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MESSAGE FROM COORDINATION 
Dear Reader, 
the CPSOSAWARE project continues towards its completion, providing 
robust and secured accelerated AI solutions for scene analysis, 
cooperative awareness, localization and path planning as well as user 
state monitoring. Significant progress has been made in optimising SW/
HW partitioning of selected applications and studying the network 
protocols that facilitate the cooperative schemes. The system 
architecture and most of the technical components are now available, 
ready to be tested in the pilot use cases and the respective use case 
scenarios for the two project pilots: Manufacturing and Automotive. 
Furthermore, a number of scientific papers have already been produced, 
and we are now moving forward on the integration of various technical 
aspects both in the pilot sites and in open source simulators. The outputs 
will be soon visible while demos are already available as well. We wish 
you a pleasant reading, and we invite you to get in touch with the project 
or contact us directly for more information and collaboration 
opportunities.  
Sincerely, Aris Lalos / Apostolos Fournaris  
Project Coordinators  
 
BRIEF SUMMARY 
We are pleased to announce the publication of the 4th issue of our 
newsletter! 
 
CPSOSAWARE is a 3-year started during 2020, funded under H2020. 
Consortium consists of 13 experienced and committed partners, namely 
3 industries, 3 SMEs, 1 industrial research partner, 2 non-profit research 
institutes or technology and innovation centres, and 4 universities, 
spread around 8 EU countries and Israel.  
 
There has been good progress in terms of technical work and according 
to plan producing a number of important deliverables. In this 4th issue of 
our Newsletter, we present some of the highlights, which the consortium 
achieved during the period between January to June 2022. In the 
Dissemination Activities section, we present a number of scientific 
papers related to our project, as well as some dissemination activities in 
which all partners have been involved during this period. 

https://twitter.com/CPSoSAWARE
https://www.facebook.com/cpsosaware/
https://www.linkedin.com/company/cpsosaware-eu-funded-project


This issue covers a period of 6 months from January to June 2022. During this period of time significant progress has 
been done in several work packages of the project with the delivery of a variety of technical results, as summarised 
below, per work package. 
 

 CPSoS Requirements, Use Cases, Specifications and Architecture [WP1] 
Activities related to WP1 have been towards the final update of the definition of the technical specifications, system 
requirements and architecture of the CPSoSAware system. A thoroughly defined methodology has been followed, 
using a set of different viewpoints that ensure the proper understanding of the system. The focus has been put on 
system decomposition to technical components, also considering dependencies and interfaces. Finally, the 
application of the architecture to each use case and the technical implications of each scenario are addressed on 
detail. This architecture is an important reference point for activities in other WPs, especially WP5 dealing with 
integration and WP6 on piloting. This work will be completed in the final semester of the project, delivering the final 
updated architecture for CPSoSaware. 
 

 Model based CP(H)S Layer Design and Development supporting Distributed Assisted, Augmented and 
Autonomous Intelligence [WP3] 
One of the results that was delivered concerned the OpenCL Prototype to Support Distributed Execution of Kernels 
and Data Transfers in CPSs that showcases the OpenCL-based deployment/commissioning/execution stack using a 
hardware-in-the-loop example. In addition, Distributed Algorithms for Node Ranking and Topology Inference/ 
Selection have been also delivered. This result concerns the development of novel distributed Signal Processing and 
Learning algorithms in order to increase global and local location awareness as well as platooning ability in the 
connected and automated vehicles of the traffic network, in addition to the development of a simulation framework 
to simulate realistic vehicle-to-vehicle communication conditions. Another result of this period is the delivery of AR 
Interfaces Supporting Object and Scene Manipulation for Increasing Situational Awareness, which refer to CPHS 
Extended Reality based tools for increasing situational awareness, including its improvement for the users, both for 
drivers in a cooperative driving scenario for semiautonomous and connected vehicles, and also operators working in 
collaboration with a robot in human-robot collaborative industrial environments. Finally, during this period, 
CPSoSaware modules for enabling Security and Trust have been made available. These includes the description of 
hardware security token and how it is integrated with the rest of the CPSoSAware infrastructure, the implementation 
of cryptographic primitives, as well as the use of anomaly detection techniques as a mean to identify security 
problem.  
 

