEE
A hsl= GIS "HolH 2E2XE X33 4 o

[0020] T & S| =W, A7) GIS vl 2EZX =, GIS =y dAHE o3, 9@ I £A49 EA-T o8
AE A& /MIS 2 5 Yk

[0021] T gE Sdo w2, A7) MDA =Wl 252X, NCDA =zt #ed® o3, MCDA dlole] mdle] A4,
Mg, 2 A2 goE sk 4 9l

[0022] g 2do wad, A GIS a3 LEzZ A9 A7) MCDA B3 £E2X=, SWRL(Semantic Web Rule
Language) 7+& ol & AAHE= FHsE A4S 2883 4 A0}

[0023] T gE Sdd wEd, A7 v 252X, A7) GIS Edel 2E2X9 4] MDA =Fel 524 7H
s A3 EF & o3& 712 A|WME BHEA(semantic relation)S £ = .

[0024] AFHZE FdY e ZHEH AT Al=dd dojA], HAFHAA A5 7t HHS ddstes FdYE A
oz e ZRAMNE EIE, V] Hox Fueo T 2AA =, EADM(environmental assessment and

decision making) Aol &) GIS(geographic information system)®} MCDA(multi-criteria decision
analysis) AlZ=®] Ztel] AlWlE A3 84 (semantic interoperability)E 3 ZJda =2, A7] GISS}
’37] MCDA AlZz=¥le] 84 b dlojy ¥ AR WS AYPstes LE2AE 7|fte R ZHJAYaE AlF3)
I, A7l SEEAE, 47 GISOlA #4 doly HAF 4 EAd A& EE dEe] BoH GIS = &
EEA]; A7) MDA Al z="lellA 274 doly HM3 74 Exo ALgEE JidEe] JoE MDA =HQl 5=
Z]; EADM #4 ®Hl==2E 337 98 7] GISY AHEFE(workflow) Aol 23 GIS Bl2Z EEA;
EADM &4 Bj==5 Fdsk7] $18 47] MDA Al=8e) 25 & (workflow) #|4o] 3He NCDA Bji= &2
25 2471 GIS Rl 2529 I A7) MCDA =mll 2E2A9 AEE e wiE S AT W ER
AE 7Ivte s @ 252 7|9k A2E A Ysk= GIS dlo]

o
l

i

=
[0025] B W EADNS 918 GISSF MCDA T4 84 (dlS o), 1 Muls, ool HE)e] Alue 4
Q.

224 ZydYgas A 4 Aot

[0026] T la ¥ = 1bE B de) A AAde] glojA GIS ¥ MDA TS AES] 45 840 tidt dA A AlY
g g =Ag Foltt
T 2% o] o AAoo] lojA] EADN A4S Ak 2EEA] 7|§ke] 4E 48 7hsek GIS-MCDA = Q)¢
a5 EAIE Aot
T3 ®oubgo] o AAde] 9lojA GIS =Ml 2E '] o FERS w=Adk Fo|t},
T o4e 2o A Aol glojA] GIS E=vQl 2ER2A A feature ATES JAIE EAIE Zlolt).
T 5 B ool A AAjde] gloj MCDA E=Wel SEZX|e] o BES E=AIF Aot}
T 62 2 ol A AAde] glojA] GIS Hl~a 2E2X9 A FEE E=AE o),
T 7S Eodgol o AAde] oA GIS FY BE dAE ZAIE Aol
T8 E ool o AAde] 9lojA] MCDA ElA~A 2E2A 9 I FES ZAE Zlolu).
T 9% E o] o AAde] 9lojA MCDA #Y EF9] AAlE ZAE Aol
T 102 B oabg ol o Axjoo] glojA GIS 2 MCDA FYAE 7F visge] oJAS =AE Aolt},
o112 B oagel A Aol glojA wigA HdEs 948 GIS dlolH 2EFR2A9 dAlE EAIg Aeltt.
T o128 B oage) o AAde] glojA] GIS E MCDA MH|2Ee] FAlS ZAE Zlolt),
o132 oyl A Aol glojA Al=Hle] GUI ¢lAlE wAIEH Blojth,
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T4 B ourmgol o AAdo] Qo] Ak BMZRS yjmor AF 7153 oA E(alternatives)S AAE}
7] 9% e dAIE ZAIgE Aot

= 155 # o] A Aol lojA F3F &4 @S AAs7] $1% e dA]E =AISE Holt),

T 162 1 dgo] o Arjoo gloja] ulg daE|Fe] oAlE EA|S Zlolt),

Wy AA5] A FAH g

o, ¥ wel ANdE A¥d =W

1l

o

Fasho] ASHA 2@,

EADM(3+7 #H7F 2 9JA} AA, Environmental assessment and decision making) #2Jo tfgh f43 W42
GIS 2 MCDA T &3S 7|¥to g sk}, GIS9F MCDA =159 B2 Ao &84S B3l FAdez &4
g3 g den, o7iA o] EFES 54% 3 EAE tF7] fste] #dEE HRE w3 o Qdrh. e
GIS B MCDAoNA Ab&-E+= 2™, &of(terminologies) % Eﬁ ]‘34 thFst omjol] ofa) ity = AlWE o]HAg
(semantic heterogeneity)?] &A= olg|dt =159 A5 S84 3 FoE=2 <lAE o] g}, 2 &
4(environmental application)<S 93k GIS 2 MCDA Al~E) 7P-4 bole wghe F pAe A 7+ gnE A
st7] f1eiA AR A Aol o &ghrh. B dHol = GIS P MCDA ] AH|2Ee AwlY A 284S % =&
22 7|9k g d$ A (ontology-enabled framework)E A|&ett};. 53], & Ao = GIS 2 MCDA AH|=E
b oeFH T BEFHA ¢k oulE zhi= 37 d|o]E(environmental data)E w3 AT &8 71 T
$ = (interoperable framework)& #l3do 24 27 <o)Xl ZA(environmental decision making)el wdt Jw

gk 7] & st
GISS}F MCDAS] AlwHE Ats 284

(D) 71

GISSE MCDA P4 8459 FHe 35 $84 /el = A4
oth. 45 £&4L GISSh MDA A2 2 An w3
dlolElst Juiz MCDAS] o8} EEHOE AL 5 9w wrE B
SEMCDA A12=519] (S99 35 28-S 7Fsst sk Zolnh,

T b Feel ARE A2E
= e, o714 Gl Qe

&
stk BEE oW e BHE 95k GIS

= 1a®t b F 7HA AlYEIE A}ﬁﬂ@ GIS9F MCDA T4 84 7 FE 849 /MES Yehdo. o Alyg
5L T AA BA At giFEE GIS EE MDA FAL29 AMES Fulelal 9lE W] o EdlE A4S
$EAE AN FHGIS-FA vs. MCDA—TH]).

T la' FxsH, A WA Ay Lol ALgAlE 2A A Ba3E 5] st F2 GIS A8 A
Al GIS FHLAELS AdE 713k el $1AE(alternative locations)S AA3t, 3+
E(criteria maps)S Airgstr] g xEs 7l

N o

M
off &L
to it o

(spatial criteria values)& ZAAsta, 7]+ W

T3, AA A B B UdEY o AMs A3 Ve W A3r7= T 24 (overlay analysi
s)S Fagit, o] A9, GIS FA8AaE] Mol YFiE Ik A4 B4 ZRAAES A7, ©X
ALg2E =] ekt Aldkd AAQ HlFS 2.5 fslA 0 MCDA T o} Hs &3I4

(interoperate).

