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Executive summary

The goal of the Future Cities Project is to expand the Center of Competence for Future Cities of the University
of Porto, thereby unlocking the full potential of interdisciplinary research in urban technologies, while
strengthening knowledge transfer activities in close cooperation with local and global industrial partners.

To this end, the project’s main objectives and activities are as follows:

e  Build Porto Living Lab

e Expand human potential

e  Ensure sustainability

e Raise international awareness

In order to ensure sustainability, the Future Cities Project seeks matching funds from the industry to
complement the European Commission support; uses the test beds and living labs to attract new partners;
explores national and European funding sources; involves partner companies in the consortium for future
European projects; establishes an Industrial Affiliates Program; protects industrial property rights and boosts
exchange of knowledge and technology transfer.

Although the formal aspects of the Industrial Affiliates Program are work in progress, many industrial
partnerships are now active and future partnerships are being negotiated. All the partnerships are now more
mature and active, and the full deployment of the test beds is enabling the creation of new partnerships, both
with industry and academic institutions undertaking research, prototyping and testing activities.

The Center of Competence for Future Cities of the University of Porto, together with the Faculty of Sciences
(FCUP), the Faculty of Engineering (FEUP), the Faculty of Psychology and Education Sciences (FPCEUP), INESC
Porto and IT Porto, is developing a set of activities which intend to promote job creation, entrepreneurship,
knowledge and technology transfer, and value creation. These activities occur in close cooperation with the
technology transfer office of the University of Porto (UPIN) and the science and technology park of the
University of Porto (UPTEC), under the umbrella of the Entrepreneurship and Business Ignition Laboratory
(EBiLab).

The EBilLab develops business and knowledge transfer strategies. It is also in the process of implementing a
coaching plan to help researchers and business partners foster new ideas and business opportunities.

We also intend to create synergies between the EBiLab and a similar idea that will be implemented by the
CloudCatalyst Project, also at the city of Porto. There is a strong synergy in terms of technologies and
local/regional scope of both initiatives, with EBilab devoted to smart and future cities topics, and
CloudCatalyst devoted to cloud computing topics.
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1 Introduction to the deliverable and scope

1.1 Short introduction to the deliverable

This deliverable describes the most active and important cooperation activities with our business partners, and
also the planned activities to be carried out under the umbrella of the Entrepreneurship and Business Ignition
Laboratory (EBiLab).

1.2 Work package description

The work package WP2 - Development and Sustainability of Research Capacities is focused on the interactions
between the Future Cities team and the European Partner Institutions, as well as the interactions with the
broader community, local and regional authorities, national policy makers, businesses and other international
institutions.

Key activities in this work package include:

e  Recruit senior researchers and research managers (Task 2.1).

e Exchange personnel between Future Cities and European Partner Institutions in a bidirectional
fashion for medium and short-term periods (Task 2.2).

e  Establish routines for close and timely interaction with the industry for technology-transfer and fund
raising (Tasks 2.3 and 2.4).

e Prepare research proposals at European level (Task 2.5).

1.3 Deliverable description

The goal of the Future Cities Project is to expand the Center of Competence for Future Cities of the University
of Porto, thereby unlocking the full potential of interdisciplinary research in urban technologies, while
strengthening knowledge transfer activities in close cooperation with local and global industrial partners.

The Industrial Affiliates Program (IAP) and the Entrepreneurship and Business Ignition Laboratory (EBiLab)
were proposed as two ways to ensure the long-term sustainability of the Center of Competence for Future
Cities of the University of Porto.

This deliverable describes the most active and important cooperation activities with our business partners, and
also the planned activities to be carried out under the umbrella of the EBiLab.

FCP-02-007-01-14 5
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2 Industrial Affiliates Program

The Industrial Affiliates Program (IAP) was proposed as one of the ways to ensure the long-term sustainability
of the Center of Competence for Future Cities of the University of Porto. The establishment of the IAP brings
companies to our ecosystem, which assures important partnerships and mutual benefit co-work. The
involvement of partner companies also brings direct or indirect financial support for the Center, and boosts
the participation of the Center in the consortium of future European projects led by companies. The IAP also
enhances technology transfer activities to pave the way for related product and service development and
commercialization by the industry affiliates.

