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ABSTRACT

Since the new millennium, BIM has been widely adopted to improve productivity in the field of architecture, engineering,
and construction with the government policies of each country. After its first introduction into the field of landscape architecture
in USA, BIM has been debated on its merits and limitations mainly by the European countries’ academic and, at the same
time, practical worlds. However, little attention has been paid to BIM, in particular, in the field of landscape architecture
in Korea leaving many issues to solve to fully utilize BIM. The purpose of this study is to present the main issues and
strategic agenda for the successful introduction of BIM in landscape architecture in Korea. This study shows that the new
derived word of LIM(Landscape Information Modeling) instead of BIM appeared in the field of landscape architecture.
Then, this paper discusses the main issues on standardization and interoperability in the adoption of LIM to create, integrate,
and reuse landscape information. Finally, four strategic agenda are presented to successfully introduce LIM into the domestic
field of landscape architecture by reviewing the societies of the landscape discipline in UK and Norway that play a leading
role by organizing BIM working groups.
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U 7 Eore] B8t Weks EEstaAt aich A A ASAREIY S ov] st BIMO] 2okl A AR o]
%273 H R 9L on| = LIM(Landscape Information Modeling)o]2H= &0l 2 285 = F419S o1t 3 LIM2]
G43E S 2AHES] TR ALES A AHE mFES T3 GH FAE s ok st ©IE 9] BIMS]
FHEHEFRIFCE 7ol 550 Gjstele &5o] o] FoAIL 917, BIM# GIS AAE 53 THHEE %L%é‘}—t—
AFE o] AL AUS AL 53] F=3 29 0] = %il—“— working groupE-& 2| 5ke] 7 E-okel A ] B
EYS ARSI g, ol Ful 2Rk LM 243 Woke i shet 483 FualE s "ok makA Oﬂ% 9]
IFRA olF F7He 2RI NA FYste AHES AElskd %LH Z73%0ke LIM 27 stell gk 47h4] ks
A A5tk
FAf: A FH BdY, 2F FH 2IY
1. M2 BE st Agdake 9FEAR] BIM IPDS] 2487
I BAAE FEAET S, thgt AT ZEA20A A
. o7 g =2H ahE AAEA B oatdEe] tie B AASY, Al

=
A tal 27) 9L gAE & 9lom oaAA e RE
A

=
BIM(Building Information Modeling, ©13} BIM)< A% E dS Fo|a, Alg AN Y] AAMAS AN 2N T
&, ZHEE s 7144 A RoplA AldE A =84 mE2E gad W 7S H4ske 4 UoH(Kim and Park,
2 7154 B4 oot AHE T 9 dAER S 2013).
st 2 e 2AE Aste UAE Zdd 9 o9} 3 7zt AH-<] BIM &/ds} Aol Yol A<
A fst A7 BIM =95 AFE3 glom, 274 HEHF

Z1
Zxpo)th(Ministry of Land, Transport and Z AR M=
Maritime Affairs, 2010). W= ZA4AIE -E ATA4 SHA < 9n)3l= LIM(Landscape Information Modeling) o] 2= A
2l McGraw-Hill Construction®] Smart Market Reportel] <]3} Zo] FAHE Lol& ARSI Sith 53] =S HIES S
A w5 ARkl A BIME EYste] ARSI Sl HlES Ha7e] 27N E AeE 27 AAol 7HAE H]
20073 17%1A 201218 71%= F43] Z7FF3 thMcGraw-Hill FEAF A AE FEY, AAARIN 27 0] 7R
Construction, 2013). =jel A& 2008 d%e] k= g AnfE © S AREE] 9 7132 BIM B9 viEtEY A5
¥ 3] (BuildingSMART Korea)! 2 & BIMat3|7} 7AE™ 2 RS Ho|v itk
A =)ol BHAE Zhska iTh 20099 SRRl S 24 Z7dEoke] BIMel| #3 d4E 953 ERES TS
A HIESte] 9] 2714l 3713 9FE BIMe] AR 23 ek Bostadlgkken(2009) S BIM =Y 7FsAl3 &3
=7] AlAsIo Y, st g AnteEgs]o) A FAIS 20133 BIM AEE S8t =29 o] ¥7]1382 Statsbygg, ~ZE S 7
SN AAS AR A 194700 ASFE = T334 A, Z73Eore] e B A, ZAAAANTA, 8
3084%, NBAL 6016%2 A vlal BIM AMgol B8 ZANAE ARQAE o s AREAS ERE AN
F 95N Ax NEFER gYET e & F Ao Atk 27AAANTA 16302 AEHE A3 45%7F BIM AR
71& A JF-Axpel wis] BIMe] 2= A2 3D 2dE offstel st o522 nhAstaL IS, 23S Y =2

)

= B A AlF ] AAA, A, 34 AlEdol AT AEEZ A Zo YT JEFAN Tt AR 07]401]
24, 223 A A7 5 A48 s At AE IFC(Industry Foundation Classes)’ & 538 4] &

T Aot} T3 HTols AA - AlF A o] A & 7dESA, o]t Bt 2ok TR fﬂ%"]
Y=o O Ao gk R 02 A EE FHANI A U Sl gigk #840] wFatthe Aelsi

(Integrated Project Delivery, ©]3} IPD)?o] AIA= 9=, Jenson(2012) & w29¢o]ol A AahH 47] BIM ZZAE A}
olgfgh WA BIM E4x710] ¥ ok [PD= AA A g5 TAA 3D Bd FYell A7 o] AQHARE
HA FARES] o] NS S S B BMo| ¢ AH o 4&at w3k a7F Az}, Hopzk 7+
o EM JAER S 7o Z&sty, F7d WAskE A A AR 2848 Eoled 7oty siginh =3 O
WAS ik ¢ »1‘3]“ ol Stk o5 Adsly] Slal &7 YA A =2&%W F8tu(Hersleb skole) & A2
A 288 99 AR F7F 248, =894, 71548 A ato] Z73Eokl M AD(FA T 2 AlEH o)) & SD(FAt
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2 9 24)9) Ago] Fsalths 22 HelFAtkFigure 1
%), Lenngren(2012)2 ZA7IES WS E 3F W oA
BIMel 237107l ot J2 & A4 izl 3