A7 HeaEe] diFE GIS 7wl o8] FaAEE A WA Avgest g, F dA AuEedA=(E 1b #

4 AL #Ast7] A8 o wol AFEEHE Ao vk, o] Ay elA, AHEAtE

% Z2A|2(Analytic Hierarchy Process)), AF&xF A® (user

preferences)< | %] , 54 NCDA 71& (8 B9, &A1 7% H3HOrdered Weighted

Averaging))& 7|Wro g =0 #=9E Axtsr] e vs 2 UE #dES T¥et, W=

A aEE A TRLAES AYsit. o] FHAEL 24 AA AFE Aty

el T 71FE HES 2, W A TAE Y8 GIS FEol 9 Hrl AnES wkder] Js T GIS T
AoArET JE 83,

44 Ase Frs
|

GIS®} MCDA T4 849 A3 84S AHE = AWE SFdA F2 s 5= gvh, AgE 43 &84
(syntactic interoperability)2 GISS MCDA #4824 RF7 A4 AR w3ks ¢ 7 oy Al

el stelstE AL oulitl. AlejE A5 £840] HolHe TR EE EHo 23S wRE wbhd | AJulg
A5 28X (semantic interoperability) $tE = dolg o s <4S 715384 3ok, AWlE As &
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[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]
[0045]

[0046]

S550dl 10-2003643

Ao A ~(source) H ’V\](recewer) ATEYO(AE S0, GIS E MCDA) AE&AS FAEIHEA JrxH BE
SHA] 92 ouE zZHe= HloHE HAEEE GIS9 MCDA T4 8259 3ol

(2) &%

GISS} MCDA Al2=¥leo] A5 848 AR wdld Fad BEX Ao (bridge language) S A|Z3= UAS wF
o] i U ALgS a7 ). Alg g 2 AJwlEl S=F(syntactic and semantic level)olAd A3 84S 3
AAZIEE BEF o2, GISS MCDA Hoko] sHA|= 2 /iwts] <o),

GIS gHAl°l A, 0GC(Open Geospatial Consortium)i= #|&3ZF(geospatial) ZE&S 3t FHYS &5 7t
ggtom  olE GIS TEddelA Ar B g, &olEE AlFert. 06CE= = A|EFE7]T(International
Organization for Standardization, I0S), W= A% X|2]dH 93] (Federal Geographic Data Committee,
FGDC), =47} ¥ZFAH K 7]¥k(National Spatial Data Infrastructure, NSDI), &%+ #& % E3(Spatial Data
Transfer Standard, SDTS) % AR 7|& X A Y& (International Committee for Information
Technology Standards, INCITS), <X A& I3+ AR 99Y3(Digital Geographic Information Working
Group, DGIWG)S] ¥F % thE F/(abstract) T W& (content) ¥FEY AX e AFFL +8 £ N
et b ddske A 71l o] A AP R " AY A2l (geo-processing) AHLES FTHEE N

Ha s &8 713 58 e AYAY AHAELS 06 8 EFolth. 0GC= A (specifications) (&
Eo], FAH(abstract) ¥ F3d(implementation) AF¥)S Ed] Agl4 X3 BlA2aE GAstE Ao E3E5 &
o olyd XFEES A4S 84 9 FAES UFT AP Ao s gk,

- MCDA %<

MCDA &7 W JidEel EFE3l didk F¥ = ES Decision Deck, EWG-MCDA(EURO Working Group on
Multicriteria Decision Aiding) & SDS(Spatial Decision Support) ZAZA]Eo] ola] o]Fo At #F34 A+
AE9] AAAIZS] Decision Deck MCDA Z=wlollAM dHlolE EFES Ao, o= thgs MDA 855
Ao 8Hoz wEr] HAste AEYE 4 & UMCDA-ML(Universal Multi Criteria Decision Analysis
Modeling Language) % XMCDA(ZE3bel XML 7]uF MCDA) Folgh E¥ch. UMCDA-ML-> MCDA 7IHE 2 dukzQl
o]} BZ 3} (generic decision aid processes)S EHd = HHAZHQ 2y Aol %U357] 93 Decision
Deck W9 738} WeJQtE(scientific initiatives) % 3dhytolt}. XMCDAx= MCDA oAl 7HAl(objects) 2
dole F2E Jehd7] fJste] BEshE XML AFES A1E8hE, UMCDA-MLS] 12~®l 2~ (instance)©|Tt}. XMCDA i

Q E212 MCDA ol BlAelal F3E dloly Fx& AFstiL, o8& 7Fs3d MDA =79 o|dAdS s4st
& o], vheksk MCDA LaelE 2 1 Mu)x Aol (chaining), & MCDA /Iy
AREahE ThFEE MCDA 9 APj= 2 =718 A4S 84S &olakA dt=

EWG-MCDAY H®7F 532 AFE Fxstar MDA Hofe] el 7lofst= A 24 1H(working
group)©]th. EWG-MCDA A2A| oA ¥ 24 A &o{3(standard decision aiding glossary)= &3glon,
o] &olol AAE &5 EF MDA ZEEAY T5& A3 AMEE & Ark. E tE A EddA, I3 A
A A 8(spatial decision applications)¥ #HH wFE] UELAQ SDS(Spatial Decision Support) Z1
2AFE SDS AFAE 2 FAALES A% HAAQ do(REFEA) 2 AR 24 SDS AA xES e
g}, o] 2L SDS ok Ul FHA A4 AA T EHF2A] MCDA Weo] A JdE(E], W, TE,
=g 4 E%], dlole &2 & XIS FEASE tiETh
(3) =7 § M= F 2EEA
- g Az
AA GIS ® MCDA 715 ZA7& 7] Aste] i 2AAT AFFA AHEE & e A 8 7hse B
GIS ¥ MCDA 9 Mu]|x=Eo] dtt. 53], Web Feature Service(WFS), Web Map Service(WMS), Web Coverage
Service (WCS), % Web Processing Service(WPS)#} 72 0GC ¥+ T5°(0GC standards-compliant) AH| =&
ket GIS HEof AFEE 3 Y. FAFSHAL, Decision Deck ZAZAA]g-o 2]k XMCDA 7]¥F 1 AH]2~E-L MCDA
Lol tigk &olg S 7hs Al k. Decision Deck §] AMB|ze H-8¥ = 725 Aesty, o 5
=22 MDA AFE A, By Fol 2Ed + 3 F oA AFFA ol& ZtsstA e F AdE Fax
% (A7

B Q8-S http://www.decision-deck.org/ws/webServices.html #ar). daglE #H
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[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]
[0054]

[0055]

S=50l 10-2003643
A1 XMCDA ) MB|AE2 712290 MDA Z2A2E 3k, o= AdsA dadthd(chained), MCDA &5
A .‘6‘_ _E

AMEA 5 4 Ark. XMCDA ) AH]=E52 XNCDA 3ol 7Iwkete] A5 8ol 7bFeatrt. #AHE GIS B/5
= MCDA AHI=E9] o] 8 7hedS B8, f AMulaed st it 24 A8 aidsty] flste] AHgsa 4

3] AlwEle] gk GIS9F MCDA T4

oL

)
M
il
o
=
it
prh
s
fin)
o
X oo
H lo
o
flo o
il >
fru
N
o =
1o rot
o to
o @
o 2
o il off
tlo offf ¥ ox. offl

Boabgola AbgEE WHES dde 2E2x 2 GIS/MCDA ¢ Anjze] ZEke s & 7t $HdF
GIS-MCDA Z#Hd$ =3 MEs 2