 CPSoSaware System Layer Design and adaptation of dependable CP(H)SoS [WP4] 
In the framework of activities towards HW-SW Partitioning Optimization based on non-Functional Requirements, a 
model-based optimization approach has been considered by CPSoSaware, supported by a number of tools that could 
be used in order to carry out the various methodological steps. The functional operators can be implemented in 
completely different ways: as software or as hardware operators. This provides different options to for the HW-SW 
partitioning. As a result, we introduce a special extension of the SysML language. This extension allows us to build a 
HW-SW partitioning template model that represents all possible options of the HW-SW partitioning in a concise way. 
Non-functional requirements can then be applied to this model in the form of SysML constraints or special 
annotations and serve as optimization goals and/or constraints. Furthermore, the Final Version of Design and 
Implementation of Smart Dynamic Network Structures for Dependable CPSs, has been delivered, presenting the 
technologies that allow the optimization of smart dynamic network structures at the two communication layers of the 
CPSoSAware project, namely inter-communication, and intra-communication layer. Additionally, the Final Version of 
CPSoS Runtime Security Monitoring Approaches is now available, compiling the relevant technical information about 
the Security Runtime Monitoring Module (SRMM), which is based on XL-SIEM technology (continued in the next page) 



 CPSoSaware System Layer Design and adaptation of dependable CP(H)SoS [WP4]  
(continued from previous page) There is a strong potential of this technology for the resolution of real-world complex 
challenges that involve cyber-physical systems as made evident by the related demonstrator. Lastly, the Final Version 
of CPSoS Simulation Tools and Training Data Generation has been delivered, that constitutes the basic testing and 
training data extraction environment for the design and redesign procedures performed in the MRE System Layer 
component. 
  

 CPSoSaware Integration and Crosslayer Optimization supporting design-operation continuum [WP5] 
Efforts in this area were focused on the delivery of the Preliminary Version of CPSoSaware Integrated Platform, as 
part of the activities on the Integration and Cross-level Optimizations for CPSoS Maintenance and CPSoS lifecycle 
Design Operation Continuum Support Management. Since this is a work in progress, the final integrated CPSoSaware 
platform will be delivered by the end of the project. The available preliminary version presents the CPSoSaware 
architecture from the integration and interfaces perspective of the technical components. Another outcome of the 
work performed was the definition of the generation as well as the overall process of generation of the CPSoSaware 
hardware and Software runnables for the two main application pillars of the project i.e. the AI pillar and the Security 
pillar. Finally, the AR based lifelong learning tools, have been delivered. This included the development of an AR –
based CPHS user training toolkit so as to help the user adapt to changes in the environment and the dynamic CPSoSs, 
whether these may concern a new machine that is added to the system or some new task process.  

 

  Industry Driven Trial and Evaluation [WP6] 
In the fifth semester, WP6 has been concentrated on the planning and execution of the second phase for both pilots, 
namely the Connected I3-I4 autonomous cars and the Human Robot collaboration in Manufacturing. For each of the 
pilots, demonstration trials are planned for Autumn 2022. The automotive pillar trial will take place in Germany, 
hosted by PANASONIC, while the manufacturing pillar trial will take place in Italy, hosted by CRF. Final dates and 
places will be made public as soon as the planning is finalised. These final pilots will demonstrate the final integrated 
CPSoSaware components in both pillars, and their outcomes will be thoroughly reported and will be available by the 
end of the project. 



We list below the papers submitted and accepted during the period June-December 2021 that carry 
acknowledgement on the CPSoSaware project. For the complete list of research papers, please visit https://
cpsosaware.eu/publications/  
 
 
Journal papers 
P. E. J. Kivi, M. J. Mäkitalo, J. Žádník, J. Ikkala, V. K. M. Vadakital and P. O. Jääskeläinen, "Real-Time Rendering of Point 
Clouds With Photorealistic Effects: A Survey," in IEEE Access, vol. 10, pp. 13151-13173, 2022, doi: 10.1109/
ACCESS.2022.3146768. 
Download for IEEE Explore 
 
Jakub Žádník, Markku Mäkitalo, Jarno Vanne, and Pekka Jääskeläinen. 2022. Image and Video Coding Techniques for 
Ultra-Low Latency. ACM Comput. Surv. Just Accepted (January 2022). DOI:https://doi.org/10.1145/3512342 
Download from ACM Digital Library 
 