FHoke el =e2 5o, 2D°ﬂ JsatAl B2 AldE
JJr GAE S ol R Fdsite 23S Sl 1
AU £ZEGOIEE oby 270 B2 E7Eo] Ao
AL, AA grolHfe]7t el A4 H. Larsson(2013)
BIME &3 7P AA 2 Algo] AAl 2719 B2 BHE
dFaloF ST F712 2= 11 AR 77 ZoAA
= 2A7FE0] oHd Vlee AR HEEoEA A
*o%*l?‘ T AT FAEAT 223 ol Ve B9
A wokld 2471 e A F e 2
718]eka Hatic
=9l A= BIMell et A7k A4 ¥ ohet 7%k
01144 TAHLR o] Fo|A AL vl whated, Fuje] BIM ¢
T Z7IHATE Seo(2013)= 5ol HAstE Sl BIM
Z2 9] tste] 27M &8 7sE HEE NS 97
ahoink. s 27 Foke] BIMell #elld Aw A dAd
ARlE i Eevh E=E AR 5 A4
oflME H520o% BIM =9e 4
A5 dYolAe] BIM 482 B ool AUtk
Z7woklM e BIME i3t 54, = A4 ofF
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Figure 1. Metode fra 2D til 5D(Method from 2D to 5D)
Source: Jenson, 2012: 74
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ool A BIMo] =435k H viA, Ao, EA 9 g3E Hots}
SH. 53] BIMe Aol= dd s 4R34, 22 ES)o] )
IR sl ol FolAL flong ¢sjs 713 &
Mk AR, 223 LA S YAl ES B3 FAHL

2 318 92 ZAjalch oI § BiMel Aol
489 % 9 542 Fasn

gz ZAReel olfol BV 2 Helst o,
e Y39 FRS ARG FE 42N BM AHES
FSIL Sl FFEAAN BIM £ B 27 Roke]
o] B3] o|FolAtk ololE B, 4F, HhYe A7
7150 EPUEE YRHOE o5 159 2789 @

39 &%5& A3 I A3 BIMol tidk 27) =97} o]
Fojz =277} 3] ( American Society of Landscape Architects,
o3} ASLA), 283 =273 §3](Landscape Institute, ©|3}
LD =290)273% 3] (Norske Landskapsarkitekters Forening,
o]t NLA)oIAl ZAH o] AAH o2 BIM B4 FH]8k
ATH= AL Folslg Y, o5 HIES A0 Wrix| /&
AEA, w2, A9ds 9 At 573 fRIE, A
4 5 AT 9 E4AEE BIM =9e 8] @3
Well A4 working groupE2l 31853 AR, F3Jel|A] &
g3le BIM #Hd AFEIA Foltt npARto R S-S
HIEO 2 o}A] Z71eAIQl =l 27 Eole] glojA] BIMe] =
ool st ook ZAEeklA BIMe &4dstatr] flal
A sl AsloF & AgES AElet AARS L EsT

BIMe| Holot 54 2 27k MM
1. BIMe| &<

BIME o}l B¢ 2Zshauel e 234 Rel/t e



Journal of the Korean Institute of Landscape Architecture 163

t}. %719 BIM< Building Information Modeling “Software”
E 54 AZEolE AH sk AR AAHIE gt} g,
BIME 293 A3EZ 2™ Building Information “Model”
24 3219 715tk o} theket S48  3A E3HE
oA"Y AH Zdojgty & 4 91y, HH O A H A&E
Ag 238 Eobd Building Information “Modeling” ]2
g 9lom AHF e SHo| 24S 25M Building Infor-
mation “Management "2} & 4% UTHATA, 2008: 13: AGC,
2006: 3: GSA, 2007: 3: http://www buldingsmart.org: http://
www.autodesk.com: http://www bentley.com: http://www.,
whdg.org/bim/bim.php).

53] LIe v 72o] BIME #9l3t, “Building Infor-
mation Modelling(BIM) is an integrated process built on coor-
dinated, reliable information about a project from design
through construction and into operations. It will help improve
coordination, enhance accuracy, reduce waste and enable better-
informed decisions earlier in the process. This is independent
of any software, Building is used as a verb, not a noun.” ©]*]
H @A 585E BIMY] 7idS tivl A3HEQ B Rt 34
ZA8t] Building Information Modeling®. & aj4€ith, &
LIolA 2123 Ax7 BIM®] B7} 7152 (Building) "0] o}
“Z1d3ltH(to Builld) "2z S 91E omgtal s = BIM
WA ASFEoke 2Yst] o] Loplk Ao 7h5sith
wreba BIMO] Aol "Ad=e =24, 7154 549 o
3 RS Y gslstal 3D RE sty therdt Al Fejals
o AEE] A AojF7] T 1 FEE AL TSt A
£ 4 JES ot gAY ¥ 4+ Ao

BIM®) 7o) 4ol £wo} ©r17ie] gl v

ol = 2000t A5 o] Foixl A A 9]
ol e s Az A2 PDY Sl Atk
2004 Teicholze] A8 AR 9] =5 T A7
= A & vR Aas YoFthLee, 2011
Eastman ef al, 2014). Teicholz2 1964 3+-E 200317HA] 40\d
7k )=o) AMAYG T 1 EAAY LB E B4 3 A3
HE e w3 28] o] S7hsksiow 11 Aol
AR =S Eelo] ragvky Aatsith A4
HollA Agsh, FEAIL S E9Jo] o] FolA7] gFgtal, o}
T ek AR el HIEo] M, v ] ofE
dh= Aol AT Aske] FH o]fE A HUT webA
I 241 AL JE, 9, AlS 2 AlEe] e a4l A
A2 7HNE F5A717) 918 Ao A 3D AA 7]k
CAD" £91< F743rAth Teicholz, 2004).

20073 P|=71%714 3] (The American Institute of Architects,
olst AIA)= T4 AFHAQl IPDY] 7lolEE sk

fo T o dlo

47 ke v)AE 715 FrjsE, SAAge) uet /)
ol G vAE A T2AE 2704 2783, A

AR 285E WS R s F7MeP] deolt
IPDe= 718, A7, Alg, fAde] HAZ Feldol 47 b

I GRS THFLEA 2700 F2F AEA o] o F
AR, AlFEANA BAsE AAMA EAE HasE
ATHKim, 2010). o213 o]4F#] AFAR4 <l IPD 7Hd= 2d
317] lsiM e ol 7o g deld e JRE
B80T . AGEAES dhe TUA AdeAl 27
Hed, 224, 7154 RS AAst AgEske 4FEA

& olE 913 Ao R FEWY rh(Kang ef 4,
2013: Flohr and Pihlak, 2011: Kim and Park, 2013).

