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1 Summary

The deliverable D8.5 document provides an overview of the work carried out in the
EdgeAl Chips JU project during the months (m014-m20), 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 D8.5 is an interim 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;3.2; SINTEF Description of activities regarding WP1, WP2, WP3, WP4, WP7
10.2;11; 12 and WPS, plus updates in all sections.
3.2.2;3.2.4; IFAT Contribution to WP2, WP4, WP5, WP7, WP8.
3.2.5;3.2.7;
3.2.8
2.2;3.2.1.3; AMS-AT In this timeframe AMS-AT is involved in WP1, WP2, WP4, WP5
3.2.2;3.2.4.3; and WP7; in those sections the contributions are described.
3.2.5.3;3.2.7.3
3.2.2;3.2.4; SCUBE In this timeframe SCUBE is involved in WP2, WP4, WPS5; in those
3.2.5 sections the contributions are described.
Chapter TUWIEN Contribution to WP2, WP4, WP7, WP8
5.1(D2.1)
3.2.2;3.2.3; IMEC During this reporting period, IMEC participated to WP2, WP3,
3.2.4; 3.2.5; WP4, WP5, WP7 and WP8.
3.2.7;3.2.8

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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NXP-DE N.A.
3.2.1; 3.2.2; GNT During this timeframe, GNT is involved in WP1, WP2, WP4, WP5,
3.2.4;3.2.5; WP7 and WP8; the contributions to these work packages are
3.2.7,3.2.8 described in the respective sections.
3.2.1.3,3.2.2.3, | NEURO Updates for WP1, WP2, WP4
3.243
3.2.1.3,3.2.2.3, | COGNI Updates for WP1, WP2, WP4, WP5,
3.24.3,3.253
3.2.1.3;3.2.2.2; | IMST Updates for WP1, WP2, WP3, WP4, WP7
3.2.2.3;3.2.3.3;
3.2.4.3;10.1.1.1
HUA N.A.
3.2.1.3;3.2.2.3; | UZL Updates for WP1, WP2 and WPS.
3.2.3.4;3.2.8.3
INTRA N.A.
STM-FR ST contribution has been completed during Y1
STMR-FR | ST contribution has been completed during Y1
VPHV N.A.
cv N.A.
VPP N.A.
3.2.1; 3.2.2; TECX During this period, TECX is involved in WP1, WP2, WP4 and WP5.
3.2.4;3.2.5;
3.2.7
CEA N.A.
INPG N.A.
3.2.2:3.2.4; URCA Contributions to WPs 2, 4, 5 and 7, especially deliverables and
3.2.5;3.2.7 prototypes for CPHV/CV/CPP field tests. Also developed new Al
architecture for fast and efficient object detection on Edge
devices, with half the computing processing requirements than
well-known architectures such as YOLOV9.
3.2.2;3.2.3 CNRS CNRS/UPHF has been involved in WP2 and WP3.
UPHF N.A.
STM-IT N.A.
3.2 SCMm? Updates about company's contribution in the WP1, WP2, WP3,
WP7
3.2 CSR Updates about company's contribution in the WP1, WP2, WP3,
WP7
3.2.1;3.2.5 HTS Contribution to WP1 and WP5. The contributions to these work
packages are described in the respective sections.
3.2.1;3.2.5 DEEPS Contribution to WP1 and WP5. The contributions to these work

packages are described in the respective sections.
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3.2.2;3.2.5 XTE Contributions to WP2 and WP5.
3.2.2;3.2.3; UNICA In this timeframe is involved in WP2, WP3, WP4; in those
3.24 sections the contributions are described.
3.2.1;3.2.2; UNIBO During this timeframe, UNIBO is involved in project WPs 1, 2, 3,
3.2.3;3.2.4; 4, 7, 8 and VCD 1.5, 1.6. The contributions to these work
3.2.7,3.2.8 packages are described in the respective sections.
3.2.2;3.24 UMIL In the reporting period, UMIL is involved in WP2 and WP4, with
application to VCD 1.5 and 1.6.

3.2.1.3;3.2.2.2; | EDI Description of the activities performed in WP1, WP2, WP3, WP4,
3.2.2.3;3.2.3.3; WP7, WP8.
3.2.4.3;3.2.5.3;
3.2.7.3;3.2.8.3
2.2;3.2.1; 3.2.2; | NXP-NL In this timeframe NXP-NL is involved in WP1, WP2, WP3, WP4,
3.2.3;3.2.4; WP5; in those sections the contributions are described.
3.2.5;3.2.7;
10.1.2
2.3,2.5,3.4, SIG SIG contributed to WP2, WP3, and WP4.
4.1,4.3,4.4,4.6
3.2.2,3.2.3, TECHNO In this timeframe TECHNO is involved in WP2, WP3, WP4; in
3.24 those sections the contributions are described.
3.2.2;3.2.4; ALMENDE | Involved in WP2, WP4 and WP5.
3.2.5
3.2.1,3.2.3, TUE Description of activities regarding WP1, WP2, WP4 and WP5.
3.24,3.25
2.2;3.21;3.2.2; | FE Description of activities regarding WP1, WP2, and WP7.
3.2.7
2.2;3.2.1; 3.2.2; | NXTEN Description of activities regarding WP1, WP2, WP3, WP4, and
3.2.3;3.2.4; WP7.
3.2.7
2.2;3.2.1;3.2.2; | PROLUX | Description of activities regarding WP1, WP2, WP3, WP4, and
3.2.3;3.2.4; WP7.
3.2.7
2.2;3.2.1;3.2.2; | NXTECH Description of activities regarding WP1, WP2, WP3, WP4, and
3.2.3;3.2.4; WP7.
3.2.7
3.2.4.3;3.2.7; ITML In this timeframe ITML is involved in WP4, WP7 and WPS8; in
3.2.7.1;3.2.7.2; those sections the contributions are described.
3.2.7.3; 3.2.8.3;
3.2.73 CONV Description of work carried out during the reporting period in
Beneficiary the context of WP7 and T6.3.
involvement

HMU N.A.
2.2;3.2.1.3; AMS-CH* | In this timeframe AMS-CH is involved in WP1, WP2, WP4, WP5
3.2.2;3.2.4.3; and WP7; in those sections the contributions are described.
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3.25.3;3.2.7.3;
3.2.8.3

2.2,3.2.1.3, SYNS Description of activities in this RP, for WP1, WP2, WP4, WP5,
3.2.2.3,3.2.3.4, WP7, WP8.

3.2.4.3,3.2.5.3,
3.2.7.3,3.2.83

* 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:

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. (lll) 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. 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 protection and

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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digital society. Figure 3.1 gives an overview of the six objectives defined and listed in the
EdgeAl description of work (DoA).

Objective | Objective 2

Develop secure Al-based Provide scalable edge Al-
edge platforms for end-to- based energy-efficient
end hardware/software techniques, methods and
solutions addressing the Al frameworks supporting
design stack and different OSs and hardware
middleware. platforms.

Objective 3

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

Objective 4 Objective 5

Integration of scalable and Implementation of
modular Al Co-design: reconfigurable Al-based
hardware/software, architectures for increasing
algorithms, topologies into the re-use, updatability,
novel Al open architecture upgradability and service life
platforms. of Al.

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

During the reporting period, the work on road-mapping for cross-industrial domains
edge Al requirements and specification were finalised and reported in deliverable D1.7
(m14, January 2024). The work also focused on the edge Al architecture and system
design covering Al methods and tools, Al embedded HW architectures for edge
processing, Al solutions for connectivity and efficient data encoding, Trustworthiness
design principles for edge Al processing, and Al-models and frameworks, system and
subsystem design. These tasks will be finalised in m22 (September 2024) and reported
in the deliverables D2.1 - D2.6.

The deliverables are designed to support the five value chains' activities to achieve the
EdgeAl project's objectives listed below and illustrated in Figure 3.1.

Objective 1 (O1) - Develop secure Al-based edge platforms for end-to-end hardware/
software solutions addressing the Al design stack and middleware. The objective was
addressed in WP1, T1.1 as part of the technology blocks description and the work in VC1,
VC2, VC3, VC4, and VC5.