Although the formal IAP is under development, the project already enjoys close cooperation with national and
international companies (small, medium and large), as well as municipalities in the Porto region, government
agencies and other public institutions. Their willingness to engage with the Center of Competence for Future
Cities of the University of Porto and with the Porto Living Lab was well evidenced by the support letters upon
the project’s submission to the European Commission and is effective by the already signed partnership
agreements and ongoing cooperation activities.

All the partnerships are now more mature and active, and the full deployment and integration of all the test
beds is enabling the creation of new partnerships, both with industry and academic institutions. It is now
becoming clearer and more tangible for the companies how important and valuable Porto Living Lab can be,
not only for research, but also for product and service development, as well testing and proof-of-concept
demonstration with manageable costs.

Some of the most active and important cooperation activities with our business partners are described below.

2.1 APDL

APDL is the harbour authority of the harbour of Porto (Porto de Leixdes) and the harbour of Douro (Porto do
Douro), whose area under jurisdiction comprises the coastal strip of maritime public domain in the city of
Porto, the whole estuary of the Douro River and the area of the harbour of Porto.

APDL
Administragdo dos Portos do Douro e Leixdes, S.A.

[=] Portugal, Matosinhos

PORTO DE

LEIXOES

E www.apdl.pt | www.portodeleixoes.pt

The harbour of Porto has 5 km of docks serving more than 3000 ships by year, and is the largest sea port in
Northern Portugal and one of the country’s most relevant infrastructures for international commerce.
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Figure 2.1 — Map and photos of the harbour of Porto.

The current partnership with APDL and Transportes Sarddo (see section 2.11) enabled us to deploy a vehicular
test bed in the harbour of Porto. This harbour test bed comprises 25 trucks, 2 tow boats and 2 patrol vessels
equipped with OBUs and 7 RSUs connected to the fibre optic backbone available at the port.

This test bed is part of the VANET test bed and acts as a small-scale city environment with high density of
vehicles. The testbed is currently in use not only for testing purposes, but also as the communication
infrastructure of choice for supporting harbour operations. More specifically, different members of the port
ecosystem such as the port authority, port operators and trucking companies use the vehicular network to
share critical information and improve the coordination and safety of key operations involving vessels, vehicles
and cranes.

2.2 Geolink

Geolink is a technology-based company and a spin-off from the Computer Science Department of the Faculty
of Sciences of the University of Porto (FCUP). Geolink was founded in 2007 by Michel Ferreira, a member of
the Future Cities Project, and by Luis Damas, which was the founder of the Computer Science Department.

FCP-02-007-01-14 7
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7// Geolink, Lda.
GEOLink

[=7 Portugal, Porto

H www.geolink.pt

Geolink develops and supplies fleet optimization solutions based on the connected vehicles paradigm. Having
several types of fleets as clients, ranging from pharmaceutical distribution companies to taxi centrals, Geolink
systems allow optimizing the complete mobility of vehicular fleets, from route planning to parking strategies,
with a second-by-second real-time monitoring of a comprehensive set of events collected by vehicles.

Since its foundation, Geolink was able to establish itself as the leading company in Portugal in the area of
electronic dispatch systems, currently powering eleven leading taxi centrals in the main cities of Portugal.
Geolink works with leading companies in the area of mobile computing and intelligent transportation systems,
such as Tom Tom, Samsung or Portugal Telecom.

Geolink develops and manages the dispatch system of Raditaxis, which also participates in the project (see
section 2.8). Geolink’s computational infrastructure and vehicular network powering this taxi fleet, provides
important real-time information and a mobile computing architecture distributed through hundreds of taxis in
the area of the city of Porto.

2.3 IBM

The Future Cities Project is working with IBM under the established partnership between IBM Portugal and the
University of Porto, which led to the creation of a local IBM center: the IBM Center for Advanced Studies (CAS)
in Enterprise Engineering and Management, located at the campus of the Faculty of Engineering of the
University of Porto (http://paginas.fe.up.pt/~ibmcas).

