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KNOWLEDGE MAPS OF INFORMATION
TECHNOLOGY APPLICATIONS TO URBAN AND
REGIONAL PLANNING IN WORLD WIDE WEB

Feng-Tyan Lin
Graduate Institute of Building and Planning, National Taiwan University, Taipei, Taiwan,
10617(Also with (1) the Department of Civil Engineering, National Taiwan University, (2) the

Institute of Information Science, Academic Sinica, Taiwan)

ABSTRACT

World Wide Web has become an important place for knowledge sharing and accumulation. It is
fair to believe that those who are able to create their own web pages also most likely include issues
concerning with information technology applications in their web pages. Therefore, this article
chooses some keywords to explore the status of information technology applications to urban and
regional planning by employing the searching capability of Google. By making knowledge map, it is
found that traditionally mathematical models are still prevailing, but applications using new
information technologies, such as geographical information systems, are lacking. However, by
examining the knowledge map, it is also found that some planning issues, such as collaborative
planning and public participation, and some information technology issues, such as geographical
information systems, cellular automata, agent based modeling, rule based reasoning, case based
reasoning, data standards, and information sharing, are highly inter-cited and could become
nucleuses for knowledge amalgamation. Finally, this article also discusses the directions of future

work.
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THE RABRERIREE - f87F - ER RO - BRE 1950 FAERLRIH LR » HABEHIEE
BN B A EASESR AR - BRHUETEDW5E - HIRCE SRR AR AR EIRIGES) - 28T
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(Lee, 1973) = E|'T 1980 ~ 1990 F4X, » A TEKE(Artificial Intelligence » F5#E Al ~ R R (Expert
Systems » ffifh ES) ~ {RIR K 1% % Hi(Decision Support Systems » f5# DSS) - #2847 (Machine
Learning) - $5# 8 §8}% (Artificial Neural Network) $th P & 3 % ¥ (Geographical Information
Systems > fj#§ GIS) ~ BHERAKI 3R (theories of complex systems) ~ IS EFE R X BIEHITE
AT B AT - AR - U AT BEURMARF S AR SRR A B BEE R T H s »
AMETTLABRIRET % RSB BIRI R - BB AT LATE D4 75 05 BBl bR 288 - 75BN » AT LUk & 43
AR  HEEARKOBER B B BT - BRSO - R ZRE
207 ~ AR A TARE « BRI - RIRIIRBHM ~ ST MR « MR RHER - 15
BEARBEE 77 3 SR M58 22 [ 73 H 6 RE ) (Batty, 1994; Klosterman, 1994) «

RS EERARO R » (RSB BIR B RN 5 T TR B H e s~ A% LU T
REERBIAR BRI AT ) SRISHEE A BRI BIARIR 2o AR B RS T » BRI 2FAEK
kST RS B —ARIBAORTE R R - ERERIRER - SBIE B R FEEX R S TR0 »
LA BhAR R B BB R ATEE ~ IRF ~ O - - FE0RIE - S EBYHS - B
REHT—ERAERANIERT - Bl RTEMZI GBS EATERERET LG
BIfREITAE » BIAN - & REHRHI (remote sensing)A] L% 42 BN {4 ) 1 31583 25 (land cover) 8K +- it
FIF(land use)#)15H + ZERE(LZH(Global Positioning Systems)&] SUAHAY T I ~ #iy) ~
WEENEE BAFHOMIE - BRI TEARHSMBRRIRG ) BR—(ERSRENEE -

HE 1995 % 2 f T2IREHUE) (World Wide Web » i WWW)RSHA LA T2H g
SRH) £ THEZ — LI (Connolly, 2000) » 2 ERE AMETEA BB R &M - BB A ER MR 3t
ERAREROSE - —RRFRT LEERERZI - hEBRES WA BTN » 5
SEHEPR DR R R ER  BRAFS ~ HE0E R  1BBRAH - 4848 Internet Software Consortium(2002)
RUFHZE - ZERMEUAERE 1995 £ 18,975 {EBURE] 2002 2 5 A 37,574,105 (B » BN TiE
2000 fE (AN —) 3 H A+ 1999 F(B)LMEFRBEE » 157 90%LL L - B4 EATLUE—EE
BRHER - AR5 RFRETNEEEN XS ERE-ZEMEEE  HNARBYE TIE
FEE WWW RBREFRIEASE o BRI ASUSLL MREEE) R TERRH
Z AR REAMS S Z PRS- LUK eHRRB AR R AN 1518 » 45 3E = S AR AR
HAEREARKIIEY - PR EHREY . YRBRROBRESA -
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ER—EEET GRS ENET R - EREFLANER  ARFRHENHR -
FIRE ~ P36 ~ EEREEER - B A TEE6E S HH LARMRMBRNBELTHRER -
EITETE o MRS IR Bl - hil@RREE S RAMREIRER - RAE AN ER
B EERINE - LFEE > BRREEA S RS T e U R A3 R A S RRREE - Bl4n
Wierzbicka and Agha (1999)F!| & 1825 E B (5 FHRUBRE A R I 2 A [RRY 3L s Mascull and Fryer
(1999) LABH & 2A 1T B U SE B+ Worlock (1994) FI|FH convergence, multimedia, spatial,
customised publishing, portability, networks J% intelligence -t {EBHZEA R T HAREE 28l
BB R AR R R RS -

A EHHRRRIRRRE S THARRE) K TEFARIE ) Z K - ETaRI8E T (1) O
SR AR ) 2L A S ~ B RY ~ ARAE R AR LUK Q) (BIARHE)E A HES ~ RIRR -
RBAEEE ~ 1T - HETERHE ~ BOIRHERE RO R S BUE AR - SEREE B T HEBARY 2
ARAZERIGEMNEKR—)

