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1 EXECUTIVE SUMMARY 

This document is about the Dissemination, Exploitation and Standardization/Certification activities 

carried out during the second year of SafeCOP project and the deliverable is organized as follows. The 

first chapter summarizes how SafeCOP members answer to comments provided by reviewers after the 

Y1 reviews addressing how the Consortium has considered and put in practice these remarks. The 

following chapters are specifically devoted to the description of each task with further details.  

The end of the Y2 is a turning point crucial for the successful conclusion of the project, especially for 

the Work Package 6 (WP6) on “Dissemination and exploitation” which includes also standardization. 

SafeCOP Partners have been very active during this year as it is explained in this document, paving the 

way for last year of SafeCOP. 

The task on Standardization has begun at the end of Y1, when AIT and MDH drafted a preliminary plan 

to support standardization and certification activities. At the same time, also the Exploitation task has 

begun. Starting from the baseline presented at the beginning of the project, partners have started to 

implement their exploitation strategies, putting in practice the plans outlined in the DoW and updated 

in Deliverable D6.2 released at the end of Y1. Even if the project results are not yet available, business 

and market analysis have been discussed since the beginning of Y2 (and it is still under discussion) 

adopting the Business Model Canvass (chosen during y1 as a reference template) and following the 

reviewers indications. The Partners, guided by exploitation task leader, highlighted the project impact 

to their companies, presenting how project has produced and continues to produce benefits for their 

competitiveness. 

Finally, the Dissemination task is still active and has produced remarkable results during last year. 

SafeCOP was presented during several scientific events, during fairs and brokerages meeting 

(especially those organized by ECSEL) attracting lots of academic and industrial interest. SafeCOP 

message (i.e. methods and ideas developed, as well as preliminary results) has been spread to a vast 

and heterogeneous audience, reaching satisfactory communication results also by means of fruitful 

networking activities organized by SafeCOP members. Particularly remarkable is the one organized 

together with members of another research project, Esplanade (more details are available in the other 

chapters). Cooperation and cross-fertilization between projects represent a valuable add-ons 

increasing knowledge of both consortiums.   
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2 Y1 REVIEWERS’ RECOMMENDATIONS 

This chapter is aimed to clarify how the Consortium specifically addresses the comments and remarks 

of the first review raised by the EU Commission (PO and reviewers). All recommendations are listed in 

the table below; for each recommendation, the corresponding countermeasures adopted by SafeCOP 

consortium are described. More details are available in the following chapters.  

1 - Standardizations and certifications plan 
Aitek (WP6 leader) and MDH (Task 6.3, specifically focused on Standardization and 
Certification activities) started to work on a plan definition on July2017. On September 
2017 they release this plan and started to implement it, supported by SafeCOP 
partners. The plan is reported in this deliverable in Chapter 5.2. Moreover, the 
deliverable contains also a description of the standardization actions done so far. 
 

2 - Interaction and cooperation with other research project 
Actions done so far: 
KTH organized the following workshop: 

 Title: Safety of Advanced CPS - SAFECOP & ESPLANADE Joint workshop  

 Time: 2017-09-19, 09.30-16.00  

 Place: KTH ICES, Brinellvägen 85, Stockholm  
This seminar aimed at bringing together researchers and engineers interested in ultra-
dependable CPS, particularly in the fields of automotive application, advanced control 
and self-management, systems and safety engineering, methods and tools, etc. The 
aim was also to encourage the establishment of a forum for communicating related 
trends and work directions. The seminar was based on two ongoing research projects 
on dependable CPS. 
Moreover, SafeCOP members attended several events like dedicated dissemination 
and networking events, organized by ECSEL to promote the funded projects. Lots of 
fruitful interaction and discussion with member of other ECSEL projects took place 
during Digital Innovation Forum 2017 (DIF2017 - https://dif2017.org/) and during 
ECSEL Symposium 2017 (https://www.ecsel.eu/news/ecsel-symposium-2017). 
SafeCOP members attended both events with a dedicated booth showing posters and 
a video on big screen. 
Finally SafeCOP members presented ideas and methodologies developed within the 
project during brokerage events spreading SafeCOP message and paving the way for 
possible cooperation with other project. A detailed list of such events is reported in 
this deliverable. 
Upcoming actions (already planned): 

 Participation to ECSEL Symposium 2018 (https://events-
ecsel.eu/symposium-2018) 

 Participation to other brokerage events organized by relevant research 
consortiums and communities 

 Encourage and support new Joint workshops similar to the one organized by 
KTH (SAFECOP & ESPLANADE Joint workshop) 

 

3 - Highlight project benefits on each partner competitiveness 
Thanks to SafeCOP, partners has obtained: 

- New competences and new methodologies 
- New features for their already existing 
- New projects and new services for their customers 
- New partnership and new customer relationship 
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- New project and funding opportunities 
A more detailed description of such benefits is included in Chapter 4.7 of this 

deliverable. 

4 - Competitors and market barriers analysis 
SafeCOP partners have done a detailed competitors and market barriers analysis. Such 
analysis is organized per use case topic (robotic application for healthcare, 
autonomous boat and automotive/Cooperative-ITS). It is reported in Chapter 4.2of 
this document 
 

5 - Freedom to operate analysis 
SafeCOP partners have conducted a patent search over project topic. This activity will 
continue also during Y3. The research is organized per Use Case. Partners have used 
several searching tools, most of them Google patent 
(https://www.google.nl/?tbm=pts&gws_rd=ssl) and Lens.org 
(https://www.lens.org/lens/). The results of this FTO analysis are shown in Chapter 4.3 
of Deliverable D6.3. 
 

6 - Knowledge protection plan 
SafeCOP partners outlined a Knowledge protection plan that will be adopted during 
Y3 and after project conclusion. This plan is based on Non-Disclosure Agreement 
(NDA) and on Intellectual Property Rights (IPR). Chapter 4.5 of this deliverable contains 
this knowledge protection plan. 
 

7 - Better address general public and social benefits in the flyer 
AIT and POLIMI released a new flyer version explicitly addressed to a general audience, 
presenting also social benefits. This flyer is included in the deliverable D6.5. 
 

8 - Future versions of Flyer should include preliminary results 
Currently new flyers (with preliminary results) are in preparation. Two options are 
considered: a) one or two flyers to summarize results achieve so far or b) five different 
flyers, each of them covering a different UC.  
 

9 - Upload all the approved flyer versions 
Done! We uploaded all the approved flyer versions. They are included in the 
Deliverable D6.5.  This deliverable will be updated to include also every new versions 
(including the ones required in the previous point). 
 

 

3 DISSEMINATION 

3.1 DISSEMINATION OBJECTIVES 
The purpose of the dissemination within the SafeCOP project can be broken down in the following 

objectives: 

https://www.google.nl/?tbm=pts&gws_rd=ssl
https://www.lens.org/lens/
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 To increase the awareness of the project results among various stakeholders and the general 

public 

 To engage and interact with relevant stakeholders outside the Project Consortium, both within 

and outside academia (i.e. industry, general public, standardization bodies, interested parties, 

etc.) 

 To ensure the visibility and the influence of the project results 

In what follows, we will detail the dissemination plan, along with the groups we target, and the tools 

we use to disseminate and to communicate the research results. At the end of the section, we will 

then specify the activities done and the results achieved within the second 12 months of the project. 

3.2 DISSEMINATION STATUS 

3.2.1 Internal dissemination status 

Internal dissemination is critical to achieve awareness of project technologies within individual partner 

institutions, both in terms of technologies developed by large partners, both industrial and academic, 

where the SafeCOP teams within the partner institutions have performed a number of internal 

seminars and workshops, as well as using or presenting SafeCOP technologies within the context of 

graduate and undergraduate courses in embedded systems design and related topics, and in terms of 

awareness of technologies developed by other partners within the consortium, where regular 

meetings were held with a twofold strategy: consortium-wide meetings held yearly (end of Y2 meeting 

will be held in Lisbon on April 10-11), and use-case wide meetings held at higher frequency, in 

particular for UC5, which held meetings in July 2017, February 2018 and March 2018 as part of the 

ramp-up towards the integration phase. A detailed account is reported for each partner in the 

respective individual dissemination report. 

3.2.2 External dissemination status 

3.2.2.1 Publications 

The project produced during Y2 a first joint journal publication: 

Pop, P., Scholle, D., Sljivo, I., Hansson, H., Widforss, G. & Rosqvist, “Safe Cooperating Cyber-Physical 

Systems using Wireless Communication” M. 2017, Microprocessors and Microsystems.53, p. 42-50 

Another joint publication, titled “Wireless Communications for Safe Cooperative Cyber-Physical 

Systems” has been prepared and will be submitted in April. Another journal research article was 

published by T. Hung et al, on “RF Energy Harvesting: An Analysis of Wireless Sensor Networks for 

Reliable Communication”, appearing in Wireless Networks (Springer) in September 2017. 

Overall, the project partners published a total of 27 conference and workshop papers.  

Furthermore, 9 articles appeared on the general and technical press related to SafeCOP, either written 

by project partners or featuring interviews of partner representatives. 

Three workshops were organised, including a Dagstuhl Workshop on machine learning, a co-hosted 

workshop with the ESPLANADE project, and a workshop at the 5th Scandinavian Conference on SYSTEM 

& SOFTWARE SAFETY. 

Finally, 12 talks and interactive presentations were given at various events. 

Details of each publication are provided in the individual partners’ dissemination reports here below. 

Considering also the achievements of the first reporting period, the SafeCOP project has produced a 

total of 3 journal articles, and 29 conference and workshop papers. 
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3.2.2.2 Project Website 

 
Figure 1 - SafeCOP Website Views during Y2 

The website (http://www.safecop.eu/) is hosted internally at Politecnico of Milano (Italy) and it is 

updated regularly to inform the reader about the project’s progresses. To measure traffic, we have 

been using the Jetpack plugin (https://jetpack.com) developed by Wordpress, which provides quick 

statistics within and about the website itself.  Most people visit the website through Google and other 

search engines, followed by those who typed the url directly into the browser. This seems to indicate 

that, so far, the majority of the visitors are interested parties. We engaged a wider audience with key 

messages clearly explained, news about the project and interesting activities with respect to Y2, 

resulting in a tenfold increase of website views with respect to Y1. Other partners also included links 

to the SafeCOP website on their own sites, allowing SafeCOP to gain additional exposure. 

 
Figure 2 - SafeCOP Website Referrals 

From the point of view of geographic distribution, the partner countries provided the most visits, 

although visibility is growing in other nations, such as Spain, US, Turkey and Germany. 

https://jetpack.com/
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Figure 3 – Geographic distribution of SafeCOP website visit during Y2 

Our presence on Twitter was ramped up with respect to Y1, and we improved our followers by 65% 

3.2.2.3 Individual Partner Dissemination Status 

AITEK 

Paper published on Italian magazine "Le Scienze". (The paper is entitled "Occhiintelligenti" – “Smart 

Eyes”, is written by LetiziaGabaglio and it is published on issue number 591, November 2017. It is an 

interview of Massimo Massa, Head of funded research in Aitek, among the other topics he presents 

the SafeCOP project). 

Attendance to: 

 Digital Innovation Forum - DIF (AMSTERDAM) May 2017  

 ECSEL SYMPOSIUM (MALTA) June 2017  

 ARTEMIS BROKERAGE EVENT 2018 (BERLIN) February 2018  

 ICT PROPOSERS' DAY (BUDAPEST) November 2017 

 

ALTEN Finland 

Dissemination: 

 Spread awareness of SafeCOP 

o with our current customers in F2F meetings -> several discussions and presentations were 

held during the reporting period 

o with our new business contacts in F2F meetings -> several discussions and presentations 

were held during the reporting period 

o inside our company - > regular monthly reviews 

 Investigate the possibilities to exploit SafeCOP results 

Communication: 

 Annual meeting in Helsinki (company and poster presentations) during the reporting period 
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 Regular steering group meetings and information sharing together with TEKES national funding 

authority and our Finnish partners during the reporting period 

 Regular technical meetings and information sharing together with our Finnish partners during 

the reporting period 

 

ALTEN Sweden 

Alten has run three internal tech dissemination workshops related to SafeCOP topics, including short 

presentations on specific topics from the work. An open dissemination workshop is planned for May, 

the yearly Alten TechDay. For 2018 the plan to increase the ambition both for internal as external 

invited guests for providing the technical progress from the research to engineers and developers. 

Addtionally, the local steering group met. Spread the progress off the project work to new or current 

customers. Participate in research related formal or informal meetings or workshops, such as partners 

working in AMASS or MENEAD, to explian SafeCOP. Presented poster at the SafeCOP workshop in 

Helsinki.  Alten has presented SafeCOP for Autmotive customera resulting in new development 

assignment for Alten.  

 

CNR-IEIIT 

Participation to ICT Day 2017 9-10 November, 2017, Budapest, Hungary. 

Various meetings (Face-to-face and sessions) in which the SafeCOP project has been explained and 

elaborated for further collaborations. Potential contacts have been registered for possible follow up. 

 

DTI 

Presentations: 

 Robots and their usage in storage facilities and hospitals, L. Dalgaard, “Transport- and 

Logistics-cluster Greater Copenhagen” - Theme: Automation in supply chains, 07/02/2017 

 Autonomous robots as an enabler for autonomous vehicles, K. C. Jeppesen, Cluster event 

about Disruptive innovation in the mobility sector, 01/11/2017 

 Mobile robots - how far are we realistically?, L. Dalgaard, Workshop about mobile robots in 

the hospital sector, organized by the innovation network Robocluster, 01/11/2017 

 Positioning technology in autonomous mobile robots, K. C. Jeppesen, "Metrologidagen" 

Conference about metrology organized by Force Technology, 23/05/2017 

 Udvikling af robotter til automatisk transport af tomme hospitalssenge (Development of 

robots for automatic transportation of empty hospital beds), L. Dalgaard, 08/11/2017 

Events: 

 Talk by K.C. Jeppesen on mobile robots and their safety problems at "Automation and Danish 

competitiveness" event organized by Omron and held at DTI's Center for Robot Technology, 

01/02/2017 

 "Train the Trainer" workshop held at DTI. Workshop/lecture with the purpose to train teachers 

in technical robotics subjects. K.C. Jeppesen, 18-05-2017 

 Presentation for robotics students from Aalborg University of Denmark, visiting the DTI 

facilities, presenting the SafeCOP project in general, and the contributions of DTI. Morten 

Winther Juelsgaard, 09-11-2017 

 Presentation for the Danish Minister of Science and members of the technical disruption 

council. Presenting the safeCOP project in general, and the contributions of DTI. Morten 

Winther Juelsgaard, 09-10-2017 
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 Presentation held at kick-off meeting of COVR project, discussing the safety aspects of SafeCOP 

and UC1. Morten Winther Juelsgaard, 09-01-2018 

 Presentation held at commercial workshop (Undisclosed customer), discussing the content of 

UC1 and work of DTI in relation to robot development and safety. Morten Winther Juelsgaard, 

18-01-2018 

 The DTI Robotbrag and DIRA roadshow. Combined events held at DTI where DTI and other 

companies show off their newest robot technology. Demo and presentation of the SafeCOP 

UC1 robots and contributions of DTI, as well as the SafeCOP project in general. Kasper Camillus 

Jeppesen and Morten Winther Juelsgaard, 15-11-2017 

General press: 

The Danish newspaper "Politiken" brought two articles related to self-driving cars based on discussions 

and input from DTI. Some of the problems being addressed in SafeCOP were highlighted and discussed. 

 Lasse Foghsgaard, SUPERCOMPUTER: Remembers potholes and shares information with the 

other cars  

http://politiken.dk/magasinet/art5809325/Biler-kan-l%C3%A6re-at-huske-et-hul-i-vejen-og-

dele-det-med-andre-biler 

 Lasse Foghsgaard, This is how a driver-less car sees, hears and feels. 

http://politiken.dk/magasinet/art5810436/S%C3%A5dan-h%C3%B8rer-ser-og-f%C3%B8ler-

en-f%C3%B8rerl%C3%B8s-bil 

DTI Newsletter: 

 Lars Dalgaard, Transport of hospital beds shall be an enabler for autonomous vehicles, DTI 

biweekly e-newsletter, 14-06-2016 

https://www.teknologisk.dk/ydelser/flytning-af-hospitalssenge-skal-bane-vejen-for-

selvkoerende-biler/37248 

 

DTU 

Conference paper: 

 Towards industry strength mapping of AUTOSAR automotive functionality on multicore 

architectures: work in progress. Avasalcai, C. F., Budhrani, D. & Pop, P. 2017 CASES '17 

Proceedings of the 2017 International Conference on Compilers, Architectures and Synthesis 

for Embedded Systems Companion. ACM, 2 p. 

Lectures: 

 Lecture about safety assurance in the Course 02223 Fault-Tolerant Systems, autumn semester, 

2017; Lecturer: Paul Pop, DTU 

 Guest lecture about cooperative vehicles in the Course 42183 - Projects for mobility in the 

smart city, autumn semester, 2017; Lecturer: Paul Pop, DTU 

Articles in general press: 

 Article about Use Case 1 about robots for hospital beds: Magasinet Pleje, 

https://www.magasinetpleje.dk/ 

 Article about Use Case 1 about robots for hospital beds: Dynamo magazine, 

http://www.dtu.dk/english/  

Other actions: 

 Presentation, Dependable autonomous vehicles Speaker: Paul Pop 

 DTU’s Transport Summit, 31 May 2017; Several student projects related to cooperative 

systems, V2X and safety assurance 

 Course: 02223 Fault-Tolerant Systems, autumn semester, 2017 

 

https://www.magasinetpleje.dk/article/view/548015/snart_gar_hospitalssengen_selv_i_bad
http://www.dtu.dk/english/news/2017/08/dynamo-theme-4-soon-hospital-beds-will-take-their-own-baths?id=613f8be4-32db-4d3e-8fcc-7bee7432f177
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FMI 

Conference papers: 

 Conference paper in ITS Europe 2017 –conference in Strasbourg; Towards Intelligent Real-Time 

Road Weather Services Composed from Vehicular Data (Virve Karsisto, Pertti Nurmi, Timo 

Sukuvaara and Kari Mäenpää)  

Technical press: 

 Special Pertti Nurmi (edited by Daniel Symonds), “Smart roads”, Meteorological Technology 

International, 2017, pp.34-38 

 Tiia Ojanperä and Timo Sukuvaara (edited by Jack Roper), “5G - Need for speed”, Traffic 

Technology International, October-November 2017, pp.20-26. Special Interest Session ITS 

Europe 2017 –konferenssissa Strasbourgissa; The Arctic Challenge - Connected and Automated 

Driving in Winter Weather Conditions  

Events and talks: 

 Special Interest Session ITS Europe 2017 –conference in Strasbourg; The Arctic Challenge - 

Connected and Automated Driving in Winter Weather Conditions.  

 SafeCOP and other intelligent traffic projects of FMI presented in poster presentation at 5G-

seminar of Finnish Communication 24.5.2017 

 National forum ”Lapin liikenneturvallisuusfoorumi 9.11.2017”, presentation about FMI 

intelligent traffic research, including SafeCOP 

 Poster presentation in 11th Car 2 Car Forum in Volkswagen Halle, Braunschweig Germany, 28-

29.11.2017 

FMI has announced the operative truck fleet for collecting on-board weather observations and services 

based on this data (Intelligent Arctic Trucks). FMI has announced the advanced vehicle winter testing 

site with accurate road weather data and wide spectrum of communication systems, including 5G test 

network (Sod5G). Intelligent Arctic Truck fleet and Sod5G test area will be exploited in the further 

SafeCOP project research. 

 

GMV 

Poster presented about UC3 in the Helsinki SafeCOP meeting. 

 

IBTS 

IBTS organized two Italian country meetings at its premises, in February and March 2018. 

 

INTECS 

Internal presentation of the project to the Intecs Industrial Divisions held on June 2017 

 

ISEP 

International Journals: 

 “IEEE 802.15.4e in a Nutshell: Survey and Performance Evaluation”; Harrison Kurunathan, 

Ricardo Severino, Anis Koubâa, Eduardo Tovar. To be published in IEEE Communications 

Surveys & Tutorials (COMST. 2018), IEEE. 2018. 

Conference or Workshop Papers: 

 “LCD: Low Latency Command Dissemination for a Platoon of Vehicles”; Kai Li, Eduardo Tovar, 

Mohsen Guizani; Accepted in IEEE International Conference on Communications (ICC 2018). 

20 to 24, May, 2018, AD HOC AND SENSOR NETWORKING SYMPOSIUM. Kansas, U.S.A. 

 “PELE: Power Efficient Legitimate Eavesdropping via Jamming in UAV Communications”; 

Xiaoming Wang, Kai Li, Salil S. Kanhere, Demin Li, Xiaolu Zhang, Eduardo Tovar 
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13th International Wireless Communications and Mobile Computing Conference (IWCMC 

2017). 26 to 30, June, 2017, Vehicular Communications Symposium, pp 402-408. Valencia, 

Spain. 

 “Worst-Case Bound Analysis for the Time-Critical MAC behaviors of IEEE 802.15.4e”; Harrison 

Kurunathan, Ricardo Severino, Anis Koubâa, Eduardo Tovar 13th IEEE International Workshop 

on Factory Communication Systems Communication in Automation (WFCS 2017). May 31 to 

June 2, 2017, Main track. Trondheim, Norway. 

ISEP/CISTER Quicknews Entries: 

 HAPPY NEW 2017! http://cister.isep.ipp.pt/news/512/happy_new_2017!/3, Jan, 2017 

GMV visits CISTER 12, May, 2016 http://cister.isep.ipp.pt/news/431/gmv_visits_cister/ 

 Kick Off meeting of ECSEL project SafeCOP 22, Apr, 2016 

http://cister.isep.ipp.pt/news/410/kick_off_meeting_of_ecsel_project_safecop/ 

Participation in Events with dissemination of SafeCOP technologies: 

 AEDdayshttps://aed-days-2017.b2match.io/18 - 20 October 2017 / Oeiras, Portugal 

 

KTH 

KTH has published at 3 international conferences so far, ISoLA 2016, EPEW 2017 and IMBSA 2017. We 

have 2 accepted publications for 2018 at ICST 2018 and ICSE 2018. We organized a Dagstuhl workshop 

on machine learning for software analysis, and are publishing the proceedings in book form. We are in 

discussions with Scania CV AB about a follow-up project to exploit SafeCOP work. We are in discussions 

with KTH Innovation about a spin-off of our research results. 