— EEE—— === = Companhia IBM Portuguesa, S.A.
= - E——a—
— — o —— (=1 Portugal, Lisboa
== B &

I " W E— ®

S EE—— Y E— 2 www.ibm.com/pt

The IBM Center for Advanced Studies (CAS) in Enterprise Engineering and Management (EEM) aims at being a
preeminent applied research centre of excellence in service science, management and engineering. It is
dedicated to foster collaboration among academia, industry, government and IBM Research Laboratories.
Other objectives include the transfer of scientific breakthroughs and innovations into IBM research and the

development of products and services for the benefit of IBM stakeholders.

‘ IBMCenters for Advanced 7
k ' EnterppisesEngineering and Management

Figure 2.2 — IBM Center for Advanced Studies in Enterprise Engineering and Management.
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The Future Cities Project is working with a specific IBM’s product: the IBM Intelligent Operations Center (I0C)
for Smarter Cities. This product is a central platform for planning, organizing, monitoring and sharing
information across city departments and agencies. The IOC offers integrated data visualization, real-time
collaboration and deep analytics that can help city agencies prepare for problems, coordinate and manage
response efforts and enhance the ongoing efficiency of city operations. Executive dashboard capabilities give
decision makers a real-time, unified view of operations, so they can see which resources are needed and
available.

The R&D team of the Future Cities Project is performing tests on large amounts of data generated by our test
beds, using the IOC from IBM. The I0C is being fed with data and events generated by the VANET test bed, and
the results of the data processing are being benchmarked with other tools used by the team. Future Cities is
also evaluating the possibility of developing apps on ‘top’ of the I10C, and taking full benefit from the 10C
features, such as events management and routing, data mining, and authentication and authorization control.

Intelligent Operations Center

City Governance
Policy
Visualization

sl o
Ersdichve Systems Intelligent Operations Center [ Aens |
=) PR Event  Semantic
— "% Rules  Models Workflows
ot N e
Standards Based
Interfaces -
___________ Service Bus i
Domain Specific

nEe. | Gateway Jif Gatowsy [ Gateway | m m Data Integration

v v

n - m wmms

§

Figure 2.3 — Architecture of the IBM Intelligent Operations Center for Smarter Cities.

The possible integration of the IOC from IBM within the Porto Living Lab is viewed by our partner as an
important demo and use-case for worldwide city leaders, and for the global market of management platforms
for smart cities.

2.4 Metrifly

Metrifly is a start-up company which analyses the performance and quality of 3G/4G and Wi-Fi networks in
real-time and stores it in the cloud. Metrifly shows how users experience Wi-Fi or mobile networks, by
collecting metrics to evaluate overall performance of the devices network and perform optimizations, enabling
an agile network management. The main market targets are telecom operators, in particular, Wi-Fi and mobile
network providers.

Metrifly

il metrifly

H http://metrifly.com
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Metrifly enables network operators to understand what is happening on the network (the actual coverage and
the quality customers perceive), and to identify possible failures and degraded quality of service.

The network measurements are made by the users at several points, which provides performance and
experience metrics. This is done by an Android app installed on the user’s smartphone, which collects data that
characterizes the network at a given location. Data is then transmitted to the cloud, and is made available to
the network operators at an online service with user-friendly dashboards.

The network characterization is based on a 3-step process: Measure — Report — Analyse.

The client application provides on-demand measurement of several performance indicators for the current Wi-
Fi and mobile networks. The application gathers metrics for visible APs and cells at a given location, such as
bandwidth, location, round trip time (RTT), signal’s strength (RSSI-received signal strength indication) and link
speed.

Figure 2.4 — Measure app.

Measurements are securely reported to the cloud platform, where they are processed and aggregated into
consistent data sets taking into account access points, cells, locations and network conditions. All the data
becomes available in real time through simple, easy to use and intuitive dashboards.

