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HHEo R
SN, SABA) sk ek SHEACH 19 Dl Sk
ool wAA) Aol aela 5+ QA FomA FARRe] g WHEoR
221931 gl}

1960t Ter| o] Hxw F3gh o] 9, Wsloh= Al o7, A4 Zas,
Sk W ol Gk ol vt Fejol 2EHA S A RHo] ¥ E o] gtk
Z¥zke] mAI L A =eA 720 7es THAAL o bd o
THESE] golahA] e 757t Moy, ARG WS aofd o Auind
<a¥ 2-1>3) ) 5§, EARFS 7] W7ol BAE 3184 (top—down)
ol A AEA (static) 032 A% (aggregate) Q] WO sjolslS) oLt # o=
&3] (bottom—up) A & ENA (dynamic) ] 3L B A1 (disaggregate) Q1 W
o= ylorsl= Y o2 Walstar Iti(Batty, 2009; Iacono, Levinson, &
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El—Geneidy, 2008). W&2]¢] EA 0 2= 7)) EAREH LS Ex|o] &3} wEe]
245 A (land use transportation interaction)dl] 84S Fal 7HEE o, o
SRS EXo]g} w'Ee] PA R EAFE Y] WS (urban morphology)©ll

t SHs Fal pEEaL gioh

<39 2-1> A2 Aeriel sl

=XI0I2T DS ASER
(Land use transportation interactiun)

SENE
(Dynamic)

£ AP RS B3}
(Urban morphology)

S

1960
(Static)

= U E A
(Aggregate) (Disaggregate)

7S 28 8 (spatial interaction model )& 52 5.8 (gravity model)2] 4]
of 7]zsto] EAlEEe] YAIE 1l vihtehs EXO] 8- s S Wit
1% 2hee] 2E@Lowry, 1964)0]eaL & = Jl=t), o TR Y

& 7Nk Sl 9l W oftel, ZINkiIge] Earel] wek AFERte] ix7F A
ARkl 2ol i o] 24 ZAE FaL Yt o] F Garin(1966)> 8% 2h9-g
RS LIl on, o]F o]F EdlE TOMM, PLUM 52 22 B3] 7jids]7]
aFlt. 2edut Lee(1973)0) oJal} thii A28 (large scale urban model)®l]
o] A|7)w L o] & e By o] stho] Ak AdE ZefsilthD

rir

o,
b
(o
b
oftt
lo

>

1) Lee(1973)% A3 £ (hyper—comprehensiveness), T34 $-Z(grossness), Wish 2}
2 Q7 (hungriness), A3+ (wrongheadedness), 334 (complicatedness), 71414 <1 w4
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TR0l = B8kl o] tA] T AFAFES $A 2 ITLUP, LILT, IRPUD
5 37 FaAeS Nk R = o] AlEdlold EEo] utE Tt

.
< T 2SI g3 2e-el-7iRl(Lowry—Garin)
LA RG(EMPAL) S 984 dh=
ITLUPE 7WZSiiE). o] % ITLUPE &4 al1=dS s4ste] GIS 7304 7+
7Feek =& 97141 METROPILUSZ. #3}oict,

3 Mackett(1983)2 292|283} wERES Agslo] LILTS /sl

ol e 2 v dE A S EeaL o5 Eel Sst
£ o 5310] 7} Fofl mhsles Fo] k. B3k Wegener(1982)+= IRPUDE 7Hats)
Jo] ol w3t vlo]A=AlEZ o do] of= e 75tk AellA]

Putman(1974; 1983)
HES B2 FAYX 5 (DRAM)

o ¥
ol

11

O

32
rlr
=
o
rr
i

AL F7HEIARERE (input—output model) 7|WHe] Ry} 558
o] &(random utility theory) 7]5Fe] R 0= tfslo] £ = gl=tl, WA 31HFIAE
Z5.3 (input—output model)ol] 7]%3F EA|o] -5 H LS 2| 7+ A5 2E
I SEr8E oSohs vl SXFIAERY S E&git) o]t M Sl

g Z Al ®3 o 2= MEPLAN, TRANUS, PECAS o] 9l
Echenique et al.(1990)¢] 7]28F MEPLANS & 7|uke] maj oz g7l st
TRE dS53hs RFIEEFS B ZF Sollxe] T Al 359 5

