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Intelligent Transport Systems (ITS) are the control

and information systems that use integrated

communications and data processing technologies

for the purposes of:

* improving the mobility of people and goods;

* increasing safety, reducing traffic congestion and
managing incidents effectively;

* meeting transport policy goals and objectives —
such as demand management or public transport
priority measures.

The definition covers a broad array of techniques and approaches
that may be achieved through stand-alone technological
applications or through integration of different systems to provide
new (or enhancements to) existing transport services. ITS provides
the tools to transform mobility and improve safety — and is
particularly relevant in the context of road network operations.

The term Transport Telematics is often used as an
analogue of the term Intelligent Transport Systems.
Telematics = telecommunications + informatics
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Information
and

~_ Telecommunications

N\ technologies

Improving safety
Increasing(Improving) traffic efficiency
Improvingcomfortableness (convenience)
Contributing to the preservation of environment
Creating new industries/business

Source: https://www.its-tea.or.jp/english/its_etc/abou_its.html
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'// (((L ))) The main function of ITS is to provide
COMMUNIGATIONS : services and information for the full

spectrum of users — in particular drivers,

TERRESTRIAL

BROADCAST passengers, vehicle owners and operators,
Intermodal ‘“)}}

MOBILE Communications

but also vulnerable road users like
() pedestrians and cyclists — and support safe
Navigation d d and efficient traffic management by the
- transport network operators. The intention is
A to improve the operation of the entire
Vehicle-to-Vehicle By o et on transport system. With ITS, road users such
/i\/ as motorists, freight and commercial fleet
e operators and public transport customers
can make better judgements on their travel
Prsaptive . decisions. Factors such as traffic conditions,
Cruise Control } Heado road maintenance or construction work may
S & ‘ e I potentially impact on travel times; weather
conditions will affect the road network and

safety.
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Cooperative Intelligent Transport Systems and Services (C-ITS) refers to Cooperation and Communication

transport systems, where the cooperation between two or more ITS sub-
systems (personal, vehicle, roadside and central) enables and provides an ITS
service that offers better quality and an enhanced service level, compared to
the same ITS service provided by only one of the ITS sub-systems. g

Vehicle-to-anything
According to the C-ITS Deployment Platform having been organised by the
European Commission, cooperative Intelligent Transport Systems (C-ITS) shall
use mature ad-hoc short-range (like ETSI ITS G5) and complementing wide-area
communication technologies (like 3G, 4G, future 5G) that allow road vehicles to
communicate with other vehicles, traffic signals, roadside infrastructure and
other road users.

Infrastructure-to-vehicle

Vehicle-to-infrastructure

Vehicle-to-vehicle

The cooperative V2X systems are also known as vehicle-to-vehicle
communications (V2V), vehicle-to-infrastructure communications (V2l) or
vehicle-to-person (V2P) communications. In summary, the wireless data
exchange between the different actors and ITS stations and related functions
are named cooperative V2X communication. It supports a number of
information, warning and assistance services which will be gradually deployed
in coordinated innovation phases during the oncoming years.
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Why is ITS needed: |

Traffic management and guidance

Road planning/law enforcement

Government

Road prewarning/emergency response

Bus supervision and management

Vehicle schedule/decision support

The ITS Big Data
application and Enterprise
service platform

Accidents real-time alarming

Commercial data analysis

Elaborated geo-info service

Accurate real-time road condition service

Public user Accurate traffic info service

Real-time vehicle info service

N N T

Parking guidance service

Source: https://www.n-ix.com/intelligent-transport-system/
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Take-over of the
. driving functions Trans I
Intention Data C inati 3 e Fully Automated Driving
® Optimal Traffic Flow

80
® Cooperative ACC
® VRU Warning
60 . ,
Sensor Data
Status Data e GLOSA 1.0
o Emergency Vehicle W ® In-Vehicle Ir
40 TOU .
o Statlonary Vehlcle W
e Traffic-Jam W
® Pre-/Post-Crash W
20 e Hazardous Location V
0

= 1000 installation of new vehicle sales

=== 1000% installation of new vehicle plattforms

=== 10 year ramp-up to 100% installation of new vehicles

= |nstallation on select new vehicle type of luxury and upper class vehicles
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THE ROLE OF INTELLIGENT
TRANSPORT SYSTEMS (ITS)
IN SUSTAINABLE

