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Transportation Technologies

Pekka Neittaanmaki, Elmira Galeieva, Anthony Ogbechie

ABOUT THE PROJECT

This report was conducted under the Platform Value Now project funded by Finland’s Strategic Research Council. Platform
Value Now will focus on understanding the fast emerging platform ecosystems, their value creation dynamics and require-
ments of the supportive institutional environment. We will analyze ecosystems with systems tools and develop new methods
for platform-centric ecosystems management. Data collection is based on active scanning of global technology and platform
ecosystems and fast solution oriented case experiments with Finnish corporations and policy planners. The aim of the project

is to operationalize the collected understanding into a Platform Profile framework that will enable more efficient method and
tool development for ecosystem management.
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Large-Scale Signal Optimization: Traffic Platform Framework
and Applications

Model development

Count data, | Land use data

travel behaviour data

Applications L// I \\‘3

s""'&f;""“ Scenario management Normative planning

Read Article:

http://onlinepubs.trb.org/onlinepubs/conferences/2012/4thITM/Papers-R/0117-
000066.pdf

Traffic congestion detection in large-scale scenarios using
vehicle-to-vehicle communications

CTEM transmission CAMs and CTEMs
requests received

N\
iCS
« Simulation configuration

« iTETRIS platform synchronization
* Data exchange among iTETRIS
blocks

CAMs and CTEMs

. received
CAMs and CTEMs
SUMO Vehicles' position and transmission activation Ns-3
speed
* Road topology definition
« Vehicular traffic rules * Transmission and reception
* Vehicle's movement of CAMs and CTEMs

« Traffic jam generation

Read Article:

http://ac.els-cdn.com/S1084804512000628/1-s2.0-S1084804512000628-
main.pdf?_tid=4742b5f8-1alb-11e6-ba3e-
00000aach360&acdnat=1463261712_bb755b3f924f2b65d1b5e46ef2d2cedl



Diverse Large-Scale ITS Dataset Created from Continuous
Learning for Real-Time Vehicle Detection
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Testing
Results
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(Update
Parameters)

Roadside -

Detection
System Traffic Data

(Uploading)

(Real-time Detection)

Read Article:
http://arxiv.org/pdf/1510.02055.pdf

City Management Platform Using Big Data from People and
Traffic Flows

Intended value Convenience and efficiency Profitability and economics Safety and security

Railways and s - = s Disaster and
Busins e
a(pg lsfl:on)s e iT5E * Railway line « Business * Eliminating * Evacuation
S TpS I . optimization region analysis E@ r congestion planning
s =

« Integrated navigation | * Visitor movements Urban redevelopment * Road closures

Analysis and simulation

I Consumer attribute analysis ]
Analysis of people and traffic ﬂows] l I I
[ Time and spatial modeling, etc. ]

City management platform

Data collection

and analysis

—

Traffic Population

People and
traffic flows,

open data Communica-
. census statistics

(VICS, etc.) W Other statistics

company data

Smartphone e .  Facility
pr oges Smartcards | transportation @ Taxi probes information
- information Land information

VICS: vehicle information and communication system

Read Article:
http://www.hitachi.com/rev/pdf/2015/r2015 01 108.pdf



NTT DATA SOLVING TRAFFIC CONGESTION AND
ENABLING SMARTER CITIES USING BIG DATA
ANALYTICS

Big-data Simulations for Optimizing Traffic Signal Parameters

Data
K Sigqa| control parameters \ Real-life
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e |
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Read Article:

http://www.vcloudnews.com/ntt-data-solving-traffic-congestion-and-enabling-smarter-
cities-using-big-data-analytics/

SMaRTCaR: An integrated smartphone-based platform to
support traffic management applications

CAN bus ScanTool )«'

3G |
- network !
smartp on_e/) i) I -
\ _INTERNET H
Arduino +
Xbee shield (« ))) >
= Ea )
Read Article:

)
.

Wi-Fi hotspot ke
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6398700&url=http%3A%2F%2Fie
eexplore.ieee.org%2Fiel5%2F6384921%2F6398696%2F06398700.pdf%3Farnumber%3
D6398700

external
sensors




Intelligent Transportation Systems (ITS) Operations

Read Article:

http://www.wsdot.wa.gov/operations/its

Intelligent Transportation Systems

Cognitive Management Functionality Cognitive Management Functionality

SDR
WIMAX |~ | segment
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B3G Infrastructure to Drivers

Context  Directives to
Information ||nfrastructure

Y

Context

SW Information sSwW
HW \ f/ HW

WLAN | UMTS/
HSDPA \i

Vehicle
Sensor,
s/

Infrastructure Domain Vehicle Domain ,*

- = ; 3
Vehicle)- Vehicle
Sensor, Sensor,
L= B P =

Read Article:

