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MESSAGE FROM COORDINATION 
Dear Reader, 
the CPSOSAWARE project recently entered into its 3rd year of activity 
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 third issue of our 
newsletter!  
 
CPSOSAWARE is a 3-year H2020 R&I action. CPSoSaware consortium 
consists of 13 experienced and committed partners, namely 3 industries, 
3 SMEs, 1 industrial research partner, 2 research institutes, and 4 
universities, spread around 9 countries (Greece, Italy, Spain, Germany, 
Switzerland, Finland, Poland, Cyprus, Israel).  
 
The project’s consortium has progressed in terms of technical work, 
producing a number of important deliverables, as set in the project plan. 
In this 3rd issue of our Newsletter, we present some of the highlights, 
which the consortium achieved during the last months. In the 
Dissemination Activities section, we present a number of scientific 
papers related to our project, as well as some dissemination activities we 
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 7 months from June to December 2021. During this period of time significant progress 
has been done in several work packages of the project. Below we provide a summary per work package. 
 

 CPSoS Requirements, Use Cases, Specifications and Architecture [WP1] 
WP1 has provided an update on 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 to 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. 
 

 Virtual User/Physical Environment Models, CPS Models and orchestration support tools [WP2] 
The last outcome of WP2 was delivered on time at end of December. A demonstrator and a report of CPSoS 
orchestration optimization tools, was delivered in order to be utilized and continued in the work that is being 
performed regarding CPSoSaware System Layer Design and adaptation of dependable CP(H)SoS (WP4). the report 
described an orchestration system for CPSoSaware, that grants remote access to all simulators through a private 
desktop application It also provided insights into the software design of the advanced prototype for orchestrator 
system by presenting the software components that were designed and developed by different partners within WP2 
“Virtual User/Physical Environment Models, CPS Models and orchestration support tools”, including the rationale 
behind the design choices. 
 

 Model based CP(H)S Layer Design and Development supporting Distributed Assisted, Augmented and 
Autonomous Intelligence [WP3] 
Activities performed included the implementation of methods that allow the autonomous vehicle to collaboratively 
employ multiple types of sensors (i.e., Light Detection and Ranging laser sensor) with camera sensors. The 
investigation included also the collaboration of multiple agents towards augmented awareness, for example, invisible 
objects to be presented to a driver through the vision of other vehicles. Furthermore, state of the art odometers, 
monitoring, and vehicle position without using GPS were investigated and integrated into the CPSoSAware simulation 
framework. To enable a development and optimization environment for automotive-related CPS kernels, OpenCL-
based execution and deployment mechanism was investigated, for the use case of hardware-in-the-loop simulation. 
As a key outcome, novel approaches that allow collaborative localization of autonomous vehicles, employing 
multimodal sensor fusion were developed, focused on enhancing the global and local awareness ability of vehicles, 
improving road users' driving performance and safety. Additionally, a multimodal odometer solution has been 
developed to assess the corresponding sensor's quality and robustness to diverse weather and driving conditions. 
Using AR, methods related to the visualization of potholes and other obstacles that may appear on the road in front 
of the driver's view were also investigated and implemented. The testing has been implemented in the virtual 
environment of the CARLA simulator. A multi-agent system was also developed for visualizing out-of-sight obstacles, 
taking into account information that has been seen by other vehicles. Different use cases related to the visualization 
of occluded vehicles and pedestrians in various mixed traffic scenarios run through a developed VR simulator. In the 
manufacturing pillar, CPSoSAware has started the implementation (i) with the use of the Openpose framework to 
estimate the landmarks of the operator's body, with the purpose to be used for the development in an industrial 
environment, and (ii) on 3D modelling of the KUKA robot in Unity. During this period, we have established edge 
computing-based security functionality based on the ISI hardware security token, that can support quantum-safe 
cryptography services (key generation, Key encapsulation mechanism/encryption, digital signatures) and secure 
communication channels using quantum-safe TLS protocols.  



 CPSoSaware System Layer Design and adaptation of dependable CP(H)SoS [WP4]  
Development of selected components and methodologies continued during this period, mainly including propagation 
of the use-case requirements to the system level as well as adjustment and customization of these component and 
methodologies for the use-case specific requirements. Significant outputs include the delivery of the preliminary 
version of CPSoSaware HW-SW partitioning mechanism, as well as three demonstrators for: (i) the preliminary version 
of design and implementation of smart dynamic network structures for dependable CPSs, (ii) the preliminary version 
of CPSoS runtime security monitoring approaches, and (iii) the preliminary version of CPSoS simulation tools and 
training data generation. 
  