BIM®] £49& Table 13} o] theFst 444 B (properties),
3D A 714k zieb EY 293 (3D object- based parametric
modeling), 4384 (interoperahility) & 4| 7}IX 2 L.ok8
At Eastman ef al, 2014: Park et al, 2009).

AR, BIMS £448e= 5814 F4FR <o 7H4, B
Folg, oA B&4, 7AATA Tl A3 7)TH JHEC]

A JSEE EFE APRA, AUA] B4, AAdE 29
2 5 TS 24 G Z2A 2ol Q3 JHE AlFeih
o] 24 4D, 5D, 2] nD(UA], A1z, A&74sA, 718
Hd 5 ulsl= A E A7) 9 & B8R I
38t 4= Ath(Yamanashi, 2011). 53] X843} oux] 2725
5 A&7t AE5ES AT Sue] 13 A5E
ATAE 5 FAHLE AEE 52 F7H6ke 98 74 A
S7F A E AL gloH, ol A oA BeE EEHO

o 348 AA £40] o B} (parameter) 9 A3
Aoz g8ut W Jbsd A delEd mds

Bk 2, BAR S5 Fuoh ol P2, ¥, 7]
A9 AR DY w7t Ak

>,

oA71o1H W3l 7153 AR WESES Wrs Bed 4
A9 B4 % A4, TE 39 £R Ago] AFOE o] Fof
Ae AL ottt ek AR 7] 270& A7t s
£ WAsd thst A4 glolBe e (library)? Aol 7Hsst
o2 7dg) 2o HeAS TR 4 ltH(Monedero, 2000:
Park and Hong, 2010; Park and Jun, 2008; Kim and Jun,

st xZEs|x| M 428 35(20144 68) 53
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Table 1. Features and effects of BIM

Features of BIM

Effects of BIM

the life cycle of a facility
- Decrease of RFI(Request For Information)
Various properties within the budget and time limit

fabrication of correct parts and pre-production

« Information for a variety of analysis such as quantities take-off, specifications, energy analysis, and facilities management during

- For clients and owners, to review and evaluate on requirements and functions of a plan in advance, and to complete construction
- For constructors, to reduce design errors and conduct interference checking, 4D(construction simulation), 5D(cost estimation),

- For facility managers, to enable effective maintenance of various materials and equipments using BIM model information by
connecting it to a facility operation management system

3D object-based

parametric modeling | - Advantages to design a free form building

- Efficiency on editing the shapes, positions, and drawings of related objects automatically by changing parameters
+ Possibility to create models effectively with various libraries

« For designers, to produce and review shapes, visualize design intentions, generate and edit 2D drawings automatically

Interoperability

- Working platforms that implement IPD

+ Sharing and recycling information by all levels of participants during the life cycle of a facility
- Time and labor saving by eliminating duplication and discrepancies for entering information
- Better design quality and communication between participants by removing the gap between design and construction phases

Source: Kang ef al, 2013: 50-51: Eastman ef al, 2014: 30-34: Lim and Han, 2013: 114: Monedero, 2000: 372-372: Park and Hong, 2010: 244: Park and
Jun, 2008: 336: Park ef al, 2009: 226 Posco, 2013: 86: Yamanashi, 2011. Author edited

2009: Moon, 2011).
AR, tAE Xéi% %% A =
TEACEA AAHE A AolF7]
wofe] Fojatse] EP Jot 52 _E af
al, 2013: Lim and Han, 2013). A4
A, A o] 277 BE ‘474]«] ?‘Loiz}%ol HRE A
AL AgEste] JE e F 2
AR, TR BUAY 2719 ‘:4 Q. % =Y T Atk
ZhA BIME ©50.2 AM3IS it JHE w3
g u 1 37} w7kt BIMo| IPDE F88E & d=
Aol & F e Ak o] A ot
a3y olge g &} A BIM =92 Sls) s AsloF
g A5l AUk Thefst Feiztso] A HolHE AJAI st
afrat7] wirel WAskE JEe] Al Afae A,
olf Sl ogt 1M} A 2Ale Al Sol WA 1
22 BIMS F&3}7] $lef 223 sl=gojot AZEY0lo]
Hlo| w2 ZAAA BE S7k Woiek BIM 2de] dlole et §
AL A8 My ¥z I 2L BIM HFol w2 913}
AlZke] B2} 7] obF $hEHA S AE A B2 JHNSHS
g 334 9] BAl So] AtHKim, 2010: Jung, 2010: Sipes,

3 BIM Rt Mm 9 2 Friag

BIMol B2 $E2 $4348 A BIM A7k 7B A4
X pyel 344 Bssh B BM AHES el g slele A5
Ao 2 AL 5 4 ArHTable 2 72). WFE 293

54 a2zt

X A 423 35(2014H 68)

(General Services Administration, ©]3F GSA) el 20063 5-E]
[FC 714 BIM Ed& & 2502 Ads 2, 2007d BIM
7ho| & Alg|2E Wi ekl om, 9714 781 3] (The National
Institute of Building Sciences, NIBS) oAl =7FEZ¢] NBIMS-
US(National Building Information Modeling Standard-US) &
A3t

g5 2011 A A4 @2 I5(UK Government Con-
struction Client Group, ©13F GCCG) 4l BIM && #A2F A
2k B YA (BIM Working Party Strategy Paper) & 2E 3t o]
T BIM &85 ARzl TaAIZ o] BIA A=
BIM 4452 Figure 29 7o) 49AY 2 ey wAE A
S Ao, 20163 o)F BE FFAYel BIME 442
Ado|t) 2dol& 7132l StatshyggolA 2010\ o)== &
E F3AKel BIM# IFCE 9 F-3l8l== 3lsith

SEukete] 7, 2EAedA 2010 7%:: BIMS %83}
20124 5009 o]/\P_q g7 - A 7414_1:1 e J_/\].oﬂ BIM 3 ;G}l

S AFE3IH I, HAH FAl whel 20163 HE BEe B
< 3o 7%1011 BIM A£-& 973813 oot} 20104 %EoH
ool M s AEEoF BIM A4 7to|=g FAJste] =y A
Lok } “71]/\} WW YA § 3T EE ‘ﬂﬂ%ﬂ—
9] 7|50 BIM g5l tier 477158 THE7] 13 Wy

_L,

I} 9A4E Zﬂ%"’O‘hJ} sk ZEHolA ZAAE BIM 24
7]—””4%1*1@ 1 Procurement Service, 2013) = “J%i‘:q vl
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Table 2. BIM-related policies of government organizations