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5430544&url=http%3A%2F%2Fie
eexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D5430544
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Mobile phone location determination and its impact on
intelligent transportation systems

A

—x
é BS Or
SMLC| |GPS

Read Article:

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=869021&url=http%3A%2F%2Fiee
explore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D869021

SUMMARY OF VEHICLE DETECTION AND
SURVEILLANCE TECHNOLOGIES USED IN INTELLIGENT
TRANSPORTATION SYSTEMS

Read Article:
https://trid.trb.org/view.aspx?id=681316



Toward the development of intelligent transportation systems

USERS

Information
Communications
and Electronics

Roads Vehicles

)

Transport Efficiency, Confort, Safety,
Enviromental Conservation

Read Article:

http://www.universelle-automation.de/1984 Columbus.pdf

Parallel Control and Management for Intelligent
Transportation Systems: Concepts, Architectures, and
Applications

Traffic Control Center _. Parallel Execution
Disturbance

Control and Artificial Traffic

Management Systems

Input Output

Experimentation < :

and Evaluation

'%
Operating Modes

¥

Learing and Actual Traffic
Training Systems

\
Feedback Iq

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5549912&url=http%3A%2F%2Fie
eexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D5549912

Read Article:
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A Survey on Intelligent Transportation Systems

g9
gE
¥ X
ad
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Read Article:
http://www.idosi.org/mejsr/mejsr15(5)13/4.pdf

Performance Analysis of PMIPv6-Based NEtwork MObility
for Intelligent Transportation Systems

GPS and Wi-Fi
_Antcnnas

GPS Receiver

[—l Wi- h\lodulc
CF \Icmon

x_ ue

Read Article:

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5776712&url=http%3A%2F%2Fie
eexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D5776712
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Day-to-day dynamic models for Intelligent Transportation
Systems design and appraisal

Read Article:

http://www.sciencedirect.com/science/article/pii/S0968090X12000472

Optimization models for assessing the peak capacity
utilization of intelligent transportation systems

Distance
Time ) Direction of
Intersection 1 Motion
o l

- >

Arrival

Departure ' e
Node Node 3 '
|~ . ' . - . - ,
¥

———— Road A i
ORI O Arrival Node
——— g WVait Arc

memeeeemeeeeepe Crossing Arc D Departure Node

Read Article:

http://www.sciencedirect.com/science/article/pii/S0377221711006643
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CrowdITS: Crowdsourcing in intelligent transportation
systems

Information Sources
Init Init
pull pull
push % push
update update
close close
mySQLY = e mySQL
DB DB
Data retrieval, geo-hash
authentication and sorting
Work in progress *
Aggregation & filtering mySQL
DB
5( Archiving ’E registration, authentication E‘ C2DM 'E
' : M ‘ Local DB :
+ || schedutar, request handier, || ,
' : dispatcher, config, etc. - Remote DB '
Add-on Data
Services REST AP & WebServer Service
and apps
Read Article:

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6214379&url=http%3A%2F%2Fie
eexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D6214379

Intelligent transportation systems for smatrt cities: a progress
review

Read Article:
http://link.springer.com/article/10.1007/s11432-012-4725-1



A review on vision-based pedestrian detection in intelligent
transportation systems

Read Article:

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6204951&url=http%3A%2F%2Fie
eexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D6204951

Meeting privacy challenges while advancing intelligent
transportation systems

Misuse and
Insurance security
Allocating company access 4%
funding between 4%

states \
5%
Trusted third
parties and

equipment
9%

Read Article:
http://www.sciencedirect.com/science/article/pii/S0968090X12000526
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Context-Aware Driver Behavior Detection System in
Intelligent Transportation Systems

Collecting data via sensors
Traffic
Adaptive
Speed Acceleromete Alcohol Management 1
sensor sensor ors Camerss sensor Centres m:‘::': o
(TMCs) 9
Transferring the data into machine executable form (modelling process)
Driver behaviour detection with dynamic Bayesian network
Normal Yos
behaviour
Adaptive Hello 3 Choosing in-vehicle alarm and calculating the corrective action ¢ Preloaded
message for other vehicles Digital map

DSRC network
device

ding corrective

Operating in-vehicle alarm

Read Article:

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6516983&url=http%3A%2F%2Fie
eexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D6516983

Research and Development of Intelligent Transportation
Systems

Read Article:

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6385299&url=http%3A%2F%2Fie
eexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D6385299
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A multi-agent approach to Intelligent Transportation Systems
modeling with combinatorial auctions

Read Article:
http://www.sciencedirect.com/science/article/pii/S0957417414002954

Sensor and network technology for intelligent transportation
systems

Read Article:

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6220735&url=http%3A%2F%2Fie
eexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D6220735
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Recent trends in intelligent transportation systems: a review