BEEAREEA T LA H RS —E TEERRREE ) » BUERAESRERER LA
E S EHAE AR  EaIRgIR R T & (EEBRAR AR AR E SRR S - f40
urban regional planning GIS simulation ¥ S FRZREA & T 5451 8(urban regional planning?) | »

M EE PRH(GIS) ) ~ M (simulation) ) % = {EXNEE - o] LUK AR BB 52
FER GIS HiflifTIREIER - AILIERK - BEHNE RS RS BFRR B
BRAY » R T BB AR ETES -

BRERE FSEEST% MBS - 5l - TEHRUTHEE > LG R 0
BN » AWFFEERF B HiAEE 58 Google 155| % (http:/www.google.com/) EIT 53T - B
BRI BERRR E F BT - T8 HE 557 E @D : “urban planning”) » FLE—{ET
ANE ~ To]FABNERHIEA BT - Google 1R HtIUFEIESE /7 xR/ NI )

Laa2 MR TEER)  FEPLASSHENMETHFS - HRIRERZHIINERF - 75
FEVENERE - BRR FRNE SR B A AR R HIRIER  (BA T B AT R

288 FBHRNRE  MELERSBIREFARRZXF - 78 LHERBIREAZ B E Y
(B)EERIER » THEIENERF » 3R EE -

3EEEA—ERRTEH)  MEREaEE D — (AR (E)ENH -

ATBIEEEFEA - METREHIR TR —(ERE () -

20T SCF#% » Llurban regional planning £ BREEER » SR &R0k » EET ()2 85 -
A] LA 2 Hi ¥ urban and regional planning f; Hfth B EH 2 H -
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HPR A R R0 & SRFENEEBE - #ES 7 XA FER ; X #F577K0)
BRER > MIFAKRSEAMRE ERAZHEE > BOCRERA - #EHFXOMORIZEF
#% » L, urban regional planning & » ZLIAN(1)$E= - HIO[EIRFH LB urban regional
planning > urban and regional planning > urban planning ... regional planning & &5 ; {BELL
FRQMEFH » H{EHEIES 5 "urban regional planning”Z F &% » £ "urban and regional
planning” ~ "urban planning” ~ "regional planning"HI|/E A RIEIA » BXREITHS » HE¥HA -
A PLAR(DEE » BERIRSE$E transportation planning in urban areas....regional..., 3(
regional land use planning...urban.. S FHEIMAH » (HR T XQFEH ISR S E RN FHES -
id» #EFAX()OMATRERE T SRR B AHRA 2 #9E (540 - I was planning to have a fun in
the urban center of Chicago, when I was a student of the Institute of Regional Languages.) Z2#{ * 1
2T » AREHREY > fLUREEMEERE - BURESHERE  THReS R HEE
{EE B mARQELBRKEG » ErRE > BIFEATE - AT  FHRHRIUES
AR » BERRRFEE TR - '

Google YR EM A SEMHEBE 2002 F 7 AEEEE 20 {8 - AIFFLIE BRZEE
1THE > W] LABRAR 35 % B R DR B & R B ABHIRIIET < 2R » Hif® Google AT RE
PR E SR —EFSEREMERES  BERHRE A X 2R AR - fRRHER 2002
7 HERZIRE -

&— AXRWuER-FX

K3 AR g aR
WERRERE | B Urban Regional Planning
By A model + mathematical model - land use model ~ transportation
model ~ large scale model
REE S Growth management ~ sustainable development
RBIFEF Public participation ~ collaborative ~ sketch planning
FIREAE | EPHR GIS » DBMS
RIRZIR PSS ~ DSS - SDSS ~ SUSS
BRI VR
TR Simulation + Agent based modeling -
Cellular Automata
#ETE AR KBS ~ CBR -~ Rule based ~ Fuzzy
Rt HE R Technology diffusion ~ information sharing ~ standard
by S5 web-based ~ PDA ~ mobile - wireless telecommunications ~ GPS »
remote sensing
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SEFH > BEE THIRASHE 1 WBA » — 5 Zf8 > THIERAS T ) (knowledge management) S |
EFHMEE  Hep o THERS M (knowledge map)F5 FIEMK AT ZRHEHE » S ABIINRLS
BR{% > BUSAIERE AL ORI - S5 Z 0 MEAHEEIRG RIS RS G AT S EES
BB Z R LLEBARFROR L 2 RIMIBABI Y AT R 5 R O E R ER A S - &
REH - REERE - ARBE% E(Gordon, 2000) -

AIHGR BRG] LIRS ABAEER » (SRS, 3 M7 LR 48 2 BT -
ARG HARRABDHBAHENS LG EFEATILE  BRET—: £HE— 55
BE - AEERET » LU - 00 TRRSAMRBEAGE LB EaTR TR 2@E
SOULRIBRHZTES - TREERS LBEEBZ LS  BR T - S0MiH%  2Edhic
(TEXIGREF > B Z BT Z)  REAES ) LB FIARRAR | AR MBI - 2R
FIBAtR tht B Y) - MABHLENESSERBERRWOE > BATLURZS M3
(knowledge block) - KIAHSRAVBAGEIAG AR5 » HESAIM AL A F R thig s -

Tl EAMLATRE BEBENOFTEASE S ST BB ENE S HEE
BETS 5 Rrsetd - L - TR B SR SR B L R A 2
B MELEEUEE -

= -~ FAREARAED O

CIE- N A5 & X %

AHF5ELL urban ~  regional - planning % = (ARRGEME TIRESEE) AN B AR -
TRED > [BIRF BRI = (EBRE FROMEE (31 1,020,000 EDMERL T MRS ARRAMEE o Reae .
DAt = (EIBREEF S 0% » 0 L EAhBARER - BTG 2 MUE - TTLUSFIR B2 E i 7 Ban g
K » ZHFREERER SR K2 R A A B % -