Nikos Piperigkos, Aris S. Lalos and Kostas Berberidis, "Graph Laplacian Diffusion Localization of Connected and 
Automated Vehicles," in IEEE Transactions on Intelligent Transportation Systems, doi: 10.1109/TITS.2021.3110650 
Download from Zenodo 
 
 
 
Conference papers  
Kontopoulos, Efstratios, Arvanitis, Gerasimos, Zanella, Alessandro, Mitzias, Panagiotis, Zacharaki, Evangelia I., 
Kosmides, Pavlos, Piperigkos, Nikos, Moustakas, Konstantinos, & Lalos, Aris S. (2022, July 20).  "Semantic Data 
Integration for Monitoring Operators’ Ergonomics in an Automotive Manufacturing Setting", in proc. of ESWC2022 
Download from ZENODO 
 
Michailidou, Christina, Kosmides, Pavlos, Avgerinakis, Konstantinos, & Christodoulou, Georgia. (2022, June 30), "On 
Intelligent Driver Monitoring based on smart-devices", in Proc. of ITS European Congress 2022 
Download from ZENODO 
 
Piperigkos, Nikos, Nousias, Stavros, & Lalos, Aris. (2022, June 21). Robust 4D awareness via diffusion adaptation over 
Connected and Automated vehicles. IEEE 14th Image, Video, and Multidimensional Signal Processing Workshop 
(IVMSP), Nafplio, Greece 
Download from ZENODO 
 
Kloukiniotis, Andreas, Papandreou, Andreas, Anagnostopoulos, Christos, Lalos, Aris, Kapsalas Petros, Nguyen, Duong-
Van, & Moustakas, Konstantinos. (2022, June 21). CarlaScenes: A Synthetic Dataset for Odometry in Autonomous 
Driving. IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR) Workshops, New Orleans, 
Louisiana, USA 
Download from ZENODO 
 
Anagnostopoulos, Christos, Koulamas, Christos, Lalos, Aris, & Stylios, Chrysostomos. (2022, June 10). Open-Source 
Integrated Simulation Framework for Cooperative Autonomous Vehicles. 
Download from ZENODO  
  

https://cpsosaware.eu/publications/
https://cpsosaware.eu/publications/
https://ieeexplore.ieee.org/abstract/document/9693528
https://dl.acm.org/doi/abs/10.1145/3512342
https://zenodo.org/record/6381511
https://zenodo.org/record/6861523
https://zenodo.org/record/6861619
https://zenodo.org/record/6672942#.YrE-EXZBxl4
https://zenodo.org/record/6672923#.YrE-JXZBxl4
https://zenodo.org/record/6672608#.YrE-w3ZBxl4


Piperigkos, Nikos, Nousias, Stavros, & Lalos, Aris. (2022, June 21). Robust 4D awareness via diffusion adaptation over 
Connected and Automated vehicles. IEEE 14th Image, Video, and Multidimensional Signal Processing Workshop 
(IVMSP), Nafplio, Greece. 
Download from ZENODO 
 
Hepola, Kari, Multanen, Joonas, & Jääskeläinen, Pekka. (2022, July 12). OpenASIP 2.0: Co-Design Toolset for RISC-V 
Application-Specific Instruction-Set Processors. 
Download from ZENODO 
 
Piperigkos, Nikos, Lalos, Aris, Berberidis, Konstantinos, "Alternating Optimization for Multimodal Collaborating 
Odometry Estimation in CAVs", in proc. of MED22, pp. 670-675. 
Download from ZENODO 
 
Kloukiniotis, Andreas, Moustakas, Konstantinos, “Vanishing Point Detection Based on the Fusion of Lidar and Image 
Data”, in proc. of MED22, pp. 688-692.  
Download from ZENODO 
 
 

https://zenodo.org/record/6672942
https://zenodo.org/record/6670559
https://atos365-my.sharepoint.com/personal/antonio_alvarez_atos_net/Documents/Trabajo%20en%20Atos/Proyecto/CPSOSAWARE/CPSoSAware/CPSoSAware/WP7/Download%20from%20ZENODO
https://zenodo.org/record/7107198#.Yy1rtXZByUm


