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Vision for Urban Mobility

i Urban Mobility Challenges

i More :
Rising Diverse Limited Increasing
Travel Needs and Land Ar Manpower
Demand eeds a a ca Constraints
Wants

To create a Car-Lite Singapore where people choose to walk, cycle and ride !
public transport, and where urban mobility (the movement of goods and i
people Iin cities) can be achieved in the most resource efficient manner i



Reduce traffic congestion and land take

By optimising traffic flows and reducing demand for car ownership through more
convenient and comfortable public transport, especially at first/last mile.

Reduce reliance on manpower

Reducing operating cost; allowing job up-skilling and redesign to address other demands.

Improved road safety

y
By eliminating human-related error. Reduced economic losses from deaths, injuries E
and traffic jams that may arise from accidents. ]
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Fixed Route &
Scheduled
Services

Limited Deployment Full Operational
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= Trials in test-beds, | " Roll-out of AVs for
Point-to-Point controlled I commuter service in = Full deployment of AVs
Mg':'r:?r;:"' environments | some of our towns across all tracks
= Expand to more = Qperational = New towns are
complex environments, I deployment of truck designed for AVs
including residential I platoons and utility = Existing towns to be
areas, as and when [ vehicles in some areas retrofitted
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Autonomous Bus Trials @NTU-CleanTech Park, Jurong Island Autonomous Shuttle
m @ Gardens by the Bay
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: Test-beddi

Phase 1

Examples of Non-People Mover AV Trials

C_\) Autonomous Truck Platooning )
M | : 7' TOYOTA TSUSHO

7 5. )
© scania

QDPSA

The World’s Port of Call

+ Partnership between MOT and PSA
« Autonomous truck platooning concept of 1 human-driven truck with 3
driverless follower trucks

Freight

- o NANYANG
E a = | TECHNOLOGICAI
% O1 ENgineering IR CNIVERSITY

Land Systems N

National
_ Environment

\ : Agenpy

Energy Research Institute @ NTLU

oaleavementwihq
« Partnership between MOT and NEA to develop Autonomous Environmental
Service Vehicle (AESV) for roadside cleaner

« Developments and trials ongoing
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MOT-ST Engineering Trial at Sentosa (Completed)

Legend @ Siloso Point
v : AV Virtual Stop

@® : Pick-up/Drop-off Stop “\ "/},‘9
v : AV Virtual & Pick-up/Drop-off Stop

9, Beach Station
(towards Palawan)

oY

O : Roundabout
O : Loop

Beach Station
(towards Siloso)

Private routes (up to 15km/h)
Public routes (up to 25km/h)
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Opp
Palawan
Beach

Gantry ————» \/8\

Palawan Beach Taxi Stand '

Sentosa
Golf Club

Tanjong Beach

ST Autobus — travelling in Sentosa
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MOT-ST Engineering Trial at Sentosa (Completed)

: « Conducted Basic functional testing Technical Challengers Faced
Basic :
Milestone Performed basic demo of AVs to o
MOT, SDC and DSTA in Sentosa * Insufficient data set

« Unpredictable weather

 Narrow routes

« [False trigger of sensors
Challenging road junctions
and blind spots

« Conducted safety assessment
Performed intermediate demo of
AVs in Sentosa at speed of 15km/h

Intermediate
Milestone

« Conducted speed test of up to 40km/h
« Performed advance capability demo of
AVs to in Sentosa

Advance
Milestone

« Successfully conducted public

L on-demand trials in Sentosa

Value



MOT-ST Engineering Trial at Sentosa (Completed)

Completed Bookings 1967
Total number of passengers ferried 5905

b 643 130 85 6 18 Total feedbacks: 885
atings

\ating 73% 15% 10% 1% 2% Average Rating: 4.55
Percentile

Data collected from 261" Aug to 15" Nov 2019

« 12-week public on-demand trials conducted from August to November 2019
« Mobile application and booking kiosks used to hail bus

« Successfully ferried ~5900 passengers and garnered positive rating (4.55
out of 5.00) based on public feedback/survey



MOT-ST Engineering Trial at Sentosa (Completed)

Lessons Learnt:

 For MOT / LTA, trial enabled lessons learnt on shuttle capacity (both seated
and standing) to meet demand, shuttle operations, system requirements,
public reaction to AV service

 For ST, trial enabled them to test their R&D on AV shuttle in controlled, real-
world situation; understand market for such services: and understand
customer requirements

