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A Fundamental Study on the Standardization of Reference Model and
Data Model in Digital Twin for Land
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Abstract

Digital Twin for Land(DTL) is one of the national work projects in the Korean New Deal but there
aren't still any standards and technical guides which would need to construct the DTL. This study
presents the policies to develop reference model and data model based on geo-spatial
information standards to ensure interoperability for the DTL. In this paper, we first extract the
implications through reviewing definitions of Digital Twin used in various literatures and
international standardization trends on Digital Twin. In addition, this study attempts to conceptualize
the DTL through various ways such as defining the DTL and characterizing DTL domains. Finally, we
propose three policies on the standardization of the DTS: (1) DTS reference model by using
RM-ODP, (2) three-steps hierarchical data models, and (3) model registry to manage the data
models efficiently. The proposed policies of the study would contribute to establish a way for
DTS's standards development over the coming years.

Keywords: Geo-spatial Information, Digital Twin for Land, Korean New Deal, Reference Model, Data
Model
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Table 1. Conceptual Definitions for Digital Twin

Definition

Authors

The Digital Twin is a set of virtual information constructs that fully describes a potential or actual
physical manufactured product from the micro atomic level to the macro geometrical level. At its

Grieves & Vickers

optimum, any information that could be obtained from inspecting a physical manufactured (2017)
product can be obtained from its Digital Twin.
A Digital Twin i i Itiphysi Itiscal ilistic simulation of -buil

igital Twin is an integrated multiphysics, multiscale, probabilistic simulation of an as-built Glaessgen &

vehicle or system that uses the best available physical models, sensor updates, fleet history, etc,

to mirror the life of its corresponding flying twin

Stargel (2012)

Digital twin is a real mapping of all components in the product life cycle using physical data, Tao et al.
virtual data and interaction data between them. (2018)

A dynamic virtual representation of a physical object or system across its lifecycle, using real-time Bolton et al.
data to enable understanding, learning and reasoning. (2018)

Using a digital copy of the physical system to perform real-time optimization.

Soderberg et al.
(2017)

A digital twin is a real time digital replica of a physical device.

Bacchiega (2017)

A digital twin is a digital replica of a living or non-living physical entity. By bridging the physical

and the virtual world, data is transmitted seamlessly allowing the virtual entity to exist ?;g?él)(
simultaneously with the physical entity.
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& HF0lAE olefst UIRE E¢l =& &E 2
S 2808 AR 4~ A= Hote=  RM-ODP
(Reference Model of Open Distributed Processing)
HEHES KIQFSITE.

RM-0ODPx= [SO(International Organization for
Standardization), IEC(International Electrotech-
nical Commission), ITU-T(The ITU Telecommu -
nication Standardization Sector) SOllA] IQISH A
OF, OJAAQl A|I~E A0 &5 2848 g
slo] HHE wetshal, 71sS HelotA AFgsh] 91
st 2R OF /gt @It 0] st RM-0DP= =K%
O3l AR QT ARE Figure 71} Z0] MAMA
¥ (Enterprise Viewpoint), A& ¥ (Information
Viewpoint), Z4F 278 (Computational Viewpoint),
25t & (Engineering Viewpoint), 7|& A
(Technical Viewpoint) & 57FX|2] &S Ealf a4
Stal, AlSE A 0] Thet XIEIS AIAISHTE 2H210] 2
oA CHR= AR &< AelskA Table 31+ 2T

RM-ODPOJIA] EOJt 57kA] 2 SolA] Ja HY
1} 2 Z7VEH B3 AR FAKE 3 A 3

ALt TR 59l 37IR19] EHElof Thet BAS 4%
SIT} Jo e Ve Ee AlAE s Jideh=s &
HO| PH0)7] wfizol, #E AEolAl= FARE &,
AR T, AL I BAURS 2551 Ao QU]

=

rk

Il

VSV

_IllO

Source: OGC 2005

Viewpoint

Definition of RM-ODP Veiwpoint

Enterprise Viewpoint

« Focuses on the purpose, scope and policies for that system

Information Viewpoint

« Focuses on the semantics of information and information processing

Computational Viewpoint

« Captures component and interface details without regard to distribution

Engineering Viewpoint

« Focuses on the mechanisms and functions required to support distributed interaction
between objects in the system

Technical Viewpoint

« Focuses on the choice of technology
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Community Objectives

Collect requirements
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% Targets, and Strategies

AI;stractIDesig‘n

Designinformation

sourcesand data models . .
| Information Computational

Viewpoint Viewpoint Catalog/Registry

Accessand Order

Processing Services

Common Architecture / Information Model Sensor Web

Security

Designtypes of services,
functions and Interfaces

DTS Data Model
Metadata, Data Quality
Data Product
Specification

Reference Model of

Digital Twin for Land
|

v

Implementation/Development

Endl r
gineering Teghnol_ogy
Viewpoint Viewpoint

Figure 8. Developing Reference Model by using RM-ODP

OJCHOGC 2005). S}61H Figure 81t ZT}.