H—7H » AHHFEEH DBMS(Data Base Management Systems EREEHZAY) - GIS -
model(HEH)F ZERBFEDRE TG MEERES  BBN = EEARER
PRISLE AR BIFTHE AR 1E A BRREER > BT LGRS AR R 2 8 i A PR S o (=
)

DBMS WFERER » S FAaMERARRILEER G REEHREN - SHMEns R
WAEHEIE > {5 13% » AR D  H—771 » B AiRE1E DO SR e F S ST %

3.modelfy FHA RS BEIER - BEBZ L » AT EIRE Fimodel —ZHF » LIPS -
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R BARGABEEXGES)WNEA L REHR LS

AR (&A% HREH | Bak Bkt
' HER
1) urban regional planning 1,020,000
(2) __|DBMS 2,140,000
3) urban regional planning DBMS 288,000 13% 3)/(2)
28% 3)/(1)
4) |GIS 2,970,000
(5) urban regional planning GIS 128,000 4% (5)/(4)
13% (5)(1)
(6)  [Model 34,000,000
) urban regional planning model 461,000 1% (7)/(6)
45% (M)
(8)  |GIS model 372,000 1% (8)/(6)
13% (8)/(4)
) urban regional planning GIS model 58,700 13% (T
16% 9)(8)
(10)  |urban regional planning land use model 316,000 69% (107
(11)  |urban regional planning land use GIS model 43,800 14% (11)/(10)
12% (1D/(8)
(12)  |urban regional planning transportation model 220,000 48% (12)/(7)
(13)  {Urban regional planning transportation GIS model 22,300 10% (13)/(12)
6% (13)/(8)
(14) _ |urban regional planning large scale model 246,000 53% aHin
(15)  |urban regional planning large scale GIS model 23,800 10% (15)/(14)
6% (15)/(8)

o AR BB R E EAM < RGP A R B 2 28% > BIRERIEZHE » ZF|
MEIEEEREERNER -

BT ERMRERER 4 BHREIE RA LK i@ TAVBEEER - LI Es)
YRR R RSB R IBYEE - 1972 BIER ~ MBEZR » 2000) - fEE —BHELRERY » B ARTLUR
HRRE H - FRAER(45%)H) AR AR BN R A R (BEE)RE » H+ FRERF S AUER
GBRR ~ D ERAE - —IRRRR T ER B RERRE A E SRESR > MEEHA
RRA R RIES -

PHELHIZRER » T 2R 05 B RAE R AR (CIS) BT » HER YK - #48 GIS #I4E
RIBERTE AR EERAY 13% » A7k DBMS(28%)#1—4 ; b4} » #54& GIS Rk AR
BUE » TMELG 13% - BEHIRIRE » #54 GIS 2 land use model {4 14%» [ transportation model
14 10% » /2 large scale model & 10% o FA » SABHAIE R GIS il T 49L& - B
HERE - GIS F{EM LR ~ AOEER R ABRR 2 HEE » TREFLEBENZE -

¢ GIS F model RYXIRAEIERE M MITEERAR B S EIRIFER » B ARTLLEER » t %]
PRI R A A E - (BERAEEAEREE 4% 1% - §ER > SWRHEIAGIE GIS B model
HEREN T EHRE - PHREE W U R thEm B B BIET 2 FREFARCE -
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sportation

jb N tran:

— OB TF
— 10-19%
— 20-29%
e 30-39%
— 40-49%
mm 50-59%

H 60-69%

B= RAAHEERICIHE K foik 54 B

(DRELERZSF

MFR=FUR > TERER B F RN » KB RKERE ) G2%)H TR (42%)
FRRRS - (B GIS BifiET% » SAES 11%K 8% o b » #—H AL DSS % » X
{E&HMEER GIS Hiilig Z 2% -

HEET  TEFR) MRRHE DKERRE 1 TAFRHE) B2 > (BHIE IGIS) (82%)
B TAF2H ) (C1%MLEERONE = EHEHRG) - B2 AFHR TaER - TAR
BE ) TGIS) ZHARHEANBRRERIE(S.1%) < EERRER » EAEXBRET » FIF GIS
BIGET AR BEO ARNAREE » R TEER GIS) 1 TEFRAFRE) HEZIE
B HE—-SREMREHAIR » KBIEAK -

TR BEASRAIRE TG NEE TRRERE ) O FALURBTELUR B E
BUETALR - MBS TRRERORZB - A EEOESER  TREEHE) (S55%
AESLEIE R 3%ME - —BIRER - EFRE THRREE] WESCHERRS Tk
R 8 -

— MR R BRI E RV - B —TEALER - BIiTHETE > R LM B R
(1%) « &1 > EERRBIERAEH 2 H - BF 14%5AES GIS Bifly  tb—IR RUEAESE
B - R AR R BE + 08 BUTE ) NRE ZEBE R AR E  BEMLIEEL -
b B — BB BRI T RN E RS (B BRI P ER AT e S
HIghgE » RIBEEATRE - AT - MEESHERAGER > TOREBMEERS CIS MZRHH
RE It ] LITE S R SRR B S R L AE A2 O BB Th e
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2= REELSARFEOMALERERRLLE

w0 (&) R HIREY | Hat | ot
AHE
(16) |urban regional planning sustainable development 331,000 (32% (16)/(1)
(17) |urban regional planning public participation 431,000 |42% (17)/(1)
(18) |urban regional planning collaborative 188,000 |18% (18)/(1)
(19) |urban regional planning growth management 26,500 3% (19)/(1)
(20) |urban regional planning sustainable development GIS 36,100 11% (20)/(16)
1% (20)/(4)
(21) {urban regional planning public participation GIS 32,900 8% QN7
1% 21)/(4)
(22) |urban regional planning sustainable development GIS DSS 829 2% (22)/(20)
(23) |urban regional planning public participation GIS DSS 736 2% (23)/(21)
(24) jurban regional planning collaborative GIS 155,000 (82% (24)/(18)
5% 24)/(9)
(25) |urban regional planning collaborative public participation 115,000 (27% (25)/(17)
61% (25)/(18)
(26) [urban regional planning collaborative public participation GIS 9,680 5% (26)/(18)
8% (26)/(25)
03% |(26)/(4)
(27) jurban regional sketch planning 13,700 1% 2N/
(28) [urban regional sketch planning GIS 1,850 14% (28)/(27)
Urban
Regional
Flanning GIS

development
management

B= #2Z

|32 & A2 5 ko 38 51 [B)




