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Sources: EMC Digital Universe with research and analysis by IDC
www.emc.com/collateral/analyst-reports/idc-extracting-value-from-chaos-ar.pdf

Up to 90% of this data is unstructured
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By 2020 the digital universe will
contain nearly as many digital bits as
there are stars in the universe.

It is doubling in size every two years,
and by 2020 the digital universe will
reach 44 zettabytes, or 44 trillion
gigabytes
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The term smart typically denotes physical assets connected to the Internet of Things
(IoT) via sensor technology, generating streams of valuable data

‘ A truly smart city makes use of technology
to inspire the wisdom of its citizens

© http://clout-project.eu

‘ Data science and Internet technologies enable not just smart things but smarter decisions
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Public transportation faces difficulties regarding attractiveness and financial sustainaliblity

‘ It is fundamental to improve the service
— efficiently managing and optimizing the network and the operation
— Iimproving the quality and reliability of the service
— use data science to make the service more flexible and demand responsive

‘ Get new, loyal passengers
—  providing relevant, timely information

— promoting citizenship, trust, confidence
— establishing partnerships with other city services
— offering user friendly payment options
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Data Science Behavioral design Collective
thinking Intelligence

Data about our preferences,
behaviors and knowledge
can be analyzed to create

recommendations that
enable better decisions

Collaborative platforms and
connected citizens reveal
aggregated knowledge,
desires and preferences

Offers policymakers powerful
t ool s t onuidgd ingge ) (
smarter behaviors
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Origin-destination matrix
where each cell corresponds
to the number of validations in
buses and metro in a zone for
Porto metropolitan area

2D Geographic Heat Map

combined with data from
citizens' | oc a fepigiipgdravg} itentions

using a route planner mobile
application, during their
search for nearby stops
based on their location.
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Radial convergence
visualization,

(route plans) between
origin-destination pairs.

Radial heat chart
representing ticketing data
for one bus stops. Each
circular row represents a
day of the week, and each
circular column represents a
day hour..

T. Sobral, T. Galvao, J. Bordagna Towards an Ontology of Urban Mobility Events for Supporting-8etaimatic Visualization Tools. Proceedings of the 19th HE&iRdtional Conference on Intelligent
Transportation Systems (ITSC), IEEE, pp-17%K 2016
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City services

1. Analyze mobility 1
profiles and preferences i
|||l||||ﬁi|| é

Vouchers and Promotions Voucher- Detail

Available points: 773 Validation date

Validation Code
0e60a138f

* Validated

Fig §. Main menu of the vouchers macket Fig 6. Details of a validated voucher

3. Measure the efficiency
and effectiveness of the
partnership

Ferreira M.C., Dias T.Galvao (2015) How to Encourage the Use of Public Transport? A Multiservice Approach Based on Mobile Technologies. In: Névoa H.,
Dr £ g o M.¢eesd Exploring Services Science. IESS 2015. Lecture Notes in Business Information Processing, vol 201. Springer
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CHALLENGE

materialise links between public knowledge

transport passengers that
enable and promote

collaboration-based value
creating processes

11ove the smell of tests in the
moming.

SAR—

adoption of environmentally friendly
urban transport modes

Antonio A. Nunes, Teresa Galvéao Dias, Chris Zegras, Jodo Falcdo e Cunha, Temporary user-centred networks for transport systems, Transportation Research Part C: Emerging Technologies, Volume 62, January 2016, Pages 55-69
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Trip

Passengers register
in the system and
are billed monthly
based on the trips
performed

Check in — Be Out
the passenger
validates on entry
but the exit is
detected
automatically
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AGRAMONTE c1 12:44
ANTONIO CARDOSO c1 12:45
BESSA c1 12:46
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PINHEIRO MANSO Cc2 1250
S. JOAO DE BRITO c2 1251
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metro/railway
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0 Santegédos 11:29
Tv.Cruzes 10:24
@ Salgueires 09:12
H. Sdo Jodo 08:58
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Ermesinde 22:08
i Porta (S. Bento) 21:43
@ Sdo Bento 18:50
Salgueiros 18:28
s} m Tv.Cruzes 11:46
Tv.Cruzes 11:45
p Porto (S. Bento) 08:07
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Histérico

The history of all the
performed trips is
stored in the system

E-Mail: tgalvao@fe.up.pt

maio v 2017~
1x Titulo de Viagem 22 1,206 ~
@ Polo Universitario Qui, 11

H. Sdo Jodo 15:26+15:33
0 Tv.Cruzes Qui, 11

Infante Santo 15:33-15:38
Total 1,20€

-

An optimization algorithm
guarantees the
passenger pays the
minimum possible value.
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‘ Set the vision, the objectives and the measures to assess the success

All decision agents must be involved

Municipalities, public transport operators, private sector (taxis, bike sharing, IT companies),
Promote the involvement and participation of the citizens

‘ Protect public interest

too much regulation and the private sector may find difficult to innovate or participate but too little regulation
and the public interest is not served

» foster equity in transportation provision, ensure geographic coverage and accessibility, serving low income
and underserved communities

.Promote Il nteroperability among different systems,
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Predict Influence Validate
What are the questions? 1. Algorithms are useful to 1. Trust i n citi z®nBdwtoevakiateopolicies
predict the behavior of stable
What data do we need? systems 2. Promote collective 2.  What are the consequences
intelligence
Where is the data? 2. Acknowledge the complexity 3. Promote transparency
of the systems 3. Nudge carefully
Can we rely on the data? 4.  Promote privacy
Use the experience and 5. Use the experience and
knowledge of domain knowledge of domain experts

experts