3 2EZA, GIS "oy 2EZX, % GIS-MCDA W 2E2X& X&), GIS E MCDA =dWQl 2E2A+=
GIS % MCDA ZtztellA] dlole] AA 9 A BAHoz A&y e= MdEs 2A5stal yepdith. GIS B MCDA
23 LEZAE GIS 2 MDA EHQl SE=X 9 &y Ztzte] g A4S E et

o] T Y= AHRA7E 54 FADM EAJo] th3l GIS-MCDA LA4E(dZS o], &3 Aok 2 A B it
A4 T3 5)S AYsA & 4 k. o] ¥ GIS-MCDA 8452 GIS/MCDA BlA~d 2EZA|Z
GIS W= MCDA B ®E3l(template)S& Ao mM AHojd & vk, FHF 4 &
ARE A7) Akl 875 AR A doHE d8® g dubdor Ag
At B g AAQl ik E, AdE 2 VeSS AAsES oAl AAAE AAE] st A

o
o whAutem, dold RERAL Ay Bad gus wdsa,

A2l GIS 9 MCDA B~z 2524 k] SWRL F2lell ofsl] AA == 83 2y S5 A4 7|9kete] A}
42} 54 (user-specified) GIS 2 MCDA EjA3E AFHo=z W
operations) O Fafgttt. A|AEE Ak ZHzbel| digste AEE ) AMH|AE AMRE ¢ k. odE 59
GIS®F 22 7} =dele] /Al Mul~EL SWRL FF=lo] ofsl] AAE =A e whet AFEEw, o] xF2 o
2 EE AREA] o peHor AdE ¢ Atk veo®, /NEAR] AHEE(dE Eo], GIS ZR/EE NCDA
AR A~E)S EHl SEEA(dE Eo], GIS 2/5EE MDA & 5

2 359 &9 HolH(dE o, #HIAA)E YrEH R wit uct. &g wItd, guEH o FA%
T AT GIS 2/EE MCDA ¢ Avl=Ee] disf, Avi2~Ee] 948 9@ &9 doJHE GIS/MCDA EHIQl &F= 4]
gddojof dith. oS Bo], A GIS P ARAE(AE AHAE)S AMEEE EAF GIS BT 98 o
Foll, GIS MujxEe Y2 AU (dE £, MDA ¢ MY=E(EA Mv=E)7 udd "art o, &
A2 1 AH] 2= (mediator web service)= GIS AH]|2=Ed 93] AdE SHEZ NCDA MBS 93] 875+
AEE9 9gnE a5 7HY AHEe doly dEds f8l 24/mgste v 2E2AE AHES.

(1) =2l 252X

- GIS Z=Hel 252X

GIS =dlellA 274 dely M3 &4 EFo ARREHE AEEY FAHA z@AES AlTste Ao
Lozttt GIS EHQl SEEAE GIS =H1 ddd o3& AAlsoF gttt GIS =r] ZEZEA A ALE-H

MAES A 4 A5, IA3Y ¢ & (top-level ontology) % 0GC AF¥(specifications) 5=

IS0 F#(standards)(® 3 F)o2HH dojd 4 g}, & =], 0GC GeoSPARQL ol webA 7]&2%4
ol GIS 2EZAE Feature(F7 AE 714 AE A, Geometry(F3F $x9] #¥&#2) 2 Spatial
Object (Feature®} Geometry =59 A9 F&=(superclass))S F3H3tc}. "HasGeometry" <4 (property)<
Features(ZA) & 1AE9] Geometry(ZAE2] XDl AAAZTE. 7|24 2EZA7F 0GC Akl 7]uksto
449 4 Atk A& E9], "0GC Abstract Specification Topic 5: Feature't=, A& F7t 573 (geospatial
feature)<> SRS(Spatial Reference System) @ ZAd(attribute) Wl 57 F39 4 (geometry)(dE E9°1,

2

ieore

]
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[0056]

[0057]

[0058]

[0059]
[0060]

[0061]

[0062]

[0063]

SS50dl 10-2003643

., A%M(polyline) T+ th2hd (polygon))S EgHsoF dtrfar W 7]3kc},

A7 s "ake], GIS EHQl 2EEAE 3¢ SR/LBAES 93 A3 JidE xFEor gt H3
59 MES 5Fo] T3 £ A2 JEE A 5F 4TS EAE YEhE b AREE v (E 4
Fan), gk o g FEAAEA (mereological), 91744 (topological) B FXH (metric) #AE EFshE ¢
5ol T £AHES F LEAE 1] HAES UEH, o F s AL QBAES] H3s i thE 3§
e 54 QHAES A4S gt JTE9] JiES 2R EC] A% GH A FAAQ] JEAHEA gR)E
Adsz] wjdel GIS &= 2EEA A Fasitt. g Tatd, 33 HA4 A4S F A EAE T o=
Aol s EE SAJAC wet e FH(AHKR)E ST, o 59, "parking candidate site"E& & 2
BAER "airport stations"E =& QHAER uHEE 7 £4 B4 "Find average distance between a

|

'airport station"& A& QHAER "parking
candidate sites"E &% QHAE=Z 31#3}:= "Find average distance between an airport station and
parking candidate sites"¢] &2 3} t}=1}.

parking candidate site and airport stations"e] &#H&

- MCDA =49l &E=7

MCDA =]l 2E=EA= MCDACIA 34 dlojy A g 4 BAS 93 /\F‘lﬂu 7HL§%%
t}. o] 2EZX+ Decision Deck®] XMCDA ¥, SDS ZAAA]+:<] MCDA

A BZ 8o]H (French-English decision aiding glossary)¥ 78 ZF3ld %ﬂil‘%‘ﬂ =

A1), AL i AA HiE(decision goal), 9AF A4 digt&(decision alternatives), <JAF A4 A
(decision constraints), 7} 7]+ (evaluation criteria)(F4 B £A4), 7|+ v]F(criteria weights), 2JA}
A4 3 (decision matrix), el #7F A3} (alternative evaluation outcomes) 53 Z& MCDA ©lojg e
o A4, Jid & A2 &olE FHsta dsgtith(E 5 3Har).

(2) H23 £E27
- GIS H&az 252X

GIS B3 2EZA = GIS =l 2EZ XA Aolg fo]o] #doA EADN 4 el=35 =337 Y3 &
b4 B4 dAE 2 aAEY APES T E 6 Fa). Am o Al
WE g 84 2 A AMula AR JEsHA §] YeiAE =gl

O

a2 4 FA ATEANA LEEASE ¥ BH wASS AFER B Baa0) 49 5EER BE2
st Adeksly] A% PHoRA ANsw ek Wb, B owgeld GIS Blaa LERAL GIS B4 623
AAss) A% A BF AN FU Capture), o171 BFHE GIS 7ISEGIS § AN 2E) % e

gk GIS EBl2=Ae digh 259 AES 2524 4 A SEEE AANEY. GIS VeSS T @ AHx
= E24 elA 7lAE(individuals) 2 AR, o F £, GIS ¥4 ©Bl2= "Determine average
distance be- tween Source and Target features within a radius from Source features": 3+ 39

lo
ro

"spatial property analysis"o]® 1 MH]2ES ZH= GIS 75859 FH2=E(dE £°], buffer, overlay %

distance) S AR&3le] ol g SHAEY MAEEA guEH o= Rdgyd F Qti(E 7 ).