Government organizations

BIM-related policies

GSA(General Services - Began requiring the delivery of BIM for major federal building projects from 2006
Administration) - Published the BIM Guide Series for employees and consultants engaging in BIM practices in 2007
USA + NASA, Department of Defense, and National Coast Guard have plans or adopted IFC-based BIM
NIBS(The National Institute | - Established NBIMS-US(National Building Information Modeling Standard-US) for standards to support critical
of Building Sciences) business contexts using standard semantics and ontologies in 2007
- Released the BIM Working Party Strategy Paper, initially drafted in 2011
C(():;l Stcr(jc(tii gl(i)evr?tm(r}?iit) - Set BIM Maturity Model defining the levels from 0 to 3 in the strategy paper to enable clear articulation of the
UK P levels of competence expected and the supporting standards and guidance notes
Cabinet Office - Published The Government Construction Strategy to announce the intention for BIM in 2011
- Requires BIM on all public sector construction projects by 2016
Norwa Statsb -5 projects had used BIM in 2007
v vEs - All of Statsbygg projects have use IFC/IFD based BIM from 2010
+ Adopted BIM for the first project in 2010, and made BIM compulsory for all Design-Build projects over $50
. . million in 2012
Public Procurement Service | b1 ied Guideline for public fadility projects in 2010
IS{outh + Made BIM compulsory for all public sector projects by 2016
orea
Ministry of Land. Transport - Published BIM Guide in 2010
an dyMaritime’ Affairspo - Virtual Construction Research Center published BIM Application Design Guideline in 2010 with the support of
KICTEP(Korea Institute of Construction & Transportation Technology Evaluation and Planning)

Source: Virtual Construction Research Group, 2010: 7: Kim ef al, 2011: 11-15: Lee, 2011: 47: Kim and Park, 2012: 8-10: Choi, 2012: 20-21: Kwon and

Jo, 2011: 267-269. Author edited

\

Level 0 Level 1 Level 2 Level 3
t
Q@ E Data
- [¥]
iBIM | 25
Maturity & w®
38
=
2D
CPIC 10M ~ Common Dictionary
AVANTI IFD - Common Processes Processes
CAD BS 1192 2007 1S0 BIM
User Guides CI IC , Avanti, BSI

Drawings , lines arcs text etc

& 2008 Bew - Richards

Models, objects , collaboration Integrated . Interoperable Data

Tools

I - I.».,.. ];...; |..h....[.,.-. | ™ ] saL |;1nn [ o i

= || Integrated
L i File Based Web Services
Pa File Based Collaboration BIM Hub
per Collaboration & Library
Management

Figure 2. BIM maturity model defined by UK GCCG
Source: GCCG, 2011: 16
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1057197 FIKICTEP) ¢] Aho® 20108 7Pz e
(Virtual Construction Research Center)oll4 238+ BIM 24
AA7to|Eatele] AZHAXNLNMNE A% P2 AH) BEE
Z739 i AEEopEE 7189, 7415“274]. 718AA|, AA
AAlel dgste 4] SAE BdS AT A 71Ed
e} 2wk AAEAMEES BIM REe 83t 24,
Xﬂg?% e ;‘42}0}1 Atk
A Yol U AFEorlAE 20099 &
"J’\MW ek SN YASETY AT A9 T
T 3Ash AK 2 AR Fe AF ARI( Dongdaemun
Design Plaza & Park, ©]3} DDP) 5 #271% &5 9F=2
BIMo| AH&-57] AlZtstglom, @Al di+tR 7 Z“7311/‘}-#\
2 AANES THLE BIMES &85t th] vz iy =
EAEZ} P Yok e of3ds] 27 obel41¢] BIM
g2 o|FolAA| Y= AdEolth DDPY] 7395 A EH(Seoul
Metropolitan Government, 2013) 3% o] v]4d 4 9
oF AAE ¥ W AFES AA 4 "]*"*Jiﬂ oFEE =
53171 95kl BIMS E43a, olel 3D AlEgo]Adel g
YAl Eo= Hrh Hwsty E&A gyol hsElAh 8t
Ak 2, Sd=s 2, 2E 2 AKE, d5aT A4
g3k 27 A 9 Alg-S BIM3} #3381 o] Fod S

1;} o]ef;§ 5_73%0]:9] BIM 8438} %7t =8 e

F’l 4

el
=

ne oln
;3

-?
BIM = Eol ﬁi?}ﬂz]”i AzFokol= g YA 7]
ER) Ao A ’é’\]@ﬁ]‘ﬂﬂﬂg A 2k AHANE ] BIM HolH
A UM 27 AAES L34 ¥= 5 H549 &4
s} A o] o]FoIXA] ¢k= Zo] shte] 89lo] & 4= 9t
I, ZZEole] BM Eizt LIM 2iAlst ot
1. ZZE0te| BIM =& =2|2} LIMe| S&t

Z7 Rkl A BIMel theh #4118 7IAA B AL HLe o
ot} Howe(2006) 7} ASLA®] Professional Practice Networks
(PPNs)'¢] A7 @ A% (Design-Build) FoF EollA] @7k

Table 3. Definitions of LIM

dh= el Bl BIMO #3 &
+3]Ake BIMe] 7HA& &84S S7IAFT HIA 54 2
AlmolA A5 3D B ﬂio A8 2747}
/\]./\1;@ =gA Eﬂo]/ﬁg o)
Zott, Slpes 2007) & BIM 71 o] EL
W, J23 #E o dEvtEde] ¥ AdWS ¢
WA Aoletal Jlom, d Yol F83 1A% Z2A
o FojslHw W=EA] BIMS dolof dhehal x23)
I+ ASLAS®] 97t 71&4 B A LATIS(Landscape Arc hltecture
Technical Information Series) A 33713 AldE2] A7 2
AZAIS FE3kE GSAdA BIM AHES 27311 glon
2 GOR FI7H AYE T YEiME BIMS HHE
Al ARgslloF gHaL 3FTH(Sipes, 2008). 12|13l & BIME]
o] A5ellx] 273 ok S, A8-¥ /Hd 22 A] Site Infor-
mation Models(SIM) # Land Information Models(LIM) ©]
S g den, 7leA 277FEe] FEAY 9T ok
31tk Hanna(2010) & 273 %-okll A IPD 2 LA
Aol M= GIS & SIMe| AZ<] BIM¥} 7+
22 313tk Lipscombs ASLA Annual Meeting
Al
'5

=
T
A

]

o

O

lﬂ'i

_u

=
L.
3

o

=
o
=1

2° o ob o o

3
il e
g

ok

Expooﬂ Z73AA A BIM AHS- SHatel] ek A QA1 9] 7
Fath B9E A9 EE olF7] S8 dAle F=
73_@*}-‘4 2T dR 2AAA R4 BIM9

T QAT QPO RE AqPR ARFACE o5}t
v Zolgkal 3F9tH Lipscomb ef al, 2011).