AR 5, SERRE ) Al Akt ]9 BEo] aEe ST

J
oL
o,

(mechanicalness), 1H]-8-(expensiveness)&] STHoNA 7]1E2] titE A EES v s3It
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Sy 2 ulRe) 34 vjAlshe], WERA R Mgk Jela ol £

THreE ¥ohs aAlE B FRAYRYES Sl dxdEed g3

rir

S A= o] Utk De la Barra(1989)7} 7iaek TRANUS %A 255
ek d 3o FHFPAER ﬁé & &-&9th= HellA MEPLAN3} frAbsi.
& o] Ppo FEEH, o)E &
ek o valesl gl ofsl ATl TRANUSS] EX|o]& oA 7 2
2] Ao Ag-L SUA -5 7te] SEAES S, o] %A MEPLAN
7 2 wE RO A Fdea s HIETH(o]8]<d, 2007).
T3}, Hunt & Abraham(2003)7} 7138 PECASE MEPLAN®} TRANUSSI|A]
AVE FEQAIER S Bekslal B} Ohﬂ&i}fﬂ wy OM. A== 211714

of B8] Ad bt wEH| g0 T AFEARGe) ofs) 24, olefat
] 55e] mEFa Wkl SHEANE Ao o AR, 53,
PECASE: SZHEQARE R /)0 EAol §— B ERE FolA] 719 s

7F w8 BYPoR EXo]g Fio HMELEM go| % 7Fs3it.
&0 2 35§20 2(random utility theory) 7|9ke] EX|o]&—nEEd15o
7 4 7199859 YA AElel] glo] FEagol R 7|23t ojibA e R g (discrete
choice model)S 2-83It}. o]2{dh A|%=9] S Anas(1982), Anas & Arnott(1994)
TEde)e] EXo]l8—1wgHslE AlEHo)4s] $18l CATLAS, METROSIM,
NYMTC-LUM% 2-& d-e] 235 7isigitt. §-41 CATLASE FEAe]
a0t s AHsp] 913l ol iERES I3l otk SESHAA TP
%_WXPE oIS Siskshes GAIeh EAE HElsh, FoSHelA T
85 Fuskl] a8l FAYAL wErhs Augit) o g8 wsh=
Aol os) 2R, o]e FE7HA 9 diEE ARsiE s 72E AL
Itk ©]% CATLASE ¥WeA)7] ®ed o2 METROSIMe] 7BEE 1=, o) ti=
Al TR B EARE F3bstal vk HE B NYMTC-LUMS
METROSIMON:= A=A 4l th3l 3195 8S F71819) on, Hoh 28 thelo

& 28d
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T3k Martinez(1992; 1996)% 2R o] 2(bid—rent theory)el] 7]%3F EX]o]
S-WEEHEA] MUSSAE 7HEat3ith. MUSSA®] -5 7rliake def7HA,
b= 7HA, IR ole SoistARIvRE 24 sl FsAte] 3t R
&t 3 (equilibrium) 3 ENE 7Hg el EX|o] 8772 40 wgo SR A
AlEle] YARE, B} 2R & ©h9le] #Ao] TFsskH, 7S ol AlEaHA
T2 5 Ak Aol 9l

o]% Simmonds(1999)3= EX|o]-§—1g 7 o] Aokl 23t FAA|2Hle] 2]4]
28 s]= 282 DELTAE /NdsiSich DELTAE 3 7HeE SeREe] 2714
LAzl 23 2 FEES At i B} AS oS5, SR
B 7R B A, 8 E A, A9 A, THQ1e] a8
o TR 715 Sl tisk MEl SEagolie] o3

T E 7HdskaL sith

s
nt
2
)
iz

N

N)
N
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e

3) wlo|AZAEHJAEY

wlo]=L Aol RE & A ARTES DA S, A BIFA

TH- 719 ©) R 39S B Aldstste] Exol8 Bl arEe] sl thgh

o
HAHQ) o 5E BE SH= 54 A glek ol IRPUDY MUSSASH
e By BRI 749 ARSsle] U wlolauAlEeol o] 7K