URBAN MOBILITY PLANNING

MAKE SMARTER INTEGRATED MOBILITY PLANS AND POLICIES

https://www.eltis.org/sites/default/files/the_role_of intelligent_transport_systems_its_in_sumps.pdf

HANK TRANSPORT AND
TALLINNA . TELECOMMUNICATION
R TEHNIKAKORGKOOL LYW insTiTUTE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE




-
€@y iiLleIrecy
Central Baltic

Sustainable Urban Mobility Planning is a strategic and
integrated approach for dealing with the complexity of
urban transport. Its core goal is to improve accessibility and
quality of life by achieving a shift towards sustainable
mobility.

ITS solutions already adopted for mobility management
in urban areas include: interactive traffic management,
integrated multimodal traveller services (multimodal
information services and smart ticketing and booking),
Cooperative Intelligent Transport Systems (C-ITS) services,
access control to road infrastructure, user mobility
behaviour monitoring and demand management for
supporting sustainable mobility choices.

More recently, a range of ITS services is providing the
underpinning systems for Mobility as a Service (Maa$S) — the
concept that a single mobility service accessible on demand
delivers an integrated range of transport services as an
alternative to owning a vehicle and accessing transport
modes separately.
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ITS are currently undergoing a significant expansion in terms of ﬂj
both actual deployment and application areas with a shift

towards user-centric and multimodal services. New solutions are

also being used to persuade users to change their travelling or

driving behaviour. For example the focus might be travellers

changing to other modes or on drivers making a more efficient

use of existing infrastructures and networks.

Smart cities

‘ Mobility as a Service (Maa$)

Connected and Automated
Mobility (CAM)
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Sustainable Urban Mobility principles
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Building on existing practices and regulatory frameworks, the basic characteristics of a Sustainable Urban Mobility
planning can be summarised in the following 8 principles according to the Urban Mobility Package.

Assure quality

Arrange for monitoring
and evaluation

SUMP
Principles

Involve citizens
and relevant stakeholders

Cooperate across institutional
boundaries
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Plan for sustainable mobility

in the 'functional city'

Develop a long-term vision and
a clear implementation plan

Assess current and future
performance

Develop all transport modes
in an integrated manner
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Usually the national ITS architecture defines the
typology of systems and services, the high-level
specifications and the technical interoperability
requirements of urban ITS.

At regional level the detailed ITS systems design and
operation is made by private and public stakeholders on a
transport network that includes multiple municipalities and

The planning process for SUMP
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Milestone:
Decision to prepare
aSUMP

l— 1.1 Evaluate capacities and resources
1.2 Create inter-departmental core team

1.3 Ensure political and institutional ownership

Milestone:
Measure implementation
evaluated
. Analyse successes and failures
. Share results and lessons learned
. Consider new challenges and solutions
12
1.1 Monitor progress and adapt
412 nform and engage citizens and

stakeholders

14 Plan stakeholder and citizen involvement

N\ & Assess planning requirements and define

Set up 4 geographic scope (‘functional urban area’)
working y,

® : :
structures / Determine Link with other planning processes

i i i :‘::i::f;‘d y planning 23 Agree timeline and work plan
service providers. ddaptand /- ramewrk 03 @ Conscergeting externat sUgeAl
At local level operational requirements for fulfilling — ™ E°“;;”"‘:“N‘” 1 g5 Identify information sources and
users’ needs or sustainability objectives are formulated " cooperate with data owners
ELERE Analyse mobility & Analyse problems and

demanding customised operations (i.e. C-ITS services for
priority of buses at signal intersections) or radical changes
(i.e. reduce traffic in city centre or support Low Traffic Zone
implementation). )
SUMP processes can take advantage of the existence of = g
integrated ITS in urban areas as they often create the basis
for multi-stakeholders common understanding and
cooperation.
The essential actions and considerations that urban
planners and decision-makers should take into account for
an ITS integrated approach during each one of the four
phases of the SUMP process are presented in the figure.