SERA A EADM el tig GIS 49 55 A4S d¥ete AL 49 25 WA 87" GIS VeEs A

Hal7] ¢3ke] SWRL 1SS AFE3EE. SWRLS AFESto 22X oWl GIS 753 I2AEe ZAiEo] B4 gaa

E #8 dogAd digk AAS 58T 5 ATk, SIRL 2 ES GIS 24 Bl2=d i 449 555 e

4 o] 0 E HE AXEIARA
7

°3}°‘1 =24 Tfl: Zi, %74, 7hA 2 doly glez idd 4 Y. o
al El

Spatial property analysis tasks
Rulel

_12_



[0064]

[0065]

[0066]

[0067]

S50l 10-2003643

Task Class: Determine distance between Source and Target Features (task I)Instance 1:
Determine nearest distance between Source and Target Features within a radius from Source
Features

Instance 2: Determine average distance between Source and Target Features between two
radiuses from Source Features

Instance 3: Determine nearest distance between Source and Target Features outside a given
radius from Source Features

Buffer (?B) ~ Overlay (?0) ~ Distance (?D) ” hasGISOperation (?I, ?B) ~ hasGISOperation (?I,
?0) ~ hasGISOperation (?I, ?D) ~ hasNextGISOperation (?B, ?0) ~ hasNextGISOperation (?0, ?
D)/Task I (?1)

Rule 2

Task Class: Determine elevation difference between Source and Target Features (task
II)Instance 1: Determine minimum elevation difference between Source and Target Features
within a radius from Source Features

Instance 2: Determine maximum elevation difference between Source and Target Features between
two radiuses from Source Features

Buffer (?B) ~ Overlay (?0) ~ ElevationDifference (?ED) ~ hasGISOperation (?II, ?B) ©
hasGISOperation (?II, ?0) ~ hasGISOperation (?II, ?ED) ~ hasNextGISOperation (?B, ?0) "
hasNextGISOperation (?0, ? ED)/Task 11 (?I1)

* 2
Spatial constraint analysis tasks
Rule3
Task class: Determine if Source Features are away from Target Features (task III)Instance

1: Determine if Source Features are between two given distances of Target Features

Instance 1: Determine if Source Features are outside a given distance of Target Features
Buffer (?B) © Overlay (?01) ” Overlay (?02) ™ hasGISOperation (?III, ? B) ~ hasGISOperation
(?1II, ? 01) ~ hasGISOperation (?III, ? 02) ~ hasNextGISOperation (?B, ? 01) *
hasNextGISOperation (?01, ? 02) ~ DifferentFrom (?01,?02) /Task IIT (?III)

Rule 4

Task class: Determine if Source Features are within a particular distance and direction

of Target Features (task IV)Instance 1: Determine if Source Features are within a particular
distance and located on the opposite side of Target Features

Instance 1: Determine if Source Features are within a particular distance and located on the
left side of Target Features

Buffer (?B) © Overlay (?0) ” Direction (?D) "~ hasGISOperation (?IV, ? B) ” hasGISOperation
(?IV, ? 0) ~ hasGISOperation (?IV, ? D) ™ hasNextGISOperation (?B, ? 0) ” hasNextGISOperation
(?B, 2 D) /Task IV (?IV)

4

3 1% % s 7] b= GIS 24 B0 gk SWRL FH &4l AAE
HojFEth, dE& &9, HolE Y Rule 12 33 A2 &4 #2223 Z &0 "Determine distance between
Source and Target Features"7} hasNextGISOperation %4 E8)4 hasGISOperation A4S 1 A3} 34
A}l Buffer, Overlay ¥ Distance® "R 2 3tz 7|&3ic), ]EW€13ﬂ*ﬂfﬁHfﬂﬂ%@F;5
o, Bz AWl AE)S Buffer, Overlay @ Distance Fejsol] &Hote & IIsES ZeT dE

59], "Determine nearest distance between Source and Target Features within a radius from Source

=5
N}
mr
" o

14
Ipr
&/
S
2
i)
Sh
X
=
[>
H
N
N
N
N
[o
|
o
5&

Features", “Determine average distance between Source and Target Features between two radiuses from
Source Features" ™ "Determine nearest distance between Source and Target Features outside a given
radius from Source Features"& X33} Hl2Z 29 AW~ E2 Buffer, Overlay % Distance @2
' ae ZZbe] webA [Buffer-Full side, Overlay-Intersect, % Distance-Farthest], [Buffer-Ring,
Overlay-Intersect, % Distance- Averagel, 2 [Buffer-Full side, Overlay-Clip, % Distance-Nearest ]2}
oheFst d=le] GIS 715 E(GIS ¥ AHl2=E)E 8= S,

- MCDA EHj2=3 2E=X

GIS B3 LEZXY A, MDA HZ2AZ LEZAE 48 S0, MCDAY AAF 2 2 a2t e
EADM #241 gj~3o] i3k MDA GAIE 2 IARAE9 AnE FTAFgstHE 8 Fa). FAA L
£5= MDA B2 2E2XE vddt 7|2 A4 MDA AL AES Ao a4 EADN 48 93k MCDA 2

30; i
o
e
i)
of
2
o
>~
>
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[0068]

[0069]

[0070]

Fa), @A a‘xﬂﬁﬂ MCDA R = AT EYo] EiE
) =

Evaluate alternatives using a decision rule

Task class: Evaluate alternatives using a decision rule (Task V)Instance 1: Find rankings
of Alternatives in a descending order using AHP-OWA

Instance 2: Find scores of Alternatives using Rank order-WLC

Preference Elicitation (?PE) ~ Preference to Weight Conversion (?PW)”™ Decision Rule (?DR) ©
Evaluate (?E) ~ hasMCDAOperation (?V, ?PE) ~ hasMCDAOperation (?V, ?PW)"hasMCDAOperation (?V,
?DR)"hasMCDAOperation (?V,?E)"hasNextMCDAOperation (?PE, 9?PW)"hasNextMCDAOperation (?PW, ?
DR)"hasNextMCDAOperation (?DR,? E) /Task V (?V)

¥ 32 "Evaluate alternatives using a decision rule"2F&= MCDA Ejz==o] w3k SWRL T+3& 9 A=

BoEt, o & 59, o] MCDA == ZF#2~+ hasNextMCDAOperation £$42 %53} hasMCDAOpeartion %£4&
1 Aol A AFE3}= Preference Elicitation, Preference to Weight Conversion, Decision Rule %
Evaluatez}l= (MDA 715E9 EU2ES FQE 3t} MCDA B2z Yz &8s MAE(AE B9, 823

N2V 2E)L 7] Zd2=Ed £ate tE MDA 7I's5(dE 501, MDA §) Anl=5)S zZtet. JdF &
"Find rankings of alternatives in descending order using an AHP-OWA" 2 "Find scores of alternatives
using an Rank order-WLC"ZE X33} “Evaluate alternatives using a decision rule" Bj~3 Fd2:
Preference Elicitation, Preference to Weight Conversion, Decision Rule % Evaluate Z}Zte] i~ <~
B2 A4, [Pair-Wise Comparison, AHP, OWA, = Ranking in Descending Order] ™= [Rank- Order, Rank Sum
(RS), WLC, ¥ Scorel#te thdst d@do] AR AE = MCDA 7|55 FQ=E 3t.(3) vE 252X

>,
[o
do

Sk GIS 2 MCDA FALAE Ho] AliY A% 842 F 7FA GIS ¥ MCDA =Rl 25
wgel A, AWE wg/ueA eERAE o] 7}
L E

A LERA Z NEES AIA AR SE ARgETE. of¥ vl 2ERA TS GIS % MDA HEE
ol e v FASsta A AlWE #EAAS w57 flske] GIS B MCDA E=HIQ] HEVF RFEYH
AAg a7 s}
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[0071]

[0072]

[0073]

[0074]

[0075]

S50l 10-2003643

X 4

MCIA tereinelogy Sermantic relation CI5 ermioology

Alternativejoption is instantiated a5 Source Teaturejohjent

w Acset of vntities of the same tepe amngg whicle a decision naakervan w A spatial veeureence i the ceal saecld, whicl is chaecacterized Iy v
chanse, descriptars: “what is present?” and “where js #7”

Attribute is kind of Antribute;spatial property

a Measurable quantity or quality wsed 10 measure alterpatives’ g
perfarmance in relation e an oljective, = A measurable quantity or quality of 4 spaial object o a relationship

a Meaps or information sources available to the decision maker for between spatial entities,
achievieg histhe objectives. = Ioformation describdng characteristics of a spatiab encicy.

