=] hi S The EdgeAl project has received funding under grant agreement No 101097300. The Chips JU
= p JU receives support from the European Union's Horizon Europe research and innovation program and

Austria, Belgium, France, Greece, Italy, Latvia, Luxembourg, Netherlands, Norway.

@GEA'

S

Co-funded by
the Eurcpean Union

o

Edge Al Technologies for Optimised Performance
Embedded Processing

D8.07 - Intermediate Project Report 3

(Interim Periodic Technical Report)

Period covered by the report: from [01/01/2025] to [31/07/2025]
Periodic report: [V32]

Involved VCs (All Deliverable type | Public
Deliverable File |D8.07 Related Task | T8.1 and T8.2
Project |EdgeAl Grant Agreement Nr. | 101097300
Actual Submission
Due Date |[m34 - 2025-09-30 m34 - 2025-09-30
Date
Status (Final Version | V1.00
Contact Person |Ovidiu Vermesan Organisation | SINTEF

Phone [+47 93059322 E-Mail | Ovidiu.Vermesan@sintef.no




<hips;y

Co-funded by
the European Union

Document history

\" Date Author Description

0.01 | 14.07.2025 | SINTEF Initial version.

0.02 | 28.07.2025 | UMIL UMIL contribution.

0.03 | 11.08.2025 | SIG Updated version

0.04 | 12.08.2025 | CEA Updated version

0.05 | 18.08.2025 | NXP-NL Updated version

0.06 | 21.08.2025 | IMST Updated version.

0.07 | 27.08.2025 | COGNI Added draft partner contribution + Task 4.5
draft update

0.08 | 01.09.2025 | EDI EDI contribution

0.09 | 01.09.2025 | TECHNO TECHNO contribution.

0.10 | 02.09.2025 | IMEC IMEC contribution.

0.11 | 02.09.2025 | ALMENDE ALMENDE contribution.

0.12 | 03.09.2025 | INPG INPG contribution - Task 3.1

0.13 | 05.09.2025 | HTS, DEEPS Input on WP5 (T5.2), WP6 (T6.2), and WP7.

0.14 | 08.09.2025 | IMEC Input on WP5 (T5.5) and WP6.

0.15 | 08.09.2025 | ALMENDE Update in WP5 (T5.6).

0.16 | 08.09.2025 | SINTEF All received versions so far have been merged
into one main document.

0.17 | 08.09.2025 | CEA Update in WP5 (T5.4)

0.18 | 08.09.2025 | NXP-DE NXP-DE contribution.

0.19 | 09.09.2025 | CONV Input WP7, WP5 and WP6

0.20 | 09.09.2025 | SIG Input on WP6 (T6.6)

0.21 | 09.09.2025 | SINTEF Risk assessment section included in all WPs.

0.22 | 09.09.2025 | FE, NXTEN, PROLUX, Input on WP3, WP4, WP5, WP6, and WP8

NXTECH

0.23 | 09.09.2025 | URCA WPs, tasks and demonstrator contributions.

0.23 | 10.09.2025 | ITML WP7 overview, tasks and risk assessment &
contribution in WP4, WP5, WP6 and WP8

0.24 | 10.09.2025 | CNRS CNRS contribution.

0.25 | 10.09.2025 | INPG WP5 input in T5.4 (VCD3.1 and VCD3.3).

0.26 | 12.09.2025 | FE, NXTEN, PROLUX, Contribution update.

NXTECH

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.




<hips;y

Co-funded by
the European Union

0.27 | 12.09.2025 | SINTEF Different versions merged and track changes
accepted.
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1 Summary

The deliverable D8.7 document provides an overview of the work carried out in the EdgeAl
Chips JU project during the project months m26-m32 (2025.01.01 - 2025.07.31), aligned
with the Description of the Action (DoA) of the project.

The document describes the work carried out by the beneficiaries related to the project
objective and work packages (WPs).

The document presents the progress of the dissemination, data management, technical
developments and coordination activities and concludes by providing an outlook on the
use of resources.

2 Introduction and Scope

2.1 Purpose and target group

Deliverable D8.7 is an intermediate periodic technical report produced by the EdgeAl
project at regular intervals to provide the whole project consortium and the Chips JU office
with the information and details of the ongoing activities in the project aligned with the
project's objectives.

2.2 Contributions of partners

The involvement of the beneficiaries of the EdgeAl project and a short explanation of the
contributions in the various sections is provided in Table 2.1.

Table 2.1: Partner contribution

Chapter Partner Contribution
1;2;3.1;0;,3.3; | SINTEF In the reporting period, SINTEF contributed to WP3, WP4, WP5,
4:5 WP6 through the development of VCD2.1, VCD2.2, VCD2.3 and

participated in WP7 and WP8 as described in this report. SINTEF
led Task 5.1 and Task 6.1 and provided the progress description

seen below.
2;3.2.4.2; IFAT During the reporting period, IFAT contributed to WP4, WP5, WP6
3.2.4.4;3.2.5.4; with the development in VCD1.1. Furthermore, IFAT contributed
3.2.6.4;3.2.7.4; and participated in WP7 and WP8 as described in the following
3.2.8.4 chapters in this report. IFAT led task T4.2 and VC1, VCD1.1 and

provided the description as following in the respective chapters.
2.2;3.2.4.4, AMS-AT In the reporting period, AMS-AT contributed to WP4 and WP6
3.2.6.4,3.2.74 through the development of VCD1.2 and participated in WP7 as

described in this report.

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.
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2.2;3.2.4.4, SCUBE During the reporting period, withing VCD1.1 and VCD1.2 SCUBE

3.2.5.4;3.2.6.4; has contributed to WP4, WP5, WP6 through the development of

3.2.7.4;3.2.84 VCD1.1/VCD1.2 and participated in WP7 and WP8 as described in
this report.

2;3.24.2; TUWIEN TUWIEN is involved in WP4, WP5 and WP6 through the

3.2.4.4;3.254 development of VCD1.1 and participated in WP7 and WP8.

3.2.6.4;3.2.7.4; Additionally, Task 4.4 is led by TUWIEN, and its progress

3.2.84 description is shown in chapter 3.

3.2.3.4;3.2.44; | IMEC During the reporting period, IMEC has been involved in WP3, WP4,

3.2.5.4;3.2.6.4; and WP5. Additionally, IMEC has developed VCDA4.1 together with

3.2.7.4;3.2.8.4; EDI. IMEC leads WP3 and T5.5.

33

2.2;3.2.3;3.2.4; | NXP-DE In the reporting period, NXP-DE contributed to WP3, WP4, WP5,

3.2.5; 3.2.6; WP6 through the development of VCD2.4, and participated in

3.2.7;3.2.8 WP7 and WP8 as described in this report. NXP-DE also led Task
5.3 and provided the progress description seen below.

3.2.4.4,3.25.4; | GNT During the reporting period, GNT contributed to WP4, WP5, and

3.2.6;3.2.7.4; WP6 (as WP6 leader) through the development of VCD1.4,VCD4.2,

3.2.8.4; and VCDA4.3, and participated in WP7 and WP8.

3.2.4.4,3.2.5.4; | NEURO In the reporting period, NEURO contributed to WP4, WP5, WP6

3.2.6;3.2.74 through the development of VCD4.3 and participated in WP7.

3.2.4;3.2.5; COGNI During the reporting period, and within VCD1.4, COGNI has

3.2.6;3.2.7 contributed to WP4, WP5, and WP6 as detailed in the chapters
below.

2;,3.2.3.4; IMST Updates for WP3, WP4, WP5, WP6 and WP7 with respect to the 2.4

3.2.4.4;3.2.5.4; GHz LoRa Mesh Network development.

3.2.6.4,3.2.74

2.2;3.2.4;3.2.5; | HUA During the reporting period in VCD4.2, we worked on enhancing

3.2.6;3.2.7 obstacle recognition through an edge-optimized pipeline tailored
for embedded Al platforms. The system integrates motion-gating,
image tiling, and concurrent inference to process video streams
efficiently, while homography-based post-processing improves
spatial reasoning for detecting stopped vehicles, reversed
movement, and other anomalies. These developments
strengthen real-time traffic scene understanding for smart city
use cases, and we are preparing a paper titled “Edge-Optimized
Modular Architecture for Real-Time Vehicle Re-Identification” for an
upcoming conference.

2.2;3.6;5.1; uzL UZL In the reporting period, UZL contributed to WP3, WP5 and

6.1; 8.1; 8.2 WP6 through the development of VCD2.4. The work focused on

researching and implementing an Al network-optimized
hardware accelerator, integrated into a Chipyard-based RISC-V
system with support for vector extensions, and verifying its
functionality for edge Al inference. Furthermore, UZL participated
in WP8 by providing input for periodic reporting and coordination
activities as described in this report.

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.
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INTRA

N.A.

STM-FR

N.A.

STMR-FR

N.A.

VPHV

N.A.

cv

N.A.

VPP

N.A.

TECX

N.A.

2.2;3.2.3; 3.2.5;
3.2.6; 3.2.7;
3.2.8

CEA

During the reporting period, CEA has been involved in WP5. CEA
has been working on the fabrication, verification and electrical
characterization of various neuromorphic circuits designed
within the project. These circuits are aimed to exploit non-volatile
memory technologies to implement various flavours of MAC
operations in hardware. The fabrication and packaging process
still ongoing for one of the designed neuromorphic circuits, its
verification and electrical characterization will start during the
upcoming reporting period. This work is part of the Technological
Demonstrator 5. Moreover, CEA has been collaborating with
URCA and INPG, with the goal of achieving accurate real-time
grapes detection (VCD3.1) and vineyard disease identification
(VCD3.3) using the NeuroCorgi chip.

2.2,3.2.3;3.2.4;
3.2.5; 3.2.6;
3.2.7;3.2.8

INPG

INPG is leading the Task 3.1. Together with URCA, we contribute
to demonstrators in WP3. We compare the performance of Al-
based solutions on different edge platforms. Technical results for
VCD3.1 and VCD3.3 show the performance in terms of energy
efficiency of object detection models when deployed on GPUs
and using STMicroelectronics hardware acceleration platforms
(MP2 and N6). These results are described in Task 3.1 and Task
4.3, while the hardware verification and integration of these
algorithms are described in WP5, in Task 5.4.

2.2;3.2.5; 3.2.6;
3.2.7

URCA

URCA is actively involved in the development of the four
demonstrators of VC3. Our team is mostly working on Al models
for object detection on the edge. Our contributions are a new Yolo
based model designed for edge devices (D4.1;). We are working
on the optimization of different blocks for lite models (D4.3) to be
used the different applications of VC3 (D4.4). For yield estimation
and disease detection at the vineyard, we deployed our models
with virtual containers inside a single reusable prototype (D4.5).
In our case, data can be difficult to collect so we developed
different schemes to augment our datasets (D 4.6) and facilitate
the labelling process.

2.2;3.2.3.4;
3.2.5.2; 3.2.5.4;
3.2.6.4

CNRS

During this reporting period, CNRS has contributed to WP3, WP5
and WP6.

2.2;3.2.3.4;
3.2.5.2; 3.2.5.4;
3.2.6.4

UPHF

See CNRS above.

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
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2.2;3.2.3;3.2.4; | STM-IT In the reporting period, STM-IT contributed to WP3, WP4, WP5
3.2.5;3.2.6 and WP6 through the development of VCD1.5 and VCD1.6. STM-
IT led Task 3.3 and provided the progress described below.
2.2;3.2.3.4; SCM During the reporting period, SCM contributed to WP3, WP6, WP7.
3.2.5.4;3.2.6.4 SCM is leading VCD1.5 demonstrator.
2.2;3.2.3.4; CSR During the reporting period, CSR supporting SCM, contributed to
3.25.4;3.2.6.4 WP3, WP6, WP7.
HTS N.A.
DEEPS N.A.
2.2;3.2.5;3.2.6; | XTE In the reporting period XTE has contributed to tasks T5.1, 76.1 and
3.2.7 WP7.
2.2;3.2.3;3.2.4; | UNICA During this reporting period, UNICA has participated in Work
3.2.5; 3.2.6; Packages (WPs) 3, 4, 5, 6, 7, and 8, as well as Value Chain
3.2.7 Demonstrators (VCDs) 1.5-6
2.2,3.2.3.4; UNIBO During this reporting period, the University of Bologna (UNIBO)
3.2.4;,3.2.5.4 participated in Work Packages (WPs) 3, 4, 5, 6, 7, and 8, as well as
3.2.6.4;3.2.7.4; Value Chain Demonstrators (VCDs) 1.5-6, 3.x. UNIBO leads WP4,
3.2.84 “Edge Al Framework Development.” This report summarizes the
progress made towards the tasks within these WPs and VCDs.
2.2;3.2.4;3.2.5; | UMIL In the reporting period, UMIL is involved in WP4, WP5, and WP§,
3.2.6;3.2.7 with application to VCD 1.5 and 1.6.
3.2.3;3.2.4; EDI During the reporting period EDI is involved in WP3, WP4, WPS5,
3.2.5; 3.2.6; WP6, WP7, WP8. Leads VC4:" Mobility" and two of its
3.2.7;3.2.8 demonstrators VCD4.1 and VCD4.2. Whereas this report
summarizes the progress towards the tasks in these WPs within
the two VCDs.
2.2;3.2.3; 3.2.4; | NXP-NL NXP-NL is contributing to WP3, WP4, and WP5 through the
3.2.5; 3.2.6; development of TD2: a modular, hardware-accelerated, and
3.2.7 privacy-preserving on-device and federated learning framework
for low-power MCUs, validated in real-time image classification
and explainable Al use cases, enabling vertical integration in
industrial and healthcare domains.
Furthermore, NXP-NL contributes to the demonstrators
VCD5.1,5.2,5.3,5-ET with its partners Technolution, Signify and TU
Eindhoven. We do so by use-case exploration for miscellaneous
datatypes to investigate multi-objective optimization techniques,
and by applying these techniques to the use-
cases/datatypes/neural networks deployed in these partners
demonstrators.
2.2;3.2.3;3.2.4; | SIG Technical contributions to various work packages. Lead of VC5.
3.2.5;3.2.6;
3.2.7;3.2.8
2.2;3.2.3;3.2.4; | TECHNO | Technical contributions to various work packages. Contribution to
3.2.5; 3.2.6; WP3: completion of the NXP-silicon base edge ai hardware
3.2.7 platform, and extension board for application in VCD5.1. WP4:

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.
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performance analysis of the hardware platform through
software, and development of algorithms for failure prediction in
medium voltage transformer stations. WP5, and WP6, plan for
verification and validation, and initial data analysis from medium
voltage transformer stations. Lead of VCD5.1 and T3.6.

2.2;3.2.4;3.2.5; | ALMENDE | Data collection and processing on device of localization data,

3.2.6;3.2.7; contributing to VC 5.2.

3.2.8

2.2;3.2.4;3.2.5; | TUE Provided updates on its contributions for T4.3, T4.6, VCD5.3, and

3.2.6 TD6 in the respective tables of this document.

2.2;3.25;3.2.6 | FE In the reporting period, FE contributed to WP5 and WP6 through
the development of the VCD2.1 and VCD2.2 demonstrators.

2.2;3.2.3; 3.2.4; | NXTEN In the reporting period, NXTEN contributed to WP3, WP4, WP5

3.2.5;3.2.6 and WP6 through the development of the VCD2.1 and VCD2.2
demonstrators and participated in WP7 and WP8 as described in
this report.

2.2;3.2.3; 3.2.4; | PROLUX In the reporting period, PROLUX contributed to WP3, WP4, WP5

3.2.5;3.2.6 and WP6 through the development of the VCD2.3 demonstrator
and participated in WP7 and WP8 as described in this report.

2.2;3.2.3; 3.2.4; | NXTECH In the reporting period, NXTECH contributed to WP3, WP4, WP5

3.2.5;3.2.6 and WP6 through the development of the VCD2.1, VCD2.2 and
VCD2.3 demonstrators, and participated in WP7 and WP8 as
described in this report.

3.2.4.4;3.2.54; | ITML During the reporting period, ITML led and contributed to WP7

3.2.6.4;,3.2.7; while also were involved in WP4, WP5 and WP6 through the

3.2.84 development of VCDA4.2

3.2.7;3.2.5.3; CONV During the reporting period, CONV contributed primarily to WP7,

3.2.6.3 with additional inputs to WP5 and WP6, as detailed in the
respective chapters.

HMU

2.2;3.2.4;3.2.5; | AMS-CH* | In the reporting period, AMS-CH contributed to WP4 and WP6

3.2.6; 3.2.7; through the development of VCD1.3 and participated in WP7 as

3.2.8 described in this report.

2.2;3.2.4;3.2.5; | SYNS* In the reporting period, SynSense contributed to WP4, WP5 and

3.2.6; 3.2.7; WP6 and supported AMS-CH for the development of VCD1.3, also

3.2.8 contributed in WP7 and WP8 as described in this report.

* Associated partner.

3 Explanation of the work carried out by the beneficiaries and
overview of the progress

The EdgeAl strategic vision, mission and strategic goals defined in the DoA are captured

below:
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Vision: To contribute towards the creation of a resilient, resource efficient and
sustainable society by bringing excellence and innovation to the development of
advanced edge Al technologies and applications.

Mission: To accelerate edge Al design, innovation, development, and deployment in
Europe in different strategic industrial application areas, supporting the twin green and
digital transitions.

Strategic goals: (I) To create a new framework embedding intelligence at the edge and
strengthening the development of low-power, real-time, energy-efficient Al hardware,
embedded Al and software addressing multiple computing paradigms across the edge
continuum. (ll) To increase energy efficiency, improve processing capability, increase
trustworthiness, and reduce the CO, footprint of embedded edge Al applications across
multiple industrial sectors. (Ill) To foster a dynamic edge Al European ecosystem based
on the Al technology stack and digital value-chains across industrial sectors and increased
competence and skills, leading to new industrial applications and new market
opportunities for Europe. (IV) To advance research and innovation in edge Al-based
technologies, new processor architectures, electronic components and systems, tools, Al-
design methods, and middleware that guarantee security, trust and energy efficiency for
infrastructures and industrial sectors across Europe.

3.1 Objectives

The EdgeAl strategic goals are realised through a set of objectives.

Objective |

Develop secure Al-based
edge platforms for end-to-
end hardware/software
solutions addressing the Al
design stack and
middleware.

Objective 4

Integration of scalable and

modular Al Co-design:
hardware/software,
algorithms, topologies into
novel Al open architecture
platforms.

Objective 2

Provide scalable edge Al-
based energy-efficient
techniques, methods and
frameworks supporting
different OSs and hardware
platforms.

Objective 5

Implementation of
reconfigurable Al-based
architectures for increasing
the re-use, updatability,
upgradability and service life
of Al.

Objective 3

Advance multi core SoC and
SoM Al-based designs with
embedded hybrid
architectures, connectivity
and lloT devices for
industrial environments.

Objective 6

Provide trustworthy and
explainable edge-Al by
design solutions with real-
time operation capabilities
and dynamic online learning.

Figure 3.1 EdgeAl objectives overview

These objectives reflect the way in which EdgeAl consortium delivers processing solutions
for Al at the edge addressing the design stack and middleware across multiple industrial
sectors including mobility, digital industry, energy, agri-food and environmental

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.
11



Sig_ o
&hips;y

Co-funded by
the European Union

protection and digital society. Figure 3.1 gives an overview of the six objectives defined
and listed in the EdgeAl description of work (DoA).During the reporting period, the work
on Al-based circuits and module design, Edge Al framework development, and Edge Al
technology verification and integration for vertical applications have been continued from
the previous period. In addition, the work on Benchmarking, validation and testing has
started. The results of this work will be reported through separate deliverables in the next
period. In the current period, the second periodic technical and financial report was
delivered (m26), and the work on European ecosystem building and initiatives clustering
was reported in deliverable D7.8 (m34).

The EdgeAl deliverables are designed to support the five value chains (VCs) activities to
achieve the project's objectives. The project distinguishes between the value chain use
case demonstrators (VCDs) and the technology demonstrators (TDs), and is addressing
the impact of the outcomes and the results through the implementation of the VCDs as
summarised in Table 3.1 and the TDs as summarised in Table 3.2.

Table 3.1: VCDs alignment with EdgeAl project’s objectives (01-06)

VCD Value Chain EdgeAl Objectives
# Demonstrator Partners
01/02/03|04/05/06
VC1 Digital Industry - IFAT
Smart Semiconductor Manufacturing
1.1 Assistant (SSMA) IFAT, SCUBE, TUWIEN
1.2 | Virtual Metrology AMS-AT, SCUBE
1.3 | Gesture recognition at the Edge AMS-CH, SYNS
14 Distribcftfed sensing - Large-scale Object COGNI, INTRA, GNT
Recognition
15 Al-based Quality Control for Woodwork| SCM, DEEPS, STM, UNIBO,
"~ | Production Process UNICA, UMIL, XTE
16 Al-based Defect Detection in SoM| HTS, DEEPS, STM, UNIBO,
Assembly Process UNICA, UMIL, XTE
VC2 Energy - SINTEF
21 Inte.llig.ent. Water  Tank  Energy FE, NXTEN, NXTECH
Optimisation
o Embedded  Edge Approaches for o\ pee pp nyren nxTECH
Intelligent Distributed Energy Systems
2.3 | Mesh Intelligent Lighting PROLUX, SINTEF, NXTECH
Efficient Attack-Detection Based on
2.4 |Neural-Networks for Security Sensitive NXP-DE, UZL
Systems
VC3 Agri-food and Beverage - STM-FR
3.1 |Vineyard - Yield Prediction URCA, VPHV, CV, STM-FR . ‘ . ‘ ‘
. . L STM-FR, VPHV, CV, URCA,
3.2 |Vineyard - Environment Monitoring TECX, CNRS, UPHF
3.3 |Vineyard - Disease Identification URCA, VPHV, CV, STM-FR, CEA
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3.4

P " VPP, CV, URCA, STM-FR,
The “Prise de Mousse STMR-FR, TECX l

VC4 Mobility - EDI

4.1

Cognitive Mobile Multi-Agent Platform EDI, IMEC

Roadside Perception Units (RSPU) EDI, IMST. GNT, HUA, INTRA,

5.2

4.2 | Connected with a LoRa 2.4 GHz Mesh
ITML
Network
4.3 | Condition Monitoring for Mobile Agents NEURO, GNT
VC5 Digital Society - NXP-NL
5.1 |Machine Room TECHNO, NXP-NL, TUE ._-

Human Activity Inference in

. . are s 1G, ALMENDE, TUE, NXP-NL
Office/Home/Industrial Facilities slé. v

53

Shared Human and Robot Operating

TUE, NXP-NL, TECHNO
Spaces

5-ET

Optimization techniques for efficient NN

deployment on the edge NXP-NL, TECHNO, 51G

i

Description of the value chain demonstrators (VCDs) and the alignment with six project
objectives:

Objective 1 (01) - Develop secure Al-based edge platforms for end-to-end
hardware/software (HW/SW) solutions addressing the Al design stack and middleware
(MW). The objective O1 was addressed in their respective tasks as part of the work in the
different VCs and their demonstrators’ targeted objectives as described below:

VC1 (Digital industry):

Create digital tacit knowledge out of implicit and explicit expert knowledge.
Mapping to project objectives: Platforms for end-to-end software Al solutions (e.g.
OpenShift platform, internal server farm) increased reliability (including domain
knowledge in analysis of production data using Al methods) (VCD1.1).

Develop an Al-based solution for end-to-end ML from sensor raw signal to
application task including new architectures for low-power Al circuits (VCD1.3).
Develop Al based edge platforms for end-to-end HW/SW solutions while
preserving Cloud level performance (VCD1.4).

Develop an Al-based HW/SW edge platform solution for quality control in
woodwork production (VCD1.5).

Develop an Al-based HW/SW edge platform solution for quality control in SoM
production (VCD1.6).

VC2 (Energy):

Develop an Al-based HW/SW edge platform solution for energy monitoring for
water heater tanks (VCD2.1).

Develop an Al-enabled HW/SW edge node that can be used in light fixtures
(VCD2.3).
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VC3 (Agri-food and Beverage):
e Develop Al-Edge based platforms for end-to-end SW/HW stack (VCD3.1).
e Develop Al-Edge based platforms for end-to-end environmental monitoring using
advanced multicore SoC architecture (also addressing O3) (VCD3.2).
e Develop Al based edge platforms for end-to-end HW/SW solutions to capture and
analyse images using Al based MCU/MPU (also addressing O3) (VCD3.3).
e Develop Al based mobile edge platform integrating Al MW with the necessary
computation capability (VCD3.3).
e Develop Al based edge platforms for end-to-end HW/SW solutions (VCD3.4).
VC4 (Mobility):
e Develop an Al-based, cognitive mobile multi-agent platform for context aware
mission control (VCD4.1).
e Develop near real-time HW/SW RSPU setups for multi-sensor processing (VCD4.2).
e Develop an Al-based HW/SW edge platform solution for condition monitoring for
electrical drives in UAVs (VCD4.3).
VC5 (Digital society):
e Demonstrate low energy platform for information extraction applicable to the UC
(also addressing 03) (VCD5.1).
e Context-aware Al solution for lighting control and facility management (VCD5.2).

Objective 2 (02) - Provide scalable edge Al-based energy-efficient techniques, methods
and frameworks supporting different OSs and hardware platforms. The objective O2 was
addressed in their respective tasks as part of the work in the different VCs and their
demonstrators’ targeted objectives as described below:

VC1 (Digital industry):

e Extract qualitative causal links out of Design of Experiment (DoE) graphs. Mapping
to project objectives: By considering domain knowledge in the analytics of
production data this would filter the amount of data under consideration and will
improve the allocation of computation resources and therefore optimize of the
overall energy consumption (VCD1.1).

VC2 (Energy):

e Development of edge Al-based frameworks supporting different OSs and

hardware platforms for energy sector (VCD2.2).
VC3 (Agri-food and Beverage):

e Provide scalable Al-based energy-efficient techniques (VCD3.2).

e Optimization of Al performances of STM32 technology thanks to Neuromorphic
Accelerator (VCD3.3).

e Development of Al-based metaverse supporting different hardware platforms
acting as a 3D user interface to the loT devices (VCD3.4).

VC4 (Mobility):

e LoRa Mesh Protocol Stack with power saving support for battery powered end-

devices (VCD4.2).
VC5 (Digital society):
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e Demonstrate that Al execution is optimized towards the requirements of the use
case and capabilities of the inferencing node (VCD5.3).

Objective 3 (03) - Advance multi core SoC and SoM Al-based designs with hybrid
architectures, embedded systems, connectivity and IloT devices designed for industrial
environments. The objective O3 was addressed in their respective tasks as part of the
work in the different VCs and their demonstrators’ targeted objectives as described below:

VC1 (Digital industry):

e N.A.

VC2 (Energy):

e Implementation of Al-based deep- edge and micro-edge embedded systems and
lloT devices designed for energy and buildings in industrial environments (VCD2.1).

e Robustness and security attack resilience of the Al implementation, low power
(VCD2.4).

VC3 (Agri-food and Beverage):

e Develop Al-Edge based platforms for end-to-end environmental monitoring using
advanced multicore SoC architecture (also addressing O1) (VCD3.2).

e Robustness and security attack resilience of the Al implementation, low power
(VCD3.2).

e Develop Al based edge platforms for end-to-end hardware/software solutions to
capture and analyse images using Al based MCU/MPU (also addressing O3)
(VCD3.3).

VC4 (Mobility):

e Reliable LoRa Mesh Protocol Stack for wireless communication of multiple clients

(VCD4.2).
VC5 (Digital society):

e Demonstrate low energy platform for information extraction applicable to the UC

(also addressing O1 (VCD5.1).

Objective 4 (04) - Integration of scalable and modular Al Co-design: hardware/software,
algorithms, topologies into novel Al open architecture platforms. The objective O4 was
addressed in their respective tasks as part of the work in the different VCs and their
demonstrators’ targeted objectives as described below:

VC1 (Digital industry):
e Optimise the ML models, the prediction time in the production line (VCD1.2).
e Use Al HW/SW co-design, and Al algorithms tailored to the edge (VCD1.3).
e Training of a custom Al algorithm for quality control in woodwork production
(VCD1.5).
e Deployment of a custom Al algorithm for quality control in woodwork production
on embedded HW (VCD1.5).
e Training of a custom Al algorithm for quality control in SoM production (VCD1.6).
e Deployment of a custom Al algorithm for quality control in SoM production on
embedded hardware (VCD1.6).
VC2 (Energy):
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e Integration of HW/SW algorithms, topologies, and Al-based platforms for
heterogenous energy networks (VCD2.2).
VC3 (Agri-food and Beverage):
e Integration of scalable and modular Al into the novel HW/SW Al open architecture
platforms (VCD3.1).
VC4 (Mobility):
e Integration of HW/SW algorithms in an Al-based platform for condition monitoring
for electrical drives in UAVs (VCD4.3).
VC5 (Digital society):
e Develop competence in information extraction from slow changing time series
data (VCD5.1).
e Prototype techniques to extract information via the fusion of data from multiple
disjoint sensors (VCD5.1).

Objective 5 (05) - Implementation of reconfigurable Al-based architectures for increasing
the re-use, updatability, upgradability, and service life of Al. The objective O5 was
addressed in their respective tasks as part of the work in the different VCs and their
demonstrators’ targeted objectives as described below:

VC1 (Digital industry):

e Use real-time sensor data to predict outcome of processing step (VCD1.2).

e Improve the use of data and optimise sensor data usability (availability/quality)
(VCD1.2).

e Develop a solution for algorithms upgradability and better generalization of fully
learned approaches in difficult real-world environments (VCD1.3).

e Implementation of reconfigurable Al-based architectures for increasing the re-
useability, updatability/upgradability, and service life of the multisensory input
system (VCD1.4).

VC2 (Energy):
e Develop a reconfigurable Al-based mesh architecture for led lighting applications
(VCD2.3).

VC3 (Agri-food and Beverage):

e Integration of modular plant sensors into the novel HW/SW Al open architecture
platforms used for architecture monitoring (VCD3.2).

e Implementation of reconfigurable Al-based architectures for increasing the re-
useability, updatability/upgradability, and service life of the multisensory input
system (VCD3.4).

VC4 (Mobility):

e Implementation of reconfigurable Al-based modules that are scalable through

different edge-levels (VCD4.1).
VC5 (Digital society):
e N.A.

Objective 6 (06) - Provide trustworthy and explainable edge-Al by design solutions with
real-time operation capabilities and dynamic online learning. The objective O6 was
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addressed in their respective tasks as part of the work in the different VCs and their
demonstrators’ targeted objectives as described below:

VC1 (Digital industry):

e Combine document knowledge (METIS) with real-time equipment data. Mapping
to project objectives: Extend Al frameworks and increase the trustworthiness by
developing a hybrid approach of knowledge-driven and data-driven reasoning for
decision support in semiconductor manufacturing, real-time learning and
operation (VCD1.1).

e Provide trustworthy and explainable Edge Al by design solutions with real-time
operation capabilities and dynamic learning (VCD1.4).

e Deployment of a distributed learning mechanism for continuous training and
transfer learning (VCD1.5).

e Deployment of a distributed learning mechanism for continuous training (VCD1.6).

VC2 (Energy):
e Trustworthy low latency edge Al (VCD2.4).
VC3 (Agri-food and Beverage):

e Provide trustworthy and explainable edge Al by design solutions with real-time
operation capabilities and dynamic learning (VCD3.3).

e To provide anomaly detection of events in the cave with the possibility to identify
the bottles and their localization within the caves (VCD3.4).

VC4 (Mobility):

e N.A.

VC5 (Digital society):

e Prototype diagnostic or predictive models running on Edge Al that combine
historical data and data from other installations, user feedback, building
information data, (e.g., energy usage data); mechanisms that allow addition or
removal of sensors and that are flexible in allowing installations of different
configuration; decentralized or distributed edge solutions for this application
(VCD5.2).

e Prototype mechanisms for multiple sensors with variable reference frames to
contribute to a single ‘world view' of the intention of human users in the space
(VCDS5.3).

e Demonstrate that this shared intention view can be used to modulate the
behaviour of the robots in the shared space by means of planning updates
(VCD5.3).

e Verify that hard stop and other base mechanisms remain operable in this new
model such that safety is not compromised (VCD5.3).

Table 3.2: TDs alignment with EdgeAl project’s objectives (01-06)

TD . TRL EdgeAl Objectives
TD titles Partners
No. Start|End|01/02|03|04|05/06
. . . CNRS,
TD1|Approximate Computing for Federated Learning. UPHE 2 4
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Microcontroller Design with Capacitive Sensor
TD2|Array and Autonomous On-Device Training| NXP-NL | 2 6
System with Hardware Acceleration.
TD3|Language Model for Source Code Analysis. UNIBO | 1 3
D4 Exp!0|tat|on of Sparse Semantic Streaming UNIBO | 2 | 4
Registers for SNN.
D5 Neuromorphic Accelerator Exploiting Non-volatile| CEA, ST, 1 3
Memory Technology. URCA
TD6|Vision Foundation Models at the Edge. TUE 1 3
TD7|MMV Timer Neuron Keyword Classification. IMEC 2 | 4
. . . TECX,
TD8|Implementation of an AloT Educational Kit. STM-FR 4 |7

Description of the technology demonstrators (TDs) and the alignment with six project
objectives:

Objective 1 (01) - Develop secure Al-based edge platforms for end-to-end
hardware/software (HW/SW) solutions addressing the Al design stack and middleware
(MW). The objective O1 was addressed in their respective tasks as part of the work in the
different TDs and their targeted objectives as described below:

e Enhanced robustness and privacy-preserving capabilities (TD1).

e Sensing capabilities (TD2).

e Compactness (TD3).

e Speedup (TD4).

e Ultra-low energy consumption exploiting NVM technology (TD5).

e Increase accuracy and robustness of semantic segmentation (TD6).

Objective 2 (02) - Provide scalable edge Al-based energy-efficient techniques, methods
and frameworks supporting different OSs and hardware platforms. The objective O2 was
addressed in their respective tasks as part of the work in the different TDs and their
targeted objectives as described below:

e Flexibility (TD3).

e Efficiency (TD4, TD7).

e Demonstrate application on vineyard disease classification (TD5).

e Inference speed on edge device for semantic segmentation (TD6).

e Improve energy consumption during the operating phase (TD8).

e Ensure an acceptable lifetime for the system (TD8).

Objective 3 (03) - Advance multi core SoC and SoM Al-based designs with hybrid
architectures, embedded systems, connectivity and IloT devices designed for industrial
environments. The objective O3 was addressed in their respective tasks as part of the
work in the different TDs and their targeted objectives as described below:

e Al-based designs and neuromorphic network peripheral (TD7).
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Objective 4 (04) - Integration of scalable and modular Al Co-design: hardware/software,
algorithms, topologies into novel Al open architecture platforms.
e N.A.

Objective 5 (05) - Implementation of reconfigurable Al-based architectures for increasing
the re-use, updatability, upgradability, and service life of Al. The objective O5 was
addressed in their respective tasks as part of the work in the different TDs and their
targeted objectives as described below:

e Maintain SotA model accuracy (TD1).

e Inthe field adaptation (TD2).

e Reconfigurability (TD7).

Objective 6 (06) - Provide trustworthy and explainable edge-Al by design solutions with
real-time operation capabilities and dynamic online learning. The objective O6 was
addressed in their respective tasks as part of the work in the different TDs and their
targeted objectives as described below:

e Facilitate system familiarisation and implementation (TD8).

e Real-time operation (TD7).

3.2 Explanation of the work carried per WP

A description of the work carried out per work package and their respective tasks are
given below. Further, each beneficiary involvements are summarised in the a WP table.

3.2.1 Work Package 1 - Edge AI Technologies and Applications Requirements and
Specifications.

N.A. (WP1 was finalised in project month m14).