TRANSPORT AND
TELECOMMUNICATION
LA B insTiTUTE

HAMK TALLINN

A .
HAMEEN AMMATTIKORKEAKOULU KAKORGKOOL

e sonee TTK UNIVERSITY OF APPLIED SCIENCES

Develop financial plans and agree

implementation situation opportunities (all modes)

SUSTAINABLE
URBAN MOBILITY
PLANNING

Milestone:
Sustainable Urban
Mobility Plan adopted

assess scenarios

9 Milestone:

< 0 Analysis of problems and
Build and jointly opportunities concluded
.

cost sharing N :
N a1 Develop scenarios of
Finalise and assure quality Develop I potential futures
of ‘Sustainable Urban Mobility vision and Di : ith
Plan’ document strategy with @ “scuss S
e S citizens and stakeholders

. Describe all actions Set targets

< and indi
. Identify funding sources and assess packages with 51 Co-create common vision with citizens
financial capacities 08 stakeholders " and stakeholders
. Agree priorities, responsibilities and timeline 06 & Agree objectives addressing key problems
: L : " and all modes
. Ensure wide political and public support 07
74 Create and assess long list of measures —T

with stakeholders
7.2 Define integrated measure packages 9 Milestone:

Vision, objectives and
targets agreed

6.1 Identify indicators for all objectives
6.2 Agree measurable targets

7.3 Plan measure monitoring and evaluation © Rupprecht Consult 2019
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Target areas of the intelligent transport

development programme

City is developing intelligent transport and
transport services in cooperation with
businesses, the development programme is
also linked to the city’s industrial policy

goals.

The transport-related goals of the
intelligent transport development
programme can be divided into four target

areas.
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Low emission
transport system

\ /
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Safe
transport
system

- /
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transport
system
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Vital city
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A smart city is

a technology-intensive
city that has sensors
installed everywhere
and offers highly
efficient public services
using information
gathered in real time by
thousands of
interconnected devices.

World Bank
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Urban transport remains the primary area of investment in Smart Cities

Key Components of a Smart City
What all contribute towards making a city smart?

+ Core Infrastructure
High Quality of Life

+ Smart Solutions overlying Basic
amenities

+ Clean & sustainable environment

@)

Smart
SMART GOVERNANCE Living
IT connectivity

+ Online citizen services

SMART ECONOMY
Employment Opportunities Smart
Economy
I} Smart
SMART ENVIRONMENT Environment

Pollution
Green Building
Renewable Energy
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——O SMART LIVING

Sewerage & Sanitation

+ Water Supply

Electricity
Housing

- Citizen Safety

Public Open space

@)

O SMART PEOPLE
+ Education
Health
Entertainment & Cultural
Activities

h
Smart
Mobility
o SMART MOBILITY

+ Transport

+ Traffic

- Walkability

y,

*
Source: https://www.consultancy.in/news/2122/urban-transport-remains-the-primary-area-of-investment-in-smart-cities o !
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Responsiveness

Integrated
technologies

“ Sustainability

Current isolated solutions
lead to:
o Traffic problems (congestion)
idsidial « Safety problems (road crashes)
P ¢ Environmental problems
applications (high CO3 emissions)

Emerging technologies

Safety and
personal
security

mobility

| Environmenta Economical
sustainability development
Present Future

(a) (b)

Source: Ibafiez, J.A., Zeadally, S., & Contreras-Castillo, J. (2015). Integration challenges of intelligent transportation systems with connected vehicle, cloud computing, and internet of
things technologies. IEEE Wireless Communications, 22, 122-128.
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A Progressive ITS Technology Advances

Automated ITS
Crowdsourcing

Autonomous
Vehicles

Vehicular Social
Networks

Vehicle to
Vehicle (V2V)
Communications

Amount of Data Transferred

Vehicle To
Infrastructure

(va1)
Passive o
No Cellular Sensors Communications
Communications Devices
Technology

T| me Source: Lucic, M.C.; Wan, X.; Ghazzai, H.; Massoud, Y. Leveraging Intelligent Transportation
Systems and Smart Vehicles Using Crowdsourcing: An Overview. Smart Cities 2020, 3, 341-361.
https://doi.org/10.3390/smartcities3020018
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TOMORROW STARTSNOW

CONNECTED COOPERATING AUTOMATED
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