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The Evolving Role of National Mapping and Cadastral Agencies (NMCAs)

Evolution from 2D Paper

eurc Map to 3D Reality Map
Boarder Spectrum of

Geospatial Information

Digital Twin

About The EuroGeographics Open Data Mick Cory
To be the voice of the European Technological Former EuroGeographics
National Mapping, Cadastre and Land Disruption Secretary General
Registry Authorities and

And Executive Director
demonstrates their role in delivering

better data for better lives. Leadershay, Facilitation

and Data Content

Known Data Quality for
Sophisticated Analysis
Impact on NMCA Business
Models through Policy and
Legislative Interventions



Digital Twin for A Smart City

Data Sources
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3D Model (Visualization Map)
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Element 2
| Connect to Persistent Data and
I BIM (Data Standardization)

Element 3
I Enrich with Real-time Data

Planner Government /I
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U l:{i\\l%{ls{llll;(i)i Study at Cambridge About the University Research at Cambridge Quick links

I What we do / National Digital Twin Programme

Centre for Digital Built Britain

Home Who we are - Whatwedo * Research = Resources - Events - Blog Connect

Gemini Principles

The Gemini Principles paper, released in 2018, proposes principles to guide the national digital twin
and the information management framework that will enable it.

What are the Gemini Principles?

Resources: The Gemini Principles [Download the report]

> Background to the Gemini Principles As an industry we are beginning to understand that data needs to be valued, managed effectively and shared
securely. We now need a common set of definitions and principles that can be adopted across the sector to
underpin the development of the national digital twin. The Digital Framework Task Group is bringing together
stakeholders from government, industry and academia to build a2 consensus on these definitions and values,
which it has called the Gemini Principles.

Explaining the Information
Management Framework (IMF)

Digital Twin Hub The Gemini Principles report was published by the Centre for Digital Built Britain in December 2018 to begin
enabling alignment on the approach to information management across the built environment, as establishing

agreed definitions and principles from the outset will make it easier to share data in the future.
Resources: The Roadmap

These principles are effectively the conscience of the information management framework and the national
Resources: Pathway Towards an IMF digital twin. To ensure that these two initiatives are - and remain - for the public good, they need strong
founding values to guide them.

Resources:Top-Level Ontologies and Enshrined in these values is the notion that all digital twins must have clear purpose, must be trustworthy and must function effectively.

Industry Data Models All the Gemini Principles flow from this. They are deliberately simple, but their implications are far-reaching and challenging. They are
descriptive of intent, but agnestic on selutions, to encourage innovation and development over time.

Resources: Approach to Delivering an



Reference Case: The Gemini Principles

cdbb

Centre for Digital Built Britain

The Gemini Principles

Purpose:
Must have
clear purpose

Trust:
Must be
trustworthy

Function:
Must function
effectively

Public good

Must be used to
deliver genuine public
benefit in perpetuity

Security
Must enable security
and be secure itself

Federation

Must be based on a
standard connected
environment

Value creation
Must enable
value creation
and performance
improvement

Openness
Must be as open
as possible

Curation
Must have clear

ownership, governance

and regulation

About The Gemini Principles

Setting out proposed principles to guide the
national digital twin and the information
management framework that will enable it

Insight
Must provide

determinable insight into
the built environment

Quality
Must be built on data of
an appropriate quality

Evolution

Must be able to adapt
as technology and
society evolve

The information value chain:
showing the connection between
data and better decisions that
lead to better outcomes.*

——> Improved decisions

Decreasing data
volume, increasing
data value
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Reference Case: Ordnance Survey

h What do they do?
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Map the nation with highly accurate ~ Provide spatial data to deliver  Maintain sustainability of ~ Research & Development
spatial information better public policy-making and environment
drive industrial growth

Ordnance Survey

New Positioning
About Ordnance Survey . ) . . )
Ordnance Survey has changed from a traditional mapping agency into a big data powerhouse. They put spatial

data at the heart of their business to drive the development of their nation.
Ordnance Survey is the
National Mapping Agency

for Great Britain that Large-sr:::)eptie'léctronlc 0s ;Ileaosst:;tlzllaa:% al:lat;lal;geent 0S OpenData Innova;:l; iaa;:[;l:t::tmn of
curates one of the UK’s
key national data assets. >
1995 2001 2010 Present and Future
T T T e T T T T T T T T T T T T ——— ~
Inspiration for SMO

Lead the change in the ecosystem Create values from spatial data Embrace technology change

i & -



Extended SMO - Refined Roles and Responsibilities

What will we do?
EEE

———— EER
- THBEBRAEYS
I I ' Common Spatial % - I l@
\ Data Infrastructure & ‘
‘_ - /‘ LandsD has re-defined her
artCity Bluep @ leading role in the Geospatial