Table 3& LIMell thst tpFst o€ 8.9Fsk Zlo]th Sipes
(2008)= LIMS Land Information Models2tx. 3FiA1gH LI
+ Landscape Information Modelling® 2 A o|3tHA “LIME
BIM3} frAkaAIRE 2734719k A5 913 A& BIMY|
43012k 313tk NLA 9A] LIMS Landscape Information
Model E+= Modeling©. 2 A 2J5}3itt. ©]% Ahmad and Aliyu
(2012)7F DLA Conference'ol A, Z12]3 Davis(2013) 7} 27
3 AAGFHE =8k A==l LIMS Landscape Infor-
mation Modelingeleh Fsh= 5 o zh%oﬂ*i BIMe] %7
HAo A LIMo] 5&HI Atk o] A&E0] Aeh= #
A e AYFEAAL dolH & 7-‘1“& AR A A

Individuals or organizations Definitions

Contents

Sipes, J. Land Information Models

LIM would be used for community or regional scale applications while SIM(Site
Information Models) would address site-oriented applications.

LI(Landscape Institute) Landscape Information Modelling

BIM for landscape design and construction, term is synonymous with BIM, but for a
particular subset.

NLA (Norske
Landskapsarkitekters Forening)

Landskaps Informasjon Modell
(Modellering)

I mangel av et bedre ord for BIM for landskap(When a suitable word is needed for
BIM for landscape).

Source: Sipes, 2008: 2, 21: http://underland.no: http://www.landscapeinstitute.org. Author edited

56 3=xFEIA A 423 35(20144 68)



BIMO| 2tot ZE=012 S8 & LIM 2g5t Yot

Journal of the Korean Institute of Landscape Architecture 163

0] land’ 9} site’ell 2HLS AA &3, WA 74x)7} 7heE sht
o)z} 7ok AA7 AA A landscape’ & A
Td o] Heu)ate] gy, AgkE Ao AH) upeb BIM
ZASAH B R R o]ty ggste] ejgirp olel| Hjsj LIM
Landscape Information Modeling) 2 Z7Z4A R Ed g olz}ly
5 2 01\;}

Hopoll A LIMe] HeALe 94 QelozA F37)d

Aru[o]— 1o

1ok

I @%omw HojA= ZRAE 45 WH iy gl
olgt 7 YA 2902 LIMo] 7K 2= 838 5 & 9
o} Add Aol A AwE BIMY| 32 D 2aY Aoz
A AN AW R F3F AL SF P =R A A
ERCA g e R E R A A - e A
B R Ak Fo] JleH, ofe ZARek] LIMe =st
A sk B8R AN, teat o] AEn

A, N AN AA 58 BR A Asstet 0F
a5 2Awok] e = 4t 2AAAE V1R
A= v 7124 AAME= AAEA Blshks =
A712AA S olE FAISket] A Mgl Had e A

ALA] ®7)8te ZAAANAEAAE B4 SHKorean Instltute
of Landscape Architecture, 2007). AA #7404 LIMS =35}
A &4, 7154 ZE7 F8E ZdoA AA7t ?JEEE]EE
718A 8, 7124, AAAAR AAZF A0 E of alor &
LA} ARES FAHOE A3t AAE YT F 3l
ot 283 A5 A AAREME 7 gAeko el o
gto] TS A2ty 285 Hed, Wit 7415‘_, A gl

=9 xl}\é’ /\ak A& ‘:oﬂ/q x%E _I_a/} ov ] }\474]
A7 BT 4= Ath(Lee, 2011). 53] vHEEE AA WA
I i FE APE R s #Y A F7HHEo] A
SIE Stk o]RAL g EY Ao od] AF HMAEE
3D RdY A& TFE ARESte] A AGA ) ARE A

_/

sgoEH F2 sbsan;
S4, A3, INAE P, $BE Hue) 28 Sol A
fr2o] o] Fo|AHA] E—Oh AAlo] HE Y [PDoA A8k
o] IDEF) 29z e

she g9 Aiedel rhdEn,
EWE AF4 AAAE IPDE ¥l #4% Lee and Jun
(2007) 9] Aol X SHEA 71E AARAE 273&
HI 23 EREoFte] d o] AAAAGANA o] FojA R A
A7l v WAL YT solkth 22y IPDelA
T 27 GAFH ASH Aol dojut AAMA0l 2912
AAREE AZEsetel AFFe Fdasilh o] A4 4
1*2711"4741011*1 FUHAN 2AHE RS 7 A, BES

Y 5 qEdAEe] 2A WdEst @ACNATE dPdA
0127177}11 A HHAM dFd FoAFAR Sl 2d
(Table 4 ).

ool A AwE uiel o] LIM =el tigh 224
203 A 2910 % o] &  glnk F2 EFA
713#2] BIM AR 9Fsht 7d*,=i°é7ﬂ«l Wl 92
A 2Rkl =Y ke F3glen, WA 2 d
A ZAIL A 33t THE JEE 2ET ot
Y G LIM AR-9] 3914de Atk

P

it

>~

2. LIMe| EZE3SIel S8
LIM®] Tell oA F83 A F <
e xslke T8 EAlh AR 7 DAY oy B
OM’Hb MNZ T2 ’\EE"JMQ} AE XS ARl o
55 Y S LE sl WHE ofF itk o wi
R £alo] dojuir —1147} 5
t}, o]gf3t TAE sl 23] fsl) U 2mER S/} FCal= =
|32 RIS 7l oK(Chol, 2012). CRC Construction

_%L

Table 4. Comparison of the mechanisms involved in the traditional design process and IPD

Traditional design process

IPD

Project phases Mechanisms

Project phases

Mechanisms

Client(M;-1), Owner(M-), Architect(M;-), Constructor(Mis),

Pre-design Client(M;-1), Owner(M-), Architect(M;-3) Conceptualization | Structural Engineer(M;), MEP Engineer(M;-7), Civil Engineer
(M=), Landscape Architect(Mi-g), Consultant (Mj-1)
Schematic Client(Mz-1), Owner(Ms-), Architect(Mp), L . Client (M) aner(Mz.z), Arc}ntecthg.g), COnSthFOI(M%-5).
. . Criteria design Structural Engineer(My), MEP Engineer(Ms-7), Civil Engineer
design Engineer(Ms-4)