Objective 2 (02) - Provide scalable edge Al-based energy-efficient techniques, methods
and frameworks supporting different OSs and hardware platforms. The objective was
addressed in WP1, T1.1 as part of the technology blocks description and the work in VC1,
VC2, VC3, VC4, and VC5.

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 was addressed in WP1, T1.1 as part of the technology
blocks description and the work in VC2, VC3, VC4, and VC5.

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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Objective 4 (04) - Integration of scalable and modular Al Co-design: hardware/software,
algorithms, topologies into novel Al open architecture platforms. The objective was
addressed in WP1, T1.1 as part of the technology blocks description and the work in VC1,
VC2, VC3, VC4, and VC5.

Objective 5 (05) - Implementation of reconfigurable Al-based architectures for
increasing the re-use, updatability, upgradability, and service life of Al. The objective was
addressed in WP1, T1.1 as part of the technology blocks description and the work in VC1,
VC2, VC3, VC4, and VC5.

Objective 6 (06) - Provide trustworthy and explainable edge-Al by design solutions with
real-time operation capabilities and dynamic online learning. The objective was
addressed in WP1, T1.1 as part of the technology blocks description and the work in VC1,
VC2, VC3, VC4 and VC5.

Table 3.1: Value chains 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 DistribuFe_d 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 Intelligent Water Tank Energy FE.NXTEN, NXTECH

Optimisation

2.2 Emb_edded. '.Edge Approaches for SINTEF,FE,NXTEN, NXTEC}
Intelligent Distributed Energy Systems

2.3 | Mesh Intelligent Lighting PROLUXSINTEF, 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, SR
. . o STMFR,VPHV, CWRCA,
3.2 |Vineyard — Environment Monitoring TECX, CNRS, UPHE

3.3 |Vineyard - Disease Identification URCA\VPHV, CV, ST¥R, CE/

VPP,CV, URCA, STFR, STMF

34 |The Prise de Mouss e FR. TECX

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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VC4 Mobility - EDI
4.1 | Cognitive Mobile Multi -Agent Platform EDI, IMEC

Network "ML Iw

Roadside Perception Units (RSPU) EDI, IMST.GNT, HUAINTRA.,
4.3 | Condition Monitoring for Mobile Agents NEURQ GNT I I

4.2 |Connected with a LoRa 2.4 GHz Mesh
VC5 Digital Society - NXP-NL

5.1 | Machine Room TECHNQ NXPNL, TUE .‘—..‘

Human Activity Inference in
>2 Office/Home/Industrial Facilities SIG, ALMENDE, TUE, N>t
53 Shared Human and Robot Operating TUE NXRNL, TECHNO
Spaces

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 Table 3.2.

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

The WP1 duration was from project month m01 to m14. WP1 addressed the
requirements and specifications driven by different industrial domains and technology
integrators for the processing solutions for Al at the edge addressing the design stack
and middleware. These requirements were translated into a set of non-functional
requirements (NFRs) and functional requirements (FRs), key performance indicators
(KPIs) and measures that are used to monitor the technology development and the
evolution of the demonstrators during the lifetime of the project.

3.2.1.1 WP1 overall status and summary of key achievements towards the project
objectives

WP1 started as the first WP at the beginning of the project. After the kick-off meeting in
Catania, a regular combined meeting for T1.1 and WP1 was established, moderated by
T1.1 lead partner SINTEF. The work in the first half of the first year was focussed on the
definition of the conceptual framework for edge Al requirements and specifications in
T1.1 with participation of all project partners. The framework as documented in D1.1
formed the foundation for all following activities and was therefore essential for the
achievement of the project objectives. Based on this framework, the partners worked in
the second half of the first year on the requirements and specifications of their
respective use case demonstrators in the industry-related tasks (T1.2-T1.6) which were
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documented in the deliverables D1.2-D1.6, which were all submitted towards the end of
the first project year after a round of internal reviews.

After the submission of these deliverables, the focus for the last two months of WP1 was
on the report on road-mapping for cross-industrial domains edge Al requirements and
specifications (D1.7). This deliverable was submitted at the end of m14 which also
marked the end of the work package. WP1 was completed at the beginning of the
second project year and all deliverables have been submitted.

3.2.1.2 Task level approach

A description of the key achievements on how the work in WP1 has contributed to
achieve the project objectives is given below at task level:

Task T1.1 [VC1-VC5] Conceptual framework and road-mapping for edge Al
requirements and specification [m01-m14]:

Activities on defining SMART functional, and non-functional requirements, and other
common aspects (terminology, relevant standards, etc.) required for edge Al
technologies and applications were established. The work was implemented through
regular meetings to define the principles of implementing the non-functional and
functional requirements for edge Al systems considering the holistic integration view of
hardware, software, Al, and data. The task provided the reference for requirements and
specifications elements needed to industry-related tasks (T1.2-T1.6), which use the
concept as a basis for implementing the analysis for their industry.

The work performed was described in deliverable D1.01 - Report on a conceptual
framework for edge Al requirements and specification submitted in RP1. It covers the
results for defining a conceptual framework for defining requirements, other common
aspects (terminology, relevant standards, etc.), and trends in edge Al research and
innovation. The deliverable served as a reference for applying these concepts in the
different value chains industries for defining the non-functional and functional
requirements of the demonstrators in D1.02-D1.06.

The work on road-mapping for cross-industrial domains edge Al requirements and
specifications has also concluded. The report belongs to task T1.1 but relied on the
results from tasks T1.2-T1.6 which are covering the different domains separately. The
report D1.07 was finalized and submitted at the beginning of this period.

Task T1.2 [VC1] Digital industry - requirements and specification for edge Al [m01-
m12]:

The task addressed the analysis of requirements and specification for edge Al in the
domain of digital industry based on the common factors elaborated in T1.1.
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The work has focused on the analysis of typical edge Al applications in the domain of
digital industry, addressing quality management/ quality control such as digitized
control systems with advanced sensing, automated defect classification, virtual
metrology, and the implementation of a digital tacit knowledge platform.

The task-specific requirements and specifications (functional, non-functional
requirements), KPIs, measures and the standards necessary for the development of the
demonstrators in value Chain - Digital Industry were described in close cooperation
between the partners and reported earlier in the deliverable D1.2 (Report on digital
industry requirements and specification for edge Al) and used as background to D1.7
(Report on road-mapping for cross-industrial domains edge Al requirements and
specification) submitted in m14.

The requirements and specifications defined in this task form the basis for
developments in subsequent work packages related to architecture and system design,
evaluating, benchmarking, validating, and testing the developed demonstrators.

Task T1.3 [VC2] Energy industry - requirements and specification for edge Al [m01-
m12]:

The task addressed the analysis of requirements and specification for edge Al in the
domain of energy industry based on the common factors elaborated in T1.1. The work
was focused on the analysis of typical edge Al applications and the definition of non-
functional and functional requirements and specifications (KPIs and measures) for the
demonstrators. The activities addressed the requirements and specifications of the edge
Al based demonstrators in the domain of energy industry: VCD2.1 Intelligent water tank
energy optimisation, VCD2.2 Embedded edge approaches for intelligent distributed
energy systems, VCD2.3 Mesh intelligent lighting, and VCD2.4 Efficient Al based attack-
detection for security sensitive edge devices and systems.

The results were reported in deliverable D1.3 (Report on energy industry requirements
and specification for edge Al) and used as background to D1.7 (Report on road-mapping
for cross-industrial domains edge Al requirements and specification) submitted in m14.

Task T1.4 [VC3] Agri-food and beverage industry - requirements and specification
for edge Al [m01-m12]:

The task addressed the analysis of requirements and specification for edge Al in the
domain of agri-food and beverage industry based on the common factors elaborated in
T1.1. The activities focused on defining the requirements for different environments for
Edge Al inference such as: vineyard with robots, vehicles and cameras, vineyards with
static sensors and cellars with bottle sensors.

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.
14



<hipsgy

Co-funded by
the European Union

The requirements include the specificity of the type of data (images require more
computation and memory compared to time series collected by sensors), the possible
harm caused by the conditions in the environments (sensor cables being cut in the
vineyard, dust covering the cameras and edge devices on the vehicles, overheating due
to summer temperatures or inadequate ventilation flow), the energy requirement
(example: Jetson Nano is not suitable for on-battery functioning), network requirement
(necessary for the wireless sensor networks at the vineyards and cellars, usefulness is
not so obvious for yield estimation/disease detection beside GPS) and the level of
acceptable accuracy (relevant industrial metrics must be defined at different step of the
demonstrators, ex: (1) grape detection accuracy, (2) berry counting accuracy, (3) weight
estimation accuracy and (4) yield prediction accuracy).