FCP-02-007-01-14 10
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Figure 2.5 — Report dashboard.

The collected measurements are available for detailed analysis on the cloud platform, allowing performance
comparison of different carrier networks, locations or access points, through visual tools like charts or tables.
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Figure 2.6 — Analysis dashboard.

Metrifly is working with the Future Cities Project on the characterization of the VANET test bed, in particular,
on the performance and quality measurement of the Wi-Fi network that has recently been deployed at the

FCP-02-007-01-14 11
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STCP’s buses. Metrifly provided us free access to its measurement platform, and our test bed serves as a pilot
and demonstrator of their technology.

2.5 Microl/O

Micro I/O was founded in 1998 at the enterprise incubator of the University of Aveiro and creates integrated
software and hardware solutions for its own products or for specific custom applications.

Micro 1/0
Servigos de Electrdnica, Lda.

@
o MiCro 170 e

- servicos de electranica, Ida.

E www.microio.pt

Under the supervision of the Future Cities Project, Micro 1/O is co-developing Wi-Fi environmental sensor
units, both static and mobile, for the Hybrid Sensor Networking (HSN) test bed (branded as “UrbanSense
Platform”).

The mobile units are made of environmental sensors installed on city buses, which monitor the city air quality
along its route. These sensors are positioned at the bus roof and measure different environmental parameters
(temperature, humidity, luminosity, particles and levels of pollutant gases: CO, CO2, NO2, O3 and VOC). This
creates a network of spread sensors along the city, which enables mapping the city’s air quality and
environmental conditions.

The static units are made of environmental sensors installed at specific city locations. These environmental
sensors are positioned at several street spots and measure different environmental parameters (temperature,
humidity, luminosity, solar radiation, particles, precipitation, wind speed, wind direction and levels of pollutant
gases: CO, CO2, NO2, O3 and VOC) and noise levels.

FCP-02-007-01-14 12
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(e)

Figure 2.7 — Static units: prototype unit (a and b), customized unit in the form of a flowerpot hanging on a building balcony (c and d) and
standard unit installed at a traffic light pole (e and f).

2.6 Porto Digital

Porto Digital was founded in 2004 and is a public/private partnership that was promoted in 2003 by the
Municipality of Porto (CMP), the University of Porto, the Portuguese Business Association (AEP) and Metro do
Porto. Porto Digital has several associated partners, which include public institutions, companies, associations
and universities.

Associagdo Porto Digital

Q Q [=7 Portugal, Porto

PortoDigital

2 www.portodigital.pt

Porto Digital deployed, owns and operates Porto’s metropolitan telecommunications infrastructure, which
includes an optical fibre ring network that connects all the University of Porto sites and covers most of the city
of Porto, and also a public access wireless mesh network which covers touristic and cultural areas. The main
goals are to allow the connected sites to improve their connectivity, to reduce their communication costs, and
to deliver broadband services to citizens, students, schools, universities, museums, libraries, institutions and
businesses at Porto.

=
5 n\n\
A )
R S {
ot Ll 3
/5 s WK o
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(c)

Figure 2.8 — Porto Digital’s optical fibre network: ring backbone (a), distribution sub-rings (b) and full network, which includes access fibre

(c).

The fibre metropolitan network is made of a 23 km fibre ring backbone with five points of presence (PoP), 69
km of distribution sub-rings and 62 km of access fibre. This network connects hundreds of public and private
buildings (e.g., the municipality itself, universities, hospitals and museums), and communication
infrastructures (e.g., telecom towers, Wi-Fi hotspots and traffic lights).

The Future Cities Project is benefiting from this close cooperation with Porto Digital because the RSUs installed
at the city centre are connected to Porto Digital’s optical fibre network, which provides fast and broadband
connectivity to each RSU of the VANET and HSN test beds.

Besides, Porto Digital also owns and manages a free Wi-Fi mesh network made of hotspots with 54 access
points (APs), which covers small parts of the city. We use this wireless network to provide connectivity to the
static units (environmental sensors units and image sensor units), which are being deployed in the city as part
of the Hybrid Sensor Networking test bed. The deployed RSUs also serve as an extension of Porto Digital’s Wi-
Fi network coverage, because each RSU also broadcasts with Porto Digital’s Wi-Fi SSID.