2) EAEY WEE 5 P A95A1Y] 39E TAACE T HESREE vlo|AE A
Hejo]Hd 28 (micro simulation model) ¥ 912} 719+ 23 (agent based model)# o] 91+
tl, A= AE fAMES 7L Qlont, o] 84 e A3 SellAle AfolE AL 9L
t}, vlo] A2 AlEH o] 232 Orcutt(1957)9] AIB7AA Aol 24491 HelE FaL 9l
=, 7H(household) s 71 AT 5432 P9iel gk AFAQ1 vlolHE 7o =
7+ AA FA)9) 35 5448 FA48kaL, 2520 (taxation 5)0] Z&-3F - 7N A FA)
o] oA AT g5 ofEA Bislsl=Aol IS k. v Ak 7N By 2k
Al BAA A28 A (complexity science)ollA] ke R0 APE 9ia; ko] Aot
S(interaction) @} ool W} 24 (emergence) 0% YER}= thid Al2Ele] Wslel] o] 7
A, i 9t ik Ald gt dioE] Bk giedk o] 24 7R B AR
Ssto] AaAom wEEe 53 dAdel Euh o #Als Fal gith
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SIIAIRE, 1 I ETE A Rk ST, oS3t fraketl SR A7 ke
EA|o]§—wFEHRYE 0 Z0e UrbanSim(Waddell, 2000)9] 74-5- 2+ £0
OPI T 30 mlolARA B BE o2 Wsioir). UrbanSim 94 717¢] 4]
Aeke veslngon FHEA A Hmarket clearing)& 7FgsHA] W=
g BP72E FkaL olon, dxks Se7ihegont e ihng s v

ol¢} tjLo] it 27)5E wlo]| AR EH o] o] AHE =913 ILUMASSH
ILUTE & 235 9t} ILUMASS(Moeckel et al. 2003)% IRPUD X3 of|A]
Hslel w3 oz Qs 7, 714971, A 2 vlgA 14,
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2] QEnfE}l RS AR FelE o] et i ofdel wel AReA 0w Wske=
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2. 917 71 2Fo) A 54

A9 7 BE A A9iAel = 835 719 8w sl o
AEhS ARkt ofE Kb deakgel] whE Alwle] WMEkE FEld o= AlE]
A Sk ol A} 7R B ARSA Ao Al EAIE e

7] Sl et e o, Zeek(fracta), W] &3 Hbutterfly effect) 5 7152]

Feholgorns AT & gle AdTS A6k M2 o2l HiA o2
(complexity theory)ell 7]9kstaL gltt,

12y 3 E(Newton) E2]8ke] T30l Fo] 1eeSol, ARl A=
slofel A28 w4 B2 BRI 1 0] B vk 53, 245

Schelling(1971)] &$IA} 7|4k B3lo] /AL 7o A2 thE 01&7ke] FA%T)
(residential segregation) S AArd3) gl o] 50| ALE]38} Folol| A SR} K9]
SE7A7E S| ARl o F S9IAt 7Nk AlEdold R ow %
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oA 7k B o) 542 olsishy] el UnkEAQ] Aol M oA} 7ut
Boe] AL AuET, AR; 7]k 2 Y Kagent), £ (environment),
44 (attribute), 9 ©]%-(neighbourhood), 2JAFA7t2] (decision making
behaviour) ‘& 5714 T QAR Hro] Al = Sl At 7atk o) 1
AAHAR] g oAy oI, AT sl gite] niE g ol o)
A ﬁ?"‘é & 7FAaL BelAtet é}il}% =4 04 o whe} 44
3 { &4 & VK oz 7% 7FO}E}. < oAt s

4w B o] AR A g evlshd, S ol "'5394%}7} AN
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HEAd= =)