Antribute valuefscore is instantiated A% Antribute value

« A medsured o an assessed level of e alternarive wirh respect 10 a - - A ed o an d [ewvel of the sppacial eaivy with eespect o a
rarticular altribute. particular anrilate,

is instantiated as  Artribute map

- = w Attrilute mags eepresent the setal valoes assoriated with a peciceular
srarial enticy and attribute,

is instantiateel a3 Antribute table

_— » Attribute data cable is 4 eabular farm of spatial data, whene the rows of
the malrix represent spatial caldies, The columos cepresent
artributes, and the cells contain che values of attributes associated
witle spatial emirivs.

Constraint is equivalent with Spatiat constraint
» Linutatmoo imposed on the sel of decision allernatives o elimimate g w Limmitarionn unpssed on the spanal entatees; they are specifivd based an
infeasille ones, the attributesiproperties and ateributes values,
a Spreifivd based an the coatain actribotes)propoerties ad aticibutes i disjoin with Constraint
values JE— + Spatial datalmse/date madel o int; limitations imposed onoa GIS
tlatahane twr imaintam dara integrity.
Ranking is equivalent with Ranking

+ Ordering of alternatives according o abeir ratings obtained from w Drdering of sparial objects based on their atreibutes values.
combinaion al the atfribute values and degision maker's preferonces, . N
is disjoint with Ranking
— w Orlering of spatial obpeels based oo their location Sapatial
arrangement),

Weight {prefercnee) isdisjoing with  Weight (spatial weight)

a The relative importance of the criteria (ohjectives/attributes), —_— « The values representing spatial relationships,

Beasurement scaleflevel in eguivalern swath Measurement scalefunit

« Attribures/properties of alteritatives can be measured on four basic > = Attributes/prapecties of spatial entitics canbe measured on four basic
stalus: moninal, vrdmal, interval, and rano. seales: nuomal, ordinal, iwnceal, aid ratie

is disjnint with  Scale (map scale)
R — = Tl seale of 4 map i e rauo of o distance uncthe map 1w the
corresponding «istarce an the srountl,

Decistonfevaluation)peri matrix is instantiated as - Nermalized actribute maps and atirlbute data tables
a The st of pretcames or values associaied with a particular alternative g « A oset of narmalized attribute maps and tables

A attailrutes e rnwes of e matres cepresent albenatees, the

calmns copresent attributes, and the cells contain the measured ar

assessed values of awtrtbures associated wirth dlternatives.

Decision r ggregate functinnfc ination rule iy kinil of Map ¢ inati ig] overlay analysi
+ The decision rule integrates the decision makers' prefercnces and the g s A spatial operarien in which two or more maps or layers are
atrilte valiees within the decision matrix tealtam the catngs and; suprrinposed.
o7 arderings of the decision alw rnatives. = Arechnigue for combining mukiple tascers, weighting cach accarding
e its ampockange, and addmg them ogeiber 1o coeate a snitahilicy
map.

= GISOl A AFE¥ = MCDA £ 2 th$ o3 (vocabulary) ¥t ofgl 259 Al #A@Alo] 3k A=
HoEt, oE 5o, MCDA £9¢1 "alternative"2} GIS 892 "source feature/object" alternative <IE]
El7} source feature® S12E23lE = e WAz ¥HA"E 4 Aok, source featureo] ™3 alternative?
A2 2~34= alternative’t oA A F3bolA B4 Zd29 7k SAES JEhdtk=s A& ofv|gr}. MCDA
2o "weight"&=  GIS &9 "spatial weight"¢} QuEHo=m =, o714 MCDA gol=
]%%(%@%/%*é%)gl AUA FeER AHoEE wbd, GIS €9 "weight"s F3IF ANAE o] I AAE
gete d2A JAAE £ Yk, a¥ER, O35S F /A9 gdE2n, FHHEA Ze AdEe|t.

5 102 CAE AFESte] AlwiE v FAS Ayt oS 5o, GIS 2E2A £ "source feature"
"spatial constraint", "spatial property", "linear unit"+ Z}Z} "is instance of", "is", "is kind of",
Wovis 2" ou|A #AHAAS AFEEe] MDA 2E=2A ) 80]<l "alternative", "constraint", "attribute"
9 'ratio scale"¥} ¥ o] AL GIS 2EEA =59 01*‘:&&20] MCDA 252X ZH2E
o HlolE QliEliaEw

N

e

a2 5 o
sl wge A & 5 Sl

(4) GIS Hloy LE=zx|

EADM #4137 #™ 9l dol"E v # zAslelr] 9 FooRA FHFE 2ERA AT 7P w2 g
A, GIS dHlole E2A+= AWE #AE 7oz 3 252X 7w AYE JFsekA s, AHEA R/ EE
A dzle] duEdoz #AH HRE AMEE AS FEU. "Feature" /MdS SEEX] A FHA oY HA
A FEe] Mde vEhdg. 3He A& (dE S0, wWiEA AE)d wet, 1 g wE, AViE §F, WY
T 2 ARl BA] FYAES YEE B2 9 AEER 9 2= 11 ). GIS dHloly &
E2X & dolg 2524 4 AXNY ZF29 "Feature"ZE GIS EWQl 2E2A] A9 "Feature"gh= &9
22 o RN GIS Bl LEZX 9 ALY ol FgA dAElAEo] Has SRC, Has Geometry % Has

attribute $41S %3] SRS, Geometries, Attributes %% M4 4 s AL 9wt}
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[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

TREEY

GIS-MCDA A|~Ble] T2 EEFQlS EADM 4] wighol A GIS % MCDA T4 &
e FEET. T2EEY-2 BAM 4 EAE F SUEA wHEA Ag(HFH £9)S ddsty] fske 4%
g3k dHe] GIS 2 MCDA ¢ MH]AE(0GC 2 XMCDA ¥F-+5 §) MH|AE)S Fukst (s 12 Fa)., &5
228} SWRL 713 5% OWL(Ontology Web Language)Z Ab-&3sle] #2318 n TR,

T 13 WA A BAE slAshy] 93 GIS-MDA AL QUIE HolEoh. FgF AlSH(spatial
constraints), &% (objectives), 4 (attributes) & E&sl= ¥R A8z} dA@d MDA 8452 GUIE
S FASE = Advk. AFES GIS B2 2ERA W tSshs Ak 24 daAs AdE s AP Aok
B RESIE 7|Wete] GIS =W 2EEX9 ¢ FHxEE AoHu. odE o], "A candidate
landl] site must be within 100 m of residential area"#}+= A|FS AHJsl= AL "A source feature must
be within a given distance of target features"@t= BHZ3S AMulsles AL ez 3y, ol Ad=
"Determine if Source Features are within a given distance of Target Features"#&= A2k B4 glATo] A
AFch, AFEA7E AleF Bl BEZ2S Med o)) target features® 5 Al W YAt Ad st
source features®& 947] $I38t, 1 @& w& gl A(dialog window)o] YERF™, source feature(elE
E9], alternative)ZA19 "landfill", target feature®419 "residential area" % ZH(100m)o] +AI3}= 7}
SoHA eH(E 14 ). A|l=EE GIS ol 2EERARHEY AAE Tk st F ] source(dE E°1,
alternatives) @ target features® o]Ed| AF&A7} HAZskA & 4 Qtt. o] TEEEIYONA, Hlolg LE=
A= AAE source(dE 59 MCDA =wl9l W alternative) & target features®} #HE dHolH S E35
g Az AgE GIS dolHE xdsta 9= 0SD(Oracle Spatial database)®t GZAZETH. F7F dolg &=
0GC S 7|¥re = 0SDol ATt

