SPANISANDPORTUGUESECOMMENDATIONS.
AUTOMATED ROAD TRANSPORT IN HORIZON 2020
26th JU_Y2016

INTRODUCTION

The Horizon 2020 Spanighd Portugues®ekgation andSanishand Portuguesetakeholders would
like to acknowledge the opportunity to contribkei and support the European Commission in the
GAutomatedRoadTNI Y a L2 NI ¢ A YL SYSYy (I GA2y ®

Recalling that:
G dzizy2Y2dza +*SKAOf Sa¢ IINB ARSYGATFTASR [ a 2yS 2
fAdSa¢ O69dzNRBLISIHY t I NIRDYSy Gl NBE wSaSk NOK { SNIA
& utonomous Vehicleg are proposed as potential solution to decrease the road accidents.
G9! /2YYAAaaA2ySNI F2NJ ¢ NI yaLitlmiovatioh aré iScieasinglydzt O
shaping the future of road safety. In the medium to long term, connected and automated

driving, for instance, has great potential in helping to avoid crashes, and we are working hard to
put the right framework in place(Ref 9

Gl dzi2YFiSR w2lIR ¢NIXyaLRNIé¢ Aa | ySg OFff A
integrated Transport in the Work Progranen2016/2017 respect to Work Progranem
2014/2015 and itonsidered envisaged as an area of growing importance at EU level.

Emphasizinghat to achieve the high challenging goals at European Level and Declaration of Amsterdam
(Cooperation in the field of connected and automated drivingl®4April 2016) only wilbe possible

with a real and true collaboration of all involved actors, European Institutions and Member States
including Spairand Portugal In particular, as defined in the Declaration of Amsterdam and with the
scope of Horizon 2020, Spaind Portugahre eager andchavethe regulatory and technical conditions

G2 ONBI (S LI askaledckoborder $edting Fo? dhhndctedNEh& automated driving
G§SOKy2ft23AS4ax o0FaSR 2y | 02YY2y 9dzNRPLISIY I LILINEI C

Stressing thatdsting, validation and certifitin activities can find an ideal scenario and competences
thanks to ourcountiesNB 3 dzf | 1 2 NB & A (i dzl G A 2 ybased ¢ thé KiBwirg 8Qsiae NI &
policy and technical level:

Spain is a leading country in automated vehicles regulatioer dfte DirectorateGeneral of

Traffic (DGT) issued a regulation to permit full automated driving test (16/11R&f) §. This
regulation permits field operational test in all the territory; an example, the following test sites

are already equipped to host field operational téi&e for example (controlled Test Sities, Urban

and InterUrban): (1) CatalanRegion Living Lab with more than 6000Km of roads digitalized; (2)
Spain/Portugal ONR &84 02 NRSNJ (S&0Ayart A (Ref Blladilirelezait o { /
stakeholdes are working in a close collaboration framewbi8) Madrid City urban/interuban

test sites likethe high occupancy lane {8 BUS VAO) and-BD ring road (4) Three different

Living Labs in Vasque Country Region.

TKS a{ LI yArAakK { 4N G893 And thyovafod RES OS5 A rapt<its/ah
effort to align Spanish policies with the RDI objectives pursued by the European Union; (2) it is
fully aligned with the Horizon 2020 objectives and thematic areas; (3) it establishes challenging
objectivesto contribute to Horizon 2020 by all the Spanish R&D ecosystem and the objective to
achieve the 10% of the call budget in 20R@{ 5§

Span is a Member State in which the automotive industry plays a major role in the economy: (1)
8" largest car maker in the world and®2n Europe. European leader in commercial vehicles; (2)

! CTAG Tec. Center (Galicia Region) has a Memoradum of Understarittin@irauit Vasco
Sameiro at Brag@Portugal Ref §
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http://www.europarl.europa.eu/EPRS/EPRS_IDAN_527417_ten_trends_to_change_your_life.pdf
http://europa.eu/rapid/press-release_IP-16-863_en.htm
http://www.dgt.es/Galerias/seguridad-vial/normativa-legislacion/otras-normas/modificaciones/15.V-113-Vehiculos-Conduccion-automatizada.pdf
https://ec.europa.eu/inea/sites/inea/files/fiche_2014-eu-ta-0669-s_final.pdf
http://eshorizonte2020.cdti.es/recursos/doc/eventosCDTI/7_Conferencia_PM/44802_14111411201316413.pdf
http://ctag.com/en/laboratorios/lab_electronica/systemtestuseracceptancetests/

83% exported to more than 130 countries; (3) 17 vehicle manufegjylants are installed in

Spain of the following EU and international major OEM: PSA PeugedrCiHtSSAN, Renault,
Mercedes Benz, IVECO, VW, SEAT and GM; (4) More than 1000 automotive components
companies implanted; (5) 6% of the industrial GDP ZBb,8irect employments; (63% of
investment in R&D.

Portugal is a Member State in which the automotive industry has large weight in the economy: 4
vehicle manufacturing plants are installed in Portugal namely Autoeuropa (Palmela), PSA
Peugeot Citroén (Manglde), Mitsubishi Fuso Truck Europe (Tramagal), Toyota Caetano (Ovar);
around 200 automotive components companies are implanted representing 4.6% of the
industrial GDP, 42,000 direct employments, exporting 84% to more than 172 countries which
represents 6700 million Euros. This industry has increased around 5% with a business volume of
8.000 billion Euros. The investment in this sector is based on innovation regarding product
development and engineering processes. As an example Bosch is representedugalPloy

Bosch Termotecnologia, S.A., in Aveiro, Bosch Car Multimedia Portugal, S.A, in Braga, and Bosch
Security Systems S.A., in Ovar, developing and producing a wide range of products, namely hot
water solutions, car multimedia, and security and comioations systems, most of it exported

to international markets. For instance, Bosch Braga is one of the main centres of the Bosch Car
Multimedia Division in the world for R&D with 2.200 associates.

Information and communications technologies are areas veh8pain has risen to the top in a
ydzY o SNJ 2F GKSasS aSOi02NRX a {LIAYyQa AyF2N)
solutions for needs such as air and road traffic control, security in public spaces and digital ones,
and mobile telecommunications. THET sector in Spain boasts a large group of solid and
competitive companies that are favorably positioned internationally, and are leading in their
activity areas The digital securityis a key area irAutonomous Driving, and Spain plays an
important role in this area.According to ONTSI reporR¢f 3, there are more than 530
companies working in ®@grsecurity area witla turnover of600 Million of Euros This subsector

has inveted 79 Million of Euros in R&D.

Information and communications technologies are areas where Portugal has risen to the top in a
ydzYo SNJ 2F (KS&aS aSOi2NBRIZ Fa t2Nldedlpbvildd AY Tz
international solutions for needs such as air and road traffic control, security in public spaces
and digital ones, and mobile telecommunications. The ICT sector in Portugal boasts a large
group of solid and competitive companies that are falay positioned internationally, and are

leading in their activity areas. The ICT sector represents 6% of the Portuguese GVA, 3.7% of the
0dzaAySSa (daNYVy2OSNE YR Mo 2F LINRPFSaaAz2yl fa
de Especializacdo Btf A ISy iS> ¢SOy2f 23AFa RSRaFTF2NYI cen 2

Infrastructures should be considered key enablers for the development of autonomous driving

and Spanish stakeholdehave the expertise and interest to develop solutidfs: several years

there has beena growing presence df LJF YA A K O2Y LI yASa Ay GKS I|yy
top transportation developers by the US publication Public Works Finaacihdpain wathe

raking leading country in 2013Réf 9. Spanish stakeholdersan facilitate the necessary
adaptation of infrastructures in different scenarios, inchglithe complex urban arena, where
technological approaches facilitating very high added value services and standardization
activities are to be deployed to facilitate the successful introduction of safe autonomous driving

Infrastructures should be conside=d key enablers for the development of autonomous driving
and Portuguese stakeholders have the expertise and interest to develop solutions. Portugal has
a freeway network of around 3,065 km, operated by 15 companies, representing 20% of the
National Highway Network with a density of 34 km/1000km2, above the European average.

For instance, Brisa is a Portuguese leading company and one of the world's largest highway
2LISNI G2NB LINBaSYydSR Ay GKS FyydzZt NIy{Ay3a 27
the US publication Public Works Financing. This leadership company is focused on innovation

Page2/ 184


http://www.ontsi.red.es/ontsi/sites/default/files/caracterizacion_del_subsector_y_el_mercado_de_la_ciberseguridad.pdf
https://www.fct.pt/esp_inteligente/docs/TIC_ENEI_Lisboa.pdf
http://www.pwfinance.net/document/research_reprints/Charts%201013/Ranked%20capital.pdf

and is positioned as a transversal supplier of mobility solutions. That was the case of Via Verde
solution that made Portugal the 1st country in the world withamn+stop integrated toll charge.

Space sector should play also a relevant role. In this sector, &p#a to thefifth position
(sevenh worldwide in satellite manufacturingn Europ@ and employs more than 3,300 people.
Spain participates successfullyvanguard projects such as EC Galileo and Copernicus and ESA
Space Missions

¢t2RIF&X Y2NB GKIYy KIfF 2F GKS 62NI RQa&a LJ2 Lz |

urbanize rapidly. By 2050, twib KA NRa 2F GKS 62NI RQa dXtddiihg GA2Y

to the United Nations. Urban environment plays an important role to successfully introduce
autonomous car in a safe and harmonious way. Portuguese municipalities are aware of these
challenges. Lisbon was ranked as a Sothern European citg détilve by the Di Intelligence

al 3FTAYS 2F (GKS CAYylFyOALf ¢AYSad t2NI2 Aa |
an European Project of the 7th framework program, where researchers, companies and startups
have been developing and testingchnologies, products and services, exploring such subjects
as sustainable mobility, urbastale sensing, safety and privacy, as well as quality of life for
citizens and their families.

Acknowledginghe vital importance of a properly balanggarticipaton between research activities
and close to market actions is a key aspect for the autamgsnroad transport systems. Above all,
together with automotive industry including OEM and bus industry, the universities and technological

centers should also be cadh RSNB R NBt S@Fyid FOdG2NAR Ay (GKS al dziz2y

initiatives as they will be key enablers of the European Open science strategy. Previous initiatives like
Green Cars in the 7th Framework Progransheuld be considered as a goexdample

The Horizon 2020 Spaniahd Portugues®elegation and Spanistnd Portuguesstakeholders
recommend the fobwing:

(ANNEX 1) STRATEGIC AND OPERATIONAL RECOMMENDATIONS for:

G 2NRT 2y Hawn® { YENIIZ INBSY | yRI202¢ (1 SIKNIGG DR ¢
following strategic areas:

VEHICLE / SIMULATION

VEHICLE / VALUE CHAIN
INFRASTRUCTURE / ROAD
INFRASTRUCTURE / SPACE
COMMUNICATIONS

INDUSTRY 4.0 & AUTONOMOUS DRIVING
LEGAL AND SOCIAL ISSUES

Based on the:

(ANNEX 2)a { LJ- y A &0KA SGil LA Chikecte@ i theSSpanish Technology Platform for
Automotive and Mobility (Move2 Future)

AND
0! bb9- 00 At 2NIidzadzSasS OF LI OAGASa OF G tf 23dzS
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(ANNEX 13TRATEGIC AND OPERATIONAL RECOMMENDATIONS for:
G1 2NAT 2y HAHN® { YERUENBMBESENIYR2AYGEBNEG HAM(

I RECOMMENDATION '”f.'cz?‘“"e
iming
VEHICLE / SIMULATION
1 [New functional safety and functional validation methodologies and tools for C&AD 2018
vehicles.
Description:

The complexity of C&AD related technologies andtfanalities has the potential risk
creating a big gap between developers and validators/certifiers. To avoid this risk,
harmonised methodologies and tools must be developed to be able to allow
independent 3rd party certification of safety and penfiance of new and future
technologies through a convergence of test track, simulation and FOTSs.

2 | Development of platooning of commercial vehicles and private passenger vehicle 2018
platooning. Demonstration pilot assessing risk scenarios, risk mode]lar
reliability. Description:

Using the knowledge and experience of heavy vehicles, make the assessment of
conditions, infrastructure and potential of this technology. Assessment of public
acceptance of using private passenger vehicle inaplaffleh 8 * wSy (| ¢

3 | Needs and development of V&V assessment tools and protocols for conditional to 2018
HAD vehicles levels

Description:

The increasing vehicle automation lack nowadays of intensiveetfestive and
standardized methods and tools towds a complete V&V fadlafe operation product
release.

4 | Testing methodologies for validation and certification of control algorithms in 2019
Automated Vehicles

Description

The modularity and adaptability should be considered in the new software tools fo
vehicle modelling. The Driver is always considered in the control loop (DIL).

VEHICLE / VALUE CHAIN

5 | Precrash adaptive technologies for a new generation of safe restrain systems on 2018
interior design for HAD.

Description

The challenge to redudatalities in AV impliethe need to have newestraint systems
capable of take advantage of pogash signals to cover the multi occupant poses an
layouts.

6 |BMS (Battery Management Systems) for AV 2018
Description
Gathering the information of drivereeds and the environment can help to an optimg
management of comfort parameters in order to supply the adequate conditidhs wi
adequate energy consumption.

7 |Integration of key components and interfaces in Automation Road transport 2018
(Value Chain &ommunications & Road)
Description

The performance of the autonomous vehicles is highly dependent on the comg
they integrate. Although the autonomous vehicle has elements that has only se
vehicle level (mapping, trajectory generation or tragfinthey rest on lower lev
components that provide services to the upper level control systems.
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RECOMMENDATION

Indicative
Timing

These components include:

Environment recognition (Sensor components)
Distributed actuation system

Connectivity

HumanMachine interaction
Systemarchitecture

Safety and Reliability

Electronic road signaling

High density navigational standard

gegegeegeee

A correct design of these elements highly reduces the requirements for the upp
controller, facilitating the integration. So, interfacing all &lger in a common wa
should consider the following aspects:

Environment recognitiort KS 61 aAa FT2NJ a1 SNB I OOA RS
with sensors that record the environment better than a person. For sensor fusic
the evaluation of tle sensor data is investigating on the artificial intelligence, in w
development applies its extensive experience in sensor systems and contro
Additionally, the mirrors can be replaced by camera systems that not only in
safety, but also rduce CO2 emissions from road vehicles.

Distributed actuation system:as it is the case with the modern vehicles, actua
systems already perform functions that remain transparent to the driver (like trg
control or ABS in brakes, steering supparhong others). Autonomous vehicle shg
maintain these functionalities at the time they require new ones for sharing
information (system status, monitorized or estimated data shaghgh { S NZE-)
and for performing autonomous maneuvers in aficednt way. The development
these new components represents an important challenge both for the Tier 1 p
view, and also for the OEM, as coherent system architecture is finally requit
consequence, a tight communication between them and WitlDs is necessary. In {
framework also the use of simulation techniques will be fundamental for assurir
final functionality.

Connectivityinternet and 10T (Internet of Things) will be the "sixth sense" of the ve
Thus, it is working on aeffective backend system with precise information on {
traffic situation. It is based on the sensor data exchange among users of publig
and traffic mainframes. Data exchange increases the range of the sensors and
the vehicle to "see what'around the corner”. In case of road events like cras
restricted traffic of any case, a warning alert can be broadcasted to the road

preventing other drivers to take paash countemeasures like reducing speed
taking an alternative path. lnase of postrash events the aggregated information g
number of vehicles. Custom messages could automatically be presented into das
and even speed could be limited without driver intervention.

Human Machine Interactionf one vehicle reaches motorway exit in fully automati
mode and e.g. the driver must take up the task of driving, what would be the strats
follow? Some systems should be required to attend these cases, as well as fo
general interaction between the vehicle and tldeiver. Moreover, testing ne
approaches for solutions to the changing demands in regard to HMI (Human M

Interface) will be required.
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RECOMMENDATION

Indicative
Timing

Systems Architecturd&uture system architectures for automated driving must mar
safely the huge volume of data be processed in the vehicle. In very short time mu
processed one gigabyte of data from the sensors in real time. The increased p
sensors and the huge volume of data require powerful and reliable harg
(electronic) and software architegts. In this connection, the obtained informat
from the sensors should be efficiencly merged by adequate state observers.
Safety and reliability: An automated vehicle must be no less safe than the human
2T G2RIF&@Qa NERI R (i Ndsgach3ddl bedléna td defihe theksst
the safety requirement, and verifying that that safety requirement has been met &
specific vehicle system. Besides, the challenge to reduce fatalities and severe
with AV (Automated Vehicles) ingd the need to have adaptive, intelligent, and ac
restraint systems capable of take advantage of-grash signals and be adaptive
cover the multi occupant poses and layouts.

Today the driver assistance systems support the driver of the vehidasé of failure
the automated driving should allow the vehicle to safely continue the trip or finish
safe and controlled way. So, e.g. redundant systems and sophisticated brakes w|
developed. It should also be taken into account secugajrest possible manipulation
This type of security will require continuous updating of vehicle software, and
technology will be always the last one.

Electronic road signalingonventional signaling of the current roads is a very lin
set of hformation, difficult to change and maintain. Vision systems have to make a
effort in terms of processing to translate this information into a digital one. Elect
signaling combined with iboard radar systems could increase the amount
information available for guiding automated driving. Moreover, the infrastructure ¢
be adapted to variable traffic or meteorological conditions. There is an enof
potential to improve efficiency of traffic management in crossings and roundabg
there exsted a bidirectional communication between the vehicles and
infrastructure.

High Density Navigational standardCurrent navigational standard messaging
NMEA (including AIS, AB$Y is based on relatively lenate exchanged and ops
information,mainly based in GPS postion and vehicle speed with a precision of so
meters in the bestase. If it is required that the precision is increased in some part
areas to the order of centimeters and additional dynamic information is exchg
between vehicles, like acceleration or yaw rate, a new standard for naviga
messaging will be required, improving synchronization performance and security.

Autonomous driving of heavy load transportation systems

2018

INFRASTRUCTURE / ROAD

Road certification for HAD deployment

Description:

Validation and certification of existing and future roads to validate its suitability for
different levels of connected and automated vehicles. Mapping of European roads
C&AD functionalities that cdre used on them. Support the review and creation of r
standards from a vehiclefrastructure merged point of view.
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RECOMMENDATION

Indicative
Timing

10

Needs and development of new road infrastructure

Description

Infrastructure elements (as road markings, lighting, and signi&yeand V2|
communications,..), which increase scene understanding will be key to provide
appropriate solutions for HAD vehicles.

2018

11

Physical and virtual Road design needs for operational, safe and energy optimizat
in the context of HAD vehicleadvent.

Description

The advent of HAD vehicles raises the concept of virtual roads. In the mixing
environment prone to be extended in next years, it is a challenge to make physical
virtual road design compatible.

2018

12

Immediate integration of ingant & foreseen hurdles on the road within dense urban
areas.

2018

13

Infrastructure Based Radar Positioning System for Vehicular Guidance

2018

INFRASTRUCTURE / SPACE

14

Improvement of positioning technologies facilitating Automated Driving
Description:

Currently GNSS is not used as a core techonology in AD due to limited performan
terms of accuracy and reliability necessary for such applications.

A dedicated approach is needed in the following research amd@selopment of cost
effective solutins based on the use of GNSS (alone or combined with other space
nonspace based technologies) which provide satisfactory performances for AD.
-Improvement of cartography precision, necessary in different AD applications

2018

COMMUNICATIONS

15

Advan@&d interaction protocols between partially to fully automated vehicles
Description:

Further research on implementation and validation of HAD complex interactions is
needed with higher integration of cooperative communications i.e. smart autonom
interseQG A 2y &> YARKkE2y3a NIy3IS GNIFFAO ¥
mixed scenario (with normal, cooperative and different levels of automation).
Standardisation and interoperability is crucial to maximize impact and minimize ve
lock.

2018

16

Deployment of ATS services to facilitate and validate the integration of the
connected and automated vehicles in the urban environment

Description

This topic aims to overcome the gal between tH& £services and the connected an
automated vehicleCurrently, Automated Road Transport has mainly been focuse(
the vehicle itself. Within this potential topic, thdTS services and the automated
vehicle will be connected.

2018

17

Cooperative control for Connected and Automated vehicles
Description

Vehicle management is needed for complex cooperative situations including semi,
and fully automated vehicles, based on: Extreme external conditionstifRealoftware
safety/verification and osline fault detection.

To maximize the benefits of autated vehicles they will need to be connected to
enable two types of cooperation in the sensing and driving processes. Automated
vehicles will need to cooperate in the sensing process to enable tHeweaglerception
of the surrounding environment. Cooptive driving will be needed to enable efficien

and safe coordinated driving maneuvers.
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RECOMMENDATION

Indicative
Timing

18

New testing procedures & tools for the cybersecurity vulnerability assessment of t
main transport agents.

Description

Today's automobiles contain a sigrdint number of different electronic components

networked together that as a whole are responsible for monitoring and controlling

state and performances of the vehicle. In addition, the connected vehicle and autg
driving is already a reality and ipenetration rate will enhance exponentially in the n
years. In the next future, it will not be able to guarantee safety without security. Th
also one of the raising threats regarding user acceptance and the successful depl
of connected andw#omated vehicles. So, it is necessary to develop an objective s€
evaluation procedure in vehicles and in other transport elements, easy to reprodu
to develop the needed testing tools to assess the degree of these agents protectid
impactagainst these cyber attacks

2018

19

Services for the Automated Vehicle

Description:

Much research & development is being made in technologies which are making A
reality. Automated Vehicles (which will also be connected vehicles) will lead to ne
servces derived from the less relevant role of the driver in the driving task, oriente
towards an increase of safety and driving efficiency.

2019

INDUSTRY 4.0 & AUTONOMOUS DRIVING

20

Automation pilots for the industry environments (Industry 4.0)

Descriptia

ldzi2Yl GSR OSKAOf S&a akKz2dZ R 0SS LI NI 27
industry environments (e.g. logistics, airports, ports, foundries, etc) could take
advantage from automated industry vehicles which will improve efficiency, safety ¢
conpetitiveness of the European industry.

2018

21

Automated Driving in other environments

Description:

Much effort is devoted to the development of AD for the mass market, for public
transport and for commercial vehicles. AD can successfully be applied wpecific
environments with clear benefits, but his might require the development of specifiq
vehicles and/or infrastructure for the purpose.

2019

LEGAL AND SOCIAL ISSUES

22

Arbitration and Control sharing between the Driver and the Automated Vehicles
Description

When the implementation of the different automation leves (SAE J3016) is implen|
there is still an open question: When should the drivers or the automated systems
able to take control of the vehicle?

2018

23

Legal assessment and predures for new ITS functions and HAD.

Description:

Taking in advance future legal necessities such as new legal framework or needs
modifying the existing one.

2018

24

Market deployment regulation and policy for C&AD vehicles.
Description:

Consenssibuilding among industry and policy makers to enable a harmonized and
European level acceptance of an updated review of the currentapgeval process
that allows market deployment of C&AD vehicles in European roads. Two way apj
Technical and legj looking to maximize safety and efficiency of these technologies
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RECOMMENDATION

Indicative
Timing

25

Analysis of public acceptance and its associated environmental impact of the
autonomous and seHdriving vehicles in Europe

Description

Confidence in the technology used is thasib for acceptance of automated driving ar]
this is achieved from the intelligent dialogue between the driver and the vehicle. S
driver should know continuously what exactly is going to be the next maneuver of
vehicle. The growing expansion bése systems increases the acceptance of future
automated driving functions.

In order to gain a better understanding of acceptance of autonomous driving by ay
drivers around Europe, a survey (including also an assessment of ethical issues) {
bedone.

2018

26

Social inclusion: ensure mobility for all, including elderly and impared users.
Description

It's a topic where robotic developments can be directly applied considering cyberc
transportation mean. In order to test the intearction wignsorial, control and
communication with the infraestructure (V2I), a first demonstrator could be firstly

implemented at reduced urban areas.

2020

(ANNEX2Yx { LIt YA a K OF LJ Eah lieXoSnd in e fallbwing ghdeS: Padés121

(ANNEX 3t 2 Nli dz3dz§a S Ol Léanbda fauhdSrathe @HoiihgtpagasdEages-
184
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APPLUS laboratories

CIDAUT Foundation

AUTOPIA ProgramCenter for Automation and Robotics (URBSIC)
CENTROECNOLOGICO DE AUTOMOCION DE GALICIA (CTAG)

Computer Vision Center (CVC) & Computer Science Dpt. of the Universidad Autbnoma de
Barcelona (UAB)

EURECAT

FRANCISCO ALBERO SAU
Ferrovial

Fico Mirrors S.A.

o M 0N PE

© © N o

10. University of Alcala. Geintra Research Group

11. GMV

12. Instituto de Investijacion en Ingenieria de Aragdsniversity of Zaragoza

13. Instituto de Biomecénica (IBV)

14. IDIADA Automotive Technology S.A.

15. CEITIK4

16. IMDEA Energy

17. Instituto de Robotica e Informéatica Industrial GBIRC

18. ARAGON INSTITUTE OF TECHNGLTXBENNOA

19. ITENEPACKAGING, TRANSPORT AND LOGISTICS RESEARCH CENTER

20. Ixion Industry & Aerospace SL

21.SICE

22. Fundacion Tecnalia Research & Innovation

23. Institute for the Vehicle Safety Assurand&VA (Universidad Carlos Il de Madrid)

24. Intelligent Systems LaldSL(Universidad Carlos Il de Madrid)

25. Escuela Politécnica SuperipMondragon Unibertsitatea

26. Universidad Politécnica de Madrid (EElenter for Industrial Electronics)

27. Universidad Politécnica de Madrid (GATVisual telecommunication application group)
28. Universidad Politécnica de Madrid (GB2Sroup of Biometrics Biosignals and Security)
29. Universidad Politécnica de Madrid (INSWniversity Institute for Automobile Research)
30. Universidad Politécnica de Madrid (TRAN&EEnter for Transport Research)

31. MONIRAGON Automocion
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APPLUS laboratories

Campus UAB Ronda de la 08193 Contacto:

Font del Carme, Barcelona Alexis Montcho

Bellaterra Fax:0034 93 567 201 Automotive Product ManagerWhole Vehicle
Tel:0034 93 567 20 00 alexis.montcho@applus.com
www.appluslaboratories.com

z Description

Applus+ Laboratories (LGAI Technological Center S.A.) specializes in developing technical solutions to enhance prodtivetrass@etd fogr innovation. Our
experience in testing and our leading and recognized laboratories allow us to participate throughout the whole produthaialueffering testing, product
development, quality control and certification services.