Read Article:

http://www.scielo.br/scielo.php?pid=52238-
10312015000200030&script=sci_arttext&tlng=es

‘h%. ,"‘ X

Read Article:

https://www.transportation.alberta.ca/606.htm

A Comparative Study of Three Multivariate Short-Term
Freeway Traffic Flow Forecasting Methods With Missing
Data

Read Article:
http://www.tandfonline.com/doi/pdf/10.1080/15472450.2016.1147813



Build intelligent transportation systems with the Traffic
Management Data Dictionary standard

Field Centers Wehicles YR T
Security monitoring Emergency
= Maintenance
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administration t
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[Portal|  [mobile]  [SMS]
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management manageme
A [ L) Maintenance & . °
Microwave|Camera| Loog{Telemetric | construction I Personal information access |
management
M t I Remote traveler support |
Emission TIH V1 core services
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Parking management analysis | | Administraion |Radio& Tv [  [Navigator|
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Toll PR | & authorization
Toll collection administration

o] (™

Note: TIH v1.0 are marked with a GREEN star
J Analyzed data
Pr——— ]

Read Article:

http://www.ibm.com/developerworks/industry/library/ind-tmdd/ind-tmdd-pdf.pdf

Practical Camera Calibration From Moving Objects for
Traffic Scene Surveillance

Read Article:

http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6252024
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Advanced Urban Traffic Management System

rnan management

Central
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Traffic
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Read Article:

http://www.iisigroup.com/en/products/tra-autms.html

Sustainable Transportation Ecosystem Addressing
sustainability from an integrated systems perspective

Read Article:

https://www.atkearney.com/documents/10192/346302/STEReport.pdf/71caa02e-6399-
4cbf-9e32-d2a6dc58dd1d
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Digital-Age Transportation. The Future of Urban Mobility

LEVERAGE THIRD PARTY TRAFFIC DATA
analytics time traffic

SHIFT FROM A CULTURE in which state and
and incident response
local transportation department employees psm .
ey Uses a crowdsourced traffic data

Kanlly 33 Toulidess of ssnaporia¥on solution that gves the state real-tme visbity into
infrastructure assets’ to one in which brrogbliron dtbinbpisdtetprabpends

e affic conditions across the state r0ad network.
more broadly as ‘managers of the

network”

PUBLISH PUBLIC TRANSPORTATION DATA
a3 a GTFS.

City-Go-Round provides the public with
access 1o useful transportation apps that

DEVELOP MULTIMODAL TRIP PLANNERS
modes.

10 help citizens compare all
public and private transport have been developed using open
Century Gity's “Virtual TMO® allows government data
commuters to compare the time, cost,
convenience, carbon footprint, and health
benefits of different modes of public and P EXAMINE HOW EXISTING BUSINESS
private transport. A MODELS CAN BE RE-IMAGINED
Lang in light of digital disruption

Boston’s “Street Bump" app uses
smartphones to identify potholes
and streets that need repaving as
ther owners drive over them.

/ CHANGE THE METRICS
from vehicle throughput t

0
people throughput to reinforce
a broader view of mobility

1n 2012, the US. Congress expanded the definition
f | 15 t0 include real-time ridesharis
of carpool projects to include real-time i ring. AROET R
NETWORKED
VIEW

PROMOTE NEW MULTIMODAL payment mechanisms to
faciltate easy transfers across different modes

Singapore’s ez-Link card alows for secure, contactiess payments for TIE TRANSPORTATION FUNDING
buses, trains, and certain tax services; drvers can use the card for to

electroni r03d prong and elecronk parking system payments. transportation system performance

Read Article:

REMOVE LEGISLATIVE AND REGULATORY BARRIERS
10 new mobility services
California passed legislation designed to facilitate
personal vehicle sharing arrangements, exempting
automobile owners from insurance regulations.
that prohibit the rental of personal vehicles
10 others unless the car is dlassified as
ﬁ 2 very vehicle.
D
)

c’j/.

ADDRESS THE

A

PROTECT CITIZENS
understand

The White House's digital privacy
framework and “consumer
privacy bl of rights” are helping
10 shape the U.S. federal
government’s response to the
ongoing challenges of privacy in

CYBERSECURITY ISSUES LAY THE GROUNDWORK the digkal
related to connected FOR NEXT-GENERATION M

wvehicle technology

v

VEHICLES AND
MOBILITY
SERVICES

-\

PUT IN PLACE THE REQUISITE LEGISLATIVE

AND REGULATORY FRAMEWORKS

for the development, testing and operation

of next-generation driverless vehicles
California, Nevada and Flonda have passed
autonomous vehicle legisiation

http://dupress.com/articles/digital-age-transportation/

Transport Ecosystem

Read Article:

People and freight
Transport operators
Infrastructure

Government & Public
authorities

i3z

IMPLEMENT VARIABLE PRICING

pilots to balance supply of road and

parking assets with demand
San Francisco’s SFpark program uses networked
parking meters to sense the occupancy of each
space in real time and communicate t—not just
10 potential parkers, but to parking managers
who can adjust prices based on demand.

https://home.kpmg.com/xx/en/home/insights/2015/09/transport-ecosystem.html
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The future of mobility. How transportation technology and
social trends are creating a new business ecosystem

Insider view

The industry will evolve
naturally and incremen-
tally toward a future
mobility system that
retains its roots in what
exists today

The key players, major
assets, and overall
structure of the current
ecosystem can remain
intact while change
progresses in an orderly,
linear fashion

The incumbent mindset
appears dually focused
on sustaining the current
model while testing
change in small ways

Read Article:

Future of fﬂ

mobility

A whole new age s
dawning featuring fully
autonomous cars
accessible on demand

Before long, a tipping
point will occur, after
which the momentum of
change will become
unstoppable

New entrants, notably
Google, Uber, and Apple,
are catalysts for
transformation

Unlike the stakeholders in
today’s system, they do
not have vested stakes
to protect

http://dupress.com/articles/future-of-mobility-transportation-technology/

Where is public transportation going? Insights from the high

performers

The High Performance Routes in/for Public Transportation
Accenture has identified 3 key ways that public transportation providers can achieve high performance:

Implement new technologies Implement intelligent Establish real time

to accelerate and enable systems to collect maobile and direct

change (e-purse, cloud,  andanabge - communication

multi-channel) “@. peenger (4 4 ) {2
| e Y. :’""h’ *h; - Mnmugle_m;tshy b

Be a structuring player of I

demand

——©

7 A Maximize
a sustain- | i'}_l Demand
Mhnlhe;n,'-.
tramsport | = |
routes to i I%E{I
reduce costs
Dptimize
Dperations

Tailorproductsand
fares using analytics .,
| Sas | Diversify source of
= benefit mmw @\_@—
Open data new set of services
O o
competencies

Mare: This chark iz drawa from “Where [s publa: TarsportaEan geing? Fasgnis from the kigh perfmes from Owfoct Paits ofVies 2013, Copyright 2013 Accenvure. A1 fights meserves.

Read Article:

https://www.accenture.com/us-en/insight-outlook-where-is-public-transportation-going-

insight-from-high-performers
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Why the Transportation Industry is Getting on Board with Big
Data & Hadoop

T

]
5

Read Article:

https://www.mapr.com/blog/why-transportation-industry-getting-board-big-data-hadoop

Big Data’s Implications for Transportation Operations. An
Exploration

Image Source: USDOT/SAIC/Delcan

Read Article:
http://ntl.bts.gov/lib/55000/55000/55002/Big_Data_Implications_ FHWA-JPO-14-157 .pdf
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Maximizing Returns through Advanced Analytics in
Transportation

Read Article:

https://quartetfs.com/images/pdf/white-papers/Quartet_FS_White_Paper_-
_Transportation.pdf

Transport Intermodality: Integrated Transport for the 21st
Century

The User Modes of Transport Infrastructure

Q%.d@ PR i oL

[ Intermodal information architecture / platform ]

<:f>

A\

7\ 7\ N\ P
Dynamic Goods
routing distribution

Read Article:

http://www.eurotransportmagazine.com/17415/transport-extra/transport-intermodality-
integrated-transport-for-the-21st-century/
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Intelligent transport management system for urban traffic
hubs based on an integration of multiple technologies

traffic analysis of cstablish implement
clements characteristicsics conncction scttings
statistical data peak time time division list of
of traffic distribution of road .
of traffic characteristics patrol period
volume voltime
timctablc for time period numbering patrol
trains pullin distribution of for high arca-presct
in and traffic incidence position
off station accidents arca connection
analysis of the geographic numbering list of regional
characteristics distribution of for monitor linkage among
for traffic traffic accident position multiple vidco
accidents positions camera

Read Article:

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5646001&url=http%3A%2F%2Fie
eexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D5646001

Assessing the Potential Impacts of Connected Vehicles:
Mobility, Environmental, and Safety Perspectives

Read Article:
http://www.tandfonline.com/doi/full/10.1080/15472450.2015.1062728#abstract



Comparison of In-Vehicle Auditory Public Traffic Information
With Roadside Dynamic Message Signs

Simulation Terminals

Web Browser

Data Center

Read Article:
http://www.tandfonline.com/doi/pdf/10.1080/15472450.2015.1062729

Parking Spaces Repurchase Strategy Design via Simulation
Optimization

I O-user W T-user Parking lot
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Read Article:

http://www.tandfonline.com/doi/abs/10.1080/15472450.2015.1063424
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Urban Traffic Flow Prediction Using a Spatio-Temporal
Random Effects Model
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Read Article:
http://www.tandfonline.com/doi/full/10.1080/15472450.2015.1072050