3.2.2 Work package 2 - HW/SW Edge AI Architecture and System Design.

N.A. (WP2 was finalised in project month m22).

3.2.3 Work package 3 - AI-Based Circuits and Modules Design.

The WP3 duration is from project month m10 to m35. WP3 concentrates the efforts
towards the design and development of Al-based circuits and modules Al processing at
the edge. These Al-based embedded designs cover intelligent sensors new,
microcontrollers, neuromorphic architectures, energy efficient processing concepts,
memory units, enabling the efficient implementation of different neural networks
architectures and machine and deep learning algorithms. These components are
designed using advanced manufacturing processes, with the aim to push further the More
Than Moore and Moore’s Law for Al-based edge processing.
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3.2.3.1 WP3 overall status and summary of key achievements towards the project
objectives.

All activities within WP3 are progressing according to the project plan. Task-level activities
are being finalized, and their key findings and results are being documented in the final
task deliverables, which are due in month 35. At present, there are no indications of
delays. All emerging risks have been adequately mitigated, and no new risks have been
identified.

Throughout the duration of WP3, significant effort has been invested in establishing
effective collaboration networks—both within the WP3 teams and between WP3 team
leaders and the broader project consortium. Each task leader has taken responsibility for
coordinating the activities within their respective tasks, ensuring follow-up through
regular meetings or bilateral discussions among the participating partners. The overall
status of the tasks is monitored through recurring meetings between the WP3 leader and
the task leaders.

During this reporting period, major technical progress has been achieved. These activities
will be concluded at the beginning of the next reporting period. The technical work builds
upon the results from the first reporting period and is increasingly being leveraged in the
integration and validation work packages (WP5 and WP6) to support the development of
the demonstrators. While most results are propagated to the value chain demonstrators,
some are captured in focused technology demonstrators.

The following sections provide a concise overview of the key activities and technical
results at the task level, along with a table summarizing the individual partner
contributions during this reporting period.

3.2.3.2 Task level approach

A description of the key achievements on how the work in WP3 has contributed to achieve
the project objectives is given below at task level:

Task T3.1 [VC1-VC5] Methods and tools for HW development [m10-m35]:

Task T3.1 describes results on methods and tools for Al-based hardware-accelerators. The
main activities aim to effectively implement neural networks at the edge. The objective is
to reduce energy consumption and achieve high energy efficiency, from model design to
the integration of these Al-based solutions at the edge. In order to verify the reliability of
these models on different hardware accelerators (STM32 MP2, N6, GPU, FPGA), the
partners' activities focus on various demonstrators. Objective 03.1 aims to develop Al-
based solutions for quality control in wood production (VCD1.5) and for the agri-food and
beverage sector (VCD3.1 and VCD3.3). These solutions required prior specific
optimisations into the model design, training and deployment on efficient Al-edge
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platforms (objective 03.4) to ensure reliability, quality and energy efficiency at low power
(objective 03.5). The latest technical results are described in deliverable D3.7.

CSM/SCR group designed an efficient hardware-accelerated solution for wood working
sizing machine, within the VCD1.5. The proposed optimized auto-encoder shows a high
model accuracy 93%, and is targeting low-power consumption platforms, such as
STM32N6 board.

INPG has optimized different versions of YOLO detection models, studying in parallel the
RT-DETR architecture, for the VCD3.1 - grape detection, and VCD3.3 - disease
identification. The study shows that RT-DETR has better performance in terms of disease
identification, in comparison to the YOLO models (less accurate for some disease classes),
but requires more resources for inference on small edges STM32MP2 and N6.

Last results on STM32MP2 show the inference time of YOLO model (with mAP 51.5%) is
x90 times faster than the RT-DETR model (mAP58.6%). For the same 8-bit integer
precision, the YOLO model achieves a performance of 75 FPS on ZedBoard, using reduced
images of 416x416 px.

CNRS for the TD1 technology demonstrator focuses on evaluation of last results,
combining quantization and approximation strategy, for the GPU implementation of the
VCD3.1. Without adopting the approximate computing circuits, the data privacy can be
compromised. To achieve low-latency and efficient execution a mid-range approximate
circuits should be considered, to optimize performance, privacy and efficiency.

Task T3.2 [VC1-VC5] Al Edge - Accelerators [m10-m35]:

This task focuses on the development of electronic components and specialized hardware
to accelerate operations critical for edge Al applications. The proposed solutions are
designed to meet the requirements of edge processing, supporting the Al paradigm of
distributed intelligence and computation. They are also tailored to enable self-learning,
self-reasoning, and advanced processing capabilities. Task 3.2 primarily contributes to
Objective 03.2: "Develop New Energy-Efficient Processors and Accelerators Based on
Novel Architectures." The activities are progressing according to schedule, and the results
are being actively leveraged in Work Packages 5 and 6, both in value chain demonstrators
and selected technology demonstrators. All activities under this task are expected to be
completed in the upcoming reporting period. Key insights and major outcomes will be
documented in the final task deliverables. One of the key activities in this task is the MMV
Timer Neuron Keyword Classification demonstrator (TD7).

The aim of this demonstrator is to assess energy efficiency and low latency properties for
the novel MMV timer neuron network, using keyword classification as application. During
the reporting period the network was trained for different amount of timer neurons, and
four variants were selected to evaluate latency and energy efficiency. MMV networks with
200 and 500 timer neurons, respectively with a linear and population count readout.
These all exceed the minimal test accuracy of 95%. A netlist was generated for these
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variants, extended with a testbench to evaluate latency and energy per inference. The
four variants will be evaluated in simulation on 28 nm technology, and achieved
performance for the KPIs will be reported in D3.8. The networks will be reconfigurable,
with the 500-timer network being able to support a wider set of networks than the 200-
timer network, at the cost of additional energy. Other activities by the different task
members are shortly described in Table 3.3 and will be reported in detail in the deliverable
D3.8 due in m35.

Task T3.3 [VC1-VC5] Energy-efficient processors [m10-m35]:

Task T3.3 focuses on the iterative development of novel (co-)processor architectures, and
their instruction sets, targeting a significant improvement in energy efficiency for Al
inference at the edge. The ambition is to achieve a 50x enhancement in TOPS/W
compared to classical Al accelerator approaches, primarily by reducing the energy cost
associated with data exchange between computation and memory units.

In alignment with this objective, STM-IT has concentrated efforts on optimizing
applications and computing platforms to enhance power efficiency while maintaining the
required computational performance and reliability for Al workloads.

A major milestone in this task was the release of the STM32N6 platform in December
2024. This platform integrates a hardware-accelerated Neural Processing Unit (NPU)
designed specifically to support energy-efficient Al inference at the edge. Following its
release, the STM32N6 was distributed to key partners involved in VCD1.5, notably SCM
and UNICA, to facilitate experimentation with various Al models and solutions.

To accelerate adoption and effective utilization of the STM32N6, a dedicated face-to-face
workshop was organized in Milan in June 2025. This event brought together STM-IT, SCM,
and UNICA teams for an in-depth tutorial on the platform’s capabilities and hands-on
training. Additionally, a collaborative brainstorming session was held to define the Al
model strategy for the VCD1.5 demonstrator. This interaction significantly advanced the
partners’ autonomous proficiency in leveraging the STM32N6 platform, paving the way
for its integration into the final VCD demonstrator.

Parallel to these activities, STM-IT continues to design and develop next-generation
hardware accelerators targeting future platforms embedding NPUs. These efforts aim to
push further the boundaries of energy efficiency and computational performance for
edge Al applications.

More comprehensive technical details, results, and insights from Task T3.3 will be
documented in the upcoming deliverable D3.09, complementing the preliminary findings
already presented in deliverable D3.03.
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CEA activities on WP3 concern the design of various neuromorphic circuits aimed at
exploiting non-volatile memory technologies. The design of the different neuromorphic
circuits and structures, taking place within WP3, was finished during RP2. During the
reporting period, the WP5-related activities to verify and electrically characterize the
circuits was started, notably for the two neuromorphic circuits which were designed
within task T3.3. A detailed description concerning the design of these two neuromorphic
circuits will be present in deliverable D3.09.

NXP-DE developed an architecture to evaluate sensor response for use within security
sensitive and non-security sensitive micro edge devices within the scope of VCD2.4. The
implementation of the resulting Al accelerator has been designed based on a capacitive
filling sensor system and is integrated into a RISC-V based architecture.

An RISC-V instructions set extension to host hardware accelerator suitable to support Al
based attack detection for VCD2.4 has been analysed. This could enable a flexible
implementation of the intended functionality on software level by usage of predefined
primitives. An implementation within VCD2.4 could be taken up for further optimization
of the demonstrator.

NXP-DE, GNT and UNIBO activity focuses on demonstrating energy-efficient acceleration
of Spiking Neural Networks (SNNs) as a key component of the TD4 technology
demonstrator "Exploitation of Sparse Semantic Streaming registers for SNN". Recognizing
the potential of SNN inference for low-energy computation but acknowledging the
limitations of current neuromorphic hardware in terms of area and flexibility, we are
investigating software-level acceleration techniques for deployment on general-purpose
multicore clusters. Specifically, we are implementing and evaluating the "SpikeStream”
optimization, a low-overhead RISC-V ISA extension designed to efficiently handle the
inherent sparsity of SNN event-driven computation. By mapping weight accesses to affine
and indirect register-mapped memory streams, SpikeStream aims to significantly improve
performance and resource utilization. Our results on the end-to-end Spiking-VGG11
model demonstrate a significant 4.39x speedup and an increase in utilization from 9.28%
to 52.3% compared to a non- streaming parallel baseline. Additionally, we achieve an
energy efficiency gain of 3.46x over LSMCore and a performance gain of 2.38x over Loihi.

Task T3.4 [VC1-VC5] Al-based electronic system design [m10-m35]:

This task aims to design Al-based electronic systems based on heterogeneous Al
components that can seamlessly implement sensing, processing, and communication.
One key element is the tight integration of different abstraction layers of the edge
continuum, from the peripheral nodes to the micro/cloud servers, enhanced by Al
functionalities. It addresses the work package objective 03.3 to "Design New Al-based
Electronic System Concepts". The planned activities are successfully developed according
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with the scheduled timeline and currently undergoing integration in the VCs-or TDs-
related activities foreseen in Work Package 5 and 6.

VC1 benefited from the synergy between SCM and STM-IT which collaborated toward the
implementation of distributed Al-based sensor-image systems for woodwork quality
assessment, eventually with integration of a new hardware accelerator built on the
STM32N6 board. The energy sector (VC2), which oversees SINTEF, NXTEN, PROLUX, and
NXTECH as main contributors, gained benefit from the realization of Al-based HW/SW
edge platform solutions devoted to three main goals: water tank energy optimization,
distributed energy systems, and mesh lighting. All the delivered boards are designed
taking into consideration AloT requirements and heterogeneous components, from
sensing to communication modules. STM-FR and UNIBO are contributing to VC3, in
particular to the vineyard segment, by realizing an all-in-one sensing module with enabled
Al functionalities in support of environmental and agri-food practices. The prototyped
sensor nodes feature a constrained form factor, wireless connectivity, Al-based SoC and
energy harvesting solutions. In parallel, CEA is improving is portfolio of neuromorphic
hardware, starting from evolutions of the NeuroCorgi module (with application in the
agricultural domain). EDI has realised optimised versions of roadside perception units
connected with a LoRa mesh network in support of VC4-related activities. The delivered
printed circuit boards are evolving towards multi-sensor platforms with on-board and Al-
driven processing capable of withstanding seasonal drift. Besides, SIG is in charge of
electronic design for radar fall detection (VC5), already completing the task assignments
with successful integration and verification in the demonstrator use case. Finally, NXP-NL
is working on the design of microcontrollers supporting on-device training frameworks
(e.g., federated learning), which include the development of dedicated analytical
approaches and architectures (Neural Processing Units) for training a lightweight task-
specific head.

Task 3.5 [VC1-VC5] Scalable and modular Al-based co-design based on multi core SoC
and SoM solutions [m10-m35]:

This task is focussed to the development of multi core SoC and SoM solutions to support
Al at the edge. The partners have defined the architecture of the demonstrators and are
implementing the functional systems using the hardware developed in this task. STM-FR
has finalised the development of 2 components and IMST has further developed the LoRA
hardware that is used in different VCDs.

Task 3.6 [VC1-VC5] Al-based hardware platforms for processing across edge
continuum [m10-m35]:

For VC1, CSR and SCM validated different hardware solutions and others are still under
evaluation.
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For VC2, UZL has developed an intelligent sensor-based approach for detecting fault
injection attacks, focusing on a low-power, efficient implementation suitable for micro-
edge devices. By evaluating several sensor resolutions and deep learning algorithms
(DNN), we found that a simple DNN model operating at 6-bit resolution is sufficient for
reliable detection.

From the hardware development perspective, we were able to make significant progress
towards the project's objectives in VC5. TECHNO has completed the development of low
power embedded hardware, and verification of its performance has shown suitability for
the envisioned use case and open ample opportunities for further exploitation.

UPHF have been developing a technology block, a novel hardware Al accelerator, that
could be integrated into real world demonstrators and exploited further after the project.
We found that after proving that combining int8 quantization with approximate
computing results in a large reduction of computing resource consumption and energy
usage, with the only drawback being a minor decrease in baseline performance (as
described in D3.6), our work has focused on evaluating the gains in terms of data privacy
and trustworthiness of integrating quantization and approximate computing. We have
found that approximate computing is a viable pathway to ensure data privacy even in
potentially compromised environments that is feasible to integrate even in existing
systems.

SINTEF, PROLUX and NXTECH are implementing the designs for the VCD2.1, VCD2.2 and
VCD2.3 using two ST hardware platforms the STM32MP257F-DK and STM32N6570-DK.
The STM32MP257F-DK is designed as a development platform for the STM32MP257FAK3
based on the Arm® Cortex® A35 and M33 and allows to develop applications using
STM32 MPU OpenSTLinux Distribution software for the main processor (Arm® dual core
Cortex®-A35) and STM32CubeMP2 software for the coprocessor (Arm® Cortex®-M33)
deploy edge Al models for the demonstrators The STM32N6570-DK is a development
platform for the Arm® Cortex®-M55 core-based STM32N657X0H3Q that integrates the ST
Neural-ART Accelerator, H264 encoder, NeoChrom 2.5D GPU, and 4.2 Mbytes of
contiguous SRAM. The results are under evaluation and are being reported in the
deliverables D3.10 and D3.12 respectively.

3.2.3.3 Risk assessment

The technical risks have been captured and tracked during the VCD and TD status
reporting and validation meetings. No elevated risks have been identified, and no
mitigation actions are expected to impact the given timeline and reporting deadlines. The
organisational risk is mainly related to the variance in responsiveness across the partners
which might challenge to meet deadlines.
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3.2.3.4 Beneficiary involvement

Description of the work carried out in WP3 per beneficiary involved is given in the table

below:

Table 3.3: Description of the work carried out in WP3 at beneficiary level

No

Beneficiary

Description of work in WP3

01

SINTEF

SINTEF is participating in task T3.4 and task T3.6. In task T3.4 with focus
on the energy domain, SINTEF worked on innovative concepts and
designs of Al-based electronic system design utilizing diverse Al
components that encompass various functions, integrated with sensing
and connectivity features for a range of devices. In task T3.6. SINTEF
focused on the design and development of a hybrid Al-based HW
platform that integrates multiple processing units along with mesh
connectivity and various multi-sensing AloT devices. The results will be
reported in the deliverables D3.10 and D3.12 respectively.

02

[FAT

N.A.

03

AMS-AT

N.A.

04

SCUBE

N.A.

05

TUWIEN

N.A.

06

IMEC

IMEC serves as the coordinator of WP3 (Work Package Lead) and also
leads Task 3.2 (Task Lead). In this capacity, IMEC is responsible for
monitoring the progress of all WP3 tasks and the contributions of the
T3.2 partners, ensuring alignment with both the technical objectives and
the project timeline. Additionally, IMEC oversees the integration of these
contributions into the value chain demonstrators as well as the focused
technology demonstrators. For TD7 four reconfigurable hardware
variants of MMV networks have been designed, and KPI results will be
reported in D3.8.

07

NXP-DE

NXP-DE finalized the specification on an instruction set extension to a
RISC-V CPU core to enable flexible implementation of the intended
functionality on software level by usage of predefined primitives. An
implementation within VCD2.4 will potentially be considered at later
stage during demonstrator optimization.

08

GNT

N.A.

09

NEURO

N.A.

10

COGNI

N.A.

11

IMST

IMST has developed, assembled, tested, commissioned, and integrated
base boards with WiFi interface for remote debugging, monitoring, and
firmware updates into our in-house test network. Connected, integrated,
and tested a temperature-humidity sensor via 12C interface with LoRa
Mesh Nodes for demonstration purposes.

12

HUA

N.A.

13

uzZL

UZL developed an intelligent sensor-based approach for detecting fault
injection attacks, focusing on a low-power implementation suitable for
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micro-edge devices. In addition, a low-power RISC-V system based on
Chipyard with support for vector instructions was created to enable
more efficient Al inference, with potential use in future demonstrator
optimization.

14

INTRA

N.A.

15

STM-FR

STM-FR has finalised the development of 2 Al-based components.

16

STMR-FR

N.A.

17

VPHV

N.A.

17.1

cv

N.A.

17.2

VPP

N.A.

18

TECX

N.A.

19

CEA

CEA activities on WP3 concern the design of various neuromorphic
circuits aimed at exploiting non-volatile memory technologies, which are
part of the Technological Demonstrator 5. The design of the different
neuromorphic circuits and structures was finished during RP2. During
the reporting period, the fabrication process of most of the
neuromorphic circuits ended, allowing to launch the verification and
electrical characterization activities planned in WP5. The fabrication and
packaging process still ongoing for one of the designed neuromorphic
circuits, its verification and electrical characterization will start during the
upcoming reporting period.

20

INPG

For the task T3.1, INPG proposed optimizations for Al-based solutions by
using reduced topologies of object detection models: YOLO and RT-DETR
models. These models were quantized and adapted for energy efficient
platforms - hardware accelerators provided by STMicroelectronics and
on FPGA (ZedBoard).

21

URCA

N.A.

22

CNRS

CNRS activities related to WP3 during the last reporting period are as
follows:

In task T3.6, CNRS/UPHF is working on the design and development of
approximate circuit-based architectures for Al processing at the edge.
Having already shown the effectiveness of this approach for the
reduction of resource usage (power and bandwidth), we have focused
our simulation efforts on evaluating the privacy of the training data and
on implementing our approach on GPU accelerators.

In task T3.2, CNRS/UPHF continues the development of our approach
that combines both quantization and approximate computing for local
training on edge devices. Our new results during this reporting period
confirm that it is possible to have accurate, low-power and privacy-
preserving federated learning.

In task T3.1, CNRS/UPHF continues investigating the heterogeneous
design of approximate computing-based architectures. During this
reporting period, we expanded the optimization objective of the design
to include data privacy and security in addition to baseline accuracy and
low energy consumption. Our results indicate that a medium-
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aggressiveness approximation strategy can achieve an optimal trade-off
between our objectives.

22.1

UPHF

See CNRS above.

23

STM-IT

After its release in December 2024, the STM32N6 platform with an
integrated hardware-accelerated NPU has been provided to partners
SCM and UNICA for experimentation in VCD1.5, supported by a hands-
on workshop in June 2025.

STM-IT is continuing the design of new hardware accelerators for future
NPU-enabled platforms.

24

SCM

SCM, supported by its partner, tested the Al algorithm on real ST
hardware. The initial algorithm has been validated and optimized on real
hardware using stm32n6 evaluation board.

241

CSR

N.A.

25

HTS

N.A.

26

DEEPS

N.A.

27

XTE

N.A.

28

UNICA

Starting from SYNtzulu, the SNN processor presented in previous
reporting periods, UNICA has implemented some improvements, mostly
dedicated to the implementation of convolution mechanisms and to the
support for spiking attention layers, aimed at the execution of spiking
transformers networks. The result of this activity is a compact spiking
transformer hardware architecture tailored for edge deployment,
designed with resource minimization in mind in order to fit in power and
resource constrained FPGAs, as the Lattice iCE40UP5K. We validated
ESTU on available tasks involving literature datasets. This fully unlocks
spiking transformers capability at the edge at the cost of 3.76 mW during
inference.

29

UNIBO

UNIBO is responsible for the successful completion of the activities
outlined in Task 3.4 and is involved in T3.3. From a technical perspective,
it collaborates with STM-FR on goals related to Value Chain (VC) 3.2 and
VC 3.4, with a specific emphasis on vineyard applications. UNIBO has
contributed to the development of three hardware/software (HW/SW)
sensing platforms for environmental monitoring (e.g., temperature,
humidity) with Al functionalities. In Task 3.3, UNIBO contributed to the
development and implementation of an instruction set architecture (ISA)
extension for a RISC-V processor, capable of exploiting the sparsity
inherent in the activations of a Spiking Neural Network (SNN).

30

UMIL

N.A.

31

EDI

As part of the T3.4 task, EDI worked on the development of the electronic
circuit for the multi-sensor processing system for both sensor node and
gateway applications used in the VCD4.2. We delivered the first
prototype of the environmental sensors and RSPU's and successfully
tested the 2.4GHz LoRa mesh communication protocol with first
deployment made at EDI premises. We continued the improvements of
the hardware with environmental sensors and 2.4GHz LoRa mesh radio
transceiver improving the reliability.
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32

NXP-NL

NXP-NL contributes to WP3 through TD2 by delivering energy-efficient,
hardware-accelerated modules for low-power MCUs as compute bound
feature extractors used for on-device training.

33

SIG

Electronic design for fall detection using radar was finalized

34

TECHNO

Finalization of the Edge Al base board, and extension boards. Board and
expansion board bring up. Demonstration of flow cube algorithm on
base board. Continued measurements of medium voltage station data.
Start of algorithm design for prognostic failure prediction. Start of
verification of validation.

35

ALMENDE

N.A.

36

TUE

N.A.

37

FE

N.A.

37.1

NXTEN

In task T3.4, NXTEN worked on the concepts and designs of new Al-based
electronic systems for the intelligent water tank energy optimisation
solution (VCD2.1) using modular approach that can connect with smart
meter solutions. The results will be reported in deliverable D3.10.

38

PROLUX

In task T3.4, PROLUX worked on an Al-enabled HW/SW edge node
featuring sensing and mesh communication capabilities that can be
used in light fixtures. The design is optimised for integration with IloT
devices connected to the lighting systems (VCD2.3). In task T3.6, PROLUX
worked on the development of the HW platform combining different Al
modules for the integrated lloT nodes equipped with sensing
functionalities and mesh connectivity for intelligent lighting solutions.
The results will be reported in the deliverables D3.10 and D3.12
respectively.

39

NXTECH

In task T3.4, NXTECH worked on the engineering activities associated
with the design and development of embedded edge solutions for
intelligent distributed energy systems emphasizing the HW Al-based
platforms and communication modules intended for the system
integration. In task T3.6, NXTECH focused on the multi-platform Al-based
HW for embedded edge solutions aimed at intelligent distributed energy
systems and optimising energy use in intelligent water tanks. The results
will be reported in the deliverables D3.10 and D3.12 respectively.

40

ITML

N.A.

41

CONV

N.A.

42

HMU

N.A.

43

AMS-CH

N.A.

44

SYNS

N.A.

3.24 Work package 4 - Edge AI Framework Development.

The duration of Work Package 4 (WP4) spans from project m10 to m36. WP4 focuses on

developing edge Al frameworks, specifically targeting Al software algorithms, frameworks,
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and tools for edge devices. It addresses systems and subsystems that support
virtualization concepts at the firmware, operating system, and middleware layers,
enabling secure and reliable integration into Al-based applications across various
industrial sectors and benchmarking concepts. WP4 activities have synergies with Work
Package 3 (WP3), which aims to achieve the improvements envisioned by the Hyper-More
Act; WP4 contributes in this by providing innovative solutions for runtime library
management.

3.2.4.1 WP4 overall status and summary of key achievements towards the project
objectives.

All activities within Work Package 4 (WP4) are progressing according to the project plan.
Task-level activities are being finalized, and their key findings and results are being
documented in the final task deliverables, which are due in month 36. Currently, there are
no indications of delays. All identified risks have been adequately mitigated, and no new
risks have emerged.

Throughout WP4, significant effort has been dedicated to establishing effective
collaboration networks, both within the WP4 teams and between the WP4 team leaders
and the broader project consortium. Each task leader is responsible for coordinating
activities within their respective tasks, ensuring follow-up through regular meetings or
bilateral discussions with participating partners. The overall status of the tasks is
monitored through recurring meetings between the WP4 leader and the task leaders.

During this reporting period, major technical progress has been achieved and will be
concluded at the beginning of the next reporting period. This technical work builds upon
the results from the first reporting period and is increasingly being leveraged in
integration and validation Work Packages (WP5 and WP6) to support the development of
the demonstrators. While most results are propagated to the Value Chain Demonstrators
(VCDs), some are captured in focused Technology Demonstrators (TDs).

The following sections provide a concise overview of the key activities and technical
results at the task level, along with a table summarizing the individual partner
contributions during this reporting period.

3.2.4.2 Task level approach

A description of the key achievements on how the work in WP4 has contributed to achieve
the project objectives is given below at task level:

Task T4.1 [VC1-VC5] Semi-/automated toolchains and operating system addressing
multiple paradigms [m10-m36]:

This task focuses on developing suitable toolchains for creating Al applications on edge
systems in alignment with WP4 Objective 4.1. Following the V-cycle development model
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for software and hardware, Task 4.1 focuses on developing and deploying integrated
design environments and semi-/automated Al software toolchains compatible with
various operating systems. These toolchains are designed for diverse processing
paradigms, including CPU, GPU, TPU, and neuromorphic computing. The task also
examines the requirements for edge devices operating with real-time operating systems
(RTOSs).

Task T4.2 [VC1-VC5] Middleware and engineering tools [m10-m36]:

Task T4.2 targets to introduce task as well as application specific middleware, interfaces,
and data formats to reach the task objective O4.1. This enables reusable application
programming interfaces (APIs) and Al middleware software consisting of a set of services
that allows multiple processes running on Al machines to interact. The work includes
contributions from the four value chains VC1 - Digital Industry, VC2 - Energy, VC4 Mobility
and VC5 - Digital Industry.

During the reporting period, significant progress was made in the development of
middleware (MW) for various applications, including Al-based HW for embedded edge
solutions, LoRa Mesh Stack, and middleware for LoRa 2.4GHz mesh radio transceiver. This
work focused on creating a robust and efficient foundation for the project's objectives,
with a particular emphasis on developing Al-based algorithms for data processing at the
edge and models for detecting presence per node.

In addition to the middleware development, the reporting period also saw significant
advancements in the creation of tools and frameworks, such as link test tools for verifying
and validating LoRa Mesh connections, dashboards and proxy servers for remote
connection of LoRa Mesh nodes, and software for remote configuration and debugging.
These tools and frameworks are essential for ensuring the smooth operation and
maintenance of the project's systems, and their development has been a key focus area
during this period.

The reporting period also saw significant progress in the development of user interfaces
and web applications, including the creation of web-based tools for MRB handling and Ul
web apps for accessing and controlling integrated scanner devices. These user interfaces
and web applications are critical for providing users with a seamless and intuitive
experience, and their development has been a key priority during this period.

Furthermore, the reporting period saw significant advancements in the testing and
validation of developments, including the testing of middleware and algorithms, and the
validation of LoRa Mesh connections and applications. This work has been essential for
ensuring that the project's systems meet the required standards and are functioning as
intended and has helped to identify and address any issues or areas for improvement.
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In addition to these areas, the reporting period also saw significant progress in the
development of Data Acquisition Connector middleware components, which serve as a
bridge between scanner APIs, Ul web apps, and data fusion mechanisms. This work has
been critical for enabling the seamless integration of data from various sources and has
helped to create a robust and efficient data management system.

Overall, the reporting period has seen significant progress in the development of
middleware, algorithms, tools, and user interfaces, and has helped to lay the foundation
for the project's future success. The results of this work will be documented in the
corresponding reports and deliverables and will provide a solid basis for future
development and implementation.

STM-IT's contribution focused on the development and enhancement of a comprehensive
toolchain to facilitate the deployment of Al algorithms. This toolchain is designed to
support neural network models developed in popular high-level Al frameworks and adapt
them efficiently to run on deep edge ST devices.

A cornerstone of this effort is the STEdgeAl toolchain, which enables streamlined
mapping, optimisation, and deployment of neural network models onto hardware-
accelerated NPUs embedded in platforms such as the STM32N6 and upcoming ST edge
devices. STEdgeAl not only ensures compatibility and performance optimisation but also
supports iterative refinement of Al models to meet stringent power and reliability
requirements at the edge.

By providing the STEdgeAl toolchain, STM-IT enables scalable, efficient, and user-friendly
workflows for deploying Al models, empowering partners and end-users to fully exploit
the capabilities of ST's hardware-accelerated NPUs on edge devices.

Task T4.3 [VC1-VC5] Al-based algorithms and optimisation techniques for the edge
[m10-m36]:

This task is related to WP4 objectives 4.2 and 4.1 and aims to enhance algorithms and
provide optimization techniques for Al applications in edge systems. The main activities
involve reducing computation, data movement, and storage requirements, as well as
implementing quantization strategies as well as federated learning. The task involves
activities of all contributing partners along all value chains in the project.

VC1 - Digital Industry. In VCD1.1 a framework is developed to collect data from various
sources through tasks like extracting, transforming, and loading (ETL) data. This
framework supports domain experts in making informed decisions quickly while ensuring
consistent levels of data detail in the collection phase. VCD1.2 focuses on developing Al-
based algorithms optimized for running at micro- and deep-edge by reducing
computation, data movement, and storage requirements. Moreover, algorithms are
enhanced to ensure they are efficient and effective for edge computing. VCD1.3 involves
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co-designed hardware and algorithm architecture development for event-based sensor
fusion as well as research of active inference techniques for transformer-based vision
backbones, enabling low-latency perception in an unmanned aerial vehicle (UAV) as edge.
In VCD1.4, methods to optimize resource consumption and artificial neural network size
are considering fewer available computational resources on the edge while maintaining
cloud-level accuracy. VCD1.5 focussed on specific design and implementation of an
application algorithm., whereby quantization strategies for SNN and DNN are applied,
evaluating the impact on accelerator architectures. Also, Reinforcement Learning for SNN
and a quantization evaluation for SNN deployment on a neuromorphic chip were
investigated. Further implementation and assessment of optimization methodologies,
based on architecture aware topology selection, quantization and automated
deployment, for SNN, Transformers and Autoencoders, to be used within the
implementation of sensor processing and image processing tasks are performed.

VC2 - Energy: VCD2.1 focuses on the development of Al-based algorithms optimized for
running at micro- and deep-edge by reducing computation, data movement, and storage
requirements. Working on enhancing these algorithms ensures they are efficient and
effective for edge computing. VCD2.3 focuses on the optimization of Al architecture
elements, specifically convolutional blocks, to reduce computational costs while
maintaining similar accuracy on the edge. Evaluation of methods that optimize resource
consumption and artificial neural network sizes account for the fewer available
computational resources on the edge while maintaining cloud-level accuracy. Further
optimizing Al architecture elements (convolutional blocks) reduce the computational cost
with similar accuracy on the Edge.

VC3 - Agree-food and Beverage: VCD3.1 focused on optimization methods for large
neural networks to reduce model complexity and enable efficient inferences with low
energy consumption. These methods are used to improve performance in the agri-food
sector. The work aims to enhance the efficiency of Al algorithms used in precision
agriculture, ensuring that they can operate effectively on edge devices with limited
computational resources. In VCD3.2 - VCD3.3 - VCD3.4, efforts are dedicated to develop
Al-based algorithms for precision agriculture. The main goal is to optimize resource
consumption and improve crop yield. Main contribution is on enhancing Al architecture
elements, specifically convolutional blocks, to reduce computational costs while
maintaining similar accuracy on the edge. This work aims to ensure that Al algorithms can
operate effectively on edge devices with limited computational resources.

VC4 - Mobility: The first VCD4.1 focuses on development of co-designed hardware and
algorithm architectures for event-based sensor fusion, enabling low-latency perception in
an unmanned aerial vehicle (UAV) as edge. An efficient radar imaging algorithm is
implemented, and its results are fused with camera images to detect traversable routes
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for a vehicle on the ground. Additionally, Al-based perception and positioning algorithms
for edge devices with limited resource are developed. The VCD4.2 contributed to Al-based
algorithms, investigating model optimization for deploying Al models efficiently on
different edge platforms. Focus is on Al-based perception and positioning algorithms for
edge devices with limited resources, investigating possible model optimization for
efficient deployment.

V(S - Digital Society: One VCD is on development and optimization of Al algorithms for
running Al on the edge with primary use in sensors for lighting control systems. Aim is to
enhance the efficiency and effectiveness of these algorithms to ensure they can operate
effectively on edge devices with limited computational resources. The other VCD
contributions involve development of multiple multi-objective optimization methods
based on Neural Architecture Search (NAS) applied to various types of data, including
vision, radar, and time-series. Main investigations are into scaling the search space,
search-and-converge strategies, and evaluation metrics. Essential innovations beyond the
current state-of-the-art are explored, such as mixed precision quantization, network
distillation, and flexible optimization functions between primary (accuracy) and secondary
(e.g., latency) objectives. The goal is to enhance the transferability of existing networks.

NXP-NL plays an active role in the development and implementation of the demonstrators VCD5.1,
VCD5.2, VCD5.3, and VCD5-ET, in close collaboration with its partners Technolution, Signify, and TU
Eindhoven. Our contribution focuses on the exploration of diverse use-cases involving various data
types, with the aim of advancing multi-objective optimization methodologies. These techniques are
subsequently applied to the specific use-cases, data types, and neural network models integrated
within the demonstrators developed by our partners, thereby enhancing their performance and
adaptability.

Task T4.4 [VC1-VC5] Al framework development [m10-m36]:

T4.4 is related to Objective 4.3 and aims to extend Al frameworks to support the
requirements of edge platforms, and different programming languages, and provide
optimized model libraries and pre-trained models. Activities are conducted to prototype
a framework for on-device learning to solve the real-world industrial problems. Partners
have been developing solutions for various fields, including manufacturing quality control,
woodworking inspection, agriculture, transportation and digital services. T4.4 involves
VCD 1.1, VCD 1.5, VCD 2.4, VCD 3.1, VCD 3.2, VCD 3.3, VCD 3.4, VCD 4.2 and VCD 5.2.

In T4.4, partners leverage the state-of-the-art Al techniques to contribute to many fields.
For VCD 1.1, the partner use Multi-modal Large Language Model (MLLM) to distil the root-
cause information from production report. The use of Spiking Neural Network (SNN) is to
make the real-time anomaly detection while maintaining low energy in wood production
(VCD 1.5). Support Vector Machine (SVM), a kind of supervised machine learning
algorithm, is used to enable attack detection on the micro edge devices (VCD 2.4). For
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VCD 3.1, VCD 3.2, VCD 3.3 and VCD 3.4, partners investigate how Al algorithms are well
designed with data collected from agricultural sensors and use Al-based algorithms (e.g.
LeYOLO) to count the fruits, generate yield forecasts promptly, detect vine disease, and
plan to monitor the second fermentation/ageing phase. For VCD 4.2, GNT worked on the
implementation of the ML Module for Air Quality Index (AQI) Forecast and RSPU (Nvidia
Jetson) health anomaly detection. VCD 5.2 is involved in the use of auto-ML tools,
developed method for benchmarking Al algorithms for computer vision, developed
method for distributed Al for the purpose of RF sensing.