We are your partnersof preparing and adapting your product to the requirements and expectations of its target markets:

We guarantee its safety and quality

We speed up its tim¢o-market

We open doors to the global market

We foster customer trust

We help differentiate the prodct

We cooperate in its research and development

M (=8 =2 =0 =009

Main activities and products
System Integration Validation:
Functional testing

Functional safety

Control and performance

HIL simulation for ADAS system
C2C communication

=A =4 =8 =8 =4
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http://www.appluslaboratories.com/

z Related projects

HIL forLDWS validation
Budget:Confidential
Duration: 6 months

Programme:development for
OEM

SRA lines covered by the project:

Description andobjectives

1. Safety

Develop a simulator to validate and homologate a lane departure warning system.
This simulator is composdaly an electronic platform with all the components of t
vehicle and a software able to simulate vehicle environment (pedestrians, roads, t
SGOX0

2. Connected car

Participants:
A+ Laboratories

Results:
OK (homologation done thanks to this simulator)

Spanish Automotive Sectoata@logue ¢ 2015
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CIDAUT Foundation (Foundation for Research and Development in Transport and Energy)

Fundacion

Parqle Tecnoldgico de 47151 Contact:
Boecillo, parc. 209 (Valladolidg Spain) Maite Fernandez Pefia

—L

[ |
Boecillo Fax: 00 34 983 548062 maifer@cidaut.es
Tel: 0034 983 548035 @ @

www.cidaut.es Javier Romo

Investigacion y Desarrollo en Transporte y Energia

javrom@cidaut.es

Z

Description

CIDAUT Foundation (Centre for Research and Development in Transport and Energy}psoditnoaking organisation intended to fosténe competitiveness and th
industrial development of the companies involved in the fields of Transport and Energy. The key element in order to segpul thithe wide range of technical ski
knowledge, equipments, and human resources availabldhénGentre, which permit the tackling of complete R&D projects that include the whole value chai
product from its conception and design to gredustrialization, passing through material research, behaviour simulation, processing, design of proamtypgsally, its
validation.2 A i K Y 2 NZ&& MillioK bryR&B equipment and 224 research¢f®% industrial engineers and bachelor's degree). R&TD facilities: 23.305 m
buildings. More than 400 Industrial clients. RTD associations: EARPA, Noribafinmestitution TRB, ESIS, SPE, ASTM, ASM, AFS, SAE, SEM, ASA, IlIAV, IS
Technology Platforms: EUMAT, ERTRAC, BIOFRAC, HFP and JTI on Fuel Cells and Hydrogen.

Z

T
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Main activities and products

Vehicle Design & Integration: Vehicle ecodesign (lost/loav weight) considering Vehicle Dynamics, NVH & Safety requirements (including preventive safet
and comfort. ADAS. New advanced materials for structures (green materials). New joining technologies. Light alloys &tgehiatdogies. New mana€turing
processes. New development methodologies (virtual testing & manufacturing). Energy management & control of vehicle systeppsnd®. Industrialization.

Road Infrastructure Safety: active & passive (signs, containment systems, etc.) presafgiyeroad safety inspections, cdstnefit analysis.

Electronics: ITS development, signing inspection techniques,.

Accident Analysis: epidemiology;depth investigations of accidents, accident reconstruction.

Human Factor: Analysis of traffic cbetls, HMI, behavioural studies, systems usability, ergonomics.

Materials: plastics, composites, alloys, asphalt.

Vehicle safety: active & passive preventive safety (ADAS and IVIS systems), biomechanics, dummiesPvtatedttsocess. Acoustics anibrations.

Vehicle - Vehicle ¢ Infrastructure Interaction: Vehicleehicle (V2V) and vehielefrastructure (V2I) communication systems. Sensoring for interactio
communication. Traffic monitoring. Adaptive systems to advise optimal routes. Real ton@ation for planning intelligent routes.

Field Operational Tests (FOTS): Vehicles prototypes prepared as systems evaluators. (Real time) monitorisation ofbaridisystems

Road Safety Testing Laboratory: Certified for NE1317, UNE 135900 abdNEEN 12767. Equipment for Vertical Signing Inspection. Equipment for Ma
characterization & processing. Testing Equipment for passive safety aneheitustics testing, renewable energy, air pollution, fluid dynamics, etc.

Passive testing futirash, subsystem and component testing laboratories: Equipped with latest technology, CIDAUT is able to perform R&D aowl aeticities
within worldwide scope of automotive passive safety regulations and consumer protocols.
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z Related projects

UDRIVE

eUropean naturalistic Driving and
Riding for Infrastructure & Vehicle

safety and Environment
Budget:10,616,9% €
Duration: 10/2012- 06/2017
Programme:FP7

www.udrive.eu

SRA lines covered by the project:

1. Safety

2. Connected car

v

Description and objectives:

In order to meet EU targets, both the number of road crashes and vehicle em
levels needa be reduced substantially. For identifying the next generation of meag
that will enable us to actually reach these targets, a far moweipth understanding o
road user behaviour is needed.

Participants:

SWOV, BASt, CDV, CEESAR. FUNDACION CIDRUERDICO, FIA, INSTY|
BADAWCZY DROG | MOSTOW, IFFSTAR, KFV, LAB, LOUGHBOROUGH UN
Yarok association, SAFER, TECHNISCHE UNIVERSITAET CHEMNITZ, TNO, U
LEEDS y VOLVO TECHNOLOGY AB

Results:

Naturalistic data continuously collectiam passenger cars, trucks and powered 1y
wheelers, including video data showing the forward view of the vehicle and a vig
the driver, as well as geographic information system (GIS) data knowledge in the \
research areas well beyond the curretate-of-the-art.

Definition of measurable safety and environmental performance indicators
monitoring developments over time improving existing models of driver behavioy
be used for e.g. predicting effect of safety and environmental measures, affig fiow
simulations applications in commercial transport, including driver support systems
targeted training forsafer and more fuel efficient.
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VRUITS

IMPROVING THE SAFETY AND
MOBILITY OF VULNERABLERO
USERS THROUGH ITS
APPLICATIONS

Budgetn =mMnoxXccT €
Duration: 03/2013-03/2016
Programe:FP7

WWW.Vruits.eu

SRA lines covered by the project:

1. Safety

2. Connected car

v

Description and objectives:

VRUITS will fulfil the following objectives:

1 Assess societal imptsoof selected ITS, and provide recommendations for policy
industry regarding ITS in order to improve the safety and mobility of VRUs;

1 Provide evidencdased recommended practices on how VRU can be integratg
Intelligent Transport Systems and on héiMI designs can be adapted to meet t
needs of VRUSs, and test these recommendations in field trials.

Participants:
TEKNOLOGIAN TUTKIMUSKESKUS VTT, ECORYS NEDERLAND B.V., FACTU
Risser OHG, LULEA TEKNISKA UNIVERSITET, FUNDACION CIDAD TBESRICIED
CONSTRUCCIONES ELECTRICAS SAPROMOSTION OF OPERATIONAL LINKS
INTEGRATED SERVICES, ASSOCIATION INTERNATIONALE, LOUGHBOROU(
KITE SOLUTIONS SRL, NEDERLANDSE ORGANISATIE VOOR TOEGEPAST
NATUURWETENSCHAPPELIJK ONDERZOERNO, NXP SEMICONDUCT
NETHERLANDS BV y PEEK TRAFFIC B.V.

Results:
Recommendations for ITS applications aimed at improving the safety, mobility
comfort of VRUS, leading ot a full integratiortloé VRUs in the traffic system.
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EVolution

The Electric Vehicle revOLUTION
enabled by advanced materials
highly hybridized into lightweight
components for easy integration
and dismantling providing a
reduced life cycle cost logic

Budget:13,378,118.6&
Duration: 01/11/2012- 31/10/2016

Programme:FP72012-GC
MATERIALS FBY4744

http://evolutionproject.eu/

SRA lines covered by the project:

1. Safety

2. Connected Car

Description and objectives:

At this moment, hybrid vehicles in thearket have been designed by substitution of
engine with electric powertrain. Evolution project pretends to change this tende
removing the paradigm of nowadays B&W, developing new architecture and v¢
structures, with improved performance by mmes of new multimaterial structurg
components and strict safety standards compliance.

Participants:

ABN Pipe Systems, Cenareo, Centro Riserche Fiat, Cidaut, Danted Dynamic
Europe, DTI Teknologisk Institut, Euro Master, FPK Lightweight Technologidsm
Bucuresti, Innovazione Automotive e Metalmeccanica, KGR, Pininfarina, P
Metalfoam, Pble Véhicule du Futur, Ritols, Tecnalia, Universidad de A4
Universidad de Berlin, Universidad de Patras, Universidad de Pisa, Universi(
Sheffield,Universidad de Valladolid

Results:

2 AGKAY 9@2ftdziAz2zys AdQa 0SAy3a RS@St2L)
system. These demonstrators are proof of concept designs for weight redu
manufacturing processes scalable to high volumes, @adhworthiness optimization
Within near term, these components will be tested separately and as a system, in
to validate both design criteria and safety andstnaorthiness performance level.
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AUVE

Advanced High Volume Affordable
Lightweighting for Future Electric
Vehicles

Budget:13,077,78&
Duration: 48 months
01/10/2012- 30/09/2016

Programme:FP72012-GG
MATERIALS FBI4234

http://www.project-alive.eu/

SRA lines covered by the project:

1. Safety

2. Connected Car

Description and objectives:
ALIVE is developing exphiile knowledge on design concepts and materials, 1
generate an important and significative weight reduction and at the same time |
affordable and viable for high series production, centred in next generation of elg
vehicles.

Participants:
Austia Metall, Bax & Willems, Benteler, Centro Riserche Fiat, Cosma Engiern
Europe, Cidaut, Daimler, Faurecia, Fka, Fraunhofer, Georg Fischer Automotive,
Land Rover, LMS International, Magna Exteriors and Interiors, Magna Steyr, P
Renault, €chniche Universitat Braunschweid,hinkstep, Universidad de Leuve
Voestalpine, VolkswageNplvo

Results:

Starting point of ALIVE Project was ELVA structure partners and conitéps.been
developed new design strategies for optimization of crashavéhur, by means of
materials researchgdevelopment and engineering, to introduce new lighter mater
(e.g, aluminium and magnesiuniays) manufactured by technologies thatlow high
production rates, and optimizing vehicle structure to achieve compéa with
EuroNCAP requirements.

PLUSMOBY

Premium Low weight Urban
Sustainable eMOBlIlity

Budgeto > npcxcyc €
Duration: 36 months
01/09/2013-31/08/2016

ProgrammeFP7ZSST2013RTD1
FP7605502

http://www.moby-ev.eu/plusmoby/

SRA lines covered by the project:

1. Safety

Y

2. Connected Car

v

Description and objectives:
Low energetic impact and cost technologies implementation for the manufacturir
Premium micro electric vehicles that could be aspgraded to M1 vehicle status. M
EuroNCAP requirements compliance and fuel consumption lower théfngsn.

Participants:
BAEPS, Bitron, Cidaut, ICPE, IMBGIS, IFEVS, Magneto Automotive, Polimodek
District, Universidad de Surrey

Results:

Vehid S A& LIXIFYyYySR (2 Y2dzyd Ge2 St SO
developed a control system to permit software implementation of ABS and
functions, to achieve an iportant cost and weight savings; and it is being develope
achievevery hgh qualification assessment in EuroNCAP M1 targeted protocols.
LiQa o0SAy3a RSandinkdtiihRsystem te mmbximize battery ener
utilization, and to be able to use the vehicle for in hose energy installations (
specific situations.
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FREEMOBY

People centric easy to implement
e-mobility

Budgetc ZmMmcnznpp €
Duration: 36 months
01/09/2013- 31/08/2016

Programme:FPZSST2013RTD1
FP7608784

http://www.moby-ev.eu/freemdoy/

SRA lines covered by the project:

1. Safety

2. Connected Car

v

Description and objectives:

Micro-vehicle based electric mobility implementation, centred in population ur
mobility needs. The project is focused in both vehicle and infrastructure, |
photovoltaic panels, partial battery interchange, and creating communication an
home, infrastructure, vehicle and final driver and occupants users.

Participants:

BAEPS, Bitron, Cidaut, Cisc, Enel, ICPE, IMBGIS, IFEVS, Lithium Balance,
Ricerca sul Siema Energetico (RSE), ST Microelectronics, Totidistect, Universidag
de Surrey

Results :

1 The Project is developing intelligent electrics and electronics architectures for ¢
actors and elements participating in the value chain: batteries, horakicle, and
charging elements.

1 Main actors have been provided with communication systems to guara
maximum exploitation of renewable energies and maximum efficiency of en
resources feeding the system.

The Project is working also in authentificatiand authorization of users by means
different technologies as RFID and NFC.
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URBANEV

Super Light Architectures for Safe
and Affordable Urban Electric
Vehicles

Budgeto Zc MmT Zn (pc €
Duration: 36 months
01/09/2013- 31/08/2016

Programme:FPZSST2013RTD1
FP7605634

http://www.urban-ev.eu/

SRA lines covered by the project:

1. Safety

2. Connected Car

Description and objectives:

Manufacturing innovative technologies application of advanced light material
produce a urban electric vehicle, with high range, and high level occupant g
protection, comparable to conventional vehicles. The project is focusing as
important key enabling technology lightweight, extended range, ergonomics
economics fronthe point of view of energy and global product costs.

Participants :
Casple, Cidaut, Fraunhofer, Fonderia Maspero, Grupo Antolin Ingenier@ALKRIBC
PST, Thinkstep, Tubitak

Results :

9 Vehicle reduced size results in a low energy absorption catedillo manage thi
drawback, the Project is developing specific occupant restraint systems.

1 The Project is combining lightweight materials with innovative processe
structure development and vehicle energy absorbing systems. Aluminium
magnesium abys extrusion, for tubular structure; structural thermoplastic for crz
boxes; dye casting magnesium for node A; hidroformed aluminium for the rele
structural tubes; joints are being developed using electromagnetic proce
without heating.

In spite of vehicle being a quadricycle, L7e, target crash tests to comply with
equivalent to M1 existing test protocols, to guarantee compatibility with any obst
potencial crash in normal traffic environment.

AGRAUTO

Autonomous guided agricultural
machine operation

Budget:Internal Budget
Duration :01/2012- 12/2015

Programme:nternal Programme

SRA lines covered by the project:

1. Safety /

2. Connectedcar

v

Description and objectives:
Development of a autonomous guiding system, for driver adance to maching
operated agriculturalvorks, whichresultsin a higher quality and coroftable operation
for the user.The generated system, by means of a GPS+TK system, local mappi
mobile system control application (Android, IOS OS) and contadligorithms and &
physical system to permit the safe steering feed backed control, centimetre 1
accurate which results in a comfortabknd safe environment for the user.

Participants:
Fundacién CIDAUT

Results:
HW/SW integral system for autonomouw®ntrol and guiding of agricultural work
operation.
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Blue-Parking

Public parking and traffic flow data
Management system in urban
environment

Budget:Internal Budget
Duration:01/12-12/15

Programme:nternal Programme

SR lines covered by the project:

1. Safety

2. Connected Car

v

Description and objectives:

Projec target is development of a highly urban centred and scalable system that fg
time mobility savings and comfort for the drivers and urban congestion. It represe
cooperative operatd system, for public parking management and traffic fl
information within the integrated area. Driving users, public administrations and pr
operators are interconnected permitting a traffic information flows and free par}
room.

Participants:
Fundacion CIDAUT

Results :
Cooperative management system, highly scalable, for the provision of parking
available within the urban network assets and cooperative information on traffic flo

AUSALUM

AUSCULTACION DINAMICA
ALUMBRADO PUBLICO

Budget:Internal Budget
Duration:01/12-12/2014

Programme:nternal Programme

SRA lines covered by the project:

1. Safety

2. Connected Car

v

Description and objectives:

Mobile Vehicle system development for geolocalisation luminance values
parameters within theroads where the system drives, including tunnels. The systg
composed of aéhoc sensors, data synchronization, and software programming
urban environment and roads navigation, and for data gusicessing.

Participants:
Fundacién CIDAUT

Results:

Mobile systems with the capability to provide a service for automatic luminance
luminance measurement within global roads for automatic verification of light pg
adequation and related auditing within operations.
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e-Vectoorc

ElectricVEhicle Control of
individual wheel Torgue for On
and OffRoad Conditions

Budgetn =T coxZdyc ¢«
Duration: 36 months
01/09/2011- 31/08/2014

Programme:GCGICTF2011.6.8 FP7
284708

http://www.e -vectoorc.eu/

SRA lines covered by the project:

1. Safety

2. Connected Car

Description and objectives:

Development of individual control of four -imheel electric motor vehicle tractio
torques, to improve safety and comfort. Development of control algorithms of yaw
velocity and sideslip angle, based on combination of vehicle individual wheel tra|
control. In parallel, innovative strategies development to optimize energy recove
means of regenerative breaking, implementing antilock braking systems.

Participants:
Cidau, Flanders Drive, Instituto Tecnoldgico de Aragén, Inverto, Jaguar, Land Rov,
Skoda, TRW, Universidad de llmenau , Universidad de Surrey, VIF

Results :

9 High capacity regenerative braking system.

T ABS:Whole modulation system for antilocking brakes by m&af electric motorg

control.

Dynamic behaviour enhancement by means of optimized traction control syste

Oscillations amplitude reductions of yaw rate velocity in high dynamic manoey

and general improvement in control and active safety.

1 High qualiy reproduction and testing of different vehicle configurations, attend
different vehicle motor operational combinations, by means of implementatio
all the Project innovative solutions, in a real demonstrator.

f
f

e-light

Advanced Structural LigHiVeight
Architectures for Electric Vehicles
ELight

Budget:293& c n @ €
Duration: 36 months
01/01/2011-31/12/2013

Programme:GC.SST.201065/ FP7
266284

http://www.elight-project.eu/

SRA lines covered by the project:

1. Safety /

2. Connected Car

Description and objectives:
Develop and modular, sp#ic and multimaterial architecture for electric vehiclg
under weight optimization, providing high performance in ergonomics
crashworthiness.

Participants :
Cidaut, East4D, Pininfarina, Péle Véhicule de Futur, Ricardo, Tecnalia, The A
Manufactuing Research Center with Boeing

Results :

1 Design and development of BIW uHightweight structure based on th
introduction of carbon fibre composite material and components, with optimi
behaviour in torsional and flexion stress.

Carbon fibre struatre was combined with aluminium energy absorbing elements
order to guarantee correct frontal, side and rear vehicle crashworthiness.
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OPTIVE SRA lines covered by the project: Description and objectives:
1. Safety: Develop control algorithms that allow performance optimization of electriwlireel
motors. In orer to validate the achieved results, it was developed a technolo

Control Algorithms research for in

wheel motor vehicles optimization "> ™o nnected Car demonstrator vehicle, to physically Support the targets achieved by mear
Budged: 374,594m H € mathematical models.
Duration: 24 months Participants :
01/01/2010- 31/12/2011 Cidaut
Results :

Programme:Plan ADIE N° exp.: . . . ) ) )
CCTT/10/VA/0002 1 New algorithms generation taking advantage of versaldeation of inwheel

motors, that are allowed by hybrid and electric propulsion alternatives. With tk
algorithms, it was achieved the enhancement of dynamic behaviour, global g
and stability, comfort and vehicle fuel consumption.

T Results are extesible to internal combustion engines that apply torque vector
technologies.

1 Technological demonstrator available for verification and validation of main ta
and dynamic testing.

PageZZ/ 184 MO.F

Spanish Automotive Sectoata@logue ¢ 2015



IStFPADAS

SRA lines covered by the project:

Integrated Human Modelling and

1. Safety

Simulation to support Human Error
Risk Analysis of Partially
Autonomous Driver Assistance
Systems

Budget:4,462,73%
Duration: 09/2008- 09/2011
Programme:FP7

http://www.isi -padas.eu

2. Connected Car

Description and objectives:

The main objective of the IBIADAS project was to provide an innovative methodyl
to support risk based design and approval of Partially Autonomous Driver Assig
Systems (PADAS) focusing on elimination and mitigation of driver errors |
integrated DrivefVehicleEnvironment modelling approach.

Participants:
OFFIS e.V., Commdsiat a I'énergie atomique (CEA), Fundacién para la Investigag
Desarrollo en Transporte y Energia (CIDAUT), CENTRO RICERCHE FIAT S.(
Deutsches Zentrum fuer Lufind

Raumfahrt e.V. (DLR), Institut National de Recherche sur les

TransportsS G £ SdzNJ { SOdzNAGS 6Lbw9¢{ 0 YAQGS
(SUPELEC), Universita di Modena e Reggio Emilia, Visteon Systemes Inté
Technical University of Braunschweig

Results:

The Risk Based Design methodology has been desetlwith the aim of being able t
create predictions of critical or errgorone situations for drivers, by a modelling a
simulation approach. The activities performed in this context can be describeg
follows:

1 Analysis of the state of design practicadarequirements for an improved Rig
Based Design of PADAS. In particular, this activity included the critical revie
analysis of current design processes of PADAS and driver support systems in
and the definition of user needs and requirementgith respect to the
implementation of a RBD approach.

9 Definition of a Human Error Risk Analysis based on driver models as a part
Based Design. The final result of this activity has been the definition of a
methodology which relies on existingassical safety analysis techniques as we
human error risk assessment techniques.

1 Development of a software tool for guiding the designer in the implementatio
the RBD approach.

1 Demonstration of the RBD methodology by analysing the PADAS targemsy
developed in ISPADAS and utilising the JDVE Simulation Platform with integ
driver models.
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NCV2015

Networked Clean Vehicle 2015
BudgettT cyZpy ™M €
Duration: 30 months
02/06/2008- 31/12/2010

Programme:MITYC (cooperation
project)- N° exp:IAR5604132008
40

SRA lines covered by the project:

2. Connected Car

1. Safety /

Description and objectives:
The Project is an strategic initiative from three key Spanish teolgiwal centers withir
automotive sector. Targets were, technology research in systems and compd
applicable to future generations of low environmental impact vehicles, withi
midterm dated, at that date as 2015.

Participants:
Cemitec, Cidaut, Tecnali

Results:

1 Prototyping of a range extended electric vehicle that uses environment da
minimize energy consumption.

1 Requirements definition of inter vehicle and infrastructure communicat
providing environment information for optimization of vehig@aergy consumption,

T Communication Architecture development for -bward systems, favourin
interaction with the environment. It was integrated vehicle communicati
powering the interface between ECU and environment.

1 Control algorithms definition, basedn i environment perception and plarn
capabilities to achieve energy savings within 23% range, with reference ve
without the system under development.

OASIS

Operacion de Autopistas Seguras,
Inteligentes y Sostenibles

Budget: 30M €
Duration: 01/2008-12/2011
Programme CENIT

SRA lines covered by the project:

1. Safety J

2. Connected Car

7

Description and objectives:

Safety issues identification in highways that could be enhanced by means
integration.

New ITS highway systems definition.

Researb on human factors and its relation with road infrastructure by meang
extensive Field operational testing.

Driver Behaviour influence assessment of new information interchange m
developed within the Project.

Participants:
16 Companys, 15 lWrersiies and Research Centers

Results:

1 ITS systems development for intelligent management of highways
1 Human error analysis, as accident causation in highways
Infrastructure provisioned safety design in highways
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SAFESPOT

Cooperative vehicles and road
infrastructure for road safety

Budget:38M €
Duration; 01/2006-11/2010

Programme SIXTH FRAMEWORK
PROGRAMME

http://www.safespoteu.org/

SRA lines covered by the project:

1. Safety

2. Connected Car

v

Descriptionand objectives:

SAFESPOT project defined a new standard architecture for application developn
integrated safety, by means of V2V and V2| communication, acting in combinatior
perception environment sensors, intiehicle sensors, and infrastruectu installed
elements. Project defines a common communication protocol among all compor
working on a local dynamic map (LDM), for event and entities management, incl
communication system. Use cases were implemented as demaostef new
technolagies raised.

Participants:
51 participants

Results:

New framework architecture to integrate communication technologies with of
information from perception and intraehicular networks, within integrated safe
application.
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AUTOPIA Program Center for Automation and Robotics (URMSIC)

Carretera de Campo Real, km 0,2C

La Poveda. Arganda del Rey.
Tel: 0034 91 871 19 00
WWW.car.upmecsic.es/autopia

28500
Madrid
Fax: 0034 91 871 70 50

Contact:

Rodolfo Haber
Chief Researcher
rodolfo.haber@car.upntsic.es

N

CANA\AR
POI.ITECNICA CENTRO DE AUTOMATICA Y ROBOTICA

CSIcC

z Description

This institution has been working since 1986autonomous vehicles, firstly in the instrumentation with appropriate sensing systems and in the automation of
actuators (both in hardware and algorithmic aspects), and more recently in the development of cooperative maneuvers dereng dficles. The group has prove
experienceq very significant paper record in highly ranked publications and the participation in several national and European jmmogettanced control desigy
localization, path and speed planning, navigation, V2V and@&@munications.

z Main activities and products

Research line focused on Intelligent Transportation Systems.
Decision systems based on artificial intelligence for autonomous driving orcesitndlled environments.

Coordination between vehicles and inflagture for cooperative maneuvers management (merging, roundabouts, intersections, platooning).
Own infrastructure and facilities for testing and deployment: 5 automated vehicles and test track with traffic lights aswh\2dhications.

)l
)l
)l
il

z Related projects

GUIADE

Automatic guidance of public
transport vehicles based on
multimodal perception of the
environment

Budgetpy nZoHYy €
Duration: 2008- 2011

Programme:Plan Nacional [+D

SRA lines covered by the project:

1. Safety

2. Connected car

v

Description andobjectives
The GUIADE Project (Ministerio de Fomento T9/08) had the purpose of builg
positioning system and an autonomous guidance systeased on multimodal
perceptions from the environment. The ultimate goal is to optimize the trg
efficiency, environmental impact, safety and quality of public transport services.

