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Catalog of ID Cards – v2 – SEP 2021

1- ID Cards of Pre-Integrated Architectures

▪ A1 PIARCH Heterogeneous computing

▪ A2 PIARCH Secure CPS-to-X Connectivity

▪ A3a PIARCH Sensing – Perception

▪ A3b PIARCH Sensing – Localization

▪ A4 PIARCH Cooperative

▪ A5 PIARCH Industrial Edge Computing Gateway

2- ID Cards of Use cases

▪ Use case 1: AI for perception

▪ Use case 2: Robustness of CPS in Automated Driving

▪ Use case 3: Urban automated driving

▪ Use case 4: Automatic vacuum system

▪ Use case 5: Trimming quality improvement 

▪ Use case 6: Spare part management and troubleshooting

▪ Use case 7: Aircraft health management system

▪ Use case 8: Digital twin of metal forming shop floor

▪ Use case 9: Cooperative lifting

▪ Use case 10: Distributed controls for distribution network

▪ Use case 11: Substation digitalization

▪ Use case 12: Smart vision sensors for off-road market

▪ Use case 13: CPS-based flow chemistry module

▪ Use case 14: System to monitor pollutions

▪ Use case 15: Innovative positioning solution

▪ Use case 16: SaaS platform for machine learning

3- ID Cards – Products and Tools

▪ Blueforce – Inertial Measurement Unit

▪ GapMod – Core module integrating the GAP8 processor

▪ IP GNSS Receiver

▪ Mobility kits

▪ MoCoAnalyzer tool – Model and code analysis

▪ NN tool for GAP8 processor

▪ GAP8 Software development kit v4.2

▪ SmartDeepCam

▪ Twin Builder
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CPS4EU – Project structure and partners
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Heterogeneous Computing  
PIARCH ID card
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Heterogeneous Computing PIARCH 

The Heterogeneous Computing PIARCH includes two contributions:

- A research prototype neural networks hardware accelerator

- A methodology to design and deploy efficient neural network solutions.

The hardware accelerator is the neural processing unit (NPU). This 
specialized hardware accelerator is designed with 3 objectives in minds: 
dedication to neural network based algorithms, low power consumption and 
high performance.

The methodology is designed to help developers of NN-based algorithms 
to port and optimize their software to a wide variety of hardware 
accelerators.

High-Performance Artificial Intelligence TRL Levels: 3-5

Re-engineering effort: 24 hmPotential market entry: Q4 2023High-Complexity Autonomous CPS (robots, vehicles, drones)

HW Proto + Tooling

CPS Efficient deployment of Artificial Intelligence and Image Processing Applications

Linked WPs: 1,5, 7 UC: Autonomous Driving
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Heterogeneous Computing PIARCH

Kalray MPPA3 Coolidge 
Scalable 80-core processor

Web site: 
https://www.kalrayinc.com/

Contact: 
Renaud Stevens
Strategic project director
Email: rstevens@kalray.eu

Kalray MPPA DEV4
Development platform



7ID Cards
SEP 2021

This project has received funding from the ECSEL Joint Undertaking (JU) under grant agreement
No 826276. The JU receives support from the European Union’s Horizon 2020 research and 

innovation programme and France, Spain, Hungary, Italy, Germany

This document is the property of the CPS4EU Project 
Consortium. Duplication is prohibited without written approval.

Heterogeneous Computing PIARCH

Greenwaves GAP8
The IoT application processor

Web site:
https://greenwaves-

technologies.com/

Contact:
Joel Cambonie
VP of engineering
Email: 
joel.cambonie@greenwaves-
technologies.com
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Secure CPS-to-X Connectivity (SC2XC)
PIARCH ID card
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Secure CPS-to-X Connectivity

[PIARCH Description]

This PIARCH intends to provide a secure and possibly low-power way of
establishing communications between an embedded system of a
CPS and its environment.

A Secure Gateway Trusted Execution Environment, based on ProvenCore,
enforces cybersecurity (confidentiality, authenticity and integrity)
between these environments, even in case part of the PIARCH is
compromised.

A software configurator allows building an custom instance of the PIARCH,
which includes the support packages for the desired connectivity
media, as well as a custom runtime configuration (e.g. network
devices parameters).

[Focus Area] Connectivity-Security TRL Levels: 3-5

Re-engineering effort: 12 MM Potential market entry: 2023

[Picture/Diagram]

[Potential vertical/horizontal markets] Transport-Smart Cities

[Type] System

[Innovation areas] Pre-integration and configurator to reduce required integration effort at UC level. Software TEE for Vehicle-to-Cloud security.