 

MDH 

Journal publications: 

 RF Energy Harvesting: An Analysis of Wireless Sensor Networks for Reliable Communication 

(Sep 2017)  Tran Hung, Johan Åkerberg, Mats Björkman, Ha-Vu Tran, Wireless Networks 

(Springer) (WNS) 

Conference/WS publications: 

 Contract-Based Assurance for Wireless Cooperative Functions of Vehicular Systems (Oct 2017) 

Svetlana Girs, Irfan Sljivo, Omar Jaradat 43rd Annual Conference of the IEEE Industrial 

Electronics Society (IECON 2017) 

 Clock Synchronization Considerations in Security Informed Safety Assurance of Autonomous 

Systems of Systems (Oct 2017) Elena Lisova, Aida Causevic, Elisabeth Uhlemann, Mats 

Björkman 43rd Annual Conference of the IEEE Industrial Electronics Society (IECON 2017) 

 A Risk and Threat Assessment Approaches Overview in Autonomous Systems of Systems (Oct 

2017) Aida Causevic The 26th International Conference on Information, Communication and 

Automation Technologies (ICAT2017) 

 An Industrial Survey on the Influence of Process and Product Attributes on Software Product 

Reliability (Oct 2017) Sanjay. L. Joshi , Bharat Deshpande , Sasikumar Punnekkat International 

Conference on Networks & Advances in Computational Technologies (NetACT2017) 

 Monitoring of Clock Synchronization in Cyber-Physical Systems: A Sensitivity Analysis (Oct 

2017) Elena Lisova, Elisabeth Uhlemann, Johan Åkerberg, Mats Björkman International 

Conference on Internet of Things, Embedded Systems and Communications 2017 (IINTEC 

2017) 

 Cognitive Radio for Improved Reliability in a Real-Time Wireless MAC Protocol based on TDMA 

(Sep 2017)  Pablo Gutiérrez Peón, Pedro Manuel Rodríguez , Zaloa Fernández , Francisco Pozo, 

http://cister.isep.ipp.pt/news/512/happy_new_2017!/
http://cister.isep.ipp.pt/news/431/gmv_visits_cister/
http://cister.isep.ipp.pt/news/410/kick_off_meeting_of_ecsel_project_safecop/
https://aed-days-2017.b2match.io/
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Elisabeth Uhlemann, Iñaki Val, Wilfried Steiner International Conference on Emerging 

Technologies And Factory Automation (ETFA'17) 

 Communication Middleware Technologies for Industrial Distributed Control Systems: A 

Literature Review (Sep 2017) Ali Balador, Niclas Ericsson, Zeynab Bakhshi International 

Conference on Emerging Technologies And Factory Automation (ETFA'17) 

 Using Safety Contracts to Guide the Maintenance of Systems and Safety Cases (Sep 2017) 

Omar Jaradat, Iain Bate European Dependable Computing Conference (EDCC'17) 

 Optimal Energy Harvesting Time and Power Allocation Policy in CRN Under Security 

Constraints from Eavesdroppers (Aug 2017) Tran Hung, Quach Xuan Truong , Ha-Vu Tran , 

Elisabeth Uhlemann IEEE International Symposium on Personal, Indoor and Mobile Radio 

Communications (PIMRC 16) 

 Cooperative Safety Critical CPS Platooning in SafeCOP (Jun 2017) Samer Medawar , Irfan Sljivo, 

Detlef Scholle 5th EUROMICRO/IEEE Workshop on Embedded and Cyber-Physical Systems 

(ECYPS2017) 

 Secrecy Performance of Cognitive Cooperative Industrial Radio Networks (Jun 2017)  Quach 

Xuan Truong , Tran Hung, Elisabeth Uhlemann, Mai Tran Truc 22nd IEEE International 

Conference on Emerging Technologies And Factory Automation (ETFA 22) 

 Applying Time Diversity for Improved Reliability in a Real-Time Heterogeneous MAC Protocol 

(Jun 2017)  Pablo Gutiérrez Peón, Elisabeth Uhlemann, Wilfried Steiner , Mats Björkman IEEE 

85th Vehicular Technology Conference (VTC2017-Spring) 

 Karl Meinke, Learning-Based Testing of Cyber-Physical Systems-of-Systems: A Platooning 

Study. EPEW 2017: 135-151  

SafeCOP events, talks, demos MDH (2017-04 \u2013 2018-03) 

Hans Hansson organised a Workshop at the 5th Scandinavian Conference on SYSTEM & SOFTWARE 

SAFETY in Stockholm May 22-23 entitled "Cooperative functions in safety-critical System-of- Systems 

scenarios" and featuring the following MDH presentations: 

 Hans Hansson: Introduction 

 Irfan Sljivo: Facing design and assurance challenges of security-informed safety critical vehicle 

platoons via FLAR2SAF 

Co-hosted workshop between ESPLANADE and SafeCOP projects on the 19th of September 2017 at 

KTH 

Gave to presentations on the workshop: 

 “Certification of cooperative automotive systems" (Irfan Sljivo) 

 "Safety assurance" (Omar Jaradat) 

“Industrial IT-security, safety/security, IoT and Cloud", Invited Talk by Hans Hansson, ÖB, May 2017 

 

POLIMI 

Politecnico di Milano disseminated SafeCOP technologies related to UC5 as part of two courses 

(Advanced Computer Architectures and Computer Science Project), resulting in two projects (one 

performed by an undergraduate student, the other by a graduate student) on urban traffic simulation. 

One of the projects resulted in an open source contribution (pull request) to the Veins FOSS project. 

Politecnico di Milano maintained the web site for the project, as well as the social media accounts. 

Politecnico di Milano organized two Italian country meetings on March and July 2017.  

 

QAMCOM 

Two Qamcom teams visited CES this year. CES is the largest electronic fair and has for a long time been 

the dominating convention for trends in consumer electronics, automotive content has been built up 
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and is now together with TV the dominating product segments. More information can be found on 

https://www.ces.tech/About-CES.aspx. The convention is held in Las Vegas Convention Center but has 

due to size also been forced to use other convention facilities around Las Vegas for its 3 days 

exhibitions and conferences. 

SafeCOP has sponsored this trip as a WP6 dissemination activity; that received funding from the ECSEL 

Joint Undertaking under grant agreement 692529, and from Vinnova Swedish national funding. 

In the AD area none of the major OEMs presented products ready for launch, also Faraday Future that 

had aggressive future planning last year was not present this year and have no AD content on their 

website anymore https://www.ff.com/.  

That said there was a lot of AD content on the convention, from solutions that will never see the market 

such as the Korean aftermarket solution for EAB seen here to more solid approaches.  

Qamcom representatives met with representatives of the following companies to discuss potential 

collaborations. 

Horizon Robotics (http://en.horizon.ai/) meeting the sales representative NN and CEO Kai Yu 

discussing their take on AD and how they are affected from the Intel buy-in. We also drove around in 

an object detection demonstration vehicle showing the potential for camera based object detection 

using their AI and HW from Intel (FPGA based).Autoliv – We had a meeting with Ola Boström (Head of 

Research at Autoliv) and talked about potential collaboration projects. We also visited Autoliv's booth 

which was outside campus. Autoliv is doing interesting things on cameras and radar, but didn't talk too 

much about sensor fusion. They used radar data to produce images (see the picture below) by basically 

plotting the radar detections as a function of time and distance. 

Green Hills (https://www.ghs.com/) talked to Max Hinson and got directed to Chris Giordano at DiSTI 

who setup contact with Assign, this will be followed up with a meeting in Qamcom office 2018-01-19. 

Vivint– We had a meeting with Stephen Hayes (Program Director at Vivint) and talked about the status 

of the Pandora project. Vivint show-cased (not an official launch) the Pandora unit on top of the house 

that they built in their booth. The terminal on the wall showed the throughput over the link they had 

established. 

Here – Here (former Navtech that was acquired by Nokia in 2007 (one month before Waze was started 

showed their API for accessing traffic information gathered by vehicles with cameras and uploading 

this to the cloud. This may be very interesting to Zumbri/Blink for extracting road sign data. 

Flir– Visited FLIR and looked at their IR cameras and talked about potential collaborations. 

 

ROT 

Ro Technology has started its dissemination activities, promoting the Safecop project at institutional 

events and meetings in which we have participated during these years: 

 European Brokerage event for the call DS-06-2017 "Cryptography" (Paris, 5th September 2016). 

 Workshop on STAMP methodology with Dr. Ioannis M. Dokas, in particular how to use STPA 

analysis and the differences with the more traditional FTA. - 2016. 

 We presented the paper "CO-CPS: A sample XSTAMPP usage in V2I traffic management 

scenario based on STAMP model" that was held in Stockholm at the 5th Scandinavian 

Conference on System and Software Safety (SCSSS)  on 22-23th May 2017. 

We have also mentioned SafeCOP project in two posts on FaceBook, both related to 2017: 

 The first was related to the paper "CO-CPS: A sample XSTAMPP usage in V2I traffic 

management scenario based on STAMP model" that was held in Stockholm at the 5th 

Scandinavian Conference on System and Software Safety (SCSSS)  on 22-23th May 2017. 

https://www.ff.com/
https://www.ff.com/
http://en.horizon.ai/
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 The second was about the annual meeting at the Finnish Meteorological Institute of Helsinki 

on the 4th of September 

 

SICS 

Conference/Workshop papers published/presented (2 conference papers): 

 Industrial IoT Security Threats and Concerns by Considering CISCO and Microsoft IoT reference 

Models, Zeinab Bakhshi, Ali Balador and Jawad Mustafa, IEEE WCNC 2017, Barcelona, Spain, 

15 April, 2018. 

 Communication Middleware Technologies for Industrial Distributed Control Systems: A 

Literature Review, Ali Balador, Niclas Ericsson and Zeinab Bakhshi, IEEE ETFA 2017, Limassol, 

Cyprus, 12-15 September, 2017. 

Lectures: 

Guest lecture on "Wireless Communication for Connected Vehicles" in the "Autonomous Vehicles" 

course at MDH, December 19, 2017 

Events: 

 Several meetings with Volvo and Scania within other projects to present and discuss SafeCOP 

results 

 Attend workshop on Wireless Vehicular Communications and mention SafeCOP in discussions 

with other attendees, Halmstad, Sweden, December 2017. 

 Meeting with ETSI representative from Volvo regarding SafeCOP results and findings, 

December 2017 

 Swedish workshop to discuss UC5.6, February 2018  

 

SITO 

SITO has used its networks to promote SafeCOP and its results, following the guidelines of the SafeCOP 

dissemination plan to planning and preparing of which SITO has contributed. SITO has also actively 

participated in the preliminary business model and exploitation planning activities to be able to deploy 

the SafeCOP results after or hopefully already during the project. SITO has develop a Mobile-Louhi 

observation data collection system to be piloted in SafeCOP. This tool will both be presented for the 

external audiences and further developed based on the experiences and feedback received. 

 

UNIVAQ 

Conference papers: 

 E. Cinque, F. Valentini, A. Lovine, M. Pratesi,“An Adaptive Strategy to Mitigate Instability in the 

ETSI DCC: Experimental Validation”, in Proceedings of ITST 2017, Warsaw 2017. 

 L. Pomante, M. Santic, W. Tiberti, C. Centofanti, L. Di Giuseppe. “LabSmiling: a framework, 

composed of a remotely accessible testbed and related SW tools, for analysis and design of 

low data-rate wireless personal area networks based on IEEE 802.15.4”.Conference on Design 

and Test Automation in Europe (DATE) – University Booth, 2017. 

 L. Bozzi, L. Di Giuseppe, L. Pomante, M. Pugliese, M. Santic, F. Santucci, W. Tiberti. “TinyWIDS: 

a WPM-based Intrusion Detection System for TinyOS2.x/802.15.4 Wireless Sensor Networks”. 

CS2 Workshop, HiPEAC Conference 2018. 
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VOD 

The Vodafone Automotive team performed internal dissemination activities, presenting SafeCOP 

issues and solutions to other groups within Vodafone. 

3.3 DISSEMINATION PLAN 
SafeCOP dissemination plan lays out in detail how the Consortium intends to capitalize on various 

opportunities to make the SafeCOP project known. 

An list of target groups has been identified. To them, key messages and results will be communicated 

during the entire duration of the project as well as at the end of it. These groups are possible end-users 

of the advancements developed within the project, academic partners interested in the area of 

research and technical committees of relevant standardization bodies. In particular, we will target: 

 Research and scientific community 

 Industry 

 Standardization bodies 

 General public 

We aim at disseminating the work specifically related to safety assurance, certification and 

standardization. The dissemination will be achieved through reports, papers, workshops and the direct 

participation of the partners in the respective organizations. As SafeCOP has far-reaching application 

potentials, partners will make sure to include project results in their research work, in their 

communication activities, in their teaching plans and in their commercial activities. 

3.3.1 Internal dissemination plan and communication tools (Update) 

SafeCOP internal dissemination plan, through selected communication tools, aims at ensuring the 
smooth circulation of information, knowledge and documentation among the Consortium. This will 
ultimately improve the cooperation among the project’s partners, thus positively impacting on the 
success of the project as a whole. 

The tools we use for internal dissemination include: 

 An internal project website and repository of relevant documents: this is intended to ensure 
that every partner can access the information needed quickly and safely. It is also aimed at 
keeping track of the project’s progression and at easing collaboration within the Consortium. 
The website is used as database and as knowledge management tool, collecting information 
about SafeCOP-related scientific topics, reports, project’s state-of-the-art and outputs 

 Internal workshops and meetings: these enable partners to share relevant information and to 
strengthen working relationships 

3.3.2 External dissemination plan and communication tools (Update) 

External dissemination aims at ensuring the visibility of the SafeCOP project and at increasing the 

awareness of the project’s results among relevant stakeholders as well as the general public. Our goal 

is to disseminate the results using a variety of tools, as described in D6.2. 

Starting from the results of the first two years, we plan to further improve our dissemination efforts 

and publish at least 4 research journal articles and 10 to 15 conference and workshop papers. 

Furthermore, KTH will participate to the publication on one book on machine learning for software 

analysis, including SafeCOP relevant topics. 

A more in-depth look at the dissemination plan, including concrete plans for each journal and 

conference publication foreseen, are reported in the individual dissemination plans here below. 
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3.3.2.1 Individual Partner Updated Dissemination Plan 

AITEK 

Attendance to most relevant ECSEL events (ECSEL calendar available at http://www.ecsel.eu/events)  

 DIF 2018 (Event to be confirmed)  

 ICPS Conference (St. Petersburg 15-18 May 2018 ?) 

 ECSEL SYMPOSIUM 2018 (Bruxelles 18-22 June 2018) 

 Others to be selected 

 

ALTEN Finland 

ALTEN Finland blog to SafeCOP project’s website 03/2018 

 UC4 demonstrator activities and presentations  

 Meeting in Lisbon 

 Business as usual with our contacts including SafeCOP presentations and discussions as well 

 

ALTEN Sweden 

Alten has planned for the Alten TechDays (an Alten open workshop) and presenting SafeCOP related 

topics.  

Alten has planned to start "breakfast short seminaries" (short tech pitches on progress) including 

SafeCOP related topics. The ECSEL Symposium and DIF 2018 are also planned. Alten will further visit 

SAFECOMP 2018.  

 

DTI 

At DTI living labs we have around 5,000+ visitors every year, attending tours and demonstrations 

around our facilities. In that regard, most of the technological developments produced by DTI in the 

SafeCOP project, are on semi-permanent display and will thus be part of the presentation provided to 

visitors, along with a discussion of the underlying purpose and perspective of SafeCOP itself. 

DTI plans to produce new publicly viewable videos to demonstrate SafeCOP technology as well as 

progress and results of UC1. The videos will be made available on DTIs YouTube channel, DTIRobot: 

https://www.youtube.com/user/DTIRobot/videosYouTube Further DTI plans to publish at least three 

news stories in their biweekly eNewsletter - presently reaching 3.500 recipients – directly or indirectly 

referencing SafeCOP related results. Additionally, DTI will plan at least one academic publication in 

collaboration with one or more of the other project partners. 

 

DTU 

We have completed our work in WP3 and we expect to publish: 1 journal article and 2 conference 

articles. 

Three papers on wireless cooperation are a work in progress: two will be submitted to IEEE 

conferences and one to an IEEE magazine. 

 

FMI 

The dissemination plan for the third project year include the participation to ITS World Conference 

2018 in Copenhagen, as a host in special interest session (awaiting decision), and co-authoring 

technical paper (awaiting results). Two technical papers are published and presented in EGU 2018 

conference in Vienna. Conference papers will be issued also to the Sirwec 2018 winter road 

maintenance conference in Smolenice Castle in Slovakia. Participation to Car 2 Car Communication 

Consortium 2018 forum is also planned (location & details of the event not yet published). One or two 

http://www.ecsel.eu/events
https://www.youtube.com/user/DTIRobot/videosYouTube
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additional conference papers are planned as well, the target conference is not chosen yet. Finally, 

there will be some national level dissemination activities.  

 

GMV 

GMV is planning to write a joint article with ISEP about the results of UC3 and the technologies 

developed to reach the results of the use case. 

Internal dissemination of the results by using GMV’s social media accounts and internal newsletter is 

also planned. 

 

IBTS 

IBTS plans to contribute to a joint publication on UC5, as well as to write a technical dissemination post 

for the SafeCOP website. 

 

INTECS 

Intecs dissemination will be focused on: 

• collaboration in joint publications with the academic and research partners for submission to 

international conferences and industrial workshops.  

• undertake further internal awareness actions to propagate the SafeCOP developed 

technologies and the results achieved in the use case within the Intecs Industrial Divisions. 

• approach relevant entities in the customer base, stakeholders, technological partners to create 

interest and to promote the outcomes of the SafeCOP project 

• encourage our customers to develop applications using development methods and property 

with SafeCOP technologies and development methods 

• monitor development and business improvements achieved from using SafeCOP tools and 

technologies and share these successes at industry level and commercial events. 

• support the standardisation of SafeCOP project technologies through awareness and 

consensus building amongst key embedded systems technology vendors. 

 

ISEP 

ISEP plans to achieve the following publication results: 4 conference papers, 2 journal papers and 1 

book chapter. Moreover, they plan also to attend CPSWEEK2018, to publish 2 CISTER Quick news 

publications and to present 2 CISTER Seminars in ISEP about ongoing work. Finally, they intend also 

to demonstrate the UC3 at ISEP. 

 

KTH 

KTH plans to disseminate the results of SafeCOP in a variety of ways. The tangible KTH results of 

SafeCOP, including vehicle simulators, visualization methods, and analysis methods are very suitable 

for future exploitation in new projects. Since SafeCOP has lacked an OEM partner in automotive, an 

important goal is to contact at least one vehicle OEM, with a view to evaluating our SafeCOP results in 

industry. For this we will also leverage Tier suppliers in SafeCOP such as Qamcom. The KTH group will 

also discuss with KTH Innovation the possibility to spin off our work into a startup company. Finally 

KTH will use traditional academic channels to disseminate results, including major international 

conferences such as ICST, ICSE, academic summer schools, and national industrial forums, such as 

Swedsoft, KTH-ICES, SAST, etc. 
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MDH 

The main form of external dissemination will be through publications and conference presentations. 

A secondary mean for dissemination will be to present SafeCOP results within related projects (that 

in most cases include regional, national and/or European companies). 

Additional forms of dissemination will be via talks at industrial conferences sand meetings with 

industrial audience, such as the Automation region breakfast seminars mentioned above. 

Specific will be provided by conferences and workshops organised by MDH, in particular  

 Conference on Computer Safety Reliability and Security (SafeCOMP) 2018 

 International Conference on Software Test (ICST) 2018 

Goals for publication for the next period 

 KTH will publish at ICST-18.  

 KTH will publish at ICSE-18 

 KTH is collaborating on a book "Machine Learning for Software Analysis" to appear in 2018 

 KTH and Qamcom will publish the outcome of joint research so far on emergency brake 

 KTH will present SafeCOP results at SAST regional workshop (February 2018) 

POLIMI 

Politecnico di Milano is collaborating to the preparation of one article on “Wireless Communications 

for Safe Cooperative Cyber-Physical Systems”, coordinated by SICS, to be submitted in April 2018. 

Furthermore, Politecnico di Milano is planning to submit a joint paper on UC5 technologies during 

the third year of the project. 

Politecnico di Milano will continue to maintain the website and social media accounts of the SafeCOP 

project. 

 

ROT 

In the short term, we are planning some dissemination and communication actions: 

 among next plenary meetings of 3 European projects in which we are involved; 

 by attending in next Horizon brokerages; 

 through the participation to MoD (Minister of Defence) and Afcea (Armed Forces 

Communications & Electronics Association) events. 

In the long term, we plan to participate in some joint dissemination activities, co-working on an article. 

Next to the end of the project we will plan some communication articles and posts related to our 

outcomes in the project. 

 

SICS 

Publish at least 2 journal papers and 3 conference papers based on our outcomes in SafeCOP 

Publish one joint journal paper together with other partners in WP3 

Attend ETSI meetings and present both SafeCOP and the results from that 

SICS will organize a workshop on “time critical cyber physical systems” in April 2018 in conjunction 

with IEEE WCNC 2018 conference and SafeCOP will be presented there. 

Invited as keynote speaker in IOTSM 2018 conference in London, September 2018 to also talk about 

SafeCOP activities  
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SITO 

SITO has focused and will focus on analysing the market related to the products and services developed 

and to be developed in SafeCOP, especially Mobiili-Louhi, studying the size, growth rate and common 

profitability of the relevant market segments, evaluating the main types of cost structures and delivery 

channels of the main actors, and including market development trends and most important success 

factors. SITO has participated in dissemination and exploitation activities, especially in Finland. The 

dissemination plan for the third project year include the possible participation to ITS World Conference 

2018 in Copenhagen (awaiting decision). 

 

UNIVAQ 

Submitted two papers to conferences to be held in 2018: 

 S. Chiocchio, A. Persia, E. Cinque, F. Valentini, M. Pratesi, "Integrated simulation 

environments for vehicular communications in cooperative road transportation systems", 

submitted to URSI AT-RASC 2018, Gran Canaria 2018. 

 E. Cinque, F. Valentini, M. Pratesi, S. Chiocchio, A. Persia, "Analysis and experimental 

characterization of channel congestion control in vehicular networks", submitted to ISCNN 

2018, Rome 2018. 

 

VOD 

Vodafone plans to participate to a joint publication on UC5 during the third year, as well as continue 

internal dissemination efforts. 
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4 EXPLOITATION 

4.1 INTRODUCTION 
The exploitation chapter consists of the following sub-chapters: 

 Competitors and market barriers analysis. As reported by reviewers, and how agreed also by 

partners, this represents a fundamental part of the project exploitation.  

 Freedom to operate analysis. It is fundamental not only to know the market landscape 

including barriers and competitors, but also other forms of obstacles which may limit SafeCOP 

freedom to operate. An overview of the patent search (i.e. a sort of state of the art) over each 

use case topic is reported in this chapter. 

 Business Model Canvass. Starting from the reference model adopted (i.e. the BMC) one 

business model is outlined for each use case, collecting input from all partners involved. A 

detailed explanation for each building block of the canvas is also reported in the same sub-

chapter. 

 Knowledge protection plan. A fundamental part of the exploitation task is to define a plan to 

protect SafeCOP results. Knowledge protection will be achieved by means of two pillars: Non-

Disclosure Agreements and Intellectual Property Rights (IPR). More details are available in the 

rest of this chapter.  

4.2 COMPETITORS AND MARKET BARRIERS ANALYSIS 
The purpose of this chapter is to present a Market analysis update, with respect to the one done during 

Y1, considering in particular other similar solutions available, competitors and barriers. Considering 

that, use cases address different domains, Healthcare, Maritime and Automotive all these three 

market segments have been presented in the rest of this chapter. According to the peculiarities of each 

use case, the analysis will focus on different levels from the completely integrated system under 

definition during the project to their most important components. 

4.2.1 Healthcare domain// Use Case 1 

During SafeCOP the use-case of moving empty hospital beds will not be solved fully and will not end 

up with a TRL9 product. Initially, the market was analyzed in terms of competitors for hospital-bed 

moving products, see deliverable D6.2 section 3.1.1, but during the project it has become clearer that 

the exploits in this use-case lie elsewhere and are not necessarily limited to the healthcare domain. 