Participants:
Albentia, SICE, UAH, URJC, IAIl (CAR)

Results:

Development of platform for information exchange among the vehicles present on
nearest environment.

Construction of dynamic maps for efficient routing of public transport.
Demonstration of the developed system. A real experiment combining the inform
exchangeplatform, the routing system, the automatic guidance systems and the A
systems with V21 communications
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ONDAF

ON Demand Autonomous Fleet in
dedicated areas

Budgetmnt Znnn e
Duration: 01/2012-12/2014

Progamme:Plan Nacional [+D

SRA lines covered by the project:

2. Connected car

1. Safety
v

Description andobjectives

The global and main objective of ONBAroject is to make a significant contribution
the development of dedicated lines of public transport services, able to par
autonomous navigation in dedicated areas corresponding to urban environments.

Participants:
CAR, UAH

Results:

1 Simulation platform for cooperative manoeuvers with several vehicles.

1 Interaction platform for information exchange between vehicles and infrastire.
1 Cooperation between real and virtual entities (vehicles and infrastructure)

1 Automatic guidance system based on reinforcement learning techniques.

DECAUTO

Automatic guidance of vehicles on
interurban roads

BudgetH T Znnn e
Duration: 2012

Programme:Plan Nacional [+D

SRA lines covered by the project:

1. Safay

2. Connected car

Description andobjectives

1 Show the capability of the autonomous guidance system implemented on protq
vehicles with real traffic conditions.

I Carry out the first Spash demonstration on open roads, comparable to sim
experiments carried out on other countries.

Participants:
CAR

Results:
Autonomous driving demostration carried out on June 12th, 2012: 100 km
autonomous mode with a maximum speed of 100 km/h

EMC2

Embedded MultiCore systems for
Mixed Criticality applications in
dynamic and changeable rediime
environments

Budget:180n1 nn €
Duration: 2014- 2017
Programme:Artemis

http://www.artemis-emc2.eu/

SRA lines covered by the project:

1. Safety

2. Connected car

Description andobjectives
Develop and validate a decision system able to identify the vehicle dprtealuating
collision risk in real time and planning the optimal route for obstacle avoidance.

Participants:
More than 12 partners in Spain and 89 in total.

ResultsiIn process
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NAVEGASE

Assisted navigatin by natural
language

Budget:25n0 nn €
Duration: 2015- 2017

Programme:Plan Nacional |+D+l

SRA lines covered by the pr

oject:

1. Safety

2. Connected car

Description andobjectives

The general goal of the project is subsystems integration to allow improving secu
road vehicles circulation. In this sense, waill be carried out on the development (
risk situations detection systems, decision making assistance systems in
circumstances ante communication between vehicle and human so it can be estab
in the most likely natural language approach.

Participants:
CAR, GTH, RoboticsLab

Resultsin process

loSense

SRA lines covered by the pr

oject:

Flexible FE/BE Sensor Pilot Line fc

1. Safety

the Internet of Everything
Budget:400n nn €
Duration: 2015- 2018
Programme:ECSEL 2015

2. Connected car

Description andobjectives

loSense will address highy R RS&aA3dy YSUiK2R& F2N) da:i
well as for software components of loSense Smart Systems. riblvel design
methodology wants to bridge the gap between the system requirements (see V|
simulation and the integration.

ResultsiIn process

TCAPAuto

SRA lines covered by the pr

oject:

Familia de Tarjetas Compactas de

1. Safety

Altas Prestaciones pa
Aplicaciones de Automocion

Budget:165n0 nn €
Duration: 2015- 2017

Programme:Retos Colaboracion

2. Connected car

Description andobjectives

This project aims to develop a set of tools for implementing, combining, integrating
validating different optimized functionalitie®r Advanced Driver Assistance Syste
on-board, implemented on hybrid chipsets with multiple cores, MPSoC {Htdtessor
System on Chip).

Participants:
CAR, IXION, Universidad de Alicante

ResultsiIn process
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CENTRO TECNOULOG DE AUTOMOCION DE GALICTRAG)

Poligono Industrial A Granxa E36400 Contact: '/_\
Calle A, parcelas 2450 Pontevedra Francisco Sanelz Pons Ana Paul Tomillo / @
Porrifio 0034 986 900 301 Electronics & ITS Director Technologic Innovation Director] CTAG
0034 986 900 300 francisco.sanchez@ctag.co ana.paul@ctag.com

www.ctag.com

z Description

CTAG is a technolmgl centre whose mission is to make automotive companies more competitive through the implementation of new technologtes
encouragement of research, development and innovation, applying to product and process. It has a team over 400 peopldeaadcaunt of advanced facilities wit
several laboratories that can address the different fields of competence in which the centre is working: safety, newsaate fabcesses, environment, electronics 4
ITS systems, and innovation and knowledge mamamt. The field of electronics and intelligent transport systems is one of the principal activities of CTAG in |
and innovation. In this sense, CTAG has focused its activities on the application of electronics to new safety systeomsoumutiiiing, communication ang
information, comfort and sustainable mobility.

z Main activities and products

In the area of safety and autonomous driving, CTAG has been working for several years on the following activities: deévelopmefunctions of connecte and
automated driving, HMI (Human Machine Interface), system validation in laboratory, in driving simulator, in proving gruimasaads, and evaluation & impa
assesment.

z Related projets

AdaptiVe SRA lines covered by the project: Description and objectives:

Automated Driving Applications 1. Safety / The _prolect is faased_ in the_ devel_opment and t_est of different automateql driv
and Technologieor Intelligent functions for the daily traffic, trying to dynamically adapt the automation le
Vehicles 2. Connected car depending on the situation and the driver condition. These applications aim to imy

safety, energy efficiesy, reliability and autonomous driving acceptance.

B 5 .
udget:25000n n n € Participants:

Duration: 01/2014- 06/2017 Volkswagen AG, BMW Group, Centro Ricerche Fiat SCpA,Daimler AG, Adam (
Programme:VIl Framework PSA, Renault, Volyo, F_ord, Bosch, Contipenta_ll, Delphi, I_3ast, DLR, ICCS, TN
Programme Chalmers, IKA, University oédds, Lund University, University of Trento, Universit

Wuerzburg, WIVW, Alcor & EICC
www.adaptiveip.eu

ResultsiIn process.
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DRIVE C2X

SRA lines covered by the project:

DRIVing implementation and
Evaluation of C2X Communication
technology in Europe

1. Safety

Budget:18,00000n €
Duration: 01/2011- 06/2014

ProgrammeVIl Framework
Programme

www.drive-c2x.eu

2. Connected car

v

Description and objectives:

The project focuses in the implementation of several fieldtdeto carry out ar
exhaustive evaluation of cooperative systems in different European countries (Fil
France, Germany, Italy, Netherlands, Spain and Sweden). This effost ftmokhe
creation of a test environment at European level and obtain anuatiain of benefits.
The results will be used for catching the attention of the public and provide feedbg
standardization bodies.

Participants:

Opel, Audi, BMW, Fiat, Daimler, Ford, Honda, PSA, Renault, Volvo, Yamaha, Con
Delphi, Denso, HitachNeavia, NEC, Renesas, Bosch, Testing Technologies,
YGOMI, PT\Bundesanstalt fir Strabenwesen, CTAG, Chalmers, Deutsches Ze
Facit REsearchjochschule fur Technik und Wirtschaft Saarland, Institut francaig
sciences et technologies desansports, de I'aménagement et des réseaux, Inst
Nationale de Recherche en Informatique et en Automatique, Interunive
Microelectronics Centre, Karlsruhe Institute of Technology, Lindholmen Science
Nederlandse Organisatie voor Toegepast Mafttetenschappelik Onderzoe
Universitatea Tehnica CiNjapoca, University of Surrey, Technical Research Cent
Finland, Technische Universitat Graz, Autostrada del Brennero, City of Tampere,
Mobil, Rijkswaterstaat, Trafikverket, EICT, ERTIT®),&8d Nokia.

Results:

The project provided a comprehensive, Eurapide assessment of cooperative syste
through field operational tests. Théeld trials involving seven test sites all acrg
Europe proved the safety and efficiency benefits of coapiee systemsFor the first
time, more than 750 drivers successfully tested eight safefgted functions of]
cooperative systems all over Europe. A common reference system for
communication was rolled out the respective standards were set. Techhitests
indicate that the system is mature for deployment as was shown by the fau
performance of the functions during extensive field trials in seven European countr,
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eCoMove

Cooperative Mobility Sytems and
Services for Energy Efficiency

BudgetHHZTnnznnn e
Duration: 01/2010- 01/2013

ProgrammeVIl Framework
Programme

WWW.ecomoveproject.eu

SRA lines covered by the project:

2. Connected car

1. Safety
/

Description and objectives:

eCoMove had as main objective the improvement of energy efficiency in
transport with the help of the latest C2X technologies in order to create an integt
solution which understand the driver support and traffic management. Quantitati
the mah objective was to reduce more than 20% the fuel consumption.

Participants:

Ertico, BmW, Autoroutes, AVL, Boch, CGlI, Continental, CRF, CTAG, DAF, DRL
Green, Gemeente Helmonkd, IKA, Magneti Marelli, MAT.traffic, NEC, PTV,
RACC, tecnalia,egdhnolution, Tomtom, Telecom, TNO, TUM, Viali, volvo, Here
Imtech

Results:
The driver support systems developed in the project could achieve a redu
between 4 and 25% in the fuel consumption. Globally, in urban environment g
reduction over 10%vas demonstrated. These effects depend on the traffic, road
driver situation. Respect to the reduction obtained related with the tra
management and routing applications, the results depended on the network
obtaining in low or moderate tréit reductions over 4% and in networks with lot
traffic up to 12%.

COGISTICS

Cooperative 10GISTICS for
sustainable mobility of goods

Budget:7,492n nn €
Duration: 01/2014-01/2017

Programme:Competitiveness and
innovation Framework programme

WWW.cogistics.eu

SRA lines covered by the project:

2. Connected car

1. Safety
/

Description and objectives:

CQOGISTICS is the first European project fully dedicated to the deployme
cooperative intelligent tansport Systems ¢0'S) applied to logistics. The objective
the project is the deployment of pilot tests in 7 European cities (Arad, Bordg
Bilbao, Frankfurt, Thessaloniki, Trieste and Vigo) in which the impacts and benef
these services wibe evaluated.

Participants:

ERTICO, Ayu. Bilbao, AWligo, Regién Central de Macedonia, Terminal Trieste,

Marocci, DHL, AZDAR, WEST EUROTRANS, IRU, SAMER & CO, SEAWAY, Al
SYSTEMS, TELEVET, ETRA, Pluservice, Novacom, AGUILA Technold&ass|og|
Systems, Teamnet, TREDIT, CERTH, CTAG, ICOOR, CEAGA, HOBEMEU€ka
UNITS, POLIBA y FRAPORT.

Resultsin process.
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Compass4D

Cooperative Mobility Pilot on
Safety and Sustainability Services
for Deploynent

Budget:100001 n 0 €
Duration: 01/2013- 01/2016

Programme:Competitiveness and
innovation Framework programme

www.compass4d.eu

SRA lines covered by the project:

2. Connected car

1. Safety
v

Description and objectives:

Execution of several pilot test in seven European cities (Bordeaux, Copeni
Helmont, Newcastle, Thessaloniki, Verona and Vigo) in which three coopeg
services were testedni urban environment. The objective of this project is
demonstrate the benefits of such services and ensure its continuity
implementation.

Participants:

ERTICO, Copenhagen, Helmond, Newcastle, Verona, Vigo, Regién central Ma
MINISTERE DE LCBOGIE, DU DEVELOPPEMENT DURABLE ET DE
L'ENERGIE, VOLVO, SWARCO MIZAR, PEEK TRAFFIC B.V., SIEMENS, V
LbChe¢wLtX ¢9[ 9/ haX CSRSNIOAsy LyidSNJy
University of Newcastle, ICCS, Institut Francais des sciazicéschnologies des
OGN} yalLR2NIaz RS tQFYSylF3asSySyda Sié RSa
Mathias Paul Ewald, TOPOS, VTRONN and EUROTAXI.

ResultsiIn process.

Plataforma Co2perautos?2

Plataforma de comunicacites
infraestructura-vehiculo para
Servicios Cooperativos y de
Conduccion Serrautomatizada en
Entornos de Ciudades inteligentes

Budget:1,612y cbc €
Duration: 04/2013- 12/2014

Programme:nterconecta

SRA lines covered by the project:

2. Connected car

1. Safety
v

Description and objeaves:

Develop an integrated platform for communications infrastructuehicle which car
integrate new cooperative services and sentonomous driving in smart cities 1
achieve a more efficient, safe and sustainable maobility.

Participants:
Esycsa, Rodjuez Lépez Auto, Little Cars, Autelec, CTAG and Vitrasa

Results:

An integrated platform composed by: onboard communication unit; infrastruct
equip with cooperative communication (traffic lights, charging locations and pa
areas); mobility managemémand fleet management centres; cooperative applicatig
(preventive safety cooperative warnings, cooperative applications for vulnerable
cooperative applications for emergency vehicles, cooperative applications for el
vehicles recharging, cperative Floating Car Data, cooperative applications for par
management and ser@utonomous cooperative applications).
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FOTNet Data

Field Operational Test Netorking
and Data Sharing Support

Budget:1,800000¢
Duration: 01/2014-01/2017

ProgrammeVIl Framework
Programme

www.fot-net.eu

SRA lines covered by the project:

1. Safety

2. Connected car

Description and objectives:
Support action which offers a common forum to the FOTs network in order ta 9
their experiences and offer new perspectives relating wit the exchange and rey
the available data. The aim is to analyze how to share valuable data sets collectg
the years during many projects to analyze them again and achieve more results.

Paticipants:
VTT, ERT, SAFER, IKA, CTAG, UNIVLEEDS, CEESAR and DAIMLER AG

Resultsin process.

INTERACTIVE

Accident avoidance by active
intervention for Intelligent Vehicles

Budget:28,690n n n €
Duration: 01/2009- 12/2013

ProgrammeVIl Framework
Programme

www.interactiveip.eu

SRA lines covered by the project:

2. Connected car

1. Safety
/

Description and objectives:

Development of safety systems that support thever and take control in case
dangerous situations helping to mitigate the impact of collisions in accidents Vv
cannot be avoided.

Participants:
Ford, BMW, FIAT, DAIMLER, VOLVO, Volkswagen, Autoliv, Continental, Delpk
TRW, Bast, CTAG, DIGCS, IKA, TNO, VTT, Lund University, Université Joseph H
Chalmers Univesity, Universty of Passau, Czech Tecnical University in |
University of Trento, Allround Team, Alcor and EICT

Results:
The main result of the project is the creation andakiation of ADAS integrate
systems, characterized by supporting the driver in a variety of traffic scens
specifically to avoid critical situations. The developed functions are based o
elaborated information for the perception layer and the weng strategies and action
defined in order to help the driver with warning, active braking and action of the w
when necessary. The developed functions were integrated in 6 cars and 1 truck.
final phase of the project these functions were evaathshowing the great potentig
in the improving of safety topics.
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VRA

Vehicle and Road Automation
Budget:1,685n nn €
Duration: 03/2013- 12/2016

ProgrammeVIl Framework
Programme

www.vra-net.eu

SRA lines covered by the project:

2. Connected car

1. Safety
v

Description and objectives:
The objective is to create a network of experts and several stakeholders to work ¢
implementation of autonomous vehicles and its associated infrastructure. In ord
achieve that, needs are identified and research in this field is promoted.

Participants:
ERTICO, Abertis autopistas, DENSO, CTAG, eentro di Ricerca per il traspg
Logistica, VOLVO, DLR, UniversiTAt, ICCS, Applus IDIADA, IFSTTAR, IKA, Iivia
University of Leeds, Michelin, Racc Tecnalia, Traman, TNO TRL, Vislab, C
University, VialisUniversitesi Tuzla Kampiisii, Mouchel, Jaguar, ICOOR, Universi
Eindhoven, HERE, Imtech, KeyResearch, earpa, Transport for London, CER1
Austriatech and Renault

ResultsIn process.

PAITS

Public procurement of innovation
FOR cooperative ITS

Budget:442500¢
Duration: 12/2014- 05/2016

ProgrammeVIl Framework
Programme

ww.pdits.eu

SRA lines covered by the project:

2. Connected car

1. Safety
v

Description and objectives:
P4ITS is a thematic network gathering contracting authorities experienced oriqdg
to shortly embark on deploying Cooperative ITST®), and willing to improve th
market roltout of innovative transport systems and services through PU
Procurement of Innovation (PPI).

Participants:
ERTICO, North Denmark Region, Astriatec,NX&¥| VLAAMS GEWET, Ayuntamig
de Vigo, CTAG, LIIKENNE VIRASTO, VTT, EARDA, ITS Bretagne, Comunng
LIST, ITS Sweden, Trafikverket, Regione Liguria, OHL and TOPOS

ResultsiIn process.
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DESERVE

DEvelpment platform for Safe and
Efficient dRIVE

Budget:25,300n n n €
Duration: 09/2012- 09/2015
Programme ARTEMIS

www.deserveproject.eu

SRA lines covered by the project:

2. Connected car

1. Safety
v

Description and objectives:
Design and development of a tools platform for ADAS systems in order to explq
benefits of reuse SW, standardized interfaces and the easy and safe comj
integration of heterogeneous modules to address the increased complexity of
engine and the cost reduction

Participants:
VTT, FIAT, Continental, FICOSA, AVL, BOSCH, NXP, INFINEON, DAIMLER, VQ
RE:LAB, ViSLAB, IRSEEM, Dspace, Inria, ASL, IKA, CTRES, AR, INTEMPO
Technolution and IMS.

Resultsin process.

ARTRAC

Advanced Radar Tracking and
Classification for Enhanced Road
Safety

Budget:4,022p nn €
Duration: 11/2011- 11/2014

ProgrammeVIl Framewk
Programme

www.artrac.org

SRA lines covered by the project:

1. Safety

2. Connected car

Description and objectives:

Develop, test and demonstrai@n active system for vehicles to protect the vulnera
road users (VRU), being as well economically viable in the market. The high cos
available advanced driver assistance systems (ADAS) is the main reason they ar¢
use in a few topf-the-range models, and the EU penetration target is still far.

Participants:
Volkswagen, FIAT, CTAG, VTT, TUHH, UPT and SMS.

Results:
A sensor was successfully developed and integrated in test vehicles. The result
validation were satisfactory.
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RobutSENSE

Robust and Reliable Environment
Sensing and Situation Prediction
for Advanced Driver Assistance
Systems and Automated Driving

Budget:10415n n n €
Duration: 09/2015- 09/2018

Programme:ECSEI20141 Reserch
and Innovation Actions.

SRA lines covered by the project:

1. Safety /

2. Connected car

Description and objectives:

The objective is to develop a sensor platform for automated driving, that overcq
the limitations ofexisting sensors and provides improved detection capabilities
greater robustness and reliability.

Participants:
DAIMLER, AVL, AVLDE, BOSCH, FIAT, CTAG, EICT, FICOSA, FOKUS,
Modulight, SICK AK, Universitat ULM and Teknologian TutkimusRéEKus

Resultsin process.

EuroFOT

European Largé&cale Field
Operational Tests on HVehicle
Systems

Budgeth mZpnnznnn e
Duration: 05/2008- 07/2012

ProgrammeVIl Framework
Programme

www.eurofot-ip.eu

SRA lines covered by the project:

1. Safety /

2. Connected car

v

Description and objectives:

EuroFOT established a technical and socio/economic corapseiye evaluatior
program to assess the impact of intelligent transport systems about s4g
environment and driver efficiency. The project focused on evaluating several tec
mature systems (Adaptive Cruise Control (ACC), Forward Collision War@Gwg,
Speed Regulation System (SRS), Blind Spot Information System (BLIS), Lane [
Warning (LDW), Curve Speed Warning (CSW), safe human/machine interface a
Efficiency Advisor (FEA)) in passenger cars and trucks in several European cour
carrying out field test during a year.

Participants:

Ford, BMW, DAIMLER, FIAT, MAN, VOLVO, BMW, AUDI, BOSCH, CON
DELPHI, Harman International, Chalmers, ICCS, IKA, 1ZVW, Politecnico di
University of Leeds, Bast, Ceesar, CTAG, IFSTTARAI&G, ADAS Managemel
Consulting, Alcor, EICC and ERTICO.

Results:

During 12 months, 1000 cars and trucks equipped with driving assistance system
monitored, recording more than 100TB of data witch were analysed to evaluats
impact of these sstems in our roads
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SCOOP@F Part 2

Test deployment of cooperative
intelligent transport systems.

Budget:20,000n n n €
Duration: 01/2016- 12/2018

Programme:Connecting Europe
Facility

SRA lines covered by the gezt:

1. Safety

v

2. Connectedar

v

Description and objectives:

SCOOP@F is a project in which cooperative systems implemented in 3000
vehicles are connected along 2000 km of roads linking the countries of Austria, H
Spain and Portugal. Its main objective is to improweshfety of road transport and
road operating staff during road works or maintenance.

Participants:

French Ministry of Transport, Conseils généraux des Coétes d'Armor, du Finistérg
et Vilaine, de I'lsére, Conseil régional de Bretagne, Cityinf-Bdeuc,PSA, Renauli
CEREMA, IFSTTAR, GIE RER®&SAIt, Université de Remis Champagmdenne,
Telecom, ORANGE, DGT, CTAG, IMT, Estradas Portugal, Bridzstrads Nordé
Litoral and ASFINAG

ResultsIn process.
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Computer Vision Center (CVC) & Computer Science Dpt. of the Universidad Autbnoma de Barcelona (UAB) [ g
l S

Edificio O, Campus UAB, 08193 Barcelona Dr. Antonio M. Lopez, IP Grupo Advanced Driver Assistan¢ * / -
Bellaterra, Fax 0034 935811670 Systems (ADAS)

Tel: 0034 935811828, antonio@cvc.uab.eswww.cvc.uab.es/~antonio U "' B

WWW. cvc.uab.es Universitat Autbnoma de Barcelona

z Description

The CVC is mon-profit research center with an independent legal status, established in 1995 by the Generalitat de Catalunya and thedathideténoma de
Barcelona (UAB). Our mission is to carry out cutidge research that has the highest international impacthia field of computer vision. We also promote th
transference of knowledge to industry and society. Finally, we strive to prepare and form researchers of the highest Havahe@hanks to our good workin
practices, the CVC has positioned itself apecialist in the field of computer vision and is considered a reference in the creation of knowledge towards society
the main lines of work in the CVC consists in the use of computer vision systems for driving assistance and autonongoWsednawe an automated electric car fq
testing.

Main activities and products
Training of students of all levels (undergraduate, master, doctorate) in the field of computer vision and their applicdtigimg) assistance and autonomous drivir
Developmat of prototypes and proofs of concept with the industry (VW, SEAT, IDIADA, Samsung, Xerox, etc.).
Development of research projects achieved on a competitive basis.

Publication in top journals and conferences in the field of transportation systems,iattifielligence and computer vision.
Organization of international workshops.

N [=8 =2 =2 =2 =2

Related projectgexcluding contracts from companies because of confidentiality issues and reporting just the last three competitive) project

ACDG Perception SRA lines covered by the project: Description andobjectives
1. Safety / Development of @60° vision system for perception of the environment of a vehi
with the aim of performing autonomous driving.

Automated ard Cooperative Driving
in the Cityg Perception 2. Connected car

Budgetc HZnnn €
Duration: 06/2015¢ 12/2017

Participants
Researchers from CVC and Computer Science Dpt. aPUBB. Antonio M. Lopez

Results:
Programme RETOS (MEC), Demonstration vehicle, PhD dissertatinrelevant publications, organization
TRA201467088C21-R workshops, contracts with companies.
http://adas.cvc.uab.es/projects/ACI
C/
Page38/ 184 M.@F
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VIDASUrbE

Visionbased Driver Assistance for
Urban Environments

subproject of the project eCo
DRIVERS lead by the CVC

Budgety T Z MH N €
Duration: 01/2012-12/2014

Programme:Non-oriented basic
research (MICINN), TRA2629454
C0301

http://www.cvc.uab.es/adas/project
slecodrivers/

SRA lines covered by the project:

1. Sdety

2. Connected car

Description andobjectives
Developing a computer vision system for perception in the forward direction of
vehicle, detecting pedestrians, vehicles and road free navigable space, with the
performing emergency brake or giving warnings to the efriwunder dangerous
situations.

Participants:
Researchers from CVC and Computer Science Dpt. aPUBB. Antonio M. Lépez

Results:
Demonstration vehicle, PhD dissertations, relevant publications, organizatio
workshops, contracts with companies.

MAPEA2

Movimiento Acostumbrado de los
Peatones: Estudio para Atajar los
Atropellos

Budgetny Zynm €
Duration: 10/2014 10/2015
ProgrammeDGT, SPIP2014352
http://mapea2.cvc.uakes/

SRA lines covered by the project:

1. Safety

2. Connected car

Description andobjectives
Developing risk maps of vehigbedestrian collisions by the detection and g€
localization of pedestrians from a car that captures data with a vision system g
GPS/IMU.

Participants:
Researchers from CVC and Computer Science Dpt. aPUAB. Antonio M. Lopez

Results:
Web that allows queries on OpenStreet map to see information about the behav
the pedestrians captured from the test vehicle.
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EURECAT

Placa de la Ciencia, 2 08242 Contact:

Manresa Barcelona Alfred Beltran Ceurgca!,
Tel:0034 93877 73 73 Fax:93 877 73 74 Manager Automotive Industry e
Www.eurecat.org alfred.beltran@ce.eurecat.org

z Descripton

EURECAIS aprivate nonprofit organization dedicatedo appliedindustrial researctand the transfer otechnological knowledgdt has its owntechnical and humar
resourcedo develop thesectivitiesand focusesn allthe interestedcompanies, peopleand entities in orderto promote competitivenessEURECArings together the
expertiseof 450 professionals wh@eneratean incomeof 40 millione LIS NJ @révidétechngl&jicadervices to mor¢han 1,000 companiest is participatig in 160
highly strategic R&Dprojects atnational and international level, andas 73patents and 7 spinoff. The added value providedy EURECAdccelerates innovation
eliminates the expenditures in scientific and technological infrastructuesfuceghe riskand providesspecialized and customizédowledgeto each company

z Main activities and products

Eurecat offers experience on providing recommender systems applied to mobility solutions, extending the results obtaiotts ljke SUPERHUB.the topic of
journey planning, Eurecat is focused on the development of solutions that are able to customize and enrich the mobildpaxpdsyr learning from the actual mobili
patterns of the citizens, taking in consideration their needs and pegiezs.