(Ma-s), Landscape Architect(My-), Consultant (M)

Design Client (Ms-1), Owner(Ms-2), Architect(Ms-),

Client(Ms-1). Owner(Ms-), Architect(Ms-3), Constructor(Mss),

development | Engineer(M, 0 Detailed design | Structural Engineer(Ms), MEP Engineer(Ms+), Civil Engineer
P © o (Msg), Landscape Architect(Ms-), Consultant (M)
Construction Client (M), Ovmer (Mi-2), Architect(Ms), Imolementation Client(My1), Owner(My-), Architect(My-), Constructor(M),
docunlllents Structual Engineer(M,-), MEP Engineer(M;), (Il)ocuments Structural Engineer(M,.), MEP Engineer(M,-), Civil Engineer
Civil Engineer(M,), Landscape Architect(M) (Mys), Landscape Architect(M), Consultant (Mj-1)

Source: Lee and Jun, 2007: 22-25. Author edited

=z SR M 428 35(20144 69) BT
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Innovation(Cooperative Research Centre for Construction Inno-
vation) < IFC 7ol =414 J&E o & AFAZA, Inter-
operable Standards Development (Isokangas ef al, 2009)2h=
HIANE At o] BuAMdA &dxl F&53 Ae
[FColl st EE 9 Ao gt IFC g9 & t72
Atk o] Byl E 4e33dS S8l M FAEES
[FC7F A%E9 Hres & E}g T 0‘11 , 1 T %74]

O]-Eroﬁ?qo]t @EP_L ?HEP Table 5 =),
o9} tHo] FHIol& [FCe GISY £t #A3t A7} A

oN
AT
02
e
00

ol

£207 o]FojA 1 rHKang ef al, 2013: Oh, 2010: Hwang

et al, 2012). =, GISIIA &

& 7he 71E EEENOEA

FAAT % BEES 9% LandXMLB o AHE EEF &

A9 33194 ARE 93k CityGMLY 3} [FCe B3-S %

3]
s

A7} v A E AT} El-Mekawy ef al(2012)2 4| 4] Z

LA 2N 2E5EE Nartile A

o] vty B 7&5

012 AgelA FCsH CityGML—C’— Eaﬂoiw 2% 09

T3 JEE A9 A
S E84 B e (Unified Buﬂdmg Model, UBM)& A+
], CityGML] 57} LOD(Level Of Detail) & EtHZ AEo
A5 = LODIFH 471 @79 LODZ Bd<
(Table 6 %), o] A= A& '—eroﬂ ZRE Yol 13
PorT FH KA #Ast 7

w0 oofd olﬂ

N

ok AEe HuAE, 23

Table 5. Landscape objects in IFC proposed by CRC construction innovation

i
_U
I

S XNAKT)E El-Mekawy

7239

S

=< A8 wdEHA sk
s M A A2 A

Landscape objects Possible object iterations Current IFC coverage Need for new IFC objects
Geographic strata below Unsure Yes_ifcStrata Volumetric elements
Terrain Finished ground levels ifcSite No__is included in ifcSite
Original ground levels ifcSite No_is included in ifcSite

External paths

ifcPath ifcRamp

Yes_ifcPath*

Man-made surface treatments(pavers, gravels, membranes,

artificial turf, root barriers, efc.) No Yes_ifeSurfaceTreatment
Surface Topsoil's(imported, in site, improved, etc.) No Yes ifcSurface Treatment
(Szrfiagr?gnktl;d Natural surface treatment(mulches, composts, etc.) No Yes ifcSurface Treatment
clements) Planting bed ifcSite(delineated by profilers) Yes_ifcPlantingArea
Profilers(more commonly edging) ifcBuildingElementProxy Yes ifcEdgeStrip
Grasses(seeding, sprigging, stolonising, etc.) Unsure(as per Trees and Shrubs) Yes__ifcPlantingArea
Individual rocks/boulders ifcBuildingElementProxy Yes _ifcLandscapeElement
Trees ifcBuildingElementProxy Yes ifcVegetation
Shrubs ifcBuildingElementProxy Yes_ifcVegetation
Vegetation Annuals assume as per Trees and Shrubs Yes ifcVegetation
(Soft elements)
Groundcovers assume as per Trees and Shrubs Yes ifcVegetation
Climbers/vines assume as per Trees and Shrubs Yes__ifcVegetation
Bollards ifcColumn Yes__ifcBollard
Furniture(benches, drinking fountains, BBQ's etc.) ifcFurniture Type No
Retaining walls ifcWall No
Decorative walls ifcWallStandardCase No
Signage ifcBuildingElementProxy No
(nguiﬁw Shelters, buildings, features Combination of existing ifc's No
Lighting ifcDistributionFlowElements No
Irrigation ifcFlowSegment ifcEFlowTerminal No
Planting boxes Combination of existing ifc's No
Drainage ifcFlowSegment ifcFlow Terminal No
Water features ifcFlowSegment ifcFlowTerminal others | No

*ifcPath is currently developed as an IFC object
Source: Isokangas ef al, 2009: 21. Author edited

58 &Rzt
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Table 6. LOD(Level Of Detail) of CityGML and UBM(Unified Building Model)

LOD CityGML

Building objects used in UBM by El-Mekawy

- Regional, landscape scale

- A two and a half dimensional digital terrain model over which an

LODO aerial image or a map may be draped. No
- Represents buildings by footprint or roof edge polygons
+ No city furnitures, no solitary vegetation objects
- City, region scale
- The well-known blocks model comprising prismatic buildings with
LOD1 flat roof structures UBMBuilding
+ Important city furnitures and important solitary vegetation objects,
larger than 50x50m plant cover
UBMBoundarySurface
- City, city districts, project scale UBMBuildingElement
- Has differentiated roof structures and thematically differentiated | /UBMBuildingInstallation

LOD2 boundary surfaces

objects, larger than 5xbm plant cover

- Prototypes, generalized city furnitures and higher than 6m vegetation

//UBMStairs, UBMColumn, UBM Column etc.
/UBMWall //UBMExteriorWall
/UBMCovering //UBMRoof
/UBMLevel //UBMGround

LOD3 potentially including doors and windows

objects, smaller than 5xbm plant cover

- City districts, architectural models(exterior), landmark scale
+ Denotes architectural models with detailed wall and roof structures