300 #MMgETE B_+NE BH

(Z) 2R X#E

RBIERR TR R EMEREERAEREZ S BEZEER A TR S BN (Decision
Support Systems » DSS)f) & - B2 » It —FERR SRR E F 5% » WRDIFTT - 55 0.6%
RORE R 2T LA LAGT 3 -

ZW ARIBHEOWHEALRERRLE

0 (E5)BRGEER HIREH | 5ok | Eok
AtER
(29) |urban regional planning DSS 6,110 0.6% (29)/(1)
(30) urban regional planning PSS 1,390 23% (30)/(29)
0.1% 30)/(1)
(31) [urban regional planning SDSS 510 8% 31)/(29)
0.05% (€297(€))
(32) |urban regional planning SUSS 1124 2% (32)/(29)
0.01%  |(32)/(1)
(33) [urban regional planning GIS SUSS 29 0.5% (33)/(29)
0.003% [(33)/(1)

DSS 7/ PSS(Planning Support Systems » #8318 %) T AT i/ — 281573 « R - (B
23%H)yRYSAE] DSS HH - FEE — SIS & MBIRERE - EETRUS PSS IRTRY - kL —5
fa e GIS #la » 5T M CRIREIERH ) (Spatial Decision Support Systems » SDSS)Z & /) »
BRREES 8%GHEINY) - FIRENE T HAT GIS % AR BHTECE BIES » ME B
BIRRAE B ZIRR -

MBS Dk TRRESHE) RERiRERAEE M REE - B S SDSS mEEtt
I8 22 BBy T TE R P R > RE ) AHE B IR © Couclelis and Monmonier(1995)J & %2 Spatial
Understanding Support System (SUSS)#ERS: » LUBRTE + B 2R - thM£3E - Eze(biR
AR LR ERRE » MIER AT ~ MERIRR o Horita(2000)5E LA 2kt & 27 i 58 41 + B S
B> IR FE 0 #5484 GIS BB CRANES (Coordinator for Rational Arguments through
Nested Substantiation) - CRANES & —fEi#:E T2 » WLIEGFERENER » IS5 BISFR4
RORhEE ~ BREE ~ FIRE  MNLUSHELIREE - LIFRBIE R M T - S EMEE R - i
#E & GIS ~ SUSS #YHFSE » MBIHE RIS » BEHE D » S50 DSS I 0.5%0m
EGFEI) -
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GIS

— i
— 20-2% 33

Blw  RR LK LR E

()88 A SRR EHE

BB ER » R simulation)# M HE ZEIER - B8 1970 FEAHBERIE
WELE R E/EOMERERERY - BAHEERERBEER 7% WXR) « @EES
HIR « MERZEM I RIS B EES - (BIER REROME 2 » #4 GIS #ITZM
BEERTR R E—H5HKk DSS EEL > £ 1% - iR GIS MR EE AR S Bes it -

MEt8EE% ) (Cellular Automata » CA) REERBES 1 B AFTH - A FRMEEIE R
KR - HERE BITE AR BIRERAI R 7)) - (E(G 0.1% > (BEH T —&HSHEFICRE - 1997
TEHY Environmental and Planning B : Planning and Design $i ¥/ 24 455 2 #5 » @8 L1 Urban
systems as cellular automata T —HAE | » BEETETEART L2 EIBRIFFCRIER 5 1% » ENRETE
AEBHSCRRRSIHE © #1410 - Li and Yeh(2000)K Yeh and Li200)f5 & T 218 B B R E AR
Bl » EEAR] 2 [EG R FR GG ¢ > BRET S FESRES T RN R BE » LUERUKERENE
12 o Clarke 3 A\ (199785558 78 & LB E B SR BBAE S - Wu and Webster (1998)#E4 TE
& B @02 SRR R B » 1T T3 B EAVIEEE - Wu(1999)51 3k T E5HF 22 L E
# - Dragicevic(200 1) — S H5E T BRI - BENE A = {(BIRERTE 1956 & 1986 & ZFElfy
R o O’SullivanQ00)EHE— LR TEX=+&E B&HE) (Graph-celiular automata)fJHzG - 2
AR RIR IR R s Bk TR » LA (b AR R SR RIS - BINTEE /5 TRIRR
7 WIBEEL > MBI A% (40 « BER > 2000) -

5—77H - HHESH [UEEEEERK (Agent based modeling) th 1 & A By R AL A0 BH

7 HRE  E—LHE GIS > FRERKZIBZME - BEED  Eh 1.1% - EBR > BF
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E ~ BET(1993)FIBHTERS - FRideH(2000)F #t# B BT BB S BESR T (SimCity i) (I & {5
RO P 0 LABRES

kB HRAGASHMEALRAEHARLE

w50 (&R HIREH | Batt | Bolt
3HER

(34) urban regional planning simulation 71,900 7% | (34)/(1)

(35) urban regional planning GIS simulation 13,900 19% | (35)/(34)

0.5% | (35)/(4)