¢

0SDS] ARg2 ©lolE 7k AlWE #|AE 7|Wo R g 2E2X 7Hk A FYE JHsEA gt eHdelHE
(semantic operators)S AFE3lE AL th3} A ol A AHEH source & target featuresE= u|YA A}
= s b A & 4 k. GIS dHoly £E2X 9 #Aste] AREA7E gisl A Ul target featureZ <&
Eo] "transportation station"S T-AETTia dkA}. AFEAFE oA} AA BEA A target feature®EA] U9
43¢ transportation stations ITEslol & Faryl vk, gy, oJwdk HolE P(table rows)E
"transportation station"o]gtE A e kS ISt QA @] wEo, AlEfE dx9 #H 9= GIS ©lo]E
Hlo] o] dubA el A=, oW P(row)E WHEEHA] & Aolth. dF Eol, t&F 2 = owg Y=
Hkglslx] 9S8 Aolth: SELECT type FROM Feature WHERE station type "transportation station". &4}, GIS
dolg Holx W Be Id5L& 3§39 transportation stationo]”] wjEe] #&Ho] Qlth. dE B, bus
stops, terminals 53 22 featureE2 5 UF9 transportation station®|t}. Oracle Spatial W (3]
Hs (lexical equality)S thAl3}=)SEM_RELATED Q¥ olE&= GIS dloJElHjo] A~z E RE #dE 958 9
nExog HAMG = AL 7sEA k. GIS dHolE 252X HEE 58, SEM_RELATED ¥ o]el= GIS
Holg «E2ZAE FE23 4= 9lal, subway stations, bus stops, airports, terminals 2 railway stations&
¥¥sli= EE transportation stationES 2S 4 dom, ol o]t featureEo] ZEZXA UolA
"transportation station"o]|Zi= 1Y EE 5 FY2EA oulEHog HE ] wiEolt).

=2 (objective) 9} EA(attribute) NES GUIE B3 FASHA AAEE 5 dot. 4o EH5e £ o7 HE
Aozt o & Eo], "Maximize accessibility"#ts EA & F 712 £ 0 2HE dojd 4 or}l: "Nearest

distance between landll candidate sites and residential areas" % "Average distance between landll
candidate sites and residential areas". AFEI FASHA, FAHEL GIS H2a 2524 U J&se &
&4 B4 HaaEsE JddE 33 &4 RESEY #HeA FHFE S vk dlE E9], "Nearest
distance between the landll candidate sites and residential areas"@&= 42 "Determine nearest
distance between Source and Target Features within a radius from Source Features"&+ EjA3E HQ
3}+= "Nearest distance between Source and Target Features within a radius from Source Features"#}+= El
E9E 7o to] HeojH 4 QQrh(= 15 FHan).

GIS ¥4 Bj2a(alE Sol, 0 A% % £4 922)% FASA, AHSAEE BA $4E A3 "Evaluate
the alternatives using a decision rule"¥ #o] 159 A4z MDA B|A2IE AT 4=
AF8A= "Evaluate the alternatives using a decision rule"#}+= MCDA Ej2=39] Fd2~ JAAWAE = 1
24 "Determine scores of alternatives using Rank-Order-WLC" =+ "Determine rankings of alternatives
in a descending order using AHP-OWA"E A ¥1g 4= 9lt}. AL-82}7} "Determine scores of alternatives using

_16_



[0082]

[0083]

[0084]

[0085]

S5S0dl 10-2003643

Rank-Order-WLC"E A&, F2 Az MDA Bz 2E=ZX A SWRL 112 7|¥lo =z slo] fjLsles
MCDA SA2H(dE So], MCDA ¢ AMH|A5)E 3

At FA-5AE thoH(problem—specific alternatives)(source features), A F, 7I&(dE €90], 54 #
), A&, NCDA Hl=3 o] EFHH, A2¥e E4dE HA2ases 35y st A4 Eal

gLt 53], GIS ¥ AnA2EL A #EREEA 7153 38 A(9E) 2 EAdY 37 &4
fete] GIS Bl=a 2F2A] dolA Aejd &3 Alof 5 A4 fEdl/eaae wepd =eobd 5+ dv.

A, MCDA MH]~ELS M3 %= FZ(preference elicitation), B O 2o X3 %= Wt L oA} AR A /413

UHES X3 MDA eSS 3387 f18te Eugbd 4 9ok, GIS Z/XE& MCDA Blx=d 2524 4
SWRL FH 5o oef B3E 2= /29 38 x2S ##Ey °Jz} DM A AR AES AgA 7= W gis)
ohfgit); IRELS W Mu|A~E9] A &A AZS SWRL TF

@9 GIS ¢ 52% A ﬂ wl* 9 ?é% AL Abo]ell A

AEg

W3 = peer—to-peer Aol HMAIAEL Ao Z|Hkelt}. A A-43 FA1(knowledge-level communication)

of #st= GIS H/%EE MDA § AHl=EE 98k, 23ELS (1) dF Eo1, AHl&Eo] wAA W&, o],

WEAl 51 o], HAXES I FEE Ut A5 OHE(decode)OHOlE sHe AAE, AR ES Al

g el Fol A olald 4= glojof B, #AHE AEE
izl A&

S il
WHow olsfEojof grt. WA A o] gL REeA] A FejHH, o] o B

olaid A Fdsttt.
dde] GIS §F MHAE(Ls AHAE)E AHshs 54 Biaz g o] Fd, Bz E¥EL A8 &
o )E GISOH/H

o, MCDA 1 MH|=E(E Anj=5)Ql g wid da7E vk, = 162 dHolH(l=
MCDA Erelo®, wi 7 whjE wWakels 31 5
U1 =]

MulAaE a2 f AHAERE wAXE Bal ARs, g, S 2 S ges FE Hé}oq AEE
=AY oM wAAE 24T deoR, = 41} i /‘111‘] = v 2EEAC FEE Fds/E54
el e EAgEES *111‘]&%&1‘%‘51 hise

s O
SeaE Aol st QAT FALEE Re olFe, £47 Y ANAL delHE Fas < agora
2 wow v

AAE AR,

Al & AHEste] GISeF MCDA 1 AHI=E 7he] mA|A] wEs AWsjEat. Avg|eo waw, GIS AHj
+ source feature(elE Eo, digh wWlg=] "Al")E £ alternatives(elE &1, 19 A e A4 7bs
Ae AAT, dE Eo] A& 7153 source featured Y3 iy FRAE L AEE(streets) Alolol 7HF
7W7h2 Ad(distance)d T &4 #E AXRSch. AMH]AE source feature, constraint 3 spatial
property Y55 SOAP HIAIAE Fal AR ] A=Al Bk, 243 @ Mulas AWE nfE 2ER
A5 7INko R sto] o]y gk GIS dvlolE FHES tl-&shs MDA f4ER sty Ad = o]ZAE5S MDA ¢ A