Dynamic Bandwidth Analysis for Coordinated Arterial Streets

Read Article:
http://www.tandfonline.com/doi/pdf/10.1080/15472450.2015.1074575



Incident management in intelligent transportation systems

" Incident

' Management in

* Intelligent
Transportation
Systems

Kaan Ozbay
Pushkin Kachroo

Read Article:
http://digitalscholarship.unlv.edu/ece_fac_articles/103/

Intelligent Transportation Systems: New Principles and
Architectures

Intelligent e
Transportation §
Systems

New Principles and Architectures

Sumit Ghosh
Tony Lee

Read Article:

http://www.amazon.com/Intelligent-Transportation-Systems-Architectures-
Engineering/dp/0849300673
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Intelligent Transportation Systems Architectures

e Intelligent
el Transportation

SYSTEMS

Read Article:
https://trid.trb.org/view.aspx?id=496910

Human Factors in Intelligent Transportation Systems

Human Factors
in Intelligent
Transportation
Systems

ctors in Transportation

Edited hy

Woodrow Barfield
Thomas A. Dingus

]

-
—
-

Read Article:

http://www.amazon.com/Human-Factors-Intelligent-Transportation-
Systems/dp/0805814345



Positioning Systems in Intelligent Transportation Systems

iNTELLigenT ! positioning
TRANSPORTATION | Systems in
Syarems 5 Illtel[i gEIlt
Transportation
Systems

Chris Drane
Chris Rizos

Read Article:
http://dl.acm.org/citation.cfm?id=550829

Integrated Platform for Road Traffic Safety Data Collection
and Information Management

e

Provided by the

Road Side Equipment Traffic Control Center traffic control center
Viehicle Detector 1.Data Collection Ramp Metering Light
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SENVEDImEN 1. Police radio
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Read Article:

http://ieeexplore.ieee.org/xpls/icp.jsp?arnumber=5628904
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The smart way to manage traffic congestion

Read Article:

http://www.moneycontrol.com/digitizingindia/news/the-smart-way-to-manage-traffic-
congestion-2580021.html

How digital road management could save the UK £300bn by
2030
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Read Article:

http://www.infrastructure-intelligence.com/article/nov-2015/how-digital-road-
management-could-save-uk-%C2%A3300bn-2030
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Departure Side Platforms: a road congestion mitigation
measure

Read Article:

http://www.sidrasolutions.com/Cms_Data/Contents/SIDRA/Media/Articles/Guzman_CAl
TR%202015%20Paper%20.pdf

Advanced Data Analytics in Transport — Machine Learning
Perspective

Read Article:

https://www.nicta.com.au/category/research/machine-learning/projects/advanced-data-
analytics-in-transport-machine-learning-perspective/
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MEMS sensor solutions for 10T in transport and buildings

MEMS-based System Solutions (MBSS)

IMEMS FRONT END | | SIGNAL CONDITION :(LJ::':ET?E:::'I;ROL EOCHEND EOMN.
i . it , actuators H NG ELECTRONICS oy e H (E;:;::somzsd
) : £  Wired,
FUNCTIONS structures) |ASICs, DSP, uC) battery) networked)

MONOLITHIC/HETEROGENEQUS

PACKAGING/INTERCONNECTS

I DESIGN FOR MANUFACTURING AND TEST I

DESIGN >
PRINCIPLES [ CO-DESIGN |
| |

SYSTEMS ENGINEERING

Read Article:

http://www.electronicproducts.com/Test_and_Measurement/Benchtop_Rack Mountable/
MEMS_sensor_solutions_for_|oT_in_transport_and_buildings.aspx

Digital platform more than taxi service: Uber as app
economy paradigm?

Read Article:

http://www.computerweekly.com/opinion/Digital-platform-more-than-taxi-service-Uber-
as-app-economy-paradigm



First Steps toward Drone Traffic Management
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Read Article:
http://www.nasa.gov/feature/ames/first-steps-toward-drone-traffic-management

A framework for artificial transportation systems: From
computer simulations to computational experiments

Urban traffic information center

L

Intelligent traffic Traffic policlg ) Traffic information
management platform management application service platform
platform

Traffic Gommand

Traffic
information monitoring centtheer of

collection
it systems

Tfaﬁi? Electronic Traffic . fTrah‘ig Traffic safety
signa police quidance in orlma 10N M management
release system

control
system system
system y ¥ system system

Read Article:
http://ieeexplore.ieee.org/xpls/icp.jsp?arnumber=1520210
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Real Time Simulation Platform Design of Traffic Control
Hardware In-The-Loop