(36) urban regional planning GIS simulation DSS 753 1% (36)/(34)
5%/ (36)/(35)
12%(36)/(29)

(37 Cellular automata 72,200

(38) urban regional planning cellular automata 1,270 0.1%(38)/(1)

39) Agent based modeling 101,000

(40) urban regional planning GIS Agent based modeling 1,150 0.04% | (40)/(4)
DSS 1% | (40)/(39)

19% | (40)/(29)

4n urban regional planning cellular automata agent based 405 32% | (41)/(38)
modeling

(42) urban regional planning cellular automata sustainable 491 39% | (42)/(38)
development 8% | (42)/(16)

(43) urban regional planning cellular automata sustainable 154 31%(43)/(42)
development agent based modeling 38% | (43)/(41)

T8 H0HE 13 WERBEIBER &S TREEEERRNER  ZOHEHERTS
PRETHERSI REREM L - [RIRE > SRR - FIA CA BUSREAIKBREHEE » (LR
BIER EEREER 39% > B a7 TMUEEREERT & S THSH 31% > 5K
A (an B FLEHBARER 1) o FITH RIS R GBS f It — JTHERIRSE

BT R RATEROBEZS » SERRBIR hFAtaE BRI B AR K (visual simulation)LUR
HEHFE S (virtual reality » VR){ERREI R RFSEIBIEER - EBIRN - RARNMREES EE
BN (BRIE K ~ BEIRUB 1997) ~ TIZE (BRI ~ 2000) ~ ERfEEH(EREM - HrEHE - 1999)
FEAR R L (MEALE ~ ARIGHT - 1994) ~ SBEHT S (BRIBHS - Mg » 1998)F 75 - B
BRTEE A EMET » NATS » BEFESIRAGERN) » (EGIREHBIHTER) 0.6%  JIERT
% GIS EEWMEREREL VR EES) » (BR B AT RE AR 2 X AE S HERE ) -
HERTEIRAE BIE « X0 {E 4%t — S HFEEAF B AR SFARBNEM - B E—DIN5E
B—TT R FE
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Agent Urban
Based Cellular Regional
deoli A Planni

development,

sustainable

DSS

— T
— 10-19%
— 20-2%
— 30-3%%
BE #$HERGOBIHE
AX RERBEASMEAERERRLE
T (E &) R HIRER | Eotk | 'O
HER
(44) VR 3,260,000
(45) urban regional planning VR 5,700 0.6% | (45)/(1)
0.2% | (45)/(44)
(46) urban regional planning VR GIS 1,150 20% | (46)/(45)
47 urban regional planning VR collaborative public 207 4% (47)/(45)
participation

urbhan
regional
GIS planning VR

— %uF
— 10-19%
— 20-29%

B AERBBISHE
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(R)#EZ 424

ZE [V B JE B L — BRSO3 BIFRE - HIE 5 RO IR B R s
& MAIBLITREREM—ERY - Bl > ¥ A TEhE(Artificial Intelligence » AN ATEL MM
RHZE » ZHERBIE WS ZE K » HLREZ A TERHIEE .

ATERERIRTERT LA LMZE 1960 ERGRIS AR LR H 25 - BT EEEET
MERFE  BEHH  BERS A HRES - ATHEEES (B  MIamm £ .
ATEREMIARE R UAETH « B - REaE - Eme HEITRMSEANES
HERRBEINEE BN EHREENE SRS - BEZ RN REA » A LERERFFEE 1K
PRI AR B - B8 HH R BN B R (rule based reasoning systems) » RSB Rk (expert
systems)AJHERHT| B8 o SRTH » KR AR HERE MK L BE 2 BAME S0 (explicit knowledge) 5 284 » 3
KA A HEPE (case based reasoning CBR)LA B S fi#E #88% (artificial neural network)ft
EREESTERBIPHIRRIEAR (mplicit knowledge) 1T HEIE(MNFE + » 48-54)

CBR {RFIMBEER » BIIBRISEN AR - B A E/EBRIRIER » 1R HIE R
EERRPICER » BB ER > AFBEEEMEN ARG B - FRE - 2000 ;
PRIEEEH ~ Z5{ERT > 2000) o SR CBR 7ESRARAREIEOFE A R T/(50% » MIECHTES 1 & 48
ZEBRARRARDY) » {B45E GIS H1# 10.3% « Hrr » BERL DSS & » WEEH 2% - B— 5T »
Rule based F)#EFf Lt CBR R » {82 H iy Rule based $JE BAIE 1 CBR » AR
BRiET rule based ERET BRI EIRT  HE » Rule based 1 CBR =% ZES§ERHEY
HTE[RIFSE B CBR Fl1 Rule based F)I5BHE] GIS #8E » 14 rule based 8558 79%(WNE+ 2 &
HERERD) » R KRS BHHEE ST H BB R rule based > T2 6 CBR [FIF £ -

SR BRI £ VIR A ZE R » MEASE - BRLIR BB (1
18 > 1995) (R EIRFT LUE R % SBAERRIE 27 » K S EHHEHER S 760 B itk thi
IR BERBIER - RBE > 1999) - KT - SRR EE S » (BRCIERE RS
AU RZHES  HEEBEE SRR EEER 0.4% o

