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What is Smart Mobility

Smart City Roadmaps around the World

DIN/DKE - ROADMAP
Better mobilty in Copenhagen

Smart City, Tehnoogy Smart City Roadmap, Smart City Roadmap 1.0 Better mobility in Copenhagen

Roadmap version 1.1 (Saratoga Springs, NY, 2016) (Copenhagen, Denmark 2016)
(Washington, DC, 2017) (Germany, 2015) Smart Dublin (Dublin, Ireland,

http://smartdublin.ie/)

MANY SMART IDEAS
INE SMART NATIGN

Digitsl e
transformation nnavatian Empowerment

e

Smart Nation (Singapore,

Stavanger Smart City — https://www.smartnation.sg/)

roadmap and projects

(Stavanger, Norway, 2017) Amsterdam Smart City
(Amsterdam, Netherlands,
https://amsterdamsmartcity.com/)

Barcelona Digital City (Barcelona, Spain,
https://ajuntament.barcelona.cat/digital
/en)

Smart Seoul (Seoul, Korea,
https://jamesgreography8f.weebly.com/)



What is Smart Mobility

Smart City
Index

A collaboration between:

ATy
A,

Y IMD WORLD ﬂﬁﬁm SCOo
IM) WA COMPETITIVENESS il SMART CITY
LVALY CENTER --\-.'_-,,.>2f’< DBSERVATORY

SINGAPDRE URIVERSITY OF
TECHMOLOGY AND DESIGM

By the Institute for
Management Development, in
collaboration with Singapore
University for Technology and
Design (SUTD) — Sep 2020

(https://www.imd.org/smart-
city-observatory/smart-city-
index/)
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From Smart City
Index 2020
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What is Smart Mobility
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RANKING

32

Qut of 10%

A

3Tin 2019

SMART
CITY
RATING

BBB

BEB in 2019

FACTOR
RATINGS

BB

STRUCTURES

A

TECHNOLOGIES |

GROUP

AlLratings range |

from Afd to D

BACKGROUND INFORMATION

City

7.314,000

(UN Warid Cities Repar)

Country 015 206
HEd oEar 0.e3d
Lif= expactanay 3 BIrn 840 843

Mean yzars of schocling 1ne 120
GNI par capits (FRP §) 54,608 55,815

- STRUCTURES

Health & Safety a
Easic sanitation mests the neegs of the poorest areas
Recyaing senices are satstactory

Pubic s3fety Is fot 3 prabiem

Alr poilution 15 not 3 progiem

Medical servicss provision Is satistactory

Finding housing with rent equal o 30% of less of & monmly salary |s not a protlem

Maobility
Traffic congestion ks ot 3 prodiam
Public transport ks satstactony

Activities
Green 5paces are satsTanoy
Cuttural actiities (shows, bars, and Museums) are satistactony

Opportunities [Work & School)

Employment finding senvicas are readlly avalabie

Most chilgren hawve access 10 3 good school

Liteiong leaming opporiunities are provided by local Instiuiions
Busnessa5 are Creating naw |05

Mnionties 22l welcome

Governance

on local

g acsions ars easly accessiie
Comuption af city oM IS N0t 3N SSUR O Concem

Fesklents contibuie to decision making of local government
Resklents provide feedback on local QIVEMMENt priects

2018 1yr change
0833 +0.032
847 +02
165 +0.0
120 +0.0
80211 +1,656.0

PRIORITY AREAS

% of respondents who chose the Priorty Area

0% A% 4% 0% B
From a list of 15 indcabors, survey affordabie hOUSING  — To.0%
respondents were asked io select 5 that healln services  I—— a44%
they percelved 38 the most urgent for cittzen angagement I 205% |
their city. This s e total bar. The higher cormuption  IEEE————— o1% |
the perceniage of responses per arsa, road congestion I 32.1% |
e graater the priodty for e city. S0cial moblity I % i
alrpoilution I 36.3% H
e Algrunent - ine propersan of pose futing enpement p— ze é
Tespondents who also answered e recyzing  —— 242% i
comespondng SUTVEY QUESHONS low. A schiool education I 23.0% i
sirong  Alignment Implies  that these secunty I 2% |
areas aso demand priorty atenton. unempioyment 2.0% i
basic amenites W 190% i

