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SL{H.‘\—\ Singapore - City in a Garden

LAND AUTHORITY

Size - 719 sq km
" Population - 5.5 million
Density — 7500/sq km




SLA-

= Highly Populated - Well Organised

LAND AUTHORITY
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SLA..  Creating Space Above and Below

SINGAFDRE
LAND AUTHORITY

Industry Space Above Roads
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LA Singapore Land Authority (SLA)

LAND AUTHORITY

Limited Land ® Unlimited Space

P it Optimise and Manage Land Resource

Administer Property Transaction System

@l Manage Geospatial Information
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Smart Nation

S I NG AP ORE
Many Smart ldeas - One Smart Nation

Ko * Singapore is building the World's first
A Smart Nation by harnessing technology
and gathering insights from data to the
fullest with the aim of

— improving the lives of citizens,
— creating more opportunities, and
e — building stronger communities.

Source: Frost & Sullivan

Measurement + Prediction = Performance



SL@* Smart Technologies and Applications

LAND AUTHORITY

Five trends that
will shape construction
and capital project
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SLA.  Sustainable and Resilient

SINGAPORE
LAND AUTHORITY

1‘.%:’:“ Uiry, . O =

; f',—',n ok i:“ i
Development Planning 3D Geological Map ﬁqj

= L I
tential Study

= . N r



SLA.. Digital Geoinformation for Cities of the
A ATHONTE F uture

r 1 * Your Location
. (coordinates)
Ltocatu — Coordinate system
s — Geodetic system
EE — Differential GNSS
services Digital

e Geoinformation
’ ‘ * Your Surroundings
Your

(maps 2D+3D)

Surroundings
L ‘ — Cadastre Maps

— Topographic Maps
— Thematic Maps




ﬂﬂﬂﬂﬂﬂﬂﬂﬂ =~ Role of Surveyors

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

* To create, maintain and provide Digital
Geoinformation that underpins the
development of a Sustainable, Resilient
and Smart Singapore
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SLA Geomatics Framework

LAND AUTHORITY

Establish and maintain * Produce fundamental
survey reference datasets
system Develop data models

Develop and deploy
modelling techniques
and workflow

Define accuracy
Deploy capturing
technology
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Deliver specific produc
Participate in solutioni
Provide data services

Create new thematic datasets

* Manage and maintain
GIS and Database

* Detect changes and
manage updating



SLA—“ Focus Areas

LAND AUTHORITY

Cadastral

Survey Mapping

Positioning

Digital Database

Data Models

Standard




S%‘;\f National Coordinate System

Northing (N)

" (28000, 36000)

E—

Easting (E)




SLA“& Integrated Survey Network (ISN) - Primary

Control Network
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SINGARORE
LAND AUTHORITY

Integrated Survey Network (ISN) —
Secondary Control Network
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SL/\

SINGAPORE
LAND AUTHORITY

Enhancing Smart Nation
with SiReNT




SLA..  SiReNT - Precise GNSS Infrastructure in

SINGAFDRE

LAND AUTHORITY S i n ga p O re

- National Reference System for Surveying,
Mapping and GIS

- Support real-time precise navigation and
monitoring

=g &
o Kilometers

SiReNT GNSS Reference Stations


https://theta360.com/s/shJSAPl9H8OLmF5xYHaiKGoVw
http://tobsat.com/wp-content/uploads/2011/08/GPS-Navigation-GLONASS_SatelliteDoomsday1983.jpg
http://news.bbc.co.uk/2/hi/science/nature/6634285.stm

SLA* GNSS - Real-Time Kinematic (RTK)

LAND AUTHORITY




SLA..  Using GNSS for heights measurement -

SINGAFORE

LAND AUTHORITY G e O i d M O d e |




SL@—“"* Utility Assets Mapping

LAND AUTHORITY

* Using DGNSS as part of
the Mobile GIS Data
Capture System
(MGDCS) under the
Water Supply (Network)
Department.