1st Open Workshop on Future ICT 
CPSoSaware was presented at the “1st Open Annual Workshop on Future ICT” from Dr. Aris Lalos, from 
ISI-ATHENA, and represented in bilateral discussions with stakeholders by Mrs. Konstantina 
Papachristopoulou, from project partner EIGHT BELLS Ltd. The event took place physically in Athens, 
Greece, on May 25th 2022, organised and promoted by project partner EIGHT BELLS Ltd. Learn more 
at https://www.8bellsresearch.com/workshop/ 
 
CPSoSaware presented at ITS European Congress 2022 

Our colleague, Mrs. Christina Michailidou from project partner CATALINK, presented CPSoSaware at the 14th 
ITS European Congress. The event took place in Toulouse, France, from May 30th to June 1st 2022. Mrs. 
Michailidou presented a technical paper on the work that is currently under development for the use cases 
of the Automotive Pillar, entitled “On Intelligent Driver Monitoring based on smart-devices”.  

 
OpenASIP v1.25 Released 
Project partner Tampere University, in the framework of research work performed in CPSoSaware project, and in particular 
the Customized Parallel Computing (CPC) research group, leads the development of TTA-based Co-design Environment 
(TCE) tools OpenASIP, also known as TTA-based Co-Design Environment (TCE), is an open source application-specific 
instruction-set processor (ASIP) toolset for design and programming of customized co-processors (compiler-programmable 
accelerators). Open source code is available at ZENODO, at https://zenodo.org/record/6670543. 
 
Portable Computing Language (PoCL) v3.0 released 
CPSoSaware partner, Tampere University, and in particular its Customized Parallel Computing (CPC) research group, leads 
the development of PoCL on the side and for the needs of their research projects, including CPSoSaware project. PoCL is a 
portable open source (MIT-licensed) implementation of the OpenCL standard. Open source code is available at ZENODO, 
at https://zenodo.org/record/6670492. 
 
Project poster now available 
An informative poster, presenting an overview of CPSoSaware project in the form of a printed roll-up banner, is  in now 
available at https://cpsosaware.eu/wp-content/uploads/2022/06/CPSoSaware_poster.pdf.  
 
Two new demo videos available 
Two new videos demonstrating achievements of CPSoSaware are now available at the project’s YouTube channel. The 
videos have been developed by ISI and they are demonstrating the achievements related to scene analysis and 
understanding, different odometry solutions as well as cooperative localization approaches. 
 
8th Plenary Meeting 

The 8th CPSoSaware Plenary Meeting took place on the 28th and 29th of June, in a hybrid form, physically 
hosted in the offices of project coordinator ISI-ATHENA in Athens, Greece. A lot of partners met physically, 
but for those still having restrictions for travelling, a virtual connection was available. Learn more at 
https://cpsosaware.eu/2022/06/30/8th-plenary-meeting/  
                                                         

Workshop on Multimodal Sensing for Localization, Planning and Scene Understanding  
Partners from ISI ATHENA, PASEU and UoP co-organised the workshop entitled “Multimodal Sensing 
for Localization, Planning and Scene Understanding”, as invited session in the Technical Program of 
the 30th Mediterranean Conference on Control and Automation (MED2022). The conference took 
place in Athens, Greece from June 28th to July 1st, 2022. Learn more https://
cpsosaware.eu/2022/07/05/workshop-on-multimodal-sensing-for-localization-planning-and-scene-
understanding/. 

https://www.8bellsresearch.com/workshop/
https://itseuropeancongress.com/
https://itseuropeancongress.com/
https://zenodo.org/record/6670543
https://zenodo.org/record/6670492
https://cpsosaware.eu/wp-content/uploads/2022/06/CPSoSaware_poster.pdf
https://www.youtube.com/channel/UC06Qb7cqx17aGh7aXTw953w/videos
https://cpsosaware.eu/2022/06/30/8th-plenary-meeting/
https://sites.google.com/view/mlps2022/home?authuser=0
https://sites.google.com/view/mlps2022/home?authuser=0
https://www.med-control.org/med2022/
https://cpsosaware.eu/2022/07/05/workshop-on-multimodal-sensing-for-localization-planning-and-scene-understanding/
https://cpsosaware.eu/2022/07/05/workshop-on-multimodal-sensing-for-localization-planning-and-scene-understanding/
https://cpsosaware.eu/2022/07/05/workshop-on-multimodal-sensing-for-localization-planning-and-scene-understanding/
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