A3 mpo] Az Aol REvh= gy
Jo]ElE 7L Slojolet Sh= 218 o,
B AT o8 7 5= A8 AlEdolds sl |k gt ol gk vl
A Y91Atet S 2 48] A5 of Fol] whet A} 7Rk S HEete] B
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A5 (empirical) 2% o= T & AtHH ST, 2012).
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wn & Robinson(2006), Torrens(2006) 5] Itk €02, A54 i} 7|9t
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/\]%i’ﬂo] SRR %O] Atk olelgh wio]ARAIEY o EAREL 4, 1L &
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5) ALBATROSS, PopGen 5 BFst 7P 917+ A4 Z23do] dtz]o] Qlony, g =7 4|
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BES 5413] shet, o] 3 2 HA|Stel 2ARY S FAd5ke] 2ttt st

5) A2kQ el EE(constraint module)
3 AF 71t 8- ek (bottom—up) TEAA A ¢ R}e] o APAA o
we} S AR A2Ee] MElE volslala) s EAJo] QJ). o]e} RS AJeEAl

WHES FARY ol BET A%, 7 719 5 BAE TAsH: J94RAe)

SPHE 4 Ik 0] ol A 452 A A &CMAMWF‘*

2 2915 19
il AR B ER S

(constraint) < = W % Qksto] &85t H} r/P(White & Engelen, 1997; Yeh
& Li, 2001). o]gjst H9- A|2=El Wzlo] 7| ZHo]a A Fl-2 Ak

(bottom—up) T THokals], BAlo] 514 (top—down) CIHS] Alekasl

46 ASIA 7o) FHASE AlETolA BETEY SEREAIYE St A



0o,

A%

al

il

& efgtoEA By AvEe] AAS FUT EAll, oA B Rt
A 1% 7hsstAl sto] By A8 e Hlvh= I
o]e} Zro] AJ2Elo] Ws}REE A|°EQ ) (constraint)
go D (allocation) k= A= 2fol7}h Qlr), HAf= Al=Fle] Hg
(bottom—up)©] 3L A& (autonomous) Q! HIAUF 2J3l] EZ= v} A]2~E
ol Alekaglom HAE IAX] dshd AlEgolde] FRYE Ale o
) Wkl $21= 31k (top—down) ]2l 27424 (deterministic) 2.2 <] gt 112
(rule)ell &fste] RE Al2ge] WsPL AR = A o g

o] Aol A= o]t A|2FR 2 (constraint)S 37H YAl whe} 219 (global),
A% (regional), =] (local) ez F-Esto] arefslo], WA MR Aoz A
gid=lel digh 7 S5 (total demand)S APdsto] AlEd|o]del] wiedgi), thgo
= A9 AlopAgE dPdA] U] @A 5 2] (polygon) TPEE A
(zonal potential) = AP, 2} A Q& &5 o< T3 22 Q90s
ARt 2o AR S A A= 7t Acel) BRI Al2PARH cellular
exclusion)= 275HH, AL Fol ofgh Eef4 Aok a1 /pEAIgS S

@ AEA Ao 2% vk .
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6) NEd oA AEA 25 (analysis of simulation)

1 817 Aol FREE ABelold mae ke tiekd vidE A
Jae A4 BAAE

383 Bart o). o2 Sof Fas

AlEEold e A, /pEAd EX]O] -9 X]9=(Number of Patches)7} 30
At 7H”aLZ]7} shak(diffusion) ¥ &= olm| s, o x]#|5*(Largest Patch
Index)7} =& wfj= 7]& 7H‘ﬂ?<]i/] & L(coalescence)O] il e AL oulsitt

(Nassar, Alan Blackburn, & Duncan Whyatt, 2014). ¥=3F thedl Exjo]& sfel Rt}
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e, ol Tluko ouj2) A7k 87197 So Tk AR skelo) 75
THKickert, Berghauser Pont, & Nefs, 2014).

A71eF A2 APREA A e Qs AlEdold Ry R 2hse
o9l gzol} e o] 284S olr] Sleb F3 Aol
Hol7| & stk o] S-S argfste] A AR BEdA A A=
AEZE sh}, G A Aol Al= Map Comparison Kit8), Fragstats?),
Spacematel®) & 7] FE5E o] BHEYS &-Edte] AAFSEE Sk

o] HFol|x] 1kEdhe AdES W o A8 $7hst JuE med 4

+

1%

AT AT <3 4-1>3 Arf A4 2R A w2 = EXEAIA K (landscape
metrics), "8 5%A] 3% (density index), &3o]-8-% 3% (mixed use index) 5°] 2.

