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Abstract

We present QROWD, a project funded by the H2020 research
programme, which aims at improving mobility and trans-
portation, reduce pollution, and reduce costs for European
cities. To do so, it proposes solutions that leverage on inter-
disciplinary approaches involving cross-sectoral big data and
human participation. The main out of the project are two data
value chains in the sectors of urban mobility and public trans-
portation and a platform that can be used in other scenarios.

Introduction

Almost 75% of the European Citizens live in urban areas
(Eurostat 2015). Traffic congestion represents a cost ofe100
billion per year for the European community1. Furthermore,
road transport generates almost the 40% of the total CO2
emissions and the 70% of the transport emissions. Trans-
port represents a pivotal sector for the EU-28 countries,
since it involves almost the 4.4% of the total Gross Value
Added (GVA), e560 billions and more than 9 millions of
employees. To improve transport and mobility, EU spend
e7.9 billion in the period over 2007-2013, and expects to
spend a minimum of e12 billion in the period over 2014-
20202. QROWD is a project funded with e 3.5 million by
the EU Horizon 2020 research an innovation programme
(grant agreement n.732194)3. The project, that has begun in
December 2016 and will terminate in November 2019, is
part of the Big Data PPP Value Public-Private Partnership.
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1http://ec.europa.eu/transport/themes/
urban/urban_mobility/index_en.htm

2http://civitas.eu/eu-funding
3https://cordis.europa.eu/project/rcn/

206181_en.html

The partners
Eight European partners collaborate in QROWD: (i) Univer-
sity of Southampton (QROWD coordinator): one of the most
prestigious universities in the United Kingdom; (ii) ATOS:
Spanish company focused on business technology; (ii) Tom-
Tom: the world’s leading supplier of in-car location and nav-
igation products; (iv) The Municipality of Trento (Italy); (v)
AI4BD: Swiss company that develop the software assets;
(vi) INMARK: a business and marketing consulting com-
pany based in Madrid; (vii) InfAI: Universität Leipzig is one
of the oldest in Germany; (viii) UniTN: the University of
Trento is a leading academic institution in Italy and Europe.

Objectives
QROWD’s objectives span multiple relevant topics in the
smart cities paradigm, from big data and information tech-
nologies, to participatory sensing and crowdsourcing involv-
ing citizens. QROWD aims at facilitating the exploitation
of cross-sectoral big data about individual and public trans-
portation in combination with additional available sources
such as weather conditions and infrastructure information to
create a comprehensive overview of the city from a mobil-
ity point of view. QROWD tools will support (i) participa-
tion and feedback of various stakeholder groups, (ii) flexible
crowdsourcing services for cross-sectorial Big Data integra-
tion along the entire Big Data value chain, and (iii) synchro-
nization of the varying speed of human and machine com-
putation in a hybrid Big Data value chain.

Outcomes
QROWD’s main outcomes can be divided in two categories,
one at the data level and one at the technology level. Con-
cerning the latter, QROWD will produce a platform that
integrates cross-sectoral and cross-lingual technologies in-
cluding algorithms and tools covering all phases of the
cross-sectoral Big Data Value Chain (Curry 2016) building



on W3C standards and capitalizing on a flexible and effi-
cient combination of human and machine-based computa-
tion. About the former, QROWD will create two data value
chains in the sectors of urban mobility and public transporta-
tion using a mix of large scale heterogeneous multilingual
datasets.

Use cases
The project counts two business cases divided into 11 use
cases. The identification of the use cases was driven by the
Municipality of Trento (Italy) which aims to reduce urban
traffic as well as CO2 emissions. We highlight in this abstract
the Completing mobility infrastructure information use case:
The Municipality has incomplete or incorrect data about mo-
bility infrastructure in the city (e.g. bike racks and disability
parking spots), sending employees around the city to locate
them is time-consuming and expensive. An alternative is to
rely on Volunteered Geographic Information systems like
Open Street Maps, however, they depend on the size and en-
gagement of the community, where municipalities have little
to no control. We propose two solutions for this that we will
demonstrate in the workshop: (i) the first one is named Vir-
tual City Explorer (VCE) allows both paid and volunteers
contributors to virtually explore cities through an integration
with Google Street View 4 to discover specific PoIs accord-
ing with given guide lines; maps generated with the VCE can
be fusioned and interlinked with available maps, and further
augmented via other crowdsourcing tasks (e.g. giving to the
crowd bike rack snapshots from Street View taken by VCE
workers to count their capacity). For further confirmation
of items with a low confidence value, our second tool (ii)
based on the i-Log mobile application (Zeni, Zaihrayeu, and
Giunchiglia 2014), generates spatial crowdsourcing tasks for
citizens engaged via challenges defined by the Municipality.
Each completed tasks gives citizens the opportunity to earn
points redeeemable for rewards.

Some other project use cases are: (i) the Modal split esti-
mation that is a fundamental formal metric for understand-
ing how citizens use various means of transport. For which
we implement through i-Log a virtuous interaction between
the citizen that generates a data trace, and the machine that
analyses it for inferring trips and transport modes ; (ii) Park-
ing Availability computation to compute the probability to
find a parking spot for four/two-wheeled vehicles, where we
plan to combine camera stream analysis with spatial crowd-
sourcing to collect data to improve the computation; and (iii)
Citizen dashboard, where citizens can access useful infor-
mation about mobility in Trento.

Expectations
One expectation is to foster the discussion on citizen partici-
pation and engagement and how crowdsourcing approaches
can enable them.

With respect to the projects confirmed to attend, we
identified collaboration opportunities with the CrowdTruth
Project5, which is developing a workflow to harnesses the

4https://www.google.com/streetview/
5http://crowdtruth.org/

Figure 1: The interface of the Virtual City Explorer: a tool
to explore cities to discover mobilitys PoI according with.

diversity in human interpretation to capture the wide range
of opinions and perspectives, and thus, provide more re-
liable and realistic real-world annotated data for training
and evaluating machine learning components. This project
could provide relevant insights on using micro-tasks for
crowdsourcing, although we aim at involving not only crowd
workers but also citizens. The second one is the SocialGlass
Project6, which combines machine learning and data science
with human computation and user modelling to improve the
study of human mobility and migration, energy consumption
behaviour, social area analysis, and societal inclusion. This
project shares the (Big) data-driven approach of QROWD,
and could actually integrate our people-centric data with
their focus on social data, such as geo-enabled social media
and location-based social networks (LBSNs).
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