Moreover, by applying contexdware recommendation techniques, our recommender systems are able to adapt the mobility to every situation, includinguab
information that can be relevant in the mobility domain, like weather or traffic status @mbining it with the context of the citizens themselves, like for examplg
companionship, the purpose of their trips, etc.

In addition to this customization of the mobility solutions, our recommendation systems can also deliver related suggéBtanis of Interest, among others, that c{
enrich the journeys planned with additional information, and can enable the development of new services around the nidhditgities, by combining mobility wit
other sectors like retail or tourism.

Beyond he personalization technologies above mentioned, Eurecat can also contribute with other components that can be usebdrite#tef Mobility as a Servict
like for example, social innovation toolboxes, predictive user behaviour modelling, GPS traakiilgy pattern extraction or destination tagging technigues that
being developed in the Social Car project.

Eurecat also offers to the consortium our experience and the design and development of the technological infrastructued tequperate # the data and service
that will be included in platforms like those described in the call, including Big Data Analytics capabilities. On tharathéne division of Robotics and Automati
provides high experience on providing technologies for seif@ reliable automation, mechatronics, hunyaehicle interaction, autonomous navigation, control g
navigation systems, positioning (Outdoors and indoors by combining GNSS with INS). Moreover, Eurecat has a GNSS sliveitatosdenarios.

Finally it is important to highlight the participation of Eurecat in the development of the-G¥B autonomous vehiclghttp://www.uab.cat/web/noticias/detallede-
noticia/elcvcuab-presentasu-cocheautonomoen-el-salondel-automovitde-barcelonal 345468738526.htmli?noticiaid=1345684871%73and the developed worl
regarding cybesecurity solutions to minimize vulnerabilities in the autonomous vehicle ("security by design” in hardware and softwa€ for V
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z Related projects

SUPERHUB

SRA lines covered by the project:

Sustainable and persuasive humar
users mobility in future cities

1. Safety

v

Budgetmn a €
Duration: 09/2011-11/2014
Programme:FP7

http://superhub-project.eu

2. Connected car

v

Description and objectives:
The SUPERHUB project aims at providing an integrated toolkit able to stimulate ¢
and gooddransport companies to use alternative mobility resources.

Several partners from all over Europe are engaged in the realization of aersteic,
integrated approach to mukinodal smart metropolitan mobility systems.
SUPERHUB promotes the creation afesv urban mobility services ecosystem, wh¢
all actors are represented and the take of virtuous behaviours is facilitated by tf
development of an open platform able to:

1 gather realtime data from all possible mobility sources

i provide matchmaking and egotiation capabilities between providers al
consumers of mobility offers for better routing decisions

T SyrotS GKS RS@St2LIVSyid 2F Y20AfAde
behavioural changes.

Participants:
GFIl, CREATENET; XRADE, FLAhérdeen, Uni Helisnki, UPC, CVUT, ASCAMM,...

Results:
Platform of mobility services with Andorid app tested with more than 3k citizen
cities in Europe.
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Mobility2.0

SRA lines covered by the pr

oject:

Cooperative ITS Systems for
Enhanced Electric Vehicle Mobility

1. Safety

v

BudgettH dc a €
Duration: 09/2012- 02/2015
Programme:FP7
http://mobility2.eu/

2. Connected car

v

Description and objectives:

Mobility2.0 will develop and test an -wehicle commuting assistant for FEV mopijl
resulting in more reliable and energjfficient electremobility. In order to achieve
maximum impact, Mobility2.0 takes an integrated approach of addressing the
0200t SySO1a 2F dzaNDblyYy C9x Y2o0AfAdey
scarcity of parking spaces with public recharging spots, and the congestion of
roads. Our integrated approach means the application developed by Mobility2.(
utilise ceoperative systems to simultaneously consider these bottlenecks, so that
an optimisation can be achieved which still guarantees reliable transportation for
FEV owner. Mobility2.0 will focus on assisting the daily urban commute, \
represents the bulk of urban mobility.

Participants:
BROADBIT SLOVAKIA SRO, ETRA INVHSOSNIGA DESARROLLO SA, FUNI
PRIVADA BARCELONA DIGITAL CENTRE TECNOLOGIC, INSTITUTE OF CO
AND COMPUTER SYSTEMS ICCS, COMUNE DI REGGIQ NERH IARMINES
UNIVERSITEIT TWENTE, PRIVE' SRL, NEC EUROPE LTD.

Results:
Android app with multimodaljourney planner connected to the EV by an OL
connector, tested in Barcelona and Reggio Emilia.

EVIC

SRA lines covered by the pr

oject:

A step further to Vehicleo-
Infrastructure

1. Safety

Budgety nn Y €
Duration: 05/2012- 05/2014

Programme:Nucli ACCIO
Generalitat of Catalonia financed by
European FEDER funds

http://w41.bcn.cat/en/el-projecte-
evicdonasolucionsa-la-gesio-de-
recarregai-la-localitzaciedels
vehicleselectrics/

2. Connected car

Description and objectives:
The EVIC project aims to cover one of the biggest needs of companies that
products and/or related electric vehicle servicesntrol of load balancing electricity t
the grid through intelligent management of demand in real time. To achieve this,
has considered the geographic distribution of electric vehicles in real time and up
energy needs.

Participants:
FICOSA, GDEdenway, ASCAMM

Results:
Module shipped into the electric vehicle that provides the position and battery st
ubiquitously (GNSS+WiFi)
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GNSSmeter

GNSSbased metering for vehicle
applications

Budget:615 Ke
Duration: 2010- 2011
Programme:FP7 GSA

http://www.gsa.europa.eu/gnsdased
meteringvehicleapplicationsand
valueaddedroad-services

SRAlines covered by the project:

1. Safety

2. Connected car

v

Description and objectives:
GNSSmeter develops a road pricing and pay per use insurance application syster
on satellite navigation technology. Within GNSSmeter, the existing system cong
extended by integrating EGNS/EDAS integrity and augmentation data as well as G:
measurements.

Participants:
ASCAMM, Aichhorn Klaus Teleconsult Austria, DKE, skymeter

Results:
On board unit (OBU) for an integrity application tolling.

PARKINETICS
Electromobility Living Lab
Budgetm ®H a €
Duration: 2010- 2012

Programme:Nucli ACCIO
Generalitat of Catalonia financed b
European FEDER funds

http://www.parkinetics.com/proyec
to/?lang=en

SRA lines covered by the pr

oject:

1. Safety

2. Connected car

Description and objectives:
ParKinetics is a new Living Lab for electric mobility and at the same time, demons
area pioneer in Spain, located within a radius of 30 km from Cerdanyola del Valle
Cugat déValles Technology Park, UAB , Es&@iteapolis and Synchrotron , with mo
than 50,000 potential users.

Participants:
Tradisa, Simon, Grupo AlA, ASCAMM, Centro de Innovacién del Transporte (CE
Puerto de Informacion Cientifica (PIC) de la UABNPRA.

Results:
Ontological definition of the different factors involved in electric mobility to systema
their study. On the other hand there has been a first study of mobility in the
covered by the project.

MOLECULES

Mobility based on electric
connected vehicles in urban and
interurban smart, clean
environments

Budget: 4.3 Me
Duration: 2012-2 015
Programme:FP7

http://www.molecules-project.eu/

SRA lines covered by the pr

oject:

1. Safety

2. Connected car

Description and objectives:
MOLECULES is a demonstration project with three large scale pilotcaidBa, Berlin
and Grand Paris aiming to use ICT services to help achieve a consistent, int
uptake of Smart Connected Electromobility (SCE) in the overall framework
integrated, environmentally friendly, sustainable mobility system.

Participarts:

ETRA, ASCAMM, MOPeasy, DLR, Berlin Senate Dpt of urban development, Ajunt
de BCN, Going Green, Polis, WMZ

Results:

Online platform of electromobility related services
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Ground robot RHO3

SRA lines covered by the pr

oject:

Unmanned ground velule

1. Safety

Budgetonn Y €
Duration: 2013- 2014
Programme:nternal project

https://rhocubed.wordpress.com/ak
out-4/

2. Connected car

v

Description and objectives:

Implementation of a robust red assured navigation solution for GNS$@llenged
environments (i.e. under foliage, urban and indoor) based on the integration of (
with INS, vision and laser range scanner sensors.

The demonstration will use an unmanned ground vehicle to completegesirajectory
with paths through both an outdoor (GNSS available) and indoor environment
maintaining a seamless navigation solution.

Participants:
ASCAMM and Avionics Engineering Centre from Ohio University.

Results:
Navigation solution for GNS®allenged environments.

ICARUS

SRA lines covered by the pr

oject:

Unmanned Search and Rescue

1. Safety

Budgetm1T ®p a €
Duration: 2012- 2015
ProgrammeFP7

http://www.fp7 -icarus.eu/

2. Connected car

Description and objectives:

The overall purpose of the ICARUS project is to apply its innovations for improvi
management of a crisis and by doing so to reduce the risk and impact of the cri
citizens. The use of unmanned search and rescue e&ewimbedded in an appropriat
information architecture and integrated into existing infrastructures will help c
personnel by providing detailed and easy to understand information about
situation. The proposed system will inform crisis personnelualbeal dangers presen
on the ground, and will thus increase their performance in resolving the situation.
Participants:

Ecole Royale Militaire, Space Applications Services, Estudios GIS, ASCAMM, Fr
IZM, IMM, JIMDTHEQUE, TU Wien, IntegrasyspkyQuobis, INESC Porto, Univerg
de Neuchatel, ETH, ATOS, RRLAB, CMRE, CALZONI, Matelliance, ESRI Porty
Naval, BFAST, EPFL

Results:

Toolbox of integrated components for unmanned Search and Rescue.
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FRANCISCO ALBERO SAU

Rafael Barradas 19 08908 FranciscaRamosPérez F AE
Hospitalet de Llobregat Barcelona R&D&Innovation Manager

Tel:0034 932618500 f.ramos@fae.es FRANCISCO ALBERD S.ALU.
www.fae.es

z Description

FAE Francisco Albero S.A.tJdesigns and produces electrical and electronic products for the automatiarket. It offers its customers a wide range of products w
over 3,000 references delivering equivalent performance and quality to that of OEM pertan innovatiororiented organization since its inceptidrAEhas
consolidated its position in théeld of multilayer ceramic application design, the development of ceramic substrates and implementation of microelegstamts <
TheFABproduct range includes Oxygen Sensors, MAP Sensors, Timing and Revolution Sensors, Oil Pressure Switchesitéard, Trangmarature and Pressu
Sensors, Stepight and Reversing Light Switches, Temperature and Radiator Fan Transmitters, Ignition Coils, Ignition Leads, Gl@mniiaggs TKnock Sensors a
Solenoids2 A i K Y2NB G(KIy cn @& 8inBac@ondBEpid By ofdts tirnower add isicSrrently present in more than 80 countries, inclug
sales office in Miami, United States.

z Main activities and products
9 Circulator prototypes for S band and X band
9 Occupancy sensor

z Proyectos relaionados

LOCCIMIM SRA lines covered by the project: Description:
1. Safety / Development of circaltors based on LTCC technolgy for radar application.

BudgetmZHcnzZnnn e
Participants:
International consortium of companies.

Duraction:2012- 2015 2. Connected car
Programme:EURIPIDEESUREKA

Results:
http://www.euripides- Circulator prototypes for S band and X band
eureka.eu/projects
DINNAMIC SRA lines covered by the project: Descripcion y objetivos:
Budgeto Mn Znnn e 1. Safety / Development of occupancy sensors based on flexible polymeric multilayer struc

Transduction based on electrical resistance variations

Duration:2012-2014 2. Connected car Resultados obtenidos:

ProgrammeMINECGNNPACTO Occupancy sensors.
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Ferrovial

St. Principe de Vergara, 135 28002 Contact:

Madrid Madrid Rafael Fando Mestre

Tel: 0034 91 5862500 Fax: 0034 91 5862677 ITS and Centre for the Innovation In Smart

http://www.ferrovial.com/es/ Infrastructures (CI3) Director
rfando@ferrovial.com

Description

¢tKS O2YLIyeQa | OGA dduibasindsdling®r NNA SR 2dzi KNP dzAK

Services: efficient provision of urban and environmental services and maintenance of infrastructures and facilities.

Toll Roads: promotion, investment and operation of toll roads and other infrastructures.

Construction: the design ammbnstruction of infrastructures in the areas of civil engineering work, building and industrial construction.
Airports: airport investment and operation.

N (=8 ===

Ferrovial, as infrastructure manager, aims to ensure that these infretstres are becoming safer and more respectful with the environment, improving the
experience. To do this we work on several research and innovation seeking new models, methods and technologies to ffieclaoagestion in cities and highway
identify new patterns of mobility to adapt services and infrastructure management to the needs of users. Some of the related proj

1

1

Main activities and products

Managed lanes: In order to give a better service to our customers, we have launched in our highways specific lareesmnimarem speed is guaranteed based o
dynamic fare depending on the congestion levels that we have in the corridor ensures a proper fluidity on the road as iwghHexsquality of customer service.
DriveOn TEXpress: This project developed in thedd8gists about the development of a mobile APP that encourages sharing vehicles on highways getting in
vehicle occupancy obtaining discounts on tolls. In this way we reduce road congestion and greenhouse gas emissions.
Satelise: A project where ¢hcustomers pay depending on the use they do in the infrastructure by an application for smartphones, where the chaggimgs:
based on satellite positioning (virtual tolls) without necessity of physical infrastructure on the road or in your owe.vitditionally updated information g
itineraries is provided, as well as road accidents, weather, discounts in gas stations, etc. In this way it seeks toaoigesten in the payment of our highwa
providing security and fluidity to our users.

BigData: A clear example of the study about mobility on our highways is the use of information that mobile telephony offerhedétinformation and with
external data from the highway as traffic counters and tolls will be possible to obtain the mqtatigrns of our users. In this sense we will know the m
demanded routes on our roads and the study of mobility for future business opportunities
Plan 20.16: It is an internal Project in Ferrovial which aims to improve competitiveness, sustainabifityptastl its reputation. Among its main priorities is tk
mobility, which included plans to reduce the impact of the mobility of people who use the infrastructures managed by [Ferrovia
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z Related projects

INTELVIA

SRA lines covered by the project:

Comprehensive System Control,

1. Safety

Signalirg and Communication for
Safe and Intelligent Traffic
Management Operational
Infrastructure and Services

Budget,t n a €
Duration: 06/2008- 03/2012

Programme: ERDF and Ministry (
Industry, Energy and Tourism

https://intelvia.wordpress.com/

2. Connected car

Ve

Description andobjectives

The main objective of the project is the development, validation and implementatig
a new integrated system for an efficient operational management, safeirgetligent
traffic infrastructure by integrating elements of control, signaling and communicatio

Participants:
Ikusi (leader), Applus+ldiada, Libera Networks, Ingenieria y Consultoria para el
Automaético (ICCA), NTS, Direccion General de Tréfsoovial, Cluster de Movilidad
Logistica (ITS Euskadi), VICOMTech, Universitas Miguel Hernandeg, Uidairsitat
de Valencia

Results:

Technologies and designed products, such as communication systems, beaconsg
vision sensors and system maenent algorithms based on vision, were tested in fi
trials. The project has provided technologies and products that can be transf
directly to marketing departments based on pilot systems tested and properly
validated products under all weath conditions

SOFIA

SRA lines covered by the project:

Multidimensional Information

1. Safety

Management System for Intelligen
Infrastructure

Budgett nnzZnnn €
Duration: 2011- 2013
ProgrammeiINNPACTO
http://proyectosofia.com

2. Connected car

Description andobjectives

The platform integrates information from heterogeneous wireless sensor systems
allows the process and real time analysis of the recorded data in order to help opf
the operation ofinfrastructure. Ferrovial Agroman’s objective in this project is bg
able to offer to their customers the added value of including intelligence infrastrug
in the design phase and construction, so that these infrastructures have the necq
equipmert for intelligent management as a one more element integrated during t
construction

Participants:
Ferrovial Agroman, Universitat Oberta de Catalunya, Worldsensing, Exitdesign

Results:

Apart from the development of a platform for intelligent informatiomanagement, it
has been achieved; identify cases of use of sensor networks to improve
management, maintenance and operation of the infrastructure, incorporating ser
on construction phases, identify business models that enable us to exploit ttierpial
and transfer it from the builder to the operator, identifying new models use
information and cost optimization
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CIUDAD 2020

SRA lines covered by the project:

Towards a new model of smart an

1. Safety

sustainable city
Budgetmc ®o0 a €
Duration: 10/2011-12/2013
Programme:INNPRONTA

http://www.innprontaciudad2020.e
s/

2. Connected car

Description andobjectives

The aim of the CIUDAD 2020 Project has been to define a model city equippe
advanced intelligent mobility management systems, energetically efficient
sustainable economically, socially and environmentally. The research applig
different aspects of intelligent city and the development of technological services
been toolsthat have enabled the achievement of the overall objective.

Participants:
INDRA (leader), Ferrovial Agroman, Atos, Fagor electronica, GFI Informatica, Fi
iISOCO, Daedalus, Tekia ingenieros

Results:

The 33 experimental technological assets develojpe@IUDAD 2020 have shown th
smart cities technology already exists and is progressively incorporated into the
of solutions for companies participating in the project. After completion of the R+D
next step is to implement the solutions devpkd on real projects with thes
innovations to the cities and to inform citizens their existence so they can use ther
become aware of their leading role in improving their city. Likewise it also ain|
improve access to data through Open Data to duteeand advance the potential of B
Data and the Internet of Things. Thus it can be improved the potential of smart cit
generate business and wealth in cities.
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OUTSMART

Provisioning of urban / regiona

SRA lines covered by the project:

1. Safety

Smart services and business mode
enabled by the Future Internet

Budgetp a €
Duration: 04/2011- 03/2013
Programme:Funded by CE
http://fi -ppp-outsmart.eu

2. Connected car

Description andobjectives

OUTSMART project aims to createvémes and pilot applications that optimize a
improve the sustainability of supply and access to resources in urban areas, by ¢
five ecosystems connected to the Internet of the Future. Each ecosystem or ¢
covers an urban service and takeaqa in a European city; Waste managemeBerlin
(Germany) Water and sanitation Aarhus (Denmark ), transport and environmen
Birmingham (UK ), Smart metering and street lighti@antander ( Spain ), water ai
environment- Trento ( Italy).

Participants:

AlcatetLucent ltalia, AMEy Limited, Amplex A/S, ATOS Origin, Aarhus Vand A/S,
Santander, Berliner Stadtreinigungsbetriebe, CEA (Commissariat a I'énergie atomique
énergies alternatives), CI3 (Centro de Innovacion de Infraestructurambntds), Coronis/Elste|
SAS, CREANET, Dolomiti Reti (grupo Dolomiti Energia), EMCANTA, Engineering, E.ON
Ericsson d.o.o. for Telecommunications, Fraunhofer FOKUS, Municipality of Santander,
Labs/Bizz, Telefonica 1+D (TID), TTl, Uniwside Cantabria, University of Luxembou
University of Surrey, Worldsensing

Results:
Each of five clusters that was developed for this project has been significantly imp
its efficiency, and therefore its economic model. It has also been improviemret
behavior in relation to the consumption of each ecosystem directly improving
environmental impact that they have.

FOTSIS

SRA lines covered by the project:

European Field Operational Test ¢

1. Safety

Safe, Intelligent and Sustainabl
Road Operation

Budgetmn a €
Duration: 04/2011-09/2014
Programme:FP7

http://www.fotsis.com/

2. Connected car

v

Description andobjectives
The FOTsis European project has the objective of developing new technologiead{
transport to enhance the communication and collaboration between vehicles
infrastructure, in order to improve safety and traffic flow.

Participants:

Iridium, OHL Concesiones, Planestrada, Marestrada, Nea Odos, SICE, Indr
skysoft, Transver, tea, Orange-rance Telecom, UPM Telco, IL, Aalto, CERTH, G¢
CI3, ERF, GMV sistemas, FIA, Optimus, Asecap

Results:
The services developed in FOTsis provide more information in real time, resulting
the connection of three items automatically: \eles, infrastructure and road contrq
centers. Also systems improve the fluidity, safety and sustainability of the road wh
has been installed; ML2 and A2 highways.
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Fico Mirrors S.A. (Entity)

P.1. Can Mitjas E08232 Contact:
Viladecavalls Barcelona José M2 Alvarez M EIcOoSA
www.ficosa.com Technical ManagerADAS Business Unit

jalvarez@ficosa.com

z Description

FICO MIRRORS S.A. is part of FICOSA, an independent industrial group devoted to the research, devetojuokso, gmd commercialization of automotive syste
and components. Based in Barcelona (Spain), the Group has a global team of more than 8500 professionals and presenceriesl®&aond the world. FICOSA i
technological partner of some of the wolRQa YI 22 NJ OF NJ Y I y' afl53 BGCQSNISrhd @& paitibifatéd aiv4ats romvPanasonic. In particula
MIRRORS S.A. is one of the three major worldwide rear and side mirror suppliers. It pioneered in the group the incoipdsapaducts of ADAS systems based
camera technology (blind spot detector, parking cameras, Autttional frontal camera system) and biege view systems. Specific teams in the company
developing camera systems for rear and surrowiglv applicationsand on working driver status monitoring, through the analysis of the driver behavior and by me
of biological parameters by cameras.

z Main activities and products

Parking cameras; Birglye view systems.

CameraMonitor Systems for the replacement mgar-view mirrors; Blind Spot Detector (BSD) ; Lane Change assistant (LCA)
Frontal camera systems, Traffic sign recognition; Lane Departure Warning; Pedestrian Detection;

Driver Drowsiness Detection;

Driver Status Monitoring. Systems (stereo Inframeras)

z Related projects

DESERVE SRA lines covereldy the project: Description andobjectives

DEvelopment platform for Safe an 1. Safety / A Tool _Platf_orm for embedded ADAS explo_ltlng_ C—dnmgln software reuse

Efficient dRIVE > Connected car standardized interfaces, and easy and safggynpliant integration of heterogeneou
' modules. The DESERVE Platform will provide the emweont for ADAS desigr

Budgetth p ®0 a € development and prevalidation.

Duration: 09/2012- 02/2016 Participants:

VTT (Coordinator), CONTINENTAL FICO MIRRORS, AVL, BOSCH, NXP,

Programme ARTEMIS / ECSEL
DAIMLER, VOLVO, ICOOR, RE:LAB, VISLAB, IRSEEM, dSPACE, INRIA, ASL, I

http://www.deserve-project.eu/ ARMINES, INTEMPORA, RAMB@®QHNOLUTION, IMS.
Results:
Project completed. Demo of the platform during Final event at Ulm on December
2015.
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SafeAdapt SRA lines covered by the project: Description andobjectives
1. Safety To develop novel architecture concepts basedadaptation to address the needs of
new E/E architecture for FEVs regarding safety, reliability andedfisiency . Reduc

Safe Adaptive Software For Fully

Electric Vehicl : : . ) .

ectric vehicies 2. Connected car the complexity of the system and the interactions by generic, systéte fault and
BudgetpPH p ace adaptation handling. Enable extended adilility despite failures, improvements
Duration: July 2013 June 2016 active safety, and optimized resources. This is especially important for incre

reliability and efficiency regarding energy consumption, costs and design simplicity
ProgrammeFP7/20072013]

[FP7/20072011]); grant agreement Participants_:C_IEN__IST, I_DELPHI, DuraCarORIRRORS, Fraunhofer ESK (Coordinat
o Tecnalia, Pininfarina, Siemens, TTTech.

n° 608945

http://www.safeadapt.eu/ Resultsiin process.

RobustSENSE SRA lines covered by the project: Description andobjectives

1. Safety The main objective of the project is to develop a new architecture of cooperi

Robust and reliable environment . ) . .
sensors to make them able to work in harsh environment for automatic vehicles

sensing and Situation Prediction fo| 5

Connected car

advanced Driver Assistance Participants:
Systemsand Automated Driving Daimler (Coordinator) AVL, Bosch, CRF, CTAG, EICT, Fico Miaaorhpfer, FZI
Duration: 06/2015- 05/2018 Hitachi Automotive systems, Modulight, Oplatek, SICK, Ulm University, VTT.
Programme ECSEL 2014 Results:Project started.
RESEARCH AND INNOVATION
ACTIONS
http://www.eict.de/en/RobustSENS
E_en.html
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University of Alcala. Geintra Research Group
Escuela Politécnica Superior. 28871 Contact: = Fr)
Campus Uniersitario Madrid Felipe Espinosa ‘11\.“', G
Alcala de Henares 91 885 6591 Lecturer and Researcher Y s
Tel: 0034 91 885 6545 felipe.espinosa@uah.es vl v geintra
http://www.geintra-uah.org/

z Description

The research groujm Electronics Engineerimppliedto Smart Spaces ardtelligent Transportation System&egintra) iSormed by professorand researchers from th
Departmentof Electronics at th&Jniversity ofAlcalg andis located inthe Polytechnic Schodlt has laloratories instrumentationand human resource® support the
following areas of researcha) sensorybasedaudio and video, ultrasoundandradio frequencyand infrared;b) network control systemsc) design, implementatiorand
testing ofelectronic systms;andd) support systemslependency.

z Main activities and products

The group's activitiem the indicated areaare summarized asensor networkssensor integration andensor fusionlocation and positioningystemsmobile robotics
martmachineinterfaces e-healthand independent livingntelligenttransportation systems anthfrastructure;distributed automatiorn; embedded SoCand co-design
digital systems.

z Related projects

ALCOR SRA lines covered by the project: Description andobjectives
1. Safety Optimization of local and shared resources @nvironments with multiple sensorig
modules which service multiple robotic mobile units, using a wireless communig

Optimization of wireless sensor

network and network control network link
systemsfor cooperationof mobile 2. Connected car J etworkas fink.
unitsin intelligent environments Participants:

University of Alcala (Geintra Research Group) and University of Cordoba

P 2
resupuesto229pn n € Research Group)

Duracion:01/2014-12/2016

ProgramaMINECQ; Society
Challenges

Reslits: http://www3.uah.es/alcor.
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GMV

11 Isaac Newton str., PTM 28760 Contact: %
Tres Cantos Madrid Sara Gutiérrez LanzBusiness Development

Tel:0034 91 807 21 00 Fax:0034 91 807 21 99 ExecutiveTransport and Mobility Services e st
WWw.gmy.com sgutierrez@gmv.com

z Description

GMV is a privatglowned technological enterprise group with an international presence. Founded in 1984, GMV mainly operates in eightttasgfsboth public and privaty
organisations including Space, Security and Transportation. GMV is a pioneering company wanldeiddoping and implementing intelligent transport systems based on
mobile communications and GIS technology. In the automotive sector, GMV implements on board telematics units and hae exmarsdnce in the development ar|
validation of ECUgElectronic Control Units). Furthermore, current activities into safety and security of cooperative automotive systemss(efstgstems), provide GMV wi
the necessary knosow to work on enabling internal and external ECU communication security. &¥¥adtional reference in safety and security management, particulal
cybersecurity both for the Public Administration, telecommunications or banking with relevant pioneer products s@dtecderATM Security. Moreover, GMV Eal
observation and metewlogical satellite deep knowledge allows us to complement our ITS (Intelligent Transport System) solutions with esdedtiedhlad services seekir
ART (Atomated Road Transport) safety.