 CPSoSaware Integration and Crosslayer Optimization supporting design-operation continuum [WP5] 
In this WP CPSoSaware provided mechanisms and automations for commissioning all developed components and 
data structures. The infrastructure that will support this process will be based on modern DevOps practices. On that 
direction the Jenkins server has been setup and configured aiming to execute the required commissioning processes 
to the CPSoSaware System. Initially, a proof of concept has been deployed for the NS3 simulator applied to the intra – 
communication component of the system. Jenkins is able to pick up updates from the git repository of intra – 
communication layer component and propagate these updates to the target platform. Furthermore, CPSoSaware 
performed research related to human-in-the-loop situational awareness using extended reality tools. AR technologies 
are used to support on-site learning by giving contextually relevant and personally adapted guidance to the user. The 
primary objective of this task is the development of an AR-based CPHS user training toolkit that will help the user to 
be trained and easily be adapted to changes in the environment and the dynamic CPSoS. Additionally, occupancy 
mapping estimation of a robotic arm will be deployed and then visualization of safety zones based on the extracted 
occupancy mapping. 
 

  Industry Driven Trial and Evaluation [WP6] 
In the fourth semester, WP6 has been concentrated on the execution of the “Small Scale evaluation Trials” that are a 
set of trials and tests, executed at scale and scope which are smaller in regards to the final pilots for both Automotive 
and Manufacturing use-cases. These Small-Scale trials are concentrated in the task 6.2 Deployment of Small-Scale 
Trials) that has been the only task running in the reference period. Small scale trials are necessary to investigate 
details that will be applied in the final Pilots and to foresee integration issues that might arise during the final Pilots 
implementation. Results from these activities have been reported in the deliverable D6.2: “Small Scale evaluation 
trials” published December 2021. 
 



We list below the list of 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 
G. Arvanitis, E. Zacharaki, L. Vasa and K. Moustakas, "Broad-to-Narrow Registration and Identification of 3D Objects in 
Partially Scanned and Cluttered Point Clouds," in IEEE Transactions on Multimedia, doi: 10.1109/TMM.2021.3089838. 
Download from Zenodo 
 
S. Nousias, N. Piperigkos, G. Arvanitis, A. Fournaris, A. S. Lalos, and K. Moustakas, “Empowering cyberphysical systems 
of systems with intelligence: A survey,” submitted for publication IEEE Internet Things J., vol. X, no. X, pp. 1–25, 2021. 
Download from Zenodo 
 
J. I. Multanen, K. Hepola, A. A. Khan, J. Castrillon and P. Jaaskelainen, "Energy-Efficient Instruction Delivery in 
Embedded Systems with Domain Wall Memory," in IEEE Transactions on Computers, doi: 10.1109/TC.2021.3117439. 
Download for IEEE Explore 
 

Conference papers  
P. Mousouliotis et al., "Exploiting Vitis Framework for Accelerating Sobel Algorithm," 2021 10th Mediterranean 
Conference on Embedded Computing (MECO), 2021, pp. 1-5, doi: 10.1109/MECO52532.2021.9460221. 
Download from ZENODO 
 
E. Tiganourias, M. Mavropoulos, G. Keramidas, V. Kelefouras, C. P. Antonopoulos and N. Voros, "A Hierarchical 
Profiler of Intermediate Representation Code based on LLVM," 2021 10th Mediterranean Conference on Embedded 
Computing (MECO), 2021, pp. 1-5, doi: 10.1109/MECO52532.2021.9460203.  
Download from ZENODO 
 
A. Caforio, F. Balli, S. Banik and F. Regazzoni, "A Deeper Look at the Energy Consumption of Lightweight Block 
Ciphers," 2021 Design, Automation & Test in Europe Conference & Exhibition (DATE), 2021, pp. 170-175, doi: 
10.23919/DATE51398.2021.9474018.  
 
Kontopoulos, Efstratios, Mitzias, Panagiotis, Avgerinakis, Konstantinos, Kosmides, Pavlos, Piperigkos, Nikos, 
Anagnostopoulos, Christos, Lalos, Aris S., Stagakis, Nikolaos, Arvanitis, Gerasimos, Zacharaki, Evangelia I., & 
Moustakas, Konstantinos. (2021). An Extensible Semantic Data Fusion Framework for Autonomous Vehicles. 5–11. 
https://doi.org/10.5281/zenodo.5560772 
Download from Zenodo 
 
N. Petrellis et al., "High Speed Implementation of the Deformable Shape Tracking Face Alignment Algorithm," 2021 
24th Euromicro Conference on Digital System Design (DSD), 2021, pp. 174-177, doi: 10.1109/DSD53832.2021.00035. 
Download from Zenodo 
 
Nikos Piperigkos, Aris Lalos, & Kostas Berberidis. (2021, July 8). Multi-modal cooperative awareness of connected and 
automated vehicles in smart cities. Multimodal Cooperative Awareness of connected and automated vehicles in smart 
cities ΙΕΕΕ international Conference on Smart Internet of Things (IEEE SmartIoT2021), VIRTUAL CONFERENCE 
Download from Zenodo 

https://cpsosaware.eu/publications/
https://cpsosaware.eu/publications/
https://zenodo.org/record/5082660#.YcCHyWhBxnI
https://zenodo.org/record/5091406#.YcCIOWhBxnI
https://ieeexplore.ieee.org/document/9557799
https://zenodo.org/record/6279907#.YhyiyuhBxnJ
https://zenodo.org/record/6281633#.YhyixuhBxnJ
https://zenodo.org/record/5560772#.YcCKUWhBxnI
https://zenodo.org/record/6280031#.YhyiyehBxnJ
https://zenodo.org/record/5083304#.YcCKc2hBxnI