Task T4.5 [VC1-VC5] Virtualization of Al models [m10-m36]:

This task follows from WP4 Objective 4.2, which aims to enhance Al-based algorithms,
optimization techniques, and Al model virtualization for edge processing. The task
includes activities related to the gathering of methodologies, best practices, and expertise
related to adopting virtualization technologies at the edge. It covers all levels, from
hardware abstraction layers (micro-edge) to containers (deep-edge) and virtual machines
(meta-edge). The task involves VCD1.4, VCD3.1, VCD3.3, VCD4.2 and VCD4.3.

In the context of T4.5, all involved partners reported using Docker as the main
containerization platform. With the goal of simplifying maintenance procedures,
applications were separated into multiple dedicated containers (e.g. Feature Extraction,
Data Storage Systems, Data Ingestion Connector, Data Visualization, etc) Referring to
model versioning and storage, MLFlow was reported as the most often used framework.
For model serving, TorchServe, BentoML, and MLFlow frameworks were investigated and
implemented. In the case of VCD3.1 and VCD3.3, multiple models are made available to
the user, each containerized, and able to be started/stopped during operation.

Task T4.6 [VC1-VC5] Al-learning methods and techniques at the edge [m10-m36]:

T4.6 targets to reach the work package objective O4.4 which is to Develop Al Learning
Techniques and Solutions Including Transfer-learning, Meta learning, and Real-time
Learning at the Edge. T4.6 involves VCD 1.2, 1.3, 1.4 & 1.5, VCD 3.1 & 3.3, VCD 4.1, 4.2 &
4.3,VCD 5.1 & 5.2 and TD6.

VC1 advanced Al integration in industrial environments through four demonstrators. Key
achievements include: a fully automated real-time monitoring pipeline for semiconductor
virtual metrology (VCD1.2), expanded multi-user gesture recognition with improved cross-
user generalization and noise robustness (VCD1.3), a reproducible containerized ML
development and deployment pipeline for secure distributed object recognition (VCD1.4),
and a semi-supervised image classification algorithm achieving near-supervised
performance with minimal labelled data (VCD1.5). These developments enhance system
reliability, adaptability, and scalability for future edge Al industrial applications.
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VC3 achieved notable advances in Al-driven vineyard management and champagne
production. For VCD3.1 and 3.3, a combined effort was made, using Yolo-based detection
with MobileNet v2 regression, semi-automatic labelling and real-time berry counting was
implemented. A ChatGPT-generated Android app accelerated correcting 150
images/hour, supporting a patent application with Pommery. Stable Diffusion models
successfully created synthetic vineyard grape images for training detection models,
though disease image generation remains challenging. Models run in real time on Jetson
platforms, with future work focusing on scaling yield estimation, panoptic segmentation,
and optimized deployment on low-power hardware.

VCD4 advanced mobility solutions with three key developments: In VCD4.1, a modular
LLM-based High-Level Planning system for mobile manipulators was built, integrating new
“go-to” capabilities and chain prompting for flexible task planning on quantized edge
models; For VCD4.2, a federated learning framework for Air Quality Index forecasting
using edge RSPUs was implemented with modular AlaaS primitives, and secure, SSL/TLS-
encrypted FL pipelines; in VCD4.3 a secure data exchange for drone asset monitoring,
applying Kafka-based, X.509 certificate-protected communication was delivered. These
efforts collectively enable scalable, secure, and adaptable edge Al for mobile and
distributed agents.

VC5 demonstrated key advancements in edge Al for situational awareness. In VCD5.1,
FlowCube's YOLO model was quantized to run on i.MX8 NPU boards, enabling low-cost,
low-power traffic monitoring and paving the way for solar-powered variants. Voltage
substation boards achieved high-resolution, on-site signal capture with PCA-based
anomaly detection and modular, reusable hardware. For VCD5.2, self-learning loT
methods progressed via RxInfer message passing and assumed density filtering,
improving robustness, scalability, and reducing false positives by over 10%. These
developments validate distributed edge Al architecture, support cross-value-chain reuse,
and set the foundation for future low-power, adaptive industrial sensing solutions.

In TD6, a study was set up that integrates Vision Foundation Models (VFMs) with
Unsupervised Domain Adaptation (UDA) to enhance semantic segmentation. Using
DINOv2-based ViT architectures with token masking, the VFM-UDA approach achieves
notable gains over state-of-the-art methods. Larger VFMs with extensive pre-training
deliver consistent improvements, surpassing ImageNet-initialized models. DINOv2
outperforms EVA-02 variants, and token masking proves most effective. These results
demonstrate superior domain adaptation, stronger out-of-distribution generalization,
and faster inference, establishing new benchmarks for UDA in computer vision.

All these developments employ a range of learning methods: supervised, semi-
supervised, self-supervised, federated, and meta-learning, each chosen to address the
specific challenges in their VCD applications.
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3.2.4.3 Risk assessment

Technical risks have been captured and tracked during Value Chain Demonstrator (VCD)
and Technology Demonstrator (TD) status reporting and validation meetings. No elevated
risks have been identified, and no mitigation actions are expected to impact the timeline
or reporting deadlines. The primary organizational risk relates to varying responsiveness
across partners, which may challenge the ability to meet deadlines.

3.2.4.4 Beneficiary involvement

Description of the work carried out in WP4 per beneficiary involved is given in the table
below:

Table 3.4: Description of the work carried out in WP4 at beneficiary level

No | Beneficiary | Description of work in WP4

SINTEF is participating in task T4.2 and task T4.3. In task T4.2, SINTEF
supported the development of MW designed for multi-platform Al-
based HW intended for embedded edge solutions, which will be utilized
in the three demonstrators within VC2 (VCD2.1, VCD2.2, VCD2.3). This
01 SINTEF effort focused on mesh connectivity and the MW specifically adapted for
AloT devices. In task T4.3, SINTEF focused on developing Al-based
algorithms that are optimised for operation at micro- and deep-edge
levels by minimising computation, data transfer, and storage needs. The
results will be reported in the deliverables D4.8 and D4.9 respectively.

With VCD1.1., IFAT is leading task T4.2 and contributed to tasks T4.1.,
T4.2, T4.3. Development was further focused on the holistic lot check as
well on SW development to target the development of user focused
web-based tool for more efficient and effective MRB (Material Release
Bord) handling to digitalize and automate the MRB process as part of
VCD1.1. The results will be reported in the deliverables D4.7, D4.8, D4.9.

Within VCD1.2, ams-AT contributed to task T4.6. Within this task, we
defined a strategy to monitor the model stability over time in a
perpetually changing process equipment, which is reported in D4.6. This
strategy was then put into practice using a fully automated data pipeline
feeding a SPACE SPC chart to monitor model quality in real-time, which
will be reported in D4.12.

Within VCD1.1 SCUBE contributed to T4.2. The initial focus was on a main
enabler for all other activities of the demonstrator providing a
middleware is key to create digital knowledge out of implicit and explicit
expert knowledge while also connecting edge knowledge. Through the
04 | SCUBE development time and better data landscape knowledge we shifted
focus on creating a specific Al tool which helps to create and document
tacit knowledge though Al supported labelling which then leads to better
models for extraction and classification of relevant data to support root
cause analysis and risk assessment. The results will be reported in D4.9.

TUWIEN continued the collaboration with IFAT and SCUBE involved in
VCD 1.1 and contributed to T4.4. TUWIEN continued to use the state-of-

02 IFAT

03 | AMS-AT

05 | TUWIEN
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art multi-modal LLM to analyze production data and has been paid more
attention on generating synthetic dataset to address the challenge of
insufficient training data while mitigating data privacy concerns.

06

IMEC

IMEC contributed to T4.3. The initial focus was on the UAV radar SAR
algorithm for the VCD4.1 use case. Now also optimization of the
corresponding Al components is considered, both for the video, radar
and sensor fusion parts. The results will be reported in D4.9.

07

NXP-DE

Within VCD2.4 NXP-DE contributed to Tasks 3.3 by analysis of suitable
algorithm to enable attack detection within resource constraint secure
micro edge devices. Key target is to reduce the usage of required
hardware resources to a minimum. For this a SVM based model has
been optimized using real life sensor data as input data set. Training has
been applied off-chip to not get into conflict with capabilities of selected
micro edge device infrastructure and to not interfere with the main
application. To reduce the number of support vectors pruning has been
applied.

08

GNT

GNT has participated in all WP4 meetings held during M26-M34 and has
maintained a close collaboration with other partners involved in VCD1.4,
VCD4.2 and VCD4.3 to implement the technologies designed and
developed in T4.2, T4.4, T4.5 and T4.6 of WP4.

In the context of T4.2, GNT continued the design and development for
its data exchange, fusion and analytics system. In the M26-M34 period,
GNT focused on configuring the system according to the needs of
VCD1.4, VCD4.2 and VCD4.3 and deploying it on the intended
infrastructure to be used by each demonstrator. GNT initiated
operational tests that led the fine-tuning of the system so that it can
offer its intended functionalities in the context of end-to-end pipelines.
In cases where components from other partners needed to access the
system, GNT made all appropriate configurations and issued
authentication certificates. In addition, for the needs of VCD1.4, GNT
developed a Ul web app to access and control integrated scanner
devices. Furthermore, for VCD1.4, GNT developed the Data Acquisition
Connector (DAC) middleware component that acts as a bridge between
each scanner’s exposed API, the implemented Ul web app and the data
fusion mechanism. GNT has also started to work on reporting the
outcomes of T4.2 in D4.8, due in M36.

In T4.4, GNT continued its work on the implementation of the ML
Module designed in T2.1 and reported in D2.1 as part of the overall
proposed edge-oriented Al architecture. GNT continued its close
collaboration with ITML to apply the ML Module for the specific needs of
VCDA4.2. In the M26-M24 period, GNT focused on the integration of ML
models and libraries optimised for operation at the edge into the ML
module services. The ML models and libraries are provided by ITML via
T4.3 and T4.6 for the Air Quality Index (AQI) Forecast and for the RSPU
(Nvidia Jetson) health anomaly detection use cases of VCDA4.2,
respectively. The ML Module inference and training service for the AQI
forecast case have been completed, while the development of the
equivalent services for the RSPU health anomaly detection is ongoing.

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.

38



<hips;y

Co-funded by
the European Union

GNT has also started to work on reporting the outcomes of T4.4in D4.10,
due in M36.

In T4.5, GNT continued its work on (a) Al-model versioning in the context
of systematic Al-model performance evaluation for operation at the
edge and (b) on the delivery of Al solutions by implementing container
virtualisation techniques. In the former case (a), for the needs of VCD4.2,
GNT has developed, deployed and made extensive use of a centralized
ML model repository based on the MLFlow stack to efficiently store ML
model versions integrated in the ML Module of T4.4 (AQI Forecast and
RSPU health anomaly detection) and to track relevant experiments
involving the application of the models on various datasets and with
various parameterisations for validation, evaluation and comparison
purposes. In the latter case (b), GNT has worked towards delivering all
services developed in the context of WP4 for VCD1.4, VCD4.2 and VCD4.3
as docker containers so that they can be deployed interoperably on any
edge host infrastructure that features a docker environment. GNT has
also started to work on reporting the outcomes of T4.5 in D4.11, due in
M36.

In T4.6, on one hand, GNT continued its work on the implementation of
the authentication, authorization and encryption mechanisms for the
data fusion system of T4.2 for the needs of VCD1.4, VCD4.2 and VCD4.3
to achieve secure data exchange. For this purpose, GNT established a
mechanism based on X.509 certificates and the TLS protocol to
complement the pub/sub messaging systems that were implemented in
all three aforementioned VCDs. Additionally, in VCD1.4, an Identity and
Access Management mechanism with Single-Sign-On functionality was
established to authenticate users accessing the Ul and services through
the use of issued tokens. On the other hand, GNT continued its close
collaboration with ITML to design and develop a comprehensive
Federated Learning (FL) framework for the needs of VCD4.2. GNT
configured the framework for the specific needs of VCD4.2, involving (a)
the integration with the T4.4 ML Module for AQI forecast, (b) the plan for
deployment of the FL server at the meta-edge layer and the FL clients at
the RSPU devices of the EDI host computational infrastructure and (c)
the implementation of TLS authentication and encryption between all
ML model exchanges between FL server and FL clients. GNT has also
started to work on reporting the outcomes of T4.6 in D4.12, due in M36.

09

NEURO

VDC4.3 aims to demonstrate condition monitoring in mobile agents with
limited computing power and connectivity. To facilitate less
computation intensive computing requirements, neuromorphic
networks are utilized for defect classification. These are more
computation efficient than most conventional classifiers, thereby
lowering overall power requirements. The disadvantage of this
approach when implemented with conventional off-the shelf
components is that it that the requires FPGA engine, increases overall
power requirements. A serialized implementation via ARM core is also
possible, when real-time requirements can be relaxed. This has been the
focus for this reporting period.
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10

COGNI

COGNI contributes within WP4 by developing a large-scale object
detection system, comprised of nodes with modular sensors, able to
exchange information with a central database, and capable of
independent input processing. Within the reporting period, new model
candidates were surveyed for the feature extractor component of
VCD1.4. Due to materialized risks in the context of end of support for an
open-source library used for model serving and virtualization, other
libraries were investigated and a solution found. In addition, a more
efficient approach for candidate identification in the context of vector
search of extracted features was implemented.

11

IMST

IMST has been working on the LoRa Mesh Stack, focusing on
architecture and protocol enhancements. Key protocol features
implemented include network recovery, faster re-join, and packet
fusion. On the application side, IMST has developed a link test tool for
verification & validation and a sensor application for demonstration
purpose.

In addition, IMST extends its tools and frameworks: a dashboard and
proxy server enable remote connectivity of LoRa Mesh Nodes over 2.4
GHz WiFi for firmware updates (OTA) and remote debugging via LoRa
Mesh Studio. LoRa Mesh Studio also supports remote configuration and
debugging. Event logging is now integrated with LOKI and Grafana, and
GitLab facilitates easy over-the-air deployment to all nodes.

12

HUA

During the reporting period HUA has stablished the foundations of a
modular architecture that supports real-time video analytics on
resource-constrained platforms. The framework integrates frame
acquisition with FFmpeg, motion-gating as a prefilter, and background
subtraction to reduce unnecessary computation. Image tiling and
concurrent processing with double-buffering have been implemented to
optimize GPU utilization and enable simultaneous inference. We also
integrated ONNX Runtime and TensorRT backends, including warm-up
and 10-binding mechanisms, to achieve stable low-latency inference.
Post-processing modules employ homography and bird's-eye-view
transformation to improve obstacle recognition and spatial reasoning,
while an MQTT-based interface allows transmission of results to alerting
systems. The framework has been validated on publicly sourced road
streams, demonstrating its potential for scalable and efficient smart city
monitoring.

13

uzL

N.A.

14

INTRA

N.A.

15

STM-FR

Focus on a set of development boards based on the STM circuits
developed.

16

STMR-FR

Focuses on developing and deploying integrated design environments
and semi-/automated Al software toolchains compatible with various
operating systems.

17

VPHV

N.A.

17.1

cv

N.A.

17.2

VPP

N.A.
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18 | TECX N.A.

19 | CEA N.A.

INPG together with URCA work on optimization methods regarding
object detection models. For better performance, models were reduced
20 | INPG to 8-bit integer precision and have been optimized to run on small
energy efficient hardware accelerators including GPU, MPU and NPU, a
specific study was also done on FPGA.

21 URCA N.A.
22 | CNRS N.A.
22.1 | UPHF N.A.

STM-IT has developed the STEdgeAl toolchain to facilitate the efficient
deployment and optimization of Al models from high-level frameworks
onto ST's hardware-accelerated NPUs, such as those in the STM32N6

2 T™-IT ) . :
33 and future edge platforms. This toolchain supports streamlined

workflows that enhance performance and usability for Al applications at
the deep edge.

24 | SCM N.A.

241 | CSR N.A.

25 | HTS N.A.

26 DEEPS N.A.

27 | XTE N.A.
UNICA has worked to the improvement of previously achieved results,
namely in two directions: a) usage of attention-based layers in SNNs for
improving accuracy. To this aim, a comparison was performed within
plain SNNs and spiking transformers, demonstrating achievable
benefits. Moreover, the possibility of deploying such spiking self-

28 UNICA attention on low-end FPGAs was verified. b) an initial trial for the
exploitation of knowledge distillation to improve trainability of tiny
transformers.

Finally, UNICA has cooperated to the algorithm tuning/optimization
performed within VCD 1.5 for the deployment of the previously
designed autoencoder on STMicro's development boards.

In task T4.1, UNIBO has enhanced its state-of-the-art masking graph
autoencoder networks for source code modelling. We have updated the
model to embed additional information, improving its adaptability to
downstream tasks. Comparative analyses against transformer-based
models demonstrate comparable performance with a reduction of two
orders of magnitude in the number of parameters. This represents a
29 | UNIBO significant efficiency gain. Within T4.3 activities, we have continued our
exploration of post-training quantization techniques for deploying
Spiking Neural Networks (SNNs) on neuromorphic accelerators, with a
focus on future application of quantization-aware training
methodologies on emerging neuromorphic hardware. We are
developing an SNN implementation for ST devices leveraging CMSIS
libraries. In T4.4, we have improved our exploration of training SNNs in
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reinforcement learning, with a particular emphasis on comparing their
performance against Artificial Neural Networks (ANNs). Furthermore,
we conducted a new data acquisition campaign using a Dynamic Vision
Sensor (DVS) within the scope of the VC1.5 work package with the
collaboration of SCM. UNIBO leads the activities within this Work
Package.

30

UMIL

UMIL is contributing to WP4 by transforming the methodological
developments studied in WP2 into an algorithm with application to
VCD1.5 and VCD1.6. In particular, UMIL is working in task T4.3 by
focusing on the design, analysis, and implementation of optimized deep
learning-based algorithms for classification. In T4.6, UMIL is developing
robust deep learning models able to maintain high accuracy during the
operational period, by using techniques to re-tune the model without
the need for additional manual labelling. Experimental results
demonstrate that the realized models perform nearly on-par with full-
scale counterparts.

31

EDI

In T4.2 EDI EDI has developed and tested the middleware for LoRa
2.4GHz mesh radio transceiver which is incorporated in the sensor node
and Road-Side Perception Unit in line with the defined functionality
requirements in D1.5 for static agents used in VCD4.2. The middleware
for the Road-Side Perception Unit also incorporates data exchange
between LoRa 2.4GHZ mesh concentrator and MQTT based message
exchange format used in VCD4.2. The first prototype of the developed
middleware is currently being tested with multiple sensor nodes actively
transmitting data.

In T4.3 EDI worked on: - Dockerization of the Feature extraction model
and its surrounding code logic; - The Feature extraction process adapted
for NVIDIA Jetson Orin; - Feature extraction model converted to the
Jetson native Tensorrt framework as part of optimization; -Research on
vehicle reidentification and the corresponding experimental results
defended as part of the master's thesis "Re-identification of objects,
including biological entities"; - Development of a mock up containerized
Feature extraction pipeline; - An ongoing investigation is being
performed on the use of wide angle "Fisheye" cameras for the re-
identification pipeline. In relation to VCD4.2 the developed solution is
being adapted for usage with 360-degree cameras and modular
dockerized environment.

In T4.6 EDI focus was placed on improving the HLP and LLM framework
ease of use. The system now consists of two distinct modules, the LLM
and HLP, which frees up the LLM to be used by other potential modules
of the system and is no longer strictly tied with the HLP. The HLP module
was made more modular that allows for much easier introduction of
new planning steps and new plans in general. Based on these
improvements, the HLP has been expanded to encompass mobility
tasks for the mobile manipulator platform, while the improvements to
the LLM handling allow for easier introduction, evaluation and testing of
newer LLM models. Low-Level Planner (LLP), previously suited only for
table-top pick and place applications, has been expanded with
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navigation skills, allowing for mobile manipulation tasks to be developed
and executed.

32

NXP-NL

NXP-NL contributes to WP4 through by delivering a modular, hardware-
aware edge Al framework with real-time learning, federated
optimization, and explainable algorithms.

33

SIG

Investigated use of auto-ML tools, developed method for benchmarking
Al algorithms for computer vision, developed method for distributed Al
for the purpose of RF sensing.

34

TECHNO

For the YOLO model, further development has resulted in a
demonstrator system working on a live camera stream. By testing on
videos captured from in the field deployed FlowCubes, this
demonstrator i.MX8 board shows to be capable of being a functional
replacement for the FlowCube. Power measurement shows the i.MX8
board uses significantly less power during operation than the current
NVIDIA Jetson nano implementation.

On the voltage substation side, the ADC driver and hardware validation
are complete, enabling high-resolution voltage capture. Continuous
recording at a pilot station has yielded several weeks of data, creating a
base for a test and training dataset.

35

ALMENDE

Implemented leaky neural model for presence detection per node,
based of interpretation of RF-sensing data collected by groups of
crownstones.

36

TUE

TUE continued its research in T4.3 and T4.6, specifically on token
reduction methods, encoder-only designs, and unsupervised domain
adaptation. It also researched the risk of privacy leakage of embedding

vectors in T4.3 and T4.6.

37

FE

N.A.

37.1

NXTEN

In task T4.2, NXTEN worked on the development of the MW for Al
solutions at the edge that are implemented for the intelligent water tank
energy optimisation and implemented into the developed PowerLink
device. In task T4.3, NXTEN addressed the development of Al algorithms
for integration into the PowerLink device and optimise the use of
algorithms at micro-edge. Several optimisation steps are evaluated to
minimize computation, data transfer, and storage needs. The results will
be reported in the deliverables D4.8 and D4.9 respectively.

38

PROLUX

In task T4.2, PROLUX worked on the MW for controlling the intelligent
mesh solution in lighting applications. The MW s tailored to the lloT
nodes developed and the sensors integrated into modules. In task T4.3,
PROLUX addressed the Al-based algorithms optimisation for integration
with the loT applications capable of monitoring and controlling
indoor/outdoor spaces. Different Al algorithms are developed to meet
the optimisation requirements. The results will be reported in the
deliverables D4.8 and D4.9 respectively.

39

NXTECH

In task T4.2, NXTECH worked on the development of MW intended for
the multi-platform Al-based HW for embedded edge approaches utilised
in the VC2 demonstrators VCD2.1, VCD2.2 and VCD2.3. In task T4.3,

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.

43



<hips;y

Co-funded by
the European Union

NXTECH addressed development of Al algorithms for the advancement
of the intelligent distributed energy systems and the intelligent water
tank energy optimisation solutions. These Al algorithms and models
consider the time series data and the real-time requirements of the
applications. The results will be reported in the deliverables D4.8 and
D4.9 respectively.

40

ITML

ITML has been active in software development tasks for WP4, following
the relevant requirements. Specifically, and within T4.3, ITML has
developed prototypes for data preprocessing, model training and
tuning, model evaluation, and benchmarking for time series forecasting,
in the context of the Air Quality Index forecasting use case in VCD4.2.
The time series forecasting prototype is a comprehensive Python library
that also includes model compression utilities to facilitate building
efficient models without sacrificing prediction quality. During m26-m34,
ITML designed and implemented optimizations towards the final release
of the code base.

After executing benchmarks to evaluate trade-offs and support model
selection for the selected RSPU edge devices (Nvidia Jetson), ITML
concluded on quantization as the preferred compression method and
finalized the model architecture and parameters suitable for edge
devices.

In addition, ITML is contributing to T4.6 by designing and prototyping an
anomaly detection model and supporting the development of a
federated learning (FL) architecture. During m26-m34, ITML has been
working on the adaptation of the selected FL framework to the Python
machine learning pipelines, specifically for the VCD4.2 Air Quality Index
Forecaster use case. Based on this work, ITML concluded on FedProx as
the aggregation strategy and integrated additional features such as
early stopping, and privacy-preservation methods into the FL
framework.

For the RSPU health anomaly detection use case in VCD4.2, after
analysing data collected from RSPU devices by the beneficiary GNT, ITML
found LightGBM to be the most suitable anomaly detection model. This
use case targets detecting anomalies in hardware performance
indicators such as memory usage, CPU usage, and GPU usage. Final
steps include finalizing the development to allow the realization of
benchmarks.

Overall, the work in WP4 is almost concluded and has paved the way for
the work in WP5 that focuses on integration and verification and in WP6,
which will finalize benchmarks for the Air Quality Index forecasting and
anomaly detection use cases and proceed with evaluations and
validation of the contributed technologies.

41

CONV

N.A.

42

HMU

N.A.

43

AMS-CH

The Al model AMS-CH trained so far on the dataset, covering only one
person's gestures, shows satisfactory results when deployed and tested
by the same user. However, when tested by other users, the
performance degrades. So, the main Al algorithm and training
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procedure will remain unchanged, and AMS-CH has now focused on the
generalization capabilities of the model. This is done by retraining the
SNN model on a broader set of conditions, e.g., more users and under
noise conditions. For this, AMS-CH explored different realistic noise
types and how they map to pre-processed data.

SynSense has supported AMS-CH on extending the functionality of the
44 | SYNS model and has developed updated tools for signal encoding and
training.

3.2.5 Work package 5 - Edge AI Technology Verification and integration Vertical
Applications.

The duration of Work Package 5 (WP5) spans from project m19 to m43. WP5 address the
edge Al technology verification and integration based on the technological integration
framework for the design concepts generated in WP2 which were implemented as Al
HW/SW, algorithms, frameworks, and embedded heterogenous systems in WP3 and WP4.
Thus, to integrate, verify and demonstrate the Al processing capabilities at the edge
addressing into prototypes and demonstrators that applies to several value chains
reflecting the requirements and specification defined in WP1 for the different industrial
sectors.

3.2.5.1 WP5 overall status and summary of key achievements towards the project
objectives.

WP5 takes input from the developments within various WPs from the project. Based on
the requirements and specifications defined in WP1, a general verification and integration
methodology of hardware and software technologies developed in WP2, WP3 and WP4
has been reported in deliverable D5.1. In parallel, following the second-year review
recommendations, an edge Al reference architecture is under development within the
project. A detailed description of this reference architecture will be reported in the
deliverable D5.7. The upgrade of the reported general integration and verification
methodology (D5.1) with the upcoming edge Al reference architecture (D5.7) will support
the development of the Value Chain demonstrators and Technological Demonstrators of
the project. This work will be reported on the RP3-related D5.2, D5.3, D5.4, D5.5 and D5.6
deliverables for each of the industrial sectors addressed in the project (Digital industry,
Energy industry, Agri-food and Beverage industry, Mobility industry and Digital society).

During the reporting period, WP5 activities generally progressed according to the project
plan. This has been possible thanks to the recent project amendment (AMD-101097300-
20), which resulted into a cost neutral project extension of 6 months and allowed to
almost fully absorb the development delays concretized within WP2, WP3 and WP4 during
RP2. However, significant adjustments have occurred within Tasks 5.2 and Task 5.4 during
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the reporting period. On one hand, UMIL has replaced HTS as Task 5.2 leader. No related
significant impact on Task 5.2 technical developments has been identified at the moment.
On the other hand, Task 5.4 activities have been restructured due to the TECX (beneficiary
n°18) withdrawal from the Chips JU EdgeAl consortium. Particularly, TECX efforts being
mostly oriented towards the development of the Technological Demonstrator 8
(Implementation of an AloT Educational Kit), this demonstrator withdraws from the
project. The links between this demonstrator and the other Task 5.4-related Value Chain
and Technological demonstrators being limited, no significant impact on the remaining
demonstrators has been identified now. A novel Chips JU EdgeAl project amendment,
incorporating these changes, has been launched mid-summer 2025.

Despite the impact of these adjustments seems absorbable by the consortium partners
without significant technical scope adaptations, we remain vigilant to prevent any
unexpected, related difficulty by putting efforts on risk tracking and management within
the related Tasks.

The main goal for the following reporting period being to ensure a smooth demonstrator
progress towards system-level validation in WP6, WP5 technical activities will concentrate
on finalizing the individual verification of all the components constituting each
demonstrator, as well as their system-level integration and joint verification to anticipate
the possible challenges related to real-world target applications. All these activities will be
structured around the upcoming edge Al reference architecture.

3.2.5.2 Task level approach

A description of the key achievements on how the work in WP5 has contributed to achieve
the project objectives is given below at task level:

Task T5.1 [VC1-VC5] Strategies for Al HW/SW verification and integration of enabling
technologies [m19-m43]:

The initial strategy work in task T5.1 was finalised and reported in deliverable D5.1 in the
previous reporting period. Based on this strategy, the activities in task T5.1 have facilitated
cross-industrial developments in terms of Al hardware in WP3 and Al software in WP4 to
develop an overall plan for technical verification of these enabling components, as well as
their integration into the applications. It also involved alignment activities for the HW/SW
components that have not been developed by co-design principles, like implementing
interfaces for HW-accelerated execution of optimised Al models. The best practices
addressing HW/SW integration in the WP5 tasks will be collected, and the partners will
define the strategies for cross-industrial verification and integration of edge Al HW/SW
and enabling technologies and will report the analysis in deliverable D5.7. As a result of
the recommendations from the second-year review, task 5.1 will include the description
of the architecture of the edge Al systems that will be reported in deliverable D5.7.
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Task T5.2 [VC1] Digital industry - Edge Al HW/SW verification and integration of
enabling technologies [m19-m43]:

Al based Defect Detection of PCBA at the edge:

Within this subsection of Task 5.2, the partners refined the enabling technologies for the
demonstrator VCD1.6, targeting Automated Optical Inspection (AOI) of PCBA defects
through integrated edge Al solutions developed in WP1 and verified them in relevant use
cases. Four topics were addressed, designed and implemented: HW/SW platform, Al
Algorithms, Data and integration/verification.

HW/SW platform was the final design and implementation of an integrated platform
combining:

GPU workstations for model training and continual learning, Edge Al units for on-site
testing and low-latency inference. Centralized datasets stored on NAS, ensuring both
initial training and continuous adaptation from production feedback. The architecture
allows seamless data exchange between components, guarantees up-to-date models
across the entire workflow, and enables benchmarking against alternative AOI solutions.
This was reported initially in “Al-Based Edge Solutions for AOI of PCB/PCBA in Digital Industry”
(C. Cantone, A. Faro, EEAI Athens 2023) and implemented during second year.

Al algorithms focused on Al pipelines for defect detection by developing two relevant
methodologies:

a) Two-step methodology was developed based on ta preliminary study carried out in
the first year. The final two step methodology was presented in “Discovering and
classifying digital and wooden industries products' defects at the edge by a YOLO/ResNet-
based approach and beyond” (R. Faro and A. Strano, EEAI Cagliari 2024), The two steps
are as follows:

e Step 1: Component detection on full PCBA image using YOLOVS.

e Step 2: Defect detection at component level using ResNet-18.

Achieved KPIs: 97% recall and 2.2 ms inference time, ensuring real-time applicability.

b) To meet stringent automotive safety requirements, a redundant inspection
pipeline is under development during this third year to minimize the probability of false
negatives. The methodology is scheduled for presentation at EEAI 2025 (Naples) in “When
a Model is Not Enough: A Complementary Al Pipeline for Ultra-Safe PCBA Defect Detection”
(A.Faro, F.Cancelliere, R,Faro, R.Mineo).

Data:
Several data sources were employed:
e Literature datasets for baseline training.
e The PCB-SAID synthetic dataset (Mineo et al., ICCV 2025) for few-shot learning of
SMD assemblies.
e Proprietary datasets from HTS production lines, essential for fine-tuning and
validation in real industrial contexts.
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Integration and verification:

At this stage, integration was verified in laboratory settings, focusing on HW/SW
synchronization (e.g., conveyor motion with camera acquisition) and compatibility of
models between GPU workstations and edge devices.

Task T5.3 [VC2] Energy industry - Edge Al HW/SW verification and integration of
enabling technologies [m19-m43]:

The activities in task T5.3 focused on the four demonstrators defined in VC2, the intelligent
water tank energy optimisation (VCD2.1), the embedded edge approaches for intelligent
distributed energy systems (VCD2.2), the mesh intelligent lighting (VCD2.3), and the
efficient Al-based attack-detection for security sensitive systems. The work addressed the
technical verification and integration of the developed edge Al components. The technical
verification is assessed against the technical requirements outlined in T1.3 and their
HW/SW partitioning established in WP2. The integration of the demonstrators’
components is ongoing, and their applications associated with the energy industrial
sector are subsequently validated in WP6.

The highlights from the VCD2.1 - Intelligent Water Tank Energy Optimisation is the
integration of the new MP2 (STM32 MP257F-DK2) board developed in the project with Al
acceleration and the deployment of the new models developed with the PyTorch. The
Table 3.5 show the improvements by using the new STM32MP257F-DK platform for the
same ONNX model and the test dataset. The new platform is around four times faster
than the old board. Additionally, lower RMSE and MAE for the new platform shows that it
is performing better than the old implementation.

Table 3.5 Inference report - Results STM32MP257F-DK versus STM32 Nucleo-U5A5Z)-Q

Type STM32MP257F-DK STM32 Nucleo-U5A5Z)-Q
Total samples 2993 2993
Total inference time 4259.46 ms 17 657 ms
Average time/sample 1.42 ms 5.90 ms
Root Mean Squared Error (RMSE) 0.07697 0.104865
Mean Absolute Error (MAE) 0.04827 0.087275

The VCD2.2 focused the activities on the integration of the Max Carrier and the connection
with Portenta X8 board. The integration allowed for the first energy gateway to be
prototyped. Future work focusses to broaden the scope of applications that can leverage
the capabilities of edge Al.

The VCD2.3 focussed on the following three activities:
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e Integration of the light sensor from AMS (AMS TC3530) with the controller from
Arduino (Arduino mkrwifi1010). This sensor integration provides a reference
ambient light measurement to dynamically control and calibrate light fixtures.

e Integration of the Nicla board (Nicla Sense ME) including the Bosch environment
sensor (Bosch BME688) to host the Arduino mkrwifi1010 board for investing
machine learning models to predict indoor air quality (IAQ). The target is to deploy
the developed machine learning models ultra edge and edge on the Nicla Sense
ME and the Arduino nkrwifi1010, respectively.

e Wireless communication development, integration and evaluation of LoRaWAN
star topology at 868 MHz (based on circuits from STM) and LoRa Mesh topology at
2.4 GHz (based on circuits from IMST) for establishing the sensor network.

The results of these activities are partly reported in WP3 and deliverable D5.3 in WP5.

Task T5.4 [VC3] Agri-food and Beverage industry - Edge Al HW/SW verification and
integration of enabling technologies [m13-m43]:

VCD3 partners are actively working on Champagne manufacturing process monitoring,
from the vineyard to the bottling. Within this framework, INPG and URCA are working on
the software side by investigating real-time grape and disease detection models suited
for this use-case, focusing on customized YOLO models. Among others, these
developments involve exploring neural network innovative training strategies and
architectural optimization, to maximize their capabilities while deployed on small edge-Al
devices suitable for in-situ vineyard field monitoring.

UNIBO, STM-FR and CEA are working on the hardware side at different levels, aiming to
develop computing platforms leveraging efficient data collection, transmission and
processing with customized edge devices on the Champagne manufacturing process
application. In this context, T5.4 aims at bringing all these efforts together in the form of
various HW/SW prototypes able to operate in the real-world application scenarios
provided by CV, VPP and VPHV. The edge Al enabling technologies to be verified and
integrated together within Task 5.4 are summarized below:

e Al Technologies: Al-based modules, algorithms, middleware, emergent Al technologies

e Al Frameworks and Libraries: TensorFlow Lite, TensorFlow Lite Micro, PyTorch, Keras,
Prophet

¢ Toolchains: NanoEdge Al Studio, Cube.Al

e Edge Processing: Micro (lloT devices), Deep (Lora Gateway), Cloud (Servers: LoRaWAN
server stack, Database, Grafana)

¢ HW/SW Platforms: STM32, NVIDIA JETSON, NeuroCorgi

o Data: Time series, images and different parameter sensors data.
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Various Value Chain Demonstrators and Technological Demonstrators are developed
within Task 5.4, whose main outcomes during the reporting period are summarized
below:

1. Value Chain Demonstrator 1 - Vineyard Yield prediction

The LeYolo model shown in D4.1 and D4.3 is the basis of our work. Our main
contributions during this period are:

e The comparison of different models with CEA’s NeuroCorgi

e The application of the model to grape cluster counting on video

e The actual implementation of the model in the prototype

e The extension of the model to berry counting.