Z

1.

N

Main activities and products
GMV designs, develops and manutaets OEM and aftermarket equipment for the automotive sector, targeted at applicationfidéteManagement;ar-sharing solutions
(conventional cars and EVspr-pooling solutionsremote diagnosis and vehicle health repomiultimedia andinfotainment; eCall;stolen Vehicle Tracking (SVIgw
notification; burglar warning and remote door lock/unloatyrfew alert;geofencing;speed alert

Development of embedded software (including safetitical software) for irvehicle equipment (ECUs and telematioboard units)

Telematics services for the connected vehicle, including services sWRdy geer Use services (UBI, Congestion Charging,;E&fejy & security (eCall, bCall, Emergen
services managementhighway services and tolling (Electronic Feedgcttin, HOV Declaration, Smartphebased tolling) srvices for the Electric Vehicle (EV Charg
Scheduler, Navigation to charging station etmqintenance (Preventive Maintenance, Remote diagnpe&y mobility concepts (ecooaching, ecalriving, dynamic parking
& 2 t dzii Aothef Soluthonis

Advanced positioning technologies: GMV has developed in the last 10 years several Advanced GNSS processing techngatjifereneriechniques such as PPP, m
matching and, very in particular, positioningegrity in ITS environment based on IBPL and KIPL technologies. GMV has several patents and patentalader$o these
technologies
Services dealign with all Cybersecurity lifecyctecurity planning[regulation compliance, analysis and Specifiwienments diagnosis (compliance and adherence
blFridA2ytf {SOdNAGE {OKSYSTI / NARGAOFT L yavhldpmenibbzeciridyNiRctive pRENS; Sevdélapreyit Df bushesd cBitinuity pl
security operational Managemerjsecurity technical offices; security Operation Centres, security incident Management; digital Surveillance]; secusitjtesimtical
security auditsyulnerabilities detection, analysis and Management; forensic analysis]; deployment and Configafagggure infrastructures [NGF, Application Deliv
/] 2YONREEfSNE L5{kLt{ tfFOGF2N¥az 21 C3Z {L9axXX8

High added value services based on latest available Earth Observation and Meteorological satellite sensors and fusgituwehsors networks informatio In particular,
GMV provides services of high temporal and spatial resolution for thematic digital magppaigding DEM (Digital Elevation Modelg)eneration and update, monitorin
traffic, monitoring roads or associated critical infrastructures saghbridges, raising alarms due to extreme weather events such as flash floods over roads and provig
reaktime nowcasting meteorological services including temperature, clouds, preampitavinds and thunderstorms
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z Related projects

Analysis andevelopment of

SRA lines covered by the project:

Description and objectives:

Demonstration Centres for the 1. Safety Development of a centre of excellence providing different services to the autom
benefit of the downstream GNSS sector. These seices are oriented to give an answer to the needs identified in the
stakeholders 2. Connected car J Autonomous Driving and Connected Vehicle applications in relation to test
Budgetm a ¢ validation, high precision positioning, safety & security and assessment of vulneral
which have anmmpact on these applications.
Duration: 01/2016- 07/2017 -
Participants:
Programme:ESA Invitation to GMV (coordinator), CTAG and VVA
Tender AO/18319/15/F/IMOS
Results:
At present, the Project is egoing and progresses towards the completion of PHAS
which will conclude with a feasibility assessment of exploitation of the Centn
Excellence for the Autonomous and Connected Vehicle.
Page54/ 184 MO.F
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SafeCOP

SRA lines covered by the project:

Safe Cooperating Cybdthysical
Systans using Wireless

1. Safety

Communication

Budget:299,806H p €
costs for GMV)

Duration: 04/2016- 03/2019
Programme:ECSEL

http://www.ecsel-ju.eu

602

2. Connected car

v

Description andobjectives

SafeCOP (Safe Cooperating CyRigysical Systems using Wireless Communication
establish a saftty assurance approach, a platform architecture, and tools for-g
efficient and practical certification of coepating cybephysical system@OCPS).
SafeCOP targets safatglated CGCPS characterized by use of wireless communical
multiple stakehdders, dynamic system definitions, and unpredictable opera
environments. In this scenario, no single stakeholder has the overall responsibility
the resulted systenof-systems; safe cooperation relies on the wireless communica
and security angbrivacy are important concerns.

Participants:
Alten (Coordinator), Technical University of Denmark, Teknologisk Institut, M
Industrial RobotsOdense Universitetshospital, Technicon ApS, Finnish Meteorolg
Institute, Mobisoft, MMotion, UNIVERS$A DEGLI STUDI DELL'AQUILA, Na
Research Council of Italy, Intelligence Behind Things Solutions S,r,l,, Impara, Pol
di Milano, Thales ltalia spa, AITEK, RO technology, Intecs, DNV GL ASA, |
Robotics AS, Stiftelsen SINTEF, Instituto iSupee Engenharia do Porto, GMV (GM
SkysoftS.A.), TEKEVER Autonomous Systems, Malardalen University, Qamcom
& Technology AB, KTH Royal Institute of Technology

ResultsiIn process.
SafeCOP will provide an approach to the safety assurance-6RSDenabling thus the
certification and development. The project will define a platform architecture and
develop methods and tools, which will be used to produce safety assurance evi
needed to certify cooperative functions. SafeCOP will extenmrent wireless
technologies to ensure safe and secure cooperation. SafeCOP will also contril
new standards and regulations, by providing certification authorities

standardization committees with the scientifically validated solutions neededraft
effective standards extended to also address cooperation and sysfesystems issues
SafeCOP brings clear benefits in terms of cdwssain certification practice an
implementations of cooperating systems in all addressed areas: automotive, jinmar
healthcare and robotics. The advantages include lower certification costs, incr
trustworthiness of wireless communication, better management of increa
complexity, reduced effort for verification and validation, lower total system cq
shorter time to maket and increased market share.
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ENABLES3

European Initiative to Enable
Validation for Highly Automated
Safe and Secure Systems

Budget:p dp Z cbo T Pp n
costs for GMV)

Duration: 05/2016- 04/2019
Programme:ECSEL

http://www.ecsel-ju.eu

€

RA lines covered by the project:

1. Safety

2. Connected car

7

Description andobjectives

ENABLES3 will pave the way for accelerated application of highly automated
autonomous systems in theobility domains automotive, aerospace, rail and mariti
as well as in the health care domain. Virtual testing, verification and covergsted
test selection methods will enable validation with reasonable efforts. The resu
validation framework Wl ensure Europeans Industry competitiveness in the global
2F L dzi2aYlI GSR a2aiSvya s6AGK |y SELISOGSH
Participants:

AVL List GmbH (Coordinator), Aalborg University, AIRBUS DEFENCE AND Space (
Austrian Institute ofTechnology GmbH, AVL DEUTSCHLAND, AVL SFR, BTC EMBEDDE
AG, Cavotec Germany GmbH, Creanex, Chech Technical University, DLR, DNDE, D
Datentechnik GmbH, DTU, EVI, FZI, GMV A&D, GMVIS SKYSOFT, POLITECHNIKA GD
Aglaia Mobile Visio GmbH, IBM IRELAND LIMITED, IMINDS, INRIA, ISEP, ITI, IXION |
AND AEROSPACE SL, JOHANNES KEPLER UNIVERSITAT LINZ, JKU, LCM, Magillem
Magneti Marelli, MASER, MDAL SARL, Model Engineering Solutions GmbH, MAGN
Engineering, Nalott NAVTOR AS,NM Robotic GmbH, NXP, OFFIS EV, PHILIPS MEDICA
NEDERLAND, Rohde&Schwarz, REDEN, RENAULT SAS, Rugged tooling, Serva transp
SISW, Sky Watch, University of Southhampton, SafeTRANgE, TEENALIA, THALES, TH
AT, The Moto Insurance Repair Research Centre (Thatcham), Tieto, TME, TNO, TT(
TTTECH COMPUTERTECHNIK AG, TU/e, TECHNISCHE UNIVERSITAET DARMSTADT
GMBH SCIENCE & INNOVATION, UCD, UNIVERSIDAD DE LAS PALMAS, University|
UPM, Valeo Autokliatizace k.s., VCDA, Vector Fabrics, VIC , VIF, VIRES, VTICAE
RESEARCH CENTRE OF FINLAND

Resultsin process.
Project results will be used to propose standardized validation procedures for |
automated systems (ACPSpme of theechnical objetives addressed are:
Provision ofa test and validation framework

Promotion of a new technique for testing of automated systems
Raising significantly the level of dependability of automated systems
Provision of a validation environment for rapidgealification,

Creation of an eceystem for the validation and verification of automated syste
in the European industry.

ENABLES3 is strongly industrgiriven. Realistic and relevant industrial usgses from
smart mobility and smart health will define thequirements to be addressed ar
assess the benefitsf the technological progress.

= =4 -8 -4 -9
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CONTRIBUTION TO IGS REME
(RTIGS) PROJECT

Duration: 2007- currently
ProgrammeilGS

http://www.igs.org/rts
http://magicgnss.gmv.com/

SRA lines covered by the project:

1. Safety

2. Connected car

7

Description and objectives:

GMV has been contributing to the IGS Real Time Project (RTIGS) since its be
with a solution based on its proprietary suite magicGNSS, whatdes a GNSS P(
package. Furthermore, GMV is the sole private company contributing as Analysis
(AC) to RTIGS and therefore being put to the test against thekm@n IGS ACs whig
define the GNSS statd-the-art. GMV contributes with a redgime solution, providing
precise GPS and GLONASS orbits updated every 15 minutes and GPS and
clocks estimated every second with aroundex of latency.

Participants:GMV

Results:
Da+Qa az2fdziaA2y KIFa GeLAOITffe& @neRBigndBoc
accuracy when compared with the IGS rapid products (IGR).

Technical support for space based
meteorological monitoring

Duration: 1998- 2016
Programme EUMETSAT SAF

SRA lines covered by the project:

1. Safety

2. Connected Car

v

Description andobjectives
Support to Spanish Meteorological Agency (AEMET) in the development, mainte
YR 2LISNIGA2ya 2F GKS 9! a9c¢{!¢Qa {4
and veryshort range Forecasting (SAFNWC). The projeetliby AEMET and focus
the development and provision of software packages for the operational generati
meteorological products obtained from MSG or other geostatinary satellite daf
provide nowcasting and very shamdnge forecasting. The deplmegnt of the SAF i
over the whole Europe.

Participants:
GMV

Results:

I Service to endisers to support operational activities in different markets throy
high resolution meteorological products related to clouds, precipitation, winds
thunderstorms.

i Advaced driver assistance systems (ADAS). Evolution towards a more auton
driving

1 New service platformfor connected car

Spanish Automotive Sectoata@logue ¢ 2015
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OSIRIS (Open Services and netwg SRA lines covered by the project:

Infrastructure for Risk 1. Safety
Management based on h$itu
Sensors)
_ 2. Connected Car
Duration: 2006- 2009 v

Programme:EC FP6

Description andobjectives

It improved the efficiency of the overall environmental risk / crisis management b
designing and setting the basis for an-situ heterogeneous sesors network
infrastructure, 2/ studying all the possible-§itu sensors and their complementari
(including those based on satellites and unmanned aerial vehicles), and 3/ assesg
technological developments in three different experimental sceswri The city
monitoring scenario, in Valladolid, made use, inter alia, of neartireal air pollution
based mobile sensors which were mounted in municipal buses fleet. GNSS basg¢
positioned sensors data were fused (i.e. streets temperature, noidiytjpm, etc.) and
raise of early warning alarms, when needed, were performed by the automatic cq
center for citizens information. An accident provoked by dangerous substa
transportation was simulated for demonstration purposes including
propagation/evolution of air contaminants considering the weather conditions.

Participarts:
GMV, et al.

Results:

1 Open and interoperable architecture for municipal monitoring air pollution in ur
streets and supporting operations related to the environmentabllution
emergency.

9 Security applications of cooperative systems (V2X)

T New service platforms

Security Managed Services for SRA lines covered by the project:

INCIBE and Red.es 1. Safety
Budget:750,000¢

Duration: 01/2016¢ 12/2017
Programa:Public tender

2. Connected Car

Description and objectives:
Provisioning 7x24 security managed services allowing for capabilities of dete
prevention and response against cyberattacks, incidentigtrusions which might occy
in INCIBE and Red.es infrastructures.

Participants:GMV

Results:Deployment of needed security measures (tools, security Infrastructure
providing security to INCIBE and Red.es against threats to which these orgesi;
might be exposed to.
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Instituto de Investigacion en Ingenieria de Aragobniversity of Zaragoza Mstioso Univenstari de Nvastigaciie —
Edificio 1+D+iSt. Mariano Esquillor | 50018 Contact: ‘Q i‘?i eningenieriadeAragon 84N
Zaragoza Zaragoza Juan Ignacio Garcés Gregorio e  Universidad Zaragoza “ B
Tel: 0034 976 762 707 Fax: 0034 976 762 043 Director 1542
http://i3a.unizar.es/es ngarces@unizar.es

z Description
The 13A is a University Research Institute of the University of Zaragoza with 10 years of activity. Its stretigghabdity to bring together research on different aspeg
of engineering, outstanding ability to obtain funds from competitive calls and its privileged relationship with the predumstitonment. Since its inception, the I3A hal
grown both nationally ad internationally, consolidating a shared vision between scientists and technicians and gaining recognition as a feiahoé i@ many fields
of engineering research.

z Main activities and products
They concentrate in this one area the lines of inigedion of road safety that possess the support of the infrastructure of the laboratory of impact located in the
technological park TECHNOPARK and of groups of robotics and perception as ROPERT wide experience in the autonomouo$ vehiigaton
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z Related projects

BIOADVANCE

SRA lines covered by the project:

Advancing traffic safety through the

1. Safety

investigation of human tolerance t
impact

BudgetmT nZnnn e
Duration: 07/2012- 06/2014
Programme:7PM People

http://cordis.europa.eu/result/rcn/1
57126 en.html

2. Connected car

Description andobjectives

The BIQADVANCE project aims to develop and implement an ongoing progrg
research through trials with human corpses at the UniversitZaragoza, while researg
into a complete characterization of the kinematics of the spine in purely frontal
obligue impacts.

Participants:
I3A (Francisco Lépez Valdés)

Results:

The following lines of research developed contents in-BOYANCE are sumarized

below:

1 Creating your own protocol for handling human tissues.

1 Staff TESSA to ensure proper management of human tissues, including ethi
personal protection procedures.

9 Building a preproom dedicated to the preparation of bodies and evaluatfotine

experiment results.

Update available instruments, including a system of 3D motion capture.

Realization of 19 mock tests using the THOR with three different types of rest

(seatbelts). One of the restrictions was a concept prototype, not in prtoi yet.

Carrying four PMHS test to evaluate the performance of three different safety be

The publication of four papers in indexed journals.

Take part in five international conferences on automobile safety.

Outreach: interviews on radio and telewisi newspapers, meetings with students

engineering, tissue donor associations, etc ...

= =4

= =4 =4 =4

Titam ie

SRA lines covered by the project:

Autonomous intelligent

1. Safety

technologies for autonomous
transport (interior, exterior).

Budget:Confidential
Duration: 2011- 2013

Programme:CDTI

2. Connected car

4

Description andobjectives
The project objective is the development of robust technologies for locating, may
and autonomous navigation of mobile robots for transport. A real prototype will bi
and the experimental validation will take place in an industry park in scenarios
indoors and outdoors

Participants:
ACCIONA INFRAESTRUCTURAS/GRUPO ROPERT I3A

ResultsA prototype has been built, being ablettansport objects (indoor and outdoor

Spanish Automotive Sectoata@logue ¢ 2015

Page60/ 184

M.@.F


http://cordis.europa.eu/result/rcn/157126_en.html
http://cordis.europa.eu/result/rcn/157126_en.html

Instituto de Biomecénica (IBV)

Universidad Politécnica de Valenci| 46022 Contact:

¢ Edificio 9C Valencia José S. Solaz O%. IBV .
Camino de Vera Fax: 0034 96 3871969 Head of Innovation. Automotive and Mass OE VALENGIA
Tel: 0034 96 111 11 70 Transport

www.ibv.org Jose.solaz@ibv.upv.es

z Description
Thelnstituto de Biomecanica (IBV4) a technological center that studies the behavior of the human body and its interaction with produit®neents and services
Founded in 1976, the Institute is currently coordinated under the agreement ofvidlencian Institute of Business Competitiveness (IVAGHE)the Universitat
Politécnica de Valéncia (UPVYith the aim to improve competitivenessY 2y 3 (G KS o0dzaAy Saa &S00 2 Ndeingitto8gh the combidhtBnYy
knowledge in areas such hmmechanicsergonomicsandemotional engineeringand its application to diverse sectors.

z Main activities and products

IBV asses compies that manufacture on board technology in the design and validation of the ADAS, detection of driver state (for examgaaespf cameras) an
human machine interfaces. By means of heuristic analysis, measurement of psychophysiological parameteasyaisdof the subjective response, the reliability of
active safety systems is determined. With that purpose, tests in bench, in driving simulator with the participation ehdsteias under controlled situations in a clos
track with voluntees and professional drivers.

IBV also designs algorithms for the detection and interpretation of human behavior and physiological response, whichmdentenied by the manufacturers (
components in their products in order to improve the safety of tbaigles.

z Related projects

HARKEN SRA lines covered by the project: Description andobjectives

Heartand respiration incar 1. Safety Thf: I:|A_2R[<EN prOszct goal is to creafe_’_a phyilologvlcal m9n|t0f !pteg(ateql{ in the.{ce

embedded nonintrusive sensors aeausy Aa Ay Oz2yaubyu Oz2yul ot sAUK UHf
2. Connected car safety belt, and it monitors the physiological, mechanical activity related to respirg

BudgetmZocnznnp ¢ and the cardiac cycle. Redundant measures of vibrations and artefacts that may

Duration: 06/2012:05/2014 f[hese_ signals are u_sed to_ improve their quality by means of adaptive filters,gonoged

in a signal processing unit.

Programme: .- .

http://cordis.europa.eu/result/rcn/1 Participants:

56259 en. html BORGSTENA , FICOSA, PLUX, ALATEX, SENSIN®TXrsByof ManchesterEll

Results:

System composed by a safety belt and a textile seat cover with capacity of det
heart rate and breathing thatlso includes the electronics of amplification and adap
filters.
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SOMNOADAS

Development of a system of on
board cameras for the detection of
driver drowsiness

Budget:815,148¢
Duration: 11/2014- 10/2015
Programme:CDTI

SRA lines covered by the project:

1. Safety

2. Connected car

Description andobjectives

The Project has, as a main goal, the design and manufacturing of a contactless dro
detection system by means of a technology based on cambeadsietect the involuntary
movement of the driver provoked by breathing. The system has to be robust, adapi
the variety of subjects (type of clothing, body dimensions) and conditions that can
(temperature and light inside the vehicle).

Participants:
FICOMIRRORS S.A,, INTEKIO, IBV.

Results:
High resolution camera integrated in the cockpit, focused in the upper torso of the d
and an algorithm for movement detection.

PA¥PERUSESIM

Pay per Use for a Stanable
Intelligent Mobility: Development
of pay-per-use functionalities in a
communicated vehicle and
incorporation of the interface in the
cockpit by means of new structural
solutions

BudgetMmmMmmMEImMnad €
Duration: 01/2013-12/2013

Programme:Programme T of
IVACE. Cooperative RTD projects.
http://www.ivace.es

SRA lines covered by the project:

1. Safety

2. Connected car

7

Description andobjectives

Payper-use SIM establishes, as main goal, the development of theppayse function
in an autonobile and its physical integration in the cockpit. The main result of the pr¢
is a physical prototype of the module, together with the equipment to guarantee
communication with the payment infrastructure.

Participants:
AIMME, AIMPLAS, IBV, ITE, ITI

Results:

Prototype of cockpit module that incorporates a HMI that allows the execution of the
pay-per-use function and includes the necessary elements for communicating with th
infrastructure.
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IDIADA AutomotiveTechnology S.A.

PO Box 20L'Albornar 43710 Contact:
Santa Oliva Tarragona Alvaro Arrie A I u S
Tel:0034 977 16 60 00 0034 977 16 66 05 Project Manager ITS Fp
www.applusidiada.com alvaro.arrue@idiada.com

José Manuel Barrios I D IADA
Manager,Innovation

josemanuel.barrios@idiada.com

z Description

IDIADA Automotive Technology, S.A., as a global partner to the automotive indusividegs complete solutions for automotive development projects worldw
L5L!51 QF ¢SOKyAOIFf /SyGNB Aa t20FGSR T1n 1Y az2dziK 2 7Fpean; AddrRdnzntlAsiah folditriksyivitt
total work fore of more than 1,800 employees worldwide in 20 countries. The core services IDIADA provides are: Engineering, Proviagd3doumalogation. Mair
fields of engineering activity are power train, emissions, noise & vibration, vehicle dynamics, electatigies,& durability and active and passive safety.

z Main activities and products

IDIADA has experience in defining systematic methodology that unifies the criteria for evaluating and validating activeystdets. This means designing ¢

performing @@ f dzZ GA2y GS&aiad dzyRSNJ O2y(iNRffSR O2yRAGAZ2Yyad ¢KS SESOduud goientia B the

development the testing and improvement of their clients systems and prototypes.

IDIADA develops a major eounder the frame of Euro NCAP, representing the Catalan Government in the Board of Directors and being the only lalibyrg

accredited for executing all tests under the safety programme.

Among the active safety engineering services provided by theeaay it must be emphasized:

1 Complete set of proving grounds and tools (differential GPS, driving robots) for all active safety functionalities developmen

1 Complete set of laboratories for chassis systems development (kinematics and compliance teakdg,dynos, HiL and SiL benches for electronic chassis ¢
systems validation).

9 Access to EMC laboratory as well as climatic chambers for vehicle and component certification.
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z Related projects

COMPANION

COoperative dynamic forMation of

Platoons for sAfe and eNergy
optimized gOods transportatioN

Budget:p ®n a €
Duration: 01/2014-12/2016
Programme:FP7

WWW.companionRproject.eu

SRA lines covered by the

project:

1. Safety

2. Connected car

Ve

Description andobjectives
Development and implementation of an European wide control platform for the dyn;
coordnation of truck platoons.

Participants:
SCANIA CV AB, Cerezuela, IDIADA, KTH, OFFIS, S&T, Volkswagen Research.

Results:

1 Fault tolerant, scalable offioard decisiormaking system to determine the optim

coordination of platoons, under current infrastruge state, in order to improve thg

energy effectiveness and safety of road transportation systems.

Fault tolerant, scalable ebhoard system for coordinated heawdyty platooning.

In-vehicle and coordination centre user interfaces to safely and effectinfdym and

interact with platooning drivers and transport planners.

1 Analysis of standardization and legislative gaps and the proposal of legal so
and new technological standards to advance the lesgale adoption of platoonin
technologies.

1 Demonsration of platooning operations on European roads in multiple countries,

= =

i-GAME

Interoperable GCDC (Grand
Cooperative Driving Challenge)
AutoMation Experience.

Budgeto 1 a €
Duration: 10/201309/2016

Programme:FP7

www.gcdc.net

SRA lines covered by the

project

1. Safety

2. Connded car

v

Description and objectives:
Development of a mukbrand, multivehicle architecture and communication extensi
for cooperative automation.
Organizatiorof the second GCDC competition of cooperative automated vehicles tea

Participants:
TNO, TU/e, Vikria Swedish ICT, IDIADA.

Results:

1 Unified functional architecture and requirements for an interoperable cooper3
automated driving platform.

9 Supervisory control system and interaction protocol for cooperative autom
driving applications.

9 Standardied interaction messages for interoperable wireless communications b
automated driving.

9 Validation and verification tools and events for performance and interoperal
testing of cooperative automated driving applications.
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VRA

Vehicle and Road Automation

Budgetm @1 a €
Duration: 07/2013-12/2016
Programme:FP7

www.vra-net.eu

SRA lines covered by the

project:

1. Safety

2. Connected car

v
v

Description andobjectives

VRA( Vehicle and Road Automation is a support action funded by the European Un
create a collaboration network afxperts and stakeholders working on deployment
automated vehicles and its related infrastructure.

IDIADA is leading the Roadworthiness Testing Working Group which promote
searches E\WSJapan international collaboration.
Participants:

ERTICO, Abést Autopistas, DENSO, CTAG, CTL (UNIROMA), VOLVO, DLR, U
Passau, ICCS, IDIADA, IFSTTAR, IKA, Innia, VEDECOM, University of Leeds,
Okan Universitesi, RACC, TECNALIA, TRAMAN 21, TNO, TRL, VISLAB, ICOOR,
Chalmers, Vialis, AldAVIanagement Consulting, TU Delft, Jaguaard Rover, Mouchel.