H A2 Bt

ojA ¢ L o] AAldEo] wEmw, EADM ZAlel whete] GIS B MCDA T 8ase] AWy 45 845 9

g 2ERA 7N A S ATk 712 dAlE WY AE & 7Hsd GIS-MCDA Eﬂﬂ%%ﬂ%— Algsk= A

o], o714 d#e] 7|E GIS B MCDA §) AMH]AEo] 59 HelHE 43S &8 7hedt e 7beshar,

EAD! wEEI QU= HolE € «ME oA st eolsie 4 k. AlbE WA GIS
T 8 Hg g JM] %?;71 Aate] dHe] 2EEA

2AE ETFAT. LERATE AW

53], (1) §) Aujagel ofs) Akg

?>
=
[}
=
=
[kl
)
ale2
L 1°
&
N
L
-
o
i

(ii) GIS Z/XE+= NCDA 9 AMH|2=Eo] E&AH R FAlta WAIXES wddd = v A|WY A4 BE(o]=
AH|225o] & AB|2EAA 2 HAXES olslsta 15 AAS ouEHoR wFsta AT 4 A
b)), (iii) GIS®F MCDA AfelelA] &ojE5e] oulE ZA= AlMY 242 2 (iv) oA AAS S Anj=
Aold A4S AFdhE GIS/MCDA FY 55 AA-7|wte A 95 o). EADM 40 3 TREEY 738
2 GIS 2 MCDA T840 AWME A5 84S AWl 3 252X ES 7|WeR sto FdE 5 U
TREEYS WHA AR FAE A fete] uEA R A4S $&ske dwol GIS 2 MCDA ) AH]
2E5E FREsT, GIS 2 MCDA §) MH|AES 2EZAES FHOR 3o M2 guEFo = FJ5 #g3sla A

|
N
|



[0086]

[0087]

[0088]

[0089]

[0090]

S550ol 10-2003643

598 @ 5ok Avdom, ¥ owwe #7 24 42 A% F A4 e due] GIS 2 DA 9 A
H2E gF AHE 2 ANE 45 S84 Jbsebl @ ol ALgAEe] 54 BN $49) ¢ele] 54 A
Aol QAA ool mEY T3 B 2 OUlE EPE(AE Bol, 9 ANAE)2 BYHES @ @
A oAk A4 FAIA GIS L MDA ETFES B@ehs And A7E A9 /850 AsAAES ar. 53,
27 oA A7 249 Ade 18-S (application-specific) 2 AP monolithic) A AWe 45
Lx .

VAN 4R NS SEdel FARL, RAEAC] FALL, /L Huide] FHak D LxEdo
THakY 2FoR TAY & Atk B Bof, ANdEN 4PE 4N U FHesE, TN, 2ES

2], ALU(arithmetic logic unit), ©YX" A& ZZAM|A(digital signal processor), ulo| A2 AFH,

FPGA(field programmable gate array), PLU(programmable logic unit), PVlOJIRIZAM|A, Hi= WHH
(instruction)S A&t FH F Ae T2 AWt FXe} o], s} oo HE AFH e 55 574
AFHE ol &3t FdE 4 Adoh. A FAe= 9 AA0S) E A7 &9 AA oA FAEH= sy o

_\_4

o] AMXESo 01343174]0] As 7T F Aok B, AP FX e AZES OS] Al FHEte], HolE
A, A%, 24, A 2 AT = Jdrk. olFe] HoE fdte], AE A= s AHEEHE 74°§ A
HE Ae= JAR, " TlEiorls EY X

(processing element) B/FE B4 F39 A7 24 2
E 55 N9 Z2AA Ee st Z2AAM Z e _'E*E“Eie il
(parallel processor)9} &

A A=, A AA B A AY ek
it elg o}, AP 4A
It EE, 9Y Z2AA

m
N
olr
ol
v

, Y& A2 A (processing configuration)

2 EYo = HAFH ZZ I (computer program), FE=(code), WH (instruction), H=& ol F 3l o449
23S XIFL F dern, dste U2 sAsEF Ay AXE AU SHAeR e AYFo=
(collectively) A8 AA&E HWHIT 4 Ay, HZES o] L/E= dolHe, A A 9sto] A=A
A AR HE EE dHolHE AT sk, ofH" F3 o A, 48 (component), A FA, HIF
H A wjAH e G ol FAS(embody)d 7 AT, AZEoE UELAR AZAH FAFH A= Ao &
AbE]olA, AR Hc}‘jd AGEAY ddd 5 k. AZESo] H dolHE s o] HFH =

7

ol 7154 4 otk ol wiAls AHER AP rhed ZRIAMS AL A, dd B
FEREg fel A Adete Ad s Aok =37, viAle dd B 5 oY studelh AgE JEH e
S VI Be AGrdd e, ofwl AHE Alagd A3 AEHE viAle] FEA 2an, vE
A el 2k EAlste AL e vk A dARe, stE Haa, FRE Yad R A EHelzeh
& A1 WAl CD-ROM 3 DVDeF &2 75 wiAl, EEE# tsA(floptical disk)eh 2 A= A

H-l

(magneto-optical medium), % ROM, RAM, Z#jA] W=y & Edsle] T2 "oyl AFAHEE F1AF
Aol A& 4 Aok, BES, TE wiA9 dAZ, AAFEAHE FESE ’\Eoiur 71EF T3k AL E Qo]
g 39 WA fFEste AFIE, AH SolA #Este 71SuA A AZMAE & 5 ).

:u:

AAlelge] vE g

o

g3} ol o Al mrel o8] AEERont, sF ERoklA B A4 7t
A A g9 AR G £4 2 Age] bsde. g Hol, Aua sleEel Aud wun o
£ ¢ FREAL, R/EE AYR ALY, Tx, N, 02 5o THesEe AYE Pud g g
2 A% T 2FEAG, 0B FHLE TE 25 8] gAHAY AdHUE 448 At 2yl
st

aeEe, BE FHE, 08 ANdE 3 SN TE) 25 ABE Fasks ST w0l 4@
o,
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=9
EWIa
MCDA
components Convert users’ preferences
to numerical weights
Send weights
i
GIS
components

Perform weighted
overlay analysis for
combining the criterion

Represent alternative
scores on
the map

S

Perform standardization
function to normalize
criterion values/maps

Perform GIS
analyses to
determire feasible
alternative locations
(constraint maps)

S8 P
S

Perform GIS analyses
to determine spatial
criterion values
(criterion maps)

@@@@
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91D

MCDA
components

Convert users’
preferences to
numerical weights

Structure decision
problem hierarchy

Generate
sensitivity
analysis graphs

Compute the overall scores
or rankings of altematives
using a parficular MCDA

Send
criteria

Send the overall values

Return criteria /
scores
3 \

Gls
components

Perform GIS analysis
to determine criterion
values (criterion
maps)

Represent altemative
scores on
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—_
s

<o

GIS task | |GIS domain rSemantII: Iﬂ& N B - MCDA task
pping domain
ontology ontology ontology ontology ontology
=
ooy
GIS data
ontology
| Compose the | PXCIan0e [* yegiator }__Ex%g?gge_h Compose the | _|
GlS Web services (output) Web service (output) MCDA Web services
~ -~ ~ ot ~ %
GIS Web| [GIS Web| |GIS Web MCDA Web||MCDA Web| [MCDA Web
service 1| |service 2| [service 3 service 1 || service 2 || service 3
Discover appropriate Discover appropriate MCDA
GIS Web service (operations) Web service {operations)
| I
Sub Sub Sub Sub Sub Sub
task 1 task 2 task 3 task 1 task 2 task 3
| I
Decompose the Decompose the
(IS task MCDA task
| I
Determing a GIS Determine a
task MCDA task
| I
~ | ~ -
User GIS User interface User MCOA User interface
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s==4