PRI AR RSRLE T ERE > LB # LUFE R BRERSIRE - B¢ Zadeh(1965)42H!
TR & B (Fuzzy set theory) 2 1% > BAShAEREY KM SRECEEE - it
1988) » AL N EIESAMER » BI40 : 3E5 2 - RERIPMG - IREHE - T/ - @soigm -
mEE > 1993) ~ 822 ~ FEXERET ~ WEE - BRI - RSB F(Zadeh, 2001) - (HE > B1E
PR BIEE . FEFA RS » {815 fuzzy FEZ 0.5%GER L » 55-59) - Hrh > 8 GIS #E4
# o Bt 32% - BNV B - ARBRERELES > EDSS HEAZESHD -
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L (ARG HIREH | Eatt | Balt
FER
(48) |case based urban regional planning 509,000 50%|(48)/(1)
(49) |case based urban regional planning GIS 52,300 10%](49)/(48)
(50) |case based urban regional planning GIS DSS 1,170 2%|(50)/(49)
51) [rule based urban regional plannin 206,700 20%|(51)/(1
( gional p g ( )
(52) |rule based urban regional planning GIS 11,200 5%]|(52)/(51)
0.4%|(52)/(4)
(53) [rule case based urban regional planning GIS 8,860 79%|(53)/(52)
(54) |urban regional planning artificial neural network 3,970 0.4%|(54)/(1)
(55) |Fuzzy 1,740,000
(56) |Fuzzy urban regional planning 8,400 0.5%(56)/(55)
(57) |Fuzzy urban regional planning GIS 2,680 32%|(57)/(56)
0.1%|(57)/(4)
(58) |Fuzzy urban regional planning GIS collaborative 377 14%|(58)/(57)
public participation 0.08%)](58)/(17)
0.2%|(58)/(18)
(59) |Fuzzy urban regional planning GIS collaborative 37 10%](59)/(58)
public participation DSS

public
participation
collaborative

Bt #IEAG0EHHE

— T
— 10-19%
— 20-29%
— 30-3%
— 40-49%
mmm 50-59%
W 60-69%

Il 70-19%
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HERA S BRI E S S S T RBEIIL - RGBS « N
Ao » W —BRETE BRI R LR 2B ERQ.3%) » RHR GIS BlRsmSE » FRxD
A {815 0.4% o Tl » 7 1/4 (O > FIREREEI T GIS Rl et 2 (E st ) 5 22 610 g
o

RAAZRABBETREENABI%) - HEALEMHRME - % GIS TR TZ
A%~ B15 7% - B1f2 GIS RERIHEMPIHRE L — » EIMBILRY RIS BT » S H
BAFHZHRNE - 1o 16 GIS AR - WIHEHIBRED » A F AR 2
REE S TIREEVE D LL(T1% » B\ BAARERY) o B > ARIEHT GIS Se(T /A B e
RS ERE T RF AR - R SRR OIS KEABIAT 281 » 15a] LT
= R 0 1 o] b &

BAAZLAWRE| TEEHE ) (ORI - RE GRS RIS » A BUE MR EET - 1
FRI - S8%AEIRAH T EBIGHMOIBHS GIS HUH - 19t RN S T BRI A0SR
B NERIBRBETER ) © T3l E—SERABBE « S{ER BB R E (8 0% RS

1’ -

AN R RAOMEAERER R LS

e () ERgER HREY | ot | 5ok
AtER
(60) |urban regional planning technology diffusion 23,100 2%|(60)/(1)
(61) |urban regional planning GIS technology diffusion 4,130 0.4%|(61)/(1)
18%|(61)/(60)
(62) |urban regional planning GIS technology diffusion 1,030 25%|(62)/(61)
collaborative public participation
(63) |urban regional planning information sharing 280,000 28%|(63)/(1)
(64) |urban regional planning GIS information sharing 19,900 7%|(64)/(63)
(65) |urban regional planning GIS information sharing 1,560 8%|(65)/(64)
technology diffusion
(66) |urban regional planning GIS information sharing 1,100 71%](66)/(65)
technology diffusion collaborative public
participation
(67) |urban regional planning GIS standard 37,600 4%\(67)/(1)
1%|((67)/(4)
(68) |urban regional planning GIS standard information 11,600 31%|(68)/(67)
sharing 58%|(68)/(64)
(69) |urban regional planning GIS standard information 3380 29%|(69)/(68)
sharing technology diffusion collaborative public
participation
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urban
regional
planning GIS

participation

public

B foilide R sl B

() ##Hk
FE & AR AR B B G » PR HERE T SRR AR B A 2 B E R EE (5 T IR0 R Al
MERY 37%GERN) - HA» F 35%AMEE EE— PR TREMES E AL Z R E
FUBHEERER D) o MERRAERRER TRILIBRRE R FE ~ BF - B8 - TREEANERI - b
RECH GIS MHES » vLITERE L kit ~ FHE4 - EEIES /R - E08E -
HEMFRTT » B ERR X SERABEER - Bl KEF 173 BB E| GIS MH 1R ki
BRAERE GIS FZhiE s Hoh o XH 13 MEEEEIERTHE GIS EAMMNE - ERE - B2
E - BEg - it ~ &P - BEMFBATREE » SR — MM GIS MThEE - B
PE#E R ERGE AR RN RTIUE -+ 8 SR EE E I BRI — RS & BRI
M{E A B{IBhEE ) (Personal Digital Assistant » PDA)R] LA 2 —fl L8R/ VB » %+
AH1E  EFBRELHIAFIA PDA B EFILEE » CRITEE - BARE - lL—ThREE
BREBEATHBEREONEARME » hR+275E > SIS HmAER - TREEHE -1
FIFARER TR - R » —FBE NN TR > SRR TEEMHEIEEENER > B
HI{ER 0.4%H) AR B EETRILE - T8 > #1172 (EF PDA HIREMRBIE M S » H 20%H74E
RE#— 51 PDA {C8kBLER GIS &R -
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AN MBHAEASWRALAEHRRLE

o (18 &) ERGEE HIREH | Eat | Bkt
FHER
(70) |Web-based urban regional planning 379,000 37%|(70)/(1)
(71) |Web-based urban regional planning information 132,000 35%|(71)/(70)
sharing 47%|(71)/(63)
(72) |Web-based GIS urban regional planning 41,900 33%|(72)/(4)
11%|(72)/(70)
(73) {Web-based GIS urban regional planning information 13,700 33%|(73)/(72)
sharing 10%|(73)/(71)
(74) |urban regional planning PDA 3,760 0.4%|(74)/(1)
(75) |urban regional planning GIS PDA 734 20%|(75)/(74)
(76) |urban regional planning wireless telecommunications 18,900 2%|(76)/(1)
(77) |urban regional planning mobile GIS 12,800 10%|(77)/(4)
(78) |urban regional planning GIS GPS 13,400 10%|(78)/(4)
(79) |Remote sensing 881,000
(80) |urban regional planning remote sensing 52,100 6%|(80)/(79)
urban
Remote regional
Sensing planning GIS