Read Article:
http://en.cnki.com.cn/Article_en/CJFDTOTAL-CGGL200910013.htm

Emerging transport technologies: Assessing impacts and
implications for the City of Melbourne

Read Article:

http://www.melbourne.vic.gov.au/SiteCollectionDocuments/emerging-transport-
technologies-report.pdf



Predictable Disruption: Looking to digital ecosystems for the
next waves of change

Read Article:

https://www.accenture.com/fr-fr/_acnmedia/PDF-2/Accenture-Predictable-Disruption-
Technology-Vision-2016-france.pdf

A Road Traffic Survey Platform Application of “Reference Road
Segments and Reference Intersections”

e°°e,
e a O

Read Article:

http://www.nilim.go.jp/english/annual/annual2012/83.pdf

AUTOMOTIVE
ECOSYSTEM
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Relieving Traffic Congestion by Tracking Vehicle Movement:
Leveraging Locus Data to Help Make Roads Safer and
Better

Read Article:
http://journal.jp.fujitsu.com/en/2015/08/27/01/

Transforming transport by building ecosystems, not ego-
systems

& e
The transport industry is moving towards solutions that are
(vut-moca
Q% g @
Eectica
b r
Read Article:

http://www.newcitiesfoundation.org/transforming-transport-by-building-ecosystems-not-
ego-systems/
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Better transportation customer experiences through digital

INBOUND-MARKETING ENGAGE
TO GENERATE DEMAND « Right content where
« Engaging content and when it matters most
- Easy and functional « Personalized advice Map the Customer Journey
services and inspiration
« Mobile-optimized « Optimal engagement
findability process

E|
ACQUIRE CUSTOMERS SELL MORE ASSIST AN:L"I’DAIR:gEING
« Attract digital customers « Grow faster « Help your customers « Target buyer personas YN[
eliver the
online and to branches + Acquire customers in solving their most - Individually engage < .
+ Bring visitors to point anywhere, connecting pressing problems influencers Mobile Experience

of sales through digital retail and corporate as they traverse « Integrate targeting via
initiatives customers the journey loop CRM & Analytics

UNDERSTAND GROWE
- Define and monitor i oxcespe(iiio
the intended customers oS s oDty

response at each step beyond current
in the mobile behaviors, and toward

customer journey desired experiences
and business

Measure and Optimize

results

Read Article:

https://lwww.digitalpulse.pwc.com.au/transport-information-ecosystem-partners-platform-
approach-and-targeted-benefits/

Technology and digital high street

-

1sport Imperatives

FUJiTSU

a 'r.t'
. Commercial outcomes for a Transport Operator
.,ﬁ\ Increased revenue and improved revenue protection
@ Optimized costs
1‘ Enhanced customer experience

@ improved performance and safety
,
h' Economic growth

Read Article:
http://romanroadtrust.co.uk/technology-digital-high-street/ ‘
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Self-driving cars are about platforms, not about cars

Read Article:

http://www.visionmobile.com/blog/2015/11/self-driving-cars-are-about-platforms-not-
about-cars/

Research on the Platform Construction of Road Freight
Market in China

Roads and Expressways Network 2020

Multiple Highways & Trucking Hubs {42

Read Article:
http://file.scirp.org/pdf/OJBM_2015061215475299.pdf



A WIDER SHARING ECOSYSTEM The pivotal role of data
in transport solutions

A WIDER SHARING ECOSYSTEM z
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Read Article:

https://www.ericsson.com/res/docs/2015/a-wider-sharing-ecosystem.pdf

Data61 is building a transport analytics platform for the
states

m f0o-Aog 2014 Quarter 'n AM Peak Period 'n

Princes Highway
Arncliffe to Haymarket

31 August 2014 | Weekday | AM Peak Period

R Daily Profile

H ”m||||II||||n|||m|IHM\IMHHM —

Avernge Doy 08 20
« Average Speed 22.7 kmh
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”M « Average Throughout 10.5 hourly thousand vehcle km
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Read Article:

http://www.ithews.com.au/news/data61-is-building-a-transport-analytics-platform-for-the-
States-418539
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TIMON (“Enhanced real time services for an optimized
multimodal mobility relying on cooperative networks and
open data”)

Read Article:

http://www.timon-project.eu/index.php/about-timom/what-is-timon.html

Innovative Transport Services in Finland

| e

RS
PT-PRIORITY |

el M

REAL-TIME PASSENGER
INFORMATION INFORMATION

TERMINAL
MANAGEMENT ON-BOARD

Read Article:

https://www.b2match.eu/system/eurostarsmatch/files/Raine_Hermans_Tekes Hermans
_MaaS_ecosystem.pdf?1460349835