{Eello)d ke #jska
41:12 ws = A AT oI ol K415 Al QU 1913

B, 7AE S48 5w e 4 9l

8) vlg&=9] RIKSOIA 7ukat a7 K A = ot}

9) Oregon State University2] Dr. Kevin McGarigal7} 7]-st &7ojel 24128 FH ) 9%
g, e A 5 ost It 24 E 2 dskar gl

10) Delft University of Technology] Dr Meta Berghauser Pont 5-¢] 7]3F U Esfe] -4
Bolt), 848, A9E, T, 5AE 55 sHHoE 24T & 9ok
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X5 (number of patches)
s x| A 4=(largest patch | #X] H%= (patch density) | H%to]&45(mixed use index)
index)
4 AR
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2} 97} o wek QAAES: s, ole] A EAlolg 4} A
S 1, A2 W B 94 ARl el T
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12) 7MEzke] Ay S 91 7IHF B8 e TAR0)A agfshs WHoRE o)
=) 3H profit maximisation), <2133 (loss averting), 1%.2.21(developer preference) = ?

o SJ3 Wlo] SItHMagtiocea 91, 2014). o] Aol AE 8o Sfzfo] Al o
A A S A s
13) BHIIER AEAON
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Hot 25
Global Regional Local
Total demand Zonal potential Cellular exclusion
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Aol Be sk A} GejE Fiko R Sle] 5 wee)d Aol
FEHozE A BN Z2age) Jejm FRAC Heb BRALS
Sl ol w= FAle] gelol Pl o) 5 Ak, Asixle] A
W 5 A, A PALE 5 A% 2 A AL Aaslojol s,

o) TFE BPoIN] T 7Fs Taoighe] ez ] 91 wtlo] ez
o}, 193 )29 RES FAAG ek gha A2 TEode) Fe

niu ME%IOM o] QF A A E o7}
= A 24 IRE
AlgsA] o), RS 4
AlsskaL vk webA o5 REde] EFow 483 A4 AR 9EY
A3 715 N T Y| = H
ezt glo] myfdtel] o g A7kt &S Fd F Atk

ofe] 7] Fdel Bt 7Nk 2y s %—?ﬂ%ol EA, T RE
283 YA 7|9 AR Tipdel] Fr83F SES M=o gl E ool A
7akst Y2 31 (NetLogo), Al7FaL thtoll A 7H‘ﬂ£§5} 2] 9} E (Repast), ZAHo]=
thtell A ek 2] @ #lo]=(GeoMason) &2 & Zlo] 9lom, Zt AT Egofo|
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<3 4-2> A 7NE 2y s EHE WA

==l =31 g E 7t Z|QHjo]&
T (NetLogo) (Repast Simphony) (GAMA) (GeoMASON)
Uri Wilensky UMMISCO Mark Coletti
Tk} (Northwestern %Cﬁelcﬁ?j st) . (ZFH2/MEY | (George Mason
Univ.) g A7) Univ.)
VIR 1999 2000 2007 2000
A 5.0.5 2.1 1.6 15
A8} 2 Ho9l 2 Hol ZHdE | F
Windows Windows Windows Windows
20374 MacOS MacOS MacOS MacOS
e UNIX Lin Linux UNIX
Linux X Ubuntu Linux
Fi
gl B |05, gy |BSD GPL(v3)  |AFL
2d 9o NetLogo C++, Java, ReLogo | GAML Java
AL 3t g -5 g
5349 GIS7s | el Ue Ue A
AR} 5 RS He g F g =
2y ol | 8} 23 = 3
Ax] ol F= % H= =
. . http://cs.gmu.e
http://ccl.northw ) https://code.g :
- = http://repast.sourc du/~eclab/proje
A AlolE estern.edu/netlog oogle.com/p/g
eforge.net/ cts/mason/exten
o/ ama—platform/ | .
sions/geomason/