We found that the NeuroCorgi backbone with a LeYolo Nano head gives about 49%
mMAP against 77.6% for Yolo v8 Nano and 85.3 for Yolo v11 XL on the WGISD dataset.
This is still good enough to be used in energy critical applications.

Table 3.6 Results

Models mAP-50 (WGISD)
Yolov8 N 0.776

Yolov11 X 0.853
NeuroCorgi + LeYolo N 0.49

The most recent Yolo v11 nano was trained on our data and reached about 68% mAP.
When applied to videos, it reaches 10% counting error on grape detection. This is a
good result because we expect some errors due to foliage occlusion.

Table 3.7: Results

Row 1 (Cordon) Row 2 (Chablis)
Detection Ground truth Detection Ground truth
600 666 840 764

The trained model was deployed in a prototype based on a Jetson TX2 board with a 1080p
camera and RTK GPS for real-time collection and inference.

Finally, our dataset was extended to individual berry counting. An android application for
fast labelling was developed with ChatGPT.
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Figure 3.2: Prototype

The process is (1) a first model is trained for berry detection, (2) it is applied to the images
for semi-labelling and (3) the labelling is corrected with the application.
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Figure 3.3: Berry counting

The final goal is to change the head of the Yolo model to add berry counting. Right now
the berry counting is performed by a Yolo V11 XL at 1024x1024 per cluster for the labeling
and by a MobileNet v2 for the fast regression inference. The MobileNet V2 model does
direct regression without any detection. In this context we reach 4% error at 0.96R? on the
WGISD dataset.
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Figure 3.4: Ground Truth vs Predictions

The use of the YOLO model on small platforms is of particular interest. Our targets are
STMicroelectronics microprocessors - the STM32MP2 board and the N6. For the YOLOV8
model with a lightweight backbone, the model achieves a mAP of 52% and has a size of
2.2 MB. The model quantized to 8-bit integer precision (860 KB) runs at 68 ms on NPU and
10 ms on MP2, thanks to the ST edgeAl accelerator designed to optimise the execution
time for these Al hardware accelerators. These results are shown in Figure 3.5.

Use Neural-

Date Model Name Model Type Version Optimization Art Platform MACC D”H“ o wt::_[s
Accelerator™ e o
SO2025, e il inte b :BGh K fal STM3ZMPU 0 9.8 70313 KiB
12:54:14 PM ulLinieger_quant_L.n enehma e ' =
6.1.0
8/10/2025, 426_full_integer_quant.tflite TensorFlowLite false STM32 MPU 0 653.19 820.31 KiB
12:53:55 PM ul_Integer_q ' 2.18.0 ' )
9/10/2025, 426_full_integer_quant.iflite  tlite 2.2.0-20266 default STM32NPU 0O 68.39 816.83 KiB
12:50:22 PM 2adc00962

Figure 3.5: Results

We are working to deploy these models on MPU and also are looking to slightly augment
the number of parameters for a better model performance.

2. Value Chain Demonstrator 2 - Vineyard Environment monitoring

The activities included developing a Data Acquisition Connector for the edge and a user
interface for the cloud by establishing a data schema for inference results based on
“Smart Data Models” and created synthetic data generation methods. The activities
defined standards for data model standardisation and initiated tests using MQTT for data
communication. The partners developed Al models and conducted testing and validation
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of these models on edge devices, focusing on optimising performance for edge
environments.

3. Value Chain Demonstrator 3 - Vineyard Disease identification
Two datasets were collected during the period: one in 2024 and one during this summer
of 2025. It includes images of vines infected by downy mildew, iron deficiencies, or gray
mold.
Comparison was done on a public dataset of vines infected by esca or flavescence dorée.

Table 3.8: Models

Models FD Esca Confounding
Precision | Recall Precision | Recall Precision | Recall

Tardif 2023 0.58 0.5 0.76 0.55 0.39 0.3

Yolo v8 Nano(ours) 0.5 0.54 0.3 0.2 0.39 0.51

We found promising results despite the differences of implementation.
The Yolo v8 model was able to perform at similar speed but on a much cheaper device.

Table 3.9: Models

Models Resolution Edge Platform Processing time
Tardif (Yolo v4t) 2048 x 2448 Jetson Xavier 0.3s
Yolo v8 nano 640p STM32 MCU with 0.5s

Neural-ART

For this demonstrator, we analysed the RT-DETR object detector. This model performs
better than the YOLO model in terms of detection. To adapt the transformer to the MPU,
we had to use the same lightweight structure as that used for YOLOV8 (grape detection).
The quantized model on MP2 board has an inference time of 955ms, with a size of 3.2 MB,
4.5 GFLOPs and a mAP 40.5% (Flavescense dorée), 10.4% (ESCA leaf).

4. Value Chain Demonstrator 4 - “Prise de Mousse”

URCA is involved in a small part of this demonstrator. It is the automation of yeast cells
counting from microscopic images. This is done with a clicker by a human employee, and
it is a crucial step for the second fermentation of the wine that needs additional yeast.
The goal is to avoid dead cells.

About 150 images were collected and labeled for cell detection. We have chosen to keep
the highest image size possible at 2048x2048 for our Yolo v8 Nano model. We were able
to reach 60% mAP and the resulting model can run fast enough on the laptop CPU used
in the laboratory (about 1s/image).
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Deployment was done with a .Net MAUI Windows application with ONNX
inference.

Home
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Figure 3.6: Cell detection

5. Technological Demonstrator 1 — Approximate Computing for Federated Learning

Progress related to Technology Demonstrator 1 has been progressing smoothly during
this reporting period for the simulation aspects. The scope of the scope of our
experiments and benchmarking has been expanded to include data privacy metrics in
addition to model accuracy and resource usage (power and bandwidth). The experiments
demonstrate that a middle-of-the-pack approximation strategy presents the optimal
compromise between model accuracy, resource usage and resilience against data leakage
attacks.

Work on integrating these findings in a physical demonstrator is ongoing: The
demonstrator will be composed of a central server hosted on a computer, and two clients
(one exact client and one approximate client) that are hosted on a Jetson Orin each. There
were some initial difficulties from transitioning the approach from simulation to physical
implementation due to the architecture difference (x64 vs ARM), but this has been
resolved. The current progress of the physical demonstrator is as follows: The
communication backbone for the Federated Learning setup has been established and
normal training in this FL network produces the expected results according to the
simulations (Exact client standalone accuracy = 98.5%, Approximate client standalone
accuracy = 96%, Full model accuracy = 97.6%). The next step will be the implementation
of a data leakage attack and evaluation of the robustness of the approximate client versus
this attack in comparison to the exact client.
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6. Technological Demonstrator 5 - Neuromorphic Accelerator exploiting non-volatile
memory technology
The technical activities related to the technological demonstrator 5 have been progressing

heterogeneously during the reporting period. While some of the neuromorphic
accelerators and concepts have been progressing smoothly, major functionality issues
have been identified in one of the neuromorphic circuits during the verification step. The
following section provides specific information about the status and key achievements of
the different neuromorphic circuits and structures developed within the project.

First, the Gated Recurrent Unit (GRU) Neural Network neuromorphic architecture,
designed for multi-channel time sequence processing within Task 3.3, has been fab-out
and its electrical verification and characterization has been started.

The proposed circuit upgrades the accelerator described in [1] and is composed by two

blocks embedded on-chip:

e A time-domain analog audio spectrogram feature extraction block, based on 32
channels with a 25Hz-20kHz bandwidth. Multi-channel Gm-C bandpass filters (BPFs),
based on injection-locked oscillators (ILOs), are used to convert the input analog signal
into a pulse-width modulated signal (PWS). Each block of 4 BPFs channels is preceded
by a single anti-aliasing filter (AAF) coupled with a programmable gain amplifier (PGA).

e A GRU Recurrent Neural Network accelerator exploiting SRAM memory with a digital
Near-Memory Computing approach. Even if non-volatile memory devices are not
exploited for computing in the current accelerator version, their interest within the
proposed architecture is under evaluation to anticipate future accelerator versions.

System tests including the analog feature extraction and the neural network are currently
being carried out to verify the ability for this circuit to perform acoustic detection for
different tasks. These electrical characterization activities will pursue during the next
reporting period, and the results will be shared in deliverable D5.4.
Second, CEA's in-home NeuroCorgi circuit is under upgrading to optimize its performance
in the context of real-time grapes detection (VCD3.1) and vineyard disease identification
(VCD3.3) tasks, which are performed in collaboration of VC3 URCA and INPG partners. In
the previous NeuroCorgi test board, an FPGA was used to compute the top CNN layers
(detection head) optimized for the tasks of interest, as well as for the interfaces and the
power supply management of the system. On the contrary the novel NeuroCorgi test
board aims at exploiting a STM32MP25 MCU for the detection head mapping, therefore
no longer requiring the use of an FPGA and improving the overall chip embeddability on
energy-constrained environments (Figure 3.7). To do so, a novel NeuroCorgi test board
has been developed and is currently under verification and testing.
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In the following reporting period, the efforts will concentrate into software development
using the STM32MP25 MCU combined with a camera module, as well towards the overall
system verification procedure. Later, the performance of the proposed computing
platform is aimed to be benchmarked using the datasets generated within VC3, results
which will be reported in deliverable D5.4.

NeuroCorgi
test board

Figure 3.7 Schematic description of the newly developed computing platform, exploiting
the NeuroCorgi chip coupled with FX3 peripheral controllers and a STM32MP25 MCU
combined with a camera module
Thirdly, during the verification procedure, major functionality issues have been identified
on our analog neuromorphic circuit exploiting phase-change memory memristors in the
context of energy efficient Neural Network hardware implementations. Deep circuit
verification on Cadence environment will be pursued in the upcoming reporting period to
understand circuit functionality problems. This work will be reported in deliverable D5.4.

7. Technological Demonstrator 8 - Implementation of an AloT Educational Kit

Due to the TECX withdrawal from the Chips JU EdgeAl consortium, the Technological
Demonstrator 8 is no more under development within the project.

Task T5.5 [VC4] Mobility industry - Edge Al HW/SW verification and integration of
enabling technologies [m19-m43]:

Overview of Task 5.5 Task 5.5 focuses on the verification and integration of edge Al
hardware and software in the mobility industry. The task addresses technical verification,
integration, and validation of developed edge Al components. These components will
either be directly integrated into real-world mobility applications or benchmarked for
potential scenarios.

Key Objectives The objectives of Task 5.5 are divided into two main points:

1. Integrate Al-based hardware, software, and algorithms into various industrial
sectors, focusing on technical enablers for technical verification, additional
interfaces, and data streaming concepts.
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2. Demonstrate the feasibility of using Al processing, methods, and techniques in
edge industrial applications, including evaluating technical enablers in other
domains and analysing the industrial side of view for future applications 2.

The progress of each Value Chain Demonstration (VCD) within Task 5.5 reflects a broad
and steady advancement in the integration and verification of Edge Al technologies
for mobility applications. Overall, the progress across all VCDs is largely on track, with
most technical and integration milestones being met as planned. Minor issues are
being addressed within the project scope, and further enhancements are scheduled
according to the project timeline. In what follows, the progress of this task is reported
per VCD.

VCD 4.1: Cognitive Mobile Multi-Agent Platform

For VCD 4.1, the radar imaging technology for the estimation of the drone nadir depth
profile (NDP) has been successfully developed and validated against a rich lidar data.
The technology is proven to provide NDP with an accuracy of 40cm and with a
resolution of 30cm. Additionally, the radar data is combined with the camera images
from drone to determine the terrain type of the area below the drone.

For the integration part, the Al model designed for this demonstration is compact and
capable of real-time operation, and further validation activities are being supported
by external data collection efforts.

VCD 4.2: Roadside Perception Units (RSPU) Connected with a LoRa 2.4 GHz Mesh Network

In VCD 4.2, the technical infrastructure has been established to ensure reliable data
delivery using secure protocols and dual pub/sub messaging systems, such as MQTT
and Apache Kafka. The integration of sensor simulators, data ingestion connectors,
and monitoring mechanisms has resulted in a robust pipeline for air quality inference
and health monitoring of edge devices. The deployment of these components on
production infrastructure, along with mechanisms for model management and
containerization, has enabled loosely coupled integration and interoperability across
the system.

VCD 4.3: Condition Monitoring for Mobile Agents

VCD 4.3 has expanded its use-case potential to cover various modes of interaction
between stationary infrastructure and mobile objects. The application components
are modular, facilitating adaptability for different operational scenarios. Classification
performance has been verified both through simulation and edge sensor testing, and
communication reliability has been demonstrated with secure data delivery protocols.
Efforts to compare power consumption between FPGA and ARM Core solutions have
identified potential for future optimization.
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Wireless communication within VCD 4.2 has seen successful pre-integration of mesh
protocol stacks into hardware nodes, with real-world testing revealing variable results
due to changing RF conditions. Mesh loops have been identified and mitigation
strategies implemented, while configuration mechanisms for network size have been
tested with up to 16 nodes and further simulations planned. Power-saving features
are scheduled for implementation in the latter half of the project timeline.

For vehicle recognition and road obstacle detection, the systems have demonstrated
reliable real-time performance, with ongoing verification of user interfaces and latency
requirements. The end-user interface is being refined to ensure accessibility, and the
system'’s ability to process and display detection results within strict latency
constraints is under review.

The cognitive mobile agent platform has been verified in controlled scenarios, with
ongoing efforts to fuse data from unmanned ground and aerial vehicles. Performance
has been confirmed for current operational vocabularies, and physical tests have
shown promising generalizability. Human evaluation is underway to further assess the
system’s ability to handle complex language and user interactions.

Sensor data acquisition and distribution to edge brokers have been verified, and mesh
network connectivity has been established with available hardware. Hardware
changes are being implemented as part of the integration plan, supporting ongoing
improvements in system robustness.

Finally, requirement verification for air quality forecasting and health monitoring has
been achieved through the implementation of logging mechanisms and model
compression techniques. Integration activities have focused on designing modular
inferrer and trainer components, with comprehensive documentation and support
provided for seamless operation within the federated learning framework.

Task T5.6 [VC5] Digital society - Edge Al HW/SW verification and integration of
enabling technologies [m19-m43]:

VCD 5.1 Medium Voltage Transformer Station:
Voltage and current data have been processed and delivered into a deterministic
algorithm. We are collecting additional TDR data to enhance the prognostic capabilities.

TDR data should be available in time. Added value of Al over a deterministic approach to
be assessed.

VCD 5.2 Home/Office Human activity recognition:
Fall detection: Fall detection proto-types finished

e Excellent performance on truly small MCU.

Camera based presence detection, camera light control finished
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RF Sensing based presence detection. RF sensing for localization nearly finished

e Algorithm on central logic shows improvement for confinement.
e (bonus) distributed algorithm explored

Al solution developed without the presence of a true ground truth
RF sensing presence detection in mesh network operational in lab environment
Improving accuracy and lowering power consumption

VCD 5.3 Manufacturing & Robotic technologies:

extending the efficient encoder-only vision transformer to video instance segmentation
and tracking. Previously, it did not have video tracking functionality, which is required for
TECHNO's traffic monitoring application. The newly developed video encoder-only vision
transformer is currently being tested on general video datasets, before being tested on
traffic monitoring data in Q4 2025.

3.2.5.3 Risk assessment

Technical risk concretization and its impact on the integration and verification activities is
tracked at the VCD and TD demonstrator level. No impactful technical risks have been
identified during the reporting period. Nevertheless, significant organizational
adjustments occurred during the reporting period within WP5. On one hand, HTS was
replaced by UMIL as Task 5.2 leader. On the other hand, Task 5.4 activities have been
restructured due to the TECX withdrawal from the Chips JU EdgeAl consortium. The impact
of these adjustments seems absorbable by the consortium partners without significant
technical scope adaptations. However, we remain vigilant to prevent any unexpected,
related difficulty by putting efforts on risk tracking and management within the related
Tasks.

3.2.5.4 Beneficiary involvement

Description of the work carried out in WP5 per beneficiary involved is given in the table
below:

Table 3.10: Description of the work carried out in WP5 at beneficiary level

No Beneficiary | Description of work in WP5

SINTEF is leading task T5.1 and participating in task T5.3. The initial
strategy work in task T5.1 was finalised and reported in deliverable D5.1
prior to this current period. Based on this strategy, SINTEF has in the
current period worked on edge Al HW/SW verification and integration of
enabling technologies in energy industry in task T5.3. Focus has been on
embedded edge approaches for intelligent distributed energy systems
(VCD2.2) and mesh intelligent lighting (VCD2.3). Further, together with
other tasks these activities will contribute to the strategies for cross-

01 SINTEF
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industrial verification and integration of edge Al HW/SW and enabling
technologies in task T5.1.

Together with the partner SCUBE and TU Wien, IFAT reviewed and
reworked the in D1.2 documented functional and non-functional
02 IFAT requirement. IFAT started with the usage of the verification value tool
VeriACT, developed by SCUBE to analyse the verification flow of the
demonstrator VCD1.1.

03 AMS-AT N.A.

SCUBE developed SSMA, a platform that integrates multiple analytical
methods and programmatic interfaces to support root cause analysis
(RCA) and risk assessment. The software was engineered following an
agile development lifecycle encompassing iterative implementation and
testing. In alignment with WP4 - D4.9, a new tool will be integrated into
SSMA to extend functionality through natural language processing (NLP),
Transformer-based architectures, and optical character recognition
(OCR). Alongside test-driven development (TDD), the effort emphasized
applied research, controlled experimentation, and quantitative
validation. For verification, we curated a fixed corpus of representative
documents and evaluated multiple information extraction models across
a range of configuration parameters. The test design explicitly included
edge cases such as rotated pages, custom layouts, non-standard page
dimensions, and embedded images and tables. Model outputs were
assessed against a human-annotated baseline (manual extraction) to
enable direct, like-for-like comparison and to quantify extraction
accuracy. We prioritized compact, compute-efficient models suitable for
deployment on commodity hardware. All model-centric workloads are
orchestrated through an asynchronous processing pipeline
implemented with Prefect. This pipeline is decoupled from the core
system, facilitating seamless integration into SSMA while maintaining
operational independence and scalability.

04 SCUBE

TUWIEN is involved in the T5.2 and collaborates with IFAT and SCUBE to
contribute to VCD 1.1, using LLaVa, a new MLLM architecture that can
05 TUWIEN digest and analyse test-image data input and LoRA - fine-tuning
technique to make LLM trained under limited resources to adapt to our
use case.

IMEC developed a radar imaging technology for drones and validated it
using rich lidar data. The technology estimates the depth profile of the
terrain directly below the drone. Additionally, the terrain type is
estimated by combining the radar data with the camera images. For this
purpose, IMEC has successfully developed the UAV Nadir Surface
ANalysis based on Deep learning (UNSAND) model.

06 IMEC

The developed SVM based approach for VCD2.4 has been verified using
available data set of a capacitive multi sensor setup. The verification was
07 NXP-DE showing a use case applicable miss and false positive rate. Pruning to
reduce the required support vectors only has minor effect in single digit
percentage range enabling reduction of required hardware resources.
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08

GNT

In WP5, during M26-M34, GNT participated in all WP5 meetings and
continued to contribute together with the other consortium partners
towards the development of verification and integration strategies
applied across all the Value Chains of the project, in the context of T5.1.

In T5.2, the work of GNT focused on integrating (a) the Data Acquisition
Connector (DAC) middleware component, (b) the Ul web app and (c) the
data fusion and analytics component developed in T4.2 with other
services provided by COGNI for large-scale object recognition according
to the needs of VCD1.4. GNT configured the production of all exchanged
data to comply with specified data schemas in VCD1.4 and deployed all
necessary services as docker containers on the intended edge host
computational infrastructure of VCD1.4, leveraging the preparatory work
performed in T4.5. GNT also configured deployed services to provide the
necessary APl endpoints and monitored their operation to remain
accessible, while maintaining the necessary authentication mechanisms
developed in T4.6.

In T5.5, GNT's work focused on integrating (a) the data fusion and
analytics component developed in T4.2, (b) the ML module developed in
T4.4, (c) the ML model repository developed in T4.5 and (c) the Federated
Learning (FL) framework developed in T4.6 with all other components
provided by ITML, EDI and HUA according to the needs of VCD4.2. GNT
configured the production of all exchanged data to comply with specified
data schemas of VCD4.2 and was involved in the iterative deployment of
its services to EDI's host computational infrastructure, comprising a
meta-edge server and RSPU devices at the deep edge layer in the form
of docker containers based on the preparatory work performed in T4.5.
GNT also configured deployed services to provide the necessary API
endpoints and monitored their operation to remain accessible, while
maintaining the necessary authentication mechanisms developed in
T4.6. GNT also executed iterative stress tests on RSPU devices (Nvidia
Jetsons) to assemble datasets that can be used for training and
evaluation purposes in the RSPU health anomaly detection use case. In
addition, again in the context of T5.5, GNT integrated its data fusion and
analytics component developed in T4.2 with services of NEURO for the
needs of VCD4.3. Furthermore, GNT configured the production of all
exchanged data to comply with specified data schemas in VCD4.3 and
deployed its services on the intended VCD4.3 host computational
infrastructure as docker containers, leveraging the preparatory work
performed in T4.5. Finally, in the context of system verification, GNT
contributed to the design and implementation of the system architecture
in all involved VCDs (VCD1.4, VCD4.2 and VCD4.3) to ensure the
satisfaction of all relevant Functional and Non-Functional Requirements
specified in WP1 that are associated with GNT's services.

09

NEURO

The integration of the VDC4.3 demonstrator is ongoing. Conventional |IOT
communication to cloud based data server has been completed. Ongoing
are activities to add blockchain based condition history. This requires the
|IOT gateway to drop NG tokens and maintenance tokens to sensor
specific wallets.
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In the context of WP5, COGNI has conducted the end-to-end integration
10 COGNI of the developed object recognition node with a central database and Ul
component developed by GNT.

IMST has pre-integrated firmware from the simulation environment into
real-world nodes (modules and coordinators) via GitLab. The internal test
network has been set up. Tests were executed using the simulator
framework and the in-house test network, including artificial link test
traffic and sensor traffic. Logical and implementation errors were
identified and fixed. Integration support documents were updated
accordingly. The software release package RP5 was successfully
delivered in March 2025 (m28).

11 IMST

In WP5, during M26-M34, HUA actively participated in all WP5 meetings
and contributed to the development of verification and integration
strategies across the Value Chains of the project in the context of T5.1. In
T5.5, HUA's work focused on the development and integration of the
EdgeAl framework for obstacle recognition in VCDA4.2. Specifically, HUA
advanced the modular pipeline supporting frame acquisition, motion-
gating, image tiling, and concurrent inference on embedded Al platforms
such as NVIDIA Jetson, with ONNX Runtime and TensorRT backends for
optimized performance. Post-processing modules employing bird's-eye-
view mapping were integrated to enhance spatial reasoning for detecting
stopped vehicles, reversed movement, and other anomalies. HUA
deployed these components as docker containers on the intended host
computational infrastructure and ensured interoperability with data
schemas defined for VCD4.2. Additionally, HUA prepared and tested the
pipeline with publicly sourced road streams, validating its suitability for
real-time urban monitoring and traffic safety applications. Finally, in the
context of dissemination, HUA contribute to a conference paper titled
“Edge-Optimized Modular Architecture for Real-Time Vehicle Re-
Identification”, which presents the technical approach and experimental
validation of the EdgeAl framework developed in VCD4.2.

12 HUA

UZL contributed to WP8 by providing input for periodic technical and
13 uzL financial reporting and supported coordination activities through timely
delivery of progress updates and administrative information.

14 INTRA N.A.

15 STM-FR N.A.
16 STMR-FR N.A.
17 VPHV N.A.
171 | CV N.A.
17.2 | VPP N.A.
18 TECX N.A.

Started the electrical characterization to address the functionality of
various neuromorphic circuits designed in WP3. The fabrication and
19 CEA packaging process still ongoing for one of the designed neuromorphic
circuits, its verification and electrical characterization will start during the
upcoming reporting period. In addition, pursued the interactions with
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VC3 URCA and INPG partners to collaborate in the context of real-time
grapes detection (VCD3.1) and vineyard disease identification (VCD3.3)
using CEA's NeuroCorgi chip.

Design optimization and quantization for 8-bit integer precision of YOLO
and RT-DETR detection models, to exceed their performance in terms of
energy consumption. Technical results consider evaluation of YOLO
models on MP2 and N6, and RT-DETR model on MP2. For this Onnx
Runtime and ST EdgeAl compiler have been used to compile and adapt
models for neural processor unit and achieve fast inferences.

20 INPG

Dataset collection and semi-automatic labelling for grapes counting and
diseases. Development, training and deployment of yolo models for
grape counting, cell counting and disease detection. Systematic
comparison on Jetson GPU, ST-Cloud and NeuroCorgi. We found that
NeuroCorgi can be used in simple cases like vine plant detection or grape
counting. The yield modelling is being extended to add regression-based
berry counting with a semi-automatic labelling scheme and Yolo-
regression head.

21 URCA

CNRS activities related to WP5 during the last reporting period are as
follows:

During this reporting period, CNRS has started integrating the designs
and results obtained into a physical prototype for Technology
22 CNRS Demonstrator 1. Our progress so far has replicated simulation results for
model accuracy when using approximate computing in Federated
Learning. Our work continues to integrate and validating the privacy and
data security results. We are also seeking collaboration with other
partners to demonstrate our approach on a real use case.

22.1 | UPHF See CNRS above.

STM-IT has contributed to the integration and technical verification of Al
solutions for defect detection in the wood machinery and PCB automatic

2 TM-IT
3 > integration, leveraging hardware-accelerated NPUs like those in the
STM32N6 platform.
SCM, VCD1.5 leader, supported the validation process of Al based
24 SCM . . .
hardware and software based on wood working machine requirements.
241 | csr CSR supported SCM on the validation process of Al hardware and

software solutions.

The main contributions of HTS to task T5.2 (Al based Defect Detection of

PCBA at the edge) are as follows:

Provision of real datasets:

e Supplied high-resolution images from PCBA production lines,

25 HTS covering both defect-free and defect-containing boards.

e Developed ground-truth annotation workflows with AOI
operators to label defect categories (missing component,
misalignment, soldering issues, etc.).

Definition of industrial requirements:
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e Specified functional requirements (FRs) such as minimum
detection accuracy, processing throughput per line, integration with
conveyor belt speeds.

e Established non-functional requirements (NFRs), including
reliability, latency (<50 ms end-to-end), and robustness to
illumination and vibration.

¢ Co-defined KPIs with DEEPS, tailored to industrial AOIl acceptance
criteria.

Verification and validation:

¢ Integration of the edge prototypes in pilot AOI lines at HTS facilities
was outlined.

e Performed stress testing under production-like conditions (variable
shift lighting, board variety, continuous operation).

e Provided iterative feedback to DEEPS on algorithm performance and
edge deployment feasibility.

The main contributions of HTS to Task 5.2 (Al based Defect Detection of
PCBA at the edge) are as follows:

Al Algorithms:

DEEPS contributed to the design of Al Algorithms for Al based Defect
Detection of PCBA at the edge. DEEPS Implemented a two-stage
detection pipeline (YOLOV8 for component detection + ResNet-18 for
fine-grained defect classification), and a redundant inspection
algorithm to satisfy automotive-grade requirements (false negatives < 1
per million inspected units; controlled false positives). Also, model
26 DEEPS optimisation has been carried out to run them efficiently on Jetson Nano
/ TX2 using quantization, pruning, and TensorRT deployment. Moreover,
datasets were identified from curated literature datasets and
augmented them with the PCB-SAID synthetic dataset. The datasets
were stored and distribution on NAS.

Integration work:

DEEPS designed the continuous learning workflow: training/updating
on GPU workstations, edge deployment and Implemented monitoring
tools (KPIs logging, inference time monitoring) for quantitative
evaluation of algorithms under operational constraints.

XTE has participated in working groups alongside HTS, DEEPS, and SCM
to develop a strategy for collecting user feedback during the validation
phase of VC1.5 and VC1.6.

By collaborating across multiple teams, XTE is helping to ensure that the
27 XTE process for gathering insights from users is both thorough and effective.
The goal is to identify strengths and areas for improvement in the new
versions and to use this information to guide future enhancements. This
collaborative approach is expected to result in more robust products that
better align with user needs and expectations.

UNICA has participated to the integration and performance analysis of Al
solutions (autoencoders) for defect detection in the wood machinery,
aiming at their deployment on systems featuring hardware-accelerated
NPUs like those in the STM32N6 platform.

28 UNICA
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UNIBO participated in the activities of T5.1, T5.2, and T5.4. We have
initiated deployment activities for neural networks on embedded devices
29 UNIBO based on microcontrollers and FPGAs. Furthermore, in collaboration with
ST, we contributed to the integration of the sensor developed in T3.4
within the context of Value Chain 3.

UMIL is contributing to WP5 by integrating the methodological aspects
developed within WP4 into a co-designed hardware-software
combination. UMIL is working in task T5.1 and T5.2 to integrate and
30 UMIL deploy the realized algorithm using resource-constrained devices such
as Nvidia Jetson and STM32N6. Preliminary results show that the
algorithms run efficiently on low-power devices, with a balance between
accuracy and inference time consistent with the project requirements.

In T5.5 EDI is involved with VCD4.1 and VCDA4.2. Within VCD4.1 EDI
constructed a mobile manipulator (MM), for which the PAL PMB2 mobile
base has been equipped with the Annin Robotics AR4 MK1 6-DoF
manipulator arm. The skills, previously developed and tested only on the
Universal Robot UR5e arm, are now being tested on the MM setup in
combination with the new navigation skills, verifying their transferability
between devices and the modularity of the skill concept. Regarding
mobile multi-agent setup, the data from IMEC are converted into a
stream of ROS messages, where each separate message contains a single
measurement provided: an image, position of the drone or altitude
predictions with the corresponding terrain types. The resulting messages
are then further published to the SLAM system, where they are
processed, creating local maps that are further fused with the global
map, containing data from all agents present in the system.

Within VCD4.2 EDI provided the initial RSPU hardware setup based on
Jetson Nano for verification, integration and validation tests, later
upgrading to Jetson Orin. Also, sensor nodes providing environmental
data flow via 2.5GHz LoRa mesh communication protocol were deployed.

31 EDI

NXP-NL contributes to WP5 through TD2 by integrating and validating a
modular, hardware-accelerated edge Al framework targeting low-power
32 NXP-NL MCUs in real-world demonstrators, showcasing on-device learning
(image classification), federated optimization, and explainable Al
(healthcare).

33 SIG HW/SW integration was finalised.
Initial exploration of anomaly detection Al algorithms for the target value
34 TECHNO chain demonstration use case in the medium voltage station, with aim to

execute on the Edge Al hardware developed in this project.

35 ALMENDE Integration of detection model and presentation in dashboard ongoing.

TUE integrated the technology it developed in T4.3 and T4.6, specifically
36 TUE token reduction methods, encoder-only designs, in the context of the
traffic-monitoring.

In task T5.3, FE supported the work on the technical verification and
integration of developed edge Al components for the intelligent water

37 FE
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tank energy optimisation and the intelligent distributed energy systems
regarding their demonstrators.

37.1

NXTEN

In task T5.3, NXTEN (together with FE and NXTECH) worked on the
technical verification and integration of developed edge Al components
(based on the initial strategy work in task T5.1) for the Intelligent water
tank energy optimisation (VCD2.1) and the Embedded edge approaches
for intelligent distributed energy systems (VCD2.2) demonstrators.

38

PROLUX

In task T5.3, PROLUX worked on the technical verification and integration
of HW modules, communication, SW and Al algorithms developed in WP3
and WP4, and based on the initial strategy work in task T5.1. The mesh
intelligent lighting demonstrator (VCD2.3) was verified against the
partitioning defined in WP2.

39

NXTECH

Based on the initial strategy work in task T5.1, NXTECH worked on
integration and verification of a multi-platform Al-base hardware for
embedded edge approaches in task T5.3. These included the MW,
different HW/SW modules, connectivity, Al-algorithms for the three
demonstrators VCD2.1, VCD2.2 and VCD2.3; covering the intelligent
water tank energy optimisation, the intelligent distributed energy
systems, and the mesh intelligent lighting solutions.

40

ITML

In WP5, ITML's contributions refer to VCD4.2, in collaboration with EDI,
GNT, HUA, and IMST. ITML's work focuses on integrating air-quality time
series forecasting and anomaly detection solutions into the final
demonstrator, with particular emphasis on deployment under the
constraints of edge devices. Efforts have included the application of
model compression techniques and federated learning scenarios to
meet distributed system requirements.

To this end, ITML has developed a modular and packaged ML component
together with an FL framework to enable both training and inference at
the edge. The ML Inferrer and Trainer were designed with a loosely
coupled and cohesive structure, encapsulated into libraries to ensure
reusability and maintainability. ITML continues to collaborate closely with
GNT, providing guidance and support related to the operation of these
components and their integration into the federated learning production
environment, which is handled by GNT.

One of the main challenges has been the limited availability of real
datasets for training. This has been addressed using open datasets in
coordination with EDI, ensuring consistency with real-world data.
Integration activities are ongoing, with continued joint work primarily
with EDI and GNT.

41

CONV

CONV's contributions to WP5 are primarily within Task 5.1. CONV is
assisting by providing an overview of the demonstrators' developments
in relation to the SotA. Additionally, CONV plays a key role in
communication, promotion, and exploitation efforts in monitoring KERs
progress to maximise impact.

42

HMU

N.A.

43

AMS-CH

Based on the best practice definition provided by AMS-CH in D5.01
(Report on strategies for edge Al HW/SW verification and integration of
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enabling technologies), AMS-CH is working on the curation of datasets
that capture a wide range of scenarios to train the ML-models, ensuring
they can generalize well across various conditions.

For WP5 SynSense has contributed to T 5.1, by implementing HW/SW
verification tools and strategies. These developments will serve
44 SYNS XyloAudio3 application developers (including AMS-CH), by facilitating
debug and spike inspection of the audio front end and feature
generation part.

3.2.6 Work package 6 - Benchmarking, Validation and Testing.

The duration of Work Package 6 (WP6) spans from project m26 to m43. WP6 focuses on
the validation and testing the functional requirements defined in WP1 for the Al
demonstrators in different industrial sectors. The functional behaviour of Al-based
systems/sub-systems and demonstrators implemented, integrated, and verified in WP5
are validated, tested, and benchmarked in WP6. The validation and testing will be aligned
with the TRL level of the different demonstrators and adapted to the industrial
environmental conditions.

3.2.6.1 WP6 overall status and summery of key achievements towards the project
objectives

WP6 was initiated in M26 according to the project time plan foreseen by the GA DoA. At
the outset of WP6 activities, a WP6 kick-off meeting was organized, where an overview of
WP6 was presented along with a plan for the implementation of WP6 tasks, the
achievement of WP6 objectives and the preparation of WP6 deliverables. It was
subsequently decided to organise joint WP5 and WP6 meetings for monitoring the
corresponding task progress in agreement with the WP5 leader and all consortium
partners for reasons of efficiency, considering the close affinity between WP5 and WP6.
For this purpose, a template was jointly produced by WP5 and WP6 leaders and was
shared with WP6 leaders to be used for reporting task updates monthly. The template for
WP6 was based on quantifiable indicators measuring the performance of testing activities
for benchmarking and validation purposes. The joint WP5-WP6 recurring meetings that
followed focused on monitoring task progress and coordinating and aligning activities to
reach the WP6 objectives.

