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GIS % MCDAS A3 842 —CF 3] dlolE 9] 7] (A ¥ A (syntax))F FHH 9 A

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

(Syntactically) HolHE %3}% GIS ¥ MCDAS] sH€& WHol IAE z
&3¢ EADM 235 AAsH7] flste] wgkE dolg & As3 o)

Pl wkE = JRE ARESE GIS B MDA =759 &
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Zeluh, GIS 9 MCDAOA] AHE-E]= dlolE, o] 9 ®ele] ofu] AF zpo]e] ozl LA E = AlWE ojdd &

Ae oYl Y S 284S 2 d AAAA FoER AR ).

AwrA o2 NCDASF GIS =75 EFlA 374 dx F dlojE o] AlNEE2 A9 WA Ao A (explicit)

IRAEL WA} AFEAF 7rol]l P Holx] eka(informal) YAIA N (implicit) FHele] daog 5o 915}. =3
A, dedom, oAt

o e, GIS # MCDA 7idEel ofvlel e 7MHE2 =45 e dAde= W
ARQAES 159 Aol 7|dkale] GIS®F MCDA &4~ ko] ou/AldeS ZA3ta vhA], GIS old g3t
MCDA 8245 T3 Fart ok, ulF-Eel A9, MCDASF GIS9] Hojg] 2 8§ oldAy & ojdHel A
Hol, 252 & Al=goA & AxgoR HolHE seor Hdad davt v, A8 5o, AHAL
MCDA ZZEgofollA GIS AZEoIZ 3 s (dE 5°], 54 EAM Al ddd 7|& vF)S o2 o
(import), AF&AH= MCDA &ZESJojol M ARGH = §ol9k GIS RZEF oA ARgE= &old tdt sixs o
ste] Aled Hark stk o] WA AREAE F AlAE Aol ZPdE R 7]RE 2Rl (under lying models)oll Tk
AL 7hd et 9ly] Wi, HESHen ¢RI wAEy] Ak AWE 435 84 9lo], MCDA A AS
4oz e 34 HrF dFE S35t (MDA A E ofya) .7 GISo| ial] dE7F AHextE H4s)
Al MCDA Bj2=3E2 Fa&t7] 98ke] MCDA B-A]7ke} Abejalof st da] @alw, GISSE MCDA 5 39 ko] AWl
g afA gt A olgke FEe ARgEARe] Solth.

AlY Ao S84 EAE GISe MCDA &2 Sl =24 7|9 ¥AS et

w59 1§

S dstH = HA
EADME 918l GISeH MCDA 17 8axe] AliY % 284S 7HestA st 2524 Zdelas Aedrt.

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 Zhol| A
e A% 284 (semantic interoperability)g 93k ﬁi’ﬂm%ﬂ% AZ3e dAS xekstm, A Alwes

I 7] GISSF 771 MCDA Alz=®le] T84 Fho) dHolE 2 HE wihs Adstes 2E2AE 7o 4
7] ZHAHAE THSE S 5HoE e YA A Es Alwett.

wW2H, A7) SERAE, 7] GISSE 3] MCDA Al2=wle] §) Anjzo] & EADM #4137 #AE
9
[«

e}
S, FE, AD} A Ba 4us 23 5 9

=

g2 SHd 2w, v 2E2AE, 7] GISS 7] MCDA Al2=gle] §I Au|2~ zto| ZF-4lskal EADM &4
ZEE dloleE wsly] 93 Alig 2 mds xgsk 4= Qi)
SHo] wa2d, Y] 2522 =, A7) GISOIA AMEEE NIEET A7) MCDA Al&='loA] ALEE = 7

=
- i fe]
YE 7hol 9uE AEaAS 24 AliY 24 A (semantic mediator) §&& o = U},

T OE S w2w, Ay 2EEX =, oA ZA(decision making)S Y3 AuH]= Aold A2 (service
chaining knowledge)S A|&3al= A7) GISS A7) MCDA A 2~¥¢] A& E(workflow) AAS x4 ).

T ooE SHe w2, Y] 2EEAE, 47 GISelA B4 deolE A 74 BAd AgEHE AdEe] A
old GIS =wlel &E=X]; A7) MCDA /\] oA 27 "oy HA A EFHo| ALREE JidEe] AHow
MCDA Z=wQl =EF=X]; EADM 4] 8235 F33t7] s 7] GISY AP35 E (workflow) Ao EZFHH GIS
=3 &E=2%]; EADM 4 "H23E 3357 Y3k A7) MDA A|2=®le] 235 E (workflow) A|2]o] E3HE
MCDA B2z &E=A]; A7) GIS =l &E=A9] /fdEa A7) MDA =l 52X AdE 1 w8
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st v 2E=2X; 9 EAM B3 #ddE diojgel s AlMg #AE 7|Htez & 2524 7§k HEE
A hsli= GIS "HolH 2E2XE X33 4 o

[0020] T & Sdo| =W, A7) GIS vl 2EZX =, GIS =y AHHE o3, 9@ I £49 EA-F o8
AE A& MIS 2T 5 Yk

[0021] T gE Sdd maw, A7) MDA =Wl 2E2 X, NCDA =zt ed® o3, MCDA ulole] Rdle] A4,
M, 2 A2 goE sk 4 9l

[0022] g =W wad, Ay GIS a3 LEZ A9 A7) MCDA B3 £E2X=, SWRL(Semantic Web Rule
Language) 7+& ol & AAHE FPsE A2S 2883 =AY}

[0023] T OgE Sdd wEd, A7 v 252X, A7) GIS Edel 2E52X9 4] MDA =rel 524 7H
s A3 EF & o3& 712 A|WE BHEA(semantic relation)S £ ¢ Q.

[0024] AFHZE FdY = ZHEH AT Al=dld dojA], HAFHAA A5 71ed HHS ddstes FdYE A
ox e ZRAMNE EIE, ] Hox Fueo T 2AA =, EADM(environmental assessment and

decision making) Aol &l GIS(geographic information system)®} MCDA(multi-criteria decision
analysis) AlZ2®] Ztol] AlwlE A3 84 (semantic interoperability)E 3 ZJda =2, A7] GISS}
’37] MCDA AlZz=¥le] 84 b dlojy ¥ AR WS AYstes LE2AE 7|fte R ZHJAYaE A3t
i, A7l SEEAE, 47 GISOlA #4 doly HAF 4 EAd ALgEE dEe] BoH GIS = &
EEA]; 7] MDA Al z="lellA 274 doly HM3 74 Exo ALgEE JidEe] JoE MDA =HQl &&=
Z]; EADM 4 #2325 337 A8 7] GISY AHEE(workflow) Aol 23 GIS Bl2=Z EZA;
EADM &4 Bl==5 Fdsk7] $18 47] MDA Al=8e) g s & (workflow) #Ao] 3He NCDA Bji= &&=
25 2471 GIS Rl 5= I A7) MCDA =rll 2E2A9 AEE He) wiE S AT wE ER
AE 7Ivte s 3 2524 7|uk 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 A4
Q0