Linked WPs: WP2 Linked UCs: WP7
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Secure CPS-to-X Connectivity

Thales Research & Technology
https://www.thalesgroup.com/

Contact: Eric Dujardin
eric.dujardin@thalesgroup.com

Sequans communications 
4G,5G modules
https://www.sequans.com/

Contact: Guillaume Vivier
gvivier@sequans.com

Thales:  Pre-Integrated Architecture Secure CPS-to-X Connectivity
● Secure communication V2V, V2Cloud, Cloud2V
● Prototype available for testings

Sequans: Cat-M / NB IoT module
● Integrated in the Pre-Integrated Architecture Secure CPS-to-X
● Evaluation kit is available
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Perception for autonomous systems
PIARCH ID card
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PIARCH Perception for autonomous systems

Since the dawn of the AI in the automotive industry, studies follow the
human behavior which is made of: Perception, Understanding, Decision
and Act (PUDA). The autonomous vehicle respects exactly the same
behavior and in our case, a computer has to reproduce this behavior.

Researches in this domain is wide and we need to seal the basics from the
Perception. That is why we expect to create this first PIARCH Perception to
let the next generation build the others.

For this PIARCH Perception, we intend to select all the available sensors
that a vehicle can get. As the 5 human senses, if we have all both, the
better will be the perception else we still be able to compensate to have a
trustful perception for the rest of the chain of action: PUDA. This PIARCH
expects to manage from one to several raw sensors to a scene
understanding.

Perception of autonomous systems TRL Levels: 3-7

Re-engineering effort: 15-30 MM Potential market entry: 2022Automotive, Robotics

System

AI, Deep Learning, Autonomous vehicles, Cloud

Linked WPs: 3,7 Linked UCs: 1, 3

System Overview
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PIARCH Perception for autonomous systems

Valeo Mobility Kits
Sensors, software and tools for new 
mobility players (NMP) and other 
technological markets 

Web site:
www.valeo.com
Contact:
Pedro Moreno-Lahore
Business development manager
Email: 
cda.valeo-

mobilitykits.mailbox@valeo.com

Sensors

More coming soon...

Lidar
(Scala gen1)

Ultrasonic HP 
Kit (Basic)

Surround View
Cameras 1 Mpix

(Gen 2)

Lidar
(Scala gen2)

Software DEEP MANTA AI
3D/2D Objects 

perception & semantic 
segmentation

Also available on Autonomous Stuff
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Ultra-precise localization system
PIARCH ID card
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Ultra-precise localization system

For years, in the transport domain, we innovate to reach the absolute and
real time positioning of the object in motion.From several meters with the
Global Positioning System (GPS) to some centimeters with the Real-Time
Kinematic (RTK) GPS, we tend to reach the real position.

To do so, we need to consider several technologies and merge them to
benefit the best of each other. Over the GPS, we will rely on the Cloud
services with map providers, on sensing as lidars and cameras and on the
motion thanks to an Inertial Measurement Unit (IMU). Combination of these
technologies have different results and complexity.

The intended PIARCH localization has been defined to reach any
combination and be ready to modulate the system created according to the
resources of the user. The more you have redundancy, the more your
positioning will be precise.

Ultra-precise localization system TRL Levels: 5-7

Re-engineering effort: 10-20 MM Potential market entry: 2023Automotive, Industrie 4.0

System

Safety, autonomous vehicle

Linked WPs: 3, 7, 8, 9 Linked UCs: 2, 3, 12, 15

System Overview
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Drive4U-Locate
Real-time absolute localization –

20cm accuracy

Web site:
www.valeo.com
Contact:
Pedro Moreno-Lahore
Business development manager
Email: 
cda.valeo-

mobilitykits.mailbox@valeo.
com

Also available on Intempora.com

Ultra-precise localization system

Drive4U Locate workflow
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Cooperative Pre-Integrated Architecture
PIARCH ID Card
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Cooperative PIARCH

The cooperative system PIARCH pre-integrates the various layers and 
components necessary for a large scale, connected set of devices.

This PIARCH provides collaborative technologies and algorithms for:

● Network virtualization
● Collaborative mechanisms
● Decentralized and self-adaptive mechanisms and frameworks
● Model predictive control

The PIARCH will include buildings blocks, models, tools, used for the 
demonstrations of the CPS4EU use cases.