The work was focused on the analysis of typical edge Al applications and the definition
of non-functional and functional requirements and specifications (KPIs and measures)
for the demonstrators. The activities addressed the requirements and specifications of
the edge Al based demonstrators in the domain of agri-food and beverage industry.

The results were earlier reported in D1.4 (Report on agri-food and beverage industry
requirements and specification for edge Al) and used as background to D1.7 (Report on
road-mapping for cross-industrial domains edge Al requirements and specification)
submitted in m14.

Task T1.5 [VC4] Mobility industry - requirements and specification for edge Al
[m01-m12]:

The achieved results achieved in T1.5 and reported in the deliverable D1.5 - “Report on
mobility industry requirements and specification for edge Al” were analysed in T1.1 and
consolidated to highlight commonalities and differences for edge Al in different
industrial domains described in deliverable D1.7 submitted in m14.

Task T1.6 [VC5] Digital society - requirements and specification for edge A [m01-
m12]:

The task addressed the analysis of requirements and specification for edge Al in the
domain of digital society based on the common factors elaborated in T1.1.

The work was focused on the analysis of typical edge Al applications and the definition
of non-functional and functional requirements and specifications (KPIs and measures)
for the demonstrators. The activities address the requirements and specifications of the
edge Al based demonstrators in the domain of digital society.

Specifications and requirements for all demonstrators in the value chain digital society
have been described in the first deliverable of T1.6 (D1.6) delivered in m12. Since then,
the monthly meetings have continued, 2 VC5 workshops have been organized for
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technology know-how exchange (about transformers and the radar processing pipeline).
In addition, the value-chain and its partners provided their status-updates in the EdgeAl
Consortium meeting, and in the various Tasks they participate in, in WP2, WP3, WP4.

3.2.1.3 Beneficiary involvement

Description of the work carried out in WP1 per beneficiary involved is given in the table

below:

Table 3.2: Description of the work carried out in WP1 at beneficiary level

No

Beneficiary

Description of work in WP1

01

SINTEF

The work on road-mapping for cross-industrial domains edge Al
requirements and specifications carried out in tasks T1.2-T1.6 and
reported as planned in this period (D1.07/T1.1).

02

IFAT

IFAT is leading VC1 - Digital Industry and coordinated and aligned the
activities in VC1. Monthly alignment meetings with involvement of all
VC1 demonstrator leads have been set up. Additionally, IFAT leads
VCD1.01 and coordinated the activities between IFAT, the research
partner TU Vienna and the SME SCUBE.

In the reporting period m01 - m13, IFAT firstly contributed actively to
task T1.1 and respective deliverable D1.1 as well as to T1.2 with
respective deliverable D1.2. SSMA relevant technology blocks were
identified and documented. Secondly, IFAT as responsible organization
for deliverable D1.2, coordinated the contribution to the deliverable
D1.2 and finalized the document. Together with the partners SCUBE
and TU Wien, IFAT focused on the analysis of the functional and non-
functional requirements of the demonstrator VCD1.1 in VC1 (Digital
Industry), which then were described in detail in D1.2. Results of VCD1.1
within WP1 were evaluated and highlighted in D1.7 within period m14 -
m20.

03

AMS-AT

In the reporting period m01 - m13, AMS-AT contributed to task T1.1,
task T1.2. As part of T1.2, AMS-AT is leading VCD1.02 - Virtual
Metrology. Functional and non-functional requirements based on
ISO/IEC 25010 were defined for Virtual Metrology and reported in D1.2.
Furthermore, the system architecture for the demonstrator was
defined. Results of VCD1.2 within WP1 were evaluated and highlighted
in D1.7 within period m14 - m20.

04

SCUBE

Finalised the EdgeAl specific criteria for demonstrator requirements.
Contributed to specification discussion for VCD 1.1. from SW
engineering point of view. Understanding and considering certain key
aspects from ISO 25001:2014 standard when defining VCD 1.1.

In the VC Digital Industry, we concentrated on the primary goals, key
performance indicators (KPIs), and strategies for collaboration. This
included sharing and understanding each other's plans and
competencies with IFAT, TUWIEN and AMS-AT. Following foundation for
collaboration has been achieved:

T1.1. VeriACT is available as a verification management tool in its
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current initial release version for EdgeAl project. It can be used for
demonstration and presentation to project partner organisations.

T1.2 SCUBE provided information and a system level SW architecture of
demonstrator VCD 1.01. Together with IFAT and TUWIEN demonstrator
requirements were evaluated and defined based on ISO 25001:2014
standard.

TUWIEN finalised the WP1 work with collaborations with IFAT and
SCUBE. Together with the partners, TUWIEN participated in developing
the demonstrator description, functional and non-functional
requirements, KPIs, verification and validation methods on SSMA.

05 TUWIEN

IMEC  contributed to the definition of the traversable
assistance/detection use case scenario and its requirements in the
framework of VCD4.1. This demonstrator, co-developed between EDI
and IMEC, aims for a traversable assistance/detection between a flying
drone and a ground vehicle to ensure environment-aware driving.
06 IMEC Through its activities in T1.5, T2.2, T2.5, T3.2, T4.3, T5.5 and T6.5, IMEC
will focus on the drone sensor processing and fusion for this
demonstrator. In addition, IMEC also contributes to the strategic road
mapping activities in T1.1, T5.1 and in WP7. In the frame of T1.1, IMEC
contributed to the definition in the conceptual EdgeAl framework
reported in D1.1 along with the road mapping reported in D1.7.

NXP-DE was leading WP1 and finalising the overall progress of the WP.
As a partner NXP-DE contributed to the development of a conceptional
framework for edge Al requirements and specifications, focussing on
processor architecture and more specifically security aspects and attack
resilience.

In task T1.3, NXP-DE worked with partner UZL on the analysis of the
requirements of their common demonstrator VCD2.4 in VC2 (Energy)
with a focus on Al models and algorithms and requirements.

07 NXP-DE

For WP1, GNT collaborated with the EdgeAl partners in defining the
solution design and associated functional and non-functional
requirements related to the overall framework (T1.1), VCD 1.4 (T1.2) and
VCD 4.2 (T1.5), with a particular focus on cyber-security aspects in loT
08 GNT communications. GNT has participated in all WP1 meetings and in all
recurring meetings organised by the VCD1.4 leader (monthly basis) and
the VCD4.2 leader (bi-weekly basis). For WP1, GNT provided some
updates in its contributions for D1.01 (overall EdgeAl framework), D1.02
(VCD1.4) and D1.05 (VCD4.2) and D1.07.

NEURO finalised their WP1 work. Supported VC4 (Mobility) in the
09 NEURO development of an exemplary conceptional framework for edge Al
computing in a power and bandwidth limited environment.

10 COGNI N.A.

Finalized the contribution to WP1 by defining the technology block of
the Edge Al Communication. This comprises the objectives and activities
L IMST around the Wireless Mesh Network Development for Edge Al-enabled
applications. Engaged in discussions with partners regarding use cases,
functional and non-functional requirements related to T1.5 (VC4) and
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additional usage in VCD2.3. Conducted investigations into existing
wireless mesh protocol concepts for the design and implementation
phase of the new 2.4 GHz LoRa Mesh Radio Stack. Participated in the
Workshop on Edge Al functional and non-functional requirements (11
April 2024).

12

HUA

HUA finalised their WP1 work regarding demonstrator VCD4.2 by
providing tinyML applications on detection algorithms and defining the
FRs and NFRs. During the past months, we have identified the
functional and non-functional requirements of the Obstacle Recognition
algorithm which will be able to monitor the environment of an
intersection filled with vehicles, in real-time, and simultaneously had
extensive conversations in VCD4.2 meetings for our next steps and the
progress of our work. Furthermore, we have identified the datasets that
will be used along with the Training Implementation where the model
selection we choose a pre-trained Convolutional Neural Network (CNN)
such as Yololite. This model is a CNN that divides the input image into
a grid of cells and predicts the bounding boxes and class probabilities
for each cell. YoloLite was designed to create a smaller, faster, and
more efficient model increasing the accessibility of real-time object
detection to a variety of devices.