K. Antonopoulos, C. Panagiwtou, C. Antonopoulos, N. Voros and G. Keramidas, "Characterization of WiFi Modules 
Using an Open-Source Network Simulator," 2021 6th South-East Europe Design Automation, Computer Engineering, 
Computer Networks and Social Media Conference (SEEDA-CECNSM), 2021, pp. 1-8, doi: 10.1109/SEEDA-
CECNSM53056.2021.9566223. 
Download from Zenodo 
 
T. Leppänen, P. Mousouliotis, G. Keramidas, J. Multanen and P. Jääskeläinen, "Unified OpenCL Integration 
Methodology for FPGA Designs," 2021 IEEE Nordic Circuits and Systems Conference (NorCAS), 2021, pp. 1-7, doi: 
10.1109/NorCAS53631.2021.9599861.  
Download from Zenodo 
 
S. Nousias, E. -V. Pikoulis, C. Mavrokefalidis, A. S. Lalos and K. Moustakas, "Accelerating 3D scene analysis for 
autonomous driving on embedded AI computing platforms," 2021 IFIP/IEEE 29th International Conference on Very 
Large Scale Integration (VLSI-SoC), 2021, pp. 1-6, doi: 10.1109/VLSI-SoC53125.2021.9606990. 
Download from Zenodo 
 
N. Petrellis et al., "Challenges Towards Hardware Acceleration of the Deformable Shape Tracking Application," 2021 
IFIP/IEEE 29th International Conference on Very Large Scale Integration (VLSI-SoC), 2021, pp. 1-4, doi: 10.1109/VLSI-
SoC53125.2021.9606999. 
Download from Zenodo 
 
Mendoza, C.; Lopez, L.; Camps-Mur, D.; Casademont, J. "Benchmarking the Cooperative Awareness Service at 
Application Layer with IEEE 802.11p and LTE-PC5 Mode-4". IEEE International Mediterranean Conference on 
Communications and Networking (MeditCom). Athens (Greece) 7-10 September 2021.  
Download from Zenodo 

https://zenodo.org/record/6281778#.YhyhxuhBxnJ
https://zenodo.org/record/6222324
https://zenodo.org/record/6377959
https://zenodo.org/record/6281334#.YhyiyOhBxnJ
https://zenodo.org/record/6044032#.YgY13-7TWeS


2nd Summer School on Cyber Physical Systems and Internet of Things 
Our partners from ISI delivered a presentation with title “Secure and Efficient Industrial IoT: Architectures and 
Technologies” during the 2nd Summer School on Cyber Physical Systems and Internet of Things (SSCPS&IoT’2021). The 
event took place from 7 to 11 June 2021, in Budva, Montenegro.  An explicit reference on the CPSoSAWARE project 
and its objectives was made. 
 

 
Workshop “Designing a Novel Adaptive #CyberSecurity Solution for #IoV” 
The CPSoSAWARE project participated actively (through several consortium 
members) in the round table discussion of the workshop “Designing a Novel Adaptive 
#CyberSecurity Solution for #IoV” organized by our friend project NIoVe.  The 
workshop took place on 25/6/2021.  Learn more at https://
cpsosaware.eu/2021/06/28/workshop-designing-a-novel-adaptive-cybersecurity-
solution-for-iov/   
 

 
 
A highly successful review meeting for CPSoSaware project took place 
on July 7, 2021. The project targets on shaping the future of Smart 
Mobility and Smart Manufacturing, applying Cyberphysical Systems of 
Systems. During the review both the project execution and its 
coordination by the Industrial Systems Institute were highly 
acclaimed. 
 
 

 
International Conference on Advances in Semantic Processing 
Catalink Ltd, CPSoSaware project partner, presented the deployment of CASPAR 
Framework for Semantic Data Integration in Autonomous Vehicles, during the 
15th International Conference on Advances in Semantic Processing – SEMAPRO 
2021, which took place from October 03, 2021 to October 07, 2021, in a hybrid 
form (combination of a virtual/physical event), at Barcelona, Spain. Catalink 
presented the work that is taking place within the context of the CPSoSaware EU 
funded project. 
 
 

 
 
The CPSoSaware 6th Plenary Meeting was successfully held on December 1st 
virtually. Concluding the second year of the project’s implementation, the 
partners had the opportunity to discuss the status and progress of the on-
going tasks and focus mainly on the completion of technical developments 
that will be followed by the pilot demonstrations of the two pillars: 
Automotive and Manufacturing. 

https://cpsosaware.eu/2021/06/28/workshop-designing-a-novel-adaptive-cybersecurity-solution-for-iov/%20%20
https://cpsosaware.eu/2021/06/28/workshop-designing-a-novel-adaptive-cybersecurity-solution-for-iov/%20%20
https://cpsosaware.eu/2021/06/28/workshop-designing-a-novel-adaptive-cybersecurity-solution-for-iov/%20%20
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