»
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drque da Cidade

o
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Restaurante Casaldo'Rios"s

AN g
Fundagdo Eugénio dé'Badrade : % .
® :
>

I P.n..f.., d.-c”_(.mi 3

i 7 s
» g ' j Casa dojInfante
s e o
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ClubjEluyiallPoTtuenseds

Figure 2.9 — Porto Digital’s Wi-Fi network coverage (hotspots location available at http://tinyurl.com/q578thg).
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2.7 PTInovagao e Sistemas

PT Inovacgdo e Sistemas is a subsidiary of the Portugal Telecom (PT) Group (www.telecom.pt) and develops
advanced products and services for the telecommunications and ICT markets. The main business of PT
Inovagdo e Sistemas is Research and Development.

PT Inovacgdo e Sistemas, S.A.

Y'Y InovAcAo
Rl €SISTEMAS

[=1 Portugal, Aveiro

E www.ptinovacao.pt

PT is an international operator focused in three main geographies: Portugal, Brazil and Africa; in addition, PT
also has investments in Asia, namely in Macao and East Timor. PT serves more than 100 million customers
worldwide and generated 58.4% of its 2012 revenues outside Portugal, including 53.3% from Brazil.

PT Inovacdo e Sistemas is developing a machine-to-machine (M2M) platform — Smart2M — for the smart cities
markets. Smart2M is a machine-to-machine service delivery platform, capable of supporting a new generation
of intelligent and innovative M2M services, in several areas and sectors of activity. Smart2M allows CSPs and
M2M SPs to create differentiation in M2M services, reduce churn in their customer base, generate new
revenue streams and reach customers in new markets. Smart2M simplifies the process of managing M2M
connectivity and accelerates the development of new services and applications in a broad range of verticals.

Cus luiner
Self-Service
Portal

SarvicaFxposura | oyer SMART2M

Inventcry
(Cornectivity
Resources &

Servces)

Rating &
Charging
Engne

Data

A B
Analytics Management

891.J0)28g

Resource Device Communicaticn
Aciivator Absfrachon Lover

* Merely iluslralive applivalur s
Figure 2.10 — Architecture of the Portugal Telecom’s M2M platform.
Presently, PT's M2M platform has the following features:

e  Multi-tenancy with support for B2B2C business models
e  Multi-application and multi-vertical

e  Multi-device

e  Multi-network (mobile & fixed networks)
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e Device management

e Device data collection, storage and processing

e Business rules, alerts and notifications

e Usage Reporting

e M2M BI/Data Analytics

e Open Interfaces for Integration with B/OSS (Fulfillment, Assurance, Billing)
e Web-based portals (management and customer self-service)

PT has been working together with the Future Cities Project in the specification of future versions of the M2M
platform, which satisfy our needs in terms of features and functionalities. Besides, both institutions are
negotiating a formal partnership, which may involve joint specification, development and testing of the
platform, pre-release access to the latest version of the platform and student training and certification.

The effectiveness of this partnership has been postponed due to the on-going reorganization of the PT Group,
as a consequence of the merge with Oi (the biggest phone company in Brazil), which will result in one of the
top 20 largest telecom operators in the world. The result of this merge may also be important for the Center of
Competence for Future Cities of the University of Porto, as it may bring new collaboration opportunities in
Brazil, which is very active on smart and future cities projects.

2.8 Raditaxis

Raditaxis is a private group of taxi owners with a fleet of around 450 vehicles operating in the area of Porto.

Raditaxis

q Cooperativa dos Radio-Taxis do Porto, C.R.L.
/\
R/\DIT//\&IS [=] Portugal, Porto

E www.raditaxis.pt

The company remotely monitors its entire fleet by using GPS and GPRS communications, knowing when
drivers accept services, when they arrive at the pick-up address, when they connect the taxi meter and when
they finish each service. The technology that supports the fleet managing system, which processed around
400,000 taxi requests in 2012, has been developed by Geolink (see section 2.2), which is also a partner of the
Future Cities Project.