At the moment we are grouping the possible exploits into 3 categories, see the Business Model Canvas 

section for more detail: 

1. Software components 

2. Concepts and designs 

3. Knowledge and experience 

While category 3 will mainly be used in terms of selling consultancy and education, category 1 and 2 

could have some competitors and there could be market entry barriers. However, at the moment it is 

not entirely clear which of the software components and other software/hardware concepts 

developed during the project could potentially become a licensed product. A thorough competitor 

analysis has not yet been carried out. 
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In general, there is some overlap between the potential customers and the potential competitors. 

Some of the software/hardware components that could potentially be sold or licensed would have 

robot manufacturers or integrators as customers, but these companies may also have technologies 

from themselves or other providers that can compete with our offerings. 

As the components, concepts and designs in this use-case mature during the project it will become 

more meaningful to narrow the competitor and market barrier analysis down to a more specific area. 

4.2.2 Maritime domain // Use Case 2 

Commercial shipping is very important for the global economy; 90% of international trade is carried 

on keel by a world fleet of roughly 100,000 commercial vessels. Data is increasingly being used in 

shipping and advanced operators are now using public data in combination with operational data to 

optimize operations and supply chain, and to save energy. On-board equipment is instrumented by 

vendors and this data is transferred on-shore and used to monitor performance and to facilitate 

trouble shooting and predictive maintenance. This lead to a trend in industry is to remote operate and 

manage equipment from on-shore centers. This considered a measure to cut the operation costs of 

ships by reducing the required personnel on board of ships.  

Most of the commercial actors in the industry can be characterized by small financial margins, small 

organizations, high fragmentation and consolidation. Their processes are lean and most process 

changes occur only due to regulatory changes. Many of them a have been using different types of data 

such as publicly available data, such as weather, weather forecast data and traffic data like automatic 

identification system (AIS) data, operational data and condition monitoring data. However, these are 

used as standalone sources within the operational processes without many automated analyses. 

There are several barriers that characterize this market, slowing down the diffusion of commercial 

solutions. 

 Fragmentation of the market: There is many actors in the maritime market segment and the 

large majority of actors are small (UN International Maritime Organization, Ship-owners, 

Shipbuilders, Classification Societies, Component Manufacturers, Marine consultancies, 

Maritime Administrations/Authorities, Terminal operators, Charterers, Shipping Associations). 

These actors rely on collaborations with ICT system integrators to implement different data 

exchange services. 

 Lacking a common legal framework. There are many efforts to introduce novel technological 

improvements and innovative ideas in the marine market segment, however is slow down due 

to the lack of the appropriate legal framework. For example, the current international 

regulations require one man watch on the bridge in normal conditions, which is one of the 

biggest obstacle for introduction of autonomous navigation functions. 

 Security and data protection issues. This point is quite related to the previous one, being data 

protection one of the main issues considered in the legal framework. Most often vessels with 

remote controlled (including autonomous) functions are system built to be safe in a 

standalone and closed scenario. 

 Fragmentation of the available solutions and limited interoperability. Currently the marked 

is very fragmented. This is one of the most important concerns expressed by the European 

Commission. 

 Strong reliance from Local Public Authority. Maritime actors rely heavily on policy makers for 

regulating the use of new technology. For example, UN IMO provides international laws and 

regulations for international waters, but it is a slow-acting lever (on average 10 years to make 
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a change in a regulation). National or EU Maritime Authorities provides regulations in national 

waters and ports, e.g. regarding fuels and emissions. 

 Heterogeneous wireless technologies and requirements. There are requirements for 

communication functions in case of distress and supporting communications equipment 

(applicable to all passenger vessels and cargo vessels above 300 gross tons that are engaged 

in international voyages). However, these have not been thought for digital communication as 

needed by remote control or autonomous functions, which lead to high heterogeneity in 

implemented solutions. 

 Bathymetry data is considered classified in some regions. In Norway, systematic collection of 

depth measurements deeper than 30 meters has been considered illegal. However, crowd 

sharing of depth soundings has been around for quite some time, and there is a huge demand 

for being more productive with seabed mapping for chart production. 

 Conservative business strategies are usual in the survey business. Many clients have made 

significant investments in manned survey ships, and do not have the incentive to move over 

to cost and time-saving technologies if the end-user are willing to pay the same as they have. 

Some disruptive first-users are now starting to move this. 

The market area for bathymetry is generally growing as the seas and oceans becomes even more 
interesting. We see that several players are now moving into the survey market with unmanned survey 
boats. Examples of these are ASV Global, Seafloor Systems, TeleDyne and Kongsberg. The market area 
is still growing, so we believe there is still room for everybody, though some consolidations and 
changes is expected. The use case is especially attractive to larger open-water/ocean surveys where 
the main survey ship can be an existing boat that is augmented by several slaves. As survey ships rates 
are costlier in the open-water scenario, this makes this waters especially relevant for this use-case. 

The use-case does not necessarily need to consist of unmanned boats, since it could also be an aiding 
autopilot system for manned boats. At least this could be an entry strategy to get market acceptance, 
and thereafter move over the definitely more cost-effective unmanned boats. 

4.2.3 Automotive domain // Use Case 3, 4 and 5 

Even if UC 3, 4 and 5 have their own specific focus, they can be grouped under the automotive domain. 

In more detail, all these UC deal with Cooperative Intelligent Transportation System (C-ITS) domain 

and the V2X interaction framework. Several barriers characterize this market, slowing down the 

diffusion of commercial solutions. 

 Lacking of a common legal framework. The diffusion of complex technological improvements 

and innovative ideas in this market segment could slow down without the appropriate legal 

framework. Moreover, also private and public investors demands an appropriate legal 

framework, to address correctly the research and innovation actions. 

 Security and data protection issues. This point is quite related to the previous one, being data 

protection one of the main issues considered in the legal framework. Vehicles are system built 

to be safe in a standalone and closed scenarios. When vehicles are connected and cooperative, 

as they do in the C-ITS framework, safety is assured only if data security and protection are 

assured. 

 Fragmentation of the available solutions and limited interoperability. This is one of the most 

important concerns expressed by the European Commission. 

 Cooperation between different market segments. V2I services required cooperation between 

two different market segments, infrastructure and automotive, while this not happens for V2V 

services in which only vehicles are involved. Therefore, technical integration, commercial 

agreements, and business cooperation are more complex for V2I scenarios. Moreover, these 
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two business areas are characterized by the presence of big players and it is extremely 

competitive, determining therefore a further obstacle to the introduction of new products and 

solutions. 

 Presence of big player, which monopolize the market. Large ICT system integrators and 

service provider from one side, big automotive players in the automotive sector from the 

other. In a market which is dramatic increasing, this represents an obstacle to the entrance of 

new solutions and services. It is clear that such parties should be considered as partner and 

not competitor. 

 Strong reliance from Local Public Authority. V2I services demands a depth change in roads 

infrastructure, installing cameras, heterogeneous sensors and smart traffic lights, considering 

the specific focus of UC5.  

 Wireless network infrastructure. According to the C-ITS Platform final report1neither ETSI ITS-

G5 nor cellular systems can provide necessary services. It is needed a more complex approach 

based on hybrid communication. Moreover the 5G technology could provide a fundamental 

improvement, becoming a predominant technology in the future years. Nevertheless currently 

the wireless communication landscape for C-ITS and V2I is a mix of different and 

heterogeneous approaches, with also relevant problem of coexistence with other services (e.g. 

compatibility with 5.8 GHz DSRC toll collection). 

The rest of this chapter is focused on each specific use case, describing the market landscape for each 

proposed service. 

4.2.3.1 ADAS and (semi)-autonomous vehicle 

UC3 focus is on CLW and platooning services. They belong to the large and general framework of 
Advanced Driver Assistance System (ADAS) and of semi-autonomous vehicles. Therefore the UC3 
partners decided to presents a general overview of such markets, avoiding to limit the analysis to the 
specific CLW and platooning services. 
Vehicles that are capable of sensing its environment and navigating without human input are driverless 
cars [Ver17]2. Computer vision, radar, lidar, GPS and odometry are used to detect the surroundings. 
These cars use advanced control systems to interpret sensory information to identify obstacles, 
different cars on the road and navigation paths. There are five levels of automated driving, ranging 
from absolutely no automation (level zero) to a fully self-driving car that goes wherever its rider wishes 
(level five).  
 
Despite no technical insight is available to outline engineering solutions to driverless sensing and 
control, the following are the most relevant systems in this context.  

 Since 1984, Navlab [Navlab]3has built a series of robot cars, vans, SUVs, and buses. More recent 
researches of Navlab expand to smart infrastructure, focusing on machine vision application 
and affordable sensors. The latest platform is Car -- 2000 Jeep Wrangler Sport. Odometry is 
obtained by counting the four 51 slots/wheel rotation gears used with the anti-lock braking 
system Steering wheel motor and angle encoder. 

 Waymo [Waymo]4 (formerly Google project driverless car) is currently led by the Stanford 
Artificial Intelligence Laboratory and co-inventor of Google Street View, whose team created 
the Stanley vehicle robot that won the DARPA 2005 Grand Challenge and its award of 2 millions 

                                                           

1https://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-report-january-2016.pdf 
2https://www.theverge.com/2017/4/3/15164336/detroit-vs-silicon-valley-self-driving-car-navigant-ranking 
3http://www.cs.cmu.edu/afs/cs/project/alv/www/index.html 
4https://waymo.com/ 

https://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-report-january-2016.pdf
https://www.theverge.com/2017/4/3/15164336/detroit-vs-silicon-valley-self-driving-car-navigant-ranking
http://www.cs.cmu.edu/afs/cs/project/alv/www/index.html
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of dollars from the United States Department of Defense. Google has been working on this 
project since 2009, and its prototypes have traveled 1.5 million miles. In May 2016, Google 
signed an agreement with the FCA group that the van Chrysler Pacifica, after an initial test 
phase, will be the first commercial model of self-driving cars marked Google that can be 
purchased in the United States. The company is filing several patents regarding the techniques 
for unmanned driving, such as a procedure for recognizing rescue vehicles, leaving them on 
the carriageway.  

 In the Tesla [Tesla]5 system, incremental introduction of self-driving technology is based on a 
forward radar, a forward-looking camera, 12 long-range ultrasonic sensors positioned to sense 
16 feet around the car in every direction at all speeds, and a high-precision digitally-controlled 
electric assist braking system. Today's Tesla Version 7.0 software release allows those tools to 
deliver a range of new active safety and convenience features, designed to work in conjunction 
with the automated driving capabilities already offered in Model S. This combined suite of 
features represents the only fully integrated autopilot system involving four different feedback 
modules: camera, radar, ultrasonic, and GPS. These mutually reinforcing systems offer real-
time data feedback from them. The system is continually learning and improving upon itself. 
Autopilot allows Model S to steer within a lane, change lanes with the simple tap of a turn 
signal, and manage speed by using active, traffic-aware cruise control. Digital control of 
motors, brakes, and steering helps avoid collisions from the front and sides, as well as 
preventing the car from wandering off the road. The car can also scan for a parking space, alert 
you when one is available, and parallel park on command. 

 Recently, French automaker Renault [Renault] 6  showed off its autonomous demo car, 
SYMBIOZ. Renault says the all-electric vehicle is capable of handling level 4 autonomous 
driving, meaning that the car can operate with little or even no input from the driver. The 
interior includes three large monitors where passengers can look up directions or watch 
movies on a high definition screen. Renault designed the SYMBIOZ as part of its "Vision for 
mobility of 2030" project to show off what the future autos could look like. 

 Toyota [Toyota]7 is leading a $2.8bn investment into a new autonomous driving company, TRI-
AD, aiming to create an industry-leading platform for driverless cars. The Toyota Research 
Institute – Advanced Development will be based in Tokyo, and sees the automaker team up 
with Aisin and Denso, both automotive parts suppliers. The latest version is a Lexus LS 600hL 
test vehicle equipped with LIDAR, radar, and camera arrays — is an iterative improvement on 
the vehicle Toyota showed off twice last year. (The institute is calling this one Platform 3.0.). 

 The new Audi A8 [Audi]8 incorporates conditional automated driving at level 3 as standard. 
Two concept cars will also be demonstrating the Audi vision for level 4 and level 5. They also 
provide insights into the brand’s future Audi AI technologies. On highways and multi-lane 
motorways with a physical barrier separating the two directions of traffic, the Audi AI traffic 
jam pilot takes over the driving task in slow-moving traffic up to 37mph. The system handles 
starting from a standstill, accelerating, steering and braking in its lane. If the driver has 
activated the traffic jam pilot via the AI button on the center console, they can take their foot 
off the accelerator and their hands off the steering wheel for longer periods. Unlike at level 2, 
they no longer need to monitor the car permanently and, depending on current national 
regulations, can turn to other activities supported by the on-board infotainment system. The 
driver must remain alert and capable of taking over the task of driving when the system 
prompts him/her to do so. 

                                                           

5https://www.tesla.com/blog/your-autopilot-has-arrived 
6https://group.renault.com/en/innovation-2/autonomous-vehicle/ 
7https://www.theverge.com/2018/1/4/16849422/toyota-self-driving-car-platform-3-lexus-lidar 
8https://www.pocket-lint.com/cars/news/audi/142455-audi-a8-with-ai-how-audi-traffic-jam-pilot-autonomous-driving-tech-works 

https://www.pocket-lint.com/cars/news/audi/142455-audi-a8-with-ai-how-audi-traffic-jam-pilot-autonomous-driving-tech-works
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 The Volvo program [Volvo]9, called Drive Me, was supposed to kick off in 2017, but now the 
company says it’s pushing the date to 2021. The system detects obstacles and brakes in 
emergencies. Its rollover mitigation system tightens the seat belts to put driver in the safest 
position in the event things go sideways and topsy-turvy. If the driver risks a head-on collision 
by wandering out of the lane, it will actively steer him/her back. It helps weave around 
pedestrians, animals, and vehicles that might materialize ahead by steering precisely. 

 Mercedes-Benz [Merc]10 has developed prototypes, such as the Mercedes-Benz S-Class S 500 
INTELLIGENT DRIVE, the F 015 Luxury in Motion or the Future Truck 2025 to show the technical 
conditions for autonomous driving. Currently, almost all Mercedes-Benz vehicles have or come 
with the option of a level two autonomous driving system. Using powerful cameras and radar 
plus map and navigation data, the new 2018 S-Class Sedan can adjust speed going into a curve 
or intersection and helping execute lane changes. 

 General Motors [GM]11 plans to mass-produce self-driving cars that lack traditional controls 
like steering wheels and pedals by 2019. The car will be the fourth generation of its driverless, 
all-electric Chevy Bolts, which are currently being tested on public roads in San Francisco and 
Phoenix. 

 Nissan [Nis]12 reiterated its commitment to self-driving mobility at the recent CES 2018 by 
announcing that Nissan North America had agreed to continue its joint work with NASA Ames 
Research Center in California’s Silicon Valley to collaborate on research and technology 
development for future autonomous mobility services, including a working demonstration in 
Silicon Valley. Nissan is the only automaker collaborating with NASA on next generation self-
driving technology. The modified car was equipped with 12 sonars, 12 cameras, nine radar 
sensors and six laser scanners to enhance the accuracy of its solo journey. The test drive saw 
the vehicle travel 12 miles (20 kilometers) without human interference. 

 Beyond autonomous cars, the Navistar [Navistar] 13  case is of interest to understand the 
emerging use of artificial intelligence in this context. Navistar is a leading manufacturer of 
commercial trucks, buses, defense vehicles, and engines, widely known for its International 
Truck and IC Bus brands. Navistar uses SAS and Hadoop to prioritize vehicle maintenance. By 
integrating every vehicle in its fleet with sensors to prevent hazardous customer breakdowns 
on the road, the transportation manufacturer wants to quickly analyze streaming data from 
vehicle sensors to increase reliability of customers’ trucks and buses. Navistar has integrated 
advanced analytics from SAS with multiple data sources, including its Hadoop big data 
architecture, in many parts of the $10.14 billion company. SAS is a software suite for advanced 
analytics, multivariate analyses, business intelligence, data management, and predictive 
analytics. 

 Another recent case is the one of Honda [Honda]14, based on IBM Watson IoT and other IBM 

products for cognitive supervision of the system. 

4.2.3.2 Road weather stations services and vehicles interaction 

UC4 outcomes will be part of the Cooperative Intelligent Transportation System (C-ITS) domain and 

the V2X interaction framework. Several barriers characterize this market, slowing down the diffusion 

of commercial solutions. These barriers are overviewed in the previous chapter above. 

C-ITS and V2I services for safety and road weather 

                                                           

9https://www.pocket-lint.com/cars/news/audi/142455-audi-a8-with-ai-how-audi-traffic-jam-pilot-autonomous-driving-tech-works 
10https://www.mercedes-benz.com/en/mercedes-benz/innovation/autonomous-long-distance-drive/ 
11https://www.wired.com/story/gm-cruise-self-driving-car-launch-2019/ 
12https://www.nissanusa.com/blog/autonomous-drive-car 
13https://www.cloudera.com/more/customers/navistar.html 
14https://www.altoros.com/blog/honda-improves-the-safety-of-connected-cars-with-ibm-bluemix-watson/ 

https://www.pocket-lint.com/cars/news/audi/142455-audi-a8-with-ai-how-audi-traffic-jam-pilot-autonomous-driving-tech-works
https://www.mercedes-benz.com/en/mercedes-benz/innovation/autonomous-long-distance-drive/
https://www.wired.com/story/gm-cruise-self-driving-car-launch-2019/
https://www.nissanusa.com/blog/autonomous-drive-car
https://www.cloudera.com/more/customers/navistar.html
https://www.altoros.com/blog/honda-improves-the-safety-of-connected-cars-with-ibm-bluemix-watson/
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Road weather stations (RWS) are typically monitoring traffic weather conditions and delivering this 

data to road operators and/or meteorological services. The idea of using road weather station also as 

a roadside unit (RSU) of C-ITS environment has been introduced by Finnish Meteorological Institute 

(FMI).  

Using RWS as the combined road weather station and roadside unit brings many advances. The density 

of both RWS and RSU in the road network brings down the investment costs. The service palette of 

both RWS and RSU can be seriously enhanced. RSU can deliver also RWS data to vehicles, and RWS can 

collect vehicular observation data. RWS operation range can also be increased by using C-ITS 

communication for spreading the RWS data for the larger geographical area. Combined RSU and RWS 

can spread C-ITS messages, but also generate weather related safety warnings based on RWS data.  

The concept of RWS as combined RWS/RSU is not adapted to the markets so far. Vaisala RWS20015 has 

embedded Wi-Fi communication capabilities, but they are merely tailored for road operator purpose, 

collecting RWS data from the station network.  

4.2.3.3 V2X communications for road safety and traffic monitoring 

UC5 is about advanced and innovative road monitoring services for safety and traffic optimization, 

which particular references to road intersections. 

C-ITS and V2I services for safety and road monitoring 

For these reasons there are quite few C-ITS and V2I commercial solutions already on the market. 

Nevertheless, enterprises with an advanced strategy in the development of such services, in particular 

those for safety and traffic monitoring, represent competitors working in the same field in which the 

integrated UC5 systems is positioned.  

Car manufacturers together with system integrators and technology providers are currently active in 

this sector. Audi is the company with more advanced solutions, already commercialized, referred to 

V2I communication. Audi of America in conjunction with Traffic Technology Services (TTS) will be 

launching the first V2I technology called Traffic light information that will be arriving on select 2017 

Audi Q7, A4 and A4 all road models this fall16. The first city involved in this initiative is Las Vegas, as 

announced in December 201617. 

General Motor is moving in the same direction, cooperating with Michigan Department of 

Transportation to develop vehicle-to-infrastructure technology, taking small but promising steps in 

transportation safety measures for the state18. Starting from 2017, several models of Cadillac CTS are 

equipped with V2X communication technology, to communicate with other vehicles and to receive 

data from smart traffic lights, through dedicated short-range communication (DSRC). 

During September 2017, Traffic Technology Services, Inc. (TTS) and Siemens USA have finalized an 

agreement to expand TTS’ partner network for supporting connected and autonomous vehicle 

operations near signalized intersections. Starting that month, an advanced SW+HW platform for traffic 

control platform provided by Siemens, has supplied traffic signal data to TTS cloud-based services to 

support connected vehicle applications for safety, mobility, and the environment19. 

Siemens has recently delivered a pilot for testing connected vehicles in Las Vegas20. This technology 

was demonstrated during CES 2018 event held in Las Vegas during January 2018. The platform 

                                                           

15https://www.vaisala.com/en/products/instruments-sensors-and-other-measurement-devices/weather-stations-and-sensors/rws200 
16https://www.audiusa.com/newsroom/news/press-releases/2016/08/audi-announces-first-vehicle-to-infrastructure-service 
17https://www.audiusa.com/newsroom/news/press-releases/2016/12/audi-launches-vehicle-to-infrastructure-tech-in-vegas 

18http://www.autonews.com/article/20170530/MOBILITY/170539982/gm-michigan-look-ahead-with-v2i-technology-development 
19http://www.businesswire.com/news/home/20170912006170/en/Traffic-Technology-Services-Siemens-Partner-Advance-Connected 
20https://smartcitiesworld.net/news/news/connected-vehicle-pilot-for-las-vegas-2452 

https://www.audiusa.com/newsroom/news/press-releases/2016/08/audi-announces-first-vehicle-to-infrastructure-service
https://www.audiusa.com/newsroom/news/press-releases/2016/12/audi-launches-vehicle-to-infrastructure-tech-in-vegas
http://www.autonews.com/article/20170530/MOBILITY/170539982/gm-michigan-look-ahead-with-v2i-technology-development
http://www.businesswire.com/news/home/20170912006170/en/Traffic-Technology-Services-Siemens-Partner-Advance-Connected
https://smartcitiesworld.net/news/news/connected-vehicle-pilot-for-las-vegas-2452
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developed together with Brandmotion and Commsignia, includes innovative tools for pedestrian and 

roadway safety, paving the way to the diffusion of future V2I services.   

In 2018, a partnership embracing leading companies from different market segments (Continental, 

Ericson, Nissan, NTT Docomo, OKI and Qualcomm Technologies) will release Cellular Vehicle-to-

Everything (C-V2X) trials in Japan 21 . The purpose is to show the communication performance 

enhancements (basically in terms of extended range, augmented reliability and reduced 

latency)available thanks to adoption to of 5 GHz band. This networking improvements provide an 

important support to ITS services diffusion, paving the way to their adoption by public authorities. 

Cisco kinetic for cities is a platform for data acquisition, management and distribution tailored to face 

challenges arising from urbanization. In more details, it enable the integration of different ICT systems 

and data acquisition from heterogeneous technologies to provide a unified tool as a valuable support 

to the cities digitalization. This platform offers several different services such as traffic management, 

safety and security enforcement urban mobility and environmental services which belong to the same 

field of SafeCOP UC5 demonstrator. It is worth noticing that it provides incident detection as done in 

SafeCOP but it does not inform in real time the incoming vehicle, neither includes an adaptive traffic 

lights feature. 

During the World Congress 2017, held in Montreal, Gestec announced its new platform for traffic 

operations, equipped with advanced analytics22. This new solution, called Traffic Sense23 provides a 

valuable automated system to control traffic integrating ITS, video surveillance, and incident response 

technologies. It is an open architecture platform able to automate actions, integrate data from 

different sources and systems and visualize it by means of a unified interface. 