Results:

91 Active European network of Vehicle and Road Automation experts and stakehol

1 Contribution to EWJSJapan international collaboration on Vehicle and R
Automation.

9 Identification d deployment needs for the different domains of Vehicle and R
Automation.

1 Innovative set of dissemination tools for the European Research.

SARTRE

SAfe Road TRains for the
Environment

Budget.c ®n a €
Duration: 09/2009 - 09/2012
Programme:FP7

Wwww.Sartre-project.eu

SRA lines covered by the

project:

1. Safety

2. Conected car

v

Description andobjectives
Develop strategies and technologies to allow vehicle platoons to operate on normal
public highways with significant environmental, safety and comfort benefits.

Participants:
Ricara UK, Tecnalia, IKA, IDIADA, SP, Volvo Car, Volvo Technology

Results:

1 Platooning system.

1 Systemdacilitating the safe adoption of road trains on-urodified public highways
with interaction with other traffic.

 Demonstrators.
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PROSPECT SRA lines covered by the project: Description andobjectives

PROactive Safety for Pedestrians 1. Safety J Development of ADAS systems for the protection of VRUs.
and CyclisTs Development of test and assessment methods for evaluating the protection of \
2. Connected car suitable forregulatory testing and consumer assessment.
Budget:.c & -
udgetc ®¢ a ¢ Participants:
Duration: 05/2015- 05/2018 IDIADA, Audi, BMW, Daimler, TME, Volvo Cars, Bosch, Continental, BME, BASt,
Programme:H2020 IFSTTAR, TNO, VTI, University of Nottingham, University of Amsterdam, 4active sy

Results:

1 Better undersanding of relevant VRU accident scenarios.

1 Improved VRU sensing and situational analysis.

1 Advanced HMI and vehicle control strategies.

1 Four vehicle demonstrators, one transportable mobile driving simulator and reg
VRU dummy specimen provided by leagiEU industry partners for validation a
effectiveness analysis.

9 Testing in realistic traffic scenarios, system performance assessment of the
VRU active safety functions and user acceptance study.

WWW.prospectproject.eu
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CEITK4

P° de Manuel Lardizabal 15 20018 Contact: e

San Sebastian Gipuzkoa Alfonso Brazalez CEIt
Tel:0034 943 21 28 00 Director of ITS Group. K4 @ Resarsh Aliarice
www.ceit.es abrazalez@oceit.es

z Description

Asociacion Centro Tecnolégico@eiy n € & h&HG A& | LINA O I-pioBt RYQizdosely eoAndoted TBCRUN ) tieBacylty of Engineering of the Unive

of Navarra (Spain). Its mission is to provide the industry with services through the development of technical researtshgmojee form young researchers and P
students. CeilK4 promotes excealhce in applied research by publishing non confidential results and participating in scientific and technical forum< Blss Ras 3
comprehensive doctoral teaching program in the industrial area-ICaitn dzy RSN& G yRa I f f idnand$é&éfate canTseeki dttSthe BdstApSsyi
collaborations across the industry. CH{#4 promotes high added value solutions through research projects and by training young researchers within a com
productive framework. Ceitk4 has a stafff®49empe 8 SS& FyR pm t K5 aiddzRSy Ga I yKa cdnsists bf yhgeazlertical dlivizi s $Materd
and Manufacturing, Transport and Energy, Water and Health) and a fourth additional horizontal division (ICT).

The IK4 Alliance was formed 2005 in line with a federal model, whereby its members share strategies and combine capacities without giving up thegnspyv
¢CKNRdzZAK | &aKFENBR a0GN}GS3esxs GKS adzy 2F GKS OF LI OA ( lo%dapt ®The char&terigtics/oSanynwcorps
Today, IK4 is a benchmark on the European scene and is among the continent's main private, scientific and technologitiahsodsibention should be drawn to IK4
leading role in the European Union'siramework Programme, in which it has participated in over 200 research projects and led 63 of them.

z Main activities and products

Design of Safetgritical electronic devices for the automotive sector.

Digital design methodologies to fulfill the spewdtions of the automotive sector.

Implementation of digital processing algorithms in reconfigurable embedded systems for electric vehicles.
Implementation in FPGAs, microprocessors and embedded systems for driver assistance systems.
Schematic design arfeiCB layout for Safetyritical electronic devices.

Design of lowpower and lowcost integrated circuits.

Design of test platforms to validate automotive electronic prototypes

Real time HW and SW

In vehicle communications

= =4 =4 =4 =4 =8 -8 -8 9
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z Related projects

IAB

Thelrizar Assisted Bus
Budget:6,6 Me

Duration: 06/2013- 12/2015

SRA lines covered by the

project:

1. Safety

2. Connected car

Description and objectives:

The main objective of the project is to develop an assisted bus equipped with
sensing technology able to monitor both the environment of the vehicle and thverd!
Moreover, new algorithms are proposed to infer the context of the vehicle in real

and, thus, assist the driver in case of risky situations.

Participants:
Irizar, Datik, Transportes Pesa, Vicomt#¢h, CEHK4

Results:
9 Line departure warningystem
9 Driver drowsiness detection system

REDAS

Reconfigurable Embedded Driver
Assistance Systems

Budget:83,500¢
Duration: 01/2014-12/2016
Programme:Retos MINECO

SRA lines covered by the

project:

1. Safety

2. Connected car

Description and objecives:
The state of the art of advance driving assistance systems (ADAS) has experie
remarkable progress over the past decade. This eiwriLhas resulted in an increasir
number of prototypes circulating in roads and urban areas, with a wide range of
modules integrated inside. However, in general, there is a big difference betwee
experimental equipment used for image processimg these prototypes and thg¢
hardware that can be integrated in a final vehicle, due to cost and power consum
constraints. Thus, the main objective of this project is to research new strategies, b
algorithmic and at hardware implementation levet adapt these image processi
algorithms into a real device that can be accepted by the automotive industry.
Participants:

CEITIK4

Results:

1 A reconfigurable embedded vision system for advance driver assistance
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HemRO

Harmonized eCall European Pilot
Budget:10 Me

Duration:01/2011- 12/2014
Programme:Retos- FP7

http://www.heero-
pilot.eu/view/en/home.html

SRA lines covered by the

project:

1. Safety

2. Connected car

7

Description andobjectives

HeERO is an international pilot feot preparing the general retlut of the EUwide
seamless eCall service.

In running national and crodsorder pilot projects, HEERO will prove that eCal
operational and ready for becoming a reality for all European citizens. He
consortium inclugs 8 EU Member States (Czech Republic, Finland, Germany, G
Italy, the Netherlands, Romania and Sweden) and Croatia.

In cooperation with Croatia, Finland and Romania, the Russian Federatiof
demonstrate in crosborder trials that eCall and its BRSLONASS emergency call sery
can interplay without any friction.

Participants:
CEITIK4

Results:
1 Areconfigurable embedded vision system for advance driver assistance

|_HeERO

Infrastructure Harmonised eCall
European Pilb

Budget:30 Me
Duration: 01/2015-12/2017
Programme:Retos CEF

http://iheero.eu/

SRA lines covered by the

project:

1. Safety

v

2. Connected car

v

Description and objectives:

1 Prepare the necessary PSAP infrastructure

1 Boost Member States investment in the PSAPagtfucture and interoperability o
service

1 Prepare for deployment for eCall for HGV (including Dangerous Goods), Bus

Coaches

Prepare eCall for Powered two wheeled vehicles

Define and then perform PSAP Conformity Assessments

Look at management of datand next generation 112

Provide Associate Partnership

=A =4 -4 =9

Participants:
CEITIK4

Results:
Infrastructure for eCall
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EBSF_2 SRA lines covered by the project:

Infrastructure Harmonised eCall | 1. Safety
European Pilot

v

|_HeERO 2. Connected car
Budget:30 Me

Duration: 05/2015- 04/2018
Programme:Retos H2020
http://iheero.eu/

v

Description and objectives:

The European Bus System of the Future 2 (EBSF_2) project is led by UITRuaddd
08 GKS 9dzNRPLISIY !'yAzyQa | 2NAT 2Y HAHA
To produce breakthrough changes in the existing bus scenario, the project cons
has identified six key research areas with the highest potential to impact
effectivenessas@f f ' a dzZASNBRQ I OOSLIilyOS 2F 06
Energy management strategy and auxiliaries
Green driver assistance systems

Vehicle design

IT Standard introduction in existing fleets
Intelligent garage and predictive maintenance
Interface between the bus and wah infrastructures

=A =4 =8 -4 -8 9

Participants:
CEITIK4

Results:
Technological innovations wilke tested in 12 European cities.
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IMDEA Energy =
Avenida Ramoén de la Sagra, 3 28935 Contact: I d ea
Moéstoles Madrid, Spain Félix Marin Andrés

Tel: 0034 917371120 Fax: 0034 9173714 Responsible for Development and Technology Transfer
www.energy.imdea.org felix.marin@imdea.org

z Description
La59! 9ySNHe LyaidAaddziS o6& ONBFGSR Ay wnnc o0& (KS wS3i 2RaDfactiie’ Br3hkdevepnient
of a sustainable energy system with special emphasis on renewable and clean energy technologies.
IMDEA Energy is strongly committed to close collaboration with industry that enables effective knowledge transfer of Réihaddamergy technologies to th¢
productive sector. IMDEA Energy also seeks joint efforts with other technology research centers and universities to piatietee in research on energy issues.

z Main activities and products
Advanced filters to selectively remme VOC. Catalytical systems to convert NOXx.
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Instituto de Robdtica e Informéatica Industrial CSUPC

St.Llorens Artigas-6 08028 Contact: !nStltUt qe. Robotica .
Barcelona Barcelona Juan Andrade Cetto | Informatica Industrial
Tel:+34 93 4015751 Fax:+34934015750 Director

www.iri.upc.edu cetto@iri.upc.edu C S lc @

z Description
The Institut de Robotica i Informatica Industrial (lRNw.iri.upc.edy is a Joint University Research Institute participated by the Spanish Council for Scientific R
(CSIC) and the Technical University of Catalonia (UPC) that conducts basic and applied researchcenteidmobotics and autontia control.
The institute, founded in 1995, is a key player in the Spanish robotics and automatic control scenes, and a valued tparteifgnge number of internationa
collaborations.

The Institute's research activities are organized in four resedimes: Kinematics and Robot Design, Mobile Robotics and Intelligent Systems, Percepti
Manipulation, and Automatic Control.

z Main activities and products
Its mobile robaotics group, led by Prof. Alberto Sanfeliu coordinated an FP6 project to areate able to navigate and interact with people in urban pedestrian areay
has also led several national research projects aimed at robot navigation and human transportation on urban pedestridnaaréasdrade leads the contribution of
on two EUprojects for the autonomous driving of trucks and other heavy vehicles for the transportation of cargo containers in gaetsranals. With these projectg
the group has initiated a line of research on autonomous driving which has catapulted resppoetuaities in the automotive sector currently being explored.
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z Related projects

CargGANTs

SRA lines covered by the project:

Cargo handling by Automated Nexi

1. Safety

generation Transportation Systems
for ports and terminals

Budget:2.49Me ¢ 2 (il K& 10
CSIC)

Duration: 09/2013- 08/2016

Programme:FP7ZSST2013RTD1-
605598

http://www.cargo-ants.eu/

2. Connected car

v

Description and objectives:

CargeANTs aims to create smart Automated Guided Vehicles (AGVs) anthaieth

Trucks (ATs) that can -operate in shared workspaces for efficient and safe fre

transportation in main ports and freight terminals. The specific objectives are:

1 Increase performance and throughput of freight transportation in main ports andHte
terminals and maintain a high level of safety.

1 Develop an automated shared work yard for smart AGVs and ATs.

1 Develop and demonstrate a robust giitdependent positioning system and 3
environmental perception system that oversees safety of operations.

9 Develop and demonstrate planning, decision, control and safety strategies for Autor
Next generation Transportation systems (ANTS), i.e. smart AGVs and ATs

Participants:
TNO Netherlands, IRl CSIC, Halmstad Univ, ICT Automatisering, Volvo.

Results:
Autonomous driving of trucks and AGVs for the handling of cargo containers in port
terminals.

LwLQa O2y(iNRodziA2YyY w2odzad {AYdAZ Gl yS2
these scenarios. Object detection, and tracking for situatmmarenessand risk
assesement.

LOGIMATIC

SRA lines covered by the project:

Tight integration of EGNSS and-on

1. Safety

board sensors for port vehicle
automation

BudgettH a € (328Reil I Lf wl

CSIC)
Duration: 01/2016- 12/2018

Programme:H2020Galilea20151-
687534

2. Connected car

Ve

Description andobjectives

I To develop an advanced automated navigation solution based on the integration of (
Navigition Satellite Systems (GNSS) and sensors onboard the SC vehicles.

i To implement a G#Based control module compatible with existing Terminal Opera
Systems (TOS) for optimized global (yard level) route planning and fleet management.

1 To implement secuty mechanism in order to detect and avoid spoofing and/or jamm
attacks

1 To assess the impact of application of such automated approach at large scale th
simulation

1 Tointegrate, validate and demonstrate the proposed solution in a real port yard

Participants:

Spanish Automotive Sectoata@logue ¢ 2015
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ARAGON INSTITUTE OF TECHNOLUOSKNOVA

St.Maria de Luna,-8 50018 Contact: (A
Zaragoza Zaragoza Joaquin Gomez ITAINNOVA [IE_
Tel: 0034 976 01 00 00 Fax:0034 976 01 18 88 Marketing and Business Development Urutomotive STV TECKOLOGEEDEATACEN =
www.itainnova.es jgomez@itainnova.es

z Description

ITAINNOVA is the Aragon Institute of Technology, a public Technology Centre, with a team of more thaitid@@iptinary professionals and singular advan
equipment, that enable it to develop R&D&i projects for new products and/or processes: design of components and systermoed athesiacterisation and modelling
materials behaviour, intensive appligat of computational simulation for functional analysis of components and systems, development of new materials), expe
validation (test laboratories for structural integrity, durability/fatigue, NVH, environmental tests, EMC; specific testedjerprocess/operations engineerin
(consultancy on improvement of production and logistics processes, robotics and automation, analysis and visualizatiomadibimy.

z Main activities and products

Design and development of new components and systemadtive safetylfraking and steeringystems):
1 Mechatronic systems design for keeping comfort, safety and driveability: virtual prototyping and application of multidathainldphysic modelling for efficiency
robustness, size, powalass, weight and &b in new electrified components and systems.

Analysis of NVH effects and control development for active vibration control.

Structural integrity and fatigue behaviour considering complex {ims¢ory loads.

Functional validation: electromagnetic compatilyil vibrations resistance and product functioning in aggressive environments. Evaluation procedures and tes
Design and integration of high dynamic and/or precision test stations including design of algorithms and control softwdaeedmument of adanced electronig
systems for monitoring, automation and communications

= =4 =4 =

Autonomous driving and connected vehicle
1 Development of vehicle mathematical model (complete vehicle dynamics) and state estimators.

9 Path planning. Vehicle control and trajectory tranki

1 Cooperative systems for efficient traffic management and safety (V2X): embedded systerisy@éeammunications and software. Usage of de decisional sys
in advanced traveller information system, advanced traffic management systems, emergen@emanéasystem and travel time prediction.

9 Facial and state of mind recognitidviultimedia interfaces.
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z Related projects

EVE

SRA lines covered by the project:

Innovative Engineering of Ground
Vehicles with Integrated Active

1. Safety

%

Chassis Systems
Budgetp T MmZpnn €
Duration: 01/2015-12/2017

Programme: H202GMSCARISE
2014Research and Innovation Staf
Exchange (RISE)

http://www.eve-project.eu/

2. Connected car

Description and objectives:

Devebpment of (i) experimental tyre database that can be used in the design of
chassis control systems and subjected to inclusion into Horizon 2020 pilot on
Research Data, (ii) advanced models of ground vehicles and automotive subsyste
reattime applications, and (iii) novel integrated chassis control methods.

Participants:
TECHNISCHE UNIVERSITAET ILMENAU, TENNECO AUTOMOTIVE EUHR
INSTITUTO TECNOLOGICO DE ARAGON, TECHNISCHE UNIVERSITEIT D
DIGITAL SIGNAL PROCESSING AND CONGRMERING GMBH, SKF BV, CHAL
TEKNISKA HOEGSKOLA AB, AKTIEBOLAGET SKF

Results:

1 Experimental tyre database that can be used in the design of new chassis c
systems and subjected to inclusion into Horizon 2020 pilot on Open Research D

1 Advanced mdels of ground vehicles and automotive subsystems for-tinsd
application

1 Novel integrated chassis control methods

RAMPAWARE

SRA lines covered by the projec

Development of a robust cost

1. Safety

effective collision awareness and
avoidance system for ground
support equipment operating on
the airport ramp

Budget:1,236,896
Duration: 03/2013- 08/2015

Programme:FPZSME2012
Research for the benefit of specific
groups

http://rampaware.eu/

2. Connected car

%

Description and objectives:

Development of a novel system for sensing the location of the vehicle in relation
aircraft and avoiding collisions by the correct brake control. This system comprises
range radar with vehicle orientation detegti, a GSE positional tracking system with h
accuracy and the vehicle control unit.

Participants:
MALLAGHAN ENGINEERING LIMITED, NAVTECH RADAR LIMITED, WLB LIMIT
SOLUCIONES VIRTUALES SL, AER LINGUS LIMITED, THE UK INTELLIG
RESEARCHNSTITUTE LIMITED, INSTITUTO TECNOLOGICO DE ARAGON
PROIGMENA TECHNOLOGIKA SYSTIMATA KAI YPIRESIES AE

Results:

9 Short range radar with vehicle orientation detection
1 GSE positional tracking system with high accuracy
9 Vehicle control unit.
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eVectoorC

SRA lines covered by the project:

Electric Vehicle Control of

1. Safety

=

Individual Wheel Torque for On
and Off Road Conditions

Budget:3.094.997%
Duration: 01/09/2011- 01/09/2014

Programme: FP72011-ICTGCSmall
or Medium Scale Focused Researq
Projects (STREP)

http://www.e -vectoorc.eu/

2. Connected car

Description and objectives:

Individual control of the electric motor torques of fully electric vehicles to enha
safety, comfort and fusto-drive in both on and offroad driving conditions. To do tha
development and demonstration of yaw rate and sideslip angle control algorit
development and demonstration of novel strategies for the torque modulation.

Participants:

'pL+OW{L¢, hC {!ww9, 3 Yhato¢9b%%obt¢
FORSCHUNGSGESELLSCHAFT MBH, FLANDERS' DRO/E IBVERTO NV, SK(
AUTO A.S., TECHNISCHE UNNMERSICMENAU, LUCAS VARITY GMETITUT(
TECNOLOGICO DE ARAGAM|DACION CIDAUT, LAND ROVER, JAGUAR LAN
LIMITED

Results:

T Yaw rate and sideslip angle control algorithms.

1 Novel strategies for the torque modulation to enhance brake energy recupets
Anti lock Brake function and Traction Control function

1 EMC characterization

Spanish Automotive Sectoata@logue ¢ 2015
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ITENEPACKAGING, TRANSPORT AND LOGISTICS RESEARCH CENTER

PACKAGING,

TRANSPORT

Albert Einstein, 1 46980 Contact: sioGisTiCS
Paterna Valencia Emilio Gonzalez Viosca
Tel:+34 961 820 000 Fax:961 820 001 Head of R&D in Logistics and Transport |T€ n e
www.itene.com egonzalez@itene.com

z Description

Packaging research is one of the main fields where ITENE is offering shippers and logistics companies cost reduciiiribattbe st acting in the packaging desi
and materials. More than 100 shippers have used our transport siioalaenter to reproduce hazards and warehousing and transport conditions in large rout
order to make the appropriate choice in the packing system (primary, grouping, pallet mosaic). Regarding automated nesieialel, and development of ne
paclaging adapted to a more autonomous driving could involve important reduction omeatstials for load protection.

z Main activities and prodets

w [ S@S NI Idw dn&rBsoldregindtransport simulation to program automated driving styles dependihg ¢wad, protection and risk level

w a2YAU2NARAYy3 2F €2FRa Ay 2NRSNJ (2 3dzr NI yiSS aSOdzNRiGe Ay Fdzizy2Y2dza @SK
w {GdzRe GKS AYLIOG 2y LI O1F3IAYIAY RSAAAYSI LINRP@EBOGAZ2Y S O2YYdzyAOF GA2Y S AV
w hdzNJ O2y 4l Ol 6AGK GKS GNIyaLRNIG aSOid2N Oty |ftf2g dzeesdfRhutohdniMdf thd whicles SippbriN
companies during testing of technologies.
w t I NIAOALI (S Ae/perfainbnzdal impaEtNIndndus hald Maatdnbrbus vehicle, leveraging our expertise in FREVUE or PROEBIKE EU proje
w 5S@St2LISyid 2F OFLIdz2NARYy3I | yR &S yirRefoyhistoricl ddia i Srdes thl@valihits 2ni coippridringhge withSétdndriod
vehicles.

w tNPGPARS (22fa IyR aidzRASa FT2N) SYPANRYYSyillt aasSaaySydadz [/!Z OFNbB2Y
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z Related projects

FREVUE SRA lines covered by the project:

Freight Electric Vehicles in Urban 1. Safety

Europe 2. Connected car

Budget:14,251,64%
Duration: 20132017
Programme:7 FP

http://frevue.eu/

%

Description andobjectives

9AIKG 2F 9daNRBLISQa I NBSad OAGASaAzT gA
YAf Sé t mMoM@nanBKin urban centres can offer significant and achiey
decarbonisation of the European transport system. Demonstrators will be deploy
Amsterdam, Lisbon, London, Madrid, Milan, Oslo, Rotterdam and Stockholm
demonstrators have been degied to ensure FREVUE covers the breadth of urban fr
applications which occur across Europe.

Participants:

Westminster City Council, City of Amsterdam, City of Rotterdam, Stockholm,
Madrid City Council, Lisbon, Milan, Heineken, TNT, UPS, SEURBring Express, Leq
Pascual, UKPN, Fortum, ARUP, Renault , Smith EV, Nissan, ITENE, Imperia
SINTEF, TNO, HyER , Polis, Swedish Transport Administration, ATOS, City of Lisbg

Results:

A fleet management solution developed by ITENE-FORETadapted for electric fleet
This internet subscriptiobased solution allows transport companies to track the fl
f20F0A2Yy YR Y2yAUl2NARAYy3 2F (1S& AyRAOI
traffic manager to identify and improve driving bel@vto optimize energy consumptio
and costs.
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Ixion Industry & Aerospace SL
St.Julian Camarillo 21B 28037 Contact
Madrid Madrid Jorge Villagra ;

Tel:0034 91 440 18 33 Fax:0034 91 304 54 10 Head of Automotive Systems Engineering
WWW.ixion.es jvillagra@ixion.es smart

z Description
IXION is a highly innovatiM&ME that develops automation solutions and assimilates the most advanced and efficient technologies. Our products atetalitteet
industrial sector, also linked with robotics and unmanwvedhicle solutions.

Our aim is to provide industries and organiaas with systems that will allow them to incorporate the advances of the newest technologies in an easy way. As
they will increase their efficiency and safety, and will also reduce costs and risks.

z Main activities and products

IXION actively arks to have a highly configurable automotive qualified embedded system for the ADAS and Highly Automated Drivingd(Leazless.

Codesign techniques will be used within an easyuse SW tool that uniquely addresses the challenge of an intelligéugion of heterogeneous information from
number of closeo-production sensors.

Localization, perception, situation understanding and risk assessment IP blocks will be combined under a probabilistsoeagnestic setting to produce optimizg
functionalities, highly tailorable to the custotS NR& Y SSR&a FyR O2yaiN}IAydao

z Related projects

e-Awake RA lines covered by the project: Description and objectives:

New Generation ADAS for 1. Safety J The overall goal of the project is to mtggrate, test,.star?dardlze and mdugnahze_z 8

Enhanced Driving Experience performance embedded system that will allow vehicle integrators to easily desigr

(Phase I 2. Comected car tailor their soldions to the challenging new trends and demands in ADAS and
markets. eAwake will rely on ifnouse developed algorithms for ADAS and HW/SW/

Budgetp n ®nnne design methods under a new paradigm, where instead of several dedicated chips, g

Duration: 07/2015- 12/2015 device supports a hongeneous softwareentric architecture with optimal hardware an

software partitioning for functional acceleration
Programme SME Instrument ({I- . _
2015_1) Part|C|pantS.
IXION

Results:

The ongoing activities for the feasibility study carried out during this Phase | aim at

1 Reducing uncertainty ihypothesis formulation with a market research

1 Deepening in risks for Standardization compliance through a consistent tec
feasibility study

1 Exploring the IPR of the proposed solution to properly define the targets/stakeho
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3CCAR

Integrated Components for
Complexity Control in affordable
electrified cars

Budget.c y n ®dy T p €
Duration: 6/2015-5/2018

Programme:EUECSEL (ECSHL
2014)

www.3ccar.eu

SRA lines covered by the project:

Description and objectives:

1. Safety

The 3Ccar project will provide highly integrated B8 ponents for Complexity Contr,
in thereby affordable electrified cars. The new semiconductors for Compl

2. Connected car

management will offer the next level of energy efficiency in transportation syst
o/ OF NR& AYLI OG A& YI EAYAT A idhductor tdchvdldgy
innovations to manage functionality & complexity increase. This leads also to chg
efficient, robust, comfortable, reliable and usable automotive systems. This streng
Europe as a whole (OEM, Tierl, Semiconductor) generatiogoeic growth and new
jobs in Europe. The impact of 3Ccar is driven vertically by innovations and horiz
enabling growth and deployment in the industry based on what we see as Eurg
Values.