*: GPL(General Public License) : A~2=FEE F7ls|oF 3
AFL(Academic Free License) : 2002\ Lawrence E. Rosen©] 2FA 3t @ Z A gfo] A~

BSD(Berkley Software Distribution) : A2AFE=E F7H8HA] Gole &= F7) SW o]~
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AR} olo] 7]uke] BukAE A ¥ U (Repast Simphony) %
ailom, ofefle] <19 4-3>3} <I¥ 4-4>= AH} =
shA}, AbeA]

ol

7hE

vl

o4

g

8 Package Explorer 1 ©5% T = 0
vimse
v 8 Itegratedspatialsim.agent

AgentFactory java
) CommercialAgentjava
gentjava
) industrialAgent java
) ResidentialAgent java
ThreadedagentScheduer ava
Integratedspatialsim contexts

) AdminDistricContextjava
AgentContext java

<

] GreenbeltContextjava

] OpenspaceContextjava

4] RoadContext java
Itegratedspatialsim.environment

ASCReader

scl

Motorway(C java
] Nationaldevplan java
) Openspace java
Rallstation ava

Roadjava
] spatalindexvanager java
IntegratedspataSim.exceptions
» (3 AgentCreationException jva

» (5] DuplcatelDExcepton.java

» (1) Environmentérror ava

» (1] Noldentiferbxception ava

» (1) ParameterNotFoundexcepion java

> {8 Inegratedspatalsim.main

> BARE System Library v 5 7 (1.7.0.45)

«
By Y Y YYYYYYYVYTYYTYVYYB Y Y Y vy vy vy vEY vy vy

<

13 Agentractoryjava 58

y

BAH A9 2% FUARE 2

o

oJ0]
S

ol

5 [ @) o vetoso
=0 Eouinext =0
private void dummy) theows < chRe ¥
[ See 15 thre s 0 stnle type of agnt to creote ar should read o olun in apefile B oo
alean singleType = shis. definition. contalnsC-s+3; Ao
st flokome: = methodTolse - AGENT_FACTORY.ME

Problems

String clas
Classcragent> clazz; o Agentractontsring)
if CsingleType) {

Agent class provided, can use the Simphony Shapefile loader to load agents of the given closs

°
.
1/ Work out the file and class names from the agent definition & createRandomResidentialAgents(book
String[] split - this.definition.splitC"\$"); & createRandomCor
7 corii. e = 23 £ .
v AgentCreationbxceptionCThere is a problem with the agent definition, 1 should be .
.

createRandomindustrialAgents(boole:

createPointagents(boolean) - void
createAreangents(boolean) - void

» G AGENT_FACTORY_METHODS

+ “able to it the definitton (nto b
+ " The definition is:

+ split

0 parts on '$*, but only split it into
Syt

s.definition +

3
{{ Quesd t0 appund root data directory to the fllencme).
FileName = War
ClassName = split[1];
y to create a class from the given name.

try {
clazz = (Class<IAgent>) Class. forane(classhane);
FileNare, 3, Contextiar
getagentContext(>);
¥ coten (sx«men o (
w AgentCreationException(e;
3
¥ etse ¢
777000 Inplement agent creation fron shapefile value; |
thron new AgentCretionExceptionCave not. inplenented the nethod of reacing ogent closses from o
*shapef
3
Javadoe (&, Declaration B Consale 18 g-r5-=o

No consoles to display at this time.
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v i maincontext

® Data Collection Initalizarior
L pata Loaders
® Contexttanager
[ Data Sets
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® Niscellancaus Actions

«

v /1 Model Initalizatior
© scredule Intialzatior
® kandom streams
8 Text Sinks
© User Panel
© User Specified Actions.
v [ agentContaa
4 Crarts
© Data Callection Iniiaizatior
 Data Loaders
Data sets
v W oisplays
& A Dy
© wiscellaneous Actions
© Modcl Inital zator
© Random Streams
© Texsinks
© User Panel
v [ DongContext
8 Chares
 Data Callection niializatior
© Data Loaders
B Data Sets
W isplars
© wiscellaneous Actions
© Modcl Inital zator
© Random Streams
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B4=1, Bs=0, B=0 B4=0, Bs=1, Bc=0 B4=0, B5=0, Bc=1