Control of intelligent transportation systems 
Data analytics of logistic (supply) chain systems is referred to management transportation system and 

is mature at the market level, see, e.g., [Pre17]24. However, this is not the intelligent transportation 

system (ITS) of a smart city as it is considered in UC5. Recent reports can be understood as referring to 

the UC5 ITS, but they are very recent and subject to payment [Gar17]25, [Str]26, [Mar]27 and [Tec]28. 

Looking carefully at the respective sites as outlined in the index of [Gar17], we cannot find information 

that goes beyond mere marketing without any technical aspect.  

The market in the context of the UC5 is in fact not  yet mature if UC5if we explicitly consider products 

of control or cognitive systems (e.g., machine learning) applied to support ITS. See, for example, the 

considerations present in [Aap17]29. Here we will give nonetheless some directives on recent products 

and pilots, where there is a clear emphasis on the control system of the ITS. 

 CVRIA ITS architecture. The CVRIA Team, led by the ITS Joint Program Office in the US, is 

comprised of the National ITS Architecture Team led by Iteris. In June 2017, it released the 

Architecture Reference for Cooperative and Intelligent Transportation (ARC-IT). ARC-IT is a 

major upgrade to the National ITS Architecture that covers all of the scope and content from 

both Connected Vehicle Reference ITS Architecture (CVRIA) Version 2.2 and the National ITS 

                                                           

21http://www.itsinternational.com/categories/networking-communication-systems/news/automotive-telecom-and-its-companies-launch-
c-v2x-trials-in-japan/ 
22https://www.genetec.com/about-us/news/press-center/press-releases/genetec-announces-traffic-sense-a-unified-traffic-operations-
platform-driven-by-advanced-analytics#.WnBHHefSKUn 
23https://www.genetec.com/solutions/all-products/traffic-sense 
24https://www.predictiveanalyticstoday.com/top-transportation-management-software/. 
25https://www.gartner.com/doc/3629838/magic-quadrant-transportation-management-systems. 
26http://www.strategyr.com/MCP-1109.asp#sthash.HeJJsmye.dpbs 
27https://www.marketsandmarkets.com/Market-Reports/traffic-management-market-1036.html 
28https://www.technavio.com/report/traffic-management-systems-market-drivers-forecasts-2015-2019. 
29 Aki Aapaoja, JuhoKostiainen, Zulkarnain, PekkaLeviäkangas, ITS service platform: in search of working business models and ecosystem, 
Transportation Research Procedia, Volume 25, 2017, Pages 1781-1795, ISSN 2352-1465, https://doi.org/10.1016/j.trpro.2017.05.143. 

https://www.genetec.com/about-us/news/press-center/press-releases/genetec-announces-traffic-sense-a-unified-traffic-operations-platform-driven-by-advanced-analytics#.WnBHHefSKUn
https://www.genetec.com/about-us/news/press-center/press-releases/genetec-announces-traffic-sense-a-unified-traffic-operations-platform-driven-by-advanced-analytics#.WnBHHefSKUn
https://www.genetec.com/solutions/all-products/traffic-sense
https://www.predictiveanalyticstoday.com/top-transportation-management-software/
https://www.gartner.com/doc/3629838/magic-quadrant-transportation-management-systems
http://www.strategyr.com/MCP-1109.asp#sthash.HeJJsmye.dpbs
https://www.marketsandmarkets.com/Market-Reports/traffic-management-market-1036.html
https://www.technavio.com/report/traffic-management-systems-market-drivers-forecasts-2015-2019
https://doi.org/10.1016/j.trpro.2017.05.143
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Architecture Version 7.1. ARC-IT provides a unifying framework that covers all of ITS, including 

all of the Connected Vehicle applications [Usd15]30. 

 The System Monitoring application provides monitoring, management and control services 

necessary to other applications and/or devices operating within the Connected Vehicle 

Environment. These support services enable other applications to provide transportation 

services. 'Center Support Services' provides fundamental functions that support data 

collection, management, and distribution. It coordinates with Object Registration and 

Discovery to maintain its registration with respect to location/geographic scope and 

credentialing information. It maintains the necessary security credentials, authorizations, and 

associated keys to support communications in the connected vehicle environment. 

 Incident detection system.[Pop17]31 is a very recent publication that gives an idea of the ITS 

functionalities for incident detection. Creating a traffic alert system involves two main 

components: collecting traffic data from vehicles passing on the roadway and analyzing the 

collected data to detect traffic trends and patterns and to issue alerts. Each vehicle contains a 

global positioning system (GPS) device for accurate location and time synchronization, a radio 

transceiver to establish links with passing vehicles. The control center processes the traffic-

related data collected from vehicles. Information about lane change position and/or speed is 

built-in a statistical database of long-term traffic-related information. The control center then 

infers incident conditions. The average lane changing distance and average changing speed are 

considered in such a way that variation of these parameters detects both incident and non-

incident situations. 

 Albentia. [Alb12]32 does not address control center explicitly, but it considers integration of 

communication between the control centers. It is in the context of GUIADE project that 

provides real time information regarding traffic, weather conditions and traffic-light status in 

terms of V2I-I2V communications, “vehicle to infrastructure“ and “infrastructure to 

vehicle“.Mobile Albentia Systems develops to this aim a base station located in the traffic 

control center. It operates in the frequency range of 5470-5725MHz or 5725-5875MHz and 

integrates user terminals in vehicles, connectivity IP between the vehicles and the control 

center. By implementing soft-handover mechanisms, several devices in motion can connect to 

the network keeping connectivity with quality of service. Vehicles incorporate an automatic 

driving system which is able to slow down or stop depending on the information received from 

the ARBA Mobile Base Station. 

 Indra. [Ind]33 system comprises the unit onboard the vehicle, the station on the side of the 

highway and the control center. It permits sending messages to highway users about speed 

limit and custom routes that reduce travel times. It includes highway management thanks to 

the direct communications channel between the operator and its users. The control center 

includes: positioning and integration of GIS tools, security measures and risk control, 

assistance systems and automation of scheduled actions. As envisaged by [Aap17], a Smart 

Mobility business model is considered, based on the comprehensive management of client 

requirements, in which each party has an active role from the initial design stages through to 

                                                           

30 USDOT, Connected Vehicle Reference Implementation Architecture (CVRIA). Available: 
http://www.iteris.com/cvria/html/applications/applications.html. Nov. 2015. 
31 O. Popescu, S. Sha-Mohammad, H. Abdel-Wahab, D. C. Popescu and S. El-Tawab, "Automatic Incident Detection in Intelligent 
Transportation Systems Using Aggregation of Traffic Parameters Collected Through V2I Communications," in IEEE Intelligent Transportation 
Systems Magazine, vol. 9, no. 2, pp. 64-75, Summer 2017. 
32http://www.albentia.com/Docs/ALB-S010-GUIen_A2-MobileNetworkSystemsV2I-I2V.pdf. 
33https://www.indracompany.com/en/v2i-i2v-cooperative-systems 

http://www.iteris.com/cvria/html/applications/applications.html.%20Nov.%202015
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development and implementation, and eventually the management and maintenance of 

control center operations. 

 Siemens. [Sie15] 34  deals with providing feedback to cars about the state of traffic lights. 

Drivers receive information on the duration of the current light phase and an indication of the 

speed at which they are most likely to reach the green phases or whether they should turn off 

their engines at a red light. Whenever possible, the test vehicles also receive a green signal 

from the control center. Data on the flow of traffic and exhaust emissions will be collected 

until the end of this year. This information is expected to show that the technology can make 

traffic at intersections safer, more fluid, and more energy-efficient while lowering emissions. 

Newcastle University is heading the project, with Siemens and the city government as part of 

the team. The real-time exchange of warnings and information on traffic flow allows drivers 

to prepare for potentially challenging conditions. Control centers can use the resulting data to 

fine-tune the switching patterns of their signaling systems. They can also grant priority to 

certain vehicles, such as emergency teams. Networked communication among cars and 

infrastructure is generally creating the conditions necessary for the future automation of 

urban traffic. Siemens is primarily responsible for the roadside units and the exchange of data 

between cars and the traffic control center. This includes integrating the roadside units with 

the app, the on-board unit and the traffic control software. 

 Bmw. BMW Connected Drive [Bmw] 35  deals with digital services and apps that provide 

information and entertainment during the journey. It does not address control center 

explicitly, but it considers integration of the services available in the car with the control 

center. It enables link up with a control center providing services accessed by the car. Services 

and apps are: Concierge Services, Internet and Real Time Traffic Information. BMW’s 

Navigation System Professional, paired with Connected Drive, enables regular automatic 

navigation map updates, keeping the system informed of new roads and modified track 

layouts. Using the vehicle’s built-in SIM card, the data is transmitted over the air via the mobile 

phone network, with no licensing fees or transmission costs for the end user. Real time traffic 

information, used to optimize route calculations, can also be transferred over the same 

communications link. 

Video monitoring system 

Video monitoring solutions for road safety is a specific component of the V2I platform developed in 

UC5. It consists in a Road Side Unit (called RSU-C) equipped with a camera and some video analytics 

software modules to detect dangerous road events. Currently the competitive landscape of traffic 

video monitoring market is at present a long list of big players. Here are listed the most relevant smart 

video solutions for roads and traffic monitoring for safety purpose. 

 “Smart City: Vehicle Density & Traffic Monitoring Solution” provided by Bosch. It is a video 
monitoring platform able to collect in real-time vehicle density and traffic related information. 
In more detail, this Bosch solution can detect incident and/or violation to ensure quick 
intervention, count and classify vehicles and measure their speed.   

 “Smart traffic, safe transit and Intelligent traffic system” provided by HikVision. It is a 
complete innovative solution to support ITS, based on the use of dedicated cameras for events 
detection. These detectable events include vehicle capture and speed measurement at specific 

                                                           

34https://www.siemens.com/innovation/en/home/pictures-of-the-future/mobility-and-motors/urban-mobility-green-light-for-vehicle-to-
infrastructure-communications.html 

35https://www.bmw.it/it/topics/mondo-bmw/bmw-connecteddrive/connected.html. 

https://www.siemens.com/innovation/en/home/pictures-of-the-future/mobility-and-motors/urban-mobility-green-light-for-vehicle-to-infrastructure-communications.html
https://www.siemens.com/innovation/en/home/pictures-of-the-future/mobility-and-motors/urban-mobility-green-light-for-vehicle-to-infrastructure-communications.html
https://www.bmw.it/it/topics/mondo-bmw/bmw-connecteddrive/connected.html
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checkpoints, intersection monitoring (wrong way and red light violation), and vehicles 
counting. 

 “Optimized traffic flow with leading video solutions” provided byAxis. Advanced solution, 
including intelligent features based on video analytics to extract meaningful data from video 
and images. In more detail, it includes safety related functions such as incident, stopped 
vehicle and wrong direction detection. 

 Trafficon provided by Flir. This video analytics solution provides advanced features related to 
traffic and road safety analyzing images acquired by FLIR's thermal cameras, assuring therefore 
a 24/7 monitoring. In more detail, they are tailored to i) Incident Detection, ii) Traffic Flow 
Monitoring and iii) Vehicle Counting. 

 i-VMD provided by Panasonic. I-VMD stands for Intelligent Video Motion Detection and 
represents the video analytics solution to extract dynamic information (e.g. position, size, 
moving direction, etc.). Among the functions available thanks to this technology, there are 
vehicle direction detection and pedestrian movement detection, which can be used for road 
safety purpose. 

 Citilog's video-based solutions. Traffic data collection, automatic incident detection and 
queue detection are the most important features provided by Citilog’s video analytics system. 
Cameras detect in real-time these events on highways, bridges, tunnels and roads 
intersections. 

 Panomera camera technology by Dallmeier. A novel camera specially developed for video 
surveillance of large areas. It includes also objects detection and traffic “add-ons” for detecting 
people, stationary and wrong-way drivers and for vehicles classification and speed 
measurement. 

 Video Content Analysis for IP cameras in the G-Cam/E2 series (Geutebrueck). Provides a VCA 
solution which can be used for a wide range of purposes and in heterogeneous applications, 
including also traffic monitoring. In particular, it is possible to detect people, vehicles (cars or 
trucks), and other objects that enter a specific detection area. 

 IPS VideoAnalytics, by IPS. IPS VideoAnalytics are intelligent, analytics modules for automatic 
detection of security related events. They provide real-time object recognition, tracking, and 
classification. They are more focused on security, rather than traffic and road safety 
monitoring, even if they include people detection in dangerous area and parking violation 
detection. 

 
It is worth noticing that the video monitoring solution which is being defined within SafeCOP project, 
includes all the features provided by the aforementioned commercially available solutions, in a unique 
video analytics platform. Furthermore, the most important improvement introduced during the 
project is a large and quite promising HRA conducted up to now to guide the video monitoring system 
definition, in order to use it in safety application. 

4.3 FREEDOM TO OPERATE ANALYSIS 

4.3.1 Healthcare domain// Use Case 1 

For all software components and other designs developed by DTI the IPR will remain with DTI and it 

has to be investigated how to best generate revenue from these developments, likely in terms of 

licensing or renting. As stated in the competitor and market barrier analysis for use case 1, the 

exploitable components developed in this project are not yet mature enough to warrant a complete 

and detailed freedom to operate analysis. Nevertheless preliminary results are listed 

herebelow.US2005098362 A1: A device for moving a hospital bed. The device comprises a body, a 

motor driven wheel coupled to the body, and a hitch coupled to the body and adapted for engaging 

the hospital bed. Finally, the present invention, in yet another embodiment, is a method for moving a 



 D6.3 JU GA# 692529 

©TheSafeCOPConsortium    Page 35 of 80 

 

 

hospital bed with a motorized device. The method comprises maneuvering the device into position 

next to the hospital bed, hitching the device to the hospital bed, and moving the hospital bed with the 

device. 

 

US2006102392 A1: A powered hospital bed mover or bed transfer system. The bed mover includes a 
bed attachment mechanism that is vertically displaceable relative to a base that includes an electrically 
powered drive wheel and a pair of support castors. The attachment mechanism includes a pair of 
horizontally oriented jaws with jaw openings that face away from each other. Each jaw includes a 
contact switch in its bottom surface and a contact switch in its jaw opening. The contact switches 
indicate to the mover and its user that the mover is properly engaged with the frame of a hospital bed. 
The jaws are horizontally displaceable and diverge from each other to engage vertical frame members 
of a hospital bed. A control panel has a joystick adapted to control the speed and direction of travel 
for the mover. The control panel also has controls for actuating the jaws, changing the elevation of the 
attachment mechanism, and locking at least one of the support castors. The control panel is hinged to 
the mover such that it may pivot outwardly away from the mover. A hinged panel also is provided to 
allow the pivoting of the drive wheel about a vertical pivot axis. 

 
US 2011/0288417 A1: A robot system that can move about two or more patient beds. The robot 

includes a monitor and an infrared camera that are coupled to a mobile platform. The robot also 

includes a controller that is programmed to autonomously move the mobile platform from one patient 

to another patient and process images captured by the infrared camera to determine if one or more 

of the patients’ needs assistance. By way of example, the robot can determine whether a patient is 

out of a bed, or in a position wherein they may fall out of the bed. The robot may be coupled to a 

remote station that allows an operator to move the robot and conduct a videoconference with the 

patient. The image captured by the infrared robot camera can be utilized to analyze blood flow of the 

patient. The robot can also be utilized to perform neurological analysis. 



 D6.3 JU GA# 692529 

©TheSafeCOPConsortium    Page 36 of 80 

 

 

 

US2017281441 A1: An autonomous wheeled transportation device (1) for transporting beds and other 

items. The wheeled transportation device (1) comprises a base, with a lower part having a number of 

wheels (8, 12, 22). The autonomous wheeled transportation device (1) comprises at least one movable 

first engagement member (13) adapted to engage a frame part (14) of a bed, the movable first 

engagement member being movable between a resting engagement member position at or below a 

plane and horizontal surface (6) of the wheeled transportation device (1), and an activated 

engagement member position in which the movable first engagement member (15) engages the frame 

part (14) of the bed. The autonomous wheeled transportation device (1) comprises a further 

engagement member (19) located above said at least one substantially horizontal and plane surface 

(6), and adapted to engage a patient support base of the bed. 

 

 

4.3.2 Maritime domain // Use Case 2 

US9151858B2, WO2009045109A1 36 : Maritime Robotics holds a patent describing a method and 

system for dynamical sensor geometry by means of formation control of sensor carrying craft, which 

                                                           

36 https://www.lens.org/lens/patent/US_9151858_B2, 

https://patents.google.com/patent/WO2009045109A1/en  

https://www.lens.org/lens/patent/US_9151858_B2
https://patents.google.com/patent/WO2009045109A1/en
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operate below the water surface, on the ground, at the water surface and/or in the air, are manned 

and/or unmanned, and which are provided with one or more sensors. The sensors are arranged on the 

sensor carrying craft, and/or arranged with the sensor carrying craft in other suitable ways, such as 

towed behind the craft. 

US6338023B137: The autonomous survey system (AutoSurvey) is used to automatically maximize area 

coverage with swath sensors and to minimize survey time while ensuring the collected data meets 

specified quality constraints. The autonomous survey system (AutoSurvey) evaluates the effects of the 

environment and system performance on the collected survey data by modulizing the data collection 

into a series of modules-data collection and error detection, data georectification, data quality 

validation, swath-edge fit, next-line way point generation, and the autopilot. All of these processes are 

implemented in near real-time, allowing unfettered survey progress. The data is applied directly 

between processes, providing operator independent system operation; the autosurvey system directly 

controls the survey vessel via the autopilot. Through the real-time data acquisition the system provides 

automation of the operator quality and coverage assessment tasks and also provides quantified data 

assessment. The operator is able to adjust the system operating parameters to compensate for 

ambient conditions and to determine subsequent navigation way points as a function of the specified 

survey criteria. 

WO2017/189449A238: A survey system including a multibeam echo sounder having a single projector 

array and a single hydrophone array constructs a multi-component message for ensonifying multiple 

fans and deconstructs a corresponding message echo for use in analyzing the returns from each fan. 

US 7554880 B239: A method generates at least one route traversing a plurality of predetermined survey 

paths in a marine survey. The method includes generating a plurality of routes traversing a subset of 

the predetermined survey paths. The routes satisfy survey constraints such as run in and run out 

distances and minimum turn radius. Penalties are generated for the routes, including line change 

penalties, hazard penalties, streamer feather penalties, and penalties based on survey line priorities, 

total survey distance and duration, maintenance requirements, and the final location of the ship 

performing the survey. At least one of the routes is selected on the basis of the penalties. 

US4924448A40: A bistatic system and method is disclosed for mapping a large swath of the ocean 

bottom on a single sweep using two survey ships traveling approximately side-by-side some distance 

apart on parallel courses. Each ship transmits a fan shaped sonic pulse or ping symmetrically downward 

about the vertical and transverse to the ship's longitudinal axis and processes the backscattered echo 

for depth. The forward scattered portion of this pulse or a second sonic pulse transmitted downward 

at an angle between the ships toward the other ship is received by the other ship and is analyzed to 

determine ocean bottom depths of the swath between the ships. The analyzed width of an insonified 

swath portion is sufficiently wide so as to overlap, at an edge, with an edge of each adjacent insonified 

swath portion analyzed. This partial redundancy provides a means for continuous calibration by 

comparing depth determinations for consistency and accuracy. Precise global navigational fixes and 

relative intership positional fixes are to be provided by the satellite Global Positioning System (GPS) as 

well as other navigational systems. 

                                                           

37 https://www.lens.org/lens/patent/US_6338023_B1 
38 https://www.lens.org/lens/patent/WO_2017_189449_A2  
39 https://www.lens.org/lens/patent/US_7554880_B2  
40 https://patents.google.com/patent/US4924448A/en?oq=US4924448A  

https://www.lens.org/lens/patent/US_6338023_B1
https://www.lens.org/lens/patent/WO_2017_189449_A2
https://www.lens.org/lens/patent/US_7554880_B2
https://patents.google.com/patent/US4924448A/en?oq=US4924448A
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4.3.3 Automotive domain // Use Case 3, 4 and 5 

Use Case 3 partners have conducted a detailed FTO analysis during Y2.A general approach to 

autonomous vehicle control systems is presented in [US_2008_0161986_A1]41. It deals with travel 

management system which monitors the location of vehicles in a travel lane. Dedicated travel lanes 

are available for vehicles equipped with a travel management system. Adaptive control maximizes 

travel speed of the vehicles and minimize collisions between the vehicles. A neural network feeds data 

into the control process after filtering laser and video processing data.[US20140005906A1]42 identifies 

a technique for the estimation of the platooning state (speed, position and acceleration of cars) for a 

car that wants to join the platoon. The steady-state of a platoon allows to infer future states easily. 

However, disturbances in dense traffic should be filtered out properly. It would be advantageous to 

smooth out such velocity changes, allowing a more comfortable driving experience. Predicted states 

of the platoon (position and velocity of each vehicle) from past measurements may be compared with 

estimated and measured States at the current time to determine a model mismatch. Particle-filtering 

is used to this aim. An advantage of using particle-filter based approach especially in the case of 

nonlinear systems is that particles encapsulate exact state distribution statistics. This is in contrast to 

Kalman filter based approaches where a truncated approximation of the statistics is used. 

[US8620517]43. Nonlinear dynamics of the platoon is addressed by receding horizon model predictive 

control (MPC). MPC controllers rely on dynamic models of the process, most often linear empirical 

models obtained by system identification. The main advantage is the fact that it allows the current 

timeslot to be optimized, while keeping future timeslots in account. This is achieved by optimizing a 

finite time-horizon, but only implementing the current timeslot and then optimizing again, repeatedly, 

thus differing from LQR. Also MPC has the ability to anticipate future events and can take control 

actions accordingly. The patent is organized as follows. It firstly defines the nonlinear dynamics and 

the distributed optimal control problem. The distributed receding horizon control algorithms are then 

defined, as well as the stability and string stability results. Finally, it discusses extensions end 

introduces exemplary hardware configurations. [US_7418346_B2]44 formulates a collision avoidance 

method between a host vehicle and one or more other vehicles. The basic steps are: determining the 

position of the host vehicle and each other vehicle; equipping the host vehicle and each other vehicle 

with a transmitter/receiver; transmitting a signal from the transmitter/receiver of each other vehicle 

containing positional information about the other vehicle and additional information of potential 

interest about the other vehicle. Neural networks used in the accident avoidance system are trained 

to recognize roadway hazards including automobiles, trucks, animals and pedestrians. Training 

involves providing known inputs to the network resulting in desired output responses. Various learning 

algorithms may be applied with the back propagation approach with the Delta Bar rule option. 

From the Use Case 4 perspective, FTO analysis has produced the following results so far. 

[US6603405B2]45 deals with vehicle-centric weather prediction. The invention provides a system and 

method for receiving weather forecast information in a vehicle and using that information to warn a 

vehicle operator of a future weather hazard with reference to the vehicle's intended direction of travel. 