Participants:
50 partners of 14 different countries 3EM, 10 Tier 1, 22 Tier 2, 14 academic partner
Representative partners: Daimler, BMW, FICOSA, Infineon, NXP, ST, AVL

Results:

An ADAS demonstrator will be placed on a real instrumented vehicle in order to shg
effectiveness of the designed modadsed workflow and the intelligent assistant able
significantly enhance driver awareness in urban scenarios. The system to be sho
aims to properly integrate sensors and MPSoCs computing platforms (CPU+FPGA
automatically identify the envinament layout, analyse the driving context, perceive |
presence of potentially dangerous agents and estimate its evolution, using last geng
occupancy gridbased Bayesian methods for objects detection, identification and trag
in a multisensor st#ing.
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EMC2

Embedded multicore systems for
mixed criticality applications in
dynamic and changeable rediime
environments

Presupuestom ®n mn ®ono
Duracion:4/2014-3/2017

Programa:EU ARTEMIS (SP
ARTEMIR013-AIPP5)

www.artemisemc2.eu

Lineas API cubiertas por el proyecto| Description and objectives:

1. Safety

EMC2 finds solutions for dynamic adaptability in open systems, provides handling of

2. Connected car

criticality applications undereaktime conditions, scalability and utmost flexibility, f
scale deployment and management of integrated tool chains, through the entire lifec
The objective of EMC2 is to establish M@tire technology in all relevant Embedd
Systems domains, éoising special agintion to the automotive field.

Participants:
99 partners from 19 countries covering the whole value chain of embedded syj
market. Representative partners: Volvo, BMW, Fiat, Denso, TomTom, AVL.

Results:

IXION is leading the Highlytdmotive use Case within the automotive Living Lab. We
investigating, implementing and evaluating a system architecture that best exploit
potential of existing technologies around highly automated driving. To that end, the
architecture and @ols enable the scheduling of tiregitical and less timeritical high
performance functionalities on the same system, which will be tested in real dr
scenarios. A urban commuting scenario has been identified, where safety
driver/passengers and rpdictability for other road users can be guaranteed. B
simulation and realife experiments are under preparation to show the potential of my
core new service oriented architectures in the context of highly automated
connected driving.
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SICE
St.Sepulveda, 6 28108 Contact:
Alcobendas MADRID Tomas Paadin

Tel.: (+34) 91 623 22 00
WWW.Sice.com

Fax: (+34) 91 623 22 01

Manager [+D
tpaadin@sice.com

rJrJ4
WIUE

z Description

SICE is a systems integration technology company dedicated to addressing and resolving market needs. Its key valedd@moidbicaknow-how and professionag
experience of its more than 2500 employees, along with almost 100 years in the industry.
With a presence in 49 countries across 5 continents, SICE has the capacity to work on all phases of a project, fromogesagiorio Ths knowledge, along with
consolidated group of products and a wide range of services has allowed SICE to position itself as an international béorctiraadevelopment, construction
maintenance and operation of systems in different types of infrastmgc SICE is one of the main players in the smart cities market and ITS industry.

z Main activities and products

1 Compatible communication infrastructures that allow vehiclastructure (V21 and 12V). Deployment of new services that help route decisiah$vers on the
basis of geolocation systems (GNEBENOS / Galileo), wireless communications networks (under CALM) and information exchesegs lvehicle and infrastructuré

1 Connected intersection by pedestrian application to improve road safetyR2IH,12V)

9 10T devices as tkasources for safety scenarios

9 Public transport priority through standardized commuation under MAP / SPAT protocol
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z Related projects

FOTSIS

European Field Operational Test 0
Safe, Intelligent and Sustainadl
Road Operation

Budget:13,80Qn n n €
Duration: 04/2011-03/2015
Programme:FP7

www.fotsis.com

SRA lines covered by the

project:

1. Safety

2. Connected car

Ve

Description and objectives:
The FOTsis Project is the lagmle field testing of the road infrastructure's capability,
incorporate the new cooperative syshs technology, facilitating the exchange
information between vehicles and the infrastructure to improve road safety and tr
management.

Participants:
OHL Concesiones, Iridium, Planestrada, Marestrada, Nea Odos, SICE, Indra, ACB
GMVIS Slepft, Transver, Terna Energy, GMV Sistemas, France Telecom, Of
Universidad Politécnica de Madrid, CERTH, Aalto University Foundation, Universi
Murcia, Federation International de l'automobile, European Union Road Feder;
ASECAP, ASM Marlegsearch and Analysis Centre

Results:

Seven clos¢o-market services tested (Emergency Management, Safety Inc
Management, Intelligent Congestion Control, Dynamic Route Planning, Special
Tracking, Advanced Enforcement and Infrastructure Safegessment) in four separa
test communities in Spain, Portugal, Germany and Greece and conclusions con(
the market potential. The services include 12V communication, nomadic dg
applications, OBUs development.
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VRUITS

IMPROVING THE SAFETY AND
MOBILITY OF VULNERABLE RO
USERS

THROUGH ITS APPLICATIONS
Budgetn =mMmnozZccT ®nn
Duration: 04/13-04/16

Programme: FP7

WWW.Vruits.eu

SRA lines covered by the

project:

1. Safety

o

2. Connected car

v

Description and objectives:

1 Assessocietal impacts of selected ITS, and provide recommendations for polic
industry regarding ITS in order to improve the safety and mobility of VRUs;

1 Provide evidencédased recommended practices on how VRU can be integraté
Intelligent Transport Sysms and on how HMI designs can be adapted to meet
needs of VRUSs, and test these recommendations in field trials.

Participants:

VTT Technical Research Centre of Finland (FI), ECORYS (NL), FACTUM (AT), Lul
Universitet (SE), CIDAUT (ES), @Sl POLIS (BE), Loughborough University (UK
Solutions (IT), TNO (NL), NXP (NL), PEEK traffic(NL)

Results:
VRUITS recommends ITS meeting the needs of VRidstdEand expost assessments form inpy
to these recommendations. Assessment methodolsegigave been modified to account fq
specific user behavior of VRUs. Specifications for ITS applications have been developeg
from focus group assessments per VRU group. VRUITS recommended best practices to
HMI development for VRUs. Fieldals in the Netherlands and Spain for a select numbe
applications have been taken place.

HeERO 2

Harmonised eCall European Pilot
Budgetc Znnnznnn e
Duration:01/13-12/14
Programme:CIPg ICFPSP

www.heero-pilot.eu

SRA lines covered by the

project:

1. Safety

e

2. Connected car

v

Description and objectives:
HeERO addresses the pRuaropean irvehicle emergency call service "eCall" based
112, the common European Emergency number. For three years (Ja@0ad to
December 2013), the nine European countries forming the HeERO 1 consortium (C
Czech Republic, Finland, Germany, Greece, Italy, The Netherlands, Romania and
carried out the stadup of an interoperable and harmonised-ehicle emegency call
system.

In the second phase of the HeERO project (HEERO 2) 6 new countries (namely E
Bulgaria, Denmark, Luxembourg, Spain and Turkey) joined the other 9 pilot si
HeERO 1.

Participants:
In HEERO 2: ERTICO, OECON, TEAMNET, NaWZeRelgitim, ICOOR, FIA, ISMB, IT|
ASTRID, MOBISTAR, NXP, TESTRONIC, TU Sofia, DGT, Telefonica, Ericsson,
CARTIF, FICOSA, SICE, RACC, NZI, CEIT, DENSO, DEKRA

Results:
The HeERO consortium has tested and validated in real conditions pilotohm@on
European eCall standards defined and approved by the European Standardisation £
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MOVEUS SRA lines covered by the

project:

ICT CLOUBASED PLATFORM Al 1 Safety
MOBIITY SERVICES: AVAILABLE

UNIVERSAL AND SAFE FOR AL| 2+ Connected car
USERS

Budget:4,637,056
Duration: 10/2013- 09/2016
Programme:FP7

http://www.moveus-project.eu/

7

Description and objectives:

The main goal of the MoveUs project is to design, implement, pilot, evaluate, dissen
and exploit a number of novéCT tools for smart mobility in the context of smatrt citi
RANBOGf e RRNBaaAy3d NBI { -dzan§eNdtieeir gaify SvBsi
Participants:

ATOS Spain SA, Sociedad Iberica de Construcciones (SICE), TECNALIA, Qua
Empresamunicipal de Transportes de Madrid SA (EMT), Ayuntamiento de M4
Comune di Genova, T-Béaatio (University of Tampere), Softeco SISMAT SRL, Tam|
Kaupunki.

Results:
Pilot including priority for public transport, using standardized communicatioreu
MAP / SPAT protocol and based on a clbaded platform.
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Fundacién Tecnalia Research & Innovation

Parque Cientifico y Tecnol6gico de E20009 Contact:

Gipuzkoa Mikeletegi Pasalekua, 2 | Gipuzkoa Jesus Murgoitio Larrauri tecnalia)‘ insping
DonostiaSan Sebastian Progct Director in Automated Driving Area

Tel:+34 902 76 00 00 jesus.murgoitio@tecnalia.com

www.tecnalia.com

z Description

Fundacion Tecnalia Research & Innovation (www.tecnalia.com) is the largest private Research & Development centre inoBpaif #nedeading ones in Europe, wi
a staffof over 1,400 people. Its mission is to transform knowledge into GDP, improving people’s quality of life by generatinggetiased business opportunities f
companies. The Industry and Transport Division focuses its efforts on two major socidierigds Factories of the Future (Flexible, Automatic, Intelligent, Conne
Sustainable and Social factories, following Industry 4.0 approach) and Sustainable Transport. The Automotive Area &mtivigsritshe following technological lines
1. Advanced Manufacturing Processes for Automotive Components (multimaterial structures, hybrid joints and powertrain forgaggs)o

2. Electronics and control systems (automated driving, powertrain and eDrives control).

z Main activities and products

TECMLIA masters advanced technologies in many areas, but those more connected to mobility and automated systems are tigeoiodiewin

71 Intelligent Transport Systems.

1 Electronics for transport.

9 'dzi2YF SR S5NAGAY3I o0f AYSR ¢ A0 Khad bedn ldirchizd id ¥ié fin®drof theNBudpeah Road Zranspuit Rekeardh Rdvisory
(www.ertrac.org ERTRAC) in July 2015).

¢ SOKyYy2t23A0It FaaSia Ay ¢SOylFftAlIQa LERNILITF2fA2 AyOf dzR SvehicRaddr detmBnBtratidri of aizforhaiie

driving.

z Related projects

SARTRE SRA lines covered by the project: Description and objetives:
Safe Rad Trains for the 1. Safety Devglopmg strategles _anq_ technolqgles to allow vehicle platoons to op_erate onn
Environment 2. Connected car / public highways with significant environmental, safety and comfort benefits.

Participants:
RICARDO UK LTD, VOLVO TECHNOLOGY AB, SP SVERIGES TEKNISHISHORSKAHE
Duration: 09/2009- 08/2012 IDIADA AUTOMOTIVE TECHNOLOGY SA, FUNDACION ROBOTIKER (TECNALIA

WESTFAELISCHE TECHNISCHE HOCHSCHULE AACHEN, VOLVO PERSONVAGNAR
Programme: FPZSUSTAINABLE

Budget.c s nm ace

SURFACE TRANSPORT Results:
htto:// Development of one platooning solution formed by a truck leader manually gu
ttp.//Www.sartre- (Volvo cas: S60, V60 and XC60) and several vehicles linked to the set being th

project.eu/en/Sidor/default.aspx

platoon in order to be guided up to 90 km/h and with a gap of no more than 4 meter
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PRT MIRAMON

SRA lines covered by the project:

Personal Rapid Transit System wit|

1. Safety

automatic guided vehiclean the
Miramén technology park

Budget:1lH p ace€
Duration: 07/2011-12/2014
ProgrammelINNPACTO

2. Connected car

v

Description and objectives:

The goal of the project is to create a prototype and carry out a pilot of a public tran
system following the PRT (Personal Rapa&h3it) concept based on commercial vehic
and without its own infrastructure, in the scientific and technologic park of Mirar
(San Sebastian). It is oriented to create the technologic products needed to consti
technologic company for the commeatiexploitation of the PRT transport systems.

Participants: LOGICA, TECNALIA, NOVADAYS

Results:

This project has carried out a pilot of a PRT service in a concrete geographic pla
scientific and technologic park of Miramén (San Sebastian), whictsu@sorted this
initiative with great interest: firstly, because it is a solution for the important problen
internal mobility into the park; and, on the other hand, it will provide a reference inj
in Europe as the innovation space.

ADAM

SRA lines covered by the project:

Desarrollo de Automaizacion para

1. Safety

Movilidad Autbnoma
Budgetmy Z dbp a €
Duration: 09/2011-12/2014
ProgrammeiINNPRONTA

2. Connected car

v

Description and objectives:
The ADAM (Automation Development for Autonomous Mobility) initiative is focuse
the science and technology for autonomms mobility, i.e. on the study of the industri
interest of several autonomous systems which elements orssidbems are partially o
fully embedded into the vehicles moving within a geophysical context.

Participants:

Boeing, ElecneDeimos, Azkar, Maser LY RN} = CAO2&l X Lb¢! 3

Results:
Two prototypes related to automated driving in road transport has been obtained.
first one has been a PRT service and the second one a platooning application.
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CTYMOBIL2

Cities denonstrating cybernetic
mobility

Budget:15¢c p
Duration: 09/2012-08/2016

Programme:FPZSUSTAINABLE
SURFACE TRANSPORT

http://www.citymobil2.eu/en/

a €

SRA lines covered by the project:

2. Connected car

1. Safety /

Descripton and objectives:
The CityMobil2 goal is to address the following three barriers and finally to rer
them: the implementation framework, the legal framework and the unknown wi
economic effect.

Participants:
UNIVERSITA DEGLI STUDI DI ROMA LA SARNRMZAOLIS, TECNALIA, ERTICO,

Results:

The final demonstrator formed by three ARTS (Automated Road Transport Syste
be deployed in the technology park of San Sebastian in 2016, when the city will |
European capital of culture.

AUTOPORT

Carga Automatizadan Terminales
Portuarias ReRo
Budget:lc T ace€
Duration: 01/2013-12/2014

ProgrammelINNTERCONECTA

SRA lines covered by the project:

2. Connected car

1. Safety
v

Description and objectives:
The general objective of the proje@ the development and demonstration of ne
technologic concepts and solutions oriented to the full deployment of the automg
for RoRo ( Roll ofRoll off) operations in maritime ports.

Participants:
TERMICAR, IMATIA, GALMAN, TECNALIA, Universidigd.de

Results:

One terminal tractor for Ro/Ro (Roll @oll off) movements was automated and t
corresponding prototype has been deployed at the maritime port terminal in Bey
Vigo (Spain).

AIRPORTS

Airport Improvement Research on
Processes & Operains of Runway,
TMA and Surface

Duration: 05/2015-12/2018
Programme:CIEN

SRA lines covered by the project:

2. Connected car

1. Safety
v

Description and objectives:

Initiative oriented to the development of critical technologies and capaif the
future transport systems focused on airport environment as a paradigmatic examj
complexity and opportunity to be applied.

Participants:
Boeing, Ikusi, Maser, Tecnalia, Crida, Carbures, Skylife, etc.

Resultsin process.
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UNCOVERCPS

Unifying Control and Verifiation of
CyberPhysical Systems

Budget:4.po a €
Duration: 09/2014-12/2018
Programme:H2020IL-LEITICT

SRA lines covered by the project:

1. Safety

2. Connected car

v

Description and objectives:
The proposed research effortrgvides methods for a faster and more efficig
development process of safetgr operationcritical cybefphysical systems in (partially
unknown environments. Cybgihysical systems are very hard to control and ve
because of the mix of discrete dyna®s and continuous dynamics.

Participants:
TECHNISCHE UNIVERSITAET MUENCHEN, TECNALIA, UNIVERSITE JOS
GRENOBLE 1, UNIVERSITAET KASSEL, POLITECNICO DI MILANO, Ge
Deutschland Holding GmbH, ROBERT BOSCH GMBH, ESTEREL TECHNQ
DEUTSCHES ZENTRUM FUER UNBTIRAUMFAHRT EV, R.U.Robots Limited.

ResultsiIn process.
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Institute for the Vehicle Safety Assurane@éSVA(UniversidadCarlos llde Madrid)

Avda de la Universidad 30 28911 Contact:

Leganés Madrid José Luis San Roman Garcia
Tel: 0034 91 624 9185 0034 91 624 94 30 Full Professor. Director
http://isva-cyn.in.sel.inf.uc3m.es/ jlsanro@ing.uc3m.es

z Description

Thelnstitute for the Vehicle Safety Assurance, belonging to the Carlos Il University of Madrid, is active in various adre@isevatiiomotive and transport secto
Among its activities there are R&D projects related to the automotive field, especiallyasfiects related to road safety, scientific research reflected on va
international papers, doctoral theses and research, service and consultancy activities to companies in the sector amtigiestgaiming and refresher courses.

One area of the Btitute has been researching on topics related to Intelligent Vehicles for more tan 20 years. Several systems have loped deviie perception, in
roads and urban environments, of traffic signs and road markings and all the types of obstaclegethiateacan face: other vehicles, pedestrians, cyclists, motoristg
generic obstacles. In order to do that, the group has been researching on several kinds of sensors like visible speirtiiaredraameras, lasers, radars and on how
fuse the sengrial information form different typesOther area of the Institute is specialized in software development for automotive, among which are several ini
related to collaboration between vehicles each other, infrastructure and drivers through inkeg@itarchitectures Internet of the Things and mass analysis data.
Presently, the ISVA has two autonomous vehicles available, so it is developing communication and cooperation moduleshestwéée Intelligent Systems Lab H
got funding from severajovernment agencies as well as collaboration projects with different private companies.

z Main activities and products

The Intelligent Systems Lab carry on several research activities in multiple fields related to autonomous vehicles, greliad asal. Several of the developed
systems are:

Vehicle, motorcycle and pedestrian detection and classification fusing sensorial information from cameras and lasers.
Pedestrian detection using visible and far infrared cameras

Traffic sign detection and clafeation.

Road marking detection and classification.

Software Architectures for autonomous vehicles.

Path planning and navigation for autonomous vehicles.

Communication and manoeuvres cooperation among autonomous vehicles.

Architectures based on Internef the Things for the integration of sensor networks of autonomous vehicles.

Systems of inspection and maintenance management for vehicles based on the Internet of the Things.

= =4 =4 =4 =4 =8 -8 -8 9
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z Related projects

Advance Driver behavior Analysis| SFA lines covered by the project: Description and objectives:
Budget:22c nn € 1. Safety The driver behaviour is analysed with great detail using a fusion based system
o uses the sensorial information provided by the own vehibleugh the CAN bus 4
Duration: 2015- 2016 2. Connected car well as an inertial sensor unit and GPS. Special care has been done to
Programme:Ministerio del Interior electronic devices easily integrated on board a vehicle.
-DGT ParticipantsUC3M
www.uc3m.es/islab Results:
Driver monitoring module.
SEGVAUOTRIES SR lines covered by the project: Description and objectives

Vehicle Safety: efficient and

1. Safety

o

sustainable transport
Budget:65,000¢

Duration: 2014- 2018
Programme:Comunidad de Madrid

http://www.segvauto.es/

2. Connected car

v

The main objective is the harmonic develop of research and innovation acti
within the field of intelligent, efficient, clean, accessible to all and safe transportg
systems developing actions on Intelligent Transportation Systems, Sustaarab
Efficient Transport and Safety.

Participants:
UC3M, UPM, UAH, UCM, UEM, CSIC

Results:
Traffic sign and recognition detection module, obstacle detection module

ADASROAD

SR lines covered by the

project:

Advanced Driver Assistance

1. Safety

v

System for Road ivironments
Budget:72n nn €

Duration: 20142016

Programme: Plan Nacional [+D+i

www.uc3m.esl/islab

2. Connected car

v

Description and objectives:

The project main goals are Safety and Efficiency. In order to do that,
development and implementation of an advanced driver &asis system is
proposed. This system works in interurban environments and it is based on the
advance techniques of sensorial perception and V2V and V2| communications..

ParticipantslJC3M, UPM

Results:
Collision prevention in intersections and roundak® module. Vehicle detectio
module.
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FEDORA

SRA lines covered by the

project:

Sensorial Fusion for the Maneuvel
Analysis in Urban Environments f¢

1. Safety

ADAS

Budgetc nZnnn €
Duration: 2012- 2014
Programme: Plan Nacional |+D+i

www.uc3m.es/islab

2. Connected car

v

Descripton and objectives:

The project has developed a pedestrian qawer avoiding system in complex urb
environment. In order to get that, an environment perception system based on g
fusion, computer vision and laser, has been designed.

Participants:
UCM, UPM

Results:
Obstacle detection module, free space detection module.

SEGVAUTO

SRA lines covered by the

project:

Vehicle Safety

1. Safety

v

Budget:70qn nn €
Duration: 2010- 2013
Programme:Comunidad de Madrid

http://www .segvauto.es/

2. Connected car

v

Description and objectives:

Within the SEGVAUTO project, several driver assistant systems were desig
order to identify and analysed road information with the goals of detect dange
manoeuvres dondy the driver, as well as distraction and drowsiness situations.

Participants:
UC3M, UPM, UAH, UCM, UEM, CSIC

Results:
Traffic sign and recognition detection module. Driver monitoring module.

VISVIA

SR lines covered by the project:

Onboard Sensoriabystem for
Advanced Driver Assistance

1. Safety

v

Systems

Budget:50,000 Euros

Duration: 2008- 2010
Programme:Plan Nacional [+D+i

www.uc3m.esl/islab

2. Connected car

Description and objectives:

The developed system deals with the problem of the identification of risky dr
situations from a synthesis of information related the environment (electronig
maps, image processing, radar based obstacle detection) and the own vehicle (
accelerations, pitch angle, etc).

Participants:
UC3M, UPM

Results:
Road environment perception arabstacle identification systems.
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3-DS

SRA lines covered by the project:

Driver Distraction Detector Syster|

1. Safety

Budget:59H cbn €

Duration: 1/2012- 6/2015
Programme:Plan Nacional |+D+i
TRA20129454C0302

www.uc3m.es/islab

2. Connected car

Description and objectives:

The project has developed several systems for driver monitoring and measuri
attention degree. Different kind of approachdsave been evaluated: visu
monocular systems, stereo cameras and 3D, in order to obtain the driver gaz
decide if some warning has to be done because of drowsiness, distraction or f
state.

Participants:
Universidad Carlos Ill de Madrid

Resuts:
Driver monitoring and drowsiness detection module.

SCav2
Cooperative Control of Vehicle

SRA lines covered byé¢ project:

Speed

1. Safety

BudgetmMmo ZnHn €
Duration: 1/2008- 12/2008

Programme:CAM y la Universidad
Carlos Il de Madrid CCGO7
UC3M_DPR8196-2

www.uc3m.esl/islab

v
2. Connected car /

Description and objectives:
The proposed system works as a common ACC but with the additional feature
common decisiommaking and the autonomous control of the vehicles. This
when one vehicle detects other driving at a lower spead;ooperation process i
initiated between both vehicles exchanging the information related to spg
intentions, etc.

Participants:
Universidad Carlos Ill de Madrid

Results:
Communicationsind cooperation among vehicles.

POCIMA

SRA lines covered by the project:

Pedestrians, Cyclists and Motorist|

1. Safety

Detection

Budget:360 n n €

Duration: 9/2007 - 10/2010
Programme:Plan Nacional [+D+i
CICYT TRA2067374-C0301

www.uc3m.esl/islab

2. Connected car

Description and objectives:
Thedriver assistant system watches the frontal and blind spot of the vehicle. T|
different kinds of sensors are used:visible spectrum stereo vision system, a
infrared stereo vision system and a scanner radar. The use of different sg
provides complementary information in order to detect obstacles.

Participants:
Universidad Carlos Il de Madrid

Results:
Pedegrian detection module
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PAPMI

SRA lines covered by the project:

Active Pedestrian Protection base|

1. Safety

on Infrared Vision
Budget:8,500¢
Duration: 1/2007 - 12/2007

Programme:CAM y la Universidad
Carlos Ill de Madrid, CCGO06
UC3M/DPICP06

www.uc3m.es/islab

2. Connected car

Description and objectives:

The goal of this project is the detection of pedestrian Through the analysis of in
captured by Far Infrared cameras. The research made the most of the advant
this kind of cameras during the night or adverse weatherditions.

Participants:
Universidad Carlos Ill de Madrid

Results:
FIR computer vision, Pedestrian detection module

ASITENTUR

SRA lines covered by the project:

Advanced Driver Assistance

1. Safety

System for Urban Environments
Budget:49p Hp €

Duration: 12/2004-12/2007
Programme:Plan Nacional I1+D+i
CICYTRA20047441-C0301

www.uc3m.esl/islab

2. Connected car

Description and objectives:

Several driver assistant systems for urban environments were designed. In or
do that, they evaluate the driver maneuverers and warm him/Hethi driver is
making a imprudence or the possible danger is highlighted. Two basic percg
modules were developed for pedestrian and traffic sign detection.

Participants:
Universidad Carlos Ill de Madrid

Results:
Traffic sign and recognition detéoh module, Pedestrian detection module

SAVVA

SRA lines covered by the project:

Active Security System for Vehicle

1. Safety

based on Atrtificial Vision
Budget:l4c y n €
Duration: 10/2003- 9/2004

Programme:Autonomous
Government of Madrid

www.uc3m.esl/islab

2. Connected car

Description and objectives:
The vehicle developed during the project has new perceptual systems for ve
obstacle and road perception. In order to achieve thi® car has a stereovisio
system and several networked computers-looard.

Participants:
Universidad Carlos Ill de Madrid

Results:
Stereo vision module, Road detection module, Vehicle detection module
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fBrake
Budge: 360 nn €
Duration: 01/2013 a 01/2014

Programme:Comunidad

SRA lines covered by the project:

1. Safety

2. Conneted Car

Description and objectives:

The goal of this project te develop a model for brake testing in the field of techni
inspections of commerciakhicles.

Also, it has been developed a comparative model relating to the status of vg
fleet and effectiveness of brake testing in the area of inspections ITVs.

Extremadura Participants:
Universidad Carlos 11l de Madrid
Results:
Model fBrake, Module software fodeveloping braking tests, Comparative analy
module.
mCityJourney4All SR lines covered by the project: Description and objectives:

Budgetp n®dnnn €
Duration: 12/2014- 12/2015
Programme:FINODEX

1. Safety

2. Conneted Car

v

The goal of this project is to develop a mobile service to manage various acce
routes in several public transport infrastructurbased on reatime operating statug
of the devices that reduce the architectural barriers available in the public trang
infrastructure (buses, stairs, elevators, ramps, streets, parking access, etc.).