13

uzL

UZL finalised their work in WP1. Investigated the specific requirements
for trustworthiness in Al models used for the proposed use-cases and
their respective accelerators. This also included the different definitions
of trustworthiness, and the unique challenges associated with the use
of Al models. Focused on the processor architecture and more
specifically security aspects and attack resilience. Worked together with
partner NXP-DE on the analysis of requirements for the common
demonstrator VCD2.4 in VC2 (Energy). The focus was on Al models and
algorithms and their requirements on the hardware.

14

INTRA

N.A.

15

STM-FR

Contribution to delivery D1.07. The other activities completed during
Project Year 1.

16

STMR-FR

Contribution to delivery D1.07. The other activities completed during
Project Year 1.

17

VPHV

VPHYV finalised their contribution to the development of the framework
to define the FRs and NFRs for the demonstrators and prepare the
application of the concepts to the implementations to be targeted in
VCD3.1, VCD3.4 and VCD3.3.

17.1

cv

CV finalised their contribution to the development of the framework to
define the FRs and NFRs for the demonstrators and prepare the
application of the concepts to the implementations to be targeted in
VC3 (VCD3.1 to VCD3.4).

17.2

VPP

VPP contributed to the development of the framework to define the FRs
and NFRs for the demonstrators and prepare the application of the
concepts to the implementations to be targeted in VCD3.4.

18

TECX

TECX was involved in finalizing the requirements for demonstrators 3.2

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.

18



<hipsgy

Co-funded by
the European Union

and 3.4.

19

CEA

Finalised the contribution to the development of the framework to
define the FRs and NFRs for the demonstrators and on the technology,
block addressing neuromorphic accelerators architectures.

20

INPG

Finalised the contribution to the development of the framework to
define the FRs and NFRs for the demonstrators. INPG collaborated with
URCA for VC3, to analyse application requirements and specifications.
The data quality is an important NFR which is very much impacted by
the environmental conditions and need be considered for the Al
functional capability and the performance efficiency at the edge. INPG is
the leader of the T3.1 concerning the methods and tools for Al-based
hardware development, and responsible for deliverables D3.1 and D3.7.

21

URCA

Finalised the contributions in WP1. Focused on selecting a set of
frameworks adapted to the different tasks on VC3 and to define
datasets and other configuration parameters to guide the development
of the demonstrators.

22

CNRS

Finalised the WP1 contribution to the development of the framework to
define the FRs and NFRs for the demonstrators.

22.1

UPHF

UPHF finalised the WP1 focuses on exploiting Approximate Computing
to reduce energy consumption and resource utilisation of Edge Al
implementations. Moreover, we are interested in developing secure and
privacy-preserving Approximate nodes for Federated Learning systems.
In this period, we worked on a thorough collection of the state-of-the-
art works on Federated Learning and Hardware approximation
techniques. We also framed the requirements and specifications
expected from approximate Edge Al devices. We defined the metrics we
will be using for concrete evaluation of our approach.

23

STM-IT

STM-IT finalised the WP1 contribution to the definition of the
requirements for the implementations to be targeted in VC1. STM-IT
provided the overview of the capabilities of the computing platforms
available and the possibility to optimize the software development to
run on them. STM-IT collaborated with the partners of VC1 for the
selection of the platforms capable to support the applications foreseen
in the Value Chain 1, and for the VC1.5.

24

SCM

Finalised their contribution to the work of WP1 by giving its support in
defining functional and non-functional requirements and specifications,
including verification and validation metrics for the major improvement
of in-line quality checks, as enabled by localized Al-on-the-edge, capable
of, object and defects recognition, machine vision, smart sensor nodes.

241

CSR

Finalised the SCM support to the work of WP1, in defining functional
and non-functional requirements and specifications, including
verification and validation metrics for a major improvement of in-line
quality checks as enabled by localized Al-on-the-edge, capable of object
and defects recognition, machine vision, and smart sensor nodes.

25

HTS

Finalised their WP1 contribution to developing the framework to define
the FRs and NFRs for the demonstrators (5 P/m) and to study and test
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technologies relevant to the demonstrator. In particular, HTS performed
the following further activities: a) relevant AOI and Intelligent AOI
systems, i.e. OMRON AI-AOI VT-S1080, used from m4 to m13 for EdgeAl
research were studied so that they may be included in the
demonstrator to verify if the KPIs achieved by EdgeAl solutions may
outperform the ones of stand-alone advanced AOI systems available on
the market (5 P/m) and b) a data set was outlined using the digital
specific boards bought for the EdgeAl project and the data set will be
suitable for training EdgeAl algorithms was defined assuming it will be
installed on either a GPU server or a NAS respectively for training and
continual learning for 5 P/m. Three senior researchers with high skills in
Digital Systems Design and Production and AOI Systems were employed
for a total of 15 P /m. in the m01-m13 period.

26

DEEPS

Finalised the WP1 contribution to the development of the framework to
define the FRs and NFRs for the demonstrators

27

XTE

XTE, in partnership with UNIBO, SCM, and HTS, has launched an
ambitious initiative to enhance the explainability of EdgeAl algorithms
by using user surveys as a crucial source of actionable insights. A
comprehensive benchmarking exercise of popular survey platforms has
been conducted, laying the groundwork for defining guidelines,
methodologies, and initial engagement strategies for users within
Italian cluster use cases. In the next phase, we plan to organize custom
focus groups and brainstorming sessions within this cluster. These
meetings will enhance the understanding of explainable decision-
making and data inference processes among the HW/SW developer
community and help identify the priority areas that require user
surveys and targeted interventions. The goal is to adopt a user-centric
approach, where wusers' perspectives significantly contribute to
improving the clarity of EdgeAl algorithms. This combination of
technical innovation and user feedback will guide us towards our aim of
developing more explainable and effective EdgeAl solutions.

The activities have resulted in two questionnaires administered to
potential users of the woodwork (VCD1.5) and the defect detection of
SOM Assembly (VCD1.6), specifically within the personnel and
customers of SCM and the staff of HTS.

No further activities have been carried out in this work package during
the reported period (m14-m20). Further activities with SCM and HTS
have been conducted in WP2.

28

UNICA

Within WP1, UNICA has participated in the definition and identification
of technology blocks. According to the harmonization with other
partners activity, UNICA has studied literature and focused preliminary
activities on the following technologies:

a) Toolflow and utilities: UNICA has focused on studying techniques for
architecture-aware  neural architecture search, training and
augmentation for use-case specific datasets, and deployment with
adequate quantization, usable on the EdgeAl use-cases. Specific
emphasis was on design techniques for time convolution networks,
transformers, autoencoders and spiking neural networks for event-
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based sensor analysis.

b) Algorithms: UNICA has studied and tested the implementation of
several algorithm alternatives, such as TCNs, tiny transformers and
autoencoders for time series classification and anomaly spotting, as
well as vision transformers and tiny yolo for object classification and
detection.

Spiking neural networks have also been initially tested on different
tasks, assessing different methods for event encoding and network
topologies on different dataset types and different tasks.

¢) Processing platform: UNICA has performed several exploratory
design and programming experiments to accelerate Al on FPGAs (ultra-
low power or mid-size embedded capable devices) and to port new Al
inference on highly parallel heterogeneous microcontrollers.

In Task 1.1, UNIBO actively engaged in delineating and identifying
technology blocks. In alignment with collaborative efforts with other
partners, UNIBO played a pivotal role in formulating a framework for
specifying Functional Requirements (FRs) and Non-Functional
Requirements (NFRs) for the demonstrators. UNIBO also delved into a
comprehensive examination of literature and conducted preliminary
29 UNIBO investigations into key technologies, namely Model Architecture
Development, Model Compression Phase, Network Architecture Search
and Hardware for Edge Al. UNIBO initiated collaborations pertaining to
activities in T1.2, VC1.5, VC1.6, and T1.4. These discussions centred
around evaluating use cases within the demonstrators, defining
available technologies, and collecting datasets to enhance the
collaborative efforts of the project.