D

BA #pH kot B
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MM - F¥iR

(ERIR e E HIRS] » TR RS AR R P HOEE 2 BRERE - AHZE
BT 80 B &) BREEARE IR A B FE R B ARHRIOET - A B2
MR o ZBLUTHIF R > B A AT LIS R AT R IR R 2E 5 1 -

Bt BALRAEEE HHRAEORSREETNS S H g aTREEEE -
BRNBOB - Rl FHFEUTHETFTE RS E R R ARSI » TilEee 2304
A7) BRI BTIR B E 2R EE 0% P RHIE R 57 - B 703 L AR B 2 B a5
MIRFRHLEES) SR AEREE TS » MIESFE 2 EIE » MEEEA 2 -

EFRFTA R TR Z EBRATHE - FRFRLRRANIE R ENBRCE Y +
WEEH » TRIGATEE SETA TR LR - MOTEEBORR ERBIRET > B LR RIS
HORIER AR © SRT > A ERIRAN AT TR » TR LA IIEI AL IR » d B R AT
B - RRKFE R E R RIS B R -

HEBRREN A AR E S ORI BFGRIED AT HMEZE « HI40 : city planning ~
urban plan £l city plan $5A]#£5 urban planning MR - Bt ATH BB LELEHIEB R
ST > BRI FE urban planning $USBIR T » (B & » IR city planning Z[F%H
HHEE > TRETD  MREZSMARBTF > LS EARIREE -

BT IR R 2 BRRATETIER » N ATt B AR RSBt — R8T o Bl -
THBEE 5 (land use suitability analysis)i# WS EE MMEZTE) & HESE) WS
RARIR « AN : WAL L (fractal dimension)fE F i st S B(E 7375 2 1999 : 547 2% » 1999) ~
BT 22 TS B R (WA ~ SRR > 1998 5 fHRAfE » 2000 5 BREILZ > 2001) ~ +Hbfs
FRE S BTSSR » 1991) ~ EIHRBHREH 1 » 1998)% /1 o

T B LR BBARBR S R B REER - E— M EW IR MRS R
LASEIATE — i ER SRR AR BB E SRR L A3 8 » 140 - BR#RHEM (inductive reasoning) ~ FEBIZHHE
#(non-monotonic reasoning)... % » A HE W ZFREE » A TRER  FIFEEED - B#
ELE BERIE TR R AN LA USSR TS KBS 5 BTRLNES
AR TMEEEHAFE » AR ERMBERE SN -

REE5 | BAEEOREE - BEBEEOER - B0 BLESITEES SRR
SORRITE BRI RS » (£ 0] LU AR % SR a2 aE « 2R
AR > DUR AT EGREANH - (LERBOBETE - WRFARAR0ESHE  §
RN BIFEE TR o F—FAETRRER » EREEREATARE - Fla : TR
—& > RREFRHIER - EFHESHTE  EEAEREEN - BFER - BE  RENES 0
AILIGEMH R ~ U RGEFTB S 20 - Bl - TERRHE) EWEE > rasizs)
(cybernetics ; £LEF » 197)AM; TEYERHM S BN > T TRREEHE] B KERE) B
AR o BESY > (ETREBIMMMEE R » B AN T LIS & A B rIh0isE
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135 % Google AR EMF R LS EME - MEIRERH - LURESHIIRE - R
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BRI 0 REIZ R AR ER SSRGS EATTRR S ERRRAET
RIS SRR T - FIFDEE S1SSREUEE - S RILIERE - FIR S B0 8830 33 {8
X EFRE TS » &0 LIBARGE AR E 3 2 B R D i R SR AT -
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PhigeH - (2 IREFURAB D MEREIRAT R A < &R B A m

SEXR

L ERZ - BOKE - BT 2(1999) » {iBREFRHANRER AR FR At gL E 2 fER
MR R &RIE T 554 5281 5 33-53H -

2. HIEF(1971) » THEEER ) » 3 N. Wiener, Cybernectics » &t : REKES & -

3. FRANE ~ FEII(1998) » BR i A sth {5k P A RE ZE Rl A 2 RET > T Bttt > 8 172 1> 28 16-25
H e

4. BRI FR(2000) - REBEE SR RIAIE A E N HEERGTFFC-- VR TRRRE S TEREBE)
E34H EI121-135H -

5. BRRM - WEERE(1999) A EEM M BN E B JURBIRIFZE » TEEBR > 55 28 1 »
% 33-57H -

6. BRIXAK - BEfRIB(1997) » MEHEERE FE R AR BAREIERST - TRsiEMm - B 6 B 1 1
% 329-332F -

7. FRIEEH(1991) » ZERNE SR 2 W 11T - R REUARIAZe 2R S5 6 > 8 91T H »

8. PRigH ~ ZEEHF(2000) » MUBBIRCK SURERIREHRHM » THHEEHEL - H 278 5 1
B> 55 65-80 H o

9. MM ~ MRBIER(1993) » BEZHFERM ZEHRB RS (hERBIE—E FUZZY B
BLFERRIAET & am S5 ) 0 55 502-509 K -

10. fBIAEE ~ PRIEFH(1994) » IERBB(L VB HE  (BEEGECBEWHTERIEL
% 961-966 H -

11. {5E8EER(1972) » T MR EBZ 2B ) » 228 J. McLoughlin, Urban and Regional
Planning : A Systems Approach » 1t : SIS LEZEANTH] o