During the M24-M36 period, T6.1 activities focused on establishing a unified, shared
methodology for implementing testing, benchmarking and validation activities that could
be applicable to all WP6 tasks and associated VCs. This methodology will be reported in
D6.1, the delivery of which is expected to be shifted from m35 to m39, based on the
planned forthcoming GA amendment to compensate for cascading delays resulting from
preceding WPs.
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The other WP6 tasks (T6.2-T6.5) follow the same organizational principle as in WP1 and
WP5, where each WP6 task is responsible for managing the testing, benchmarking and
validation activities in one of the VCs that it is coupled with. During this initial period of
WP6, Tasks T6.2-T6.5 mostly focused on preparatory activities, reviewing the
corresponding Functional and Non-Functional Requirements and KPIs established in WP1
and revising them where appropriate due to changes in the implementation plan that
have transpired since the submission of WP1 deliverables. WP6 tasks have also been
planning the necessary testing activities in the context of each VC and connected VCDs in
order to obtain quantifiable results through benchmarks in line with the specified KPIs
and to validate the associated requirements on a system level.

WP6 is progressing according to plan, following the recent project amendment (AMD-
101097300-20), which has also influenced the implementation of WP6, leading to a 6-
month extension of WP6 tasks and corresponding shift in the deliverables’ submission
timeline. This has allowed the absorption of some preceding delays from other WPs due
to implementation challenges and changes in the project structure (e.g., changes in
beneficiaries).

During the next reporting period, T6.2-T6.5 are expected to focus on the execution of
testing activities for benchmarking and validation purposes, and their results will be
reported in WP6 deliverables D6.2-D6.6 due in M42. T6.1 will be reviewing the established
methodology considering the rollout of WP6 main activities and provide an updated
version of the methodology in D6.7 at M43 of the next reporting period.

3.2.6.2 Task level approach

A description of the key achievements on how the work in WP6 has contributed to achieve
the project objectives is given below at task level:

Task T6.1 [VC1-VC5] Methodologies for edge Al benchmarking, validation, and
testing in the application domains [m26-m43]:

The activities in task T6.1 just started in this reporting period and cover defining the
methodologies for edge Al benchmarking, validation and testing in the different industrial
domains covered by the projects’ value chains and technology demonstrators, and the
requirements identified in WP1. A structured template for reporting the resulting
methodologies in deliverable D6.1 has been prepared. This will form the basis for the
further work within each value chain and their selected demonstrators (T6.2-T6.6). Cross-
industrial technical developments will be evaluated based on their performance and
applicability in different industrial domains. Finally, this task will compare the results and
identify open challenges and serve as a roadmap for upcoming edge Al undertakings and
the direction for technical developments in the future (D6.7).
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Task 6.2 [VC1] Digital industry - selected demonstrators for industrial edge Al
benchmarking, validation, and testing [m26-m43]:

Al based Defect Detection of PCBA at the edge:
This subsection of task T6.2 addresses the realization and validation of a demonstrator
for Al based Defect Detection of PCBA at the edge. It is a robotized AOI system integrating
the HW/SW modules into an operational solution.

o Edge processing demonstrator:
It consists of a robotized system called VisioEdgeAl system, integrating hardware,
software, and Al models into a fully automated inspection line. This demonstrator
aims at pointing out significant KPIs with respect to the existing AOI systems but
with greater flexibility and at owner costs. Its main merit is to meet the industrial
requirements in the field of AOI of PCBA, i.e.:

o Functionality: online testing of PCBA assemblies with real-time defect
detection.

o Continuous learning: inference at the edge is continuously improved through
updated models trained on GPU servers and pushed to the edge units.

o Synchronization: ensures temporal alignment between conveyor belt
movement and multi-camera image acquisition.

o Deployment: both the two-step algorithm and the extended three-stage
inspection method (with additional cameras) for AOI of PDBA at the edge
proposed in Task 5.2 are deployed on Jetson Nano/TX2 platforms, making the
system scalable for SMEs and industrial environments.

e Status:
A preliminary version of VisioEdgeAl has been completed during third year:

o Itcan operate as a standalone AOI edge tester (for SME labs).

o It can also work in hybrid mode, connected to GPU workstations that retrain
and update models using data from literature, synthetic sources, production
lines, and PCBA CAD layouts.

e The beta release of VisioEdgeAl will be validated at DEEPS and HTS labs during

2026, followed by patent submission and a dedicated journal publication

describing the demonstrator.

Task 6.3 [VC2] Energy industry - selected demonstrators for industrial edge Al
benchmarking, validation, and testing [m26-m43]:

The activities in task T6.3 are dependent on the results of the work carried out in task T6.1
and is in its initial phase covering preparation work towards Al benchmarking, validation
and testing of selected demonstrators in the energy domains (VC2). This work will be
reported in deliverable D6.3.
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Task 6.4 [VC3] Agri-food and beverage industry - selected demonstrators for
industrial edge Al benchmarking, validation, and testing [m26-m43]:

The activities in task T6.4 are dependent on the results of the work carried out in task T6.1
and is in its initial phase covering preparation work towards Al benchmarking, validation
and testing of selected demonstrators in the energy domains (VC3). This work will be
reported in deliverable D6.4.

Task 6.5 [VC4] Mobility industry - selected demonstrators for industrial edge Al
benchmarking, validation, and testing [m26-m43]:

During this reporting period, preparatory activities for the validation and testing of edge
Al capabilities in the mobility domain have been carried out. These activities focused on
setting up the technical environment and aligning the validation approach with the KPIs
defined in Task T1.5.

Task 6.6 [VC5] Digital society - selected demonstrators for industrial edge Al
benchmarking, validation, and testing [m26-m43]:

In the framework of this project, NXP-NL has taken a leading role within Work Package 6,
dedicating its efforts to the rigorous validation and comprehensive benchmarking of the
TD2 demonstrator. Their work specifically assesses the demonstrator's advanced
capabilities in real-time learning and federated training, ensuring its robustness and
efficiency in dynamic environments. This crucial contribution helps to verify the practical
applicability and performance metrics of the innovative TD2 system.

Simultaneously, Signify has achieved significant breakthroughs in the field of distributed
artificial intelligence. Their research has culminated in the successful identification and
development of a novel method that enables seamless and effective collaboration among
multiple Al agents. This advancement is pivotal for creating more integrated and
cooperative intelligent systems, pushing the boundaries of what is possible in distributed
Al architectures.

Furthermore, Almende has made a valuable contribution by realizing an innovative and
highly energy-efficient method for conveying presence detection information. This
development is particularly important for applications where power consumption is a
critical factor, such as in smart building technologies or remote sensing. Their solution not
only ensures accurate detection but also significantly minimizes the energy footprint,
aligning with sustainable technological practices and enhancing the overall efficiency of
the project's outcomes.

TUE has performed extensive testing of its TD6 technology in the context of the VCD5.3
traffic-monitoring demonstrator. Efficient transformer architectures were researched and
developed in T4.3 and validated in WP6 for the use cases of VCD5.3. This includes methods
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to merge tokens before and during transformer computations, as well as encoder-only
architectures for image segmentation tasks. These technologies allow the deployment of
capable vision transformers on Edge Al devices. In T4.3, TUE also researched and
developed the risk of privacy leakage in embedding vectors of deep vision models. Such
vectors are, for example, used to track individuals over video frames. In WP6, it was
determined that information, such as gender and race, can be estimated, and there is a
risk of privacy leakage in embedding vectors. Unsupervised Domain Adaptation (UDA)
methods were researched and developed in T4.6 in combination with foundation models
for image segmentation tasks. In WP6, the added value of UDA was determined for the
use cases of VCD5.3. It was determined that UDA has little to no added value over properly
pretrained vision foundation models. Only a few (orders of hundreds) labelled samples
are required to fine-tune a vision foundation model to the same performance as UDA with
thousands of labelled samples.

3.2.6.3 Risk assessment

Throughout the reporting period (M26-M32), WP6 partners maintained close oversight of
the risk register, particularly in relation to demonstrator development and validation
activities. Regular monitoring ensured that potential challenges were identified early and
that mitigation measures were kept up to date. The table below outlines the key WP6 risks
and the corresponding mitigation measures that have been planned. Overall, no
significant risks have occurred during this period, and the work has progressed in line
with the objectives, supported by continuous risk management practices.

Potential failure

Risk ID |Description of risk Risk Mitigation Measures

mode (risk)

VD.R1 |Development of demonstrators in use|lnitial planned|Continuous updates of
cases is more expensive and needdemonstrator expected development costs
more efforts than planned. goals cannot belbased on continuous|

achieved. monitoring;  switching  to
alternative and less cost-
intensive resources.

VD.R2 |Demonstrator specific domain expert|Validation oflContinuous documentation of
knowledge is unavailable. models notfrequired expert knowledge for

achievable in time/demonstrators to avoid “brain
Learning cycles areldrain” during the project; refer
endangered to similar experts from other,
companies/ domains; identify
‘key informants”.

VD.R3 JAl-platform has insufficient maturitylAl-platform is notValidate: (1) Neural networks
(quality) for long-duration deploymentjvalidated in liveland training methodology
in live use-case scenarios. (‘semi-production’) |with previous generation HW|
use case [/ is|(2) Record Data with new and
validated at a lowerjold generation HW, but
[TRL only. process offline in lower TRL
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environment. Demo-only in
live environment, no long-
duration deployment.

VD.R4

Performance

goals of the|Project goals[Expert committee team within

demonstrators cannot be achieved. [cannot be reached [the VC to find the best

compromise. Implementation
of ‘reduced version' off

demonstrators.
VD.R5 [Demonstrators’ implementationlmplementation  |Requirements review iteration
cannot match all requirements. plan adjustment  |by VC expert team.
VD.R6 [Final demonstrators’ integration|mplementation |New skills and resources
requires additional skills/resources. [plan adjustment |identification (in the
consortium or outside).
VD.R7 [System platform has insufficientfAl-platform is notDemo-only in live
number of devices for live use-casejvalidated infenvironment  covering  a
scenarios. validated at a lowerjsmaller area.

ITRL only.

3.2.6.4 Beneficiary involvement

Description of the work carried out in WP6 per beneficiary involved is given in the table

below:

Table 3.11: Description of the work carried out in WP6 at beneficiary level

No

Beneficiary

Description of work in WP6

01

SINTEF

SINTEF is leading tasks T6.1 and T6.3. In task T6.1, SINTEF worked on
defining the methodologies for edge Al benchmarking, validation, and
testing in the different industrial domains covered by the value chains
and technology demonstrators. A template for reporting the first
deliverable (D6.1) covering these methodologies is also prepared and will
form the basis for the further WP6 work within each value chain. In task
T6.3, SINTEF has just started to support the validation and testing of the
VC2 demonstrators with focus on VCD2.1, VCD2.2 and VCD2.3.

02

IFAT

IFAT collaborates with SCUBE. IFAT started to use the specialized tool
VeriACT (by SCUBE) developed for verifying requirements for VCD1.1.

03

AMS-AT

AMS-AT collaborates with SCUBE to establish a structured approach to
requirement management and verification for VCD1.2. The requirement
management process is handled using the VeriAct software, where
functional and non-functional requirements were entered along with
appropriate test concepts. The details will be reported in Deliverables
D6.1 and D6.7.

04

SCUBE

SCUBE provided and trained on the tool “VeriAct” to AMS-AT and IFAT
respectively. To employ a structured approach to requirement
management and verification for VCD 1.2 and VCD1.1. After final
integration in WP4 and WP5 we will benchmark against our defined KPI's.
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05

TUWIEN

TUWIEN collaborates with IFAT and SCUBE contribute to the VCD 1.1.

06

IMEC

IMEC provides the analysed radar-camera observation data from drone
for the UGV on ground. The radar-camera system has been integrated
with the computer system of the drone (D)l M300).

07

NXP-DE

The intended SVM based Al accelerator for VCD2.4 has been trained and
verified according to related KPIs on detection and miss rate. An
implementation into RISC-V based FPGA platform has been started on
confirming prior verification results. After finalization of the main
elements of the demonstrator implementation further verification of the
VCDs KPIs will be executed.

08

GNT

GNT is the leader of WP6 and participates in T6.1, T6.2 and T6.5. As WP6
leader, GNT organised a WP6 kick-off meeting at the planned start of WP6
(M26) and provided guidelines and recommendations for the
implementation of WP6 tasks. It was subsequently decided to organise
joint recurring WP5 and WP6 meetings for monitoring the corresponding
task progress in agreement with the WP5 leader and all consortium
partners for reasons of efficiency, considering the affinities between WP5
and WP6. GNT prepared a template where WP6 task leaders could report
task updates, which was based on quantifiable indicators measuring the
performance of testing activities for benchmarking and validation
purposes. This template was used in the WP5-WP6 joint meetings to
allow GNT to monitor the WP6 task progress. In the context of T6.1,
during M26-M34, GNT contributed together with the other consortium
partners towards the development of testing, validation and
benchmarking strategies applied across all the Value Chains of the
project, to be reported in D6.1 during M36. In T6.2, GNT focused on the
preparation of test scenarios and the design of measurement
mechanisms for the services deployed in T5.2 to allow the
implementation of related benchmarking and validation activities for the
needs of VCD1.4. Similarly, in T6.5, GNT focused on the preparation of
test scenarios and the design of measurement mechanisms for the
services deployed in T5.5 to allow the implementation of related
benchmarking and validation activities for the needs of VCD4.2 and
VCDA4.3. Especially for the needs of VCD4.2, GNT performed iterative tests
to produce tentative datasets that can be used for evaluation purposes
and made use of the experiment tracking mechanisms developed in T4.5.
These refer to the performance of the ML module developed in T4.4 in
its application for the Air Quality Index forecast use case and for the RSPU
health anomaly detection use case.

09

NEURO

Integration test activities have been segmented into multiple milestones,
as the maturity of the demonstrator increases. To date the condition
sensor meta data has been transferred to the 10T gateway and has been
pinged to the cloud server for visual representation.

10

COGNI

Within the context of WP6, COGNI has prepared the methodology to be
used for validation of the use case of assembly line components
recognition using the object recognition node developed within VCD1.4.
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A dataset is currently being assembled, to be used for showcasing the
use case, and measurement of the KPlIs.

IMST has performed the first integration of measurement methods with
respect to mesh communication, including link tests, internal status
11 IMST monitoring, debug counters, events, and event logging. Initial validation
of packet throughput was carried out using the embedded link test
feature.

Hua has deployed the video processing system under real-world
conditions, via live video streams from stationary road perception
12 HUA cameras. Benchmarking is carried out through inference latency,
memory allocation and GPU utilization for both inference engines for a
systematic validation of the pipeline’s efficiency, scalability and reliability.

UZL has integrated an Al accelerator with a RISC-V processor on FPGA for
edge device applications and has begun verification in accordance with
VCD2.4 requirements. The implemented RISC-V core is configured with a
lightweight design, optimized for the resource constraints of edge
devices, and provides low energy consumption due to the efficiency of its
ISA.

13 uzZL

14 INTRA N.A.

15 STM-FR N.A.

16 STMR-FR N.A.

17 VPHV N.A.

17.1 | QV N.A.

17.2 | VPP N.A.

18 TECX N.A.

During the reporting period, CEA has been involved in WP5. CEA will
contribute in the definition of edge Al enabling technologies test and
benchmarking methodologies in the following reporting period, activities
integrated within T6.1.

19 CEA

Benchmarks of object detection models have been realized in WP3 for
Al-edge platforms provided by STMicroelectronics tools. Technical results
will be provided within the task T6.4, according to functional and NF
requirements described for VC3 demonstrators.

20 INPG

Technical results for object detection models on the edge of the

21 URCA demonstrators of VC3 will be fully described in D6.4.

CNRS activities related to WP6 during the last reporting period are as
follows:

22 CNRS CNRS has started work on aligning internal benchmarking and evaluation
results and comparisons with existing work in the state-of-the-art with
the work package’s KPIs.

22.1 | UPHF See CNRS above.

STM-IT provided support for the validation of the neural network models
23 STM-IT used in the VCD1.5 demonstrator, leveraging the STM32N6 platform’s
hardware-accelerated NPU and toolchain. This contribution helped
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assess model performance within real-world digital industry use cases as
part of the overall benchmarking and testing activities.

SCM, leading VCD1.5, gave a base for experimentations and validation
for Al based hardware and software solution. Wood working application

24 SCM offers real image dataset and time critical scenario for embedded
hardware.
241 | CSR CSR supported SCM on WP6.

HTS contributed to task T6.2 (Al based defect detection of PCBA at the

edge) by developing the following topics:

Industrial validation of VisioEdgeAl:

¢ Deployed the preliminary system on a robotized AOI test cell aligned
with HTS production conveyor standards.

e Evaluated performance under 24/7 operational conditions, focusing
on thermal stability, vibration resistance, and throughput.

Testing with production data:

e Large-scale tests on batches of PCBA products are running with

25 HTS known defect rates.

e Quantitative metrics are collected (defect recall, precision, false
positives/negatives) for comparison against existing AOI solutions,
especially the Al based AOI Omron used by HTS on its production line.

Feedback to improve demonstrator:

e Enhancements are pointed out to multi-camera setup for three-stage
inspection.

e Specified requirements are proposed for integration into full
production lines, including interoperability with manufacturing
systems.

DEEPS contributed to task T6.2 (Al based defect detection of PCBA at the

edge) by developing the following topics:

Integration of Al into VisioEdgeAl:

e Ported the trained models into the robotized AOI demonstrator.

e Implemented real-time synchronization modules between conveyor
encoders and multi-camera triggers.

e Developed model update pipeline (server-to-edge deployment, with
rollback capability).

26 DEEPS Optimization of inference:

e Reduced inference latency to 2.2 ms/component on edge hardware
by tuning TensorRT kernels.

e Enabled multi-threaded processing to sustain inspection rates
compatible with SMT line throughput.

Continuous learning:

e Designed closed-loop retraining: errors detected at the edge are
logged, curated, and re-used to improve subsequent model versions.

e Supported CAD-driven synthetic augmentation (extraction of
component footprints to simulate placement/defect conditions).

27 XTE XTE, in collaboration with UNIBO, has commenced the development of

two separate questionnaires targeted at users of the VC1.5 and VC1.6
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systems. These questionnaires are intended to verify and evaluate the
user experience of the respective solutions implemented at SCM and
HTS. The initial drafts will be presented and discussed with stakeholders
from HTS and SCM in the forthcoming period, spanning September to
December 2025, to ensure that the questionnaires adequately address
the needs and expectations of users. Following these discussions, the
qguestionnaires will be refined and finalised before being distributed to
users as part of the comprehensive testing phase.

During the testing phase, users will be encouraged to provide detailed
feedback regarding system usability, workflow efficiency, and overall
satisfaction with the implemented solutions. The collected data will be
systematically analysed to identify strengths, potential areas for
improvement, and any recurring issues encountered during real-world
operation. These analyses will inform the project team's
recommendations and facilitate targeted enhancements to the solutions,
with the ultimate goal of maximising user satisfaction and operational
effectiveness.

The findings and insights derived from the questionnaire responses,
including key takeaways and recommendations, will be compiled and
made available to all project partners by the conclusion of the project.
This approach ensures continuous improvement and knowledge sharing,
contributing to the broader objective of optimising the deployment and
use of the VC1.5 and VC1.6 systems at SCM and HTS.

UNICA supported the validation of previously designed neural network
models used in the VCD1.5 demonstrator by utilizing the STM32N6
platform’s hardware-accelerated NPU and associated toolchain. This

2 NICA
8 UNIC effort contributed to evaluating model performance in real-world digital
industry scenarios, forming part of the broader benchmarking and
testing activities.
UNIBO participated in the activities of T6.1, T6.2, and T6.4. UNIBO begun
29 UNIBO developing solutions for monitoring the accuracy and power

consumption of NN mode on the deployed devices. This work supports
the evaluation and optimization of performance across the system.

UMIL is contributing to WP6 by benchmarking and validating the
algorithms and methodologies developed within WP4 and integrated in
30 UMIL WP5. In particular, UMIL is working in tasks T6.1 and T6.2, with
preliminary results confirming the effectiveness and reliability of the
proposed approaches.

In T6.1 EDI worked on the identification of the common benchmarking
methodologies in respect to mobility value chain.

In T6.5 EDI is involved with VCD4.1 and VCD4.2. During this reporting
period, preparatory activities for the validation and testing of edge Al
31 EDI capabilities in the mobility domain have been carried out. These activities
focused on setting up the technical environment and aligning the
validation approach with the KPIs defined in Task T1.5. For VCD4.1 the
tabletop demonstrator was put through initial end-to-end testing to
evaluate the reliability of the whole system, highlighting the need for
several improvements. For VCD4.2 the vehicle re-identification
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functionality was benchmarked on a 360-degree camera video frames.
We also worked on developing strategies for result validation.

NXP-NL is contributing to WP6 by validating and benchmarking the TD2

32 NXP-NL demonstrator assessing its real-time learning and federated training.

33 SIG Significant progress was made on distributed Al in identifying a method
that enables a collaboration among agents.

34 TECHNO Preliminary demonstration of auto-encoder based anomaly detection Al

algorithms in a lab environment was achieved.

An energy efficient method conveying presence detection information

35 ALMENDE has been realized.

TUE tested the technology it developed in T4.3 and T4.6, specifically
token reduction methods, encoder-only designs, and unsupervised
36 TUE domain adaptation, in the context of the traffic-monitoring

use case of VCD5.3. It also tested the risk of privacy leakage of embedding
vectors used in the technology TUE developed in T4.3 and T4.6.

In task T6.1, FE supported the overall validation and testing issues of the
edge Al deployed into various energy sector applications and will be
reported in deliverable D6.1. In task T6.3, FE supported the initial work
37 FE on validating and testing issues with focus on the intelligent water tank
energy optimisation (VCD2.1) and embedded edge approaches for
intelligent distributed energy systems (VCD2.2) demonstrators. To be
reported in deliverable D6.3.

In task T6.1, NXTEN worked on the overall validation and testing issues
of edge Al deployed into various energy sector applications to be
reported in deliverable D6.1. Based on the requirements defined in WP1,
NXTEN (together with FE, NXTECH and SINTEF) has just started the
37.1 | NXTEN preparation work on validating and testing the intelligent water tank
energy optimisation demonstrator (VCD2.1) and the embedded edge
approaches for intelligent distributed energy systems demonstrator
(VCD2.2) in task T6.3. Both demonstrator work will be reported in
deliverable D6.3.

In task 76.1, PROLUX worked on validation and testing issues of edge Al
deployed into energy and lighting applications to be reported in
deliverable D6.1. In task T6.3, PROLUX has just started the preparation
work on validating and testing the Mesh intelligent Lighting
demonstrator (VCD2.3) based on the requirements, KPIs and measures
defined in WP1, and to be reported in D6.3.

38 PROLUX

In task T6.1, NXTECH worked on the overall validation and testing
challenges of edge Al deployed into energy optimisation applications to
be reported in deliverable D6.1. Based on the requirements defined in
WP1, NXTECH (together with FE, NXTEN, PROLUX and SINTEF) has just
39 NXTECH started to preparation work on validating and testing of the intelligent
water tank energy optimisation (VCD2.1), the embedded edge
approaches for intelligent distributed energy systems (VCD2.2), and the
Mesh intelligent lighting (VCD2.3) demonstrators. All work will be
reported in deliverable D6.3.

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.
77



EﬂhipSJU

Co-funded by
the European Union

During M26-M43, in WP6, ITML is involved in benchmarking and
validation activities for the AQI forecasting and RSPU health anomaly
detection use cases, with a strong emphasis on edge performance. In this
period, the team has focused on defining and executing benchmarks to
validate and test mechanisms that support prompt and efficient data
processing. These mechanisms, developed in WP4 and integrated in
WPS5, fall into two categories: time-tracking mechanisms, such as logging
and timestamp tracking, which ensure accurate monitoring and
traceability of data flows; and performance-enhancing mechanisms,
such as Federated Learning and model compression, which improve
both training and inference efficiency at the edge. In this context, ITML
has been cooperating with GNT on the design of the benchmarks, with
GNT responsible for executing a subset of them directly on the intended
host infrastructure at the edge, while being supported by ITML. These
activities are ongoing and progressing steadily towards the achievement
of the WP6 and the project’s objectives.

CONV's contributions to WP6 are primarily within Task 6.1. CONV is
assisting by providing an overview of the demonstrators' Al
benchmarking, validation and testing related to state of the art. CONV's
efforts include assisting in respective upcoming deliverables as needed.

42 HMU N.A.

40 ITML

41 CONV

AMS-CH has been working on benchmarking the VCD1.3 gesture
recognition demonstrator. The final goal is to assess the robustness of
the trained Al model under realistic operational conditions such as noise
and cross-user generalization. To this end, AMS-CH has worked on
collecting an extended dataset based on interactions with the system by
different users.

43 AMS-CH

SynSense has supported AMS-CH in by analysing the test results and
44 SYNS failure points and improving performance of SNN, as well as testing and
validating XyloAudio3 with public audio classification datasets.

3.2.7 Work package 7 - Ecosystem Orchestration Communication, Dissemination,
Exploitation, Standardisation.

The WP7 duration spans from project month m01 to m43. The primary objective of WP7
is to define and implement activities encompassing ecosystem orchestration,
communication, dissemination, exploitation, and standardization.

These objectives will be translated into a comprehensive set of functional and non-
functional requirements, key performance indicators (KPIs), and measures.

These metrics will be used to monitor technology development and the evolution of the
demonstrators throughout the project's duration.
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3.2.7.1 WP7 overall status and summary of key achievements towards the project

objectives

During the reference period (m26-m34), WP7 carried out a comprehensive set of
dissemination, communication, exploitation, and standardisation activities.

These actions aimed to increase awareness, engage stakeholders, promote the project’s

outcomes, and ensure alignment with industry standards.

The WP Leader (ITML) and Task Leaders (ITML, CONV, CSR) worked collaboratively to
deliver a range of impactful results, as summarised below.

General WP7 Activities:

The internal Dissemination and Communication Plan was continuously updated
to provide a clear framework for upcoming actions, maximise results, and ensure
the widest possible reach and engagement.

WP7 progress, plans, and next steps were regularly presented during monthly
consortium meetings, ensuring transparency and consistent communication.

Key Performance Indicators (KPIs) were tracked through the D&C Masterfile,
with particular attention to underperforming areas. This monitoring allowed for
timely adjustments, ensuring progress toward targets. The status of
communication and dissemination KPIs is presented in Tables 8 and 9, including
remaining targets yet to be achieved.

The project significantly expanded its online presence, increasing followers,
engagement rates, and the reach of project updates and results.

The Blogs tab of the EdgeAl website was regularly updated with technical content,
project news, and relevant advancements.

Website and social media platforms (LinkedIn, X/Twitter, YouTube) were

frequently updated to reflect the latest publications, events, and technical
progress.

The EdgeAl Zenodo community was maintained and updated with newly
released journal articles and conference papers, complemented by uploads on
OpenAIRE and CORDIS to broaden visibility of scientific results.

Organized and participated in numerous conferences, workshops, and
seminars to showcase project outcomes, foster collaboration, and gather
feedback.

D7.8 was successfully delivered in July 2025 (m32).
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e As for the exploitation activities, the second and final exploitation questionnaire
was prepared and distributed, as planned, during m26 (January 2025) while
findings and insights from the final questionnaire will be presented and discussed
during the upcoming GA meeting.

e Re-submission of the Standardization Questionnaire to all Partners to collect all
their comprehensive feedback.

o Identification of the most relevant Standards applied in project EdgeAl (ISO
23053:2022, ISO 24372:2022, 1SO 24028:2020, IEEE 7001:2021) and more focused
analysis of their practical application.

e Highlighted Standards key functions and existing gaps (to-be-improved
interoperability, scalability, and inclusion of transversal aspects).

e Collection of Partners’ inputs on Open-Source projects, with further exploration of
their connection to Standards.

The detailed dissemination and communication activities for this period, along with those
planned until the project’s conclusion, will be presented listed in the deliverable: D7.10
“Final Dissemination and Communication Report” (due m43).

The corresponding exploitation activities will be reported in D7.11 “Final Exploitation
Report” (due m43), while the standardisation activities will be covered in D7.12 “Final
Standardisation Report” (due m43).

Figure 3.8 summarises the metrics and status of all D&C activities for m01-m34:

* 6 Patents (CEA, UNIBO, AMS-Osram, imec) & Events orgar“zauon ;\fi

1 CES Innovation Award for STM32MP25
microprocessor

» 2 Conferences & 24 Sessions organized x \ B
= 1 Summer School & 8 Workshops organized

VA E - 5 trainings and 8 seminars organized " .

ing wi 5
72 events participation Networking with more than 30 l

projects and initiatives {
Conference Pa grs

Brand-Building Material

21 posters, roll-ups, flyers,

56 out of 45 brochures WA
L2 4
+ 9 out of 8 releases
Journals & Other Videos / Interviews
publications 4 promo videos | 11

= 35 out of 75]ournals EdgeAl videos with open results v

= 43 out of 65 other publications D&C | 3 Webinar recordings | %Q
* 18 common publications ;\g Activities {"f\ by

iR

Figure 3.8: Summary of EdgeAl Dissemination & Communication Results during m01-m34

Overall, WP7 has achieved substantial progress. Through publications, events, media
outreach, and active stakeholder engagement, the project has effectively shared research
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findings and fostered collaboration. Moving forward, the project focus will be on refining
strategies to further enhance visibility, impact, and the long-term value of the EdgeAl
project for the scientific community and beyond.

3.2.7.2 Task level approach

A description of the key achievements on how the work in WP7 has contributed to achieve
the project objectives is given below at task level:

Task T7.1 [VC1-VC5] Communication [m01-m43]:

This task focuses on executing the communication strategy outlined in D7.2, aiming to
inform, promote, and communicate EdgeAl activities, results, and achievements. Key
communication channels include the project Website, LinkedIn, X (formerly Twitter), and

YouTube channel.

The EdgeAl website serves as the central hub for up-to-date project information, access
to deliverables, and collaboration opportunities.

Regular updates support the timely dissemination of news and achievements. Social
media channels, particularly Linkedin and X (formerly Twitter), have experienced
significant growth in followers, with engaging content driving higher interaction and
reach. Initiatives such as the Meet a Partner and Blogpost series further boost
engagement by highlighting partner expertise and showcasing project progress.

Unique
Visitors

57901

Country E

provenance

146

Followers

1098

Page Views

160472

Page clicks

8897

Figure 3.9: Website metrics (m01-m34) Figure 3.10: LinkedIn metrics (m01-m34)
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Subscribers

Figure 3.11: X metrics (m01-m34) Figure 3.12: YouTube metrics (m01-m34)

The project also maintains active YouTube and Vimeo channels featuring a growing library
of high-quality videos, including promotional materials, conference presentations, and
webinars.

A series of 20 technical videos, each dedicated to a Value Chain Demonstrator, has been
produced and is currently undergoing internal review prior to publication.

Figure 3.9, Figure 3.10, Figure 3.11 and Figure 3.12 present detailed metrics on website
traffic, LinkedIn followers, X engagement, and YouTube activity, reflecting the project’s
expanding online presence and impact. The Table 3.12 illustrates the status of the
communication KPIs and outlines the remaining targets to be achieved by the project's
conclusion. This monitoring process is essential for us to refine our strategies and ensure
the fulfilment of our communication objectives.

Table 3.12: Communication KPIs (RP1, RP2 and remaining)

Status
cKPl# |Communication Threshold | Status Y2 Status T3 Remaining

Activity (Endof Y1 (m1- (m26

No KPIs (m14- KPIs

project) m13) m25) m43)

18000 (= 500

KPI#1 i isi
( Unique visitors per month)

30989 | 10918 | 15994 |Completed

100 different Achieved
cKPI#2 \|visitors/month 100 Achieved so far Completed
CA1: so far
. for each country
Project Visitors from all
Website sitors from 4
EU countries are
cKPI#3 |expected, plus at 18 87 +45 14  |[Completed
least 5 non-EU

countries.
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3  promotional
cKPI#4 |videos (popular] 3 1 2 1 Completed
understandable)
5 videos with
cKPI#5 [open interesting 5 4 5 2 Completed
project results
1.0 tgchnlcal Completed
videos with the (will be
CA2: cKPI#6 |main open 10 0 10 8
. released
YouTube results achieved
Channel in the project soon)
and 10 podcasts|
videos [cKPI#7 |(and/or live 10 15 0 0 Completed
interviews)
CKPI48 1§00 views per 1500 903views.intotal 1256 |Completed
videos for all videos
30 new,
stakeholders
cKPI#9 |iewing videos 30 903 1256 |Completed
about project]
per month
ckpi#10|-kedIn: >100 67 88 | 110 |Completed
CA3: Regular updates
Social Twitter: Regular|
media |cKPI#11|and occasional 100 77 88 95 |Completed
tweets

Task T7.2 [VC1-VC5] Dissemination [m01-m43]:

In the context of this task, ITML defined and implemented the strategy for disseminating
the EdgeAl research results to diverse target audiences, including the research
community, industry stakeholders, commercial players, and policymakers. This involved
both the development and execution of the EdgeAl Dissemination Plan, which provided a
detailed roadmap to guide end-user, academic, and software partners in their outreach
activities. In collaboration with SINTEF, ITML coordinated: (i) the preparation and release
of promotional materials (newsletters, posters, banners); (ii) the design of the project and
conference logos in multiple formats and colour schemes; (iii) the establishment of
internal dissemination and communication procedures; (iv) the deployment and
monitoring of analytics tools to track online presence metrics; and (v) the creation of the
ZENODO community. These activities have been central to enhancing the project's
visibility, sharing knowledge, and engaging stakeholders across sectors.

During the reporting period, dissemination actions covered four main areas:
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1. Publications: The consortium published 8 peer-reviewed journal articles, 17
conference papers, and 21 other publications, all made openly accessible via
ZENODO, OpenAlRE, and Cordis. To further strengthen the project's online
presence, a structured blog post plan was launched, aiming to publish 65 blogs
across the project website and social media channels. Under this plan, four

partners each month contribute a 2-page article showcasing different aspects of
the project (e.g., Al technologies, project methodologies such as data collection,
algorithm development, and testing procedures, real-life examples etc). These
blogs are designed to both inform the public and highlight the potential benefits
of EdgeAl solutions. Published blogs are available under the “Blogs” tab of the
project website.

2. Events: Outreach events form a key component of the dissemination and
communication strategy, enabling stakeholder engagement, knowledge exchange,
and cross-sector collaboration. Activities have included the organization and the
participation in conferences, workshops, webinars, and networking sessions, both
in-person and virtual, to maximise reach and diversity of participation. During this
period, the project organised/co-organised 4 events and participated in over 17
others. Notable highlights include:

- Launch of dedicated event webpages for the Edge Al Academy Summer
School, EEAI 2025 Conference, and project webinars, supported by coordinated
social media campaigns.

- The Edge Al Academy Summer School (7-8 July 2025, Pisa, Italy) attended by
over 100 participants, offering advanced training on Edge Al and RISC-V
architectures tailored to students, researchers, and professionals.

- The Shaping the Future by Advancing Open-Source Al Webinar (20 February
2025, online) organised with the Open Source Initiative and the Eclipse

Foundation, featuring international experts discussing open-source Al
ecosystems, with 48 registered participants from 18 countries.

- The Edge Al - Challenges and Perspectives Webinar (3 June 2025, online)
presented technology use cases, advantages, and limitations, including a live
NanoEdge Al Studio tutorial.

- Additional details of all events organised or co-organised during m24-m32 are
provided in the deliverable D7.8 (submitted July 2025).