In task T1.1, UMIL contributed to the analysis, investigation, and design
of innovative techniques for training deep neural networks at the edge,
emphasizing optimization methods such as quantization, pruning,
distillation, and trustworthy processing based on explainable Al. UMIL
focused on the following key activities: a) explored the requirements of
explainable Al techniques to maintain high interpretability and
explainability levels in low-data training regimes; b) investigated
explainable properties suitable for edge system; c¢) developed
methodologies and learning strategies for image generation based on
quantized models and limited training data; d) investigated and
developed generative and optimization methods for quality control in
woodwork production on embedded hardware.

30 UMIL

In task T1.1. EDI as a leader of value chain 4 - Mobility and two of its
demonstrators VCD4.1 and VCD4.2 contributed on extracting the
common aspects of the value chain and its demonstrators, especially in
the context mobile and static agents. The results of VC4 within WP1
were analysed and consolidated to highlight commonalities and
differences for edge Al in different industrial domains described in D1.7.

31 EDI

Establishing high-level requirements for its enabling technology. The
context within this is done, is the Value Chain Digital Society. In this VC
we focussed on the main objectives, KPI's and the steps towards
cooperation, in which also each other’s plans and competences were

32 NXP-NL
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introduced.

In addition, we are already prototyping NXP-NL's own technology
around Neural Architecture Search for a variety of use-cases and types
of data and explaining that to the partners for mutual understanding
and towards collaboration.

33

SIG

Contributed to detailing use cases and drafting requirements.
Coordinated and organized use case and requirements discussions
within VC5.

34

TECHNO

No further contribution in this reporting period.

35

ALMENDE

Contributed to the development of the framework to define the FRs and
NFRs for the demonstrators.

36

TUE

Contributed to the development of the framework to define the FRs and
NFRs for the demonstrators. As significant developments in Al
happened after the proposal phase, TUE took care that the
demonstrators are updated with these recent advances in Al including
vision foundation models.

37

FE

Contributed to the final stage of the road-mapping for cross-industrial
domains edge Al requirements and specification, based on the work
carried out in the energy domain (VC2) and its demonstrator VCD2.1.
The work was reported in deliverable D1.07 (T1.1) as planned.

37.1

NXTEN

Contributed to the final stage of the road-mapping for cross-industrial
domains edge Al requirements and specification, based on the work
carried out in the energy domain (VC2) and its demonstrators VCD2.1
and VCD2.2. The work was reported in deliverable D1.07 (T1.1) as
planned.

38

PROLUX

Contributed to the final stage of the road-mapping for cross-industrial
domains edge Al requirements and specification, based on the work
carried out in the energy domain (VC2) and its demonstrator VCD2.3.
The work was reported in deliverable D1.07 (T1.1) as planned.

39

NXTECH

Contributed to the final stage of the road-mapping for cross-industrial
domains edge Al requirements and specification, based on the work
carried out in the energy domain (VC2) and its demonstrators VCD2.1,
VCD2.2 and VCD2.3. The work was reported in deliverable D1.07 (T1.1)
as planned.

40

ITML

WP1 activities completed during Project Year 1 and have been reported
in D8.4.

41

CONV

N.A.

42

HMU

Contributed to the development of the framework to define the FRs and
NFRs for the demonstrators.

43

AMS-CH

In the reporting period m01 - m13, AMS-CH contributed to the
definition of the system architecture of the demonstrator for VCD 1.3.
AMS-CH provided interferometry sensor and data for VCD 1.3. AMS-CH
also participated in functional and non-functional requirements
definition and early-stage scientific activities. Results of VCD1.3 within
WP1 were evaluated and highlighted in D1.7 within period m14 - m20.
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Contributed to the sensory processing architecture for VCD1.3. SYNS
44 SYNS provided advice, debugging and support in collecting and using
datasets collected for VCD1.3.

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

The WP2 duration was from project month m08 to m22. WP2 focused on system/sub-
system software and architectural design of edge Al components including a
combination of hardware, software, middleware, Al methods, data models and sources
as part of Al-based electronic component and systems for the processing solutions at
the edge. The WP addressed the conceptual system/sub-system level design of
heterogenous Al systems that is used in WP3 and WP4 for detailed Al-based
HW/SW/algorithms design for edge real time monitoring, edge processing, analytics for
implementing Al and machine and deep learning solutions in various industrial
applications.

3.2.2.1 WP2 overall status and summary of key achievements towards the project
objectives.

The WP2 was running in parallel with WP1, WP3 and WP4. Based on the requirements
and specifications defined in WP1, the architecture and system design were developed
in an application-agnostic way, reflected by a technology-oriented definition of the tasks,
bringing together partners from different application areas. In bi-monthly WP2 meetings
task leaders reported the status on task level and aligned on the next steps. The
approach towards the project objectives was defined on task level. All deliverables of
WP2 D2.1 - D2.6 were submitted in time in m18. The critical risks considered at the
beginning were not encountered during the WP2 phase, and no new risks were
identified during the project. The dissemination level of the deliverables in WP2 was set
to EU-C: EU Classified. The dissemination level EU-C was incorrect for these
deliverables. After consultations with the Chips JU PO, a GA amendment process was
started in m20 of the project to update the dissemination level of all deliverables with
dissemination level EU-C in WP2 and change it to dissemination level SEN (SENSITIVE).
The submission due date of the deliverables was adjusted and set to m22.

3.2.2.2 Task level approach

A description of the key achievements on how the work in WP2 has contributed to
achieve the project objectives is given below at task level:

Task T2.1 [VC1-VC5] Al methods and tools [m08-m22]:
The efforts in this task are concentrated on the crucial role of Al methods and tools in

the design, management, and deployment of Al-based components. It highlights the
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multifaceted challenges involved in creating a stable and reliable ecosystem that
facilitates swift market access. Key challenges addressed include data acquisition and
versioning for explainable Al, ensuring model quality in terms of accuracy, latency, and
energy efficiency, and providing robust tool support for deploying Al models to low-end
Edge platforms in an optimized and scalable manner. In addition to these technical
aspects, the task outlines the development of linked demonstrators, which will serve as
practical examples to showcase the real-world application and integration of these Al
methods and tools. These demonstrators will illustrate how the proposed solutions can
be effectively implemented in various industries, thereby validating their practicality and
scalability. By addressing these comprehensive challenges, the task aims to pave the
way for Al-driven solutions in the market.

The results have been reported in D2.1 - Report on high-level architecture and design for
Al methods and tools.

The D2.1 focuses on the crucial role of Al methods and tools in the design, management,
and deployment of Al-based components. It highlights the multifaceted challenges
involved in creating a stable and reliable ecosystem that facilitates swift market access.
Key challenges addressed include data acquisition and explainable Al, ensuring model
quality in terms of accuracy, latency, and energy efficiency, and providing robust tool
support for deploying Al models to low-end Edge platforms in an optimized and scalable
manner. In addition to these technical aspects, the task outlines the development of
linked demonstrators, which will serve as practical examples to showcase the real-world
application and integration of these Al methods and tools. These demonstrators will
illustrate how the proposed solutions can be effectively implemented in various
industries, thereby validating their practicality and scalability.

Figure 3.2: VCD1.3 Setup

For instance, the VCD1.3 combines a custom Self-Mixing-Interferometry based sensor
from AMS-CH and a Spiking Neural Network (SNN) ASIC implementation from SYNS to
realize gesture recognition at the edge. A picture of the current setup under
This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
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development is shown in the below figure. The setup connects the Xylo-Audio
development kit from SYNS (left) and a touch interface integrating the AMS-CH sensor
(right).

By addressing these comprehensive challenges, the task aims to pave the way for Al-
driven solutions in the market.

The efforts within this task focused first on setting up the dataset collection and
labelling. This process also included the identification of the most appropriate datasets
as well the selection of the most appropriate data structure for training the Al model. In
this direction partners in this task have also analysed the relevant aspects related to Al
explainability and Al optimization techniques at the Edge, identifying the state of the art,
best practices, and research challenges.

Finally the efforts also focused on the investigation of the most appropriate Al tooling to
be used/enhanced in the project to better address the different VCDs.

The results were reported in D2.1 - Report on high-level architecture and design for Al
methods and tools.

This report covers high-level architecture for implementing novel Al methods and tools
for designing, managing, and deploying Al-based components.