Raditaxis has been working together with the Future Cities Project on the deployment of the VANET test bed,
in particular, on the installation of OBUs on city taxis. The collaboration between Raditaxis and the Future
Cities Project has been very prolific for both sides. Future Cities has benefited from the relationship with
Raditaxis, by attracting new voluntary taxi owners for the project, which allow us to install an OBU on the
vehicle. Apart from the natural motivation that many taxi drivers feel for collaborating with the University,
they also see added-value on this partnership, as they get free Internet access on their vehicles, both for
themselves and for their clients.

2.9 STCP

STCP is a state-owned company which dates back to 1872, and is the biggest public transport operator of city
buses in the city of Porto and its metropolitan area.

FCP-02-007-01-14 16


http://www.raditaxis.pt/
http://www.raditaxis.pt

FUTURE
D2.1 - Report on Industrial Affiliates Program and Entrepreneurship and CITIES

Business Ignition Laboratory PERL?J ECT

STCP
Sociedade de Transportes Colectivos do Porto, S.A.

STC P [=] Portugal, Porto

www.stcp.pt

STCP has a global fleet of 474 buses (54% powered by natural gas and 46% powered by diesel) with an average
age of 11 years, which includes standard, articulated, double decker and mini buses and 6 historic electric
tramcars with an average age of 75 years.

In 2013, STCP transported 79 million passengers around 6 cities and along 22.7 million km. Its network is made
of 69 bus lines and 3 tramcar lines along 480 km.

6 cities i 2500 bus stops 69 bus lines 3 tramcar lines

network

22.7 million

474 buses tramcars passengers km travelled

Figure 2.11 — STCP main figures at 2013.

The Future Cities Project has been working in close partnership with STCP on the deployment of the VANET
and HSN test beds. The VANET test bed now includes around 400 STCP buses equipped with OBUs and two
RSUs installed at two STCP’s bus depots. The HSN test bed involves the installation of 50 mobile units of Wi-Fi
environmental sensors on STCP’s buses, which is scheduled for the end of 2014.
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Figure 2.12 — Real-time bus location provided by the OBU’s GPS.
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The STCP technical and engineering teams have been working very close with the researchers of the Future
Cities Project in the specification and design of both systems, in order to comply with the company’s standards
and requirements regarding safety, equipment housing, electrical connection, mechanical fixing, vibration
isolation and weather protection.

One of the main goals of this partnership was to turn each bus into a Wi-Fi hotspot and to offer free Internet
access to bus passengers. This goal was recently accomplished. On the 22nd of September 2014, STCP — in
partnership with the Future Cities Project, Porto Digital (see section 2.6) and the spin-off company
Veniam’Works (see section 2.12) — launched a free Wi-Fi service, which covers almost the entire fleet (404 out
of 474 buses), for a testing period of six months. The service is already used by 20,000 passengers generating a
daily traffic of approximately 100 GB.

STCP Free WiFi

Bem vindo,
esta ligado a Internet.

L ol

ENTREE 4™ HOP IN AND
NAVEGUE @  SURF

_ SURF £
STCP Free WiFi A

HOW TO CONNECT
on WiFL o
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STCP| Porto Digital
surfing

& N{:}S M-f?zg

Figure 2.13 — Launch of the STCP Free WiFi service at the city of Porto.

2.10 Tnl

Tnl is focused on developing underground solutions for waste collection, and is specialized in creating
integrated solutions that allow full control and management over the waste collection systems in a specific
area or site.

Tnl

Sociedade de Equipamentos Ecoldgicos
I l Tn I e Sistemas Ambientais, S.A.

(=] Portugal, Port
beyondfuture ortugal Forto

www.tnl.pt

The Future Cities Project is working together with Tnl on the development of a monitoring system which
enables measuring and forecasting the fill-level of waste containers. This system comprises wireless fill-level
sensors, aggregator hubs, processing units and communication interfaces.