J Contribution to Digital Twins for
Smart City of Hong Kong

Towards o Planning Vision ond

About Survey and Mapping Strategy Transcending 2030 4
Office, Lands Department

Possible new roles and responsibilities :

the land survey, mapping and

geospatial authority in Hong Kong Survey, Mapping and Spatial Data Office

Spatial Data Agency

Land Data Bank Holder & Geographical Information Office
Land Status and Cadastral Office

Positioning Infrastructure Agency



The/Geospatial Contribution
toDigital Twin

Reality Capture & 3D Modelling Connect to BIM Data & Positioning Infrastructure

iim Survey and Mapping Office
=t Lands Department
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Keeping of Land Boundary Records

i," : A 2: 5] |- § '%'Lm Demarcation District Sheet (DD Sheet)
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Land Status Plan - “the Current Correlation Sheet”

Correlation - the process to transfer the lot boundaries from old boundary records
onto the up-to-date survey sheet

8. Lot Index Plan with Latest Boundaries
and Map Information
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7. Updated Map
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Land Status Plan (intemat) and _ WEEIE LOT INDEX PLAN.
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Lot Index Plan (for public) . I= h i

A quick reference for identification of the
APPROXIMATE location of lot boundaries

in relation to physical features on ground

It consists of 2 components:-

a) land boundary information™
extracted from land grant documents/
old boundary records

b) topographic information
extracted from up-to-date basic maps

* Land boundary information may be revised when new or
better land boundary information becomes available




C & mapgovhk

What we have been doing?
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O2 GEOINFO MAP
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% To facilitate public access to the approximate

location and extent of private lots and
government land allocations

% Lot information displayed on Geolnfo Map is

for general identification purpose
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https://www.map.gov.hk/

nterfacing between Geolnfo Map and Land Registry’s
ntegrated Registration Information System (IRIS)

+» Property Reference Number (PRN) as the key for linkage

System Online Services

Search Land Register

*  Launched on 27 May 2017

»  Doing Business 2018 - "Registering Property* has advanced

from 61st to 55th for Hong Kong

O2 GEOINFO MAP
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What is Infrastructure?

General purpose infrastructure like water pipe, gas pipe, electricity network and broadband that are

fundamental for daily life activities

Lighting Network

1010100100101
lolaklakildglo Data as Infrastructure

UL RIRIRE - A strong data infrastructure would enhance the efficiency for data consumption and sharing

iim Survey and Mapping Office
=t Lands Department



Spatial Data

Topographic
Basemaps

&%
Disaster é

Management

Health Care

>85% data refers to location and their value can be
greatly enhanced through geo-enabling and integration ...

all sectors of human activities

Lk& |H\

‘O,

Utility Management

Land Records Telecommunications

Urban & Regional '.' Census

Environmental

Planning Management
>
\ ®
— — Economic
Education Logistics Development




Need for Common Spatial Data Infrastructure

A map-based information infrastructure leveraging GIS technology

s

Private Sector
-
( / a — v

Public Sector

LS I
nye
Spatial data based on agreed ,»_-
standards can be stored,
searched, shared, explored,

assimilated and analyzed

iim Survey and Mapping Office
=t Lands Department



Architecture of a Common Spatial Data Infrastructure (CSDI) Platform

User groups include B/Ds (Phase 1); Business/Professionals, Academics
and General Public (Phase 2). User authenication will be required for
accessing restricted data.

Dm#' Data ' D
Y

{ CSDI Portal }‘
Application shared with other CSDI Platform (eg cxan)
B/Ds can be accessed through Cloud-based
CSDI Portal Frontend Functions Geospatial Web Services (e.g. GeoServer)
’ ’ Q Data Portrayal Processing
Applications developed and 5 Services Services Services etc.
shared by individual B/Ds = Dataset a rry C lised Map Viewer (e.g. WFS, WCS) (e.g. WMS, WMTS) (e.g WPS) =
Other Policy Areas £ Publishing Tool  Publishing Tool Search/Queries 3 §
- e o Z
Enviromental-relateff = 2% <
3 [Backend Functions § ~
a8 £
< Geopspatial N 5
<
= Catalogue Data Format Data Web Service § 2
€ Services Conversion Validation Ds.::::;? Provision GOS::::::'"O s“('fh SEOv:glne etc. @
& 5 - g Soln =
E (e.g. GeoNetwork) Services Services Services ‘§ 2>
& =
g o <
o ~
Apnscalions § Repository for Fundemental Data and Metadata Platform Supporting Tools - g
3 — — i Application : %
Spatial NosQL Admil Monitoring Logging P g &
B/Ds' specific business Database Database Dashboard Tool Tool :":‘;"'“T'o"olc' etc. | i S
applications can access spatial Flle/Object L9 PostoiS) | "~ 2
data and services through CSDI ____Storage =
Platform §
Distributed Data Sources
B/DA B/DB B/DC B/DD B/DN
g @ g Spatail Data and Services @
% % % shared by individual B/Ds %
Data Data Dy e Data
APL - Source APL Source AP Source AP Source
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I ——
3D Digital Map