This deliverable emphasizes the critical role of Al methods and tools in designing,
managing, and deploying Al-based components. It outlines the challenges involved in
creating a stable and reliable ecosystem for agile market access. It also addresses the
key challenges including data acquisition and versioning for explainable Al, ensuring
model quality regarding accuracy, latency, and energy efficiency, and providing tool
support for deploying Al models to low-end edge platforms in an optimized and scalable
manner. In addition, it provides some details about the linked demonstrators that will be
developed to showcase the practical application and integration of these Al methods
and tools in real-world scenarios.

For VC4 an edge-oriented system architecture, which is suitable for the application of Al
on loT time-series data, was developed to enable the transfer of Al capabilities to the
edge. The target is to be able to process data with Al as close to the source as possible
and limit upstream data transfers to the cloud to the minimum.

A comprehensive system architecture scheme is proposed to support such a transition
of Al capabilities to the edge of 1oT networks. The scheme presented in the following
Figure is based on an evolution and transformation of a scheme, which originally
operates exclusively at the cloud. The new, edge-oriented scheme aims to offer a
versatile reference architecture that can support use cases where loT data from multiple
sensors in the field need to be processed using Al.
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The overall proposed system assumes that a single or a limited number of sensor data
streams are processed using Al components that are hosted on a resource-constrained
edge device at a close physical proximity to the sources.

Meta-Edge / Fog / Cloud
Host Infrastructure

R
docker

Deep Edge
Host Device
#01

Figure 3.3: Edge-oriented architecture scheme

The scheme also assumes that there are multiple instances of such a unit, i.e,
composed of the device and the hosted software providing the Al capabilities,
distributed across different locations at the edge. The scheme is complemented by a
limited number of services hosted on higher layers (i.e., meta-edge, fog or cloud) that
are necessary for orchestrating the operation of the edge units and for collecting
inference results from the edge to relay them to intended recipients for consumption.

Task T2.2 [VC1-VC5] Al embedded HW architectures for edge processing [m08-m22]:

This task addressed the development of novel hardware architectures and designs to
meet application requirements for various use cases in the edge-continuum that cannot
be covered by existing traditional architectures.

Based on the requirements and specifications that were defined in WP1, this task
focused on the conceptual design of the architectures for Al embedded hardware at the
edge.

In regular meetings the partners aligned on the task progress and the way forward.

The results of the work performed in T2.2 were reported in D2.02 - Report on
architecture, design, and partitioning for Al embedded HW architectures at the edge.
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Deliverable D2.02 presents the design considerations for Al embedded hardware,
including novel heterogeneous computation units (e.g., neuromorphic) and periphery. It
elaborates on resilient and high-performance architectures and partitioning concepts to
maximize the throughput and/or latency for specific computations/operations.

The deliverable reports on architectures, design, and partitioning for Al embedded HW
architectures at the edge and the deployment at the demonstrators from the Value
Chains 1-4 and includes an additional sub-chapter for Technology Blocks that are not
tied to a single demonstrator.

The picture below illustrates the HW design of VCD1.5 - Al-based Quality Control for
Woodwork Production Process.

Low Level Protocol / High bandwidth Pre processed data ready for Al
data: optical sensor arrays, time series based algorithm
Sampling unit (2) (or dedicated Processing unit (3): Industrial PC /
Sensors (1) o electronics): for sensor data > FPGA / Dedicated HW / Board with
sampling, pre elaboration and HW Accelerator for Al algorithm
external communication computation

Al based algorithm estimation data:
low data rate (for example quality
estimation of wood panels)

A

HMI/PLC (4)
)‘ | L Based on the information from Al
! J algorithm the machine can stop the
. - production for adjust output quality
Machine - process

Figure 3.4: HW design of VCD1.5

An efficient Attack-Detection based on Neural-Networks for Security Sensitive Systems
was analysed for VCD2.4.

\ [
Memory Communication RNG
RAM/ROMY/Flash Interfaces
Memory
Managment Central Processing Unit Sensors
Unit
Edge Al | Coprocessor
detection block P
LT 71 1

Figure 3.5: Al-based attack-detection block within the micro-edge system

The architecture of the environment perception agent was developed for VCD 4.1.
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Figure 3.6: Block schematic of the VCD 4.1 UAV (unmanned air vehicle) perception agent.

Task T2.3 [VC1-VC5] Al solutions for connectivity and efficient data encoding [m08-
m22]:

This task addressed the need for innovative Al connectivity solutions and efficient data
encoding enabling a swift and reliable communication between multiple entities.

Multiple entities require efficient concepts for data transfer. The design of novel
communication approaches has started. Al-based data processing has been investigated
to offer optimized data at the application level. The activities were in alignment with
Objective 2.3 Al embedded architectures features related to energy-efficiency,
connectivity, and data encoding and 2-4 design principles.

Several discussions between involved partners about requirements, specifications and
concepts have taken place to ensure alignment and clarity for the project's development
phases.

The results have been documented in D2.3 - Report on Al-based architectural concepts
and designs for connectivity and efficient data encoding. The deliverable D2.3 document
provides an overview of decentralized intelligence at the deep- and meta-edge,
comprising multiple entities that require highly efficient concepts for data transfer of
remote sensors (data collection) or with each other (data transfer). The communication
approaches introduce novelties on the physical, protocol stack, and data layer. For the
latter, Al-based data encoding was investigated to offer application-optimized encoding
of the data in latent space. Based on the design in T2.4, an efficient and trustworthy
communication will be enabled.

The document D2.3 presents concepts and designs for edge Al-enabled applications and
Al solutions focused on connectivity and efficient data encoding. The technical details of
following deployments at value chain demonstrators or technology demonstrators are
described:
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The LoRa communication approach for mesh intelligent lighting applications for
value chain demonstrator VCD2.3

The efficient Process Data Analysis in Semiconductor Manufacturing

An approach for mesh communications based on existing 2.4 GHz hardware
components, which was applied in two value chain demonstrators VCD2.3 and
VCDA4.3

A communication system based on Sub-GHz LoRaWAN for grapevine sensory
monitoring

The design choices for motion sensing using RF mesh network technology

A low-bandwidth smart sensor approach for gesture recognition at the edge

The following Figure shows the Network Topology Principle. The topology includes

several types of LoRa Mesh nodes with varying functionalities and responsibilities such
as LoRa Mesh Router (R), LoRa Mesh End Nodes (E), LoRa Mesh Coordinator (C) and
LoRa Mesh Access Point (AP).

® %o

o © o

* ¥

L
o

E =end node
R = router

AP = accesspoint (includes router func. )
C = coordinator ;
R + E = combination of router & end node °‘ -

AP + C = combination of accesspoint & coordinator .

Figure 3.7: Network Mesk topology principle

The 2.4 GHz LoRa Mesh network can include multiple routers, end nodes, and access

points. However, it requires a centralized management by a single coordinator.

To enable efficient Process Data Analysis in Semiconductor Manufacturing a solution for

Log File analysis was developed that leverages the capabilities of small Large Language
Models (LLMs) and the concept of Retrieval-Augmented Generation (RAG).

This approach aims to optimize the processing, storage, and retrieval of log data on the
edge, enhancing efficiency and scalability. The concept is shown in following Figure.
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Figure 3.8: Detailed concept of Log File Analysis with RAG + LLM

The concept diagram visually represents the flow of log data from collection to
utilization, highlighting the interaction between EdgeSSMA (Edge-based Smart
Semiconductor Manufacturing Assistant), LLMs, and the local vector database.

Task T2.4 [VC1-VC5] Trustworthiness design principles for edge Al processing [m08-
m22]:

This task addressed the need for trustworthy, explainable, and interpretable Al in the
context of processing at the edge, with the purpose of increase the level of confidence
and trust in the decision performed by Al models and especially deep neural networks.

First, the work focused on the analysis of the requirements posed by embedded
processing to the application of explainable Al methods, based on the common factors
of previous tasks, in particular Task 2.1.

Second, the work consisted in the study and realization of original training approaches
for Al models able to work with datasets of limited dimensionality, at the same time
incorporating methods for measuring explainability, to ensure that the models maintain
the same level of trustworthiness.