12. BUBHS ~ FRIE(1998) » —{ERRHERK BLREE T 55 < BhRERUEE R - TR RB G2 &
MMXEI B T-T6H -

13. BB - #RIg I (2000) - 1§ SimCity3000 2% — AERETIA RSB 2 BH > ThERE
BREGREIMFTRBREGRE ) 5 889-892H -

14. JBIER ~ M85 (2000) » MERFIREIH I 715 L > B0 « BECSULERRELF -

15. BIER - RET(1999) » DHEHE LA @ R R B IR R B4 -G HEs 81 % TR 2 Lt
B TERMEREt @) > F 268 H 1M HESS-TTH -

16. B ~ 1B1H1H(1988) » TEMIBER AkEER 1 &1t : BEEELF -

17. BB E ~ BETE(1993) > SimCity--B E M RIS 2 ThREELFE R » T AT 211 28 20 %8 -
F2H B 113-134H o

18. fEHRHE(2000) » [ LIRS S B SR T BN A AR Z B 98 ) » RRIN K ER R EE A S AT
fEam



312 #HMEE F-t+he BB

19. SRHTZ: ~ R ~ FFILE(1999) » FEFIREAAHERE BL I R Ah H B HE B ABE 2 T 25 » Tk
XEZ ) F14% F4 > $397-407H -

20. SRER ~ FRABMA(2001) » LARRIEAE BE RE ch Bk M R AR A RV BE 2 B 98 » T A 883t > 25 200
HA > %5 55-61 F o

21 ZEimiB(1995) » MEEMHCRERRERZR ) > Bt : SR8 -

22. ZEEX ~ FFARAL(2000) » BRI B A AR BE - ROIR MBI S » THIBES > 3
28HH B 17-26 H -

23. FEGE H(2000) - MR B By B BT FR B AR RS & Z W0 R ZE » TR G @ ) > 25 28
HH > 55 109-126 F -

24. BTER(1998) » T LIRS IR TR T KBS 2 TR 1 BIh A B B SR I Ze TR 30T o

25. Batty, M. (1994). A Chronicle of Scientific Planning: the Anglo-American Modeling Experience,
Journal of the American Planning Association, 60(1):7-16.

26. Clarke, K. C., Hoppen, S., and Gaydos, L. (1997). A Self-modifying Cellular Automaton Model
of Historical Urbanization in the San Francisco Bay Area, Environment and Planning B:
Planning and Design, 24:247-262.

27. Connolly, D. (2000). A Little History of the World Wide Web from 1945 to 1995 »
http://www.w3.org/History.htm| '

28. Couclelis, H. and Monmonier, M.(1995). Using SUSS to resolve NIMBY: how spatial

understanding support systems can help with the “not-in-my-back-yard” syndrome,

Geographical systems, 2:83-101.

29. Dragicevic, S. (2001). Space, time, and dynamics modeling in historical GIS databases: a fuzzy
logic approach, Environment and Planning B: Planning and Design, 28:545-562.

30. Gordon, J. L. (2000). Creating Knowledge maps by Exploiting Dependent Relationship,
Knowledge-Based Systems, 13(2-3):71-19.

31. Horita, M. (2000). Mapping policy discourse with CRANES: spatial understanding support
systems as a medium for community conflict resolution, Environment and Planning B: Planning
and Design, 27(6):801-814.

32. Internet Software Consortium (2002). Internet Domain Survey » http://www.isc.org/ds/

33. Klosterman, R. E. (1994). Large-Scale Urban Models: Retrospect and Prospect, Journal of the

American Planning Association, 60(1):3-6.

34. Lee, D.B. (1973). Requiem for large-scale models. Journal of the American Institute of Planners,
39: 163-178.

35.Li, X. and Yeh, A. (2000). Modelling sustainable urban development by the integration of
constrained cellular automata and GIS, International Journal of Geographical Information
Science, 14(2):131-152.



36.

37.

38.

39.

40.

41.

42.

43,
44,

FRIBED © {8 2 BRE AR 2 M R AT IBBAR B 2 B AR 3 P 313

Mascull, B. and Fryer, T. (1999). Key words in science and technology, Modern Language
Journal, 83 (2): 286-287.

O’Sullivan, D. (2001). Graph-cellular automata: a generalized discrete urban and regional model,
Environmental and Planning B: Planning and Design, 28(5):687-705.

Wierzbicka, A. and Agha, A. (1999). Understanding cultures through their key words: English,
Russian, Polish, German, and Japanese, American Anthropologist, 101 (4): 860-861.

Worlock, Dr. (1994). Publishing Beyond the 1990s - 7 key words - a Semantic View of Future
Developments, Libri, 44 (4): 289-298.

Wu, F. (1999). GIS-based simulation as an exploratory analysis for space-time processes, Journal
of Geographical Systems, 1(3):199-218.

Wu, F. and Webster, C. J., (1998). Simulation of land development through the integration of
cellular automata and multicriteria evaluation, Environment and Planning B, 24:323-343.

Yeh, A. and Li, X. (2001). A constrained CA model for the simulation and planning of
sustainable urban forms by using GIS, Environmental and Planning B: Planning and Design,
28(5):733-753.

Zadeh, L. A. (1965). Fuzzy Sets, Information Control, 8(3).338-353.

Zadeh, L. A. (2001). Advances in Fuzzy Systems: Applications and Theory, http://www.wspc.

com.sg/books/series/afsat_series.html