B2 ZydYgas A 4 Aot

[0026] T la ¥ = 1bE B de) A AAde] glojA GIS ¥ MDA TS AES] 45 840 tidt dA A AlY
g8 =Ag Foltt
T 2% B o] o AAoo] lojA] EADN A4S Ak 2EEA] 7|§ke] 4E 48 7hsek GIS-MCDA =9l ¢
a5 EAE Aot
T3 Houbgo] o AAde] 9lojA GIS =Ml 2E & o FERS wAdk Fo|t},
T o4e 2 o] A Arde] glojA] GIS E=vQl 2ER2A A feature ATEL JAIE EAIE Zlolt).
T 5 B ool A AA]de] glojd MCDA =Wl LEZX|e A BES E=AIF Aot}
T 62 2 el A AAde] glojA] GIS Hl~a 2E2X9 A FEE E=AE o),
T 7S Eodgol o AAde] oA GIS #Y B dAE ZAE Zol).
T8 H ool o AAde] 9lojA] MCDA i~ 2E2A9 I FES ZAE Zolt).
T 9% E odgo] o AAde] 9lojA MCDA #Y EF9] AAlE ZAE Aol
T 102 B ool o Axjoo] glojA GIS 2 MCDA FYAE 7F visge] oJAS EAE Aolt},
o112 B oadgel A Aol glojA wigA HdEs 948 GIS dHlolH 2EF2A9 dAlE EAIg Aoltt.
T o12% B oago) o AAde] glojA] GIS E MCDA AMH]2~Ee] FAlS ZAE Zlol),
o132 ool A Aol glojA Al=Hle] GUI dlAlE =AIEH Slojth,
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T o4E B ool o AAdo] Qo] Aok BMZRS yjmor AF 7153 ok 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 wrgo] o Arjoo Qloja] ulg daE]Fe oAlE EA|S Zlolt),

Wy A5 A FAF g

o, ¥ wgel ANdE A¥d =W

1l

o

Fasho] ASH 2@,

EADM(3+7 #H7F 2 9JA} AA, Environmental assessment and decision making) #2Jo tfgh f43 W42
GIS 2 MCDA T &3S 7|¥to & st} GIS9F MCDA =159 B2 A5 &84S B3l FAdez &4
g3 g den, o7iA o] EFES 54% 3 LAE tF7] 95t #dEE HRE w3 o Qdrh. e
GIS % MCDAoA Ab&-E+= 2™, &of(terminologies) % Eﬂ ]‘34 thFst omjol ofa) ity = AlWE o]HAg
(semantic heterogeneity)?] &A= olE|d =159 A5 S84 3 FoE= ¢lAE o] g}, sH 2 &
4-(environmental application)<S 93k GIS 2 MCDA Al~E) 7P-4 bolg wghe F pAeA 7+ gnE A
st7] el AR A Aol o &ghrh. B dHol = GIS P MCDA ] AH|=Ee AwY A 84S % =&
22X 7|9k g d$ A (ontology-enabled framework)E A|&gtt};. 53], & Ao = GIS 2 MCDA AH|=E
b oeFHT BEEHA ¢k oulE zhi= 374 dlo]E(environmental data)E w3 AT &8 71 T
$ A (interoperable framework)& #l33do 24 27 <o)X} ZA(environmental decision making)ol wldt Jw

gk 71 & St
GISS}F MCDAS] AlwHE Ats 284

() 71

GISSE MCDA T4 8459 FHe 35 $84 /el 2 A4
oth. 45 £&4L GISSH MDA A2 2 An w3
dlolElst Juiz MCDAS] O3} EEHOE AL 5 9la wrE B
SEMCDA A12=519] (S99 35 28-S 7Fsst sk Zolnh,

T b el ARE A2
= e, o714 Gl Qe

&
sk, BEE oW e BHL S5k GIS

= 1a®t b F 7HA AlYEE A}ﬁﬂ@ GIS9F MCDA T4 84 7 43 849 MES Yehdr. o Alyg
5L T AA BA At giFEE GIS EE MDA T8 A29 AMES Fulelal 9lE W) o EdE A4S
84S AAFHGIS-FA vs. MCDA—TH]).

T la' xR, A d1A Ay Lol ALgAlE 2A A B3 E 5] fstd F2 GIS LA
Al GIS FAHLAELS Ad 713k el $1AE(alternative locations)S AA3t, +3F
E(criteria maps)S Airgstr] g xEs 7l

N o

M
off &L
to i o

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

T3, AA A B B UdEY o As 3 Ve We A3r7= T 24 (overlay analysi
)& Fagit, o] Ao, GIS FA8AaE] Mol YFiE It Ay B4 ZRAAES A7, ©X
ARg2E =] ekt Aldkd AAQ HlFS 2357 fslA 0 MCDA T o} Hs &3I4

(interoperate).

A7 HaaEe] diFE GIS 7wl & FaAEE A HA Avgest g, F dA AuE]dA=(E 1b

4 AL #Ast7] A8l o wol AFEEHE Aol vk, o] Ay elA, AHEAtE

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

preferences)< | 4] , 54 NCDA 71E(dAE B9, &A1 7% H3HOrdered Weighted

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

A aHEE A TALAES AYsit. o] FHoAEL 24 AA AFE Aty

el T 71FE HES 2, W A BAE Y8 GIS FEol 9 HrF AnES wkdelr] JE T GIS T
AorET JE 83,

44 Ase Fas
|

GIS®} MCDA 4849 A& 842 AHY 2 AWE FFollA F2 AT 5 ).
(syntactic interoperability)< GIS®} MCDA 7484 RF7F 24 AHO wshs

sl Folste AS ousit. AlEg As 840 dHolHY Fx e WY 2dS ¢ SJa5]
A5 &8 (semantic interoperability)e ®3E = dHolg e &4 924S 7153814 shoh, AWE AS
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[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]
[0045]

[0046]

S550ol 10-2003643

Ao A ~(source) H ’V\](recewer) AT EYO(AE Eo], GIS E MCDA) AE&ALS FAEHEA JrxH BE
SHA] 92 ouE zZHe= HlolHE HAEEE GIS9 MCDA T4 8259 3ot}

(2) &%

GISS} MCDA A]x=¥leo] A5 S84 AR wild Fad BEXA Ao (bridge language) S A3 UAS wF
o] ik U ALgS a7 3. Alg g 2 AwlEl S=F(syntactic and semantic level)olA A3 84S 3
AAZIHE BEF o2 GISS MCDA Hoko] sHAl= E+2 /iwts] S},

GIS gAl°l A, 0GC(Open Geospatial Consortium)i= #| & 33F(geospatial) ZE&S 3t FHYS TS 7t
ggkom  olE GIS EddeA Ar B, g, &olEE& AlFert. 06CE= =AEFE7]T (International
Organization for Standardization, I0S), W= A% X|2]dH 93] (Federal Geographic Data Committee,
FGDC), =47} ¥ZFA K 7]¥k(National Spatial Data Infrastructure, NSDI), &%+ A& % E3(Spatial Data
Transfer Standard, SDTS) % AR 7|& X A Y& (International Committee for Information
Technology Standards, INCITS), <X A& T3+ AR 99Y3(Digital Geographic Information Working
Group, DGIWG)S] ¥+ % thE FA(abstract) T W& (content) ¥FEY AX e AFFL +8 £ N
et b ddske A 7ol o] A AP R " AY A2 (geo-processing) AHLES FTHEE N