The results were reported in D2.4 - Report on design and architectural concepts for
implementing trustworthiness principles at the edge.
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This deliverable presents Al-based HW/SW architectures to accomplish trust by design. It
covers methodologies to implement trustworthy and explainable Al at the edge and
concepts to monitor the integrity of a system and to detect physical and logical attacks.

This deliverable describes the design and architectural concepts for implementing
trustworthiness principles at the edge, divided into three subsections: i) “Explainable
CNN architectures and training”, ii) “Privacy-aware localization”, and iii) “Adversarial
attacks protection”.

In the first subsection, the deliverable addresses the problem of designing explainable
Al models based on Convolutional Neural Networks (CNN). The problem of explainability
in CNNs is introduced and the class of methods based on the gradient-weighted class
activation mapping (Grad-CAM) is presented, which represents one of the most used
approaches to explain the predictions of CNNs. A novel approach based on an
innovative CNN-based architecture, that has the purpose of improving Grad-CAM-based
explainability, is also described.

Figure 3.9: An example of CAMs generated using the ScoreCAM [4] method. (a) Input image,
(b) ResNet-18 trained from scratch, (c) ResNet-18 trained from scratch with the additional
Feature Disentanglement (FD) module.

The above Figure shows the effects of a disentangle module added within the layers of a

ResNet-18 architecture trained from scratch.

In the second subsection, the deliverable addresses the problem of performing a
privacy-aware localization using loT and edge devices. In fact, while localization
approaches are useful in a wide range of applications, it is of uttermost importance that
the data associated with the localization remains confidential. In particular, the section
presents the Crownstone architecture, based on federated loT devices, with information
exchanges encrypted using the Advanced Encryption Standard (AES).

In the third subsection, the deliverable describes approaches to make Al models,
particularly CNNs, robust to adversarial attacks. Preventing such attacks is important to
avoid external attackers exploiting weakness of the models or backdoors to use Al
models in ways for which they were not designed for. First, the section addresses the
problem of securing the communications between the user and the model, by
This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
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implementing authentication, authorisation and encryption mechanisms. Then, the
section presents a sensitivity analysis and a noise tolerance analysis of the models, to
evaluate to which extent the inputs can be perturbed, before the models start giving
erroneous predictions.

The deliverable is concluded, by presenting the advancement over the state of the art,
future works, and the contributions related to the corresponding VCDs.

Task 2.5 [VC1-VC5] Scalable and hybrid Al-based HW/SW co-design [m08-m22]:

The efforts within this task were focused on design principles for scalable and hybrid Al-
based HW/SW co-design and architectures that enable vertical scaling between micro-,
deep-, and meta-edge deployment. Overall, the WP activities were in alignment with
Objective 2.4 by achieving efficient neural network and neuromorphic system
implementations at the edge and by integrating hardware and software optimization
techniques.

The report of the task encompasses several aspects, starting with descriptions of
scalable and hybrid Al-based HW/SW co-design and respective design principles
identified and described in collaboration by all the involved partners, and further
continues with how the design principles are being considered in VCD1.5, VCDA4.1,
VCD4.2, VCD4.3 and VCD5.2. The results were reported in D2.5 - Report on scalable and
hybrid Al-based HW/SW co-design and architectures.

This report covers an overview of design principles of scalable and hybrid Al-based
hardware/software (HW/SW) co-design. It discusses the importance of this approach in
developing efficient Al applications for edge systems and explores concepts such as
HW/SW co-design, scalability, and hybrid Al systems. Detailed design principles are
provided, covering such aspects as concurrent and integrated design, scalability,
constraint-driven  optimization, rapid evaluation and iteration, search-driven
architectural exploration, holistic optimization, efficient deployment, and adaptive co-
evolution of HW/SW. Each principle is explained in the context of its relevance to edge Al
systems and the vertical scaling between micro-edge, deep-edge, and meta-edge
deployments. Furthermore, the concepts and relevance of design principles for multiple
EdgeAl value chain demonstrators are described. Within VCD4.1 and VCD4.2 various
design principles were identified that correspond to the required functionalities of the
envisioned demonstrators and the relevance of principles was described in detail.

For VCD4.1 the performance of various Large Language Models (LLMs) at different levels
of edge computing (meta-edge and deep-edge) was evaluated and tested, analysing
their applicability for planning complex tasks in robotics, partly driving the identification
of design principles within this demonstrator. Also, the micro-edge (drone) system
design was finished. This design includes radar-camera fusion. On the hardware side, an
This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the
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efficient neuromorphic platform of IMEC was selected. To meet the hardware
constraints, a computationally efficient radar imaging algorithm, namely Polar Format
Algorithm (PFA), was developed. Following key technology areas are relevant for VCD4.1:

1 Natural language conditioned planning: Modern Al-based natural language
processing technologies, incorporated in the high-level deliberative planning
stage

1 Active Perception and micro-edge-based terrain segmentation module (Radar-
camera fusion) to leverage UAV capabilities more effectively

1 Simulation and synthetic data generation to improve sample efficiency when
training algorithms are deployed at the edge

Whereas the design principles discussed in this report are relevant to natural language-
conditioned planning and micro-edge-based terrain segmentation modules.

At the developments of VCD4.2 concurrent and integrated HW/SW design principles
have been used to develop an optimized solution for the whole edge Al ecosystem
within this demonstrator. The used system design enables adaptive co-evolution of HW
and SW by providing possibilities of horizontal and vertical scaling, as it is possible to (i)
easily add more devices on any of the edge layers, (ii) migrate embedded devices
between different RSPUs, and (iii) move data processing functionality horizontally (from
one RSPU to another) or vertically (from an RSPU to the orchestrator in the deep edge).
Adaptive co-evolution is also possible due to the holistic, yet heterogeneous nature of
the used off-the-shelf hardware and software solutions wherever possible.

The overall architectural concept of VCD 4.3 is visualized below.
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Figure 3.10: VCD 4.3 Demonstrator - High-level Modular Architecture

The VCD 4.3 demonstrator utilizes mobile edge, edge nodes, local edge, deep edge, and

meta edge for various operations. The following illustration is a good summary.
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Figure 3.11: Processes across different edge-levels.

Design principles for scalable and hybrid Al-based HW/SW co-design have been applied
in the development of the demonstrator.

In VCD5.2 a centralized approach vs. a distributed approach has been explored. Given
the lack of scalability, a preference is given for this demonstrator to a distributed
approach. In a distributed approach nodes may use an Al model that combines events
from different sensors to infer an activity.

The application of variational Bayesian methods was studied in detail. Variational
Bayesian methods are of interest as they are iterative and exchange meaningful
information. This means that one can update part of the network (in parallel or
asynchronously) making them very attractive as a scalable method.

Related to the design principles, this approach is holistic as an attempt is made to use Al
in an infinitely large sensor system. Moreover, communication bandwidths are kept low
as nodes only communicate with directly neighbouring nodes; this also enables devices
to run at low power.

Task 2.6 [VC1-VC5] Al-models and frameworks, system, and subsystem design
[m08-m22]:

This task addressed the need for optimizing Al architectures at the edge, with the
purpose of reducing training but especially inference time and enable a time-effective
processing even on embedded hardware.

The work focused first on the analysis of the requirements posed by embedded
processing regarding optimization techniques for Al, based on the common factors of
previous tasks, in particular Task 2.1. Second, the work consisted in the study and
realization of innovative architectures and training algorithms for image generation
based on quantization and using dataset with limited dimensionality.

The results were reported in D2.6 - Report on Al-models and frameworks, applied to
system and subsystem designs.
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This deliverable presents designs on decomposing complex Al applications to system
and subsystem level and their effects on the Al-models and frameworks. It elaborates
optimization strategies for efficient model training and deployment onto platform
throughout the edge-continuum.

This deliverable describes the optimization of Al models to enable inference at the edge.
The deliverable presents the technical work in four subsections: i) “Optimization of
training procedures”, ii) “Architecture optimization”, iii) “Synthetic data generation”, and
iv) “Hardware-dependent implementation and deployment”.

In the first subsection, the deliverable addresses the problem of optimizing training
procedures, by considering dedicated architectures, loss functions, training algorithms,
and generative approaches to deal with data scarcity. In particular, the section presents
a tree-based learning approach to avoid overfitting when training Convolutional Neural
Networks (CNN) with limited data and considering quantization and pruning techniques
to reduce the complexity of the model. The section also describes approaches for
federated learning, with the purpose of reducing the computational burden of the edge
devices by splitting the computation on several nodes.