Navigating a Shifting Landscape:
Evolving Mobility Ecosystem

Navigating a
shifting landsca@g

Capturing value
in the shifting

mobility
ecosystem

Read Article:
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Capturing Value in the

http://dupress.com/articles/future-transportation-technology-mobility-ecosystems/

THE ROLE OF TRANSPORT TECHNOLOGY PLATFORMS
IN FOSTERING EXPLOITATION

BIG SHIFTS TO ENABLE INNOVATION

Ji 555 i
——4— EEN
On-premises Databases ERP and monolithic
data centres systems
v v v
*— B
e I -
*— o
Cloud Data models Apps and APls
Read Article:

Business IT department
intelligence
v h 4

Big data and Networked IT
analytics structure

S0URCE

http://www.transport-tips.eu/uploads/files/TIPS_2nd_Training_Academy_4-
6Febl4_Lyon/14 TIPS_role_eu-technology-platforms_MIKULIK.pdf



The Emergence of the German Digital Autobahn Ecosystem

Read Article:

http://blogs.forrester.com/dan_bieler/15-11-11-
the_emergence_of the german_digital autobahn_ecosystem

The Coming Fourth Digital Revolution in the Travel
Ecosystem

Read Article:
https://skift.com/2015/05/04/the-coming-fourth-digital-revolution-in-the-travel-ecosystem/
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Transport for London creates an open data ecosystem with
Amazon Web Services

The power of open data on AWS

Making data open on AWS enables more innovation by making
data available for rapid access to our flexible and low-cost
computing resources.

Amazon AWS Amazon Amazon Amazon

Read Article:
https://d0.awsstatic.com/analyst-reports/MWD_AWS_TFL_ Case_Study Sept 2015.pdf

Business Strategy: Harnessing Connected Vehicle
Ecosystem B2X Opportunities

Exhibit 2

Estimated market for connected car technologies, 2016-21

2016 2021

Market potential in billions of euros Market potential in billions of euros
Total: €40.3 billion Total: €122.6 billion

Well-being
(€7.6)

Note: Totals may ot reflect sums due to rounding. Passenger vehicles only, excluding light commercial vehicles

Source: Strategy&
© 2015 PWC. All rights reserved.

Read Article:

http://www.idc.com/prodserv/insights/manufacturing/downloads/IDC-MI-Harnessing-
Connected-Vehicles-Ecosystem-B2X-Opportunties. pdf
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Apps for transport maps: connecting the dots in a complex
ecosystem

Read Article:

http://www.railway-technology.com/features/featuretransport-apps-key-trends-and-
innovations-4323893/

Smart communication for intelligent transport

T'.?Ye' W“;" 1d: from Mobility World: from
d rpto '°°r't9|' hyper-local journey
oor, to last mile planner to domestic

to international

CAR RENTAL

Intorcity Bus

Travel Distance

Deetination Travel Distance

Read Article:

http://archive.ericsson.net/service/internet/picov/get?DocNo=11/28701-
FGB101108/2&Lang=EN&HighestFree=Y
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The New Transportation Ecosystem and the Role of Silicon
Valley

Silicon Valley Tech Innovation ECOSYSTemM  sucun vueys greasest imovsen - hew compiris evohve froes idess 1 successtl entoprises

Read Article:

http://siliconvikings.com/blog/2015/7/20/the-new-transportation-ecosystem-and-the-role-
of-silicon-valley

What the rise of the sharing economy means for transport

Read Article:

http://2015.internationaltransportforum.org/shared-economy
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Revolutionizing the Travel and Transportation Ecosystem

Read Article:

https://www.bcgperspectives.com/content/commentary/travel_transportation_tourism_su
pply_chain_management_mei_pochtler_revolutionizing_travel_transportation_ecosyste
m/

How Technology is Changing Traffic Reporting

(Stre :'nfng —
musgic & news

Navigation & ===
real-time traffic

Home security—— J/jx

Remote start ——£3

4 ~Service
appointment
scheduling

Wi-Fihotspot —

Read Article:

http://business.weather.com/blog/how-technology-is-changing-traffic-reporting
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Arctic testing ecosystem for intelligent transport opens in
Finnish Lapland

DATING COMDITION: COOD ,'. .'i BOALY COMOATIOM. 5900

Read Article:
http://www.traffictechnologytoday.com/news.php?NewsID=77169

Intelligent transport — a trump card for Finnish exports

Read Article:

http://www.vttresearch.com/Impulse/Pages/Intelligent-transport-a-trump-card-for-Finnish-
exports.aspx
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Challenges to Urban Transport Sustainability and Smart
Transport in a Tourist City: The Gold Coast, Australia