- Real object formed city furnitures and higher than 2m vegetation

UBMStorey

UBMSpace
/UBMOpenedSpace

UBMOpening
/UBMWindow, UBMDoor

LOD4

than 5%56m plant cover

- Architectural models(interior), landmark scale
- Completes a model by adding interior structures
- Real object formed city furnitures and vegetation objects, smaller

UBMClosedSpace
UBMCeiling, UBMFloor
UBMCurtainWall, UBMInteriorWall

B $E9 ABYe, m29t HEY 5 Fu $93
=4, 1907 34, 4, A, 2 § 22U 0E 19
A% oI 4wt zas e

=, FEE $A0E ARl BIM AR o F3 Ao u}
2} BIMo] AAQANM FEERE ST Y AsolA o
=+ LI9 k29 0] NLAE working groupE< ZAste] LIM
Y fst A ks =95k AT &, o] dgEs &
| 27840 xFsie AA golBye] &%, 27 Be
ZEJ o] Al thet oA AA 5 LIM 23 $13 &
AR8 Uk
=2 [0l A] BIM Working Group #4338+, i 2.
§3] 3|95 LIMel tigh Q143 dAE =YS % ¢
12 AR AAE o, tejHo g = AXAAFESI)
(Construction Industry Council) 5 <153 3]ete] JEud 2
AA 5L BFL YthTable 7 FX). ©] 5 9= 23E
ok9] BIM A%EE 20167F] GCCGolA A 2let Level 201

BA| 2 ARS A3t tk(Figure 2 %), °1E $

o

Of

offt P~

e
g tlo [k

N

22 =

3 BIM Z2AEZ 93 AZEYojo] tat duradFxZ
(General Practice Note on SW for BIM Projects) & 28},
S|l TP RZES OIS TS ®IE LM 2=
AEZ AR F Y= WES AN U o APeIA
COBie(Construction Operations Building Information Exchange)
o] &8-& A/t Atk COBieT Hl=rollA 7Hdd A E w3

=
U

A AEE, v 2 2E, B3A Al 2A FF AFA 50
X3 H(Lee ef al, 2012). COBie= ZZAHEQ] 1EL} A
Aol Z2 I AL} AFAgle] YA A F A,
BIM& &2 Eg[o] glo|= HelHE IFC 7INeZ 47 o
8 glom, 2ol FAREC] Level 30 0]27] 74|
AE JHAES 8] F-E5H AHEE e W et
BIM Working Group< 58+ 3D AR EAS A 25l 9)o]
A LA ZA717] Y8l 274 AR AES National BIM
Libraryell 3171324 =333 9tk National BIM Library
= 949 1%7183) (Royal Institute of British Architects,
RIBA) 4491 NBS(National Building Specification) 7} #3522

sh=xZeelA M 428 32(2014E 62) 59
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Table 7. Activities of organizations to adopt LIM

Activities
+ Introduced BIM in the field of landscape architecture
- Referred to the definitions of LIM and SIM

Organizations

USA ASLA

- Ensures that the LI membership is compliant with Level 2 BIM by 2016

- Arranges for LI representation on relevant bodies(e.g. CIC BIM Working Group) and coordinates information
- Identifies key technical requirements and gaps in provision which need to be met

- Explains terminology to understand and to be versed with BIM language

BIM Working Group - Ensures that the need of spatial as well as built elements of construction projects are properly addressed

in LI - Enables Registered Practices for BIM-compliant at the appropriate level

- Ensures landscape objects are included in the National BIM library and in COBie data

- Prompts accredited university courses for BIM during the programmes

- Provides a simple spreadsheet to self-assess BIM maturity

BFL(BIM For - Makes networks with relevant bodies to have opportunities in BIM projects
. - Makes efforts on a various standards for LIM with public sectors such as IFC, CityGML, LandsXML, etc.
Norway | Landskapsarkitektur) . . . )
in NLA - Develops landscape objects to have efficiency in LIM modeling

« Delivers opinions on BIM tools for landscape architects to BIM software companies(gnskeliste)

Source: http://www.landscapeinstitute.org: http://www landskapsarkitektur.no: http://underland.no. Author edited

SJellA w3l )= BIM 243 A5 A 2A 7 A4 -2 Revit, Zpe} Q1Y Fo] Besty, Wi E S7H4 o] A7|E d
ArchiCAD, Vectorworks 5 BIM & ZZIgo)X AHE715o =0 Ifo® EFetal dARoplAE o AAH 88
T3 IFC o2 Azeag? A7xe A% 248 Ao] Q1A= o] BIMOZ9| 3to] o]Foiz| 1 9t} AE2 Ao
T2 IS YA, Qo2 EES i) g ol AES gojstel A 33, 283 AAlL A, A
g=te] LIAE 2919 NLAdAME 2009 BIM For = Z2HAE A A AR ELE E5) AA A=Y
Landskapsarkitektur(©]3} BFL)2h= working groups 24135} AA PFE TR F e, o]Zo] BIM Tl gk 4l
ATH”. BFLS -29¢0]e] A2l Statshyggst 37 IFC, A olf7h Hk o]d ulA oS s dAstaL Fus
CityGML, LandXML 5 LIM® #3532 S8 =33} 9} oftt ofg} 7kA] A S IAWY, 2okl A LIM S48}
th o] IS 20119 119 Statsbygg, AZES O] FFUA, g A8 4 ok
277t 5 A IAREES & Aol Kol Ay T35 T3 LIMS =alior 3l "eAdozx 2AAR] 5
ok 2ZE ] FHUA Sl e 2A7HE] UARl B1E & 7 ¢ 9l FEolth Davis(2013)= BIM 71&9] i
Sgahs WAL gAY, o] A 2AVES 8AHE o FEFGCE 27Tt L] S =T Ao] oY
= (pnskeliste) ¥ & 245tk of7)dlE ZARkIN P27 g, 2AE 2dy S Y] S8 A, E5, A48
e AY Y, FAH B od A, S9) AHE § 27 59 x4 BdoMEe wj$-, AE3s] S-&sfof sty F
AA 80| AA 2lolB e, wlg AlE oA, 27 HH 4 Aalt) ol AFH R F3E BIMS SgojM AdHE
et APAA A3 A 78 9 AT F ALY 2, AEAE} AYHRE S 2R NES AlEke A
373 AMEHeld 59 71Tl XEo itk o¢ A o2 FAZ A2HE grey infrastructuredt Ao B GH 07
A 1 dole fEY Sol SrEAUh 3HEA 2581 green infrastructure #12)S Al$-E= wlol] nj$-
83t Aol
v, Z2 2 73 o3t LIMe] EA3lol 3lefA s dsliof & Fo3 AT
it AR HFEsher 33 FHo| #d Aotk BIMe
BIMel & shte] AZE oy wedt Rdo] AspEo|g}y| 3 ZUQ IFCE AARopt F50] 5of 7ad Zo|u=z
HUhs gt ARY] ZeriEe] AldEY A AeF7] F9 1 A%, 3z, A Soll A3tsA 853 7] Wil o]9} ot
AEE A Sl AGET 5 eE e dFAAto|t 2 AAE A U e 2AME FAd] ARAel E
BIMe] Z=gio] ©7|7ke] A o]FojAA] gk AL HiE o] o1d kol Qitk welhA IFCe A4 Wls 24 99o=
wj ol @] AAETE WAShE Ao) oflzl AdES] A7) A8 ZALAES TS wEo] "3t
AL, A, A, fAREE B3 B9 ARE P55, 9 o9} 3 HZ BIMF GIS 9AIE 98] IFC CityGML ]
& AgL3lE 5 A dAukgel Z2AAE vtE Aot 38 AEE FEIA s 24 YL BIMY 998 27
o2 <lal AAA g, NMZF AP WK mE A F wTol2 A F Adtke ulelN F5F ety 1y
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1. 992rEE 3] (BuildingSMART) = A4 AXR 37 2
A7) 58 B9 Bz o7 1994d 9Y AAlR
FYDAE ALE AolF7] T B FRE AT HEE F IFC
(Industry Foundation Classes) & A&t o, dA A AAHL
2 3, v, 98 5Y 9 Z9A B Ol S KR S
1370 A% 3570 ke oF 75007l FEQA 7 E58l Ackhttp:/
www.buildingsmart.orkr). &= WA rE S (BuildingSMART Korea)
T 2008 dxel] FHE o] TAY g x| Holtt