@ Public Hilities Board
SINGAPORE
POWER




SLA.  Smart Construction - Height
“ Monitoring

LAND AUTHORITY

* Enforcement of height
restrictions on a
construction site

e Other methods mainly
require line of sight to
work

e Using RTK allows accurate
machine height
monitoring and
enforcement




SLA GNSS Assisted Piling System

LAND AL

SPRING
1 1 i r;r rrrrr SSDS'IIJAHNPE LTD
* Incorporated SiReNT into 5“ _‘W CSC
the development of GNSS
assisted piling system.

SiReNT

GNSS RTK
ANTENNA 1 . GNSS RTK
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A*Star SME Day 2016

Development of New Solutions

2:13 PM

T § 90% .

THESTRAITS TIMES | WEDNESDAY APRIL G, 2016

SMEs
partner
scientists
for novel
solutions

A*Star scheme allows companies
totapinto R&D experrise

Building and Construction

Authority
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SLA‘ Smart Crane for Precast Building

LAND AUTHORITY
BEEA NANYANG
FECHNOLOGICAL
‘5}5‘ UNIVE i{kli‘l Building and Construction Authority S

* Development of a
DGNSS-BIM
guided precast
element hoisting
system

 Made possible by
introducing the
RTK technique
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Road Side Unit

(RSU) Features

Calde
OB Bax i

= DSRC
=  WiFi

1 metes

Location Positioning Pilot

. Land Transg iy INFOCOMM
1) WiFi ind Transport Authority ' npoe
L‘ DEVELOPMENT

To support end-user communications AUTHORITY

(2) DSRC

To support vehicular communications (V21 and V2V)

2 | DSRC TR
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Hright =6 mcter

(1_}. Driver Behaviour/Performance
E.g. Harsh acceleration, braking, cornering, speeding

Applications

Driver Benchmarks — Training/Incentives
Diriver Safety

Fleet Management

Insurance Risk Assessment




SLA. .
~ Unmanned Surveillance System

LAND AUTHORITY

SiReNT RTK supports the
development of Unmanned
Surveillance System




LA Development of Driverless Vehicles

LAND ALUTHORITY
;.
Qﬁ_.ﬂl,”: STy of ruagitute for nEPHI Land | ransport Authority
ks it Infocomm Rasearch

HeLTaR

* SiReNT provides precise navigation capability for Self-Driving vehicle
implementations in Gardens-by-the-Bay and LTA’s Driverless Vehicle trials
in One-North. Gardens By The Bay — Auto Riders

Delphi - Audi SQ5 prototype




SLA* Driverless Vehicles in Garden by the Bay

LAND AUTHORITY

Autonomous vehicle 1




LA Drones Navigation (POC projects)

LAND AUTHORITY

* Real-time autonomous 42 ST Engineering $.+ ST Aerospace
navigation A

» Post processing of flight
path

« Post processing of data
acquired from flight

I GPS Accuracy
<lm
UAV receives error correction data

and corrects its position to be more
accuraie

Send error correction
data to UAV as well as
uplink commands to

% control UAV f

Receive DGPS error

ction data
correction Ground Control
Station (GCS)

Connected to intemnet to
collect DGPS error
correction data from SLA




SLA Smart Cadastre System

What is Smart Cadastre?

— Fully Digital Data Management

— Automated and Intelligent Processing
— Adopt Open Source Standard

— Expanded into 3D and 4D

— Data Analytics

Key Components

— Smart Data Model

— Standard (LandXML)
— IT system - CSMS




SLA 3D Cadastre — Subterranean

LAND AUTHORITY




3D Cadastre — Building Subdivision




LA 3D Mapping for City Models

LAND AUTHORITY

3D Map
R Downtown Singapore
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SINGAFDRE
LAND AUTHORITY

Phase 1

Airborne Laser Scanning and Imaging
(completed: 2015)