Ha s &8 71s3 58 e AYAY AH2EL 06 =8 EFolth. 0GCi= AF¥(specifications) (&
Eo], FA(abstract) ¥ F3d(implementation) AF¥)S Ed A2l4 X3 BlA2aE dAstE Aol 535 &
o olyd RFEES A4S 84 9 FAES UFT AP Ao s o g,

- MCDA %<

MCDA &A1 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] A}, #3 A+
&9 A Decision Deck MCDA Z=wlollAM dHlolE EFES Ao, o= thgs MDA 855
Ao E8Hoz wE7] HAste AEYE 4 & UMCDA-ML(Universal Multi Criteria Decision Analysis
Modeling Language) % XMCDA(ZEF3bel XML 7]uF MCDA) Folegl E#ch. UMCDA-ML-> MCDA ZIHE 2 UdukzQl
o]} BZ 3} (generic decision aid processes)S EHd = HHAHQ ey AojE %U35t7] 93 Decision
Deck W9 738} WeJQtE(scientific initiatives) % 3dhytolt). XMCDAx= MCDA oA 7HAl(objects) 2
dole Fx5 Jeh7] flste] BEshE XML AFES A1E8hE, UMCDA-MLS] 12~®l~(instance)©|Tt}. XMCDA i

9 E22 MCDA ol BdAelal F3e dloly F-xE& AFstiL, o8& 7Fs3d MDA =79 o|dAdS 4t
& o], vheksk NCDA LaelE: 2 1 Mu)2 Aol (chaining), 2 MCDA 7Hd
AREahE TR MCDA ¢ AMHj= 2 718 S 84S &olakA dt=

EWG-MCDAY: H®7F 532 A+E Fxstar MDA Fofe] el rofsh= A 2 2HE(working
group)©]th. EWG-MCDA A2A| oA ¥ 24 A 8o{3(standard decision aiding glossary)= &3glon,
o] &olol AAE &5 EF MDA ZEEAY T5& A3 A2 + Ark. E thE AEddA, I3 A
A A &(spatial decision applications)¥ #HH wFES] UELASQ] SDS(Spatial Decision Support) Z1
2AFE SDS AFAE 2 FAALES A% HAZQ do(REEA) 2 AR A 2A SDS AA XES e
. o] x2S SDS ok Ul FHA A4 AA T dHF2A] MCDA Weo] A JdE(E], W, TE,
LR L E%], dlole &2 & X3S FEASE tiET
(3) =7 § M= F 2EEA
- g Aujz=
AA GIS ® MCDA 715 Z7+& 7] AAste] i 2AATF AFFA AHEE & e A 8 7hsd 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|~E-2
okt GIS A Eof AFEEa Y. FAFSHAL, Decision Deck ZAZ&A]g-o 2]k XMCDA 7]¥F 1 AH]2~E-L MCDA
Lol tigk &olgk S 7hs Al k. Decision Deck §] AB|ze H-8¥= 725 Aesiy, o 5
=22 MDA AFE A, By Fol 2Ed + 3 F oA AFFA ol& ZtsstA e F AdE Fx
% (A7

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

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]
[0054]

[0055]

S=50l 10-2003643
A1 XMCDA ) MB|AE2 712290 MDA T2A2E 3k, o= AdsA dadthd(chained), MCDA &5
A .‘6‘_ _E

A 5 5 Ark. XMCDA ) AH]=E52 XNCDA 3ol 7Iwkete] s 8ol 7Featrt. &AkE GIS B/5
= MCDA AHI=E9] o] 8 7hedS B8, § AMulaE2 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

Boabgol A AbgEE WHES dde 2E2x 2 GIS/MCDA §) Anjze] ZEke s & 7t $HgF
GIS-MCDA Z#H ¥ =3 /MEs 2

3 2E2A], GIS "oy 2EZX, % GIS-MCDA wg 2E2X& X &3}, GIS E MCDA =dWQl 2E2A+=
GIS = MCDA ZtztellA] dlole] A4 9 A B0z A&y e= /dEs 2A5stal yepdith. GIS B MCDA H
23 LEZAE GIS 2 MDA EHQl SE=X 9 &y Ztzte] thgh A4S EEFHeirt.

o] T YUY AHRA7E 54 FADM HAJo] th3l GIS-MCDA LA4E(dZS o], &3 Aok 2 A B it
A4 3 5)S AYsA & 4 k. o] ¥ GIS-MCDA LA4EL GIS/MCDA BlA~d 2EZAZ
GIS W= MCDA B~ ®E3l(template) s Ao m=MN AHojd o vk, FHF &
AXRE A7) Akl 875 AR A dolHE 28w g dubdor Ag
At HeE g AAel diskdE, AdE 2 VeSS AAsES oA AAHAE AUE] st A

o
o mlqutem, deld RERAL 483 wAH JuE xdsac,

A2l GIS 9 MCDA Ej2== 2524 Fe] SIRL F2lell ofa] AA == 83 2y S5 A4 7|vkete] A}
42} 54 (user-specified) GIS 2 MCDA EjA3E ATHoz W
operations) O gttt A|AEE Ak ZHzbel| digste AEE ) AMH|AE AMRE ¢ k. odE 59
GISSF 22 7} =dole] /MEAQl Mul~EL SWRL FF2o] o] AAE =A e whet AFEEw, o] xF2 o
2 EE AR o peHor AdE ¢ vk veoR2, NEARJ] AHEE(dE £, GIS ZR/EE NCDA
AR A~E)S EHQl SEEA(dE 5o, GIS 2/5EE MDA & 5

2 359 &9 dHolH(dE o, #HIAA)E YrEH R wEt uct. &g wItd, oguEF o FA%
T AT GIS Z/EE MCDA § AHI=Ee] disf, AviA~Ee] 948 9 &9 doJHE GIS/MCDA EHIQl &&= 4]
gddojof 3t} oS Bo], A GIS P AHAE(AE AHAE)S ALEEE EAF GIS Bl 948 o
Foll, GIS MnjxEe Y2 AU (dE £, MDA ¢ MY=E(EA Mu=E)7 udd "dart o, %
A2 1 AH] 2= (mediator web service)= GIS AH]2=Ed 93l AAdE SHEZ NCDA MBS 93] 875+
AEE9 9guE 5 7HY AHe dojy dEds f8 24/mgste vl 2E2AE AHES

(1) =r¢l 252X

- GIS Z=Hel 252X

GIS EdlellA 24 dely M3 &4 EFo ARREHE AEEY FAAd zdAES AlTste Ao
Lozttt GIS EHQl SEEAE GIS =H1 #dE o3& AAlsoF gttt GIS =r] 2EZEA A ALE-H