. 3= Y AnEY S = 200935 H BIM H4A19 dlolewo] A5
%311, ARE AFsh] 98 BIM HEA1 A4S 4 89 &
2= ALS 9312 Yok 20133% BIM H8AK A3e Al
7] ARE £33 Aotk http://www.buildingsmart.or.kr).

. ZAdRole) AR 2 E A7 - Alg E2%4] (Design-Bid-Build), A
Al - A 422 (Design-Build), 918599 7444 #2144 (Con-
struction Management at Risk), 1817 E&AFI2] (Intergrated Pro-
ject Delivery, IPD) 5-©l Jth(Hardin, 2012).
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[FCE theket AZEY oS XY ARE w3l F-Fslaxt 7ds
A EF ARIPo|t} 19979 [FCLOSE AlFtsled 20061 IFC2X3
7t EAIE O} AR ARSE I 9loH, 20149 FE [FCA7E AHEE o
Aolt}, [FCx A %ZF3}7]F ISO(International Organization for Stan-
dardization)®ll 23] ISO16739=2 5= o] &= Ark(http://www.
buildingsmart-tech.org).

http://www landscapeinstitute.org

. mEAME AR Al ] AR AR Al ok (constant con-

tract dollars of new construction work per hourly work hour) ©& AFJ%.

L8R AFE AZAEYE Y GBCC(Green Building Certification

Criteria, 213V3 7AFE AFAE), W=+ LEED(Leadership in Energy
and Environmental Design), ¥=¢] BREEAM(BRE Environmental
Assessment  Method), 9+#¢] CASBEE(Comprehensive Assessment
System for Built Environment Efficiency) $¢] JItHKim ef al, 2012).
BIM Ed9] 4 HolHES AlEHoAS S8 A 2R3
Ao ©&S Fo 27 AADGARE BIMS 2430248 X
BAASRE

23 AL FAGE S 3 AZE AZA RS 7
o] Nggrd AHEel 3 A% B4 sk M S5

%
RS T Ruo] WSS AAgL FET, o3 ANES] B

AMEET) Level 12 UETE 59 2D, 3D TS 2Asle WA
2 43 71200 g8l Bl CADE AHE3) Level 2= BIM
ggste] 3D ZRAES 931, 7 wopll JHE HRT 9
WAZA 4D, 5D Ego] 71538, A¥El= 29| ERP(Enterprise
Resource Planning) Al28l3 AA|sle] ARESE Level 3& 92 7)
o2 & Ak BIM Al2EolA AR B3 £ F e ©
AZA BIM 3B AHE 3 F2EHKim and Park, 2012).

rir o

= 10. Professional Practice Networks(PPNs)+= ASLACA A Y3sl= 27

F 1L

o] St Aol BRORA, AUES] #H JHE AR w3}
I wRshe Ao2A A=tk @4 Campus Planning and Design,
Design-Build, Digital Technology 5 18719 E¢Jo] FA=o] itk
(http://www.asla.org).

DLA Conference(Digital Landscape Architecture Conference) & <
Anhalt University of Applied Sciences®] FHZ M HE 24 AR
fzoltt 20009 A AR olF ARl uAY Ve Ui
FAZ wid 204 A= o)) F7hEe] Fojste] JEE wsiALY
H A4S =8l Atk

. IDEFO& Integration DEFinition®] kA2 1986\ m]=Hle] <a)
FEHYECR AdE AAZZA A Rdon, 19934 v ¥F7)
o] A ARAETOZ At IDEF0 Bdy W o
o3k I3 28 Bl B Vled ZEALE olEiE]
AA des) =288k Lee and Jun, 2007).

. LandXML(Land Extensible Markup Language)< AutoDesk SollA

Nt 45 Bl R0 RA EX Y, &5 A9 59 EE
AEH oA, PA A § EFEek AMEE: o] XS & &
A, SRR, UAY AYRY Fo JHE I Ak http://
www.landxml.org).

. CityGML(City Geography Markup Language)< AR EF3E
sl z24¥ U7 FJAA OGC(Open Geospatial Consortium) o141
TAl 7NN AHEde] 28-S wio] Y mE EYolth
A, AZE 1 3, HY, B2 FEANEES 3 £5, &4
ZYE 5§ 5HAY A 5o wet 33 QAR 28T £ 9l
th http://www.opengeospatial.org).

. COBieell et 7t A+ 20079 William Eastell oJall w3+

ZF3(the National Aeronautics and Space Administration, NASA),
FYEF7|E N T4 (the National Institute of Standards and Tech-
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