Read Article:
http://eprints.qut.edu.au/15425/1/15425.pdf

Urban Ecosystems: Roads and Transits

Read Article:

http://citigroup.com/citi/citiforcities/roads_transit/index.htm
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DIGITAL TRANSFORMATIONS IMPACTING THE
ECOSYSTEM OF FLIGHT

p-)> oow

2 e Digltal T’ransfprmatlon. T

Read Article:

HTTPS://WWW.THALESGROUP.COM/EN/UNITED-STATES/MAGAZINE/DIGITAL-
TRANSFORMATIONS-IMPACTING-ECOSYSTEM-FLIGHT

On Multi-Agent Based Urban Rail Transport Ridership
Forecast System

environment

L]

percept

L]

percept

@ Agent @ Agent

action action

| b

Read Article:
http://cstm.cnki.net/stmt/TitleBrowse/KnowledgeNet/ZNXX201004002071?db=STMI8515
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The digital transformation of transportation

Smart Governance and
Smart Education

Smart
Healthcare

| \—7
s #{%}%}4! o
nergy ilding
5/
“"
Smart Smart
Technology Mobility

Smart
Infrastructure

See Presentation:

http://www.slideshare.net/welkaim/the-digital-transformation-of-transportation

Routes to prosperity: How smart transport infrastructure can
help cities to thrive

Transport

oy,

>

http://www.ey.com/Publication/vwLUAssets/EY -routes-to-prosperity-via-smart-
transport/$FILE/EY-routes-to-prosperity-via-smart-transport.pdf

Read Article:
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Intelligent Urban Exchange - Intelligent Transport
Transportation & Mobility — Bus Service Planning

Read Article:

http://www.tcs.com/digital-software-solutions/Pages/Intelligent-Urban-Exchange-
Intelligent-Transport.aspx

A system dynamic approach to planning of resilient
urban systems

Connected Car
rirastructure Ecosystem

Read Article:

https://itsleeds.wordpress.com/2015/06/25/a-system-dynamic-approach-to-planning-of-
resilient-urban-systems/
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Can the 'internet of moving things' end traffic jams?

endgtrafficljams?
¥ ~

Read Article:
http://www.bbc.com/news/business-36215293

City transport needs saving from itself — here’s how to do it

City Centre mode share:
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Read Article:

http://theconversation.com/city-transport-needs-saving-from-itself-heres-how-to-do-it-
45353



Microscopic dynamic simulation model for pedestrian-vehicle
mixed traffic

ndsion Salpton rensin Tt Sips b

PO R BEAR « > Wb K DB seaCmenioin -z [sckavor. - AHOO R BAQ > Wb K DB

Read Article:

https://www.researchgate.net/publication/251932359 Microscopic_dynamic_simulation__
model_for_pedestrian-vehicle _mixed_traffic

Digital Technology, Mobility And Convenience Services:
What Are The Challenges When Building The Collaborative
City Of The Future?

Wholesale and dealer vehicle sales and

= . ice; iers; hani
Rental vehicles, taxi and limo SEicesUppliers and'mechanics

services, private parking garages

> :

Auto financing
Transportation

Aftermarket parts and
service channel

Auto insurance
Retail
$24B Current extended

automotive industry Cil pompenies and

’ ” as stations
Radio advertising, revenues? 9
outdoor advertising

5 Public : : 5
Emergency services and hospital asiar Fuel, licensing, and auto sales taxes;

costs; legal fees associated with $251B traffic enfarcement; tolls; public
accidents transportation; parking

Source: Deloitte analysis based on [BISWorld Industry Reports, IHS, DOT, US Census, EIA, Auto News, TechCrunch. Current revenue represents
2014 figures (or earlier if 2014 data not available) in the United States
Total revenue is $1.99T

Graphic: Deloitte University Press | DUPress.com

Read Article:

http://www.bouygues-immobilier-corporate.com/en/content/digital-technology-mobility-
and-convenience-services-what-are-challenges-when-building
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An Architectural Framework and Enabling Wireless

Technologies for Digital Cities & Intelligent Urban
Environments

The Digital City Framework

e-Government
e-Poltics Government

eServices
Web 2 0 Business

e-Banking Digital City Identitv Manacement
Business @
eServices

Citizen eServices

Core Network
Media

Science, Environment
of the Future ...,

GOVERNMENT

Ambient Services
Environment

Same Set of Services Across
Home, Busi & Gover

Enablers: Ambient Intelligence
Mobile Services, Broadband
Wireless & Sensor Networks,

ICT Convergence
Web Services, SOAP,

ONE USER EXPERIENCE!

Read Article:

http://link.springer.com/article/10.1007/s11277-009-9693-4



MaaS Finland aims to revolutionize the global transportation
market

57

MOBILITY AS A SERVICE FRAMEWORK
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Read Article:
http://www.traffictechnologytoday.com/news.php?NewsID=77471
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