MAES A 4 A5, 39 ¢ & (top-level ontology) % 0GC AF%¥(specifications) 5=

IS0 F+(standards) (&= 3 Fa)o2HH dojd 5 g}, & 5], 0GC GeoSPARQL ol wheba 7]&2%4
ol GIS 2EZAE Feature(37 A 714 AE A, Geometry(F3F $x9] ¥&#2) 2 Spatial
Object(Feature®} Geometry 59 A9 F&(superclass))S F3H3hc}. "HasGeometry" <4 (property)<
Features(Z1A) & 1AE9] Geometry(LAE2] 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) @ A (attribute) Wl 57 F39 3 (geometry)(dE E0°1,

2

ieore

]
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[0056]

[0057]

[0058]

[0059]
[0060]

[0061]

[0062]

[0063]

S=50dl 10-2003643

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

A7 sl "ake], GIS EHQl 2EEAE I3t SH/LBAES 93 939 JidE xFEor gt 93
59 MES 5Fo] T3 £ Ax JEE A 5F 4TS EAE YEhE b AREE At (E 4
Fan), gk o g FEAAEA (mereological), 91744 (topological) B FXH (metric) #AE EFsE ¢
5ol T £AHES F LEAE 1] HAES UEH, o] F s As QBAES] H3S i thE 3§t
e 54 QHAES A4S gt JTE9] JiES 2R EC] A% GH A FAAR] JE(AMEA gR)E
Asz] wfiel GIS &=l 2EEA A Fasitt. g2 Tatd, 33 H4 4 F A EAE T o=
Aol s BEE SAJAC wet e FH(HR)E ST, oF £, "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 &2 QHAE=R 3#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 w9l &E=7

MCDA =wQl &E2ZX & MCDAoNA 74 dlolg] A 92 B4 E3x5S 93 /\}‘QQL 7HL§%%

t}. o] 2E=ZX|+= Decision Deck® XMCDA %=, SDS AALA]l-22] MCDA

A BFx go]% (French-English decision aiding glossary)® #e Z&F3td %ﬂil‘%‘ﬂ d

Za), IR YA ZA HE(decision goal), AR ZA ulstd(decision alternatives), AF ZAA Al

(decision constraints), 7} 7| (evaluation criteria)(FZ4 2 £A4), 7|5 HlS(criteria weights), <A}

A7 84 (decision matrix), e 7 A3 (alternative evaluation outcomes) 3 Z-& MCDA dHlolg ==l

o] A4, Jid 2 X2 §oFE FEHEn s (&= 5 Fan).

(2) 23 252X

- GIS H2za 524

GIS B3 2E2ZA = GIS =l 2EZX|dlA Aoy fojo] FdoA EADN 4 el=35 =337 Y3 &

b A 9AE W azEe AARES FASEIH(E 6 Fa). HE 8o Al

We dE 84 2 9 Al AAES 7}%3}74] 7] feiE =ud
O

A . G
£ s e A 55 A4S FHs (capture), 4714 QT EHE
gk GIS B2 digk 259 ARELS 252X 4 Y ZEEE AAE. GIS 7ITES FIdste 9 A~
= 24 WellA JfAIE(individuals)Z AR, & o], GIS ¥4 ®l~3 "Determine average
distance be- tween Source and Target features within a radius from Source features"i 3+ 39

o
ro

"spatial property analysis"o]® 1 MH]|2ES ZH= GIS 7589 FH=E(dE £°], buffer, overlay ¥

distance) = AR&3te] olg SHAEY MAEEA guEH o= Rdgyd F Qoi(E 7 i),

SERA A EADM 4l g GIS A9 55 A4S d¥ete AL 49 55 WA 87" GIS VeEs A

Hal7] ¢3ke] SWRL 1SS AFE3EE. SWRLS AFESo 22X oWl GIS 753 IAEe ZAEo] 54 gaa

E #8 oA digk (AS 58T 5 ATk, SWRL 2 ES GIS 24 Bl==d g 449 555 e

4 o] 0E HE AXEIARA
7

°3}°‘1 =24 Tfl: Zi, %74, 7hA 2 doly gler idd 4 du. 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 IIIT (?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

E 1% % s 7] b= GIS 24 Bl gk SWRL 2 &4l AAE
HojFEth, dE& &9, HolE Y Rule 12 33 A2 4 ®HlA23 Z &0 "Determine distance between
Source and Target Features"7} hasNextGISOperation 44 E38)4 hasGISOperation A4S 1 A3} 34
A}E3lE Buffer, Overlay ¥ Distance® HQ2 3tz 7|&3ic), ]EW€13ﬂ*ﬂfﬁHfﬂﬂ%@F;5
o, Hlad AAHAE)E Buffer, Overlay ¥ Distance Fd|zol &3t d-$ NNSES ZAet. dE

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

=5
\}
mr
o

14
Ipr
&/
S
2
i)
Sh
ot
=
[>
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"& X313} Hl2Z 829 AW~ E2 Buffer, Overlay % Distance &2
' ~e Z+Zbe] webA [Buffer-Full side, Overlay-Intersect, % Distance-Farthest], [Buffer-Ring,
Overlay-Intersect, 2 Distance- Averagel, 2 [Buffer-Full side, Overlay-Clip, % Distance-Nearest ]2}
thefgt d#o GIS 715 E(GIS § Muj25)S Fa= 3},

- MCDA EHj2=3 &&= X

GIS Hl=3 2ER2X9 FAFSHAl, MCDA B3 2EEA T oE £, MDAS A4 2 it 8453 22,
EADM ¥4 Bl2=o] Wik MCDA WHAIE 2 2AE9 As T3 8 i), FAHo
£5= MDA B~z SE2ZAE= kst 7|2 AL MDA T8 A58 ZAds o X FADM #4418 93k MCDA 2y

;{ i
%
X
m .
r
i)
o
2
S
N —4
>~
>
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[0068]

[0069]

[0070]

1), @A a‘xﬂﬁﬂ MCDA R k= AT EYo] Ein
) =

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+ 9 A=

BoEt, o & 59, o] MCDA ej2== ZF#2~+ hasNextMCDAOperation $42 %3} hasMCDAOpeartion %£4&
1 Aol A AFE3}= Preference Elicitation, Preference to Weight Conversion, Decision Rule %
Evaluatez}li= (MDA 715E9 EdU2ES FQE 3t} MDA B2z Yz &8 MAE(AE B9, 823

A2V 2E) L 7] Sd2=Ed £ake t& 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}Zto] i~ <~
B2, [Pair-Wise Comparison, AHP, OWA, = Ranking in Descending Order] ™= [Rank- Order, Rank Sum
(RS), WLC, ¥ Scorel#te thdst d@o] AR AE = MCDA 7|55 FQ=E 3t.(3) vE 252X

SAF FAM A4S 918 GIS 2 MCDA THRAE 7o) AWE 35 2842 F 7kA GIS B MDA EHdl o
2 u Ie /A LERAE o] T 7}

oA, Alwlg
Aoy 5=
A=

A LBRA A NEES AuAA AT S8 ARgETE o] A e GIS 2 NCDA MEE
ol B wgE FASEtaL A AWE #RAdS UE7] 918ke] GIS B MCDA =Wl HEvF R REE
AAe a7 )
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[0071]

[0072]

[0073]

[0074]

[0075]

X 4

S50l 10-2003643

MCDA terminology Semantic relation

GIS terminology

Alternative/option is instantiated as

o A set of entities of the same type among which a decision maker can ——
choose.