3. Brand Building Materials: Developed and disseminated a variety of promotional
materials, including 3 newsletters, 2 press releases, and 18 blogs, to strengthen

project identity and visibility.

4. Networking: Actively engaged with 30 related projects (REBECCA, ANDANTE,
TEMPO, NEUROKIT2E, Al4CSM, LoLiPoP 10T, TRISTAN, dAIEDGE , INSECTT, Al4D|,
Archimedes, A-IQ Ready, AIMS5.0, PREVAIL, PRYSTINE , PowerizeD, ShapeFuture,
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CamFridge, EcoMobility , CLEVER, EPoSS, IMOCOA4.E, FAIR Project, EdgeAl-Trust,
H2TRAIN, PRIN 2022 |-TROPHYTS, SMARTY, LiteSense, Arrowhead fPVN, SC4EU) to
enhance collaboration, maximize outreach, and build synergies with
complementary initiatives.

The Table 3.13 below illustrates the status of the dissemination KPIs and outlines the
remaining targets to be achieved by the project's conclusion. This monitoring process is
essential for us to refine our strategies and ensure the fulfilment of our dissemination
objectives.

Table 3.13: Dissemination KPIs (RP1, RP2 and remaining)

Threshold
DC activity |dKPI No| Dissemination KPI (end of

project)

Publication in
scientific and
dKPI#1,2| industrial journals at 75 3 24 8 35
national and/or
international level
Other publications
(e.g. magazines,
blogs, eBooks,
position papers, etc.)
Common publications
dKPI#4 within EdgeAl 10 10 7 1 Completed
consortium
Number of events
organizations - At
least 1 European
EdgeAl Conference
Participate and
organise events
targeted to interested
stakeholders to
DA2: Events disseminate the new
participation paradigms made
and available by EdgeAl
organization dKPI#6- and stimulate new
7 strategic visions and
to technicians and
vendors, but open
also to other
interested people
(attended: 20-40
participants per
event)

DA1:
Publication

of papers | dKPI#3 65 2 20 21 22

dKPI#5 1 1 8 4 Completed

20 8 18 10 |Completed
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At least 5 trainings to
be organized (30
participant per lesson
in average)
dKPI49 At least 5 wepinars to 5 0 1
be organized
At least 5 seminars to
be organized (50
participants per
seminar in average)
dKPI#11 At least 25 conference 25 13 18

events
At least 2
dKPI#12| international events 2 12 9
(outside of Europe)
dkpi13|  conferences 45 15 | 24
publications
At least 2 special
dKPI#14 cgnference sgssion 5 12 )
will be organized at
selected conference
10 project
presentation at
dKPI#15|annual events (EFECS, 10 10 3
ECSEL Symposium
etc.)
At least 25 related
research projects will
dKPI#16  be contacted where 25 22 8
potential interest in
EdgeAl is envisioned
Target is to network
DA4: Project dKPI#17| EdgeAl with at least 10 22 8
Networking 10 related projects
Al Chips JU
community
engagement
workshop towards
the Al European
Ecosystem
EdgeAl Portal (Public
site) - page views
dKPI#19| EdgeAl Portal (Public

dKPI#8

dKPI#10

DA3:
Participation
to third-
party
scientific
events

dKPI#18

20000 66310 | 52004

DAS5: Project site): materials 500 972 1366
Website downloads
EdgeAl Portal (Private = 15.0
dKPI#20 Site) authorized | 175 -19
users

17

17

42158

2058
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Completed

Completed

Completed

Completed

Completed

Completed

Completed

Completed

Completed

Completed

Completed
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> 100
contributions
and
comments | 3023 | 1765 2675 |Completed
from
authorised
users
dkplag1 Froject brochures/ 3 3 1 0  (Completed
flyers
DAG: Brand- 9KPI#22 Project posters 3 6 7 0 Completed
building dKPI#23|  Project banners 2 2 2 0 Completed
Material |dKPI#24 Project newsletters 12 4 3 3 2
dKPI#25 Press releases 8 1 6 2 Completed
dKPI#26 Mailing lists 10 14 0 1 Completed
dKPI#27| X (Twitter) followers 370 240 203 158 [Completed
Tweets, retweets and
DA7: Social dKPI#28 mentions 350 151 170 195 |Completed
media | dKPI#29 LinkedIn Posts 350 67 96 110 77
dkpi#30, [Nkedinpageviews | oo lhg ooyl 40331 | 45551 (Completed

(impressions)

Task T7.3 [VC1-VC5] Exploitation [m01-m43]:

During the reporting period (m26-m34), the following activities have been completed. The
second and final exploitation questionnaire was prepared and distributed, as planned,
during m26 (January 2025). Its design integrated feedback received from RP1 (from both
consortium partners and reviewers) to ensure relevance and strategic value. The purpose
of the final questionnaire aimed to collect updated insights on the progress, challenges,
and plans related to the Key Exploitable Results (KERs) which have been identified.
Respondents were instructed to review their responses to the 1st Questionnaire on
Exploitation, and to consult D7.6 - Initial Exploitation Plan to ensure their inputs reflect
progress and developments accurately.

The final questionnaire represents a key milestone towards the progress of EdgeAl
exploitation activities since it serves to: (i) validate KER progress (technical, market, and IP
development); (ii) identify changes or new challenges since the first questionnaire; (iii)
provide input for monitoring, evaluation, and the final exploitation report (D7.11) and; (iv)
inform discussions during the exploitation workshop scheduled towards the end of the
project (m40). Preliminary insights from the questionnaire, together with the overall
progress of exploitation activities, were presented during the 2" review meeting held in
Brussels, Belgium (26/02/2025). The action point was successfully achieved, with the
questionnaire closed after receiving 43 completed responses from all consortium
partners.
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Current efforts are focused on analysing questionnaire responses so that these can
directly inform the EdgeAl exploitation monitoring framework, that is, updating the
thorough spreadsheet being formulated to track progress. Finding and insights from the
final questionnaire will be presented and discussed during the upcoming GA meeting to
be held on 23/10/2025 in Naples, Italy.

Looking ahead in m37 partners will receive their organisation-specific spreadsheets, they
will review and update TRLs, collaborations, IP, commercialization progress etc. Updated
data will be consolidated into the master exploitation tracking file. Furthermore, collective
insights will feed into all upcoming activities including, the final exploitation report (D7.11)
and the exploitation workshop (m40) which will take place towards the end of the project.

Task T7.4 [VC1-VC5] Standardisation [m01-m43]:

Between project's months m26 and m34, standardization activities have progressed
through the submission and redistribution of the “Standardization Questionnaire” to all
project beneficiaries, with the more specific aim of increasing a stronger involvement and
engagement.

As illustrated in the previous derivable, in the questionnaire, the project beneficiaries
were asked to indicate at least five of the most widely used Standards applied in project
EdgeAl. Based on their responses, the most relevant Standards were identified and
analyzed, with the aim of better assessing their practical application within project
activities. The analysis focused on key aspects and areas of particular interest, while also
exploring opportunities to enhance a broader implementation.

The inputs from Partners highlighted that, within the selected standards (1ISO 23053:2022,
ISO 24372:2022, 1SO 24028:2020, IEEE 7001:2021), there is a strong need to develop more
practical guidelines to support their effective and up-to-date application. Particular
emphasis was placed on interoperability across different systems and scalability,
stressing the importance of developing more standardized solutions that ensure a more
immediate integration with other systems. At the same time, transversal aspects were
also considered essential to be included, such as governance, bias mitigation, fairness,
and social factors in Al usage. These dimensions are indeed increasingly recognized as
crucial for ensuring both the robustness and the long-term sustainability of Standards
usage and project outcomes.

In the end, very importantly, almost all partners underlined the lack of specific literature
on standards for Edge Al, which represents a significant "gap" to be addressed in future
work.

In parallel, within the Questionnaire, it has been also included a minor section relating
partners’ approaches to Open-Source practices. Also here, Standards applied in Open-
Source activities highlighted the need to integrate new and transversal topics - such as
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transparency, ethics, fairness, and usability - both for Standardization and Open-Source
frameworks. Among the most relevant issues, the usability of Open-Source software tools
emerged as a key concern. In this regard, Standards were considered essential to provide
structured guidelines for data exchange, interoperability across interfaces, and long-term
scalability. Initial inputs were collected by open-source projects already undertaken by
some partners.

The next steps will focus on refining how standards can concretely contribute to project
activities and preparing the material to be included in the final deliverable - D7.12 the
"Final Standardization Plan".

3.2.7.3 Risk assessment

During the reporting period (M26-M32), the consortium continued monitoring and
updating the risk register, with a focus on dissemination, exploitation, and impact-related
risks (DEIl). The Table 3.14 below summarises, WP7 related risks and all activities
conducted to address them effectively. None of the identified risks have materialised
during the reporting period. The overall risk profile is stable, and all risks remain under
active monitoring and management. Dissemination, communication and exploitation
activities are progressing as planned and contributing to impact maximization and all
related risks are effectively observed.

Table 3.14: WP7 Risk assessment

Potential failure
mode (risk)

Risk ID Description of Risk

Risk mitigation measures

¢ Exploitation tasks in WP7. ¢ Each partner

The demonstration has a strong network of potential end-users
and dissemination . that  encourages dissemination and
sl Not efficient . . .
activities are not o exploitation. & DEC tasks will be carried out
DEI.R1 exploitation of

adequate to ensure according to specific plans identified at an
optimal use of the early stage in the project to ensure knowledge

project results. transfer, concrete and efficient use of project
results.

project results.

¢ The pilot applications were carefully selected
in domains where the significant market
growth is prognosed in the project horizon.
One of the key roles of EdgeAl is to look for
new perspective application domains and
adapt the proposed framework for them
according to continuous market monitoring.

Unexpected market
DEI.R2 | stagnation in key
application areas

Change of EdgeAl
market impact.

Project results ¢ Develop a comprehensive dissemination
may notreach a | and communication plan. ¢ Utilise multiple

Insufficient : . - . .
P wide or dissemination channels (e.g., social media,
visibility and reach . . :
appropriate websites, conferences). ¢ Create engaging and
audience. accessible content (e.g., brochures, videos).
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Ineffective
communication | ¢ Define clear communication objectives and
Poor can lead to key messages. ¢ Tailor messages to different
communication |misunderstanding audiences. ¢ Monitor and evaluate the
strategy or lack of interest| effectiveness of communication activities
in the project regularly based on KPlIs.
outcomes.
Premature
disclosure of
sensitive

Confidentiality and | . . ¢ Identify confidential and non-confidential
information can | . . . .
Intellectual information. e Identify and discuss IP

Property Rights Jeopardlze challenges of KERs assisting owners to create
; intellectual
(IPRs) issues a clear IP strategy.
property and
competitive
advantage.

Poor use of digital & Develop a digital communication strategy. ¢
Ineffective use of | platforms can Use analytics tools to monitor and improve
digital platforms | limitthe reach digital outreach. ¢ Regularly update digital
(website & social |and effectiveness| content to keep it relevant. « Engage with the

media) of dissemination | audience through interactive content and
activities. responses.

3.2.7.4 Beneficiary involvement

Description of the work carried out in WP7 per beneficiary involved is given in the table
below:

Table 3.15: Description of the work carried out in WP7 at beneficiary level

No |Beneficiary |Description of work in WP7

SINTEF co-organised a workshop at HIPEAC 2025 in Barcelona Spain and had a
presentation at the workshop. SINTEF co-organised and supported the
organisation of the Edge Al Academy Summer School 2025 & EdgeAl GA meeting
which was held 7-9 July 2025 at Scuola Universitaria Superiore Sant’/Anna, Pisa,
Italy and had a presentation during the event.

SINTEF has finalised the publications of the books with article contributions
from the EEAI 2023 and EEAI 2024 conferences including two chapters co-
authored by SINTEF. SINTEF supported the organisation of two webinars
organised by Chips JU EdgeAl.

SINTEF participated in the European Nanoelectronics Applications, Design &
Technology Conference (ADTC 2025), 14-16 May 2025 in Grenoble, France.
SINTEF co-chaired Technical Session 4: Spintronic and Quantum Sensing and
Communication.

SINTEF participated in the Open-Source Al Strategy Forum and the Global Open-
Source Innovation Meetup Al Paris conference, 5-7 May 2025. SINTEF had a
presentation on “Empowering the Edge: Open-Source Edge Al Accelerating

01 |SINTEF
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Research and Innovation” and participated in the panel discussions in the
“Open-Source Al and Research” Session.

02

IFAT

IFAT supported the project communication and dissemination team. internal
communications, promotion and disseminations about the EdgeAl project and
the development of the demonstrator Smart Semiconductor Manufacturing
Assistant (SSMA) were done. Networking activities by attending e.g. EdgeAl
project related events. IFAT provided input for bog post, VCD video.
Presentation at Edge Al Academy Summer School 06/2025 in cooperation and
collaboration with ams OSRAM and SCUBE to strengthen synergies across the
project.

03

AMS-AT

AMS-AT supported the project communication and dissemination activities by
providing a blog post and input to a video presentation on VCD1.2. AMS-AT also
participated in the Edge Al Academy Summer School and other project-related
events.

04

SCUBE

SCUBE supported the project communication and dissemination activities on
social media. SCUBE participated in the Edge Al Academy Summer School and
presented Systematic Definition and Verification of edge Al Requirements. We also
participated in other project related events. As an exploitation we started to
develop an independent platform which helps experts in categorizing,
normalizing, finding, extracting and integrating information from documents
into existing system.

05

TUWIEN

During reporting period, TUWIEN provided a blog regarding the LLM in
manufacturing and participated in the EdgeAl Academy Summer School and
presented Powering the future of industry with multimodal large language models:
From chip design to smart manufacturing.

06

IMEC

I IMEC's activities within the EdgeAl project are closely aligned with its broader
research program on semiconductor Al. The developed EdgeAl concepts are
actively promoted to current and prospective customers, as well as to the wider
ecosystem. In this context, IMEC has primarily focused on Tasks T7.1, T7.2, and
T7.3. IMEC has presented and published its work at various events and
conferences and has taken on leading roles—such as session chair—at key
venues including the EEAlI Symposium. Furthermore, IMEC has facilitated
synergies with other projects and research communities, strengthening cross-
project collaboration and knowledge exchange.

07

NXP-DE

NXP-DE supported the project communication and dissemination activities by
providing a blog post and input to a video presentation on VCD2.4. NXP-DE also
participated in the Edge Al Academy Summer School and other project-related
events.

08

GNT

For WP7, GNT supports social media and communication activities within the
EdgeAl project. GNT actively engages with the project’s social media channels
by liking and reposting updates, which helps to broaden the reach and enhance
the visibility of the content. This effort effectively expands the project’s online
presence and fosters engagement within the target audience. Also, GNT
prepared a comprehensive presentation for the Summer School that took place
in Pisa in July 2025 and prepared a blogpost for the project’s official Website
that was published in September 2025 with title “Comprehensive Data
Management for Edge Environments “.
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NEURO has supported the project communication and dissemination activities

09 |[NEURO by providing video presentations and promoting its solutions at HIPEAC_2024,
Bids &Brezels 2024/2025.
COGNI supported the EdgeAl social media activities through a blogpost on the
10 |COGNI topic of Trustful Al, and a video presentation sharing the progress achieved
within the project.
IMST has contributed to communication and dissemination activities by
11 limsT publishing a blog post on Edge Al and LoRa for smart mesh sensor networks.
The blog is available here: https://edge-ai-tech.eu/edge-ai-and-lora-for-smart-
mesh-sensor-networks/
HUA has supported the EDGEAI social media with contributions to the blog
12 [HUA regarding the object recognition system and by showcasing the work in
Researcher’s Night 2025 in Athens, through a video presentation demonstrating
real application of the system with context to the system’s architecture.
13 |UZL N.A.
14 (INTRA N.A.
STM-FR is leading the SC4 and monitors the overall progress. Joined regular
15 |STM-FR meetings of task T8.1 and organized the internal French cluster meeting.
Contribution to deliverables D8.7.
16 [STMR-FR STMR-FR delegated the management to STM-FR and regular internal line-up
meeting have been organized. Contribution to deliverables D8.7.
17 |VPHV N.A.
17.1|CV N.A.
17.2|VPP N.A.
18 |TECX N.A.
CEA supported the EdgeAl social media activities and actively participated in the
Edge Al Academy Summer School and other project-related networking events.
19 |CEA Moreover, CEA presented a conference paper and published a journal paper
related to the development of compact memristive cells for Dense Embedded
Inference Computing on-chip.
20 linPG INPG presented a conference paper and a revue paper. Poster presentation to
ADTC 2025 Conference. Presentation for the EEAI 2025 Conference.
LeYolo paper was published in Proceedings of the Conference on Robots and
21 |URCA Vision. Paper on efficient cnn blocks presented at CLOSER. Book chapter on Al
for grape yield estimation. EdgeAl book chapter (2024). Ongoing patent
process.
22 |CNRS N.A.
22.1|UPHF N.A.
23 |STM-IT N.A.
Re-circulation of the Standardization Questionnaire to all partners, ensuring
24 lscm active involvement and complete response. Organization and classification of

all Standards collected from Partners, with specific focus on the identification
of the most used standards. Detection of potential gaps within the most applied
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standards, both regarding content and structure. Collection of information on
open-source projects carried out by partners. Mapping of standards applied in
open-source activities; identification of areas where application could be
improved.

CSR

Re-circulation of the Standardization Questionnaire to all partners, ensuring
active involvement and complete response. Organization and classification of
all standards collected from partners, with specific focus on the identification
of the most used standards. Detection of potential gaps within the most applied
standards, both regarding content and structure. Collection of information on
open-source projects carried out by partners. Mapping of standards applied in
open-source activities; identification of areas where application could be
improved.

25

HTS

Presentation for EEAI Conference 2023 Athens, Collaboration with DEEPS by
providing PCBA images for testing the algorithms presented by DEEPS at EEAI
Conference 2025 Naples.

26

DEEPS

Presentation for EEAl Conference 2023 Athens, EEAI Conf. 2024 Cagliari and
EEAI Conf. 2025 Naples. Presentation at ICCV Conference 2025 Honolulu USA.

27

XTE

Preparation of abstract for the EEAI conference 2025 on the application of
EdgeAl in the healthcare domain

As part of WP7, UNICA is disseminating project results through book chapters,
conference proceedings, and journal publications.

UNICA actively contributed to the dissemination of the EdgeAl project through
participation in major international conferences and publication of research
outputs. In particular, UNICA took part in the HIiPEAC Conference, held in
Barcelona from January 20-22, 2025, and in the DATE Conference (Design,
Automation and Test in Europe), which took place in Lyon, France, from March
31 to April 2, 2025. During these events, the team presented the poster titled:
"Open-Source Design of a Low-Power SNN Hardware Accelerator for Edge Al"
(L. Martis, G. Leone, L. Raffo, P. Meloni). At the DATE conference, the following
paper was also presented and subsequently published: "Enabling SNN-Based
Near-MEA Neural Decoding with Channel Selection: An Open-HW Approach" (G.
Leone, L. Martis, L. Raffo and P. Meloni). Additional scientific publications that
contributed to the project's dissemination include:

* "Wearable Epilepsy Seizure Detection on FPGA with Spiking Neural Networks",
published in May 2025. (Busia P, Leone G, Matticola A, Raffo L, Meloni P).

+ "SYNtzulA: Open-Source Hardware for Energy-Efficient Spiking Neural
Network Inference". (L. Martis, G. Leone, L. Raffo,P. Meloni).

UNICA also participated in the Computing Frontiers Conference, held in Cagliari
from May 28-30, 2025, where it presented: "A Glimpse on the EdgeAl Project:
Technologies for Optimized Embedded Processing". (P.Busia)

Finally, UNICA took part in the ‘Edge Al Academy Summer School 2025’, held on
July 6-7 at the Scuola Universitaria Superiore Sant’/Anna in Pisa.

28

UNICA

As part of WP7, UNICA is disseminating project results through book chapters,
conference proceedings, and journal publications.

UNICA actively contributed to the dissemination of the EdgeAl project through
participation in major international conferences and publication of research

outputs. In particular, UNICA took part in the HIiPEAC Conference, held in
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Barcelona from January 20-22, 2025, and in the DATE Conference (Design,
Automation and Test in Europe), which took place in Lyon, France, from March
31 to April 2, 2025. During these events, the team presented the poster titled:
"Open-Source Design of a Low-Power SNN Hardware Accelerator for Edge Al"
(L. Martis, G. Leone, L. Raffo, P. Meloni). At the DATE conference, the following
paper was also presented and subsequently published: "Enabling SNN-Based
Near-MEA Neural Decoding with Channel Selection: An Open-HW Approach" (G.
Leone, L. Martis, L. Raffo and P. Meloni). Additional scientific publications that
contributed to the project's dissemination include:

* "Wearable Epilepsy Seizure Detection on FPGA with Spiking Neural Networks",
published in May 2025. (Busia P, Leone G, Matticola A, Raffo L, Meloni P).

+ "SYNtzulA: Open-Source Hardware for Energy-Efficient Spiking Neural
Network Inference". (L. Martis, G. Leone, L. Raffo,P. Meloni).

UNICA also participated in the Computing Frontiers Conference, held in Cagliari
from May 28-30, 2025, where it presented: "A Glimpse on the EdgeAl Project:
Technologies for Optimized Embedded Processing". (P.Busia)

Finally, UNICA took part in the ‘Edge Al Academy Summer School 2025, held on
July 6-7 at the Scuola Universitaria Superiore Sant'/Anna in Pisa.

As part of WP7, UNIBO is disseminating project results through book chapters,

29 |[UNIBO . . T

conference proceedings, and journal publications.

Within WP7, UMIL is disseminating the results of the project in book chapters,
30 luMIL conference proceedings, and journal papers. UMIL is also active in organizing

special sessions in international conferences to promote the topics of the
project.

Participation Edge Al Academy Summer School 2025 with a lecture titled “The
role of 0T in edge Al".

Contribution to book “Charting the Intelligence Frontiers, Edge Al Systems
Nexus”, with articles: “Model Selection and Prompting Strategies in Resource
31 |EDI Constrained Environments for LLM-based Robotic System” and “Multi-Step
Object Re-ldentification on Edge Devices: A Pipeline for Vehicle Re-
|dentification”.

Contribution EdgeAl social media activities, including VC4 and its demonstrator
videos, blog posts etc.

NXP-NL contributes to WP7 by publishing a blog post detailing the TD2

32 |NXP-NL o . . . .
framework, its innovations in on-device and federated learning.

33 |SIG Signify attended several conferences and contributed with several publications.

TECHO supported project communication and dissemination with blog posts
and video on VCD5.1. The organisation also participated in and presented at
the EdgeAl Summer School 2025 and has started collaborations based on
34 |TECHNO relations established at that event. It has also participated in use case specific
events and has just commenced a nationally significant research program
(FIND) as industrial Pl with 12 PhD students + 12 companies on Foundation
Models, based on relations established during EdgeAl project.

Almende has given presentations, attended conferences and hosts interns

ALMENDE . . . .
3 using the lab setup realized in the project.

36 |TUE N.A.
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37

FE

Promotion of EdgeAl activities at the local and national level.

37.1

NXTEN

Promotion of EdgeAl activities at the local and national level. Started the
process of dissemination activities for the EEAl 2025 conference to be held on
October 20-22. 2025 in Napoli, Italy.

38

PROLUX

Promotion of EdgeAl activities at the local and national level.

39

NXTECH

Co-authored a chapter in the book with article contributions from the EEAI 2023
conference. Participated at the Edge Al Academy Summer School 2025 & EdgeAl
GA meeting which was held 7-9 July 2025 at Scuola Universitaria Superiore
Sant’Anna, Pisa, Italy; and had a presentation during the EdgeAl GA event.
Started the process of dissemination activities for the EEAl 2025 conference to
be held on October 20-22. 2025 in Napoli, Italy.

40

ITML

ITML's dissemination and communication efforts combined both online and
face-to-face activities. During the reporting period (m26-m34), ITML actively
managed and maintained the EdgeAl project’'s website, LinkedIn, and X profiles,
ensuring a constant flow of updates with news, dissemination materials, and
other relevant content. By increasing the frequency of posts on LinkedIn and X,
ITML successfully boosted both unique visitors and follower numbers.

Additionally, ITML coordinated the overall monitoring of EdgeAl's dissemination
and communication efforts, tracked relevant KPIs, and adjusted plans
accordingly. It also maintained and monitored the blog and technical video
plans, prepared 20 VCD technical videos, and kept social media and the website
up to date. In addition, ITML contributed to the 2nd Exploitation Survey and 2nd
Standardisation Questionnaire, prepared and submitted deliverable D7.8
“Report on European ecosystem building and initiatives clustering”, and
released the 8th, 9th, and 10th project newsletters.

Beyond these activities, ITML actively involved in the organisation of the EdgeAl
Academy Summer School and GA meeting in Pisa (7-9 July 2025), managing
event logistics, and brand-building/ promotional materials preparation. During
the Summer School, ITML also delivered a training session titled “Federated
Learning in Edge Computing”, showcasing joint activities with GNT under the
VCD4.2 framework.

41

CONV

As exploitation task leader (T7.3), CONV defines and works towards the
execution of the exploitation strategy to make concreate and effective use of
the Edge Al results. CONV has been further supporting dissemination and
communication activities upon request by WP leader ITML and systematically
by promoting relevant material in respective channels. The second and final
exploitation questionnaire was prepared and distributed by CONV, as planned,
during m26 (January 2025). Its design integrated feedback received from RP1
(from both consortium partners and reviewers) to ensure relevance and
strategic value. Preliminary insights from the questionnaire, together with the
overall progress of exploitation activities, were presented during the 2" review
meeting held in Brussels, Belgium (26/02/2025). The action point was
successfully achieved, with the questionnaire closed after receiving 43
completed responses from all consortium partners. Additionally, during the
reporting period, CONV has supported the organisation and registration
process of the Edge Al Academy Summer School 2025 & EdgeAl GA meeting which
was held 7-9 July 2025 at Scuola Universitaria Superiore Sant’/Anna, Pisa, Italy.
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42 HMU N.A.

AMS-CH supported the project communication and dissemination activities by
43 |AMS-CH providing input to a video presentation on VCD1.3. AMS-CH also participated in
the Edge Al Academy Summer School and other project-related events.

SynSense has contributed in project Communication by regular discussions and

44 |SYN5 alignment meetings with AMS-CH.

3.2.8 Work package 8 - Coordination and Operational Management.

The WP8 duration is from project month m01 to m43. WP8 addresses the overall efficient
management and coordination of the project. The activities covered by the WP8 include
the implementation of the project coordination, administrative management, financial
reporting, external/internal communication, managing and monitoring the intellectual
property rights (IPRs). The management structure and procedures integrate both the
strategy and management principles in the implementation. The strategy principles
determine what will be done and when.

3.2.8.1 WPS8 overall status and summary of key achievements towards the project
objectives

The management of coordination activities at the beginning of the period were focused
to organise the EdgeAl second-year review. The second-year review meeting was
organised in Brussels, Belgium, on February 26-27, 2025, with 23 persons representing
the project. Regular monthly online consortium meetings were organised, and the
General Assembly and technical meeting was organised on 9 July in Pisa, Italy. The WPLs
and VCLs leaders have been continuously organising online meetings to supervise
technical progress in the related tasks and coordinate the exchange of information
between the individual research activities.

3.2.8.2 Task level approach

A description of the key achievements on how the work in WP8 has contributed to achieve
the project objectives is given below at task level:

Task T8.1 Project Coordination [m01-m43]:

The task focuses on fostering innovative technical and management strategies for the
project while establishing a dynamic collaboration framework among various work
packages, project partners, and external stakeholders. This initiative enhances the
networking capabilities vital for engaging with other relevant projects and initiatives. It
also encompasses organising essential operational and legal matters related to contract
management.

In recent efforts, the coordination has been centred around building an effective
organisational structure for the project, successfully hosting the kick-off meeting, and
This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
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building a collaborative framework with other edge Al projects and initiatives. Noteworthy
attention has been dedicated to finalising the Consortium Agreement (CA), which
underpins the collaborative efforts.

The EdgeAl Chips JU project has significantly broadened its collaborative outreach by
engaging with various edge Al projects and initiatives, leading to the establishment of a
pan-European technology cluster ecosystem. This expansive network involves the large-
scale Chips JU EdgeAl project alongside other projects and initiatives such as CLEVER,
REBECCA, TRISTAN, NEUROKIT2E, LoLiPoP IoT, SMARTY, EdgeAl-Trust, AIMS5.0, SC*EU, and
dAIEDGE and SMARTEDGE Horizon Europe (HE) projects. This ecosystem serves as a
dynamic platform for exchanging knowledge and ideas among experts and professionals,
fostering innovation in edge Al circuits and device design, Al hardware architectures,
industrial edge Al technologies, toolchains, and applications. Through these collaborative
efforts, the project aims to propel advancements in the field by leveraging collective
expertise and resources.

The following deliverables were finalised as result of the activities in Task T8.1:

e DB8.07 - Intermediate Project Report 3 (Interim Periodic Technical Report) (T8.1,
T8.2). The deliverable is the third intermediate project report prepared in tasks
T8.1 and T8.2 under work package WP8 in the project. The report provides an
overview of the work carried out during the period m26-m32.

Task T8.2 Administrative and Financial Management [m01-m43]:

The task addresses the administrative and financial management of the project and
covers the establishment and maintenance of financial records, the planning and
monitoring of expenses.

During the last period the coordination focused on monitoring the resources of all
beneficiaries, collecting the information about the bank accounts, and distributing the
pre-financing share to all beneficiaries. Deliverable D8.7 was finalised as result of the
activities in both task T8.1 and task T8.2 as described above.

The summary on the use of resources in this period is presented in the following Table
3.16.