A weather forecasting center maintains a database and display of forecast weather hazards across a 

large area. The forecasting center also receives information regarding the, location of each of a 

plurality of vehicles, such as automobiles or a fleet of commercial trucks. A hazard location algorithm 

compares a forecast location of each vehicle with a forecast weather hazard and transmits a warning 

                                                           

41https://www.lens.org/lens/patent/US_2008_0161986_A1 
42https://patents.google.com/patent/US20140005906 
43https://patents.google.com/patent/US8620517 
44https://www.lens.org/lens/patent/US_7418346_B2 
45 https://patents.google.com/patent/US6603405B2/en 

https://www.lens.org/lens/patent/US_2008_0161986_A1
https://patents.google.com/patent/US20140005906
https://patents.google.com/patent/US8620517
https://www.lens.org/lens/patent/US_7418346_B2
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to each vehicle that is predicted to encounter the hazard. The warning can take the form of text, audio, 

and/or a visual display indicating, for example, that the weather hazard will continue for a certain 

period of time. As the vehicle moves, its actual position is updated in the forecasting center, and a 

revised warning is transmitted to the vehicle. [US7089115B2] 46  considers general road weather 

prediction system and method. This method comprises the steps of receiving data from at least one 

global positioning satellite at the location, and comparing the data so obtained with a mathematical 

function. The function is derived from corresponding data obtained from reference locations at which 

the sky view factor is known, whereby to arrive at an approximation of the sky view factor at said 

location. In another aspect, the invention relates to a method for predicting the variation in 

temperatures over time at locations along a survey route, particularly a road network. The method 

comprises the steps of establishing a database for the survey route containing location specific 

geographical parameters, obtaining actual and forecast meteorological data and separately predicting 

the temperature at each location using energy balance equations. The predicted temperature 

calculated for each location is dependent upon the meteorological data and the geographical 

parameters for the location whose temperature is being predicted. The invention also discloses 

systems which relate to the above methods.[CN102663887A]47 considers an implementation system 

for cloud calculation and cloud service of road traffic information based on a technology of internet of 

things. The system comprises a vehicular GPS (global positioning system) arranged on a mobile vehicle, 

a GPS satellite, a GPS base station, a relay station and an information center, wherein the information 

center comprises a data storage server used for receiving and storing the data of the GPS on the mobile 

vehicle, a cloud calculation server used for sensing the traffic state, a road traffic information platform 

server used for providing the cloud service of the traffic information and a GIS (geographic information 

system) server; and the invention provides an implementation method for cloud calculation and cloud 

service of the road traffic information based on the technology of the internet of things. According to 

the invention, the road information acquisition and the road information service are integrated, the 

traffic detection for existence of any vehicle is realized, the detection and sense of a road traffic system 

in large scale are realized, and the traffic state is evaluated, guided and controlled based on the data, 

thereby providing the real-time road condition information and navigation service to a traveler. 

A detailed FTO analysis has been conducted by Use Case 5 partners, and it will continue also during 

Y3. Preliminary results are available and here below reported. [US9792821B1]48 deals with road scene 

processing. It considers different technologies for generating and exchanging road scene descriptions 

between vehicles. Even if it is referred to multimodal road monitoring it is more focused on V2V 

communication. Information is collected by means of on board sensors such as “optical sensors (CCD, 

CMOS, 2D, 3D, light detection and ranging (LIDAR), cameras, etc.), audio sensors, motion detection 

sensors, barometers, altimeters, thermocouples, moisture sensors, IR sensors, radar sensors, other 

photo sensors, gyroscopes, accelerometers, speedometers, steering sensors, braking sensors, 

switches, vehicle indicator sensors, windshield wiper sensors, geo-location sensors, transceivers, sonar 

sensors, ultrasonic sensors, touch sensors, proximity sensors, etc. ”Similarly [US9430944B2] 49 

considers methods and systems for events and conditions detection by road vehicles. Collected data 

are forwarded to a central server; it processes them and identifies information, which could be of 

interest for other vehicles. This represents a distributed and cooperative road monitoring as done in 

SafeCOP UC5 but without considering information collected from Road Side Unit and fixed cameras. In 

                                                           

46 https://patents.google.com/patent/US7089115B2/en 
47 https://patents.google.com/patent/CN102663887A/en 
48 https://patents.google.com/patent/US9792821B1/en?q=road+traffic&q=monitor&after=priority:20160101&page=1 
49 
https://patents.google.com/patent/US9430944B2/en?q=road&q=intersection&q=monitoring&assignee=GM+Global+Technology+Operatio
ns+LLC&status=GRANT&clustered=true 
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fact, “This invention relates generally to using crowd-sourced data from vehicles to determine traffic 

conditions and events”, considering only dynamic data of vehicles, its location and other on-board 

sensors data.  [US8718906B2]50 considers explicitly a roads intersection scenario as done in SafeCOP 

UC5. It deals with a method to inform a driver of a vehicle about traffic conditions while he/she is 

approaching a road intersection. Nevertheless the patent considers only incoming vehicles as traffic 

conditions, determining their position by means of GPS and informing the other one for safety 

purpose.[EP2246762B1]51 is another patent, which explicitly considers vehicle driver safety in a roads 

intersection scenario. It includes video processing solution for monitoring of scenes representing an 

environment surrounding the vehicle. The invention in [EP1770669B1]52 is related to a method and 

tool for information collection about road condition and for delivery of such information to incoming 

vehicle. The focus is a low cost apparatus to be installed along the road and able to perform the 

aforementioned actions in real time. [US8880237B2]53 is about an intelligent road signs able to provide 

customized information to a driver of a vehicle. In more details, the proposed approach can collect 

parameters of a vehicle as well as environmental conditions outside the vehicle calculating also its 

speed. All the obtained information (the calculated speed and the collected information) can be 

transmitted to an electronic road display and showed in this way. 

4.4 BUSINESS MODELS CANVAS 

This chapter is devoted to the Business Model Canvas representation and discussion. It is organized 

per domain (Healthcare, Maritime and Automotive), containing at least one BMC in each of them. The 

content is organized following a common approach: first, there is the table containing the ten key 

blocks of the BCM, listing for each of them the relevant information. After that, a more detailed 

description explains and motivates each element in the table. It is worth noting that in the deliverable 

D6.2 [D6.2] the BMC was only mentioned and briefly described, just to motivate why we have selected 

such business model representation. This chapter in this deliverable, where the Consortium has 

fulfilled the BMC tables represents the logical prosecution of the same chapter in the previous 

deliverable. 

Aitek as Exploitation leader and responsible for this document, provided to each partner a 

questionnaire, as a valuable tool to collect information presented in this chapter but also to help them 

in fulfilling the Canvas. During the preparation of this questionnaire, Aitek received a very import 

support from RoTechnology. The questionnaire is attached to this document in Annex A. 

The proposed approach, approved by the whole consortium has been the following: 

4.4.1 Healthcare domain// Use Case 1 

Key Partners 

Technical assistance 
in certification, 
testing, prototype 
integration. 

Key Activities 

Solving technical 
obstacles; 
Testing and concept 
demonstration; 
Conduct certification 
related activities; 

Value Proposition 

- Getting the job 

done 

- Performance 

- Accessibility 

- Getting the job 

done 

- Performance 

Customer relationship 

- Co-creation 

- (Dedicated) 

personal assistance 

- (Dedicated) 

personal assistance 

- Self service 

- Communities 
 

Customers 

Archetypes 

Technology 

procurement 

- Logistic solution 

providers 

- System 

integrators 

                                                           

50 https://www.lens.org/lens/patent/US_8718906_B2 
51 https://patents.google.com/patent/EP2246762B1/en 
52 https://www.lens.org/lens/patent/EP_1770669_B1 
53 https://patents.google.com/patent/US8880237 
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Key Resources 

Knowledge about the 
possibility to certify 
various components 
Industry specific 
knowledge; 
Intellectual 
input/innovative 
solutions; 
Additional R&D project 
funding; 
 

- Convenience/ 

Usability 

- Accessibility 

 

 

Channels 

- Stakeholder Events 
- Innovation Focus 
Groups 
- Dedicated 

Presentations to 

end-users 

- Stakeholder Events 
- Innovation Focus 
Groups 
- Dedicated 

Presentations to 

end-users 

- Online promotion 

and web marketing 
 

Technology users 

- Hospital 

Embedded 

system 

companies 

- Production/ 

Assembly 

Industries 

Technology 

facilitator/enabler 

- Wireless 

infrastructure 

providers 
 

Pricing Model // Cost Structure 

External consultants/developers for technical challenges/ 
certification; Possible renting facilities 
(development/testing area);Prototype components 

Revenue Streams 

- Licensing 

- Lending/Renting/Leasing 

- Subscription fee 

- Consultancy and coursework 
- Licensing 

 

Before discussing in detail the BMC for the UC1, some preliminary considerations are necessary. DTI is 

not a production company and has no interest in becoming one. All exploits will thereby be related to: 

a) software components, b) concepts and designs and c) knowledge and experience. Moreover a) and 

b) can be converted to revenue by renting or licensing out the exploits to companies who can 

incorporate them into commercial products. The last group above can be converted into revenue via 

courses and teaching, or consultancy tasks advising other companies. 

Within these groups, SafeCOP will most likely result in the following exploits: 

1. Distributed control of robots  

o How to control multiple robots with a shared goal 

o Licensing ideas, concepts and possibly software components for implementation 

2. Distributed Logistics  

o How to solve a logistics problem involving odd-sized goods, to be transported by 

multiple units 

o Licensing ideas, concepts and possibly software components for implementation 

3. Wireless safety (Teaching/Consulting, Concepts/Licenses) 

o How to maintain a safe system across multiple individual units 

o Educating from learnings and experiences. 

o Licensing ideas, concepts and possibly software components for implementation 

4. Safety in a broader sense 

o How to extend the notion of safety from purely considering "shut-down" to a broader 

"graceful-degradation" sense, e.g. move robots to safe docking position to get out of 

the way of high priority traffic.  

o Educating from learnings and experiences. 

o Licensing ideas, concepts and possibly software components for implementation 

5. External sensor integration  

o How to improve autonomous robot navigation by integration of separate, external, 

sensors 
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o Educating from learnings and experiences. 

o Licensing ideas, concepts and possibly software components for implementation 

With the exception of courses, DTI will most likely not mature the mentioned exploits into commercial 

products for the end-users. Rather, all revenue from licensing will most likely be by sharing ideas, 

designs, etc. with third party companies who may mature the SafeCOP outcomes into products. 

These could very well be system integrators, or possibly manufacturers of mobile robots.  

The exploits listed previously are of such general nature that they are not isolated to the healthcare 

industry, but rather targets a broad scope of industries.  Besides the healthcare industry, this could be 

the manufacturing industry, logistics in larger storage facilities, etc. For this reason, the potential 

customers pertaining to e.g. system integrators or robot manufacturers, could be sought out in a wide 

variety of fields. 

As for the customers relevant for the licensing of concepts and designs, the customers relevant for 

consultancy or educational exploits could be found in a similar variety of industries. It could for 

instance be relevant for end-users of robots looking for inputs on how to solve challenges pertaining 

to the listed exploits, to have either consultancy based inputs, or to attend courses describing the 

SafeCOP experiences. 

Summarizing, it is possible to consider the following customer segments: 

 Technology procurement (Orange): Relevant for licensing concepts and designs to provide 
commercial products for integration by end users. Among this segment are possible customers 
like logistics solution providers and system integrators. 

 Technology users (Green): End-users needing consultancy input or education in order to 
assess, employ, and use commercialized products. Possible customers of this segment could 
be hospitals, embedded systems companies and production/assembly industries. 

 Technology facilitator/enabler (Blue): Not seen as direct customer, but rather indirect in the 
sense that these may produce equipment complying with some of the ideas marketed towards 
customer segment A, thus indirectly increasing momentum for products in both segment A 
and B. Wireless infrastructure providers are example of this customer segments. 

The exploits offered by DTI, based on the listed exploits, will to some extend solve challenges which 
are presently open-ended. Value may thus be created by 

 Enabling robots to solve tasks that where not previously suited for robots  

 Improve situations that previously could only be resolved poorly 

 Increase the utilization of the resources provided by mobile robots 
Channels and customer relationship are crucial in each BMC. In particular, customer segment A will 

need to mature the concepts and designs provided by DTI, in order to produce market ready products. 

This will thus require not only dedicated assistance from DTI, but will also involve a great deal of co-

creation. Customer segment B will be entirely based on face-to-face efforts, as consultancy work, or 

courses. Customer segment C is as mentioned more indirectly, and is thus targeted more indirectly 

than directly. 

DTI will always maintain and guard its freedom to operate, and will thus in general not sell-off 

ownership to any intellectual outcome. Revenue pertaining to these will thus be based on e.g. licensing 

and similar. In addition to this, revenue will be gained directly from the consultancy work and courses 

offered based on the learnings and outcome of SafeCOP. 

Some of the key resources will be required for making software, or safety components certifiable, so 

that they are ready for the subsequent maturing following procurement from a customer. In addition 

it will be required to have industry specific knowledge prior to targeting customers within a given 

business to ensure that any industry specific regulations or guidelines are met. From a financial point 

of view, some funding will be required to bring the SafeCOP outcomes to a state where it is relevant 

to contact customers, e.g. by solving the challenges pertaining to certificability or industry specific 



 D6.3 JU GA# 692529 

©TheSafeCOPConsortium    Page 43 of 80 

 

 

demands. This funding could come from the existing revenue of DTI, of via additional R&D projects to 

extend the work conducted in SafeCOP. Resources for identifying market barriers e.g. in terms of 

patents, would similarly be required. 

It is difficult to assess which technical difficulties will remain when SafeCOP ends, but there are likely 

to be some that must be resolved. Therefore it could be premature to define in details which are the 

key activities needed. Nevertheless to solve technical challenges, extensive tests needs to be 

conducted even when the products are on a conceptual level, to show a proof of concept for 

customers. Further, all the concepts and designs need to be certified or at least deemed certifiable, 

before they are of interest to customers for further maturing and development. 

The key partners are those who may contribute by providing either the necessary resources, or by 

contributing to the necessary activities. Some of these partners may be found internally at DTI, for 

example for certification and test, or for technical development. Some of the activities and resources 

may very well be found within the SafeCOP consortium as well. 

The costs could be related to: 

 Employing external consultants or developers to resolve technical challenges or convey 
certification. Alternatively, external labor may be funded by sharing revenue. 

 Possible renting facilities for testing or development areas 

 Procurement of prototype components 
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4.4.2 Maritime domain // Use Case 2 

Key Partners 

- Reduction of risk 

and uncertainty: 

Classification 

companies (such as 

UC partner DNV GL). 

- Acquisition of 

particular resources 

and activities: 

Partner with 

expertise in 

certification process. 

Key Activities 

- Production: 

Certification of the 

production process, if 

required 

- Problem solving: 

Test and evaluation of 

implemented solution; 

certification process. 

- Platform/Network: 

Modularization of 

developed 

components and 

frameworks; identify 

and create strategic 

alliances within an 

industry 

Value Proposition 

Safety and security 

increase 

Safety and security 

increase 

Safety and security 

increase 

 

 

Customer relationship 

- (Dedicated) 

personal assistance 

- (Dedicated) 

personal assistance 

- Communities 

- Personal 

assistance 
 

Customers 

Archetypes 

Service/Technology 

procurement 

USV  

Manufacturers; 

Ocean Data 

Collection for 

commercial 

purpose; Maritime 

Security. 

Service/Technology 

users 

Technology 

Support Providers; 

Oil & Gas 

Exploration; 

Environmental 

Monitoring 

Technology 

facilitator/enabler 

USV Dealers; Sub-

component 

Manufacturers; 

Oceanographic & 

Hydrographic 

Studies; Maritime 

Safety (Search & 

Rescue) 
 

Key Resources 

- Physical: 

USV platforms for test 

and verification; 

communication 

systems 

- Intellectual:  

Software developers; 

knowledge on 

certification processes; 

specific knowledge 
related to the industry 
to extend the safe 
control mode into new 
markets (other than 
bathymetry) 

- Human: 
Creative people to 

provide input 

- Financial: 
Additional R&D project 
funding 

Channels 

- Stakeholder events 

and conference 

- Dedicated 

Presentations to 

end-users 

- Online promotion 

- Stakeholder events 

and conference 

- Dedicated 

Presentations to 

end-users 

- Online promotion 

- Stakeholder events 

and conference 

- Dedicated 

Presentations to 

end-users 

- Online promotion 
 

Pricing Model // Cost Structure 

- Staff for development, integration, support 

&management: 
Software engineers / developers; back-office / support 
functions. 

- Sales & Marketing: 
Sales staff; contractors 

- Acquisition and use of external activities and services: 
Prototype building cost; consultancy cost for certification 

Revenue Streams 

- Asset sale 

- Lending/Renting/Leasing 

- Usage fee 

- Asset sale 

- Lending/Renting/Leasing 

- Usage fee 

- Asset sale 

- Lending/Renting/Leasing 

- Usage fee 
 

The group of partners working on UC2 will have the following exploitable results available by the end 

of the project: 

- Knowledge on how to consider safety distributed across multiple cooperative units (USVs), and 

how these distributed systems could be regulated by authorities in the (near) future 
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- In the maritime domain for further work towards a rule set for this kind of vehicles 

- A secure communication solution design that has the best preconditions to become certified  

- Knowledge on how to improve the autonomy level of Unmanned Surface Vehicle 

- A demonstrator platform suitable for further research on safety topics related to cooperative 

units 

The main results of SafeCOP will most likely lead to the following exploitation results: 

1. Distributed and collaborative control  

a. Identify and implement software/control mechanisms to achieve adaptation for 

multiple boats with a shared goal (task) 

b. Identify and implement software/control components to distribute tasks within a 

complex task 

c. Advisory services, licensing ideas/concepts and software components for 

implementation 

2. Wireless safety 

a. Evaluate how to maintain a safe system across multiple individual units in presence of 

non-deterministic communication channels  

b. Implementation of a secure wireless communication protocol 

c. Advisory services, licensing ideas/concepts and software components for 

implementation 

3. Higher level safety 

a. Extend the notion of safety from hard constraints (absolute safety states) only 

"shutdown" to a softer constraints to implement graceful degradation, e.g. continue 

performing a task even in presence of faulty communication 

b. Improve autonomous boat navigation by integration of sources of information from 

sensors of the other boats 

c. Advisory services, licensing ideas/concepts and software components for 

implementation 

The main outcomes for UC2 during this project will be centered around the proof of concept using 
two-three boats to perform the cooperative bathymetry measurements. The PoC components 
evaluated will be:  

- the implementation of the safety layer over wireless, (target: embedded systems manufacture 
and integrators)  

- STAMP safety analysis of the cooperative bathymetry scenario, (target: risk management 
consultancy services, complex systems designers/integrators/users) 

- the software components for cooperative bathymetry measurements (target: drone 
manufacturers) 

These will be further developed after the project end, and it will target: system developers, advisory 

services and systems integrators. The exploitation results previously included can be used in other 

industries also, such as collaborative drone inspection of oil & gas pipelines or power lines used in 

energy distribution. 

Above, in the BMC, the following customer segments are considered: 
1. Service/Technology procurement (orange): Relevant for 3rd party services, technology and 

designs to provide commercial products for integration by end users 
2. Service/Technology user (green): End-users needing consultancy input or education in order 

to assess, employ, and use commercialized products. 
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3. Technology facilitator/enabler (blue): Not seen as direct customer, but rather indirect in the 
sense these may produce equipment complying with some of the ideas marketed towards 
customer segment 1, thus indirectly increasing momentum for products in both segment 1 
and 2. 

The value provided by the results of this UC will consist on safe and secure implementation of solutions 
for tasks that are:  

- Dull - Mowing the lawn (or mapping the seabed) is a repetitive action that becomes dull over 
a longer period of time. People performing dull tasks manually over time tends to lose 
concentration and the performance is reduced. 

- Dirty / Dangerous - Shallow water mapping is normally done with smaller, manned vessels, 
which in some African regions could be dangerous due to piracy, or just the risk of running 
aground. 

- Distant - safely operating outside the line of sight of a human operator will allow saving costs 
during seabed mapping or premises inspections 

The partners will use existing internal and external communication channels to disseminate the results 

of the work of the project. Additionally, Maritime Robotics will be demonstrating elements of the Use 

Case 2 scenario during Oceanology 2018. Announcements with project results are also presented on 

company website and other social media channels. 

Different customer relationships will be established according to the considered segments. In more, 

details for technology procurement like those involved in ocean data collection for commercial 

purpose, need dedicated support in order to mature the concepts and designs developed in the use 

case (i.e., proof of concept), in order to produce market ready products. Similarly, dedicated support, 

in terms of consultancy services and/or courses will be provided to technology users like oil and gas 

exploitation companies. Finally, technology facilitator, like oceanographic & hydrographic research 

center, will be involved into community for the development and for the use of the products. 

There are different revenue streams for the participants in UC 2  
- Maritime Robotics: Primarily the profit of the developments will be incorporated into the asset 

sale (the USV itself), or as a software, hardware or firmware upgrade.  
- SINTEF: intends to further develop the secure communication layer as a software module, it 

can be licensed to industrial partners as a separate module to enhance existing solutions 
together with advisory services 

- DNV GL: will use the learnings and outcomes of SafeCOP in its consultancy services addressing 
risk management  

The primary resources required would be someone with extensive knowledge on safety and 

certification, within targeted industries. This would allow tailoring the results with industry specific 

knowledge prior to targeting customers within a given business to ensure that any industry specific 

regulations or guidelines are met. Additionally, this allows identifying the barriers for adoption in the 

target market, such as patents, industry specific common practices, or financial. 

In this stage it is not easy to define a specific and detailed key actions list. This is because, currently, it 

is difficult to assess the maturity level of the concepts/frameworks/modules developed during 

SafeCOP and how these will be adopted by the industry. The main reasons for this are:  

- unanticipated technical challenges, despite testing during SafeCOP 

- many of the concepts developed in SafeCOP are currently on a conceptual level 

- few certified concepts/designs/components  

These need to be further developed and tested in further R&D or JIP projects for presentation as proof 

of concept for customers. 
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Some of the most relevant partners in the maritime industry are currently involved in SafeCOP: 

- DNV GL - certification society 

- Maritime Robotics - autonomous vehicle developer and operator, 

However, we see the need to involve:  

- actors active in the regulative work ,  

- components developers 

- other autonomous vehicle developers 

These may contribute by providing either the necessary heterogeneity of requirements and resources, 

to the necessary activities. 

The costs could be related to: 
- Employing external developers to resolve technical challenges  

- Possibly renting facilities for testing or development areas 

- Procurement of prototype components 

4.4.3 Automotive domain // Use Case 3, 4 and 5 
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4.4.3.1 CONTROL LOSS WARNING (CLW) SYSTEM – UC3 

Key Partners 

- Optimization and 
economy of scale 
Automotive 
manufacturers; 
Tier 1 suppliers; 
Single component 
manufacturers. 

- Reduction of risk 
and uncertainty 
Tier 1 suppliers; 
System integrators. 

- Acquisition of 
resources and 
activities 
V&V experts; 
Certification 
authorities; Experts 
in autonomous 
driving and in 
automotive device 
integration. 
 

 

Key Activities 

- Production 

V2X, OBU and core 
elements development 
integration of 
additional sensors; test 
of core elements and 
integrated system; 
system integration and 
validation. 

- Problem solving 

Sensor fusion to 
improve safety in 
cooperative 
automotive systems; 
applying machine 
learning to larger 
datasets to improve 
reliability; System 
customization of the 
system. 

- Platform/Network 
Defining interface 
between the different 
components. 