Attribute is kind of

e Measurable quantity or quality used to measure alternatives’ —
performance in relation to an objective.
e Means or information sources available to the decision maker for
achieving his/her objectives.
Attribute value/score is instantiated as
« A measured or an assessed level of the alternative with respecttoa — 3
particular attribute.
is instantiated as
—_—>

is instantiated as
EEm—

Constraint

o Limitation imposed on the set of decision alternatives to eliminate — 3
infeasible ones.

o Specified based on the certain attributes/properties and attributes is disjoint with

values. —_ >

Ranking
e Ordering of alternatives according to their ratings obtained from —
combination of the attribute values and decision maker's preferences. , = = . .
is disjoint with
EEEE—

Weight (preference)
o The relative importance of the criteria (objectives/attributes).

is disjoint with

—_—>

Measurement scale/level

o Attributes/properties of alternatives can be measured on four basic —
scales: nominal, ordinal, interval, and ratio.

is disjoint with

—_—>

Decision/evaluation/performance matrix is instantiated as
o The set of outcomes or values associated with a particular alternative —
and attribute; the rows of the matrix represent alternatives, the
columns represent attributes, and the cells contain the measured or
assessed values of attributes associated with alternatives.
Decision rule/aggregate function/combination rule is kind of
o The decision rule integrates the decision makers' preferencesandthe — .
attribute values within the decision matrix to obtain the ratings and/
or orderings of the decision alternatives.

Source feature/object

e A spatial occurrence in the real world, which is characterized by two
descriptors: “what is present?” and “where is it?”

Attribute/spatial property

e A measurable quantity or quality of a spatial object or a relationship
between spatial entities.

o Information describing characteristics of a spatial entity.

Attribute value

o A measured or an assessed level of the spatial entity with respect to a
particular attribute.

Attribute map

o Attribute maps represent the set of values associated with a particular
spatial entity and attribute.

Attribute table

« Attribute data table is a tabular form of spatial data, where the rows of
the matrix represent spatial entities, the columns represent
attributes, and the cells contain the values of attributes associated
with spatial entities.

is equivalent with Spatial constraint

o Limitation imposed on the spatial entities; they are specified based on
the attributes/properties and attributes values.

Constraint

e Spatial database/data model constraint: limitations imposed on a GIS
database to maintain data integrity.

is equivalent with Ranking

e Ordering of spatial objects based on their attributes values.

Ranking

o Ordering of spatial objects based on their location (spatial
arrangement).

Weight (spatial weight)

o The values representing spatial relationships.

is equivalent with Measurement scale/unit

o Attributes/properties of spatial entities can be measured on four basic
scales: nominal, ordinal, interval, and ratio.

Scale (map scale)

e The scale of a map is the ratio of a distance on the map to the
corresponding distance on the ground.

Normalized attribute maps and attribute data tables

« A set of normalized attribute maps and tables

Map c d overlay

e A spatial operation in which two or more maps or layers are
superimposed.

o Atechnique for combining multiple rasters, weighting each according
to its importance, and adding them together to create a suitability
map.

GISOl A AFE-¥&= MCDA o 2 tl-§ 3] (vocabulary)¥3t ofyz} 159
alternative"$¢} GIS &ojel
E]7} source feature® Q2®l23dtE 4 Q= W23y ddd £ 9

HolFErh, o5 Eo], MDA €09 "

B Bt S

welght”‘* GIS
(2=

Egahe wzﬁ

o]  "spatial weight"¢}

E 102 ¢AE AFESHe]

"spatial constraint",

Ae g e AuE, o
"spatial property", "linear unit"

\:7% “iS auo

alternative’} YA} 24 FroA EA Fg29 37 EAESS JehdtE 2

JE)9 AUd $8ER AHos= Wi, GIS €9
AXE 4 ). aHEE, IREL F JAY ttEn

onlg WA AEato] WA EERA U] Gl "

AW FEYe] U A

p

"

"source feature/object"+ alternative ¥
source featureel gt alternative®]
on] gk}, MCDA
o714 MCDA &ol=
"weight"&= F3F MAE He ¥ BAE
FHEA &= MdEol.

Sof, GIS £E2A gofl
= 47t

guedon ten,

"source feature",
"is kind of",
"attribute",

r il

instance of", "is",

alternative", "constraint",

9 'ratio scale"¥ #HAH F Arh. o] AAHL GIS 2EEA FH=E9 OJiEdi%ﬂ MCDA &E=27 FH2E
o dloly x5 R A3 %% HA & 4 Aot

(4) GIS HlolE &2

EADM I T 9= dlolHE u # AV A FHOREAN FHHE SE2A AT JPF W #le
A, GIS HlolE EZX= AlWME #AE 7Wtoe g 3 2EZx 7Nk AE sbesA s, AbeA d/m=
AA Qlzle] guEHor PE HRE AAFE AS FEC. "Feature" MEL 2EZA A FAHH HA
A e Age Jeid. J3Hd HE(dE S, vigx Adeh)d we, 1 de wE, J7E 58, i
S 2 ARl A Y25 UEE & B ok YER o 2K H(E 11 a1, GIS dHolE &
E2XE fHolg 2524 A HA9 Fe~<l "Feature"E GIS EH|¢l 2E2X] A "Feature"#e= 9
22 HROEMN GIS =Hl 2ERA S} AAHY, o F 5

attribute $42 53 SRS, Geometries,

Attributes 55 72 4 JuksE AS 9u| g},
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[0077]

[0078]

[0079]

[0080]

[0081]

TREEY

GIS-MCDA A|~Ble] T2 EEFQlS EADM 4] wighol A GIS % MCDA T4 &
e FEET. Z2EEY-2 BAM 4 EAE F SUEA A A8 (HFH £9)S ddsty] fste 4%
g3k dde] GIS 2 MCDA ¢ MH]AE(0GC 2 XMCDA ¥F-+ ) MH|AE)S FHkeit (s 12 Fa). &5
228} SWRL 713 =% OWL(Ontology Web Language)Z Ab-&3sle] #2318 n TR,

T 13 WA A BAE slAshy] 93 GIS-MDA AL QUIE HolEoh. Fgh AleH(spatial
constraints), 5% (objectives), 4 (attributes) & E&sl= wlHA A8z} #A@d MDA 8452 GUIE
S FASE = Advk. A GIS B2 2ERA W oSshe Ak 24 daAs AdE s AP Aok
B RESIE 7|Wete] GIS EWdd 2EEX9 ¢ FHxE= AoHu. odE o], "A candidate
landl] site must be within 100 m of residential area"#}+= A|FS AHJsl= A2 "A source feature must
be within a given distance of target features"@te BHZ3S AMusles AL ez 3y, ol Ad=
"Determine if Source Features are within a given distance of Target Features"#&= A2k £4 AT o
AR, AFEA7F AleF Bl BEZ2S Aed o)) target features® 5 Al W YAt Ad st
source features®& 97] $I38t, 1 @& w& g} A(dialog window)o] YERF™, source feature(el&
E9], alternative)ZA19 "landfill", target feature®419] "residential area" % ZH(100m)o +AI3}= 7}
SoHA drH(E 14 ). Al='E GIS oy 2EERARHEY AAE Tk st F ] source(dE E°1,
alternatives) @ target features® o]&d| AF&A7} HAZskA & 4 Qtt. o] TEEEIYONA, Hlolg LE=
A= AAE source(dE 59 MCDA =w|l W alternative) % target features®} #HE dHolHE E35I
g Az AgE GIS dolEE st 9 0SD(Oracle Spatial database)®t AT, &7 dolg &=
0GC S 7|¥re & 0SDol A4t