* For Sentosa, trial allowed them to appreciate how AV could provide shuttle
service,; and facilities required to support such AV service

* For public (commuters and other road users), trial allowed them to
appreciate how AV operates



Roadmap for Deployment of AVs

“ Town Deployment

Fixed Route &
Scheduled
Services

Full Operational
Deployment

Trials Limited Deployment

=  Roll-out of AVs for
commuter service in
some of our towns

= Trials in test-beds,
Point-to-Point controlled

Mobility-on- environments
Demand

Full deployment of AVs
across all tracks

= New towns are
designed for AVs

= Existing towns to be
retrofitted

deployment of truck
platoons and utility
vehicles in some areas

complex environments,
including residential
areas, as and when
ready
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Pilot Deployment of AVs in early 2020s

 Pilot deployment of AVs as public transport in 3 new towns:
Punggol, Tengah and Jurong Innovation District (JID)

* Provides fixed route/scheduled bus services and shared/on-demand shuttle
services within these new towns

« Collaborate with industry to (i) develop, test and commercialise AV public transport
solutions for Singapore; and (ii) field-test solutions developed at fleet and town

scale
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Punggol - brown-field site with a Jurong Innovation District - largely a
good mix of residential and Tengah - green-field residential area green-field commercial/light
commercial/industrial areas industrial site




Roadmap for Deployment of AVs

Fixed Route &

Scheduled Trials Limited Deployment Full Operational
Services Deployment
= Trials in test-beds, =  Roll-out of AVs for
Point-to-Point controlled commuter service in = Full deployment of AVs
Mg'::igyr;:"' environments some of our towns across all tracks
= Expand to more = QOperational = New towns are
complex environments, deployment of truck designed for AVs
m including residential platoons and utility = Existing towns to be
areas, as and when vehicles in some areas retrofitted
ready

Infrastructure & systems, regulations & standards, public acceptability, manpower and industry

development, etc.
[ | —

| | | | | I .

S— = R— e et - | et f,,.‘g"wu\;'_mz_,

SGWBUS




Development of Testing Regime for AVs
Testing Centre (CETRAN) launched on 1 August 2016 to:

* Provide a safe environment to test AVs for various traffic scenarios

« Develop testing and certification methodologies, including
milestone tests for (1) limited small-scale test-bed, (2) more
complex densely populated environment and (3) removal of safety
operator in the vehicle

 New development: testing regime for utility AVs and AVs on public
Autonomous

paths, to evaluate safety before they can be trialed in public  environmental Aut%”%mtO(l:MN;gb"e
Spaces Service Vehicle oRo

Land Transport Authority ﬁ igsd NANYANG

. ‘ TECHNOLOGICAL
We Keep Your World ?f_f’?ovw-? LJNI\/ERS]TY

Vision:

To position Singapore as a renowned AV Knowledge and
Research Centre to catalyse the testing and certification of AV
Technology for urban cities
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http://www.lta.gov.sg/content/ltaweb/en.html

Regulation and Standards:
Updating TR68

« Updating TR68 (Singapore standards on AVS) in line with technological and
standards developments around the world, in collaboration with industry
« Some areas of focus:
— Chapter 1 on situations/scenarios should the AV enter Minimum Risk
Conditions (MRC) where the AV will perform a safe stop
— Chapter 2 to review of proposed Concepts of Safety, Technical & Operation
for autonomous vehicle to enhance the safety of AV
— Chapter 3 on AV Cybersecurity Principle, Cybersecurity Testing & OTA

— Chapter 4 on data format for Traffic Signals, Charging Statlons &
Infrastructure
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Public Awareness:
Public engagement since 2019 in tandem with trials &

deployment

Nov/Dec
2019
Nov 2019 Smart Nation + U
Buona Vista Roadshow
Oct 2019 Community
Announcement on Roadshow

expansion of trial area to
Western region

ITSWC Floating Platform




Manpower & Industry Development:
Preparing bus captains for future with AVs

* Public bus drivers participate in AV trials as safety
operators

* MoU signed to train existing bus drivers to handle ————

AVS 100 drivers to be trained
to handle autonomous buses

« Keeping technology developments abreast with
stakeholders including Transport Workers® Union,
bus operators
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www.lta.gov.sg

WeKeepYourWorldMoving

LTAsingapore

BOEOXA

LTA Singapore

Thank You!

Land Transpor%uthority
We Keep Your World Wo ]
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