<«

,BA:O.S, ﬁS:0.5, ﬁC:O ﬁAZO, ﬂS:O.S, ﬁC:O.S ﬁA:O.S, /65:0’ ,60:0.5

/8A=0-4v ﬂ5=0.3, IBC=0.5, ER=0.5
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10071x100702] AR} ALS: 7RA = 7M7) SAlel EAIX7E EAlehs Rlo=
7HgetaL, 2 (D)ol ofal] mEse WewstkE AlEdoldsiqlth Aol A
B <IO¥ 4-7>0 KB ule} o] AAlH o v SR RRE Hold4= Uy}
ashs B2 FAIs Bitel S71E S 2] (distance decay) E2p7} w27
UER, agto] S7HrS =44 %ﬁf—% d (stochastic disturbance)®] <7}sh=

alL ki o = =
FRHE S ek 9l

a=0.0, $=0.05 a=0.5, 3=0.05 a=1.0, 3=0.05

a=0.0, 3=0.01
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ATE AR Tt 2o WA WAS AR 71, ade] WAe] Zzt
218k} 182knE 71 Wil =9} 571 2.83kme} 9.73kn = 71 2k ol E
A R Sele} Faklrel of 437 3oRhE 0 = 7R we I} ARt
Qom, Ttah AT o swigat gwtg e A |17t 7 ATk
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& UTh AL OPdA o] WA TR EE <3 5-1>3 <71 5-2>9}
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<E 51> AHAT A #ATE WA drd R

IHT4 T A2 (k) AldEA) | AT 42()
27 769.89 1,409,289 3,561,846

=T 2.83 23,494 48,651

AT 13.93 53,275 119,908

i3 9.73 43,465 96,929

AT 14.13 57,132 136,461

AR 29.69 163,444 390,933

s 16.63 106,582 278,788

W 26.81 114,846 293,811

ARG Al B 39.36 115,167 309,677
o 51.47 161,109 427,793

AFEH 41.72 134,915 351,863

8T 65.27 100,683 255,541

AT 181.63 30,335 77,018

AT 12.08 82,806 209,877

FAT 10.21 72,181 176,522

APET 36.09 96,661 250,144

7=t 218.28 53,194 137,930

Al 462.81 184,977 528,730
kAl 485.35 102,031 274770
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SUMMARY

Keywords: agent based model, urban model, random utility theory, land

use, urban density

Since the pioneering work of Lowry in the 1960s, many urban models has
developed to understand how urban systems work and change. Early urban models
tend to focus on the relationship and interaction between land use and transportation.
Yet, recent urban models pay more attention to urban morphology with an interest
on self-organising nature of urban systems.

Agent based urban modelling approach is gaining popularity as a new means
to study an urban systems in this context. The methodology has roots in the
natural science field such as the complexity science, but it also provide meaningful
insights for social systems as well as urban systems. The key strength is that
it offers a way to understand urban systems through the interaction among individual
members in the systems such as households and developers.

This research aims to develop an agent based urban model as a new scientific
tools to understand changes in urban systems and to support planning policy
making. It starts with reviewing history and issue in urban modeling and then
move on the trend of urban development in general and in Korea. The research
then defines the key behaviour and algorithms of the model before developing
it as a functional computer program. We developed the model by using an open

source programming platform, Repast Simphony. Then the model was applied
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to a case study area of Busan Metropolitan Area(Busan, Gimhae, Yangsan) to
see if it properly works and generates valid simulation outcomes. We has confirmed
that the model offers new and meaningful ways to understand urban future and
to support planning policy.

Yet, the model developed in this study is subject to further development. It
is necessary to analyse more empirical data on agents’ type and behaviour. At
the same time, it is desirable to improve technical interfaces to make is as a
planning support system. These requires continued research and development.
It is noteworthy to mention that the development of an urban model and the
advancement of urban modelling field in the developed countries such as the
US have been benefited by strong support and investment from government

sectors.
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