3 Stages of 3D Digital Map Development

=y

3D Maps 3D Maps for Unit-based Indoor 3D Maps for
for Visualization Applications City Modelling

jii{{] Survey ond Mapping Office - 422
N

Lands Department



3D Digital Mapping Project |
The 3D digital mapp»i,ng project comprises |
> Full*fledged 3DVisualisation.map
> .3D indoor maps for 1,250 buildings

». 3D pedestrian network



Generation of the Full-Fledged 3D Visualisation Map

Capturing

Imagery
(Aerial/Street-level)

&
P> vl

Data Modelling
and field

verification

3D Digital Map



Full-Fledged 3D Visualisation Map

e Individualised models
o Building (about 220,000)
o Infrastructure (about 3,000)

Enable linkage with GIS
database and indoor map

25



Full-Fledged 3D Visualisation Map

o Tile based

surface model
o Road
o Vegetation
o Terrain
o Waterbody
o Site




Full-Fledged 3D Visualisation Map

o Geo-referenced 360 degree
Panoramic Images

o Coloured Dense Point Cloud

o Open format Data

o CityGML

Making location count.

OGC'|

Accurate street level information supporting a
new range of application (e.qg. logistics for
construction plants, measurement of trees)

Platform independent

Support integration to BIM 27



Generation of the 3D Indoor Map

Building Plan

( Extraction of 3D Indoor Map in GIS format
L Information

L Field Verification

—

Scanned raster drawings
of building plans

(BD, ArchSD, HD, MTR...)

S

Create floors, units
and network

o
L







Generation of the 3D Pedestrian Network

Specifications e '

Sanlp [ | oskeno
Sai rRoute

Collection of
reference
information

Field Verification

§

—

§§ i

@ =rununs
W

Terrain models

Base maps

Traffic aids drawings

Highway polygons

LandsD Panoramic

Digitisation
Images

Building plans




3D Pedestrian Network

Serving general public and needy-
groups

“universal accessibility ” information
- barrier-free

- escalator, ramp, stair

- weather proof

- elderly-friendly
' = sl Escﬂ"nt
: f\s» — —I
e l"'. v‘. e . = = ; > ' Barrier-free access facilities in Escalators, ramps, stairs, lifts
=Cr ossmg, . = public buildings f Al
- -~ g

w e -

Outdoor pedestrian walkway ‘ Indoor pedestrian walkway
FZiN with free public access



3D Pedestrian Network

m Analysis  Objects  Navigation  Support

® % s
3D Spatial Data Viewer - — 2 N — E
=% = Project Dual3D  Options  Buildin Infrastructure Time Sun Shadow Underground Wall

=z Mn'!'ﬂ Tl‘ae Mode ¥ Mcde\sg Models Slider Mrgde fode

Indoor Routes in 800 buildings

Bookmark  Default
Location  View

Environment

= | MyContent
Sample.O

®

&

ample_Footbr
Sample_MTR
@ Central
@ QMH
0
3D Spatial Data
Land Status Information
Transportation
Miscellaneous
MMS Data

®

&

[ 3.63 Meters




3D Visualisation Map

3D visualisation map supports
* Land use and planning

* Environment and engineering

* Emergency planning

Site appraisal

Valuation

Visualising building types

Sunlight , shadow analysis -
2

Placement O_f . Reconstruct
telecommunication .
equipment

Underground utilities

f sunlight direction

Air ventilation assessment
Noise assessment

Emergency response
Disaster management

ing Bm!duig'T;'pe "ﬂ
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3D Indoor Map - potential applicaﬁons

Corporate Social Responsibility
(Barrier Free Wayfinding)

Better Service Quality
(Digital Directory)

Q BUREI 8

@ WAEE "
$104 To 101 SRR Hhi
Q ER From
- o
O R
O 'oEm ® g

Smart Mobility

3D Indoor Map

Emergency

- (Fire Evacuation)

O HBMET -9

New Insight
(Location Based Analytics)