Application domains within the CPS4EU project: Energy, Industry, Smart 
Cities

Contact: Guillaume Giraud, RTE, R&D Manager
guillaume-np.giraud@rte-france.com

[Focus Area]: Distributed systems TRL Levels: 4-6

Re-engineering effort: 12-24 MM Potential market entry: 2024[Potential vertical/horizontal markets]: Industry, Energy, Smart Cities

[Type]: Architecture

[Innovation areas]: Model Predictive Control, Self-adaptation, Safe and real-time distributed architectures

Linked WPs: 4,5 Linked UCs: 4-5-10-11-14
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Industrial Edge Computing Gateway 
PIARCH ID Card
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Industrial edge computing gateway

The Industrial Edge Computing Gateway is a multi-service gateway designed to deliver IoT
based applications with LTE in the industrial domain. It supports the computing and connectivity
requirements of UC4 and UC5, and host the application business logic of these UCs. The
PIARCH is a high-performance, LTE ready and cloud certified multi-service IoT gateway based
on the NXP i.MX 8M Mini Cortex-A53 quad core processor, 4GB of RAM, up to 32GB of eMMC
and a user-accessible microSD slot. It is characterized by a low power profile, supporting a wide
range power supply (9 to 30V). To support industrial applications, it is equipped with a very rich
set of connectivity interfaces: LTE Cat 1, Wi-Fi, Bluetooth 4.2/BLE, two Gigabit Ethernet, display
port video output, two protected and isolated RS-232/422/RS-485 serial ports, two noise and
surge protected USB ports, six opto-isolated digital, two isolated analog interfaces and digital IO.
To further expand the gateway features, it is equipped with high-speed PCI Express 2.0 (x4, x2,
x1) interfaces that allow to connect PCIe hardware extension modules.
To support security aspects, it is equipped with TPM 2.0, hardware anti-tampering features and
meets IEC 62443-4-1/-4-2 cybersecurity (Professional Service). The PIARCH is capable to
operate in an extended range of environmental temperature ranging from - 40 to +65°C.
Onboard temperature sensor and an accelerator allows to monitor some significant parameters
of the gateway’s motherboard, that could affect its correct operations.
The gateway runs a Yocto-based OS and Azul Java, on which Eclipse Kura provides a
framework for application-level field connectivity, sensing and actuation support, data collection
and edge processing capabilities oriented to IoT, an environment for CPS cooperation on the
edge, business logic design and development, cloud connectivity and remote monitoring
functionalities (advanced diagnostics, provisioning, updates, full remote device access and
management).

Complete pre-integrated system TRL Levels: 7 (M36 8)

Re-engineering effort:  12MM Potential market entry: Q2 2022Industry 4.0, Manufacturing Digitalization, Energy/Smart Grid

System

Edge computing, IoT, security. End2end digitalization solutions. Digitalization process simplification. Digitalization of legacy systems. 

Linked WPs: 1,2,3,4,5 Linked UCs: 4, 5
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PIARCH Name

Industrial Edge Gateway:
Edge Computing and Connectivity for 

the Industrial IoT 

Web site: 
https://www.eurotech.com/en

Contact: Paolo Azzoni,
Head of European technology 

programs
paolo.azzoni@eurotech.com

IoT and edge computing: ARM Cortex-A53 CPU, GPU, onboard sensors (GPS, 
3D accelerometer/gyroscope)

Connectivity: rich set of connectivity options for industrial IoT (IIoT), e.g. LTE, 
Ethernet, Lora, OPC UA, and many more

Native security: Hardware anti-tampering and TPM 2.0, IEC 62443-4-1/4-2 
assessment

Certified embedded system: Safety compliance with industrial standards (incl. 
EN 62368, UL 60950) and certifications (incl. CE, FCC, ISED, JATE, TELEC), 
Environmental certification, incl. ROHS3, REACH

Easy set-up using Eclipse Kura tools

Robust to industrial operating environment
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BLUEFORCE
PRODUCT & TOOL
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BLUEFORCE

BlueForce
Excellent navigation performance for 
safety-related applications 

Web site:
https://www.sysnav.fr/?lang=en

Contact:
Gerulf Kinkelin, Key Account 

Manager
Email: 
gerulf.kinkelin@sysnav.fr

Inertial Measurement Unit adapted to automotive use cases, enabling 
data fusion with vehicle odometry and GPS positioning information.