Value Proposition 

- Performance 
- Price 
- Risk reduction 

- Performance 
- Price 
- Risk reduction 

- Performance 
- Price 
- Risk reduction 

- Newness 
- Price 
- Convenience/ 
Usability 

 

 

Customer relationship 

- Co-creation 

- Co-creation 

- Co-creation 

- Co-creation 
- Dedicated 
personal assistance 
- Automated service 

 

Customers 

Archetypes 

Automobile 
companies and 
Vehicle 
manufacturers 

Connected car 
devices 
manufacturers 

Cooperative ITS 
(C-ITS) service 
providers 

Automotive 
electronic system 
manufacturers 

 

Key Resources 

- Physical 
V2X on board units 
based on GMVs 
current offer; V2X 
infrastructure; Testing 
sites and testing. 
vehicles 

- Intellectual 
Experimental data 
about platooning. 

- Financial 

Funds to mature the 
system. 

 

 

 

Channels 

- Dedicated 
Presentations to 
end-users 
- Conference tracks 
&community events 

- Dedicated 
Presentations to 
end-users 
- Conference tracks 
&community events  

- Dedicated 
Presentations to 
end-users 
- Conference tracks 
&community events 

- Dedicated 
Presentations to 
end-users 
- Stakeholder Events 
- Conference tracks 
&community events 

 

Pricing Model // Cost Structure 

- Staff for development, integration, support & 
management 
Implementation, validation and certification activities; 
Research activities; Production; Problem solving. 

- Sales & Marketing 
Dissemination costs; Relation with customers. 

- Acquisition and use of external activities and services 
Hardware manufacturing services; Component acquisition. 

Revenue Streams 

- Licensing 

- Licensing 

- Licensing 

- Licensing 
- Subscription fee 
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Under the scope of UC3, a control loss warning (CLW) application running on an On Board Unit (OBU) 

is under development. This application is capable of detecting losses of control in the vehicle based on 

sensor information and warn neighboring vehicles about the issue. The targeted applicative scenario 

is a platooning service in which the trajectory of the platoon is monitored and control losses like 

unintentional changes in direction, or speed are detected. Moreover, the CLW application includes a 

safety runtime engine which is capable of providing added value in terms of safety, in particular at the 

communications level. This runtime engine provides also fault prediction features based on data 

analytics modules aimed at predicting collisions in the platoon. The outcome of this engine is the 

definition of analysis models capable of being applied to a platooning application to help prevent 

collisions. The outcomes of UC3 can be applied in safety solutions for the automotive domain, with 

particular interest to cooperative systems based on autonomous or semi-autonomous driving. UC3 

partners identify four different customer segments: 

1. Automobile companies and Vehicle manufacturers (Orange) 

2. Connected car devices manufacturers (Green) 

3. Cooperative ITS (C-ITS) service providers (Blue)  

4. Automotive electronic system manufacturers (Pink) 

Cooperative ITS, automobile companies and device manufacturers are target market segments for the 

systems/services developed in UC3. For customers in these fields, value will be created by innovative 

analytics features which integrate the CLW application providing also collision prediction and safety 

control over communication troubles. Such application can be integrated in OBU enabling the 

possibility of platoon service improvement in terms of performance and safety. This represents an 

opportunity for several different customers in the automotive framework, such as electronics on board 

device manufactures, vehicle manufacturers and also smart, connected and cooperative mobility 

providers. Moreover, providing an application already developed, customizable and ready to be 

integrated in on board components represents also valuable costs and risks reduction for these 

customers. 

The most common way to attract possible customers is to exploit traditional channels like conference 

tracks and stakeholder events and dedicated end-user presentations. They are two complementary 

channels: the first is a general way to spread the knowledge of the developed application to a 

widespread audience attracting possible interested parties, the latter is a subsequent and more 

specific action, useful when there are consolidated contacts already established or created thanks to 

the first type of communication activities. 

Customer relationship consists mainly in co-creation, meaning creating value with customers engaging 

them during the design and implementation of new and innovative products. In this way, they can 

adapt the characteristics of the final product according to their own needs and requirements. 

Moreover also dedicated assistance and automated service represent other forms of relationship with 

customers that can be considered by UC3 partners even if they are quite different (direct contact and 

support offered to customers the first, self-service and autonomous decision taken directly by 

customers the second). 

Revenues streams will be determined by giving customers permission to use protected intellectual 

property (i.e. the CLW and platoon application will be) in exchange for licensing fees. Subscription fees 

could be considered as another venue stream: customer will pay for the use of a particular service. 

On the other side of the Canvass there are the key elements needed to develop valuable solutions and 

to present them to customers, starting from the outcome of the use case. Moreover there are also the 

costs arising from such key elements. 
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In more details, Key Resources include physical assets related to hardware and software components 

to deploy the application, which are basically related to the communication infrastructure (V2X) and 

the communication node installed on the vehicles (OBU commercially available and provided directly 

by GMV). Moreover specific physical resources (i.e. vehicles and a specific controlled site and road), 

are needed to execute tests. Key resources are also intellectual and financial asset. They are 

respectively, large data set about platooning in order to train and test the machine learning based 

runtime monitoring engine and funding to mature the CLW application increasing its TRL and bringing 

it close to market. 

Key activities are what is necessary to do in order to evolve project results into the value proposition 

for customers. They include CLW application production in terms of development of support hardware 

(V2X OBU) and core elements, integration of additional sensors information to reduce the number of 

false positives and eliminate false negatives, while extending the type of faults detectable. Further 

production actions are referred to validation campaign, starting from laboratory tests for each single 

component to integrated system tests conducted in a real controlled environment. Networking related 

activities are important as well. They consists in defining and deploying interfaces to assure the 

interoperability of the CLW application with other systems, simplifying its integration with other 

customers’ products. For example the CLW could be integrated with other C-ITS services provided by 

customers or by third parties. Finally, sensor fusion and more efficient machine learning methods 

(available thanks to larger datasets) can improve application reliability and therefore increase safety. 

These actions can be grouped in a third category, related to problem solving and system customization.  

To complete the competences of UC3 partners, some external key partners will be involved. They will 

have specific roles according to the following considerations. First group of partners contains 

automotive manufactures, tier 1 suppliers and single components manufacturers. They are considered 

as a valuable support for the optimization of the production and deployment activities. In order to 

limit risk related to the commercialization of the developed CLW application Tier 1 suppliers and 

system integrators will be involved. Difficult and time consuming task, like system integration, can be 

done by UC3 members but they can be demanded to specific partners, vertically focused on such 

specific task, reducing uncertainty. Instead, other partners must be involved in activities in which they 

have specific competences while UC3 members have limited or none at all. In particular, for this 

particular use case, V2V communication experts, certification authorities and autonomous mobility 

experts can complete the composition of an interdisciplinary partnership, providing their essential 

contribution. 

 

4.4.3.2 VEHICLES AND ROAD SIDE UNIT INTERACTION - UC4 

Key Partners 

- Optimization and 

economy of scale: 

FMI operative 
systems; 
Road authorities; 
Project partners 

- Reduction of risk 

and uncertainty: 

Project partners; 

Key Activities 

- Production: 

Operative pilot system; 
Integration plan to FMI 
operative systems 

- Problem solving: 

Operative pilot system; 
Integration plan to 
operative FMI systems 

- Platform/Network: 

Operative pilot system; 

Value Proposition 

- Accessibility 

- Performance 

- Newness 

- Accessibility 

- Performance 

- Newness 

- Getting the job 

done 

- Convenience 

Customer relationship 

- Co-creation 

- (Dedicated) 

Personal assistance 

- Communities 

- Co-creation 

- Personal 

assistance 

- Communities 

- Co-creation 

Customers 

Archetypes 

Road authorities 

Meteorological 

institutes 

Industries 

(representing an 

heterogeneous 

wide range)  

Fleet Owners 
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Road authorities 

- Acquisition of 

particular resources 

and activities: 

FMI operative 
systems; 
Road authorities 
 

Cloud service 
environment 

- Newness 

- Accessibility 

- Getting the job 

done 

- Performance 

 

 

- (Dedicated) 

personal assistance 
 

Key Resources 

- Physical: 

Operative pilot 

system; Pilot fleet 

- Intellectual: 
partnerships; 
Integration to FMI 
services; Dissemination 

- Human: 
Research group; 
Operative FMI services 
crew; Project partners 

- Financial: 
Research project 
budget; Fleet 
maintenance 

Channels 

- Dedicated 
Presentations to 
end-users 
- Conference tracks 
&community events 
- Stakeholder Events 

- Conference tracks 
&community events 
- Stakeholder Events 

- Conference tracks 
&community events 
- Stakeholder Events 

- Dedicated 
Presentations to 
end-users 
- Conference tracks 
&community events 
- Stakeholder Events 

 

Pricing Model // Cost Structure 

- Staff for development, integration, support 

&management: 
Research team; Fleet management  
- Sales & Marketing: 
FMI commercial services; FMI communications team 
- Acquisition and use of external activities and services: 
Dissemination activities(conference fees, travel costs) 
 

Revenue Streams 

- Licensing 

- Lending/Renting/Leasing 

- Usage fee 

- Licensing 

- Lending/Renting/Leasing 

- Usage fee 

- Licensing 

- Lending/Renting/Leasing 

- Usage fee 

- Licensing 

- Lending/Renting/Leasing 

- Usage fee 
 

 

The goal of Use Case 4 is to develop an interactive system in which RSU and vehicles communicate to 

exchange up-to-date local road weather information. This new service represents a win-win solution 

in which passing vehicles obtain weather information directly from RSU, and not indirectly from online 

weather services. In exchange, vehicles provide weather information collected by means of their own 

on board sensors to the RSU which forward such data to a data collection point, to be used as part of the 

updated road weather information. The goal is to collect from and provide to vehicles up-to date distributed 

and more detailed weather information. To do so, it is necessary to assure that the data exchanged 

between vehicles and roadside infrastructure can be trusted, and all kind of violation and distortion of 

the data can be reliably avoided. Starting from the goal of this UC, this section describes the BMC 

developed explicitly for the proposed system. According to the partners directly involved in this UC, 

there are three different customers segments: 

 Road authorities (Orange): For this type of possible customers the SafeCOP value proposition 

will consists on provide to them accessibility to a new service provided by them as previously 

described, increasing the performance of the already available solutions, increasing the 

information collected, including also the data provided by passing vehicles and at the same 

time, proposing a new services also to such vehicles. Road Authorities will benefit of more data 

which will be made available to vehicles, increasing their safety along the road, and to their 
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control operators, increasing their awareness of the road status. Customers of this segment 

will be contacted by means of different channels like dedicated presentation, industrial 

conference and stakeholder events. Once established a contact with them, relationship will 

be established by cooperating with them involving in the definition and realization of the final 

product, offering also a personal assistance, also specifically dedicated to single customer 

needs. Finally, as a results of these activities the revenue streams consisting on licensing, 

leasing and/or renting and usage fee for the developed system. 

 Meteorological institutes (Green): They are the second important customer archetype 

targeted by UC4 partners. The value proposition arising from SafeCOP is quite similar to the 

road authorities’ one. In this segment, the data collection process from vehicles is the most 

important part of the system, representing a quite innovative way to acquire real-time local 

and reliable data. Such local and real time data can be integrated with data provided by 

different sources and represents the additional value made available by SafeCOP. According 

to UC4 partners’ viewpoint, these customers will generate the same revenue type (basically 

licensing and usage fee) of the road authorities while a more generic channels (e.g. conference 

and stakeholder events) could be used with respect to the dedicated presentation considered 

as a primary channel to attract road authority customers.  

 Heterogeneous industries (Blue): Road authorities and meteorological institutes shall 

cooperate to use SafeCOP system, obtaining more detailed and real time weather information. 

Not only RSUs installed along the roads, but also networking infrastructures and cloud services 

are key elements of the proposed system. As a consequence cloud services providers could be 

SafeCOP UC4 costumers, acting as an ICT company for road authorities and/or meteorological 

institutes which will be no more in charge of all networking and cloud issues. All the three 

considered customer segments belong to the same specific market and therefore they share 

similar BMC blocks determining a quite similar commercialization strategy, even if all of them 

have their own peculiarities. 

 Fleet owners (Pink): fleet owners represent another important customer segment. For them, 

UC4 outcomes will represent a valuable solution in terms of performance increasing and 

service accessibility (i.e. a detailed and more reliable weather forecast and notification service, 

in real time available for drivers of the fleet). To obtain these benefits fleet owners should 

install OBUs on their vehicles to enable the communication with the RSU equipped with 

Weather Stations. Therefore UC4 partner will support their customers involving them in the 

system creation (co-creation) and with a dedicated personal support during the use of this 

system. For this service, revenue will be generated by customers manly in form of licensing, 

ranting and usage fee. 

In order to adapt the value propositions to the selected customers archetypes, starting from the 

project results, partners have to provide key elements (i.e. activities, partnerships and resources) while 

considering a cost structure, as reported in the BMC table. In particular it is possible to view that road 

authorities are not only possible customers but are also key partners, providing a valuable support to 

FMI and the other UC4 partners, reducing risks, enabling a scale economy and assuring needed 

resources. Such key resources can be classified as physical, which consists in fleet a pilot infrastructure 

to deploy the service, human (research groups, operative service crew and sales department) and 

financial, mainly related to further research funds and fleet maintenance and intellectual, including 

dissemination and strategic partnership establishment. Finally, key activities will be system 

integration, definition of a cloud environment and deploy pilot systems.   

To obtain and maintain the aforementioned key elements, that is to dispose of properly offering to 

customers, is needed a cost structure as reported in BMC table. In more detail, such costs include staff 
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for development integration and management of pilots and fleet, commercialization and 

communication (done by UC4 partners) and costs for external dissemination activities. 

4.4.3.3 V2X communications for road safety and traffic monitoring – UC5 

Key Partners 

- Optimization and 

economy of scale: 

Single components 
manufacturers; 
Automotive 
companies; Mobility 
LPA; Road 
Authorities 
- Reduction of risk 

and uncertainty: 

System integrators 

- Acquisition of 

particular resources 

and activities: 

Telco operator 
Cloud service 
provider 

 

Key Activities 

- Production: 

Development of core 
elements; Testing in 
LAB of each core 
element; Core 
elements integration; 
Testing in Field of 
integrated system 
- Problem solving: 

Customization of single 
components and/or 
integrated system 
according to 
customers’ needs 

- Platform/Network: 

Central control unit 
and data analytics 
platform maintenance 

Value Proposition 

- Newness 

- Customization 

- Getting the job 

done 

- Newness 

- Customization 

- Getting the job 

done 

- Accessibility 

- Risk reduction 

- Customization 

 

 

Customer relationship 

- (Dedicated) 

Personal assistance 

- Co-creation 

- (Dedicated) 

Personal assistance 

- Co-creation 

- Co-creation 

- Dedicated personal 

assistance 

- Communities 
 

Customers Segments 

Public 

transportation 

authorities 

Road authorities  

System 

integrators 
 

Key Resources 

- Physical: 

Testing sites (urban 
and extra urban);  
Testing Vehicles; Cloud 
infrastructure; 
Network infrastructure 

- Financial: 
Funds to mature the 
system close to 
market; 
 

Channels 

- Stakeholder Events 

- Dedicated 

Presentations to 

end-users 

- Conference tracks 

& community events 

- Stakeholder Events 

- Dedicated 

Presentations to 

end-users 

- Conference tracks 

& community events 

- Innovation Focus 

Groups 

- Conference tracks 

& community 

events- Online 

promotion and web 

marketing 
 

Pricing Model // Cost Structure 

- Staff for development, integration, support & 
management: 
Production activities (described in the Key Activities); 
Customization and problem solving activities 

- Sales & Marketing: 
Contacts and relation with customers 

- Acquisition and use of external activities and services: 
Components acquisition (Camera, OBU and Environmental 

services); External partnership for telco and cloud 

infrastructures 

Revenue Streams 

- Licensing 

- Subscription fee 

- Asset sale 

- Licensing 

- Subscription fee 

- Asset sale 

- Licensing 

- Usage fee 

- Subscription fee 
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The objective of UC5 is to define a V2I system which aims at controlling a traffic light in a cooperative 

manner to increase safety at road intersection and improve traffic management. To reach this goal the 

system will integrate fixed cameras and video processing software executed on RSU-C, OBUs and WSN. 

A centralized controller with a data analytics platform processes the in-formation received from them 

and perform actuations both on the traffic light itself and on the OBUs. 

Use case 5 partners target three different customers segments for the integrated system described 

above: 

 Public transportation authorities (Orange): Local Public Administrations will be targeted as 

end users and potential customers of the proposed value solutions. Especially LPA with an 

advanced roadmap in smartcity and intelligent traffic system will be interested in innovative 

solutions with safety by design concept and therefore addressed with special attention.  UC5 

value propositions for this customers segment are, in order of importance, a) the innovation 

of the proposed solution, which is evinced from market analysis, reported in this document, 

b) its modularity which enables to tailor the final solution to the specific needs of individual 

customers, and c) the availability of advanced features which help them in fundamental jobs 

like traffic optimization and safety monitoring at road intersections. As shown in table strategy 

for distribution will consider the following strategic channels: stakeholder events, organized 

by LPA, or where they are invited, dedicated presentation to end-users and customers and 

industrial conferences and dissemination events. Once involved some customers, 

relationships with them are maintained basically establishing direct and dedicated personal 

assistance to LPAs, in order to meet their specific needs which are the end-users of the 

proposed system. Moreover, considering the customizability of the proposed solution, co-

creation and co-working with customers could be an important relationship, involving their 

ICT divisions directly in the solution customization. Finally, as a results of the value proposition 

to customers, revenue streams will be available. They arise mainly from licensing the 

integrated solution (or one or more of its subcomponents), subscription fee paid by customers 

or simply by selling the ownership of the integrated system or of some of its parts. 

 Road authorities (Green): UC5integrated solutions as well as some of its subcomponents (e.g. 

RSU-C and/or WSN) could be applied also for highway and motorway monitoring. Therefore 

they will be proposed also to customers in duty of motorways and highways management. 

Belonging to a market segment quite close to the previous customers’ archetype, road 

authorities share with them a quite similar BMC, for those aspects concerning value 

propositions, customer relationships, channels and revenue streams. 

 System integrators (Blue): UC5 outcomes could be integrated in already available platform for 

traffic management and road safety, adding important and innovative features. Therefore 

system integrator could be possible customers. Value propositions from them will consists of 

accessing to a system already integrated which can be easily added to their already existing 

platforms. Moreover they benefits also from a reduction of risks they may incur when 

purchasing and developing this system by their selves. It is worth noticing that another 

important value of the proposed UC5 outcome is its customizability. It is a very important 

characteristics for this type of customers which can adapt the product to their particular 

requirements, fostering the integration in their own products. To attract potential customers 

in this segment some channels will be used. Innovation group and forum could be an 

important way to contact system integrators as well as conference and industrial fairs and 

events. Online promotion and web marketing could be other important opportunities. 

Integration of UC5 system in customers products will required tight relationships between 

them and project partners. Support will needed during the (co)-creation of the customer final 



 D6.3 JU GA# 692529 

©TheSafeCOPConsortium    Page 55 of 80 

 

 

product. Alternatively, customers which do not want to involve directly SafeCOP partners in 

their project definition may want dedicated direct support for specific integration and 

customization activities. Finally, for this customer segment revenues will consist mainly on 

licenses accorded to them, on a pay-per-use fee or a subscription fee. 

One of the main goals of the BMC is to define what is needed to evolve the value proposition to match 

the specific customer segment needs. For this purpose key activities, partners and resources are listed; 

also the cost structure to pay for these key elements are considered in the BMC. In more details, key 

activities include development of core elements, their test conducted in controlled environment and 

their integration into the final platform. Once the final solution is available, it will be tested in real 

operative conditions in selected pilots. Moreover key activities includes also the customization of 

single components and/or integrated system according to customers’ needs. To scale the proposed 

platform the central control unit should migrate to a robust and reliable cloud infrastructure. 

Key resources manly consist of physical and financial assets. Urban and extra urban test site, and 

vehicles are needed for a large test and validation campaigns, and networking/cloud infrastructure to 

deliver the service and support its scalability. Funds, for example from other national or EU research 

projects and/or business angel and venture capital, are needed to increase the system TRL, bringing it 

close to market. 

SafeCOP solutions for V2I cooperation will fit into existing ecosystems where the presence of 

incumbent operators will be strategically considered as key partners to strength the value proposition. 

LPA, road authorities and maintainers of motor infrastructures can be considered not only customers 

but also key partners as they will provide important user requirements and also critical sites for testing 

and tuning. Partnering with end-users is considered very powerful from a business development point 

of view. Similar considerations can be done for system integrator, considered customers as well as 

potential partners. Partnerships with system integrators can help reduce risks by demanding to them 

the integration of each system components into the final platform, allowing each other partner to 

focusing only on its own component or subsystem. Moreover, a strategic alliance with automotive 

OEM will be considered as part of the business initiative. The SafeCOP solutions for vehicles like OBU 

will greatly take advantage of the strength in the technical and business development of a major 

vehicle part producer. The Insurance companies will be important partner too, as they could provide 

a strategic point of view (from a business perspective) related to the development phase. Partnership, 

telco operators solutions will mostly utilize communication provided by carriers and a strategic alliance 

with telecommunication will be a win-win-win proposition to all. The Customers will benefit from a 

wholesale offering, the Telco with high added value solution and the SafeCOP providers of an 

important channel to the end users. Finally, data center/cloud service providers could be considered 

as valued partners in order to dispose of key resources needed also for leveraging costs and increasing 

performance, increasing the solution scalability. 

4.5 KNOWLEDGE PROTECTION PLAN 
Several outcome will be available during the project and after its conclusion. SafeCOP partner are 

aware of issues concerning the knowledge protection. As a consequence, partners have started to 

work on knowledge protection plan already during Y2 of the project. Disclosing information to attract 

potential customers is a necessity but also a tricky process, requiring such protection plan in order to 

prevent they use such information without partners’ consensus, or for not agreed purposes. At the 

same time also internal knowledge protection has to be considered. Confidentiality issues involve also 

the cooperation among partners, which from one hand have to cooperate to reach SafeCOP objective 
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but from the other hand they could be competitors and therefore not intentioned to disclosure they 

confidential strategic information.  

Intellectual Propriety Rights – IPR and Non-Disclosure Agreement - NDA are the two pillars of the 

knowledge protection plan, presented and used in SafeCOP. 

4.5.1 Intellectual Propriety 

Intellectual property includes products, work or processes, methodologies and reference architecture 

created and owned by a company. For highly innovative companies, IP should constitute a defense for 

all the most important intellectual assets, which represent a strategic advantage with respect to the 

competitors, in some cases being more valuable than physical assets. There are four different 

categories of IP: 1) Patents, which cover tangible things and last for 20 years; 2) Trademarks which 

protect names, symbols, phrases etc., associated with specific products and/or services;3) Copyrights 

cover written and artistic expression, including also software. It is important to highlight that their 

scope is limited to the implementation of the idea and not the idea itself. Copyright precludes all expect 

the owner to reproduce and commercialize its content; 4) Trade secrets are all the knowledge and the 

“know-how” of a user which represents its advantage with respect its competitors. 

In order to avoid possible future conflict it is mandatory to clearly identify and declare what is the 

background of the project, as explicitly reported also in the project Grant Agreement. In particular as 

reported in such document, the word “background” includes any data (i.e. information, know-how and 

also IPR) that is held by project partners before the begin of the project and that are needed to the 

project implementation and results exploitation. This is probably one of the most critical issues 

because from one hand the holder of the background want to keep it reserved, from the other hand 

such background can be necessary for other partners to implement their own work in the project. 