Participants:
Universidad Carlos Ill de Madrid

Resllts:
Mobile multi-platform application for an accessible urban transport.
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Intelligent Systems LabISL(Universidad Carlos Il de Madrid) = e
Avda de la Universidad 30 28911 Contact:

Leganés Madrid José Maria Armingol Moreno

Tel: 0034 91 624 59 26 Fax:0034 91624 94 30 Full Professor

www.uc3m.esl/islab armingol@ing.uc3m.es Intelligent Systems Lab

z Description

The Intelligent Systems Lab is a Research Group of the Universidad Carlos Il de Madrid and has been researchingateddapidstedligent Vehicles fanore than 20
years. Several systems have been developed for the perception, in roads and urban environments, of traffic signs andirapdamarall the types of obstacles tha|
vehicle can face: other vehicles, pedestrians, cyclists, motorists aratig@istacles. In order to do that, the group has been researching on several kinds of seng
visible spectrum and infrared cameras, lasers, radars and on how to fuse the sensorial informatiodifferent types. Presently, the group has two autorous
vehicles available, so it is developing communication and cooperation modules between them. The Intelligent Systemsdtairftisggfrom several governmer
agencies as well as collaboration projects with different private companies.

Zz Main activities and products

The Intelligent Systems Lab carry on several research activities in multiple fields related to autonomous vehicles, grellad aerial. Several of the developed
systems are:

Vehicle, motorcycle and pedestrian detection and clasgibn fusing sensorial information from cameras and lasers.

Pedestrian detection using visible and far infrared cameras

Traffic sign detection and classification.

Road marking detection and classification.

Software Architectures for autonomous vehicles.

Path planning and navigation for autonomous vehicles.

Communication and manoeuvres cooperation among autonomous vehicles.

=A =4 =4 =8 =8 -8 =9
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z Related projects

Advance Driver behavior Analysis

SR\ lines covered by the project:

Budget:22,600 Euros

1. Safety

Duration: 2015- 2016

Programme:Ministerio dellnterior -
DGT

www.uc3m.es/islab

2. Connected car

Description and objectives:

The driver behaviour is analysed with great detail using a fusion based s
which uses the sensorial information provided by the own vehicle through
CAN bus as well as an inertial sensor anii GPS. Special care has been d
to choose electronic devices easily integrated on board a vehicle.

Participants:
UC3M

Results:
Driver monitoring module.

SEGVAUTORIES

SRA lines covered by the project:

Vehicle Safety: efficient and
sustainable transport.

1. Safety

Budget:65,000 Euros
Duration: 2014- 2018
Programme:Comunidad de Madrid

http://www.segvauto.es/

2. Connected car

AN

Description and objectives:
The main objective is the harmonic develop @search and innovatiol
activities within the field of intelligent, efficient, clean, accessible to all and
transportation systems developing actions on Intelligent Transporta
Systems, Sustainable and Efficient Transport and Safety.

Participants:
UC3M, UPM, UAH, UCM, UEM, CSIC

Results:
Traffic sign and recognition detection module, obstacle detection module

ADASROAD

SR lines covered by the project:

Advanced Driver Assistance Systel
for Road Environments

1. Safety

Budget: 72,000 Euros
Duration: 2014- 2016
Programme:Plan Nacional [+D+i

www.uc3m.es/islab

2. Connected car

AN

Description and objectives:

The project main goals are Safety and Efficiency. In order to do that
development and implementation of an advanced driver assistant syste
proposed. This system works interurban environments and it is based on t
most advance techniques of sensorial percepti@nd V2V and V2
communications.

Participants:
UC3M, UPM

Results:
Collision prevention in
detection module.

intersections and roundabouts module. Vel
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FEDORA

SRA lines covered by the project:

Sensorial Fusion for the Maneuver
Analysis in Urban Environments fol

1. Safety

ADAS

Budget:60,000 Euros

Duration: 2012- 2014
Programme:Plan Nacional |+D+i

www.uc3m.es/islab

2. Connected car

Y

Description and objectives:
The project has deveped a pedestrian ruover avoiding system in comple
urban environment. In order to get that, an environment perception sys
based on senor fusion, computer vision and laser, has been designed.

Participants:
UC3M, UPM

Results:
Obstacle detection modal free space detection module.

SEGVAUTO

SRA lines covered by the gject:

Vehicle Safety

1. Safety

Budget: 70,000 Euros
Duration: 20102013
Programme:Comunidad de Madrid

http://www.segvauto.es/

2. Connected car

W

Description and objectives:
Within the SEGVAUTO project, several driver assistant systems were desig
order to identify and analysed road information with the goals of del
dangerous manoeuvres done by the driver, as well as distraction
drowsiness situations.

Participants:
UC3M, UPM, UAH, UCM, UEM, CSIC

Results:
Traffic sign and recognition detection module. Driver monitoring module.

VISVIA

SR lines covered by the project:

Onboard Sensorial System for

1. Sdety

Advanced Driver Assistance
Sysems

Budget:50,000 Euros
Duration: 2008- 2010
Programme:Plan Nacional |+D+i

www.uc3m.esl/islab

2. Connected car

Description and objectives:

The developed system deals with the problem of the identification of f
driving situations from a synthesis of information relatedthe environment
(electronic maps, image processing, radar based obstacle detection) an
own vehicle (speed, accelerations, pitch angle, etc).

Participants:
UC3M, UPM

Results:
Road environment perception and obstacle identification systems.

Spanish Automotive Sectoata@logue ¢ 2015

Paged8/ 184

M.@.F


file://172.16.0.6/Nuevowp51/ACTIVIDADES/I+D+i/M2F/Documentación/Agenda%20de%20Prioridades%20Estratégicas%202020/B%20-%20Movilidad%20segura%20más%20autónoma/Catálogo%20capacidades/Fichas%20entidades/www.uc3m.es/islab
http://www.segvauto.es/
file://172.16.0.6/Nuevowp51/ACTIVIDADES/I+D+i/M2F/Documentación/Agenda%20de%20Prioridades%20Estratégicas%202020/B%20-%20Movilidad%20segura%20más%20autónoma/Catálogo%20capacidades/Fichas%20entidades/www.uc3m.es/islab

3-DS

SRA lines covered by the project:

Driver Distraction Detector System

1. Safety

Budget:59H cbn €

Duration: 01/2012- 06/2015
Programme:Plan Nacional |+D+i
TRA20129454C0302

www.uc3m.es/islab

2. Connected car

Description and objectives:

The project has developed several systdardriver monitoring and measuring
its attention degree. Different kind of approaches have been evaluated: vig
monocular systems, stereo cameras and 3D, in order to obtain the driver g4
and decide if some warning has to be done because of drowsidéstraction
or fatigue state.

Participants:
Universidad Carlos Ill de Madrid

Results:
Driver monitoring and drowsiness detection module.

SC2Vv2

SRA lines covered by the project:

Cooperative Control of Vehicle
Speed

1. Safety

Budgetmo Z nH e
Duration: 01/2008- 12/2008

Programme:CAM y la Universidad
Carlos Il de Madrid CCGO7
UC3M_DPR8196-2

www.uc3m.esl/islab

2. Connected car

AN

Description and objectives:

The proposed system works as a common ACC but with the additional fes
of a common decisiomaking and the autonomous cawl of the vehicles. Thi
way, when one vehicle detects other driving at a lower speed, a cooper
process is initiated between both vehicles exchanging the information rel
to speed, intentions, etc.

Participants:
Universidad Carlos Ill de Madrid

Results:
Communications and cooperation among vehicles.

POCIMA

SRA lines covered by the project:

Pedestrians, Cyclists and Motorists

1. Safety

Detection

Budget:360 n n €

Duration: 092007 - 10/2010
Programme:Plan Nacional [+D+i
CICYT TRA2067374-C0301

www.uc3m.esl/islab

2. Connected car

Description and objectives:

The driver assistant system watches the frontal and blind spot of the vehicle. T
different kinds of sensors are used: visible spectrum stereo vision system, a
infrared stereo vision system and a scanner radar. The use of different sensors pr,
complementary information in order to detect obstacles.

Participants:
Universidad Carlos Ill de Madrid

Results:
Pedestrian detection module
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PAPMI

SRA lines covered by the project:

Active Pedestrian Protection basec

1. Safety

on Infrared Vision
Budget:8p n n €
Duration: 01/2007 - 12/2007

Programme:CAM y la Universidad
Carlos Ill de Madrid, CCGO06

2. Connected car

Description and objectives:

The goal of this project is the detection of pedestrian Through the analys
images captured by Far Infrared cameras. The research made the most
advantage of this kind of cameras during the night or adverse weg
conditions.

Participants:
Universidad Carlos Ill de Madrid

Results:

UC3M/DPICP06 FIR computer vision, Pedestrian detection module
www.uc3m.esl/islab
ASITENTUR SRA lines covered by the project: Description and objectives:

Advanced Driver Assistance Systel

1. Safety

for Urban Environments
Budget:49p Hp €

Duration: 12/2004- 12/2007
Programme:Plan Nacional I1+D+i
CICYTRA20047441-C0301

www.uc3m.esl/islab

2. Connected car

Several driver assistant systems for urban environments were designg
order to do that, they evaluate the driver maneuverers and warm himihtre
driver is making a imprudence or the possible danger is highlighted. Two
perception modules were developed for pedestrian and traffic sign detectio

Participants:
Universidad Carlos Ill de Madrid

Results:
Traffic sign and recognition detgon module, Pedestrian detection module

SAVVA

SRA lines covered by the project:

Active Security System for Vehicleg

1. Safety

based on Atrtificial Vision
Budget:14c y n €
Duration: 10/2003- 9/2004

Programme: Autonomous
Government of Madrid

www.uc3m.esl/islab

2. Connected car

Description and objectives:

The vehicle developed during the project has new perceptual system
vehicle, obstacle and road perception. In order to achieve this,car has g
stereovision system and several networked computers$oard.
Participants:

Universidad Carlos Ill de Madrid

Results:

Stereo vision module, Road detection module, Vehicle detection module
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Escuela Polécnica Superiog Mondragon Unibertsitatea m

Loramendi 4 20500 Contact:

Mondragén Guipuzcoa Zigor Azpilgain l"}"N?B"éRDT’gﬁﬁT%X
Tel:0034 943 79 47 00 Fax:0034 943 71 19 06 Research Coordinator in Automotive —_—
www.eps.mondragon.edu zazpilgain@mondragon.edu POLITERNIKOA

ESCUELA
POLITECNICA
SUPERIOR

z Description

Mondragon Goi Eskolaofteknikoa, "Arizmendiarrieta” S. COOP., located in Mondragon (Guipuzcoa) ispaofibimtegral education cooperative, declared of pul
utility. It is the legal owner of the Faculty of Engineering of Mondragon Unibertsitatea and its main activitiele ieducation, research and technology transfer
companies and other public or private entities.

The Research and Transfer activity (R & T) ofMEPSovers from fundamental applied research (in which are framed up the 130 doctoral theses runnirtayswa
experimental development and innovation activities, also covering other industrial research activities. There are 16 grse@sshgrouped into 5 units: Mechanig
behaviour and product design, Science, technology and transformation procelsgestarials, Design and industrial management processes, Embedded systen
information systems and Electric power.

z Main activities and products

Design and Development of ECUs and their interconnection andliRealDistributed Control. ECUs for wipegntral locking, power windows,...

Remote diagnostic and update in production/manufacturing and their use in electronic devices.

Design and development of energy management ECUs in hybrid or full electric vehicles using fuzzy logic. Connectivgtyidie tinéevior and the outside for obtainin
optimization parameters in real time.

Communication vehicle to vehicle (V2V) and vehicle to infrastructure (V2X)

Integration of Sensors, Capture and Processing of Information for Diagnosis and Prognosiseofaediion.
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z Related projects

DEWI

Dependable Embedded Wireless
Infrastructure

Budgeto p>Xc a €
Duration: 03/2014- 02/2018
Programme: FP7- JTI

http://www.dewiproject.eu/

SRA lines covered by ¢hproject:

1. Safety

2. Connected car

AN

Description andobjectives

DEWI will provide key solutions for wireless seamless connectivity
interoperability in smart cities and infrastructures, by considering every
physical environments of citizens in buildings, cars, trains ancbénes, thereby
significantly contributing to the emerging smart home and smart public space.

Participants:
VALTION TEKNILLINEN TUTKIMUSKESBO®INA INFRAESTRUCTURAS S.A
"SOFTEC INTERNET, ,SAdétvice Solutions S,LAVL LIST GMBHCENTRIA
AMMATTIORKEAKOULU OFOMMISSARIAT A L ENERGIE ATOMIQUE K
ENERGIES ALTERNATIMERK INSTITUTE OF TECHNQCRBGYCAL MATERIA
SA ELEKTRONIKAS UN DATORZINATNU INSHpI&ErSor Ltd
ETICEMBEDDED TECHNOLOGIES INNOVATION CENTER , S'FAGROHR
ELECTRAGA, S. COOPFLANDERS' MECHATRONICS TECHNOLOGY CEN
FTW FORSCHUNGSZENTRUM TELEKOMMUNIKATION WIERUGBIREION
TECNALIA RESEARCH & INNOVATURBRACION TEKNIKERBERIA INGENIEH
Y PROYECTOS FBDGSKOLAN | HALMSTIMDNDS VZWINDRA SIEMAS S.A
INSTALACIONES INABENSMSAITUTO SUPERIOR DE ENGENHARIA DO
INSTITUTO TECNOLOGICO DE INFORMANTRGRASYS ,SAATVIJA
UNIVERSITATES MATEMATIKAS UN INFORMATIKAS |ISHHWENS INDUST]
SOFTWARE NV MONDRAGON CORPORACION COQREBRATBCOQOH
MONDRAGON GOI ESKOLA POLITEKNIKOA J.M.A, BXFOEEMICONDUCT(
AUSTRIA GMBHMIXP SEMICONDUCTORS BELGIUMDN SEMICONDUCT(
NETHERLANDS, EMUMAN OYPHILIPS ELECTRONICS NEDERLANEHRNPS
LIGHTING BMROLITECHNIKA GDANSAALIME EMBEDDED ABGARDEN S
SILVERSKIN INFORMATION SECURISWRRI® HET COLLECTIEF CENTRU
TECHNOLOGISCHE INDUSTRIESPAREFOREST SRBPICER OFFGHWAY
BELGIUM NVSTICHTING IMEC NEDERLAROHNISCHE UNIVERSITAET,
TECHNISCHE UNIVERSITEINDHOVEN eknologian tutkimuskeskus VTT ,(
THALES ALENIA SPACE ESPANA]AAS COMMUNICATIONS & SECURJT
UNIVERSITAET KLAGENFURIVERSITAT LINALEO COMFORT AND DRI
ASSISTANCEEMCO SP ZOWOLVO TECHNOLOGYW&oX InnovationsBeilgm
NV, ISA ENERGY EFFICIENCGMMIS SKYSOFT, BRBUS DS SAASSILA
TIKANOJA OYJ
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Universidad Politécnica de Madri(CEF Center for Industrial Electronigs

ETSI Industriales. José Gutiérrez | 28006 Contact: _
St.Abascal? Madrid Félix Moreno

MADRID Associate Professor
Tel:+34 91 336 31 91 Felix.moreno@upm.es S
http://www.cei.upm.es/ CEIUPM ‘r\:#;ﬁl

z Description
Universidad Politécnica de MadriUPM) is the largest Spanish teclomical university. Its research stands out thanks to its highblified professionals and it

competitiveness at an international level. UPM headed the Spanish University participation in the 7th European FramewdrkYrogg A 41 K Y2 NB

Center for Industrial Electronics, CEIl. is a UPM Research Center located in Industrial School integrating interdisaphineahnygreups (Electronics, Power Quality i
Telecommunication), motivated to educate engineers and develop new concepts, tartsdaired to the Industry. The main research lines poaver electronicsdigital

embedded systemspower qualityandradio engineering

z Main activities and products
CEIl applies this expertise to autonomous driving by:

1 Outof-lane detection and prediction (image processing)

9 Tiredness and low attention detection (image processing)

1 Detection, idatification and alert of objects (other vehicles, pedestrians, etc.)-(lawge radar)

9 Visual, hearing or physical impaired assistance systems alerting vehicles of their presence in zebra crossing. Ondhd theesyistem warns the pedestrian whe
the crossing point is and the availability to cross.

T +SKAOtS AyaldNXzySyidlrdAz2yd {Syaz2NJ O2y iNRtxX aAdylf LINRPOSaaAiAy3dazr O0O2YYdzyio

This solid expertise in the electronic systems design field is applied to vehicle active safety facilities.
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z Related projets

Sistema hardware avanzado de

SRA lines oered by the project:

asistencia a la conduccion para
entornos urbano

1. Safety

Budgety y 2y Hp €
Duration: 2004- 2007

Programme: Ministerio de Ciencia ¢
Innovacion

http://www.idi.mineco.gob.es/

2. Connected car

Description andobjectives
The proposed system checked the maneuvers indicating a possible neg
driving or informing about possible dangers. For such

purpose, two basic perception modules will be made: detection of pedest
and identification of traffic signals

Participants:
Universidad Carlos I, INSIA (Universidad Politecnica de Madrid)

Results:
To achieve the proposed objectives, new technologies were developg
detect, identify and implement the algorithms in speciardware.

TECALUM

SRA lines covered by the project:

Sistema de identificacion de

1. Safety

objetos moviles basado en radar
Budgetm dpc Py p hZ nne
Duration: 2011- 2014

Programme:Ministerio de Ciencia €
Innovacion.

http://www.idi.mineco.gob.es/porta
I/site/MICINN/

2. Connected car

W

Description andobjectives

Smart and green cities are hot topics in current research because peop
becoming more conscious about their impact on the iemvment and the
sustainability of their cities as the population increases. Many researcher
searching for mechanisms that can reduce power consumption and polluti
the city environment. This project addresses the issue of public lighting ang
it can be improved in order to
achieve a more efficient city, making the process of turning the streetlight
and off more intelligent so that they consume less power and cause less
pollution.

Participants:
Luix lluminacion inteligente, CEl (Unsidad Politécnica de madrid
FUNDACION TECNALIA RESEARCH & INNOVATION

Results:
A new embedded intelligence system, based on a microcontroller and-adet\
radar, were developed.
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Universidad Politécnica de Maitl (GAT\- Visual teleommunication application group)

E.T.S. Telecomunicacion 28040 Contact: € 2 a_—
Avda.Complutense 30, 0034 Madrid - Spain José Manuel Menéndez «- —~,
Tel:913367344 Fax:0034913367350 Professor G@;.
www.gatv.ssr.upm.es jmm@agatv.ssr.upm.es

z Description
Universidad Politécnica de Madrid (UPM) is the largest Spanish technological university. Its resemtstosgtahanks to its highlgualified professionals and it

competitiveness at an international level. UPM headed the Spanish University participation in the 7th European FrameWdrkYrog A (i K Y 2 NB  (iishialf
telecommunication applicatiogroup (GATV) is a research group in the Universidad Politécnica de Madrid (UPM) focused on Visual communications, ¥gig
Telecommunications Systems, Computer vision, Digital video processing, Audio and video, technologies, Management amuh ddseriptiovisual contents
Audiovisual applications in smart house and smart industry, Signal and Communications Applications in Intelligent TransBygatms, Remote Sensing
Environmental Applications.

z Main activities and products
The capabilitie of GATV in relation to safety Autonomous Driving are focused in:

Automatic detection of lanes (artifical vision)

Integration of video sensors

Lidar and radar for the estimation of de peripherical environment around the vehicle

FOTSs (Field operational T&s

Involvement in specification of harmonized/standardized traffic and public transport information datasets.

=A =4 =4 =4 =4
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z Related projects

OPTICITIES

Optimise Citizen Mobility and
Freight Management in Urban
Environments. Services

Budget:13a €
Duration: 2013- 2016
Programme:FP7 EC

www.opticities.com

SRA lines covered by the project:

1. Safety

2. Connected car

Description andobjectives

The OPTICITIES project aims at the development of a smart urban mobility st

FRRNB&aaAy3d 9dzNBLISIY OAGASAQ Y20Af Al

A Optimisation of tansport networks based on the development of ITS servi
supported by integrated multimodal information and transport control tools.

A Integration of passenger transport and urban freight approaches.
A Development of an innovation policy in partnership wiitle private sector.

Participants:

Le Grand Lyon (FR), SPIE (FR), CRTM (ES), Ayuntamiento de Madrid (ES),
Universidad Politécnica de Madrid (ES), CSI Piemonte (IT), Citta di Torino (IT)
(IT), Politecnico di Torino (IT), Goteborgs Komn&WE), Chalmers University
Technology (SWE), Wroclaw Miasto (POL), Neurosoft (POL), Birmingha
Council (UK), Algoé (FR), EUROCITIES (BEL), UITP (BEL), Volvo (SWE), CI
VeDeCoM (FR), HACON (DE), BERENDS (DE), ERT (BE), CNRS (FR)

Results:
OFTICITIES is still an ongoing project, and has just crossed half of its du
The results are thus more related with the establishment of the specifical
and the preliminary deployment activities.

A The architecture of the multimodal dataset and itsteifiaces and
implementation guidelines for the cities has been proposed.

A The definition of the key OPTICITIES services: multimodal inform
service, decision support tools and freight information services have
established, together with a first appach to the specification ¢
deployment guidelines for those services.

Most importantly, a close interaction with the standardization groups rels

with public transport and traffic data exchanges has been promoted from

beginning of the projecttoendzNBE G KI & GKS LINR 2SO

with the latest initiatives in those groups, but also that the project could acti
contribute to those activities. The position of the project in relation to

multimodal dataset has been adopted byethstandardization groups, thu
allowing the project the rare opportunity to actively influence the developm
of standards.
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FOTSIS

SR lines covered by the project:

European Field Operational Test oj

1. Safety

Safe, Intelligent and Sustainable
Road Operation

Budget:14.1a €
Duration: 2011- 2015
Programme:FP7 EC

www.fotsis.com

2. Connected car

Description and objectives:

FOTsis is a larggeale field testing of the road infrastructure managemq
systems needed for the operation of a set of clbsenarket Cooperative
Services, in order to asseigsdetail both 1) their effectiveness on the select
areas of road safety, mobility efficiency and environmental sustainability, a
their potential for a fulscale deployment in European roads.

Participants:

OHL (ES), Iridium (ES), Planestrada [(Pargstrada (PT), NEA ODOS (GR),
(ES), Indra (ES), ACB Systems (DE), GMV SKYSOFT (PT), TRANSVER
(GR), FT (FR), Universidad Politécnica de Madrid (ES), Finnish Meteor
Institute IL (FI), AALTO (FI), CERTH (GR), GeoVille (AT), ERKEBE), GM
(ES), FIA (FR), OPTIMUS (PT), ASECAP (FR), Universidad de Murcia
POLAND (POL)

Results:

¢CKNRdzZK GKS adlr3sa 2F GSadaqQ RSaa

FOTsis has achieved its initial objectives of:

A Specification of @& interoperable communications architecture f
Cooperative ITS services support, following the latest initiatives
standardization at ISO and CEN.

A validation of measurable impacts on road safety, mobility
environmental sustainability of the proposdeDTsis Cooperative servics
Selected results are:

A Reduction of response times of emergency services through s
navigation and continuous information exchange with the rg
operator teams and infrastructure.

A Improvement of traffic mobility through effgive implementation
of variable speed limits applications.

A Proposal of a series of guidelines for the acceleration of the iscgke
deployment of Cooperative ITS, both promoting the technical solutions
integration of different technological componexn as well as providing
practical framework for business model development based on the F(
Cooperative services.
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Universidad Politécnica de Madrid (GB2%roup of Biometrics Biosignals and Security)

CeDInt(Research Centre for Smart Building 28223 Contact: ) ] GRoup d
and Energy Efficienty Madrid Carmen Sanchez Avila =
Campus de Montegancedo Fax:+34913364501 Professor o

Pozuelo de Alarco carmen.sanchez.avila@upm.es _r@
Tel: 0034 914524900 (Ext 1723)

www.gb2s.es

z Description
Universidad Politécnica de Madrid (UPM) is the largest Spanish technological university. Its research stands out theamikghtgqitalified professionals and

it

competitiveness at an international level. UPMaded the Spanish University participation in the 7th European Framework Program with more thae 83 F dzy/
Group of Biometrics, Biosignals and Security (GB28) UPM research group working on Biometrics and Cryptography, Biosignals (Stress Detebtametric
identification). Furthermore, the GB2S owns several multimodal and monomodal biometric Databases gathering differentchibiaetcieristics (Iris, Face, Gait, Hg

or Gestures), publicly available for research purposes.

z Main activities ard products
Driver stress monitoring through physiological sensors in the steering wheel.

Driver status perception through the analysis of images captured from a camera in the dashboard, through the analykisat Rate obtained from a video of th

face.

Fatigue detection through physiological signals or blinking rate analysis.

SENADGSNI FGGSyidAz2y GKNRdAdAK G(GKS lylrfeaara 2F GKS 3II 1 8tlodkihg tdtkeSoalkR NA S NDa Tl
Driving style, aggressivesethrough inertial sensors( accelerometers and gyroscopes) and GPS.

Simple Human Machine Interaction in the car through gestures.

=A =4 =4 =4
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z Related projects

Personalized Centralized Authentication
System, PCAS

Budgeto ZHNn pZy pm €
Duration: 36 Months

10/2013- 09/1016

Programme: FP7

https://www.pcasproject.eu/

SRA lines covered by the project: Description andobjectives

1. Safety

PCAS aims at providing an innovative, trustworttandheld device. The

2. Connected car

/ Secured Personal Device (SPD) will allow users to securely store their datg

share it with trusted applications, and to easily and securely authenticate hi
The SPD will recognize its user using multiple biometric sensors, imghudi
stress level sensor to detect coercion.

Participants:
AFCON, MAXDATA, LETI, UPM, NR, OS NEW HORIZGN) INESC

Results:
Biometric, Liveness and Coercion detection systems based on cameras
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