% of responcents who agree or srongly agree with the staiement

ATTITUDES 0% 20% A% 60% BO%
You are wiling to concede persorial data in order to Improve YaMc congeston 60.9%
You witn face o Iower crime 452% |
ou fesl the avaliabiity of onine Information has Increased your rust In authodties 54.0%
The proporion of your da-0-day payment transactons that ar non-casn B3.3% ;
(% Of fransactions)
LEGEND. | GReolP MEAN ey
(Jemy  MEAN  GROUPMAX
- - TECHNOLOGIES »
Score
Health & Safety o - 40 60 B0 100
56.9 Nz reporting of city maintenance problems provices 3 speady soiution 9] 56
309 Awebsite or App alows resients to 2aclly give away umwantsd fems @ w03
348 Fres pubils wit nas Improved accsss i iy senioes O ETE
300 CCTW cameras has made reskents fesd safer 0 543
536 Awsbslte or App Alows resigents o effectively monitor 3r pollton Q 573
265 onling has Imp 9] 622
Mobility
261 Carsharing Apps Nave reduced congesion 9] 436
562 Appe mat direst you % an avalabie parking space have reduced joumey Hme O LR
Bicycle hiring has regucad congestion (9] 3E
Onine scheduling nd tcke? sales has made public ransport easler to use O 1]
The city provides ITfonmazon on frafic congestion through mobile phones O 0.3
Activities
421 Onine purchasing of tickets to shows and Museums has made It easker to atend ) 723
548
Opportunities [Work & School]
567 Oninz access o job kstings has made | easler o find work (9] 729
618 IT skl are taugnt well In schoois o] B4
4.7 Oninz services provided by the city has made It easker 10 start 3 naw Dusiness. o 5.6
582 Thne cument Imeme? speed and rellabilty meet connaciivity needs Q 8.5
50.3
Govermance
= Omiine public: accass to city Snances Nas reduced comuption Q 3.8
382 Oniing votng has increased paricpation Q 498
421 AN oning platonm where Teskients can proposs 10835 Nas Improvad city e O 524
542 Processng ldentification Documents onlne has reduced waltng imes (9] B54

From Smart City
Index 2020



What is Smart Mobility

Mobility

Priority Areas
Road congestion

Public transport

You are willing to concede personal data in order to improve traffic congestion
You are comfortable with face recognition technologies to lower crime
You feel the availability of online information has increased your trust in authorities

The proportion of your day-to-day payment transactions that are non-cash
Mobility

Car-sharing Apps have reduced congestion
Apps that direct you to an available parking space have reduced journey time

Bicycle hiring has reduced congestion
Online scheduling and ticket sales has made public transport easier to use
The city provides information on traffic congestion through mobile phones

From Smart City
Index 2020

39.1% (5%

32.8% (6

15.7% (15t) 36.1% (5th)

60.9%
45.2%
54.0%
63.3%

65.6%
71.3%
72.5%
71.0%

58.8
58.9
50.0
65.9
75.6



What is Smart Mobility

Smart mobility

Smart

Smart people T4 & N T

: |
Smart government =

+ Use of I&T in combating
COVID-19
+ Smart village pilot




Hong Kong Situation - A vertical city
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The dense and heavily-trafficked city

Mongkok Causeway Bay



Challenges

Resilience for a
highly compact city

High vehicle
N density

0%

[ *. R
373 licensed

el et sl et

hehites g

every km of

road
v s, 574000 ¢

72% of fleet size

4%p.a.

Car growth
A o5t

0 0.9%p.a. 1
Land scarcity “ Parking space

o
Aged 65+m

2016 16.5%0

2036 NN 31.1%0

Ageing |
population


簡報者
簡報註解
Number of Private Cars:

Singapore (2018): 551,575 (57.6% of total fleet size)
Tokyo (2017): 2,654,110 (84% of total fleet size)
London (2018): 2,661,162 (87% of total fleet size)

Sources:
https://www.lta.gov.sg/content/dam/ltaweb/corp/PublicationsResearch/files/FactsandFigures/MVP01-1_MVP_by_type.pdf
http://www.toukei.metro.tokyo.jp/tnenkan/2017/tn17q3e004.htm
https://data.london.gov.uk/dataset/licensed-vehicles-type-0



Safe

Mobile




Approach

Application
and Services

Smart
Transport
Infrastructure

Data Sharing
and Analytics




Approach

Smart
Transport
Infrastructure




Sensing and Analytic Technology

Video detectors (Visual & Termal)

Traffic snapshots
Traffic speed & volume !‘ S a . q
Automatic incident detection | :‘:"5.-
K
5

Automatic Licence Plate Recognition detectors
Traffic volume in different vehicle classes