● MEMS based low cost IMU
● Includes accelerometers, gyrometers, magnetometers
● Enables dead reckoning for safety applications
● Allows data fusion with other sensors
● Applicable to several domains: automotive, medical, flying drones, 

surveillance
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GAPMOD1.2
PRODUCT & TOOL 
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GAPMOD1.2

GAPMod is intended to facilitate and speed up development of 
applications around GAP8. It packs on a small board (ca. 
26mmx36mm) the “invariant” part of any application based on 
GAP8 (GAP8 chip, external Flash+ARAM memory, associated 
decoupling caps, crystal oscillator, passives for internal DC-DC, 
etc.). With GAPMod, an application PCB designer can simply 
drop the module in his/her design and rely on comparatively 
relaxed Design Rules and reasonably priced PCB technology for 
his/her own applicationspecifc motherboard.

GAPMod is a core module architectured around 
GreenWaves Technologies’ GAP8 chip, an ultra-low 
power Application Processor for the IoT .

Contact: Joel Cambonie

joel.cambonie@greenwaves-technologies.com

Web site:
https://greenwaves-technologies.com
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M3Systems IP GNSS 
PRODUCT &TOOL 
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IP GNSS Product

For years, in the transport domain, we innovate to reach the absolute and real 
time positioning of the object in motion.From several meters with the Global 
Positioning System (GPS) to some centimeters with the Real-Time Kinematic 
(RTK) GPS, we tend to reach the real position.
StellaNGC  is an open GNSS software radio platform that encompasses all the 
tools necessary for GNSS testing: bi-constellation (GPS and Galileo) bi-
frequencies ( L1/E1 and L5/E5) IP GNSS Receiver adapted automotive needs,
and more specifically to ADAS and autonomous driving use-cases.

M3 Systems IP GNSS PRODUCT : The objective is
to offer an economical GNSS test platform
(Galileo,GPS,Glonass,Beidou,SBAS) with a high level
of flexibility to satisfy all the laboratory tests.

Contact:
anis.ziadi@m3systems.eu

Web site :
https://m3systems.eu/
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Mobility Kits
PRODUCT & TOOLS

DONE
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Mobility Kits

Valeo Mobility Kits : Sensors, software 
and tools for new mobility players (NMP) 
and other technological markets

Contact:
Pedro Moreno-Lahore

Business development manager

Email:cda.valeo-
mobilitykits.mailbox@valeo.com

Web site: 

www.valeo.com
More coming soon...

Also available on Autonomous Stuff
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Greenwaves NN TOOL 
PRODUCT & TOOL 
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NN TOOL

[Pre-integration map] NNtool is a Python package that facilitates the NN
graphs porting from a high level DL framework to a
GAP processor by means of model optimizations,
quantization and testing thanks to a Python library
of gap-like computational kernels.

Contact: Joel Cambonie

joel.cambonie@greenwaves-technologies.com

Web site : 
https://greenwaves-technologies.com/
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Greenwaves SDK 4.2
PRODUCT & TOOL
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Greenwaves SDK 4.2

Greenwaves SDK 4.2
GAP8 processors and development 
boards at your fingertips 

Contact: Joel Cambonie

joel.cambonie@greenwaves-
technologies.com

Web site: 
https://greenwaves-technologies.com/

The GAP8 SDK includes all the tools to develop, 
simulate and profile application code for GAP8. It 
includes the OSes, compilers, profilers, NNtool, and the 
GVSOC simulator.

Also available on GreenWaves store at:

https://greenwaves-technologies.com/store/
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SmartDeepCam
PRODUCT & TOOL 
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SmartDeepCam

Web site : 
https://yumain.fr

Contacts : 

Xavier Bruneau, CEO

Michel Paindavoine, Co-founder

Emails:
xavier.bruneau@yumain.fr 

michel.paindavoine@yumain.fr

The SmartDeepCam developed by YUMAIN during the CPS4EU project is based
on a real-time image acquisition and processing board. This board, totally designed
and manufactured by YUMAIN, is based on an MPSOC circuit (Xilinx Zynq 7020)
connected to a 2MPixel CMOS image sensor (Teledyne Emerald). The embedded
processing consists of classical image processing functions but also neural
processing based on Deep Learning. In order to easily use the camera, a GUI
interface has been developed.

The applications mainly concern the field of factory 4.0, whether for the protection of
people in hazardous areas or for the quality control of products.
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Twin Builder
PRODUCT & TOOL 

DONE
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Twin Builder

Ansys Twin Builder enables you to quickly create a digital twin–a
connected replica of an in-service asset. This allows for enhanced
lifecycle management and true predictive maintenance, saving costs to
help maintain a competitive advantage.

TwinBuilder is a Software made to enable and
simplify the Digital Twin creation

Contact : Valery Morgenthaler
Email: valery.morgenthaler@ansys.com

Web site : 
https://www.ansys.com/
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