¢

0SS} ARg2 dlolE 7t AlWE #AE 7|Wo =R g 2ERXA 7§k A FE JHsEA gt eHdelHE
(semantic operators)S ARE3lE A2 tha} A ol A AEH source & target features= YA AMS}
© A& 7FssHAl & 4 Q. GIS HolE 2E=A| e} ##sto] AL8A7F tist & el target feature® o &
o] "transportation station"S T-AETTia dFR}. AFEAFE oA} AA BEA A target feature®EA] U9
43¢ transportation stations TElslol & Faryl k. aEy, oJwdt HolE P(table rows)E
"transportation station"o]gte= e kS EISta A 2] wEo, AlEfE dx9 #H = GIS ©lo]E
Hlo] o] dubA el A=, oW P(row)E WE3IA] S Aolth. dF Eol, t&¥ 2 = owg Y=
Hkglslx] 9S8 Aolrh: SELECT type FROM Feature WHERE station type "transportation station". &4}, GIS
dolg Holx W Be Id5L& 3§39 transportation stationo]”] wWjEo] ##Ho] Qlth. dE B9, bus
stops, terminals 53 22 featureE2 5 UF9 transportation station®|t}. Oracle Spatial W (3]
Hs (lexical equality)S tHAl3}=)SEM_RELATED 3 #olE= GIS dlojElHo] AR E HE #AdE 958 9
nExog HAMS = AS 7hsEA Sk GIS dHolE 252X HEE 58, SEM_RELATED 23 o]E= GIS
Holg «EZAE FE23 4= 9lal, subway stations, bus stops, airports, terminals 2 railway stationsS
¥ gsli= EE transportation stationES 2S 4 Qo ol o]t featureEo] ZEZA oA
"transportation station"o]|Z= 1Y EE 5 FY2EA oulEHog HE ] wiEolt).

=2 (objective) 9} EA(attribute) NES GUIE B3 FASHA AAE 5 dot. 4o EFe HA 07 HE
Aojzith, o & Eo], "Maximize accessibility"#ts EA L& F 712 £A02HE dold 4 vl "Nearest

distance between landll candidate sites and residential areas" % "Average distance between landll
candidate sites and residential areas". AFEI FASHA, FAHEL GIS H23 2524 U J&se &
&4 B4 HaaEY JdEdE 33 £ 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
8 7Ivke® to] HeojH 4 QQrh(:= 15 FHan).

GIS ¥4 Bj2a(ealE Sol, 0 A% % £4 922)% FASA, AHSAEE BA $4E A3 "Evaluate
the alternatives using a decision rule"¥ #Zo] 159 43 MDA B|A2IE AT &=
AF&A= "Evaluate the alternatives using a decision rule"#}+= MCDA Ej239] Fd|2~ JAA"AE = 1
2 "Determine scores of alternatives using Rank-Order-WLC" 3+ "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_
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Rank-Order-WLC"E M@, F2 Az MDA Bz 2E=ZA A SWRL 112 7|¥lo =z slo] fjLsles
MCDA S2H(dE So], MCDA ¢ AMH|A5)E 2

At TA-5AE thot(problem—specific alternatives)(source features), A F, 7I&(dE €9], 54 #
), A&, NCDA Hl=3 o] EFHE, A2de E4dE HA2ases 5357 st A4 Eal

et 53], GIS ¥ ARA2EL A #FEREEA 7153 38 A(9E) 4 EAdY 37 &4
Aete] GIS Bl 2F2A dolA Aejd &3k Alof 5 4 fEsl/e A wepd =dobd 5 dv. f

A, MCDA MH] 25L& M3 %= FZ(preference elicitation), B[SO 22 X3 %= WeL L oAl AR A /413

UHES XY= MDA eSS 3357 f18te Eu9bd 4 9ok, GIS Z/XE& MDA Blx=d 2524 4
SWRL 5o o&f T3Y j2=/29 38 x2S #HaEy °Jz} DM A AR AES AgA 7= W gis)
ohfgit); IRELS A AMU|A~E9] A A AZ LS SWRL TF

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

W3 = peer—to-peer Aol HMAIAEQ Ao Z|Hkelt}. A A-423 FA1(knowledge-level communication)
of #est= GIS H/%EE MDA § AHl=EE fl8te], 23ELS (1) dF Eo1, AHlzEe] wAA W&, o],
izl 53k Zo], WARES I FEE gste] 243 AY OHE(decode)OHolE sHe AAE, HARAES Al
g el =5 ol A olalE 4= glojof O}fq A AEE

o2 olgEojok Tk, HAIX Y W& REEHA FA AYEH, o] uw By AL

ol ¥l ¥} s}t

Aol GIS ¢ MHEE(A: AH2E)S AHEste 54 Blaa gks olFof, BAads EFEHES oE 5
o, MCDA $1 ARIAE(EP M| 2~5)Q1 o udkd d87F k. = 162 HolH(JIAE2)E GISolA
MCDA =w|lo s, EE 7 w2 ®ilsle o AMRHe osd #4o hast dAlE BoeEnt. A, 242 4
AUl 22§ AR AERY wAXE B3 AA'A, SHa, 4 9 4 BGES FE7] Hske AHE
g AWE g A HAXE FAgT. o, 282 § Mulae g 2EEAC FEE FHz/E46d
sl &5k FHz/EAd0] deA FEET. dF 5o, WE 2EEA Y A2 AHEEERYH Be 54
Al E gl (AR E)E &3 FES A83F4A, source feature®l "S"7} "Source feature" Ee)2=9 1xH
2ola, o] Y27} "Alternative" S =9} FUSEZ "S"7F "Alternative" S22 A2xEIA07] o]dstaL

. .

s [¢)
FEFE Aol JPsath. gt FALES R oFl, 234 Y Azt dolHE Fdsr Adsa
Z. wow v

A AT

Al & AHEste] GIS9F MCDA 1 ARl=E 7he] mA|A] wE& AWsjEat. Avg]eo maw, GIS AHj
+ source feature(elE Eo, digh Wlg=] "Al")E £ alternatives(elE &, 19 A e A4 7bs
Ae AAT, dE Eo] 248 7153 source featured Y3 vy FRAE L A E(streets) Alolol 7HE
772 Ad(distance)d &I &4 #E AXRSYh. AH]AE source feature, constraint 3 spatial
property 55 SOAP HIAIAIE Fall AR ] M|z A Bk, 243 @ Mulas AWE nfE 2ER
A5 7IWko R sto] o]y gk GIS dvlolE FHES t-&shs MDA f4ER WAty Ad = o]ZE5S MDA ¢ A