Bluetooth detectors
Average car journey speed and time




Sensing and Analytic Technology

Journey Time
Indication System

e

gt
et

Traffic Snapshots

Automatic Incident
Detection

Traffic Speed Map

140 kmh

e W Hourly Speed

S kmin
ok
Whmin

o mh

o Hourly Flow
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Sensing and Analytic Technology

Traffic Detectors on Strategic Routes and Major Roads

Traffic volume & vehicle
classification survey

Journey time survey




Sensing and Analytic Technology

Real-time Adaptive Sighal System

Optimise allocation of green times Reduce congestion and delay




Sensing and Analytic Technology

Real-time Adaptive Sighal System
Detection Technologies Data Collection

Queue Length

Number of vehicles

Number of waiting ™
pedestrians |

Thermal Detection




Sensing and Analytic Technology

Real time Adaptlve |gnal System

Thermal Detection




Sensing and Analytic Technology

_Real-time Adaptive Signal System 4
- SEREN Traffic Radar

pot— \




Sensing and Analytic Technology

Multi-functional Smart Lamppost Scheme

%l / / Pilot Smart Lampposts in urban areas

—— :
“, =3 —

LED road light Air quality data Traffic data

i’ - Q @
] 2 =/ =,
‘ Meteorological Positioning 5G base
data information station




In-Vehicle Unit (IVU) Technology

e Radio Frequency Identification (RFID)

e Dedicated Short Range Communication (DSRC)

e Global Navigation Satellite System (GNSS)




IVU Technology

SY X088
&
Cost $ Low
Reliability High
Regular maintenance Minimal
Infrastructure (e.g. Gantry) Needed

A e



IVU Technology — Free Flow Tolling System (FFTS)

Vehicle Detector

RFID Reader

Automatic Name
Plate Recognition
Camera

Video Camera

Vehicle Class
Scanner


簡報者
簡報註解
Here is a demonstration of the vehicle detection mechanism of the free flow tolling system. 

A vehicle is now approaching the tolling gantry. 

The vehicle is firstly detected by a vehicle detector. 

An automatic number plate recognition system known as the ANPR system would then be triggered which uses artificial intelligence to recognize the number plate of a vehicle. 

The RFID reader then reads the In-Vehicle Unit. 

Vehicle class would be identified based on the length and characteristic of vehicle.

The detected information from vehicle would then be processed by a computer backend system. 

Automatic payment would then be proceeded

it would be communicated to the driver via mobile phone app notification.


IVU Technology

In-vehicle units (1VU)

Building block of future intelligent transport system



IVU Technology

Electronic Road Pricing (ERP)
- Pilot Scheme in Central and its adjacent areas

Application




Vehicle Technology

Geo-fencing technology

GNSS Receiver
| @
Ir.' { . r

Prevailing speed on roads

Speed reader,
3D compass

&

Position Signal
compare with
TD speed limit database

Camera




Vehicle Technology

Long-term plan —
Connected and autonomous vehicles

Enhanced safety by N
_minimising human error Improved mobility

.L |
Increased road efficiency

Reduced emission



Vehicle Technology

SAE Level of Automation

Current use in
Hong Kong

Definition Example

Current Progress

e Published a new set of "Guidance
Notes on the Trials of AVs"

e Facilitated trials (32 trials conducted)

e Review and amend the relevant
legislation to provide legal backing
for wider trial and use




Vehicle Technology

V2X (Vehicle-to-everything)

B A wireless technology to enable data exchange between a vehicle and its
surroundings

D N NN

Optimise traffic flows
Reduce congestion
Improve road safety

Minimise emissions



Vehicle Technology

Role of V2X in supporting autonomous driving

e Major technologies used in AV: camera, radar, and
LiDAR

e Given their physical nature, these technologies only
detect line-of-sight objects and events

e To advance the level of autonomous driving, an
increasing amount of sensory data is necessary to
enable the vehicle to make the right decisions.

» V2X can support safety systems with non-line-of-sight and
latency-sensitive collision-avoidance capabilities, and predict
the path of surrounding vehicles, and is not susceptible to
weather conditions, poor lighting or sensor’s sensitivity



Vehicle Technology

32

V2X Trial at
Shatin in 2021

m C-V2X Use Cases (TBC) V2X

1 Traffic Light Info

2 Pedestrian Warning

3 Intersection Warning

4 Roundabout Warning

5 Speed Alert (50km/h)

6 Road Works Alert

7 Congestion/Traffic Control
Warning

8 Forward Collision Warning

9 Blind Spot/ Lane Change W

10 Emergency Stop Warning

V2|

Vv2i

V2|

Vv2i

Vv2i

Vv2i

Vi

vav

vav

vav

e
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Data Sharing
and Analytics