The EdgeAl project includes a Swiss national consortium. Switzerland is currently a non-
associated third country in Horizon Europe and Chips JU. Funding for Swiss partners will
be provided by Swiss State Secretariat for Education Research and Innovation (SERI) and
the national part will be provided by Innosuisse.
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©
F O T N S A O - A - T B B
E] ] = = @ = = el £ & z = < M 2 & %
WP1 cumulative planned 260.70 470 | 500 | 3.00 | 3.00 | 200 | 400 | 1200 | 400 | 3.00 | 800 | 6.00 | 400 | 12.00 | 4.00 | 10.00 | 5.0
WP1: Edge Al Technologies and Applications
Requirements and Specifications, (m01-m14).
WP1 cumulative actual 278.68 467 | 682 | 290 | 081 | 200 | 3.02 | 9.40 | 400 | 420 | 860 | 600 | 4.04 | 10.04 | 400 | 11.96 | 5.00
Planned RP1 (m01-m13) 21250 3.00 | 500 | 200 [ 2.00 | 2.00 | 400 | 12.00 | 400 | 2.00 | 800 | 400 | 400 | 8.00 | 3.00 | 800 | 4.00
Actual RP1 (m01-m13) 253.58 263 | 680 | 1.00 | 0.81 | 2.00 | 3.02 | 800 | 380 | 2.80 | 860 | 450 | 4.04 | 10.04 | 4.00 | 11.96 | 5.00
Planned RP2 (m14-m25) 48.07 1.00 | 000 | 1.00 | 1.00 | 000 | 0.00 | 0.00 | 020 | 1.00 | 0.00 | 200 | 0.00 | 400 | 0.00 | 2.00 | 1.00
Actual RP2 (m14-m25) 25.10 2.04 | 002 | 1.90 | 0.00 | 000 | 000 | 1.40 | 020 | 1.40 | 0.00 | 1.50 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Planned RP3 (m26-m43) 0.00 000 | 000 [ 000 [ 0.00 [ 0.00 [ 000 | 000 | 000 | 0.00 [ 0.00 [ 0.00 [ 000 | 000 | 000 | 0.00 | 0.00
Actual RP3/D8.07 (m26-m32)| 0.00 0.00 | 0.00 | 000 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
WP2 cumulative planned 485.30 230 | 6.00 | 5800 | 3.00 | 12.00 | 4.00 | 40.00 | 14.00 | 4.00 | 800 | 10.00 | 8.00 | 24.00 | 6.00 | 10.00 | 15.00
WP2: HW/SW Edge Al Architecture and System
Design, (m08-m22).
WP2 cumulative actual 431.98 231 | 1060 | 4030 | 7.20 | 1292 | 4.08 | 266 | 14.00 | 530 | 850 | 10.00 | 7.00 | 4.03 | 0.00 | 15.00 | 14.99
Planned RP1 (m01-m13) 229.50 1.00 | 400 [ 2400 | 1.00 | 800 | 2.00 [ 28.00 | 800 | 1.00 | 400 | 3.00 | 600 | 600 | 6.00 | 400 | 500
Actual RP1 (m01-m13) 219.83 003 | 950 | 3.00 | 0.80 | 5.50 | 1.87 | 000 | 7.70 | 1.10 | 430 | 500 | 562 | 1.00 | 0.00 | 15.00 | 10.00
Planned RP2 (m14-m25) 252.50 3.00 | 2.00 | 34.00 [ 2.00 | 4.00 | 2.00 | 12.00 | 400 | 3.00 | 400 | 7.00 | 2.00 | 18.00 | 0.00 | 6.00 | 10.00
Actual RP2 (m14-m25) 211.85 228 | 110 | 37.30 | 640 | 742 | 221 | 266 | 630 | 420 | 420 | 500 | 138 | 303 | 0.00 | 0.00 | 4.99
Planned RP3 (m26-m43) 0.00 000 | 000 [ 000 [ 0.00 [ 0.00 [ 000 | 000 | 000 | 0.00 [ 0.00 [ 0.00 [ 000 | 000 | 000 | 0.00 | 0.00
Actual RP3/D8.07 (m26-m32)| 030 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00
WP3 cumulative planned 552.00 400 | 000 | 000 | 000 | 0.00 | 4800 | 40.00 | 0.00 | 0.00 | 0.00 | 13.00 | 0.00 | 20.00 | 0.00 |140.00| 0.00
WP3: Al-Based Circuits and Modules Design,
(m10-m35).
WP3 cumulative actual 576.39 254 | 000 | 000 | 000 | 000 | 5871 | 21.55 | 0.00 | 0.00 | 0.00 | 13.00 | 000 | 933 | 6.00 |180.00| 0.00
Planned RP1 (m01-m13) 111.40 050 | 000 | 0.00 [ 0.00 | 0.00 | 2400 | 14.00 | 0.00 | 0.00 | 0.00 | 2.00 | 000 | 2.00 | 0.00 | 20.00 | 0.00
Actual RP1 (m01-m13) 205.64 000 | 000 | 0.00 [ 0.00 | 0.00 [2838 | 150 | 0.00 | 0.00 | 0.00 | 3.00 | 000 | 073 | 6.00 [100.00| 0.00
Planned RP2 (m14-m25) 234.60 1.00 | 0.00 | 0.00 | 0.00 | 0.00 | 18.00 [ 19.00 | 0.00 | 0.00 | 0.00 | 4.00 | 0.00 | 800 | 0.00 | 50.00 | 0.00
Actual RP2 (m14-m25) 242.91 096 | 000 | 0.00 | 000 | 000 [27.33 | 17.84 | 0.00 | 0.00 | 0.00 | 6.00 | 0.00 | 360 | 0.00 | 20.00 | 0.00
Planned RP3 (m26-m43) 20136 250 | 000 | 0.00 [ 0.00 [ 000 [ 600 | 7.00 | 000 | 0.00 [ 0.00 [ 7.00 [ 0.00 | 10.00 | 0.00 | 70.00 [ 0.00
Actual RP3/D8.07 (m26-m32)| 127.84 158 | 0.00 | 0.00 | 0.00 | 000 | 300 | 221 | 0.00 | 0.00 | 0.00 | 400 | 0.00 | 500 | 0.00 | 60.00 | 0.00
WP4 cumulative planned 907.50 4.00 | 63.00 | 20.00 | 30.00 | 32.00 | 36.00 | 20.00 | 51.00 | 5.00 | 18.00 | 15.00 | 18.00 [ 0.00 | 550 | 10.00 | 90.00
WP4: Edge Al Framework Development, (m10-
i WP4 cumulative actual 905.39 3.00 | 67.53 | 19.51 | 33.65 | 16.41 | 4637 | 11.03 | 51.00 | 2.35 | 17.40 | 14.00 | 18.02 | 0.00 | 550 | 10.00 |121.35
Planned RP1 (m01-m13) 156.00 050 | 18.00 | 0.00 | 6.00 | 10.00 [ 12.00 | 7.00 | 4.00 | 050 | 400 | 1.00 | 400 | 000 | 550 | 1.00 | 10.00
Actual RP1 (m01-m13) 184.47 0.00 | 13.90 | 0.00 | 145 | 6.00 | 1735 | 0.00 | 3.70 | 0.00 | 420 | 2.00 | 222 | 000 | 550 | 0.00 | 4030
Planned RP2 (m14-m25) 379.00 1.00 | 37.00 | 20.00 | 16.00 | 19.00 | 12.00 | 10.00 | 29.00 | 1.50 | 8.00 | 4.00 | 10.00 | 0.00 | 0.00 | 3.00 | 30.00
Actual RP2 (m14-m25)| 454.20 093 | 3310 | 19.51 | 18.20 | 891 [ 23.02 | 511 | 2440 | 085 | 820 | 6.00 | 9.06 | 000 | 0.00 | 0.00 | 41.05
Planned RP3 (m26-m43) 360.75 250 | 800 | 0.00 [ 400 [ 3.00 [ 1200 | 3.00 | 1800 | 3.00 | 6.00 | 10.00 | 400 | 000 | 0.00 [ 6.00 | 50.00
Actual RP3/D8.07 (m26-m43)| 266.72 2.07 | 2053 | 0.00 | 14.00 | 1.50 | 6.00 | 592 | 22.90 | 1.50 | 500 | 6.00 | 674 | 0.00 | 0.00 | 10.00 | 40.00
WP5 cumulative planned 717.00 9.00 | 18.00 | 1.00 | 30.00 | 12.00 | 24.00 | 13.00 | 43.00 | 11.00 | 10.00 | 10.00 | 10.00 | 4.00 | 0.00 | 500 | 0.00
WPS: Edge Al Technology Verification and
Integration for Vertical Applications, (m19-m43).
WP5 cumulative actual 520.71 227 | 177 | 098 | 2690 | 3.00 | 14.80 | 691 | 4300 | 650 | 870 | 400 | 965 | 507 | 0.00 | 232 | 0.00
Planned RP1 (m01-m13) 2.00 000 | 000 | 0.00 [ 0.00 [ 0.00 [ 000 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00
Actual RP1 (m01-m13) 468 0.00 | 060 | 0.00 | 0.00 | 0.00 | 000 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00
Planned RP2 (m14-m25) 281.00 2.00 | 10.00 | 1.00 [ 14.00 | 6.00 | 6.00 | 7.50 | 1500 | 4.00 | 6.00 | 3.00 | 500 | 2.00 | 0.00 | 2.00 | 0.00
Actual RP2 (m14-m25) 278.71 028 | 039 | 098 | 1690 | 0.00 | 580 | 000 | 11.90 | 300 | 620 | 250 | 662 | 407 | 000 | 1.32 | 0.00
Planned RP3 (m26-m43) 420.00 600 | 800 | 000 [12.00 [ 6.00 | 18.00 | 550 | 28.00 | 7.00 | 4.00 | 7.00 [ 500 | 2.00 | 0.00 | 3.00 | 0.00
Actual RP3/D8.07 (m26-m43)| 246.32 1.99 | 078 | 0.00 | 10.00 | 3.00 | 9.00 | 691 | 31.10 | 350 | 250 | 1.50 | 3.03 | 1.00 | 0.00 | 1.00 | 0.00
WP6 cumulative planned 532.00 4.00 | 24.00 | 20.00 | 3.00 | 12.00 | 2.00 | 12.00 | 32.00 | 6.00 | 10.00 | 6.00 | 800 | 12.00 | 0.00 | 500 | 10.00
WP6: Benchmarking, Validation and Testing,
(m26-m43).
WP6 cumulative actual 25133 065 | 143 | 1470 | 000 | 600 | 242 | 287 | 3200 | 300 | 200 | 1.00 | 237 | 500 | 0.00 | 0.00 | 4.00
Planned RP1 (m01-m13) 0.00 000 | 000 | 000 [ 0.00 [ 0.00 [ 000 | 000 | 000 | 0.00 | 0.00 [ 0.00 | 000 | 000 | 0.00 | 0.00 | 0.00
Actual RP1 (m01-m13) 0.80 0.00 | 080 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00
Planned RP2 (m14-m25) 3.00 0.00 | 0.00 | 000 | 1.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 2.00 | 0.00 | 0.00 | 0.00
Actual RP2 (m14-m25) 43.76 000 | 002 | 0.00 | 0.00 | 000 [ 142 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.00
Planned RP3 (m26-m43) 526.50 4.00 | 24.00 | 20.00 | 1.50 | 12.00 | 2.00 | 12.00 | 32.00 | 6.00 | 10.00 | 6.00 | 8.00 | 10.00 | 0.00 | 5.00 | 10.00
Actual RP3/D8.07 (m26-m43)| 206.77 065 | 061 | 14.70 | 0.00 | 6.00 | 1.00 | 2.87 | 32.00 | 3.00 | 2.00 | 1.00 | 237 | 5.00 | 0.00 | 0.00 | 4.00
WP7: Ecosystem Orchestration Communication |WP7 cumulative planned 174.00 400 | 200 | 400 | 200 | 1.00 | 200 | 500 | 600 | 0.00 | 000 | 0.00 | 400 | 000 | 200 | 000 | 0.0
Di i ,
(m01-m43). WP7 cumulative actual 134.09 306 | 209 | 1.82 | 361 | 317 | 197 | 000 | 600 | 000 | 000 | 135 | 214 | 0.00 | 200 | 0.00 | 0.00
Planned RP1 (m01-m13) 47.60 050 | 050 | 050 | 1.00 | 0.00 | 060 | 1.00 | 150 | 0.00 | 0.00 | 0.00 | 1.50 | 0.00 | 2.00 | 0.00 | 0.00
Actual RP1 (m01-m13) 4523 090 | 010 | 004 | 1.01 | 020 | 081 | 000 | 1.50 | 0.00 | 0.00 | 1.20 | 003 | 0.00 | 200 | 0.00 | 0.00
Planned RP2 (m14-m25) 51.90 1.00 | 1.00 | 1.00 | 050 | 050 | 070 | 2.00 | 1.00 | 0.00 | 0.00 | 0.00 | 1.00 | 0.00 | 0.00 | 0.00 | 0.00
Actual RP2 (m14-m25)| 56.55 144 | 137 [ 090 | 240 | 297 | 081 [ 0.00 | 1.80 [ 000 | 000 | 0.00 | 0.00 [ 0.00 [ 0.00 | 000 | 0.00
Planned RP3 (m26-m43) 71.40 250 | 050 | 250 | 050 | 0.50 | 070 | 2.00 | 350 | 0.00 | 0.00 | 0.00 | 1.50 | 0.00 | 0.00 | 0.00 | 0.00
Actual RP3/D8.07 (m26-m43)| 3256 072 | 062 | 088 | 020 | 025 | 035 | 0.00 | 270 | 0.00 | 0.00 | 0.15 | 2.11 | 0.00 | 0.00 | 0.00 | 0.00
WP8 cumulative planned 52.50 10.00 | 2.00 | 0.00 | 1.00 | 1.00 | 400 | 200 | 200 | 000 | 000 | 000 | 200 | 800 | 050 | 0.00 | 0.00
WPS: Coordination and Operational
Management, (m01-m43).
WP8 cumulative actual 3474 490 | 193 | 000 | 201 | 347 | 350 | 000 | 200 | 0.00 | 000 | 000 | 074 | 3.41 | 050 | 0.00 | 0.00
Planned RP1 (m01-m13) 15.10 2.00 | 1.00 | 000 [ 050 [ 030 [ 130 | 1.00 | 060 | 0.00 | 0.00 [ 0.00 | 060 | 2.00 | 050 | 0.00 | 0.00
Actual RP1 (m01-m13) 13.09 076 | 1.40 | 0.00 | 0.67 | 030 | 170 | 0.00 | 060 | 0.00 | 0.00 | 0.00 | 058 | 1.28 | 0.50 | 0.00 | 0.00
Planned RP2 (m14-m25) 15.80 400 | 050 | 000 | 000 | 030 | 130 | 0.50 | 0.60 | 0.00 | 0.00 | 0.00 | 0.60 | 2.00 | 0.00 | 0.00 | 0.00
Actual RP2 (m14-m25) 13.41 269 | 0412 | 000 | 110 | 2.97 | 1.10 | 000 | 060 | 0.00 | 0.00 | 0.00 | 0.00 | 013 | 0.00 | 0.00 | 0.00
Planned RP3 (m26-m43) 23.60 6.00 | 050 | 0.00 | 050 | 040 | 1.40 | 050 | 0.80 | 0.00 | 0.00 | 0.00 | 0.80 | 4.00 | 0.00 | 0.00 | 0.00
Actual RP3/D8.07 (m26-m43)| 8.24 145 | 041 | 000 | 030 | 020 | 070 | 0.00 | 0.80 | 0.00 | 0.00 | 0.00 | 016 | 2.00 | 0.00 | 0.00 | 0.00
Planned cumulative total 3681.00 42.00 | 120.00 | 106.00 | 72.00 | 72.00 | 124.00 | 144.00 | 152.00 [ 29.00 | 54.00 | 60.00 | 54.00 | 80.00 | 18.00 |180.00 | 120.00
Total project person-month
Actual cumulative total 3142.30 2340 | 9217 | 80.21 | 74.18 | 46.97 [134.87 | 54.42 | 152.00 | 21.35 | 45.20 | 49.35 | 43.96 | 36.88 | 18.00 | 219.28 | 14534
Planned total RP1 (m01-m13) 774.10 7.50 | 28.50 | 26.50 | 10.50 | 2030 [ 43.90 | 63.00 | 18.10 | 3.50 | 16.00 | 10.00 | 16.10 | 18.00 | 17.00 [ 33.00 | 19.00
Actual total RP1 (m01-m13) 927.31 432 | 3310 | 404 | 468 | 14.00 [ 5313 | 950 | 17.30 | 3.90 | 17.10 | 15.70 | 12.49 | 13.05 | 18.00 | 126.96 | 55.30
Planned total RP2 (m14-m25) 1265.87 13.00 | 50.50 | 57.00 | 34.50 | 29.80 | 40.00 | 51.00 | 49.80 | 9.50 | 18.00 | 20.00 | 18.60 | 36.00 | 0.00 | 63.00 | 41.00
Actual total RP2 (m14-m25) 1326.49 10.62 | 36.12 | 6059 | 45.00 | 22.27 | 61.69 | 27.01 | 4520 | 9.45 | 18.60 | 21.00 | 17.06 | 10.83 | 0.00 | 21.32 | 46.04
Planned total RP3 (m26-m43) 1608.10 2350 | 41.00 | 22.50 | 18.50 | 21.90 | 40.10 | 30.00 | 82.30 | 16.00 | 20.00 | 30.00 | 23.79 | 26.00 | 0.00 | 84.00 | 60.00
Actual total RP3/D8.07 (m26-m43) 888.75 846 | 22.95 | 15.58 | 24.50 | 10.95 | 20.05 | 17.91 | 89.50 | 8.00 | 9.50 | 12.65 | 14.41 | 13.00 | 0.00 | 71.00 | 44.00
Deviation in percent (RP1): 20% -42%  16% -85%  55% -31%  21% -85% 4%  11% 7% 57% 22%  -28% 6% 285% 191%
Deviation in percent (RP2): 5% -18%  -28% 6%  30% -25%  54% -47% 9% 1% 3% 5% 8% -70% 0%  -66%  12%

* Associated partner.

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.

98




&hips;y

Co-funded by
the European Union

P Pl Rl |8 |5 8|8 | |s|g|al®[5)|F 8
g z B i % & © s 2 2 £ < o b 2 M) g 2
= E§ |3 (& | & |8 |z |8 |8 |& |E|& 8|5 |8 |52z
WP1 cumulative planned 260.70 400 | 400 | 200 | 500 | 7.00 | 400 | 10.00 | 0.00 | 200 | 600 | 200 | 1.00 | 20.00 | 12.00 | 13.00 | 12.00 | 7.00
WP1: Edge Al Technologies and Applications
Requirements and Specifications, (m01-m14).
WP1 cumulative actual 278.68 3.00 | 300 | 1.00 [ 600 | 7.00 | 991 |11.02 | 000 | 222 | 614 | 3.07 | 157 | 20.00 | 12.00 | 13.02 | 1270 | 9.74
Planned RP1 (m01-m13)| 212.50 3.00 3.00 1.00 3.00 7.00 3.00 8.00 0.00 2.00 5.00 1.00 0.50 | 15.00 | 8.00 | 13.00 | 12.00 | 5.00
Actual RP1 (m01-m13) 253.58 3.00 | 300 | 1.00 | 500 | 7.00 | 9.86 | 10.01 | 0.00 | 222 | 589 | 3.07 | 157 | 2000 | 873 | 13.02 | 12.70 | 9.44
Planned RP2 (m14-m25) 48.07 1.00 | 1.00 | 1.00 | 2.00 [ 000 | 1.00 [ 2.00 | 000 [ 0.00 | 1.00 | 1.00 | 0.50 [ 500 | 400 | 0.00 [ 0.00 | 200
Actual RP2 (m14-m25) 2510 000 | 0.00 [ 000 | 1.00 | 0.00 [ 005 | 1.01 [ 0.00 | 000 | 025 [ 0.00 | 000 [ 0.00 [ 327 | 0.00 [ 0.00 | 030
Planned RP3 (m26-m43)| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Actual RP3/D8.07 (m26-m32) 0.00 000 | 0.00 | 000 | 000 | 0.00 | 000 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
WP2 cumulative planned 485.30 400 | 200 | 1.00 | 500 | 000 | 0.00 | 800 | 10.00 | 10.00 | 0.00 | 6.00 | 200 | 0.00 | 0.00 | 4.00 | 20.00 | 22.00
WP2: HW/SW Edge Al Architecture and System
Design, (m08-m22).
WP2 cumulative actual 431.98 390 | 200 | 150 | 6.00 | 0.00 | 000 | 7.98 | 9.56 | 7.82 | 0.00 | 7.52 | 286 | 0.00 | 0.00 | 4.02 | 18.03 | 2347
Planned RP1 (m01-m13) 229.50 1.00 0.50 0.50 1.50 0.00 0.00 3.00 7.00 7.00 0.00 2.00 0.50 0.00 0.00 2.00 8.00 8.00
Actual RP1 (m01-m13) 219.83 1.00 | 050 | 050 | 3.00 | 000 | 0.00 | 495 | 667 | 419 | 0.00 | 462 | 1.74 | 0.00 | 000 | 1.88 | 7.00 | 11.84
Planned RP2 (m14-m25) 252.50 3.00 | 1.50 | 0.50 | 350 | 0.00 | 0.00 | 500 | 3.00 | 3.00 | 0.00 | 400 | 150 | 0.00 | 0.00 | 2.00 | 12.00 | 14.00
Actual RP2 (m14-m25) 211.85 290 | 1.50 | 1.00 | 3.00 | 0.00 [ 000 | 303 [ 2.89 | 363 | 0.00 [ 290 | 1.12 | 0.00 [ 0.00 | 214 [ 11.03 [ 11.33
Planned RP3 (m26-m43) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Actual RP3/D8.07 (m26-m32) 030 000 | 0.00 | 000 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 030
'WP3 cumulative planned 552.00 0.00 0.00 0.00 0.00 | 50.00 | 30.00 | 0.00 | 20.00 | 12.00 | 30.00 | 4.00 2.00 0.00 0.00 0.00 | 20.00 | 28.00
WP3: Al-Based Circuits and Modules Design,
(m10-m35).
WP3 cumulative actual 576.39 000 | 0.00 | 000 [ 000 |50.01 | 19.48 | 0.00 | 833 | 1340 | 27.16 | 6.19 | 323 | 0.00 | 0.00 | 0.0 | 2470 | 29.79
Planned RP1 (m01-m13) 111.40 000 | 0.00 [ 000 | 000 [15.00 [ 500 | 0.00 [ 400 | 000 | 500 [ 050 | 020 | 0.00 [ 0.00 | 0.00 [ 400 | 3.0
Actual RP1(m01-m13) 205.64 000 | 000 | 000 | 0.00 [31.40 | 1.94 | 000 | 0.00 | 000 | 421 | 2.26 | 1.00 | 0.00 | 0.00 | 0.00 | 4.00 | 0.67
Planned RP2 (m14-m25) 234.60 000 | 0.00 | 0.00 | 000 | 2500 | 10.00 | 0.00 | 12.00 | 10.00 | 10.00 | 1.00 | 0.80 | 0.00 | 0.00 | 0.00 | 8.00 | 10.00
Actual RP2 (m14-m?25) 242.91 000 | 0.00 | 000 | 000 | 1861 | 1004 | 000 | 633 | 1240 | 1542 | 2.68 | 173 | 0.00 | 0.00 | 0.00 | 16.84 | 23.42
Planned RP3 (m26-m43) 201.36 000 | 0.00 [ 000 | 000 [10.00 [ 15.00 | 0.00 [ 400 | 2.00 [ 1500 [ 2.50 | 1.00 | 0.00 [ 0.00 | 0.00 | 800 | 15.00
Actual RP3/D8.07 (m26-m32) 127.84 000 | 000 | 000 | 000 | 0.00 | 7.50 | 0.00 | 2.00 | 1.00 | 7.53 | 1.25 | 050 | 0.00 | 0.00 | 0.00 | 3.86 | 5.70
WP4 cumulative planned 907.50 000 | 0.00 | 0.00 | 10.00 | 0.00 | 10.00 | 22.00 | 0.00 | 0.00 | 10.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 20.00 | 26.00
WP4: Edge Al Framework Development, (m10-
s WP4 cumulative actual 905.78 000 | 000 | 000 | 7.00 | 0.00 | 470 | 2206 | 0.00 [ 0.00 | 9.81 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 25.10 | 27.99
Planned RP1 (m01-m13) 156.00 000 | 0.00 [ 000 | 1.00 [ 0.00 | 1.00 | 3.00 [ 0.00 | 000 | 1.00 [ 0.00 | 000 | 0.00 [ 0.00 | 0.00 [ 4.00 | 3.00
Actual RP1(m01-m13) 184.47 000 | 0.00 [ 000 | 000 [ 0.00 [ 000 | 997 [ 0.00 | 000 | 180 [ 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 [ 400 | 2.9
Planned RP2 (m14-m25) 379.00 000 | 0.00 | 0.00 | 3.00 | 0.00 | 3.00 | 7.00 | 0.00 | 0.00 | 300 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 800 | 8.00
Actual RP2 (m14-m?25) 454.20 000 | 0.00 | 000 | 400 | 0.00 | 1.70 | 674 | 0.00 | 000 | 522 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 1470 | 1033
Planned RP3 (m26-m43) 360.75 000 | 0.00 [ 000 | 6.00 | 0.00 | 6.00 | 12.00 [ 0.00 | 0.00 | 6.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 800 | 15.00
Actual RP3/D8.07 (m26-m43) 267.11 000 | 0.00 [ 000 | 300 | 0.00 [ 3.00 | 535 [ 0.00 | 000 | 279 [ 0.00 | 0.00 | 0.00 [ 0.00 | 000 | 640 [ 1517
WPS5 cumulative planned 717.00 30.00 | 4.00 | 9.00 | 31.00 | 62.00 | 6.00 | 24.00 | 2.00 | 0.00 | 24.00 | 10.00 | 5.00 | 45.00 | 29.00 | 10.00 | 18.00 | 11.00
WPS: Edge Al Technology Verification and
Integration for Vertical Applications, (m19-m43).
WPS5 cumulative actual 531.89 1950 | 250 | 620 | 1850 | 53.85 | 2.00 | 1754 [ 1.78 | 0.00 | 18.65 | 954 | 4.14 | 45.00 | 16.00 | 10.00 | 19.23 | 1530
Planned RP1 (m01-m13) 2.00 000 | 0.00 | 000 | 000 | 0.00 | 000 | 000 | 2.00 | 000 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0
Actual RP1 (m01-m13) 4.68 000 | 0.00 [ 000 | 000 [ 0.00 [ 000 | 000 [ 0.00 | 000 | 0.00 [ 0.00 | 0.00 [ 0.00 [ 0.00 | 0.00 [ 0.00 | 0.0
Planned RP2 (m14-m25) 281.00 10.00 1.00 4.00 | 10.00 | 30.00 | 2.00 9.00 0.00 0.00 9.00 3.00 2.00 | 15.00 | 7.00 | 10.00 | 6.00 4.00
Actual RP2 (m14-m25) 278.71 950 | 1.00 | 3.70 | 8.00 | 27.49 | 000 | 9.05 | 1.78 | 000 | 915 | 6.04 | 2.64 | 3500 | 16.00 | 820 | 1493 | 6.08
Planned RP3 (m26-m43) 420.00 2000 | 3.00 | 5.00 | 21.00 | 32.00 | 4.00 | 1500 | 0.00 | 0.00 | 1500 | 7.00 | 3.00 | 30.00 | 13.00 | 0.00 | 12.00 | 7.00
Actual RP3/D8.07 (m26-m43) 248.50 1000 [ 1.50 | 250 [10.50 [ 2636 | 2.00 | 849 | 000 | 0.00 [ 950 | 350 | 1.50 [ 10.00 | 0.00 | 1.80 [ 430 | 9.22
WP6 cumulative planned 532.00 2200 | 4.00 | 200 | 10.00 | 3.00 | 4.00 | 1600 | 400 | 000 | 8.00 | 37.00 | 8.00 | 45.00 | 29.00 | 9.00 | 8.00 | 12.00
WP6: Benchmarking, Validation and Testing,
(m26-ma3).
WP6 cumulative actual 250.85 11.00 | 200 | 1.00 | 500 | 000 | 200 | 480 | 200 | 000 | 471 | 2804 | 630 | 4500 [ 0.00 | 200 | 1.15 | 3.79
Planned RP1 (m01-m13) 0.00 000 | 0.00 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00 | 000 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0
Actual RP1 (m01-m13) 0.80 000 | 0.00 [ 000 | 000 [ 0.00 [ 000 | 000 [ 0.00 | 000 | 0.00 [ 0.00 | 0.00 [ 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00
Planned RP2 (m14-m25) 3.00 000 | 0.00 [ 000 | 000 [ 0.00 [ 000 | 000 [ 0.00 | 000 | 0.00 [ 0.00 | 000 | 0.00 [ 000 | 0.00 [ 0.00 | 0.0
Actual RP2 (m14-m25) 43.76 000 | 0.00 | 000 | 000 | 0.00 | 0.00 | 3.48 | 0.00 | 0.00 | 0.00 | 954 | 230 | 25.00 | 0.00 | 0.00 | 0.00 | 0.00
Planned RP3 (m26-m43) 526.50 2200 | 4.00 | 2.00 | 10.00 | 3.00 | 4.00 | 16.00 | 400 | 0.00 | 800 [ 37.00 | 8.00 | 45.00 | 29.00 | 9.00 | 8.00 | 12.00
Actual RP3/D8.07 (m26-m43) 206.29 11.00 | 2.00 | 1.00 | 500 [ 000 | 200 | 1.32 | 2.00 | 0.00 | 471 [ 1850 | 400 | 2000 | 000 | 200 | 1.15 | 379
WP7: Ecosystem Orchestration Communication |WP7 cumulative planned 174.00 000 | 4.00 | 000 | 500 | 0.00 | 600 | 800 | 0.00 | 000 | 1.00 | 300 | 200 | 000 | 500 | 1.00 | 10.00 | 0.00
D i b
(m01-m43). \WP7 cumulative actual 133.99 0.00 225 | 000 | 325 | 000 | 375 | 483 | 0.00 | 000 | 069 | 318 | 275 | 000 | 500 | 078 | 3.39 | 0.00
Planned RP1 (m01-m13) 47.60 000 | 050 | 000 | 1.00 | 0.00 | 1.00 | 1.00 | 0.00 | 0.00 | 020 | 050 | 030 | 0.00 | 0.00 | 030 | 2.00 | 0.00
Actual RP1 (m01-m13) 4523 000 | 020 | 000 | 1.00 | 0.00 | 139 | 243 | 0.00 | 000 | 027 | 1.12 | 1.05 | 0.00 | 000 | 028 | 1.00 | 0.00
Planned RP2 (m14-m25) 51.90 000 | 1.00 [ 000 | 150 | 0.00 | 2.00 | 3.00 [ 0.00 | 000 | 030 [ 1.00 | 070 | 0.00 [ 0.00 | 030 | 2.00 | 0.0
Actual RP2 (m14-m25) 56.55 000 | 080 | 000 | 1.00 | 000 | 086 | 2.25 | 0.00 | 0.00 | 030 [ 1.31 | 120 [ 0.00 | 3.00 [ 0.00 | 228 | 0.00
Planned RP3 (m26-m43) 71.40 000 | 250 | 000 | 250 | 0.00 | 3.00 | 400 | 0.00 | 000 | 050 | 1.50 | 1.00 | 0.00 | 2.00 | 040 | 6.00 | 0.00
Actual RP3/D8.07 (m26-m43) 3246 000 | 1.25 | 000 | 125 | 0.00 | 1.50 | 015 | 0.00 | 000 | 012 | 0.75 | 050 | 0.00 | 2.00 | 050 | 0.11 | 0.00
WPS cumulative planned 5250 000 | 000 | 000 | 000 | 0.00 | 000 | 0.00 | 0.00 | 000 | 1.00 | 0.00 | 000 | 000 | 000 | 1.00 | 200 | 4.00
WPS: Coordination and Operational
Management, (m01-m43).
WP8 cumulative actual 34.74 000 | 0.00 | 000 | 000 | 0.00 | 000 | 0.00 | 0.00 [ 000 | 0.70 | 0.00 | 0.00 | 0.00 | 0.00 | 062 | 1.11 | 1.00
Planned RP1 (m01-m13) 15.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.00 0.00 0.00 0.00 0.30 0.50 0.50
Actual RP1(m01-m13) 13.00 000 | 0.00 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00 | 000 | 028 | 0.00 | 0.00 | 0.00 | 0.00 | 031 | 0.50 | 1.00
Planned RP2 (m14-m25) 15.80 000 | 0.00 | 000 | 000 | 0.00 | 000 | 0.00 | 0.00 | 000 | 030 [ 0.00 | 0.00 | 0.00 | 0.00 | 030 | 0.50 | 1.00
Actual RP2 (m14-m25) 13.41 000 | 0.00 [ 000 | 000 [ 0.00 [ 000 | 000 [ 0.00 | 000 | 030 [ 0.00 | 000 [ 0.00 [ 000 | 011 [ 0.54 | 0.00
Planned RP3 (m26-m43)| 23.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.40 1.00 2.50
Actual RP3/D8.07 (m26-m43) 824 000 | 0.00 | 0.00 | 000 | 0.00 | 000 | 000 | 0.00 | 000 | 012 | 0.00 | 0.00 | 0.00 | 0.00 | 020 | 0.07 | 0.0
Planned cumulative total 3681.00 60.00 | 18.00 | 14.00 | 66.00 | 122.00 | 60.00 | 88.00 | 36.00 | 24.00 | 80.00 | 62.00 | 20.00 | 110.00 | 75.00 | 38.00 | 110.00 | 110.00
Total project person-month
Actual cumulative total 314429 3740 | 11.75 | 970 | 4575 | 110.86 | 41.84 | 68.23 | 21.67 | 2344 | 67.86 | 57.54 | 20.85 | 110.00 | 33.00 | 30.44 | 105.41 | 111.08
Planned total RP1 (m01-m13) 774.10 400 | 400 | 150 [ 6.50 | 22.00 | 10.00 | 15.00 | 13.00 | 9.00 [ 11.40 | 4.00 | 1.50 [ 15.00 | 8.00 | 15.60 | 30.50 | 19.50
Actual total RP1 (m01-m13)| 927.31 400 | 370 | 1.50 | 9.00 | 38.40 | 1319 | 27.36 | 6.67 | 6.41 | 12.45 | 11.07 | 536 | 20.00 | 873 | 1549 | 29.20 | 2544
Planned total RP2 (m14-m25) 1265.87 14.00 | 450 | 550 | 20.00 | 55.00 | 18.00 | 26.00 | 15.00 | 13.00 | 23.60 | 10.00 | 550 | 20.00 | 11.00 | 12.60 | 3650 | 39.00
Actual total RP2 (m14-m25)| 1326.49 12.40 | 3.30 | 470 [ 17.00 [ 46.10 | 12.65 | 25.56 | 11.00 | 16.03 | 30.64 | 22.47 | 8.99 | 60.00 | 22.27 | 10.45 | 60.32 | 51.46
Planned total RP3 (m26-m43) 1608.10 4200 | 950 [ 7.00 | 39.50 | 45.00 | 32.00 | 47.00 [ 8.00 | 2.00 | 45.00 | 48.00 | 13.00 | 75.00 | 44.00 | 9.80 [ 43.00 | 51.50
Actual total RP3/D8.07 (m26-m43) 890.74 21.00 | 475 | 3.50 | 19.75 | 26.36 | 16.00 | 1531 | 4.00 | 1.00 | 24.77 | 24.00 | 650 | 30.00 | 2.00 | 450 | 15.89 | 34.18
Deviation in percent (RP1): 20% 0% 8% 0%  38%  75%  32%  82% -49% -29% 9% 177% 257%  33% 9% 1% -4%  30%
Deviation in percent (RP2): 5% 1% -27% -15%  -15%  -16% -30% 2% -27%  23%  30% 125%  63% 200% 102% -17%  65%  32%

* Associated partner.