OxRe EQl =& % 2d Ao "gst
RM-ODPO] Z} & o7t =3 tHES AEISHA T 4.2 G|O|E| R HEZE 7jw wot
S ZTE AR, AR TEoIAE ols AR Q

T ARENS 1 W 24510, " EY 2E &x 2 2y oA tRIE El FEOIA AlEsH

Eo] HAT QT Al Beleh= AHQL AL # Qo FFE HOlE Y HFOITE F=thHie 4

okl 7 Feke wESI] S/, A ZE0IA] Ol UAIE EYl &&= TS S8 Znlel 71 Tlo]
Z

= FAFE TEolIA] RIAGE 7] Feks HEOR T B S7et A S30 $AE 2=t metA H|o]
AE EQl kol IQot gu ARyt HES dAsH Ho thet &5 28d0] SHER] Z=rHH, TIRE

T} = AR A Zejo] Qs HolE =g, HE) EQ ZEOlA 753 1710] 3R SXFEHe O1&
OJe], tlole Z21 8Al 5 UXE EQl =& EH O Aelotz S8 AlAH0] 55 755 = ZAI7H Y
ALY Telofl Qs BES RAISITE niRjetoZ A e = ek

AR 4815 =R J2ho) Tl TR E EQ 28 AARSRE TIAE EQl =& HOH X8 #FE
ol 4 o] st AH|Ae} QIHHOIA S5 A AEBE| fieiie B2Ee 8ot A 2849 =&
ABICE 71, 7R T AHIA, AA AR E Z2lehs & A afofsior STt Figure 991 0] 4% 284
AR AHIA, AIAE HOF ST A ol A £ 7129 Y 8 5] 01718 AlAE 2H]
Qs AH|AS} 715S Aot RM-0DPE 0)g OlH ZR7} ofdl AIAHl AAZ HOJHE olsliotal
SHOAE EQl =8 &% HE B35 /i ok A shlg 0180l &5 A8dhe 2R Flgtslal A
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Figure 9. Information Description Language and Interoperation
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Source: Wang et al. 2009
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International Standard Data Model{ex: 1SO, OGC)

Extension or Profiling based on Level 1
Domestic Standard Data Model{ex: TTA, KS)

Extension or Profiling based on Level 2

Figure 10. Three Levels of Data Model for the DTL
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Eet 71et et £ FHE Zh=rh Tat oet
7} ofe] 88 =19 A2 THE WeH(different

&0 88, M513 M1z, 2021

contexts)OlA] SfAIE1 Setehr] flelial= CIAE
EQl B9 ZHERE l‘?ﬂ‘i!/QE ZA] FE0IA
9] &5 P& E ghdafiof Sttt

etk 2 G50k e ATHE/SE2A] 04
9] FFESH tloE HEE AlEstl, 88 EHQl9]
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=& HoJE] B8 ¥F AAE Figure 102 Z20] At
ST} Figure 1004 2, TIXE EQ1 =& 304 B
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Interoperation

System
Development

Figure 11. Basic Concept of Model Sharing through a Model Registry

S5 HOJE ZE9] F45t +=F2 =O0X1l 61915
O A4 HolH HHO| Fa5E - WOlKH
A HIOH HEO] ER S8 =HQlof met Bl +
A3} Elck

OJ&{gt 73150 19101-1 - Reference Modelofl
Al AIAISE Meta-Meta, Meta, 28 ASHZ A5 &
GrIAE FAset PR BE AAE Fast A
OFH(IS0 2014), 3TA TIAIE EQ =& HO[H &
g ZAE Level 1: Reference Model, Level 2: Core
Model, Level 3: Domain ModelO] A2 710] ZEE
LHE0l thet 20t 2 112lE Sofl AlME/2E=
Al 0= A5 AT

Level 1: Reference Model ISO, OGCSt &< =+
A B3 71704 SAHOZ ATt AIME/ 282
A PR HolE 2-QI CityGML, Landlnfra, IFC
QF &2 tloje 28 50| sig=th 21l Level 2:
Core Model® HIOJH HEL Level 1: Reference
ModelZ AI&E HlOJH RS Ul A&ol BA <
Z(extension)SPAL ZZulAE (profiling) et ¥E
Hlole] REE AT Level 1 FEIS REHEHA
SASIALE 22151 Level 2: Core ModelO] &
Hog 75 ARE BXI61] 916 TTA, KSet &

Registration
Authority

Registrar

Model

Development

Source: ISO/IEC. 2015

© ZoIEl 71719] 4018 BIOF FITH= HOF 571
S FHSIAL,

d
=)

HFR]EEO 2 Level 3: Domain Model2 S8 THQ]
ollA] AIEFSH HlolH HEE, Level 2 HEE FA610]
S T 2y ok 2oz SEL oY
St AAR=E A= O] T2 (structure) 2+ 7HE (con-
cept), 1821 ZEE 17 (common features) S
AP | IR0] Level 1~Level 3 REE AJTHE]/
S2A9 +39] 4% 284 R s A
THHECH

ro o

4

43. 2 X|AEZ| L= 4ot

E ATLol|A] AAISH 3eA TIXE EQl =& H|olH
e JAE g0z o] {8 I1SO/IEC
19763-Information technology - Metamodel Frame-
work for Interoperability(MFD)Ol|A] RIAISH &l ]
RAELE ] Woro= MIOFSITE ISO/IEC 19763
28 HRIAEE|(model registry)= S=0] ZQSH
ZE syntax, semantic, feature@} 7]E} 77 58
Meta-model= FOJ5tl, HAIAEZ| ] 52 Yot

£ HlojE] 2Eo] 7] £8 oJFE Sfels}od, ol 7
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Figure 12. Model Registry for the DTL
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(Technical Experts)
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Bl91 Core ModelE Al&SH= Core Model Registry
2130 Level 3 Domain Model& A& #2|5k=
Domain Model Registryz TH¥ICh ZA1¢] HEIQI
Level 1& Z70El =A] EF0E WL ¥V EQ
7] wi&o, Core Model¥} Domain Model?te &l
HRIAER|ofA] Tefsic.

Figure 120141 H% Core Model RegistryollAl=
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Sele B2 AU & toly HEsott Ielal
Domain Model Registry+= Level 2 Core Model& €
Aot HEES T QE R FLESH0] AJE ST
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g Brloh= A2 W EQ5IT] tets TXE E
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