4.5.2 Non Disclosure Agreement 

Non-Disclosure Agreement (NDA) is a fundamental part of the knowledge protection plan. It is well 

known that information sharing among partners during a research project is necessary to obtain the 

desired results. Moreover it is needed to take into consideration confidentiality issues in order to 

prevent misappropriation and unauthorized use of sensitive information, related for example to 

developed technologies, business strategy and other types of confidential data. During research 

project, like SafeCOP, partners involved are supposed to cooperate even if they are competitors 

operating in the same market segment; therefore they want to keep sensible and strategic information 

secret to maintain their competitive edge. The purpose of a NDA is to enable the cooperation during 

the project while assuring information confidentiality. In order to do so, this tool identifies which are 

the relevant information whose usage is restricted and the confidentiality obligations for each involved 

partner during the whole duration of the project, including also the exploitation/commercialization 

phase after its conclusion. 

EU Commission considers IPR issues, including also NDA a fundamental component of H2020 Work 

Programme. Therefore the European IPR Helpdesk has produced some NDA templates to be used in 

research projects. Such documents are based on the acknowledgements and lesson learned during the 

support activities provided by its employees as well as on the users’ feedback. Such documents should 

be considered as a reference starting point, being adapted according to project consortium needs. 
 

4.6 EXPLOITATION PLAN IMPLEMENTATION – GUIDE LINE 

As previously said, it is crucial to start the implementation of the exploitation plan proposed by each 

partner already during the project. This chapter briefly explains the methodology adopted by the task 
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leader to track the exploitation progress by collecting information from all partners, while the next one 

will present the activities done during this second year of project. 

Aitek as Exploitation leader and responsible for this document, provides to each partner a 

questionnaire to be periodically updated each six months, starting from the first reporting period 

(M12-M18). This questionnaire is an excel file, in which partners have to fill a different sheet for each 

reporting period corresponds to a sheet. The file is attached in the annex of this document and its 

content is structured as: 

 Each line corresponds to an Exploitation Opportunity (ExO), proposed by one or more partners 

in the project proposal. This represents the base line, the starting point of the exploitation. 

 Lines are grouped per Use Case. This is an important point because many exploitation 

opportunities involve all the partner of a use case and start from the integrated systems 

developed in the use cases. 

 In each sheet there are columns containing: 

o All the ExOs, as reported in the DoW. 

o Partners involved in each ExO. 

o Actions done in previous reporting period. 

o Actions done in the current reporting period. 

o Future plan and ExO update. 

The common template for each UC is the following, as shown in the next chapter. 

 <Exploitation Opportunities as reported in the DoW> (<Partners involved>) 

o <Actions done, results and benefits obtained so far, concerning this Exploitation 

Opportunity> 

o … 

o <Eventual plan updates for Y3> 

o … 

4.7 EXPLOITATION PLAN IMPLEMENTATION 

The contents of this chapter are collected by Aitek and provided by each project partner. 

This list is important because it reports the project benefits obtained by each partner competitiveness, 

as requested by reviews during Y1 review. Such benefits mainly consists in i) increased competences 

and knowledge, ii) new features for already existing partners’ products/services, iii) new 

products/services, iv) new commercial partnerships and v) new funding opportunities. 

4.7.1 Healthcare domain// Use Case 1 

1. Follow-up funding to mature the demonstrator closer to market (DTU - DTI - MIR - OUH – TEC) 

o DTI has applied internal funding opportunities to explore additional technological 

tracks to strengthen the commercial opportunities. This will continue in the next 

period. 

o DTU has applied to Innovations Fund Denmark to further develop the cooperative 

robots for the agriculture market. However, the proposal was rejected. We will 

resubmit. 

2. Develop solutions for a minimum of 5 industrial customers (DTI – TEC) 

o Dialogue with several industrial partners on non-hospital uses of the demonstrator 

platform technologies. 

3. 3 hospital customers during the project runtime (DTI - TEC) 
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o Dialogues with several Danish hospitals have been initiated and the bed moving 

demonstrator is gaining a lot of positive attention. 

4.7.2 Maritime domain // Use Case 2 

4. Follow-on opportunities in integration and in improving/developing new autonomous boat 

functionalities (MARO - TEK - DNVGL - SINTEF) 

o Some relevant activities done in Task 2.3, which is focused on safety analysis for CO-

CPS and which is led by DNVGL. 

o During Y3, partners intend to use the safety analysis methodology they developed in 

Task 2.3 to projects related to remote controlled systems and maritime autonomous 

bridge systems 

5. 3 new project applications within a year of project end and 5 in the following two years 

(SINTEF) 

o No activities done up to now. 

6. Application of SafeCOP concepts and experience in building an unmanned ship demonstrator 

to perform environmental surveillance of Norwegian Sea and Arctic areas (DNVGL) 

o DNVGL has presented the safety analysis framework developed within Task 2.3 in WP2 

and UC2 to different DNV GL Business Areas representatives, and based on their 

comments we have improved our input for D2.4. 

o During Y3, partners intend to use the safety analysis methodology developed in Task 

2.3 to projects related to remote controlled systems and maritime autonomous bridge 

systems 

7. Dialogue with potential users within markets like the Oil & Gas sector, geophysical surveying, 

bathymetry and oceanography 

o No activities done up to now. 

8. Promote the results of the SafeCOP evaluation with regard to maritime safety aspects 

especially towards IMO 

o Some relevant activities done in Task 2.3, which is focused on safety analysis for CO-

CPS and which is led by DNVGL. 

o During Y3, partners intend to use the safety analysis methodology  the developed in 

Task 2.3 to projects related to remote controlled systems and maritime autonomous 

bridge systems 

4.7.3 Automotive domain // Use Case 3 

9. Using SafeCOP results in existing systems like fleet management, car-sharing and car-pooling 

solutions, remote diagnosis and vehicle health report, multimedia and infotainment, stolen 

vehicle tracking, tow notification, etc. (GMV) 

o Activities related to this ExO are not yet started;  they can only start after project 

results are available 

o During Y3 and/or after project conclusion, GMV will apply the knowledge and 

technology developed under the scope of SafeCOP and tested in UC3, in existing C-ITS 

solutions developed by or in collaboration with GMV. 

10. Integrating SafeCOP results in new solutions in the autonomous driving domain (GMV) 

o Activities related to this ExO are not yet started;  they can only start after project 

results are available 

o GMV is very interested in the automotive domain, and therefore wish to develop new 

applications for autonomous and collaborative driving domain. The results obtained 

from SafeCOP will be used (during Y3 and/or after project conclusion) to design and 
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implement safer and securer solutions, in particular during a possible transition 

period, where traffic will be a mix of autonomous and manual driving. 

11. Decrease the costs for designing, integrating, testing and certification of new products, 

strengthening the positioning of the company in the automotive Electronic and Telematics 

Control Units (ECUs and TCUs) domain (GMV) 

o Activities related to this ExOare not yet started;  they can only start after project 

results are available 

o Being safety and security a key point in the development of collaborative driving 

solutions, its development and testing is quite expensive. It is expected that the results 

of applying a safety runtime monitor into future solutions will simplify the 

development and testing of better solutions, thus decreasing its cost. Results 

concerning this ExO will be available during Y3 and/or after the project conclusion. 

12. New studies and technologies in safe and secure cooperation in embedded systems (ISEP) 

o Contributing towards extending open-source simulation tools and other frameworks, 

enriching the community. 

o Application of the technology under development into other areas. 

o Publish ongoing work on security and network timing analysis. 

13. Adding SafeCOP components to their data analytics platform for knowledge discovery of 

automotive scenarios and interconnected embedded systems, developing solutions for a 

customer or as part of another project (IMPARA) 

o Starting from simulated scenarios, a workflow for the analysis of data deriving from 

cars has been developed. Different tests performed to find the most realistic 

application scenarios. The current workflow allows the user to find critical situations 

(i.e. leading to a crash) and, if needed, to correct them suggesting proper functioning 

parameters 

o Activities planned for Y3 are enriching the simulation algorithms to build more realistic 

sets of data and working with data deriving from real experiments are  

4.7.4 Automotive domain // Use Case 4 

14. Evolution of the demonstrator needed to reach market readiness (FMI - MOBISOFT) 

o First level pilot completed, including IoT Cloud service. Now is operating with Road 

Weather Station (RWS) data and vehicular friction data; this is offered as location-

based service. 

o IoT cloud engine tailoring, pilot IoT service tailoring, implementation of SITO's Louhi 

data collection system, increase friction data collection to multiple vehicles are 

activities planned for Y3. 

15. Present the use case 4 demonstrator as a showcase of security system against hostile attack 

in the field of the communication between RWS and passing vehicles (FMI - MOBISOFT) 

o Three scenarios prepared for general operation without safety features. For the 

vehicle-to-vehicle and vehicle-to-RWS communication scenarios the sets of reference 

measurements is ongoing. 

o Complete reference measurements. Complete the evaluation of general operation 

and prepare piloting procedure and material. Start the implementation of SafeCOP 

security features (validation and runtime monitoring) are activities planned for Y3. 

16. Enlarge the amount of weather information to improve the reliability of the forecast, including 

also data from passing cars acquired by the RWS (FMI) 

o Currently, truck fleet consisting of 9 vehicles instrumented for vehicular 

measurements. So far 3 trucks have provided friction data.  
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o 6 trucks collect and generate friction and road weather information continuously. 9 

trucks are collecting vehicle telematics data, with 3 different types of equipment 

(3+2+4) 

4.7.5 Automotive domain // Use Case 5 

17. Exploitation task leadership (AIT)54 

o Activities done so far: Write exploitation chapter in D6.2 (during Y1); Selection of the 

Business Model Canvass (BMC) as a reference for all use cases (during Y1); Market 

analysis update (during Y1); Track the implementation of each partner exploitation 

plan (ongoing activity); Support partners, providing template and reference examples 

of BMC (ongoing activity done together with ROT). 

o Plan for Y3: Include new analysis as explicitly requested by reviewers during Y1 review:  

Competitors and market barriers analysis; Freedom to operate analysis; Knowledge 

protection plan 

18. Propose new products to its customer for traffic management and monitoring system, 

focusing on the road side infrastructure 

o New features are under definition and development and they will be added to Aitek 

video monitoring solution. At the end of the project they will be at different TRLs, 

consequently they will need further improvement to reach the market. Meanwhile 

Aitek started a more detailed and concrete strategy to attract new customers 

proposing to them SafeCOP outcomes. 

o As an output of the SafeCOP project, Aitek will increase the set of events detectable 

with its video monitoring platform. Moreover, also advanced autonomous self-

diagnostic features, and acquisition and elaboration redundancy, are new important 

features, which will be available after the project. Aitek will disseminate the results to 

heterogeneous interested parties like Large Enterprises (LEs), stakeholders, Local 

Public Authorities (LPAs). Such parties will be selected among Aitek network, including 

for example system integrators, customers and suppliers. The definition of a specific 

plan on how to spread SafeCOP results to them is an ongoing activity which will end in 

the next few months. 

19. Integrate its consultancy portfolio in the development of embedded system, with particular 

reference to vehicular onboard system (INT) 

o No activities done up to now. 

20. Enlarge its portfolio of competencies and products. In particular a vehicular telematics box 

that is under development to host the communication strategies tailored for V2I 

interaction(IBTS) 

& 

21. Platform will be ready to enable future services considering monitoring of driver behavior and 

active interaction with the roadside infrastructure (IBTS) 

o Acquisition of competence on the product criticalities linked to the recommendations 

emerging from an in-depth safety analysis. Expertise on a new analysis methodology 

(process-centric) is being exploited to acquire a new customer in the robotic market. 

o Definition of a framework of collaboration with VOD for the development of brand 

new telematics box with extended communication capabilities (to be defined) and 

ADAS functionality. 

                                                           

54This is not a direct and concrete ExO, but it includes necessary actions to coordinate the exploitation task and to boost the other ExOs. 
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22. Enlarge the range of services and market of its telematics boxes ready to encompass also V2I 

communication and to improve the range of services and possible customers, as well as to 

perform a deeper analysis and profiling of the driver behavior (VOD) 

o Continuous interaction with insurance company experts (commercial & technical) to 

identify new features and indexes to be added to both VOD telematics boxes and VOD 

or third party server-side services. 

o Definition of a framework of collaboration with IBTS for the development of brand 

new telematics box with extended communication capabilities (to be defined) and 

ADAS functionality. The new box is planned to be proposed to VOD customers 

(insurance companies) in Q1 2019. 

23. Disseminate the use case outcomes by developing a detailed business plan (ROT) 

o Analysis of the market environment of own specific SafeCOP outcomes, related to 

security of 802.15.4, using the Business Model Environment (BME) methodology. 

Collaboration with WP6 Leader in order to enhance and improve the Business Model 

Canvas as a tool used for the SafeCOP exploitation plan. In particular we are 

collaborating with Aitek to develop the BMC survey for taking info and data among 

partners.  

Thanks to our first SafeCOP outcomes, we have submitted a SME Instrument related 

to Horizon2020 cryptography topic (DS-06-2017: Cryptography). 

o Regarding our SafeCOP outcomes, our plan is to identify the Customer Segments and 

define the Value Proposition, using the Business Model Canvas approach. Thanks to 

this strategy, we will plan to engage about 3 potential customers with a prospect on 

"porting security schemes over their IoT installation". Besides these actions, thanks to 

the improvement of our skills about the Stamp Methodology during the project, we 

will take into account the development of a business model regarding this 

methodology. Moreover, we will evaluate security for WSN in the automotive field for 

short range V2X communications (national research project). 

24. Increase the applicable framework for its software, including also the traffic control and 

management (IMPARA – CNR) 

o Defining the requirements of the system and the data sources involved in the analysis. 

o Defining analysis workflows with simulated and real data 

25. Demonstrating the feasibility of the approach, contacting for demos and showcases main 

players already in the first years after the project conclusion, will contribute to establish 

partnerships and alliances. Moreover, produce a demo system on the car-side, valuable to 

obtain results from in field-validation and to address more effectively possible stakeholders 

(AIT - INT - IBTS - VOD - ROT - POLIMI - CNR -IMPARA - UNIVAQ) 

o The development of the final demonstrator is ongoing. For now, each partner is 

working on the definition and implementation of the system components (i.e. OBU, 

RSU-C, WSN and controller). Meanwhile all the partners of the Italian UC are working 

on the definition of the interfaces to integrate all the elements. This planning activities 

consists of selection of the communications technology and specification of data 

format. 

o Each partner will end the development of its component and interfaces by the end of 

Y2. The plan is to have the possibility to show the functionalities of each UC5 

demonstrator element in a “non-integrated” way. Italian partners will work on the 

integration of these components during Y3 to complete the demonstrator no later 

than Q3-2017. In this way, we will have at least six month for test, bug fixing and 

validation of the final prototype. At the same time, during Y3 we will start to select 
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which main player will be contacted for demos and showcases after the project 

conclusion. A useful support in this action will be provided by the Business Canvass 

Model which will be prepared by ROT, AIT and the other Italian partners. 

Identification of the structure of a possible demo at least in terms of simulation of the 

considered scenario. Scouting of new calls for H2020 project where to exploit the 

Safecop outputs 

4.7.6 General approach demonstrator // Use Case 6 

It is worth noticing that this use case is on a more theoretical level, no LE are involved in this UC and 

does not target any concrete product but aims at demonstrating the SafeCOP general approach. 

Nevertheless, Exploitation opportunities and related activities and plans by UC6 partners are here 

reported. Such ExOs were not part of the DoW, but they were added during Y1. 

26. Follow-up funding to mature the testing tools closer to market (KTH) 

o (1) A new test automation project has been started within EU Eureka framework (2) 

Discussions on a follow up testing project with a leading European vehicle OEM have 

begun 

27. Develop a business plan to exploit the testing tools (KTH) 

o Discussions have begun with KTH Innovation to develop a business plan. 

28. A template GSN pattern for arguing safety will be developed.  The purpose of this work is to 

create a reusable pattern that can be used a basis in a GSN-based safety case. The aim is to 

use this  pattern in customer projects, when arguing safety (QAMMCOM) 

o This is described in TB034. The pattern is initiated and some progress has been done. 

o The pattern is partly ready, and is partly used in a customer project. 

o To be done: write a report on usage and outcome. 

29. A business model with certified safety contracts for automotive components is developed. 

Using this model we aim to make automotive OEM - supplier business relations more effective. 

The goal is to apply the model in customer projects (QAMMCOM) 

o The model has been initiated, description is now completed in a draft version. 
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5 STANDARDIZATION AND CERTIFICATION 

5.1 INTRODUCTION 
A fundamental challenge for the safe deployment of CPS in general is the need for effective safety 

assurance. Having a safe CPS is insufficient if we cannot demonstrate that it is safe to deploy: humans 

and the environment should not be exposed to intolerable risk. Safeguarding the public requires safety 

engineering and certification, which require developers to undertake major efforts at large cost. But 

unlike traditional safety-critical systems, CO-CPS have emergent behavior, may evolve throughout 

their lifetimes, are initially too immature for safety certification, have long working lives, are 

redeployed into new or changing environments, or are reused (in whole or in part) in newer solutions 

or within newer contexts.  

Task 6.3. Standardization and Certification activities aims to actively contribute to and influence 

standardization processes and international regulations in different domains (automotive, 

communication, robotics and maritime) and in this way foster technologies and solutions developed 

during the research activity, notably those of the performance/safety requirements of CO-CPS 

addressed by the real-world applications tackled by SafeCOP. 

The standardization plan is crucial in achieving widespread adoption of SafeCOP methodologies. 

Chiefly, the standardization effort will target bodies such as IEC, ISO, ETSI, CEN and C2C-CC.  

Through this task, the SafeCOP partners will conduct continuous monitoring of progresses, identifying 

components and methodologies ready for standardization, preparing standard proposals, and 

submitting them to the appropriate bodies, leveraging the connections already in place between 

SafeCOP partners and these standardization bodies. 

Here are listed the main certification & standardization related activities performed during Y2 

1. Preparation of the standardization plan in July/Aug 

2. Release of the standardization plan (draft) in Sept 2017 

3. Actively participated in a “Joint SafeCOP and Esplanade workshop” – Sept 2017, Stockholm for 

elaboration of certification related challenges in the context of Co-operating cyber-physical 

Systems. 

4. Conducted the standardization survey during Sept/Oct 2017. 

5. Conducted one workshop at MDH on ETSI platoon communication standards by Katrin Sjoberg 

(Volvo and ETSI) during December 2017 

6. Identified certain potential standardization material from WP2 (MDH & SAFI) during January 

2018  

7. Initiated discussions with Erwin Schoitsch (AIT),  a leading expert in certification  to support 

SafeCOP standardization activities ( https://www.researchgate.net/profile/Erwin_Schoitsch )- 

Feb 2018 

Some the above activities are described in detail in following subsections 

5.2 SAFECOP STANDARDIZATIONS AND CERTIFICATIONS PLAN 
The plan was prepared by Sasi Punnekkat, Hans Hansson(MDH), Stefano Delucchi, Massimo Massa 

(AITEK). It is reported below. 

1. Initiation of a survey to collect information from all partners regarding which safety 
standards are of interest to them, if they are currently involved in standardization activities 

https://www.researchgate.net/profile/Erwin_Schoitsch
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and if they are interested in organize standardization workshop etc. A summary of findings 
from the survey will be circulated in Q4-2017. 

2. Ways of communicating with/influencing the standardization bodies to be identified and 
included in the detailed plan Q1-2018 

3. Elaboration/dissemination of certification related challenges in the context of Co-operating 
cyber-physical Systems to make the community aware of our requirements. Examples are a) 
active involvement 5th Scandinavian Conference on SYSTEM & SOFTWARE SAFETY Stockholm 
May 2017and b) Organization/involvement in “Joint SafeCOP and Esplanade workshop” – 
Sept 2017, Stockholm (by Qamcom & KTH) etc. This will be an ongoing activity throughout 
the project duration. 

4. Activate the communication channels to standardization and certification bodies which we 
have already identified (as part of application) and which will be identified subsequently 
through the ongoing survey. Examples of such communication channels include partners 
from other ongoing/ recent projects, individuals within the SafeCOP project involved with 
standardization as well as external persons associated with us who are active in this field. 
Preparation of such a list Q1-2018 

5. Plan and conduct 3 workshops related to Safety certification and standardization. The first 
workshop is planned for Q4-2017 (Most probably on December 19 at MDH, related to the 
ETSI standards) 

6. Draft plan to be refined and consolidated as part of D6.2 (M24).   
7. Identify concrete ideas from the research to be put forth for standardization- Ongoing 

activity from Q4-2017 onwards. Some partners have already proposed some preliminary 
ideas, more details are reported in the partners’ activity description. 

8. Identify potential windows for targeting standards relevant to SafeCOP (one suggestion is to 
contact experts such as Erwin Schoitsch (AIT, Vinenna) and define a detailed action plan. Q3-
2018 

9. Influencing standardization/certification bodies (as and when opportunity arises) 
10. Prepare final report on outcomes which will be included in deliverable D6.4 (M36). 

5.3 SAFECOP STANDARDIZATION SURVEY 
MDH Initiated a consortium wide survey to collect information from all partners regarding which 
safety standards are of interest to them, if they are currently involved in standardization activities 
and if they are interested to organize standardization workshop etc.  

5.3.1 Objectives, methodology 

The survey aimed to identify and establish links to the relevant standardization/certification bodies 
as well as cooperate with other relevant projects on standardization 

5.3.2 Summary of survey results 

We received 13 responses from various partner representatives. We also received information from 

some other partners stating that the information provided as part of SafeCOP application is valid from 

their perspective. 

Respondents to the survey:  Nils Mullner(MDH), Carl Bergenhem(Qamcom), PekkaEloranta (SITO), 

Silvia Mazzini (Intecs), Massimo Massa (AitekS.p.A), Matteo Grotto (IBT Solutions), Pomante Luigi 

(UniVAQ), Ali Balador (RISE), Henrik Thane (SAFI), Elena Cinque (UniVAQ), Elisabeth Uhlemann 

(MDH), Stig Petersen (SINTEF), TimoSukuvaara (Finnish Meteorological Institute). 

The following standards were mentioned as those most important for the participant’s organization. 

The number of participants who are interested in the standard is shown within parenthesis. 

1. IEEE 802.11p (10) 
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2. ISO26262 (7) 

3. IEEE 1609 (5) 

4. IEC 61508(4) 

5. ETSI Standards, specifically ETSI ITS G5 (3) 

6. 5G (2), 4G 

7. ISO 13894 

8. OMG models for Safety 

9. IEEE 802.15.4 

10. IEEE 802.15.9 

11. EN50159 

12. IEC61784-3  

Main outcomes can be summarized as follow: 

 Need for training 

o Two participants stressed the need for training on standards (at least A general SOTA 

overview of safety standards to align all partners knowledge). 