Opening up Public Transport Operation Data
M

ziKmB ws  SBE :":13
BRI EE 3

<CITYBUSW&? . O e

OMTREE ()
Provision of real-time

Encourage PT operators Installation of display panels arrival information of GMB
to open up their ETA data at 1300 bus stops / PTls




Mobile Apps - HKeMobility™

Over
2,000,000
accumulated
downloads

— Route Search

O KING'S ROAD PLAYGROUND

Swap Tseung Kwan O Station (Tseung... ﬂ

Transfer Time

Start Time: Now

HUMTR

Arrival Time - North Point (Tsueng Kwan O Line - To
Po Lam):

1 1 min (Po Lam),

5 min (Po Lam),
9 min (Po Lam)

Last update: 11:06:27
$12.3

Hes

25 min.

» Heoa

2 Arrival Time - Tin Chiu Street : 3, 11, 27 min.

ETA of public transport

14 choices

€&~ MTR Hong Kong Station Car Park 4}

At: 2018-10-12 20:02

Parking available 118
Drive from this car park Drive to this car park

Address MTR Hong Kong Station,

Man Cheung Street, Central

Real-time vacancy of

public car parks

& A" Visual Aids Route

Ride

Around 1119m

22min.
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Mobile Apps - HKeMobility™
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Long-term Plan — Big Data Platform

Detecting

Responding




Traffic Data Analytics System

Traffic conditions based

on:

- Real-time arrival data
- GMB arrival information

- Traffic detectors

Weather conditions

Incident reports

Accident records

Visualisation of real-
time traffic condition
(to cover road
without traffic
detectors)

Prediction of journey
time impact due to
inclement weather
and traffic incidents

Prediction of traffic
patterns for traffic
signal adjustment

Finding factors
relating to traffic
accident occurrence



Approach

Application
and Services



Smart Public Transport Interchange

L: Estimated Time of Arrival ;| Traffic news and  Air-conditioning
C >

— weather services
‘ W,Ii-Fi services

‘ Provision of seats 4|  Mobile phone charging
' facilities

Renovate Ma On Shan Town Centre Public Transport Terminus



New Generation of On-street Parking Meters

Sensors for detecting

- b - 1 .:.o{ F 4
Disposable Octopus Multlple payment il real-time occupancy
smart cards Cards means of metered parking




Automated Parking System

¥
N\

LRELRRRR 202

P R T R R T e
i

Short Term Tenancy site in Tsuen Wan Open space in Sham Shui Po



- Automated
| parking
system

Approac

AV & V2X
%S\ Smart PTI

Application

| Smart \ and Services
ampposts
/ New on-street
\ parking meters
IVU and Smart
PFTS Transport ‘.
Infrastructure ) Green Minibus

arrival system

Real-time

Adaptive .
Signal Data Sharing Real-time
System and Analytics arrival data

“ Heduteiueen lu

Geo-fencing |\ TN =

HKeMobility
Traffic

detectors

Analytics System



Promoting Walkability

Traffic calming
measures

Continuous
pedestrian shelters

Barrier-free
access facilities

Smart

- ""”"".Streetscape :
device for . .
V clderly enhancement  phake ja :
Smarg :
| ¥ Pedestrian
1 N wayfinding system
Intelligent i am S
Comprehensive and integrated

pedestrian network

junction



Alternative Riding Mode

Legal Status

Potential Impacts

Car pooling

Car sharing
(self-driven)

Ride sharing
(e.g. Uber)

No illegal if car drivers do not charge
for sharing a ride

No legislation prohibiting car sharing
operation

Illegal for vehicles without hire car
permit

* reduce car trips

e increase car occupancy

* asaviable alternative to PT services?
* may release some suppressed car trips

* reduce car
e mixed views on whether it can reduce / induce car?
* require many parking spaces for a free floating scheme

* reduce car ownership, especially from occasional drivers
* mixed views on whether it can reduce / induce car trips?
* reduce ridership on public transport

* prone to illegal kerbside activities and illegal waiting



Considerations

Privacy Concerns
Advancement in detection, telecommunication

and vehicle technologies

7{ Technologies |@ e{ Attitude |< - Suspicion towards innovative technologies

Advancement in big data analytics Willingness to share privately owned data

/| Industrial Standards

Land constraints ' (e.g. connected vehicles (CV) and
_ Suitability for a '

o autonomous vehicles (AV))

highly congested city

Sustainability for car growth

P 1 Suitability © e| Standards and Regulations $

Legislative requirements

Business model / economic considerations

Common practice for sharing data
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