2014 I 2015

Partners

3D National Mapping O ru

Wori free Al - CimsEre. ki, -

Phase 2

Mobile Laser Scanning and Imaging
(completed: 2017)

2016 I 2017

Phase 1‘ i ‘
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SLA, Building Modelling using Imagery

LAND AUTHORITY




LA 3D Building Models

LAND AUTHORITY
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SL/\ 2D — 3D Photo-Realistic Map

LAND AUTHORITY
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SL/‘L\—* Aerial Vertical and Obligue Images

LAND AUTHORITY
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SLA..  Working with Partners and Agencies

SINGARORE
LAND AUTHORITY

e Partners

— PUB - terrain model for flood
management

— CAAS - building height information for
flight safety

 |nternal SLA

— ldentify Priority Area for Tree
Maintenance in State Land
— ldentify illegal dumping and
unauthorised uses of state land
 Other Agencies
— Environmental
— Energy

\\ — Transport




SLA Mobile Mapping System

LAND AUTHORITY

Mobile Laser Scanner — Riegl 360 Spherical Camera -
VMX-450 Ladybug 5

Meobile Point Cloud Data




SL/,‘}—‘~ 3D Modelling using Point Cloud data
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SLA.. Benefits for Agencies

3D Data

Airborne Laser Scanning Data

1

Mobile Laser Scanning Data

3D Building Models and
Building Height Information

Photo Map

Digital Terrain Model & Digital Surface Model

N B

~ <=

Applications

Coastal Protection Map Flight Safety Planning

\_

LAND AU THORTY

Llisizari
FFTHWH CiRAAET
Aurmmire

Flood Risk Map O run yr——
Underground Master Plan Planning i Urban Heat Island Study

= (D]l i
National Geological Map Virtual Singapore SolarNova Project

N & h L3
T V| cUB
Slope Risk Analysis Map fﬂi}?:’;ifmn UawoAuThomTy  WIHUAR 3D Cadastre
SLA STHATORD
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SINGAPORE

Tree Mapping -

Driverless Vehicle Development
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http://www.iqpc.com/ShowEvent.aspx?id=116810&details=117010

SLA. Heritage Preservation using Terrestrial

weme— | gser Scanners




SLA Interoperability

LAND AUTHORITY

* Adopt standards
* Sharing

— capture once, use by many
— Spatial data infrastructure

WaterBody

Vegetation

© KIT — Karlsruher Institute of Technology

CityGM




SLA._ Integrated Above and Underground 3D
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SLA

o Singapore BIM Roadmap

LAND AUTHORITY

THE BIM ISSUE

BCA'’s BIM initiatives will make it easier for build environment businesses and
professionals to harness the computer-aided building-modelling tool in their

operations and work

Building Information Modelling (BIM) is an advanced
computer technology that allows building performance

to be simulated digitally so that design conflicts can be
collectively resolved upfront to avoid costly abortive work at
the construction stage.

It is widely accepted as an essential tool for built environment
professionals to improve their productivity from the design to
tha Amwnetream rnnsiriictinn stanas

The Roadmap comprises strategies and initiatives to facilitate
businesses and professionals’ transition from conventional
2D building plans to 3D models.

Expediting BIM Adoption Industry-Wide

BIM has been proven to save costs and time. It also improves
the efficiency of manpower resources for businesses.
However, BCA understands the challenges that businesses
face in considering the use of a new technology in their



SLA..
S IM Models as a Source for City Model (3D GIS)

LAND AUTHORITY
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SLA-

3D Convergence - Ubiquitous Cadastre

LAND AUTHORITY

Owner: John
Location: 30 Black
Pepper Prawn Street
Lease expiry: 31 Dec
2099

Owner: Alan

Location: 78 Good Food
Avenue

Lease expiry: 1 Jan 2199

Owner: Steven
Location: 62 Chilli
Crab Road #15-01
Lease expiry: 15
June 2050
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