IESS=R =R =

ojx & ¥ wtgo] Ao Eo| wE, FADM FAlol thate] GIS 2 MCDA %1 Jo e AWY Hs $&495 9
g 2E2A 7 RS AT, 71 AAE AWE s 8 753 GIS-MCDA Eﬂﬂ?:]%i% AFshE A
ojn], o714 d#e 7]E GIS E MCDA § MH|AEo] 159 ti]olEi% do 8 Jbest wE Jhseka,
EADM =45 93] W= 9= dolE < AHlE oul Al sfAstar olsf 4= vk, AFE WAL GIS E
MCDA 7+ A1wie s e&Ado e 4 Jerﬂ F7] flete] Ao 2EEA AMSS et 2EEX
52 GIS 2 MCDA =l 52X, GIS E MCDA H1 I 2E2X], GIS-MCDA Wi 252X & GIS "oy &%
2AE X3, LEZAES AUE *Ji 8 7S GIS-MCDA ZH A9 a7t 55+ BEd 9T gt
53], (i) §§ AMujz=Eo] ofd) A8 WA FAE, FEHL AZEd BE I8 JHE T s A7
(ii) GIS /== MCDA 9 AMH|2=Eo] E&AH R FAleta WAIXES w3 7 = A|WY A2 BE(o]=
AH|2=2Fo] & AH|2EAA 2 HAXES oslsta 15 AAS ouEHoR wFsta AT 5 A
b)), (iii) GIS®F MCDA AfelellA] &ojE5e] onlE ZA= AlWY 242 2 (iv) oA AAS S Anj~
Aold A4S AFdhE GIS/MCDA FY 55 AA-7|wtemx 9GS o}, EADM 40 U3 T2EEY 73
2 GIS 2 MCDA T840 AWME A5 84S AWl 3 252X ES 7|WoR sto FdE 5 Uy
ZREESIS gA A ZAE Asty] Skl on Ao ds &5t dwo] GIS B OMCDA 1 AfH]
255 sk, GIS 2 MCDA § AHIAES LERAES FHoR 3o MR guEF oz 435 A4sta A

|
N
|
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598 @ 5 ootk Avdom, ¥ owwe #7 24 42 A% F A4 o due] GIS 2 DA 9 A
Mg gF AHE 2 oANE 45 S84 Jbsebl @ ol ALgAEe] 54 BN #49) el 54 A
Aol QAA ool mEY T3 B 2 OUlE EPE(AE Bol, 9 ANAE)2 BYHES @ @
A oA A4 FAIA GIS L MDA ETFES BEehs And A7E A9 /850 AsAAES ar. 53,
27 oA A% B9 Atde 18-S (application-specific) 2 AP monolithic) A AWe 45
Lx .

VAN 4R NS SEdel FARL, REEAC] FALL, /L Huide] FHaL D LxEdo
THakY 2P TAY & Atk oF Bol, ANdEN HPE 4N U FHess, 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 FHFL 4 Ae T2 oAwgt FXe} o], s} oo HE AFH e 55 574
AFHE ol &3t FdE F Adok. A FAe= 9 AA0S) 2 A7 &9 AA delA A== sy o]

_\_4

o] AMXESo 01343174]0] As Tl F Aok B, AP FXe AZES Y] Al FHEte], HolE
A, A%, 24, A 2 AT = Jdrk. olFe] HelE fdte], AE FA= st AHEEHE 74°§ A
HE A= JAR, T TlEiorls FY A

(processing element) B/HEx B4 F39 A7 24 2
55 M9 Z2AA Ee st Z2AAM Z e _'E*E“Eie il
(parallel processor)9} &

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

m
N
olr
=
v

, Y& A2 A (processing configuration)

2 EYo = HAFH ZZ I (computer program), F=(code), WH (instruction), H=& ol F 3l o449
£%E XFL ¢ don, dste U2 sAsEF Ay AXE AU SHAeR e AYFHo=
(collectively) A& AA&E WHIT 4 Ay, HZES o] L/E= dolHe, A Ao 9sto] A=A
A AR WHE wE dHolHE AFsr] ek, ofH" F3 o A, 74 8 (component), E#A FA, HF
H A wjA e G ol FAS(embody)d & AUrh. AZEoE UELAR AZAH FAFH A= Ao &
AbE]ol A, AR Hc}‘jd AGEAY ddd 5 k. AZESo] F dolHE s o] HFH =

7

ol 7154 4= otk olw, wiAls AHER AP e ZRIAMS AL A, dd B
HEREs el A Adste Ad s Aok =37, viAle dd B 5 oY stedelt AgE JEH e
S VIS Be AdTdd o, ofwl AHE Alagd A3 AEHE viAle] A 2an, vE
A el 2k At AL e vk A A RE, stE Haa, FRE fad R A Helzeh &
& A1 WAL CD-ROM 3 DVDeF &2 75 wiAl, SEE taA(floptical disk)eh 2 A= A

H-l

(magneto-optical medium), % ROM, RAM, ZejA] W=y & Edsle] T2 waolrl AFAHEE FTAF
Aol A& 4 Ak, B, TE wiA9 dAZ, AFEAHE FESE A ’\Eoiur 71EF Thek3E AL E Qo]
g 39 WA fFEste AFIE, AW SolA st 7I1SuA A AFAE & 5 ).

:u:

AAlelge] vE g

o

g3} ol d Al mrel o8] AEERont, ST ERoklA B4 A4 7t
A A g9 AR G 54 2 Age] bsse. g Hol, Auw sleEel Aud Wun o
£ $AR FREAL, R/EE AYR ALY, Tx, N, 02 5o THesEe AYd Pud g J)
2 A% wE 2FEAG, 0B FHLE Te 25 8] gAHAY A@HE 448 At 2yl
st

aeEe, BE FUE, 08 ANdE 3 SHTEAT 25 AEE Fashs ST Aol 4@
o,
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EH]la
MCDA
components Convert users’ preferences
to numerical weights
GIs
components

Perform weighted
overlay analysis for
combining the criterion

Represent alternative
scores on
the map

$ o

function to normalize
criterion values/maps

Perform GIS
analyses to
determine feasible

alternative locations

(constraint maps)

&S8P
&S

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

@@@@
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E9I1b

MCDA
components

Convert users’
preferences to
numerical weights

Structure decision
problem hierarchy

Generate
sensitivity
analysis graphs

Compute the overall scores

or rankings of altematives Send
using a particular MCDA criteria
Return criteria
Send the overall values /
scores \
GIs
components

Perform GIS analysis
to determine criterion
values (criterion
maps)

Represent altemative
scores on

the map
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k1

& >

& oG a3 MCDiA}' R,
GIS task GIS domain Semantig-}ﬁapping =~ domain MCDA task
ontology ontology ontology ontology ontology