 Persons involved with standardization 

o Swedish AG8 for ISO 26262 : Carl Bergenhem 

o Finnish 5G-Safe: Pekka Eloranta 

o ISO26262 for motorcycle: john.favaro@intecs.it 

o IEEE 802.11p: Ali Balador 

o EN50128 : Henrik Thane,  

o ETSI ITS G5:  Elisabeth Uhlemann, Ali Balador, Hans Hansson 

o IEC 61508 : Thor Myklebust, thor.myklebust@sintef.no,  

 Potential Projects for collaboration regarding standardization 
o AMASS, AQUAS and MEGAMART ECSEL projects (INTECS) 

o ECSEL AQUAS  (UNIVAQ) 

o ELECTRA (RISE) 

o Celtic Plus CyberWI 

 Persons ready to support WS 

o Carl Bergenhem (QamCOM): could potentially assist in organizing a WS around 26262.  

o Silvia Mazzini (INTECS) : can support WS on ISO26262 as well as in training on ISO26262 

o Stig Petersen (SINTEF): EN50159 Safety-related communication in railway 

transmission systems.  

 Upcoming opportunities for influencing standards 

o 26262 is in late stages of creating the second edition.  

o SOTIF is in late stages of creating the first edition.  

o Safety &security aspects could be worthy to standardize 

o Safety outage for platooning  

o EN50159 Safety-related communication in railway transmission systems is open for 

discussion. SINTEF plan on using EN50159 "as-is" for the safety framework for wireless 

communication 

o ETSI standards have many possibilities 

o Timo Sukuvaara  is  participating to Car 2 Car Communication Consortium, involved in 

ITS-G5  
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5.4 SAFECOP WORKSHOPS 

As part of the KPIs identified for the Project after Y1 review, we have specified the following (item 5) 

‘Dissemination of the SafeCOP certification  

 Target: 3 workshops with persons from the technical committees of the relevant 

standardization bodies (some of them are part of our “advisory board”). 

 Motivation: These workshops are intended to create consensus and to provide scientifically 

proven recommendations to the certification authorities, for the certification of CO-CPS. 

 Baseline measurement: Besides the usual dissemination, SafeCOP will also organize 

specialized workshops dedicated to disseminating the safety assurance results, to present the 

CO-CPS safety assurance approach. The results will be published in a report.’ 

The first workshop was conducted at MDH on 6-Dec 2017. Other two workshops will be organized 

during Y3. Some partners have already started to establish contact with standardization bodies. 

5.4.1 Platooning Standards workshop @MDH 

Katrin Sjöberg(Volvo Group Trucks Technology – Vehicle Automation) was the main speaker at the ETSI 

standards workshop conducted at Mälardalen University on 06-December-2017. This was participated 

by researchers from MDH and KTH working on WP2 & WP3. The focus of the workshop was to a) 

understand more about the platooning/CACC standards and b) to investigate the aspects of safety 

addressed in those standards and c) to explore the possibilities to get involved in their standardization 

activities.  Following is a summary of the presentation and discussions: 

 There are multiple standard development organizations(SDO) dealing with the context of 

platooning/CACC  viz., ETSI Technical Committee on Intelligent Transport Systems (ETSI TC ITS, 

www.etsi.org), ISO TC 204 on Intelligent Transport Systems and SAE DSRC Tech Committee 

(www.sae.org) 

 In the European Protocol stack there had been multiple standards focusing on access layer, 

networking & Transport layer, facilities layer, but none on platooning (at facilities layer).  

 All SDOs are cooperating formally through liaisons and informally by having the same people 

working in the different SDOs 

 There are possibilities to cooperate with the Swedish team on ongoing works 

ETSI TC ITS  

 This is a European based SDO, acknowledged by EC, formed in December 2007, in a response 

to the frequency allocation of the 5.9 GHz in Europe  

 WG 1 Application requirements and services  looks at platooning. Specific activities of interest 

are: 

o Technical Report (TR) 103 299 Pre-standardization study:  Cooperative ACC – 

Rapporteur: Lan Lin, Hitachi   

o TR 103 298 Pre-standardization study: Platooning – Rapporteur: Katrin Sjöberg, Volvo  

o ETSI TC ITS WG1 will develop message sets and protocol functionality  

ISO TC204 WG14 Intelligent Transport Systems 

 WG 14 Vehicle/roadway warning and control systems 

o WG14’s work is mirrored in Sweden by SIS (www.sis.se) and its technical committee 

(TK255)  – Swedish Standards Institute   

http://www.etsi.org/
http://www.sae.org/
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o Developing functional requirements   

o ISO 20035 - Cooperative adaptive cruise control systems (CACC)  

o New work item proposed by Sweden  – ”Intelligent Transport Systems – Functional 

safety at vehicle level for cooperative functions: Part 1: Platooning”   

o Perceives V2X communication as a  black box, defines elements in messages   

SAE DSRC Tech Committee (www.sae.org) 

 US based SDO, developed message set for V2V  

 SAE ”V2V Cooperative Automation Tack Force” will develop message set for CACC and 

platooning 

The scope of new work item in ISO as proposed by the Swedish team is (as per draft 
shared by KatrinSjöberg) 
 
“The scope of present standard is to enable communication of ASIL capabilities. Vehicles will transmit 
their current ASIL capability for a given behavior. The vehicle receiving ASIL capabilities has the 
possibility to make assumptions about vehicles in its vicinity and thereby, enable a safer operation of 
the vehicle. The behavior describes which actions the transmitting vehicle is designed to avoid and 
how often it will fail to comply with this behavior. More specifically, the receiving vehicle knows which 
vehicle level capabilities the sending vehicle is designed to meet and at which integrity level (QM to 
ASIL-D). The present standard defines vehicle level capabilities but it does not attach an integrity level 
to each capability. It is up to every vehicle manufacturer to determine and implement integrity levels 
using ISO 26262.  The first application of the proposed deliverable is assumed to be to within 
platooning for commercial vehicles comprising vehicles from different manufacturers. The standard is 
meant to be applicable to all vehicles that are allowed to drive on highways.” 
This is of very much relevance to the SafeCOP related safety and standardization activities and MDH 
will continue discussions with Volvo & ISO to be part of this initiative, help in contributing and try to 
include our new ideas and methods in this initiative.  

5.5 SAFECOP STANDARDIZATION POTENTIAL AND OPPORTUNITIES 
 
Implications for standardization - the case of ISO26262 (provided by MDH/SAFI) 
Based on a stress testing/impact analysis of the ISO26262 standard concerning its ability to handle CO-
CPS, our conclusion is that it should be straightforward to extend the scope of the standard to cover 
such scenarios. At least the following issues need to be adjusted/considered:  

 The definition of "road vehicle" needs to be extended to cover cooperating vehicles (in the 
terminology of ISO DIS 26262:2018), i.e. "super vehicles" in our terminology above. 
Cooperative functions should then be defined for management of the "super vehicle" at the 
level of this "super vehicle".  

 Based on the "super vehicle", cooperate items (cooperative steering, cooperative braking, 
etc.) can be defined, implemented and certified according to what is prescribed by the current 
standard.  

 For liability or safety process there is additionally a need to clarify the top-level responsibility, 
i.e. it seems likely that there is a need to have an assigned stakeholder responsible for the top-
level integration of the CO-CPS and its safety assurance/certification.  

 Due to the typically loosely coupled nature of cooperative vehicle functions, cybersecurity 
needs an increased attention (elaborated on in D2.3). 

  



 D6.3 JU GA# 692529 

©TheSafeCOPConsortium    Page 68 of 80 

 

 

5.6 FUTURE WORKSHOPS 
Some of the potential future workshops 

1. Workshop Erwin Schoitsch (AIT) in conjunction with Project meeting at Lisbon 

2. A workshop focusing on ISO 26262 in Sweden 

3. A SafeCOP focused workshop at a major conference like SafeCOMP. 

Though many of the partners have great expertise/experience related to standards, their contributions 

towards standardization and task 6.3 needs to be increased in the coming year to fully utilize and make 

an industrial impact of project outcomes 
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ANNEX – A 

Here below is reported the questionnaire used to support partners during the Business Model Canvas 

(BMC) preparation. This questionnaire was done by Aitek and RoTechnology. 

 
Business Model Canvas Questionnaire 
 

The objective of this document is to present an overview of the Business Model 

Canvas, which has been selected by Aitek (WP6 leader) for the SafeCOP project. 

Moreover, this document represents also a tutorial and a guide, which supports 

all project partners during the fulfillment of such table. It is worth noticing that 

this whole document or at least some of its parts will be probably included in the 

deliverable D6.3. Finally, it is important to highlight that most of the information 

in this document are from a consolidated literature as well as from online 

resources. The most relevant reference are reported in the last chapter of this 

text. 

Introduction 

Aitek as Exploitation Leader in SafeCOP decided to use the Business Model Canvas (proposed by 
Alexander Osterwalder) during the project because it is an innovative and flexible tool to present the 
business model providing a visual description of its building block. Moreover the Business Model 
Canvas can be considered as a visual representation of the strategy of a company by witch it build, 
share and attract value for its own customers. It include nine main pillar elements, listed below: 

 Key Partners: complementary business relations and partnerships with other partners here 
identified; 

 Key Activities:  fundamental actions to implement the strategy defined within the business 
model; 

 Key Resources: key asset to be used to implement the strategy defined within the business 
model; 

 Customer Segments: Customers targeted by a company; 

 Value Proposition: products and services commercialized; 

 Channels: Distribution channel by means of which results will be proposed to clients; 

 Key Relationships: types of relationships a company establishes with specific Customer 
Segments; 

 Cost Structure: all the costs that a business will incur; 

 Revenue Streams: how to make income from each customer identified in this business model. 
The Business Model Canvas is shown in the picture below. Each of this element are described in details 
in the rest of this document, where there are also some questions to each partner. The picture below 
show a different BMC explanation from a partner viewpoint. The BMC is a graphic tool to model the 
business highlighting how to create revenue from value, in this case the project outcomes and their 
evolution into products and services, (right part of the picture, and of the BMC as well) and what are 
the key elements to generate such value (left part of the picture and of the BMC). In other word, 
Customers to which we intend to propose our value, how to do that, which are the stakeholder which 
can help us doing so and finally which are the revenue that customers will derive are listed on the right 
side of the BMC. Key elements to generate value, starting from or using project outcomes (i.e. further 
activities, external partners and other resources) and the deriving costs are listed on the left side of 
the BMC. 
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Note: some clarification about the relationship between Business Model Canvas and each UC. The 
initial idea is to provide a single Canvas for each use case. Therefore, in each Use Case there will be a 
unique Canvas, which summarizes the Canvas fulfilled by each UC participant. Nevertheless in those 
cases where it will be not possible provide a unified Canvas, more than one will be presented for these 
UCs. On contrary if the Canvas of two UCs are quite similar, a single one will be presented. This could 
be only for UC 3, 4 and 5 which cover the same general framework (i.e. automotive), even if from 
different point of views. 
 

 
Figure 4 – BMC table and block diagram 

 
 
 

General description of Use Case Exploitable output 
Please describe the Use Case exploitable results available at the end of the project. Please consider the 

whole system/service integrating the components from all partners and not their single contributes. 

 

 

Customer Segments 
To fulfill this block you have to answer to the following question: 
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Who will be your customers? Which will be their characteristics? To which market will they belong? 
 
This is a fundamental block within the Canvas, describing customer group targeted by the company. It 
has a large impact on the whole business model because it identifies the customer needs and enable 
to better address the characteristics of product and service to match such needs. 
 

Q: identify the customer categories to which you will propose your SafeCOP results. 
(maximum 5 choices – at least 3 are mandatory - in order of importance.  Add other customer segments 
if you need) 
 

# CUSTOMER SEGMENT55 Insert A, B, and C in order of 

importance 

1 Automobile companies/ Vehicle manufacturers/ OEM  

2 Connected car devices manufacturers  

3 Automotive electronic system manufacturers  

4 Automotive software providers  

5 Telecommunication network providers  

6 IoT hardware manufacturers  

7 Cloud service providers  

8 Cooperative ITS (C-ITS) service providers  

9 System integrators  

10 Fleet Owners  

11 Public transportation authorities/Public works  

12 Insurance companies  

13 Road authorities  

14 Meteorological institutes  

… …Add other customers segments if you need  

 
 

Value Propositions 
To fulfill this block you have to answer to the following question: 
 
Why should customers choose your product / service? How is it possible to create value from project 
results? 
 

                                                           

55Each UC received a different questionnaire with its own possible customer segment related to its market domain. 



 D6.3 JU GA# 692529 

©TheSafeCOPConsortium    Page 72 of 80 

 

 

It is the fundamental building block of the BMC. All the other block are linked to this one. Value proposition 

includes all the products and services which can attract customers by proposing to them an important and 

specific value. Moreover it identifies which is the motivation why customers should choice products and 

services derived, directly or indirectly from the SafeCOP outcomes. 
 

A Value Proposition creates value for a Customer Segment through a distinct mix of elements catering to 

that segment's needs. Values may be quantitative (e.g. price, speed of service) or qualitative (e.g. design, 

customer experience). 

 

Q: which are the Value Propositions for each Customer Segment you have identified? 
(maximum 3 choice in order of importance for each customer – 1 is the most important, 3 is the less 
important. Add other value propositions if you need) 

 

VALUE PROPOSITIONS RELATED TO IDENTIFIED 

CUSTOMER SEGMENT 

CUST 

SEG 

A 

CUST 

SEG 

B 

CUST 

SEG 

C 

CUST 

SEG 

D 

CUST 

SEG 

E 

Newness (new set of needs that customers previously didn't perceive) 

 

     

Performance (Improving product or service performance has 

traditionally been a common way to create value) 
     

Customization (Tailoring products and services to the specific needs of 

individual customers) 
     

"Getting the job done" (Value can be created simply by helping a 

customer get certain jobs done) 
     

Price (Offering similar value at a lower price is a common way to satisfy the 

needs of price-sensitive Customer Segments) 
     

Cost reduction (Helping customers reduce costs is an important way to 

create value) 
     

Risk reduction (Customers value reducing the risks they incur when 

purchasing products or services) 
     

Accessibility (Making products and services available to customers) 

 

     

Convenience/Usability (Making things more convenient or easier to 

use can create substantial value) 
     

…      

 

 

 
 

Channels 
To fulfill this block you have to answer to the following questions:  
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How do you plan to reach your selected customers and offer to them your value proposition? Which 
tools will you use? 
 
Channels represent the contact point between project partners and customers. They includes the tools 
used to contact customers group offering them services and products composing the value 
proposition. Such channels can be classified as: direct, internal and indirect respectively channels 
owned by the partner itself, by other members within the consortium or by third parties outside the 
consortium. 

 

Q: which channel you use to offer your value proposition to your customer? 
(maximum 3 choice in order of importance for each customer – 1 is the most important, 3 is the less 
important. Add other channels types if you need) 

 

CHANNELS RELATED TO IDENTIFIED CUSTOMER 

SEGMENT 

CUST 

SEG 

A 

CUST 

SEG 

B 

CUST 

SEG 

C 

CUST 

SEG 

D 

CUST 

SEG 

E 

Online promotion and web marketing and surveying 

 

     

Dedicated Presentations to end-users related 

organizations 

 

     

Stakeholder Events 

 

     

Innovation Focus Groups 

 

     

Conference tracks & top industry related public and 

community events 

     

… 

 

     

 

 

 
 

Customer Relationships 
To fulfill this block you have to answer to the following question: 
 
Which are the types of relationship you want to establish with each Customer Segment?  
 
This block describes what type of relationship does each of our Customer Segments expect us to 
establish and maintain with them? Which ones have we established? How costly are they? How are 
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they integrated with the rest of our business model? Relationships can range from “personal” to 
“automated”. 
 

Q: identify the type of relationship you build on in order to establish and maintain 

Customers: 
(maximum 3 choice in order of importance for each customer – 1 is the most important, 3 is the less 
important.  Add other customers relationships if you need) 

 

TYPE OF CUSTOMER RELATIONSHIPS CUST 

SEG 

A 

CUST 

SEG 

B 

CUST 

SEG 

C 

CUST 

SEG 

D 

CUST 

SEG 

E 

Personal assistance (This relationship is based on 

human interaction. This may happen onsite at the point 

of sale, through call centers, by e-mail, or through other 

means) 

 

     

Dedicated personal assistance (This relationship 

involves dedicating a customer representative 

specifically to an individual client. It represents the 

deepest and most intimate type of relationship and 

normally develops over a long period of time) 

 

     

Self service (In this type of relationship, a company 

maintains no direct relationship with customers. It 

provides all the necessary means for customers to help 

themselves) 

 

     

Automated service (This type of relationship mixes a 

more sophisticated form of customer self-service with 

automated processes) 

 

     

Communities (companies are utilizing user 

communities to become more involved with 

customers/prospects and to facilitate connections 

between community members) 

 

     

Co-creation(co-create value with Customers, i.e. some 

companies engage customers to assist with the design 

of new and innovative products) 

 

     

…      
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Revenue Streams 
To fulfill this block you have to answer to the following question: 
 
How will your customers pay for the value proposition they has received from you? 
 
This block represents the revenue streams that a company obtains from its customers in change of 
products / services which are included in the value propositions. For a single company as well as for 
the whole consortium, the maximization of these streams represents one of the goal of the 
exploitation process. Each company have to be described in this block not only the amount of these 
streams but also its characteristics (for example the mode of payment). 

 

Q: identify your revenue streams generated from your customers.  

(maximum 3 choice in order of importance for each customer – 1 is the most important, 3 is the less 

important.  Add other revenue streams if you need) 

 

TYPE OF REVENUE STREAMS CUST 

SEG 

A 

CUST 

SEG 

B 

CUST 

SEG 

C 

CUST 

SEG 

D 

CUST 

SEG 

E 

Asset sale (The most widely understood Revenue 

Stream derives from selling ownership rights to a 

physical product) 

 

     

Usage fee (This Revenue Stream is generated by the use 

of a particular service. The more a service is used, the 

more the customer pays) 

 

     

Subscription fee (This Revenue Stream is generated by 

the use of a particular service. The more a service is 

used, the more the customer pays) 

 

     

Lending/Renting/Leasing (This Revenue Stream is 

created by temporarily granting someone the exclusive 

right to use a particular asset for a fixed period in return 

for a fee) 
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Licensing (This Revenue Stream is generated by giving 

customers permission to use protected intellectual 

property in exchange for licensing fees) 

 

     

Brokerage fees (This Revenue Stream derives from 

intermediation services performed on behalf of two or 

more parties. Credit card providers, for example, earn 

revenues 

 by taking a percentage of the value) 

 

     

… 

 

     

 

 

 
 

Key Resources 
To fulfill this block you have to answer to the following questions: 
 
Which are the resources necessary to evolve SafeCOP results into the value proposition on which is built 
your business? Which are the most important ones? 
 
This block includes all the strategic assets that you need to provide to build and sustain your business 
model. Key resources identify what are your needs to evolve the SafeCOP outcomes into the value 
proposition. 

 

Q: describe the key resource you will need to evolve SAFECOP outcomes into value 

proposition. 

(List key resources you need according to the following classification. Add other key resources if you 

need) 

 

TYPE OF KEY RESOURCES IDENTIFIED KEY RESOURCES 

Physical (This category includes physical assets such as 

manufacturing facilities, buildings, vehicles, machines, 

systems, point-of-sales systems, and distribution networks) 

 

 … 

 … 

 … 

 … 

Intellectual (Intellectual resources such as brands, 

proprietary knowledge, patents and copyrights, 

partnerships, and customer databases are increasingly 

important components of a strong business model) 

 

 … 

 … 

 … 

 … 
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Human (Every enterprise requires human resources, but 

people are particularly prominent in certain business 

models. For example, human resources are crucial in 

knowledge-intensive and creative industries) 

 

 … 

 … 

 … 

 … 

Financial (Some business models call for financial resources 

and/or financial guarantees, such as cash, lines of credit, or 

a stock option pool for hiring key employees) 

 

 … 

 … 

 … 

 … 

… 

 

 

 

 

 
 

Key Activities  
To fulfill this block you have to answer to the following questions:  
 
Which are the activities necessary to evolve SafeCOP results into the value proposition on which is built 
your business? Which are the most important ones? 
 
The answer to this questions can be derived from each partners’ exploitation plan as it is a list of 
activities needed to put the SafeCOP outcomes into the market, creating the value proposition which 
will sustain the business. 

 

Q: describe the key activities needed to evolve SAFECOP outcomes into value proposition. 

(List key activities you need according to the following classification. Add other key activities if you 

need) 

 

TYPE OF KEY ACTIVITIES IDENTIFIED KEY ACTIVITIES 

Production (These activities relate to designing, making, 

and delivering a product in substantial quantities and/or of 

superior quality) 

 

 … 

 … 

 … 

 … 

Problem solving (Key Activities of this type relate to coming 

up with new solutions to individual customer problems. 

The operations of consultancies, hospitals, and other 

service organizations are typically dominated by problem 

solving activities) 

 

 … 

 … 

 … 

 … 
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Platform/Network (Business models designed with a 

platform as a Key Resource are dominated by platform or 

network related Key Activities. Networks, matchmaking 

platforms, software, and even brands can function as a 

platform. eBay's business model requires that the company 

continually develop and maintain its platform) 

 

 … 

 … 

 … 

 … 

… 

 

 

 

 

 
 

Key Partners 
To fulfill this block you have to answer to two questions: 
 
Which are the partners necessary to evolve SafeCOP results into the value proposition on which is built 
your business? Which are the most important ones? 
 
To answer to this question you have also to think that your company could not be self-sufficient and 
need external support to evolve SafeCOP results into value proposition. So in this block you have to 
report which are strategic external actors that enable you to fully realize this business model and 
increase the value of the results, consequently attracting more customers and finally increasing the 
revenues. Partnership could be established inside or outside the SafeCOP consortium. Is important to 
say that here you can write the specific partner name (if you have a specific idea about that) or the 
general type/category of partner you need. 

 

Q: describe the key partners needed to implement the business plan. 

(List key partners you need according to the following classification. Add other key partners if you need) 

 

TYPE OF KEY PARTNERS IDENTIFIED KEY PARTNERS 

Optimization and economy of scale (The most basic form 

of partnership or buyer-supplier relationship is designed to 

optimize the allocation of resources and activities. It is 

illogical for a company to own all resources or perform 

every activity by itself) 

 

 … 

 … 

 … 

 … 

Reduction of risk and uncertainty (Partnerships can help 

reduce risk in a competitive environment characterized by 

uncertainty. It is not unusual for competitors to form a 

strategic alliance in one area while competing in another) 

 

 … 

 … 

 … 

 … 
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Acquisition of particular resources and activities (Few 

companies own all the resources or perform all the 

activities described by their business models. Rather, they 

extend their own capabilities by relying on other firms to 

furnish particular resources or perform certain activities) 

 

 … 

 … 

 … 

 … 

… 

 

 

 

 

 
 

CostStructure 
To fulfill this block you have to answer to the following question: 
 
Which are the costs necessary to evolve SafeCOP results into the value proposition on which is built 
your business?  
 

This block describes the costs that the company will have to sustain to make its business model 
work.In the Business Model Canvas, the cost structure comes from the block structure related to Key 
Tasks, Key Partners, and Key Resources, because such costs are related to such element. 

 

Q: describe the cost structure to implement your business model (i.e. the cost to evolve 

SafeCOP results into value proposition) 

(List your cost structure according to the following classification. Add other cost structures if you need) 

 

TYPE OF KEY COST STRUCTURES IDENTIFIED COST STRUCTURES 

Staff for development, integration, support & management 

 

 … 

 … 

 … 

 … 

Sales & Marketing 

 

 … 

 … 

 … 

 … 

Acquisition and use of external activities and services 

 

 … 

 … 

 … 

 … 

… 
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