The biggest innovation incorporated on this system is the use of the VANET buses as ‘data mules’. These
vehicles carry the sensor data from the container or hub to a RSU, which routes the data to the destination
server.
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Figure 2.14 — Data mule concept (a) and system outline (b)

This system makes use of the existing vehicular network at the city of Porto to carry the container data to its
final destination, avoiding the cost of cellular communications. Besides, this monitoring system will enable the
Municipality of Porto to manage and design its garbage collection routes in a more efficient way, avoiding
unnecessary journeys and stops. These two system features save time and money to the Municipality of Porto,
and increase the garbage collection efficiency.

2.11 Transportes Sardao

Transportes Sarddo was founded in 1967 and is a company which offers domestic and international road
transport services.

Transportes Sarddo, S.A.

[=] Portugal, Matosinhos

B www.sardao.pt

Transportes Sarddo operates at the container depot of the harbour of Porto (Porto de Leixbes) with a fleet

equipped with several lift and moving trucks that allow the handling of empty and loaded containers at the
harbour.

Figure 2.15 — Lift and moving trucks from Transportes Sarddo at the harbour of Porto.

The current partnership with Transportes Sarddo and APDL (see section 2.1) enabled us to deploy a vehicular
test bed in the harbour of Porto. This harbour test bed comprises 25 trucks, 2 tow boats and 2 patrol vessels
equipped with OBUs and 7 RSUs connected to the fibre optic backbone available at the port.
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Figure 2.16 — Harbour testbed: architecture (a), truck location and communication range between vehicles (b).

This test bed is part of the VANET test bed and acts as a small-scale city environment with high density of
vehicles. The testbed is currently in use not only for testing purposes, but also as the communication
infrastructure of choice for supporting harbour operations. More specifically, different members of the port
ecosystem such as the port authority, port operators, and trucking companies use the vehicular network to
share critical information and improve the coordination and safety of key operations involving vessels,
vehicles, and cranes.

2.12 Veniam’Works

Veniam’Works is a technology-based start-up company and a spin-off from the universities of Porto and
Aveiro. Veniam, Lda. is a subsidiary of Veniam’Works Inc. (Cambridge, Massachusetts, USA), which was
founded by two members of the Future Cities Project (Jodo Barros from the University of Porto / Instituto de
Telecomunicag¢®es and Susana Sargento from the University of Aveiro / Instituto de Telecomunicagdes) and by
two founders of Zipcar (Robin Chase and Roy Russell, former CEO and CTO, respectively).

2 Veniam, Lda. | Veniam’Works Inc.

)
“pn.qm [=] Portugal, Porto | USA, CA, Mountain Vi
ortugal, Porto , CA, Mountain View

YA ODleS
WORKS = www.veniamworks.com

Veniam develops and supplies communication software and hardware that can be installed in any existing
vehicle, turning it into a hotspot and building a network between vehicles. It offers Wi-Fi offloading
capabilities, provides seamless low-cost connectivity and improves the reach and coverage of conventional Wi-
Fi hotspots.

Veniam signed an intellectual property agreement with the University of Porto, the University of Aveiro and
the Instituto de Telecomunicagdes (IT), which assures that the institutions receive royalties in exchange of
knowledge and technology transfer to the company.
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Figure 2.17 — Veniam’s multi-platform Network Operations Center (NOC).

Veniam has taken a leading role within the Future Cities Project in the design, development and deployment of
the VANET test bed (in particular, the OBU and RSU hardware and software), and has been using the test bed
for proof-of-concept and testing of its hardware and software solutions.

—
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Figure 2.18 — OBU version 2 (a), OBU version 3 (b) and example of an outdoor road side unit (c).
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3 Entrepreneurship and Business Ignition Laboratory

The Center of Competence for Future Cities of the University of Porto, together with the Faculty of Sciences
(FCUP), Faculty of Engineering (FEUP), Faculty of Psychology and Education Sciences (FPCEUP), INESC Porto
and IT Porto, is developing a set of activities which intend to promote job creation, entrepreneurship,
knowledge and technology transfer, and value creation. These activities occur in close cooperation with the
technology transfer office of the University of Porto (UPIN) and the science and technology park of the
University of Porto (UPTEC), under the umbrella of the Entrepreneurship and Business Ignition Laboratory
(EBiLab).