Operating Efficieny
(Building Management / Facility Management)



3D Pedestrian Network

Infrastructure to improve multimodal
HKeMobility with 3D pedestrian network
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3D Digital Map and BIM
Connection

Reality Capture

& Data Capture

ﬂ Regional Analysis
ﬁ Scenario Modelling
'F'}\"‘/' Forecasting

_Digital Engineering &
Asset Management

Connected to BIM
/’ Design Modelling
71 Performance Analysis

Qc Simulation
F Construction

I Survey and Mapping Office
Lands Department




Government Policy on BIM Adoption

FeERBTHRERE
The Government of the Hong Kong Special Administrative Region
aRas .S Works Brasch
aRR f Devclopment Bureas
eEANIsE
Ref : DEVB(W) 430/80/01

Grouwp : 2,56

Development Bureau
Technical Circular (Works) No. 122020
Adoption of Building Information Modelling
for Capital Works Projects in H K
Scope
Thas Circular sets out the policy and requirements on the adoption of
Building Information Modclling (BIM) technology

This Circular applics to works cither by government staff, consultants or
contractors.

Effective Date

This Circular takes cffect on 1 January 2021

Effect on Existing Circulars and Circular Memoranda

- This Circular supersedes DEVB TC(W) No. 92019.

DEVB TC(W) Ne. 122020 Pagelof 17

LandsD is commissioned to
establish the Bl Data Repository for

Qar ¢y storing BIM models from Works
Py,
’N’g Departments

39



BIM:Data Repository Consultancy.

* Define Development Roadmap of BIM Data Repository
System

e Recommend Data Formats
* Provide functional requirements

* Develop a Proof-of-Concept application of BIM/GIS
integration

iim Survey and Mapping Office
=t Lands Department



Timeline of Development of BIM Data Repository

Phases of
Development

————— - o
I I
I |
I I
| 1
' :
\ v
BIM BIM API for
As at toda: Full Launch of :
y BIM DR integrated WDs &
with 3D Map Construction

111 Survey and Mapping Office
\ Lands Department |ndustry



Vision of BIM Data Repository )

Government Agencies hold
the key to the data

(Not affected by software version and type)

Develop and
Integrate open

BIM and open
GIS data

(Courtesy of bimScore) puildinainnovation
=t Lands Department

Preserve the original data as
much as possible

Maintain and

provide the
original BIM and
GIS data

Y



BIM Data Repository Roadmap—Three Stages )

DESIRED STAGE

Use BIM DR for

) GROWTH STAGE | UseBIM DR for
‘ Use BIM DR IFC for auto-plan checking
<l Use BIM DR for Use BIM DR for e-tendering
EARLY STAGE P 'dusglll?/lu\él)lglquf((:)rAPl 10 privat i Models: Twins of IFC and CityGML
Use BIM DR for uploading & jovice O private sector Models
downloading Use BIM DR IFC for R&D (Universities) SlyBHL AGHERERA
Integrate BIM DR with 3D Map o _ CityGML LOD 2&3&4 RS CityML LoD 28384
Provide API to stakeholders for testing V°de!s: Mix of IFC and CityGML Models e & = &
CityGML LOD 2&3&4 i %
. &,
Models: Mix of IFC and CityGML Models “¥"-+° 2&% &' @ FC = by
CityGML LOD 2 IFC = CityGMLLOD 283 ™ . . | i 5 8 IFC SEEE '~
0 0 G r ML'FLCD m IFC

CityGML LOD 2a

C$GML lon2 &'
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HK Satellite Positioning Reference Station Network (SatRef) Service

« Developed by SMO since 2000s b
o Currently 18 Continuously Operating
Reference Stations (CORS).
(16 Reference Stations + 2 Integrity
Monitoring (IM) Stations)
« Receive GNSS satellite signals round-the-clock
GPS (USA)
GLONASS (Russia)

BeiDou (China)

iim Survey and Mapping Office
=t Lands Department



Positioning Infrastructure

e Outdoor e Indoor
Hong Kong Smart Lamp Post Ubiquitous Positioning and Mobile
Satellite Positioning Reference (Trial Run) Location-based Services (Under
Station Network (SatRef) WiLFi /56 Study)
LED light

Camera

Location Devices

', (Geo-marker, RFID,
Bluetooth Beacon, etc.)

7 Meteorological &
Air Quality Sensors

Bluetooth
Detector

=t Lands Department




UN-GGIM

UNITED NATIONS
COMMITTEE 'OF EXRERTS ON

GLOBAL GEOSPATIAL
INFORMATION MANAGEMENT

Future trends in geospatial
information management:
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