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.
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'WP1 cumulative planned 260.70 4.00 | 16.00 | 6.00 6.00 4.00 4.00 2.00 2.00 1.00 2.00 2.00 1.00 2.00 0.00 2.00 3.00 3.00
WP1: Edge Al Technologies and Applications
Requirements and Specifications, (m01-m14).
WP1 cumulative actual 278.68 419 | 1600 | 992 | 600 | 022 | 670 | 653 | 200 | 1.00 | 200 | 238 | 301 | 234 | 000 | 154 | 300 | 3.00
Planned RP1 (m01-m13)) 212.50 400 [14.00 | 4.00 [ 400 | 400 | 3.00 | 1.00 [ 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 | 2.00 | 0.00 | 2.00 | 200 [ 3.00
Actual RP1 (m01-m13)| 253.58 419 | 14.00 | 964 | 600 | 022 | 670 | 653 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.16 | 0.00 | 063 | 2.00 | 200
Planned RP2 (m14-m25)| 48.07 0.00 2.00 2.00 2.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 137 1.00 0.00
Actual RP2 (m14-m25) 2510 000 | 2.00 | 028 | 0.00 | 0.00 | 0.00 | 0.00 | 1.00 | 0.00 | 1.00 | 1.38 | 2.01 | 0.18 | 0.00 | 091 | 1.00 | 1.00
Planned RP3 (m26-m43)| 0.00 0.00 | 000 | 0.00 [ 0.00 | 000 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
Actual RP3/D8.07 (m26-m32) 0.00 000 | 0.00 [ 000 | 000 | 0.00 [ 0.00 [ 000 | 0.00 [ 0.00 | 000 [ 0.00 [0.00 | 000 | 0.00 [ 0.00 | 000 | 0.00
WP2 cumulative planned 48530 3200 | 20.00 | 2600 | 9.00 | 500 | 14.00 | 400 | 2.00 | 050 | 200 | 400 | 1.50 | 0.00 | 0.00 | 0.00 | 27.00 | 20.00
WP2: HW/SW Edge Al Architecture and System
Design, (m08-m22).
WP2 cumulative actual 431.98 32.81 | 2000 | 2637 | 9.00 | 618 | 1834 | 367 | 1.99 | 050 | 200 | 490 | 297 | 0.00 | 000 | 0.00 | 2690 | 22.80
Planned RP1 (m01-m13) 229.50 25.00 | 10.00 | 10.00 | 3.00 1.00 5.00 1.00 0.50 0.50 0.50 1.00 0.00 0.00 0.00 0.00 | 10.00 | 10.00
Actual RP1 (m01-m13) 219.83 2526 | 800 | 1530 | 531 | 0.00 | 11.28 | 3.67 | 050 | 0.50 | 050 | 1.00 | 0.50 | 0.00 | 0.00 | 0.00 | 19.70 | 10.00
Planned RP2 (m14-m25)| 252.50 7.00 | 10.00 | 16.00 | 3.00 | 4.00 | 9.00 | 3.00 | 1.50 | 0.00 | 1.50 | 3.00 | 1.50 | 0.00 | 0.00 | 000 | 17.00 | 10.00
Actual RP2 (m14-m25) 211.85 755 | 12.00 | 11.07 | 3.69 | 6.18 | 7.06 | 000 | 149 | 000 | 1.50 | 390 | 2.47 | 0.00 | 000 | 000 | 7.20 | 12.80
Planned RP3 (m26-m43)) 0.00 0.00 [ 000 | 0.00 [ 000 | 000 | 000 [ 0.00 [ 000 | 0.00 [ 0.00 [ 000 | 000 | 0.00 [ 0.00 | 000 | 0.00 [ 0.00
Actual RP3/D8.07 (m26-m32)| 030 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0,00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
WP3 cumulative planned 552.00 0.00 | 21.00 | 12.00 | 8.00 | 16.00 | 0.00 | 0.00 | 0.00 | 020 | 400 | 800 | 1.80 | 0.00 | 0.00 | 20.00 | 0.00 | 0.00
WP3: Al-Based Circuits and Modules Design,
(m10-m35).
WP3 cumulative actual 57639 0.00 | 2091 | 1414 | 800 | 2997 | 0.00 | 0.00 | 0.00 | 020 | 250 | 840 | 221 | 0.00 | 0.00 | 1664 | 0.00 | 0.0
Planned RP1 (m01-m13)| 111.40 0.00 | 6.00 | 2.00 | 250 | 0.00 | 0.00 | 0.00 | 0.00 | 020 | 050 | 1.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000
Actual RP1 (m01-m13) 205.64 000 | 400 [ 000 | 637 | 614 | 000 | 000 | 0.00 | 020 | 050 | 1.00 | 0.20 | 000 | 0.00 | 2.14 | 000 | 0.00
Planned RP2 (m14-m25), 234.60 0.00 [12.00 | 4.00 [ 3.00 | 12.00 | 0.00 | 0.00 [ 000 | 0.00 [ 1.00 [ 3.00 | 080 | 0.00 [ 0.00 | 12.00 | 0.00 [ 0.00
Actual RP2 (m14-m25) 242.91 000 [ 1091 | 806 | 1.63 | 1823 | 000 | 000 | 000 | 000 | 1.50 | 520 | 2.01 | 000 | 000 | 1217 | 0.00 | 0.00
Planned RP3 (m26-m43) 20136 0.00 | 3.00 | 6,00 | 0.00 | 400 | 000 | 0.00 | 0.00 | 0.00 | 2.50 | 400 | 1.00 | 0.00 | 0.00 | 586 | 0.00 | 0.00
Actual RP3/D8.07 (m26-m32) 127.84 000 | 6.00 | 608 | 000 | 560 | 000 | 000 | 0.00 | 0.00 | 050 | 220 | 0.00 | 0.00 | 0.00 | 2.33 | 000 | 0.00
'WP4 cumulative planned 907.50 6.00 | 50.00 | 98.00 | 34.00 | 17.00 | 9.00 |116.00 | 0.00 0.00 4.00 | 10.00 | 2.00 | 18.00 | 0.00 0.00 | 16.00 | 12.00
WP4: Edge Al Framework Development, (m10-
s WP4 cumulative actual 905.78 626 | 41.13 | 7855 | 34.00 | 2157 | 14.49 [117.62| 0.00 | 000 | 200 | 991 | 234 | 2023 | 0.00 | 000 | 10.00 | 13.90
Planned RP1 (m01-m13)) 156.00 3.00 | 14.00 [ 10.00 | 11.00 | 0.00 | 1.00 [ 10.00 | 0.00 [ 0.00 | 050 | 1.00 [ 0.00 | 400 | 0.00 [ 0.00 | 1.00 | 4.00
Actual RP1(m01-m13) 184.47 307 | 11.60 | 000 | 1592 | 037 | 2.69 | 2562 | 0.00 | 000 | 0.00 | 1.00 | 000 | 432 ] 000 | 000 | 1.00 | 4.00
Planned RP2 (m14-m25)| 379.00 2.00 | 22,00 | 30.00 | 12.00 | 14.00 | 3.00 | 40.00 | 0.00 0.00 1.00 3.00 0.50 | 10.00 | 0.00 0.00 5.00 4.00
Actual RP2 (m14-m25) 454.20 216 | 20.30 | 54.47 | 15.83 | 1640 | 8.91 | 59.00 | 0.00 | 0.00 | 1.50 | 5.60 | 1.82 | 12.28 | 0.00 | 0.00 | 9.00 | 590
Planned RP3 (m26-m43)) 360.75 1.00 | 14.00 [ 58.00 | 325 | 3.00 | 500 | 66.00 | 0.00 | 0.00 | 250 | 6.00 | 1.50 | 400 | 0.00 | 0.00 | 10.00 | 4.00
Actual RP3/D8.07 (m26-m43) 267.11 103 | 923 | 2408 | 225 | 480 | 289 |33.00 | 0.00 | 0.00 | 050 | 331 | 052 | 363 | 0.00 | 0.00 | 0.00 | 4.00
WP5 cumulative planned 717.00 5.00 | 34.00 | 2600 | 24.00 | 800 | 7.00 | 18.00 | 8.00 | 0.00 | 6.00 | 1600 | 800 | 12.00 | 400 | 0.00 | 12.00 | 9.00
WPS: Edge Al Technology Verification and
Integration for Vertical Applications, (m19-m43).
WPS5 cumulative actual 531.89 456 | 1645 | 15.84 | 1891 | 1230 | 11.57 | 1599 | 250 | 0.00 | 0.50 | 12.41 | 224 | 7.53 | 3.49 | 0.00 | 590 | 6.40
Planned RP1 (m01-m13)| 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Actual RP1 (m01-m13) 468 000 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 408 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.0
Planned RP2 (m14-m25) 281.00 3.00 | 9.00 [ 10.00 | 16.00 | 0.00 | 2.50 | 6.00 | 3.00 | 0.00 | 2.00 | 500 | 3.00 | 6.00 | 200 | 0.00 | 400 | 4.00
Actual RP2 (m14-m25)| 278.71 302 | 455 | 663 | 891 | 000 | 7.14 | 591 | 000 | 000 | 050 | 633 | 051 | 468 | 181 | 000 | 590 | 4.30
Planned RP3 (m26-m43)) 420.00 200 | 2500 | 16.00 | 8.00 | 800 | 450 | 12.00 | 500 | 0.00 | 400 | 11.00 | 500 | 6.00 | 200 | 000 | 800 | 500
Actual RP3/D8.07 (m26-m43)| 248.50 .54 | 11.90 | 9.21 | 10.00 | 12.30 | 443 | 6.00 | 2.50 | 0.00 | 0.00 | 6.08 | 1.73 | 285 | 1.38 | 0.00 | 0.00 | 2.10
WP cumulative planned 532.00 5.00 | 20.00 | 12.00 | 24.00 | 800 | 7.00 | 7.00 | 10.00 | 0.00 | 6.00 | 12.00 | 800 | 400 | 400 | 0.00 | 10.00 | 8.00
WP6: Benchmarking, Validation and Testing,
(m26-m43).
WP6 cumulative actual 25085 296 | 367 | 345 | 540 | 1220 | 3.02 | 350 | 500 | 000 | 000 | 663 | 277 | 158 | 228 | 000 | 116 | 1.00
Planned RP1 (m01-m13)| 0.00 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000
Actual RP1 (m01-m13) 0.80 000 | 0.00 [ 0.00 | 000 [ 0.00 [ 0.00 [ 000 | 0.00 [ 0.00 | 000 [ 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 000 | 0.00
Planned RP2 (m14-m25), 3.00 0.00 [ 000 | 0.00 [ 000 | 000 | 000 [ 0.00 [ 000 | 000 [ 0.00 [ 000 | 000 | 0.00 [ 0.00 | 000 | 0.00 [ 0.00
Actual RP2 (m14-m25)| 4376 000 | 0.00 | 0.00 | 2.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Planned RP3 (m26-m43)| 526.50 5.00 | 20.00 | 12.00 | 22.00 | 8.00 | 7.00 | 7.00 | 10.00 | 0.00 | 6.00 | 12.00 | 8.00 | 400 | 400 | 0.00 | 10.00 | 8.00
Actual RP3/D8.07 (m26-m43) 206.29 296 | 367 | 345 | 3.40 | 12.20 | 3.02 | 350 | 500 | 0.00 | 000 | 663 | 277 | 158 | 228 | 0.00 | 1.16 | 1.00
WP7: Ecosystem Orchestration Communication |WP7 cumulative planned 174.00 1.00 | 9.00 | 000 | 3.00 | 000 | 200 | 0.00 | 200 | 030 | 200 | 200 | 170 | 40.00 | 28.00 | 0.00 | 3.00 | 3.0
oo .
(m01-md3). WP7 cumulative actual 133.99 091 | 650 | 0.00 | 300 [ 000 | 139 | 0.00 | 080 | 030 | 0.80 | 1.62 | 068 |37.23 | 1991 [ 0.00 | 137 | 240
Planned RP1 (m01-m13)) 47.60 040 [ 3.00 | 0.00 [ 1.00 | 000 | 030 | 0.00 [ 030 | 030 [ 030 [ 030 | 030 | 14.00 [ 1000 | 000 | 050 [ 1.00
Actual RP1(m01-m13) 4523 042 | 250 | 000 | 1.06 | 0.00 | 029 | 0.00 | 030 | 030 | 030 | 022 | 030 | 14.95] 7.06 | 0.00 | 050 | 050
Planned RP2 (m14-m25)| 51.90 030 | 3.00 | 000 | 1.00 | 0.00 | 0.70 | 0.00 | 070 | 000 | 070 | 0.70 | 0.30 | 13.00 | 9.00 | 0.00 | 1.00 | 1.00
Actual RP2 (m14-m25) 56.55 030 | 250 | 0.00 | 1.04 | 0.00 | 070 | 0.00 | 0.00 | 0.00 | 050 | 0.90 | 0.00 | 1562 | 8.03 | 0.00 | 0.87 | 1.40
Planned RP3 (m26-m43)) 71.40 030 | 3.00 | 0.00 [ 090 | 000 | 1.00 [ 0.00 [ 1.00 | 000 [ 1.00 [ 1.00 | 1.10 [13.00 [ 9.00 | 000 | 150 [ 1.00
Actual RP3/D8.07 (m26-m43) 3246 019 | 1.50 | 0.00 | 0.90 | 0.00 | 0.40 | 000 | 050 | 0.00 | 0.00 | 050 | 038 | 666 | 482 | 000 | 0.00 | 0.50
WP8 cumulative planned 52.50 000 | 6.00 | 0.00 | 000 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 000 | 400 | 000 | 000 | 100 | 1.00
'WP8: Coordination and Operational
Management, (m01-m43).
WP8 cumulative actual 3474 000 | 421 | 000 | 000 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 364 | 000 | 000 | 0.20 | 080
Planned RP1 (m01-m13)| 15.10 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.30 0.00 0.00 0.20 0.30
Actual RP1 (m01-m13) 13.09 000 | 1.60 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 137 | 0.00 | 0.00 | 020 | 0.10
Planned RP2 (m14-m25), 15.80 0.00 | 2.00 | 0.00 [ 0.00 | 000 | 000 | 0.00 | 000 | 0.00 | 0.00 | 000 | 000 | 130 | 0.00 | 000 | 030 | 030
Actual RP2 (m14-m25)| 13.41 000 | 1.71 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 154 | 000 | 000 | 0.00 | 0.50
Planned RP3 (m26-m43) 23.60 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.40 0.00 0.00 0.50 0.40
Actual RP3/D8.07 (m26-m43)| 8.24 000 | 090 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 073 | 000 | 000 | 0.00 | 0.20
Planned cumulative total 3681.00 53.00 | 176.00 | 180.00 | 108.00 | 58.00 | 43.00 | 147.00 | 24.00 | 2.00 | 26.00 | 54.00 | 24.00 | 80.00 | 36.00 | 22.00 | 72.00 | 56.00
Total project person-month
Actual cumulative total 3144.29 51.68 |128.87 [148.27 | 8431 | 8244 | 5551 |147.31| 1229 | 200 | 9.80 | 4625 | 16.22 | 72.55 | 25.38 | 18.18 | 4853 | 50.30
Planned total RP1 (m01-m13)| 774.10 32.40 | 49.00 | 26.00 | 21.50 | 5.00 | 9.30 | 12.00 | 1.80 | 2.00 | 2.80 | 430 | 1.30 | 21.30 | 10.00 | 2.00 | 13.70 | 1830
Actual total RP1 (m01-m13)| 927.31 32.93 | 4170 | 24.94 | 3466 | 6.73 | 20.96 | 39.90 | 1.80 | 200 | 2.30 | 4.22 | 2.00 | 2280 | 7.06 | 277 | 23.40 | 16.60
Planned total RP2 (m14-m25), 1265.87 12.30 | 60.00 | 62.00 | 37.00 | 30.00 | 16.20 | 50.00 [ 6.20 | 000 | 7.20 [ 1570 | 6.10 | 30.30 | 11.00 | 13.37 | 28.30 | 19.30
Actual total RP2 (m14-m25) 1326.49 13.03 | 5397 | 80.51 | 33.10 | 40.81 | 23.81 | 6491 | 2.49 | 0.00 | 650 | 23.31 | 882 | 3430 | 9.84 | 13.08 | 23.97 | 2590
Planned total RP3 (m26-m43)| 1608.10 830 | 67.00 | 92.00 | 34.15 | 23.00 | 17.50 | 85.00 | 16.00 | 0.00 | 16.00 | 34.00 | 16.60 | 28.40 | 15.00 | 5.86 | 30.00 | 1840
Actual total RP3/D8.07 (m26-m43) 890.74 572 | 33.20 | 42.82 | 1655 | 34.90 | 1074 | 42.50 | 8.00 | 0.00 | 1.00 | 18.72 | 540 | 1545 | 848 | 2.33 | 1.16 | 7.80
Deviation in percent (RP1): 20% 2% -15% 4%  61%  35% 125% 233% 0% 0% -18% 2% 54% 7% -29%  39%  71% 9%
Deviation in percent (RP2): 5% 6%  -10% 30% -11% 36% 47% 30% -60% -100%  -10% 48% 45% 13%  -11% 2%  -15% 34%

* Associated partner.
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3.2.8.3 Risk assessment

Regarding the risk management process, the Excel-based risk register was updated to
reflect newly identified risks. A structured approach is implemented at the consortium,
WP, and VC levels to regularly review and update the risk register. This ensures that all
identified risks are tracked and addressed promptly, thereby minimising potential
impacts on project progression. The changes proposed in the new project GA
amendment, resulting from the plans to terminate the activities of two partners, address
the replacement and adjustment of activities performed by these partners and have a
minor impact and low risk on the project objectives.

3.2.8.4 Beneficiary involvement:

Description of the work carried out in WP8 per beneficiary involved is given in the table
below:

Table 3.17: Description of the work carried out in WP8 at beneficiary level

No | Beneficiary | Description of work in WP8

SINTEF leads WP8 and organised the project technical and financial

1 INTEF . .
0 > reporting, the second-year review and the general assembly.
IFAT leads VC1, VCD1.1 and task t4.2. Monitoring of the progress in
02 | IEAT period m26-m32 for IFAT internal work as well for mentioned VC and

task. Presentation of the progress of the VC and respective
demonstrator; contribution at the EdgeAl partner and review meetings.

03 | AMS-AT N.A.

During the reporting period (m26-m32) SCUBE conducts day-to-day
04 | SCUBE project management activities; participates in the General Assembly and
Consortium meetings; supports the coordinator where necessary.

During the reporting period, TUWIEN participated in the regular meeting
05 | TUWIEN with partners from VCD1.1 and participated in the online and offline
General Assembly and Consortium meetings.

IMEC leads Work Package 3 (WP3) as well as Tasks 3.2 and 5.5. In these
roles, IMEC has developed and presented a clear strategic approach and
has taken the necessary steps to ensure steady progress toward
technology development and integration into the common
demonstrators. Beyond its leadership responsibilities, IMEC plays an
active role in the project's core team and steering committee,
contributing to the overall coordination and strategic direction of the
project.

06 | IMEC

NXP-DE led WP1 and Task 2.2 in the first two project years. In the current
07 | NXP-DE reporting period, NXP-DE leads Task 5.3, monitoring the progress and
preparing the deliverable template.

In WP8, GNT actively participated in all necessary actions related to

08 | GNT . o S . : ) .
project organization duties, including online consortium meetings, GA

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
EdgeAl Chips JU project consortium without prior permission of the beneficiaries in written form.
101



<hips;y

Co-funded by
the European Union

amendments, contributions to deliverables, and the EdgeAl Consortium
Meeting, which took place face-to-face in lItaly in July 2025. GNT's
dedicated engagement ensured effective communication and
collaboration, facilitating the successful execution of administrative
tasks and project management responsibilities.

09 | NEURO N.A.
10 | COGNI N.A.
11 | IMST N.A.
During the reporting period, HUA participated in all WP8 online and
12 | HUA physical meetings, contributing actively to deliverables and
administrative tasks.
UZL contributed to WP8 by providing input for periodic technical and
13 | UZL financial reporting and supported coordination activities through timely
delivery of progress updates and administrative information.
14 | INTRA N.A.
15 STM-FR N.A.
16 | STMR-FR N.A.
17 | VPHV N.A.
17.1 | CV N.A.
17.2 | VPP N.A.
18 | TECX N.A.
CEA is leading WP5. In this context, practices to monitor technical
progress and stimulate synergies between partners have been
proposed in collaboration with task leaders. In addition, propositions to
19 | cea support the definition of a general edge Al reference architecture have
been shared with project partners and coordinators. Moreover, regular
discussions with WP6 leadership have been established, aiming to
guarantee smooth collaboration between both WPs. Finally, CEA actively
participated to in-person and online project meetings.
INPG leads Task 3.1 for the WP3. Our research focuses on optimization
methods and tools for the energy-efficient implementation of Al-based
20 | INPG solutions. Specifically, we are collaborating with URCA on the VC3
demonstrators to compare Al solutions by applying different strategies.
All methods target reliability, performance and efficiency.
21 | URCA N.A.
22 | CNRS N.A.
22.1 | UPHF N.A.
23 | STM-IT N.A.
24 | SCM N.A.
241 | CSR N.A.
25 | HTS N.A.
26 | DEEPS N.A.
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27 | XTE N.A.
During the reporting period, UNICA participated in the regular meeting
28 | UNICA with partners from VCD1.5 and VCD1.6 and participated in the online

and in person GA consortium meetings.

UNIBO led Work Package 4 (WP4) and Task 3.4. Beyond these leadership
responsibilities, UNIBO participated in both online and in-person kick-
29 | UNIBO off meetings, as well as periodic meetings for project organizational
duties. It also contributed to the deliverables related to the activities in
which it was involved.

30 | UMIL N.A.

Coordination of Mobility value chain VC4. Organization of VC4 meetings,
regular bi-weekly meetings for the value chain demonstrators led by EDI:
VCD4.1 and VCD4.2.

Presentation of the progress of the value chain and demonstrator tasks
and the contribution of the participating partners at the EdgeAl partner
and review meetings.

31 EDI

32 | NXP-NL N.A.

Lead of VC5 and task leader of 6.6. Monthly alignment meetings for VC5

33 151G in which progress on deliverables in monitored.

34 | TECHNO N.A.

Contributor to VC5.2 and task leader for T5.6. participant in monthly

35 | ALMENDE alignments for VC5.

36 | TUE N.A.
37 FE Provided information related to deliverable D8.7 and resource
utilisation.

Provided information related to deliverable D8.7 and resource

37.1 | NXTEN e . L
utilisation. Meeting participating.

38 PROLUX Pr.o.V|d(.ed |nformat|on .r.elatfed to deliverable D8.7 and resource
utilisation. Meeting participating.

39 NXTECH Provided information related to deliverable D8.7 and resource

utilisation. Meeting hosting and participating.

During the reporting period (m26-m32) ITML conducts day-to-day
project management activities; participates in the General Assembly and
40 | ITML Consortium meetings; supports the coordinator where necessary. As
WP7 Leader, ITML participates in WP Leaders meetings, organize
dedicated WP7 meetings and participates in other WPs calls.

41 CONV N.A.

42 | HMU N.A.

AMS-CH supported the project communication and dissemination
activities by providing input to a video presentation on VCD1.3. AMS-CH
also participated in the Edge Al Academy Summer School and other
project-related events.

43* | AMS-CH
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SynSense has attended in monthly alignments meetings with partners,
44* | SYNS as well as online and in person consortium meetings, as well as project
management activities at the company level.

3.3 Impact

Chips JU EdgeAl project's activities during the reporting period have marked a significant
leap forward in edge Al technologies, solidifying the development of advanced hardware,
software, and algorithms. These components are being integrated into the architectural
design of edge Al system demonstrators, creating comprehensive processing solutions
that span the entire edge continuum. The main work is divided between two work
packages: WP3, which concentrates on Al-based hardware, and WP4, which focuses on
the corresponding software frameworks and tools.

The hardware-centric efforts in WP3 have been pivotal in advancing the physical
components necessary for edge processing. By developing and refining methods and
tools for Al hardware development, the project has established a strong foundation for
creating optimised hardware architectures based on Al accelerators, neural networks and
neuromorphic designs. This has enabled the creation of specialised hardware
accelerators and highly energy-efficient processors. These components are designed to
handle the demanding computational loads of Al algorithms directly on edge devices,
addressing critical issues such as power consumption and data movement between
memory and processing units, to achieve a ten-fold improvement in performance per
watt.

Furthermore, WP3 has driven innovation in the design of comprehensive electronic
systems. It has conceptualised Al-based modules that integrate heterogeneous
components, including sensing and connectivity, for use across various edge devices, such
as loT nodes with wireless connectivity (e.g., LORaWAN, LoRa mesh, BLE) and processing
units for micro-, deep-, and meta-edge. By emphasising a hardware/software co-design
approach, the project has developed scalable multi-core System-on-Module (SoM)
solutions. This has resulted in adaptable Al-based hardware platforms that combine
CPUs, GPUs, FPGAs, and other accelerators, providing robust processing capabilities for
several industrial applications.

On the software side, WP4 has made substantial progress in creating the necessary
frameworks and tools to run Al effectively on edge devices. The development of semi-
automated toolchains and specialised operating systems has been crucial. These tools are
designed to support multiple processing paradigms and are optimised for real-time
operating systems, enabling the automated and efficient modelling and deployment of Al
applications. The work streamlines the workflow for developers, enabling faster
integration of Al models onto diverse hardware platforms.
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WP4 has also enhanced the middleware and optimisation techniques essential for edge
Al. The project has developed middleware that facilitates interaction between various Al
processes and tailored it for specific applications and multi-agent systems. A significant
priority has been placed on optimising Al algorithms to reduce their computational, data,
and storage footprints. Through techniques such as quantisation, model pruning, and
compression, Al models can run efficiently on resource-constrained edge devices.

To support the deployment and management of Al at the edge, WP4 has extended
existing Al frameworks and explored new ones. The focus has been on lightweight
frameworks, such as TensorFlow Lite and TinyML, which enable developers to build and
deploy ML and DL on embedded devices more easily. The project has also adapted
virtualisation concepts, such as containers, from cloud environments to the edge. This
enables the flexible and secure deployment of Al models across various levels of the edge
infrastructure, ranging from microcontrollers to more powerful edge servers.

Finally, WP4 has addressed the critical need for Al models to adapt and remain reliable
over time. Techniques such as semi-supervised training, federated learning for privacy-
preserving model updates, and teacher-student approaches are being developed. This
ensures that Al systems deployed in the field can be monitored, updated, and continue to
perform accurately throughout their lifecycle, making edge Al more robust and
autonomous.

Summary of deliverables and milestones:

The summary status of the deliverables is given in Table 3.18. There is only one deliverable
scheduled for the intermediate period m26-m32 (D7.8). In addition, the periodic technical
and financial report for period 2 (RP2) were finalised and submitted.

Table 3.18: Summary status of deliverables including the period m26 - m32 (in blue)

) . Lead Due
No Deliverable title WP . Type* Status
beneficiary date**

Report on conceptual framework
D1.1 | for edge Al requirements and WP1 | SINTEF R mOQ7 Submitted
specification.

Report on digital industry

D1.2 | requirements and specification for | WP1 | IFAT R m12 Submitted
edge Al.
Report on energy industry

D1.3 | requirements and specification for | WP1 | FE/SINTEF R m12 Submitted
edge Al.
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Report on agri-food and beverage
D1.4 | industry requirements and WP1 | URCA R m12 Submitted
specification for edge

Report on mobility industry

D1.5 | requirements and specification for | WP1 | EDI R m12 Submitted
edge Al.
Report on digital society

D1.6 | requirements and specification for | WP1 | SIG R m12 Submitted
edge Al.

D1.7 | Report on road-mapping for cross- | WP1 | SINTEF R m14 Submitted

industrial domains edge Al
requirements and specification.

D2.1 | Report on high-level architecture WP2 | STMR-FR R m22 Submitted
and design for Al methods and
tools.

D2.2 | Report on architecture, design, WP2 | NXP-DE R m22 Submitted

and partitioning for Al embedded
HW architectures at the edge.

D2.3 | Report on Al-based architectural WP2 | IMST R m22 Submitted
concepts and designs for
connectivity and efficient data
encoding.

D2.4 | Report on design and architectural | WP2 | UMIL R m22 Submitted
concepts for implementing
trustworthiness principles at the
edge.

D2.5 | Report on scalable and hybrid Al- | WP2 | EDI R m22 Submitted
based HW/SW co-design and
architectures.

D2.6 | Report on Al-models and WP2 | UMIL R m22 Submitted
frameworks, applied to system
and subsystem designs.

D3.1 | Initial report on methods and tools | WP3 | INPG R m23 Submitted
for HW development.

D3.2 | Initial report on Al edge - WP3 | IMEC R m23 Submitted
accelerators.

D3.3 | Initial report on energy-efficient WP3 | STM-IT R m23 Submitted
processors.
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D3.4 | Initial report on Al-based WP3 | UNIBO R m23 Submitted
electronic system design.

D3.5 | Initial report on scalable and WP3 | STM-FR R m23 Submitted
modular Al-based co-design based
on multi core SoC and SoM
solutions.

D3.6 | Initial report on Al-based WP3 | TECHNO R m23 Submitted
hardware platforms for processing
across edge continuum.

D4.1 | Initial report on semi-/automated | WP4 | STMR-FR R m24 Submitted
toolchains and operating system
addressing multiple paradigms.

D4.2 | Initial report on middleware and WP4 | IFAT R m24 Submitted
engineering tools.

D4.3 | Initial report on Al-based WP4 | NXP-NL R m24 Submitted
algorithms and optimisation
techniques for the edge.

D4.4 | Initial report on Al framework WP4 | TUWIEN R m24 Submitted
development.

D4.5 | Initial report on virtualization of Al | WP4 | COGNI R m24 Submitted
models.

D4.6 | Initial report on Al-learning WP4 | TUE R m24 Submitted
methods and techniques at the
edge.

D5.1 | Report on strategies for edge Al WP5 | SINTEF R m22 Submitted

HW/SW verification and
integration of enabling
technologies.

Public communication: social )
D7.1 , , WP7 | ITML DEC mO03 Submitted
media, website.

Plan for dissemination and
D7.2 | exploitation including WP7 | ITML R m04 | Submitted

communication activities.

Dissemination activities report

D7.3 RP1 WP7 | ITML R m13 Submitted
D7.4 | Initial standardization plan. WP7 | CSR R m13 Submitted
D7.5 | Network building and Al KDT JU WP7 | SINTEF DEC m18 Submitted

community engagement workshop
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D7.6 | Initial exploitation plan. WP7 | CONV R m22 Submitted
D7.7 | Dissemination activities report WP7 | ITML R m25 Submitted
RP2.
D7.8 | Report on European ecosystem WP7 | ITML R m32 Submitted
building and initiatives clustering.
Project Handbook and Quality )
D8.1 WP8 | SINTEF R mO04 Submitted
Assurance.
D8.2 | Risk Management Plan. WP8 | SINTEF R mO05 Submitted
D8.3 | Initial Data Management Plan. WP8 | SINTEF DMP mO07 Submitted
D8.4 | Intermediate Project Report 1. WP8 | SINTEF R mO07 Submitted
D8.5 | Intermediate Project Report 2. WP8 | SINTEF R m22 submitted
First Updated Data Management ,
D8.6 . WP8 | SINTEF DMP m24 | Submitted
an.

* R (Report); DMP (Data management plan); DEC (Dissemination, exploitation, communication).
** Project month according to DoA (2024-07-02 GA - AMD-101097300-20).

The summary status of the milestones including the intermediate period (m26-m32) is
given in Table 3.19.

Table 3.19: Summary status of milestones including the period (m26-m32)

No Milestone title R(:’I\;:';:d dzltj:* Means of verification Status
Basis for EdgeAl strategic
activities are concluded:
Strategy and key Public communication
elements for (D7.1), dissemination (D7.2),
defining and | WP1, project handbook (D8.1), risk | Fulfilled
M1 collecting the | WP7, mO07 management plan (D8.2), | (Deliverables
requirements WP8 first  revision of data | submitted).
and management plan (D8.3). On
specifications. technical side the conceptual
framework for requirement
analysis is finalized (D1.1).
Siguwements WP Requirements in WP1 are | Fulfilled
M2 L. ! m13 finalized (D1.2-D1.6) and the | (Deliverables
specifications we2 work in WP2 is progressing submitted)
completed. ' :
M3 Zissf;n level WP1, m22 WP1 and WP2 are concluded f[L)Jl:fIIil\llzc:ables
WP2 (D1.7, D2.1-D2.6 submitted). )
completed. submitted).
Edge Al HW/SW | WP3, First revision of HW/SW
M4 implementations | WP4, m25 implementation (D3.1-D3.6, | Fulfilled
(Iteration I). WP5 D4.1-D4.6), strategy for
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integration and technical | (Deliverables
verification (D5.1) and | submitted).
dissemination (D7.7).

Final revision of HW/SW

Edge Al HW/SW WP3, implementation (D3.7-D3.12, Ongoing
. ) WP4, D4.7-D4.12) and .
M5 implementations m37 . according to
(Iteration Il WP5, methodologies for lan
' WP6 benchmarking, validation, pian.

testing (D6.1).

Edge Al modules

and systems WPS WP5 (D5.2-D5.7) and WP6
integration, ' (D6.2-D6.7) submitted and | Ongoing
- WP6, i .
M6 verification, WP7 m43 | presentation of VC | according to
validation, and ' demonstrator and project | plan.
. .| WP8
testing in KPIs.

demonstrators.
* Project month according to DoA (2024-07-02 GA - AMD-101097300-20).

Open science:

EdgeAl has open science as a core strategy by making scientific research (including
publications, data, physical samples, and software) and its dissemination accessible to the
public and society.

EdgeAl aims to provide transparent and accessible knowledge that is shared and
developed through collaborative networks such as Zenodo.

The project partners focus on publishing open research. The partners are encouraged to
practice open science by openly sharing data and code and broad dissemination by
focusing on publishing, accessing, and communicating scientific knowledge developed in
the EdgeAl project.

4 Follow-up of recommendations and comments from previous
review

The Chips JU EdgeAl consortium analysed the recommendations and comments from the
previous review and decided to implement the following actions to address these
recommendations and comments.

1. Reference Architecture: A dedicated team will be tasked with identifying or
developing a suitable reference architecture to serve as a common technical
framework. The architecture is used to map technology developments in various value
chain demonstrators and technology demonstrators, identifying the technology layers
and planes within the architecture where these developments belong. The resulting

map will provide a clear overview of the project's technical approach, making it easier
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to explain results and facilitate knowledge transfer to external stakeholders. The draft
architecture will be presented at EEAI 2025 to gather feedback from the broader edge
Al community and subsequently presented and described in Deliverable D5.07. The
proposed changes to the content of the deliverable are included in the planned
amendment of the GA that is to be submitted in October 2025.

2. Enhance Cross-Value Chain Fertilisation: We will initiate a systematic review
process to identify successful technologies and approaches within each value chain
demonstrator. Following this, a series of cross-cluster workshops will be organised to
evaluate the potential for applying these successes to other domains. A formal
knowledge-sharing process will be established to document and promote this transfer
of best practices between the different value chains.

3. Consolidation of Demonstrators: An internal review will be conducted to identify
smaller, dispersed project activities and collaborations. The project leadership will
then organise meetings between the relevant partners to explore opportunities for
merging these smaller projects or integrating technology demonstrators into the
larger value chain demonstrators. The goal is to create more unified and impactful
project outcomes.

4. High Impact: In the next phase of the project, resources and efforts are strategically
focused on activities with the highest potential for impact. This includes prioritising
the final development of key exploitable results and executing a targeted
dissemination plan, which involves high-profile publications, presentations at major
industry events, and engagement with potential end-users.

5. Migration Pathways to Edge Al: A working group is formed to research and define
practical migration pathways from cloud-based Al to edge Al for various sectors. This
group is tasked to develop detailed cost-benefit analyses and step-by-step guides to
help project beneficiaries understand the business case and the practical
implementation steps required for this transition.

6. Benchmarking: A formal benchmarking protocol is established to ensure that the
project's novel Al approaches, such as Spiking Neural Networks and quantised
systems, are rigorously compared against state-of-the-art traditional Al systems. This
protocol defines the metrics for comparison, including performance, power efficiency,
and cost, to provide a transparent and objective evaluation of the project's
innovations.

7. Edge Al Maturity Model: A new task is created to analyse the edge Al maturity levels.
This activity provides a framework for the project's beneficiaries to assess their
readiness for adopting edge Al technologies. The plan includes a strategy for the long-
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term maintenance and dissemination of this model to ensure its value extends beyond
the project's lifetime, which is connected to the exploitation plan.

8. Security and Privacy Framework: A security-focused task force is assembled to
analyse and adopt an existing security and privacy framework specifically for edge Al
in cooperation with other projects collaborating in the edge Al cluster. This framework
incorporates lessons learned from the value chain demonstrators to address vertical-
specific needs, covering hardware, software, and full-stack considerations. The project
plans to conduct a thorough analysis of the European Cyber Resilience Act to ensure
that the project's outputs comply with upcoming regulations.

9. Dissemination and IP Protection: The project continues to execute its existing
dissemination and intellectual property strategy, including maintaining a high pace of
high-quality publications, presenting at relevant conferences, and actively identifying
and filing patents for novel technologies and methods developed within the project to
ensure proper knowledge protection.

10. Online Intermediate Project Review: The project management team has scheduled
an online intermediate review meeting for 23 January 2026. The online review is
coordinated with all partners to ensure that all key deliverables planned for that
period are completed and that the necessary presentation materials are prepared for
a successful review.

11. Risk Management: The project's risk register is continuously updated to address
potential risks and anticipate disruptions in the value chain of the demonstrators'
activities. Contingency plans are developed, including identifying alternative suppliers
and components, to mitigate the impact of any potential hardware shortages or other
imminent risks.

5 Deviations from Annex 1 and Annex 2

Market and technology developments are very dynamic in the field of edge Al, and in this
context, the project has experienced several changes in the beneficiaries' status. These
changes are addressed by preparing a new project GA amendment that will address these
updates.

A detailed description of the changes is provided in the amendment, and a summary of
the changes is provided below in this report.

The reasons for the amendment are determined by the need to align the DoA with the
reviewers' requirements for the second-year review and the modifications required by
several project beneficiaries. As a result, the descriptions of the activities in WP5 and WP6
have been updated to include new activities related to the definition of the reference
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architecture in task T5.1 and deliverable D5.07. Consequently, in WP6 deliverable D6.1 is
moved from m35 to m39 to align with the new project schedule.

The beneficiary, 2 IFAT, requested a change due to the requirement of national public
funding in Austria, FFG. IFAT implemented the actual personnel cost approach, replacing
the unit cost approach, effective as of the calendar year 2023. The actual cost method is
now applied uniformly for both national and European grants. Thus, IFAT asks for a
change from unit costs to actual costs. Furthermore, inflation and annual salary
adjustments have led to an increase in hourly rates. To offset changes in personnel costs
and their impact on the overall budget, it is necessary to reduce personnel expenses. In
addition, developments have been taken over by more highly qualified experts and will
be carried out in a shorter period.

The beneficiary, 18 TECX, requested to withdraw from the Chips JU EdgeAl consortium
due to market challenges and a loss of business. The termination date is set as 30 June
2025. The national French cluster is actively seeking a replacement, and STM-FR is in
dialogue with several potential SME candidates. In this context, the activities of technology
demonstrator TD8 are discontinued, and the national French cluster will propose,
together with the possible new partner, activities to strengthen the VC3.

The beneficiary, 38 PROLUX, requested to withdraw from the Chips JU EdgeAl consortium
due to market challenges and a loss of business. The national Norwegian cluster
discussed the request and decided to transfer all the activities and the remaining budget
to beneficiary 39 NXTECH. The transfer is budget-neutral, as both beneficiaries are SMEs,
and the change will not affect the national and JU budgets.

To streamline the activities in Task 5.2, which focuses on the demonstrators in VC1, the
leadership of the task is transferred from beneficiary 25 HTS to beneficiary 30 UMIL.
Pasquale Coscia from UMIL is appointed the new task leader.

Beneficiary 8 GNT is removed from Task T3.3 as the company has no activities and
allocated budget for the task.

In coordination with the partners in VC5, specifically beneficiary 34 TECHNO and
beneficiary 32 NXP-NL, it was decided that a VCD5.3, in the context of TECHNO's FlowCube
product, has more economic relevance than a VCD focusing on robotics. FlowCube is a
smart camera that enables traffic monitoring, including the detection and tracking of
vulnerable road users. The technology developed by beneficiary 36 TUE in TD6 is directly
applicable in the context of the FlowCube product. On the contrary, neither TECHNO nor
NXP-NL currently has an end-user product in the robotics context. Therefore, the
FlowCube has greater economic relevance as a VCD than robotics. By combining the
technology developed by TUE in TD6 with the efforts of NXP-NL and Technolution to run
the FlowCube Al models on NXP Al processors (instead of Nvidia), a synergetic VCD5.3 is
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created, with direct economic relevance. In accordance with the change in focus of
VCD5.3, a new name is proposed that better reflects this new FlowCube context. This
name is 'Understanding Humans in Shared Spaces.' 'Understanding Humans' refers to the
need to comprehend the behaviour of vulnerable road users, and 'Shared Spaces' refers
to environments where vulnerable road users share the environment with other road
users, often without strong infrastructure separation between the two.
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