B
H

Class

ﬁ Spatial object

N e
N

Spatial property

Class J
J

J \ \ Point g

4/_
8 Has 4 .
‘VI ass
plays Class Spatial constraint

“ Class d
F Role ;
Has

Class

F SRC ;

Feature

Class

F Attribuie ‘

Has
Has »/V

Is
& “ “ Class 4
- F Line _
Cl
ass ;Q\_m

Class

Measurcment

unit

Geometry
Class
Is

Polygon

0
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k1
(N2
N

T oms )

K Spatial feature/object )

suhClassOf subClassOf
_-—-_‘-‘-__'_'—__

e ) )
K Source teature J K Target feature J

( Class \ ( Class \
L Airport station J kParking candidate sitej
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s==4

B
H

\ Class

ﬁ Decisicn goal

Has

Class

Alternative

i

Has

Class

Score

i

Jj

Consists of
Class

F Constraint ¥

-

Class /

-

Criterion

/
/l\_m

. ( class )
"\ Obiective ™\

Is derived from Has

ﬂ Class ™ \ Class d

Attribute Weight

Has

Has \ Class J
- K_Smmm:qm:._m:# mnm_mk

Has
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GIS analysis

[s Is
f Class \ f Class \

Constraint analysis

Property analysis

P

Class \

|/

Class \ ( Class ( Class

Spatlal Non-spatial
constraint constraint

Spatial J

roperty

-

Non-spatial
property

]

{ Class \

\

\ Task [11 / /

( Class
N

Task I

L/

Has GIS function

Class

R

GIS function

f Class ]

[

Class

N
J
\ L e )

Has Next Function

Is
m Has GIS function

Overlay

Has GIS function

Has Next Function
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s==4

B
H

Buffer

Buffer distance @
ol Buffer distance

® Buffered area

v Source features

Source features @

Target features @

Overlay

Source features | @

Distance

-

7+ Target features

" Buffered area Y

<
=+ Source fealres  pigiance between
@ source and larget
Target features @ » |- Targetfealres features
in buffered area “in buffered area

T
Distance between source

and target features
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s==4

B
H

Class

\\ Class ;J

1/

ﬁ MCDA function
/_w

_< Class

Preference elicitation Has MCDA

function

Has Next

JL\E:Q:O:

@Rmﬂmsnm to weight conversion

Is

S

Class Jﬁ\\ Has MCDA
— function
Decision rule

Has MCDA,
function

Has Next
function

\. Class .J

_m€% J

Class

MUCDA task

i

Is

Class

Task V

>§

Has MCDA
function
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s==4

ho%m:m outcome gmc_mu @

Preference to weight conversion | Decision rule
criteria | & . Evaluate
“| * - Critena _ Cnteria gutcome table
@ VWeights @ Weighis .b_ﬂmq:mgf.m @ Atternative _ Alternative
scores SCOres . rankirgs

-+ Alternatives

y Pairwise comparison .

T

Alternative
rankings

ﬁmm_?‘_mm comparison | [5]

o
B Alternatives @ )
H
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EHI0
Lo =
a o ' - . -c_}.d_o
L d!;,s ; S 5 535
Semantic mapping
GIS domain ontology MCDA demain
antology cntclogy
Class ‘] r’ Class r, Class \| Class
Spatial Spatial propefty Measurement Criterion
constraint unit ts!_,_.‘—*""" Il H\“"l
Is
/ [ /
Is Is Class { class (" Class \I( Class )
\ k Constraint Alirioute ; Ohyjective Measurement
4 Class \ Class P, scale y

A landhil must be

500 meter away

from rasidential
arga

Mimmum
distance to
streets

™

Is

Class

Minimurn

/

{5 denved from

Yatue A landfill musk be
1 {feasibl Elia) 500 meter away drslance to
{{easible) Has property Has from residential streels Valua
& (infeasible) vallue ] area 0
1 {feasible) / 505
400
Has constraint ll / Vaive ‘
. ' T (feasible)
[ Class A O (infeasible} | Has property
J T (feasibie)] value

(

Source feature {parking site}

Spatial constraint

Spatial property

Has constraint

[

Value

Mater

Meter

Has

Meter

_29_
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Ste 2 N Class )
3 L Altemative )
Value
Site 1
Site 2
Site 3
Mapping of the GIS
tlasses to MCDA classes
" Class \ ( Class \ X
— |5 equivalent with-» - __ Isinstance
Constraint J L Soures feature J of Allemative
h.
(" class Class
Iskindof—=1 " stribute linear nit | Ratio scale
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s==4

‘ Class d

Feature
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—

Is
]A\ om0
Transportation f Waste type & ﬁ landfill &
N # _
Is

Is Is

Class

\ Highway F Street h

H Class d Class Class Class

\  Biomedical

Industrial

Municipal

{ Class d

Hazardous waste

Existing landfills

“ Class 4

Potential landfill sites
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s==4

EHI12

= =
. O -based OV -based
message message
exchanged N eshanged
betwaen GIS and batween mediator
mediater _ and MCDA
web services L L web services
s @ s,
! Medialor |
L service [
e -

OWWL-based
message

OWL-based
message
exchanged
between MCDA
and mediator
waoh servicas

exchanged
bebween mediator
and GIS
web services

.., -

B

MCDA user interface

1l

GIS user interface
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s==4

EWHI3

8

i Ontology-base multcritei spatatdecison support system | gy

Constraint Template

An Source Feature must be within a given distance of Target Features

Evaluate alternatives using a decision rule

Ditermine scores of Alternatives using Rank order-wLC

.
An Source Feature must be between two given distances of a Target Fea |
An Source Feature must be cutside a given distance of a Target Feature _|
An Source Feature must be within a particular distance and located on ¢l |
An Source Feature must be within a particular distance and located on tl

The attribute value of an Source Feature must be areater than 3 certain ~
.

fre 1 »

o)

‘Detennine rankings of Altematives in a descending order using AHP-OWA

‘Determdne rankings of Altematives in a descendieg order using Fuzzy _P—E.s_m .

Detetmine scores of Alternatives using Fuzzy ANP-WLLC
Determine scores of Alternatives using AHP-OWA

Objective/ attribute defmition

Objective Madmize proamity 1o adminstrative centess -
Attribute name Naarest distance batasen canddats sitas and highwrays
Attribute Template

MNearest distance betweaen an Source and Target Featires within a radiusi
Average distance between an Source and Target Features between two
Nearest slop of an Sowrce Feature on Target Features within a radius fron-—
Average slop of an Source Feature on Target Features between two radi

[ e . ]
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Constraint Task Determine if an Source Feature is within a given distance of Target Features

Source Feature E must be within the distance of 100m of

A

Target Features

Residential area
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Spatial property analysis Task Determing nearest distance between a Sowrce Feature and Target Features within a radius from Source Feature

Nearest distance between 2  Source Feature  {landfill within aradius |1000 m | from Target Features (Residential area 7 1_
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Find the corresponding
classes propertics in the targel
domain (e.g.. MCDA) using the
mapping onlelogy

Transter the instances-data to
these classes: properties

Create a message based on the
instances and classes properties of
the target domain

N

Extract the classes, data instances
or property values from the
nessage

Parse the content of message at
the syntactic and sentantic level

d

Transter the message to the web
service of the target domain

Receive message trom the web
service of the source domain
(e.g.. GIS)Y
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