GIS data
ontology

|| Compose the +EX%Z?299 Mediator }‘Ex%r;?gge+ Compose the  |_|

GIS Westervices (output) Web service (output) MCDAWT services

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
GIS Web service (operations)

Discover appropriate MCDA
Web service (operations)

Sub
task 1

Sub
task 2

Sub
task 3

Sub
task 1

Sub
task 2

Sub
task 3

Decompose the
GIS task

Determine a GIS
task

User GIS User interface

Decompose the
MCDA task

Determine a
MCDA task

User

/% \ICDA User interface
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B
H

Class

Spatial object

O

/mw

_B\m

Class

Feature

O_amm

Woga

Class

w0

Class

F Attribute ‘

Class

f Spatial 8:&35
Class

‘ Class \

Geometry
Class

Measurement

unit

wo::

mem

HBn

Class

D

Polygon
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k1
(N2
N

( Class \

K Spatial feature/object J

subClassOf subClassOf

(" ome ) ( oms )

K Source feature j K Target feature )

Plays role Plays role

( Class \ ( Class N
k Airport station J E’arking candidate sitﬂ
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Class

Decision goal
Has

Consists of

7o
> Ou_.mo=<m k/

Is derived from Has
Class Class

Alternative r Constraint M / Class / Class

-

@

Hos Attribute Weight
Class Class J Has Has
Criterion L V\
Score : L Clacs J
as
/\_

Measurement mom_mk
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k1

g
>

[ am )

k GIS analysis }
Is
( Class \

( Class \

l Property analysis J

Constraint analysis

/ \
( Class \ ( Class w ( Class \ ( Class \
Spatial Non-spatial Spatial Non-spatial
constraint constraint property property

Is\

ﬁ%am ([ as )
N J

Task I
\ Task III J
Has GIS functxon

Class
GIS function Class
/ Buffer
Is
Is

Has Next Function

m Has GIS function

ab

Has GIS function

Has Next Function
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Target features m_, Source features ,@/
y gd \

\

S s

A
Buffer Overlay / Distance
\
# \
L @ Sk ' () chSm features
R - ~» O Buffer distance O Target features Distance between
m Target featuires @ source and target
@® Buffered area Buffered area T features
® in buffered area @ w0000 foLN e

in buffered area
O Source features

N '
B Source features | _Wu Distance between source
:,_ and target features
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B
H

~

Class J

\

MCDA function \

-

\ Class

S

Preference o:o:w&&‘/

)

Has Next

ﬂ\ Class

J‘\E:ozo:

Gamﬂaﬁoa to weight conversion

Has Next
function

A

Has MCDA
function

Has MCDA

k‘.{\\ function

.

Has Next _u::ozo:\\‘f Evaluate

Has MCDA

function

Is
Class

\ Class

Class

F MCDA task y

Task V

Has MCDA
function

N
y
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Criteria outcome table @

Preference to weight conversion \ Decision rule
Criteria _W _— K
O Criteria O Criteria outcome table
® Weights Weights Alternative
g —w 9 L4 scores
O Pairwise comparison O Alternatives

Pairwise comparison ﬁmu

o
fin Alternatives @\
H

B

Evaluate

Alternative _ Alternative
O scores @ rankings

I

Alternative
rankings
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EHI0
oo —
; o o &3..8 O . o .o
3 m| | |o A
Semantic mapping
GIS domain ontology MCDA domain
ontology ontology
(" class ) ( class ) ( Class )
Spatial Spatial property Measurement
constraint unit
.
f ! f /
Is Is Is ( Class \ ( Class ) ( Class \( Class )
\ \ \ Constraint Attribute Objective Measurement
( Class \ ( Class \ ( Class \ scale )
A landfill must be Minimum linear unit f / T
500 meter away distance to .
from residential streets Is Is Is derived from Is
area \ \
(class ) [ class ) ( class )

A landfill must be

Minimum

vae 500 meter a distance to
1 (feasible) Has property 400 Has from resider::!l, streets Value
0 (infeasible) value area 100
1 (feasible) 800 Value
Meter
Has colnstralnt Value = Meter
value -
\ 1 (feaﬂb!e) - - Has Meter
( Class D 0 (infeasible) dovng
L Source feature (parking site) J 1 (feasible)
Value Has ‘(I::;:s:raint
Site 1
Ste 2 N Sieas )
Site 3 L Alternative J
Value
Site 1
Site 2
Site 3
Mapping of the GIS
Lo classes to MCDA classes
‘ _ Cass ) ( cClass ) i ( class )
Spatial constraint | 1S @quivalent with-» L Constraint L Source feature J of > Alternative
A
Class ) Class
Spatial property Is kind of—s Attribute linear unit — Is Ratio scale
v
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EH]1

Is
\ Class J
f Transportation ¥

Is

Class

\ Highway ‘

Class

Class

F Street &

f Truck road ‘

Feature

Class

-
\

Waste type

N
J

Is

( Class )

\ Biomedical )

Class

-

\

landfill

\ Class
.

J

Municipal

Class

Existing landfills

Industrial

Hazardous waste

Potential landfill sites
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EHI12

=
OWL-based
message
exchanged
between GIS and
mediator
web services

OWL-based
message
exchanged
between mediator

GIS user interface

=
OWL-based
message
exchanged
between mediator
and MCDA
web services

MCDA user interface
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[ Ereer b e

||| Constraint Template Evaluate alternatives using a decision rule

An Source Feature must be within a given distance of Target Features 5 Determine scores of Alternatives using Rank order-WLC
An Source Feature must be between two given distances of a Target Fea| Determine rankings of Alternatives in a descending order using AHP-OWA i i
An Source Feature must be outside a given distance of a Target Feature |
An Source Feature must be within a particular distance and located on ti|

Determine rankings of Alternatives in a descending order using Fuzzy AHP-W " |

Determine scores of Alternatives using Fuzzy ANP-WLC

An Source Feature must be within a particular distance and located on tI'— Determine scores of Alternatives using AHP-OWA
The attribute value of an Source Feature must be areater than a certain ~

H T I 4

Rankings of alternativeson the GIS map

Objective/attribute definition
Attribute name _anan distance between candidate sites and highways m |

Attribute Template

Sy,
Q i

w@u

= & JIT]

M@ Nearest distance between an Source and Target Features within a radiusgs

I Average distance between an Source and Target Features between two m

| | [Nearest slop of an Source Feature on Target Features within a radius frol
Average slop of an Source Feature on Target Features between two radi

-

Ot
=
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E914

Constraint Task

Source Feature

Determine if an Source Feature is within a given distance of Target Features

landfil n must be within the distance of

100m

of

Target Features

Residential area
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| Nearest distance between a

Source Feature

]

n within a radius [1000 m | from Target Features |Residential area

I~

S = SR e e SR R T
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s==4

EWI6

Find the corresponding
classes/properties in the target
domain (e.g., MCDA) using the
mapping ontology

Transfer the instances/data to
these classes/properties

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

-

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

Parse the content of message at
the syntactic and semantic level

yd

Transfer the message to the web
service of the target domain

Receive message from the web
service of the source domain
(e.g., GIS)
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