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Project Achievements

Real-time location-aware road weather services
composed from multi-modal data

Adverse road weather conditions and air
pollution are challenging for human dri-
vers, urban population and for automated
vehicles. To reach the safety, comfort, and
efficiency  benefits of Cooperative,
Connected and Automated Mobility, vehic-
les need to sense road conditions and see
beyond the fog and/or rain wall.

Main focus

The recent development of C-ITS stan-
dards based on a common ITS station
communication architecture is an opportu-
nity to break-up the historical separation in
non-interoperable silos. In particular, the
definition of a generic messaging system
and a data publication/subscription service
allow ITS stations run cooperative applica-
tions with the potential to improve ITS
safety, sustainability, efficiency and com-
fort beyond what can be achievable by
stand-alone systems. Therefore, exploiting
and further extending C-ITS standards,
has the potential to expand the local data
collection mechanisms from traditional
road weather and pollution data sources
to completely innovative ones. A new ge-
neration of solutions is now possible, ta-
king advantage of the integration of
roadside units and road weather/pollution
stations, vehicle’ data, road weather sen-
sors and ultimately the mobile device data
from each handheld device from the road’
users.

A system allowing to warn any driver, the
urban population, and automated cars,
with practically any kind of on-board in-
strumentation would be interesting to
many national road authorities and could
contribute to the overall road safety, effi-
ciency and comfort. Dedicated sensors
embedded in vehicles can also report pol-
lution level to build high-resolution dyna-
mic maps accounting both weather and
pollution, besides all other data already
available in such maps.

Approach

+ Pervasive, fine grain, sensing using pro-
be vehicles and road weather/pollution
stations, integrated in the Cooperative
Intelligent Transportation Systems (C-
ITS) architecture.

+ Leverage on C-ITS technologies to take
the most benefits from a real-time analy-
sis of the data gathered from weather
and pollution sensing technologies and
provide an on-time appropriate reaction
to the drivers/automated vehicles.

¢ The recent development of C-ITS stan-
dards based on a common ITS station
communication architecture is an oppor-
tunity to break-up the historical separati-
on in non-interoperable silos.

+ Build real-time, high-resolution, location-
aware road weather/pollution services
composed from multi-modal data

Achieved results

The SARWS project succeed to build end-
to-end architecture for road safety, locali-
zed weather forecast, and air quality moni-
toring based on V2X communications.

Figure 1: eLichens air quality unit and dashboards



Central Broker
(ORION)

Good air quality ahead,
no incoming restriction

| Aveiro as scheduled A

(1)
Figure 2: Cross-border interoperability for road weather (1) and air quality (2) applications.

+ Definition of a common architec-
ture, both to integrate weather
and pollution data in the C-ITS
and to aggregate different use
cases.

+Use of NGSI-LD, standardized

by ETSI Industry Specification
Group CiM (cross-cutting
Context Information Manage-
ment), in the central broker to
support cross-border interopera-
bility.

¢ Proposal of SARWS message

format, an extension of ETSI
Local Dynamic Map (LDM), to be
submitted to standardization
within ISO/ETSI.

+Design and implementation of
novel sensing hardware

+ High-definition road-weather
forecast and air quality maps

+ Implementation of three end-to-
end pilots, with interoperability
based on ETSI-CIM APl and
extended LDM messages.
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+ Organization of two workshops
integrated in IEEE flagship con-
ferences: the International work-
shops on Next Generation Road
Weather Services (NG-ROWS)

+ The special issue “The Weather
and Pollution Sensing for Intelli-
gent Transport Systems”, in the
MDPI Sensors journal (ISSN
1424-8220)

+ A total of 18 papers were publis-
hed in journals and conferences,
and some more are in the pipe-
line to be published.

Impact

The project has filed 7 internatio-
nal patents, has deployed over 15
prototypes and field trials, and
over 40 new products have been
developed based on the project
results. In average, industrial part-
ners expect a tenfold return of
investment, within the next three
years. More optimistic estimates,
of a large company, envision a
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100x return of investment in their
IoT market segment from the tech-
nology developed in SARWS. 40+
new permanent employees were
hired by the partner organizations.