University of Porto

Center of Competence for Future Cities of the
UPIN University of Porto
FCUP
Entrepreneurship and Business

FEUP
— Ignition Laboratory (EBiLab)
UPTEC INESC Porto
IT Porto

Figure 3.1 — EBiLab ecosystem.

UPTEC was founded in 2007 and is the structure of the University of Porto dedicated to incubate start-ups and
host business innovation centers, supporting an effective knowledge and technology transfer among
academia, companies and markets. In 2013, UPTEC was the REGIO STARS 2013 winner on the Smart Growth
category (http://tinyurl.com/p3zyp2z) and was considered one of the best incubators/accelerators in Europe
at the London Web Summit People's Choice Awards. UPTEC is split into two types of support structures:

centres for business innovation and incubators, which are divided into four thematic centres: technology,
creative industries and biotechnology.

Over the last 7 years, UPTEC has supported more than 250 companies and helped create around 1200
qualified jobs. UPTEC was further able to attract to Porto highly innovative companies, creating a flourishing
ecosystem of innovators and entrepreneurs. In 2012, UPTEC had a GDP impact of 31.85 million euros and
generated 6.25 million euros in taxes. In 2013, UPTEC supported 165 companies (54 pre-incubated, 84
incubated, 21 innovation centres and 6 anchor companies).

UPIN was founded in 2004, and is the technology transfer office of the University of Porto. UPIN also acts as an
industrial liaison office (promoting and creating bridges between industry and the University) and an
intellectual property office (assuring protection and seeking valorisation of the University’s IP rights).
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The EBiLab intends to develop business and knowledge transfer strategies, and to implement a coaching plan
to help researchers and business partners foster new ideas and business opportunities. The proposed activities
include, among others:

e Drive companies, entrepreneurs, researchers and graduated students to identify and understand
business and development opportunities brought by future cities’ technologies.

e Help companies, already in the business, to disseminate their “futuristic views’, their solutions and to
identify partnership opportunities.

e Explore R&D capability supported by the Center of Competence for Future Cities of the University of
Porto to find proper solutions to complex problems, share their expertise, research outcomes and
their ability to grab and hold new opportunities.

e Work with business angels and investors to identify new investment and business opportunities.

e Organize a community space where entrepreneurs, researchers and students can discuss their ideas
and projects.

The setting up and promotion of the EBiLab is naturally planned for after all the test beds are fully operational
and integrated and when the most relevant R&D activities are more mature. Preliminary contacts with UPTEC
and UPIN have been established in order to promote several coaching sessions around the following topics:

e Entrepreneurship
e Business trends

e Technology trends
e Market needs

e Innovation

e |P protection

e  Venture capital

These sessions are scheduled to start in 2015, and will include real examples from start-up and more mature
companies.

We also intend to create synergies between the EBiLab and a similar idea that will be implemented by another
project — CloudCatalyst — also at the city of Porto. There is a strong synergy in terms of technologies and
local/regional scope of both initiatives, with EBilab devoted to smart and future cities topics, and
CloudCatalyst devoted to cloud computing topics.
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Figure 3.2 — CloudCatalyst project.
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CloudCatalyst — Reenergize productivity, efficiency and competitiveness of European economy through Cloud
Computing (www.cloudcatalyst.eu) is an European project funded under the FP7 ICT programme, which is led

by Portugal Telecom (Portugal) and whose partners are the EuroCloud (Luxemburg), Si-MOBIL (Slovenia),
Universidad Complutense de Madrid (Spain) and UPTEC (Portugal). The CloudCatalyst intends to facilitate the
development and deployment of new cloud computing services and also concentrate on the sustainability of
these initiatives, by developing business models, and promoting connection between research groups,
entrepreneurs, service providers, consumers and industry representatives.
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