Input vs. Target vs. Generated vs. Generated (Pruned)

0 200 400 600 800 1000
(a) (b) (c) (d)

Figure 3.12: L1 pruning using a sparsity level of 15% for an 12l model. From left to right: (a)
Source Image (b) Target Image (c) Generated target image without model compression (d)
Generated target image using the L1 pruning technique with a compression of 15%.
The above Figure shows an example of a target image generated from a supervised
image-to-image translation approach, for remote sensing applications, and its
counterpart with a pruned model, using a sparsity level of 15%. Although image
degradation is visible when the model is pruned, the output image can be still used for

practical applications.

In the second subsection, the deliverable addresses the problem of designing and
implementing optimized CNN architectures, with the purpose of performing a faster
training and optimization, with limited performance decrements. In particular, the
section presents a novel pooling block that can be integrated in existing CNN models.

In the third subsection, the deliverable presents an approach for synthetic data
generation applied to time series analysis. In fact, the use of synthetic data enables an a
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more effective training of Al models in specific application scenarios, limiting the
dependence to real data, which is costly and time-consuming to collect.

Conv 3x3

SepConv 3x3

Figure 3.13: Structure of the novel pooling block.

In the fourth subsection, the deliverable describes methods to integrate software- and
hardware-based optimization to further improve the performance of Al models at the
edge. In particular, the section presents Spiking Neural Networks, specific Al
architectures designed to save energy by only activating in the case of data changes.
Then, the section describes implementations and deployments of Al models on specific
hardware platforms designed for inference at the edge. The section also describes
optimizations at the SDK-level to improve the performance of Al models when ported to
dedicated hardware.

The deliverable is concluded, by presenting the advancement over the state of the art,
future works, and the contributions related to the corresponding VCDs.

3.2.2.3 Beneficiary involvement

Description of the work carried out in WP2 per beneficiary involved is given in the table
below:

Table 3.3: Description of the work carried out in WP2 at beneficiary level

No | Beneficiary | Description of work in WP2

With focus on task T2.3, SINTEF worked on Al solutions for connectivity
and LoRa Mesh communication, and concepts for decentralized
intelligence at the deep- and meta-edge system and subsystem level
design.

01 SINTEF

In task T2.3, IFAT worked on evaluating the existing production data
02 | IFAT landscape and data structure. Together with the partners, 3 use cases
were discussed in detail, evaluated, formulated, and jointly agreed: Use
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Case 1 - Holistic Lot Check serves as an enabler for Use Case 2 - Root
Cause Analysis and Use Case 3 - Risk Assessment. This data and the
extraction from the existing systems form the basis for the
aforementioned use cases, data sources and data types were defined.

Within m14 - m20, huge amount of data was provided such as different
kind of tables, defect images with defect types, different kind of failure
trees as well as logfiles. In regards of Use Case 1- Holistic lot check, a SW
platform was developed like the virtual database layer and self-service
development platform for fast and straightforward development and
integration of software solutions. Data was collected and integrated from
various sources, including structured and unstructured data, databases,
APIs, and third-party tools. First research was started to be investigated on
Action-oriented Programming (AcOP) and Automatic Agent Generation
(AAG). Results of developments for VCD1.1 are reported in deliverable
D2.3.

03

AMS-AT

For task T2.1, AMS-AT evaluated the data landscape and developed a Data
Handling Layer (DHL) as consolidated data source for modelling and
prediction. Furthermore, potential ML algorithms were evaluated for
predicting production tools results according to specification
requirements and demonstrator objectives. Gradient-boosting trees was
selected as the prediction algorithm. The software framework Catboost
was chosen to train the Al models. These achievements were reported in
D2.1. Furthermore, AMS-AT provided internal feedback on the deliverable
D2.6

04

SCUBE

SCUBE addressed requirements from T1.2. After first data evaluation
SCUBE created a log-file analysis model on meta-edge level, which is
described in D2.3, to gather tacit knowledge at manufacturing tool level
and gain insight into large semi-structured data. This model will contribute
to defined use cases, Risk Assessment and Root Cause Analysis in
semiconductor manufacturing.

05

TUWIEN

The contribution of TUWIEN is to help IFAT extract causal links out of 8D
report data using Al technologies. In T2.1, based on the current limited
amount of data, TUWIEN utilized Large Language Model (LLM) to process
the 8D report data and organized the extracted textual data in the JSON
representations.

TUWIEN contributed to chapter 5.1 of Deliverable 2.1, “Requirements and
Constraints for Multi-modal Extraction and Analysis”.

06

IMEC

In line with task T2.2, IMEC has accomplished the system design of the
micro-edge in VC4.1. The design targets a radar-camera fusion perception
on a drone as the micro-edge. To meet the edge constraints and to
accomplish task T2.5, a low-complexity algorithm is being developed for
radar processing.

07

NXP-DE

In task T2.2, NXP-DE continued the work on investigating novel Al
architectures that can satisfy the conflicting requirements of trustworthy
edge-Al applications: A high attack robustness and a high power-
performance-area (PPA) efficiency.

NXP-DE is also leading task T2.2 and arranged regular task meetings in Q4
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to align with the partners on the current work progress and discuss the
template for the deliverable. NXP-DE also attended the WP2 meetings and
reported there on the status of the overall task.

08

GNT

In WP2, GNT took over T2.1 and T2.6 from the partner INTRA that
withdrew from the project. In T2.1 GNT continued the work on system
architecture design at higher levels of elaboration and detail, achieving a
reference edge-oriented system architecture for the application of Al on
loT time-series data. The specification of the architecture allows the
transition of Al capabilities from the cloud to the edge enabling real-time
use without compromises in accuracy and the incorporation of edge-
based digital twin elements along with a federated learning framework.
The relevant work by GNT was reported in D2.1. In T2.4, GNT worked on
establishing reliable data communications for contributing to an
explainable Al framework and ensure the trustworthiness of the
developed Al and the result. More specifically, GNT focused on pub/sub
messaging system technology for data exchange in terms of transferring
input data for Al training and inference, but also for transferring Al
inference results. GNT proposed to complement the use of pub/sub
messaging with authentication, authorization and encryption mechanisms
based on X.509 certificates and TLS cryptography, involving mTLS,
centralized PKI and RBAC. The relevant work by GNT was reported in D2.4.
In T2.6 GNT continued the work on defining methodologies for synthetic
data generation for contributing to digital twin development and
implementation of Al at the edge. More specifically, in the context of
VCD4.2, GNT established a configuration for seamlessly integrating data
generators into the overall edge architecture and associated pipeline and
defined two main methodologies for synthetic data generation based on
the reproduction of existing datasets and on the application of Generative
Adversarial Networks (GANS). In addition, relevant data schema standards
have been investigated for standardization compliance purposes of
generated data. The relevant work by GNT was reported in D2.6. GNT also
participated in all meetings related to WP2.

09

NEURO

NEURO developed the Edge Al Architecture and System Design for
demonstrator VCD4.3. The architectural concept was revised to reflect an
change/update in development partners and consequential work package
splits. The extended demonstrator expands use case applications
potential beyond drone condition monitoring to generic asset condition
and inventory tracking.

10

COGNI

In the context of VCD1.4, expanded the definitions relating to the data
structures and communication protocols in between the software blocks.
Established the workflow of all relevant use-cases, including inference,
data labelling, and data-sync.

11

IMST

With respect to the lead of task T2.3, IMST has organized the
corresponding meetings and contributes to the discussions related to the
planned topics and deliverables. IMST collected the contributions from the
partners for Report D2.3 and compiled them into a single document.

Regarding its own tasks, IMST advanced the design of the 2.4 GHz LoRa
Mesh Stacks and described the key aspects in Report D2.3.
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12

HUA

Based on the requirements gathered during WP1, HUA has structured the
architecture for the Obstacle Recognition algorithm in WP2. The process
begins with offline training, where a diverse dataset of road images with
annotated obstacle bounding boxes is collected. A pre-trained
convolutional neural network (CNN) is selected as the base architecture
and fine-tuned using transfer learning on the obstacle dataset to adapt it
to the specific recognition task. Optimization techniques, including
quantization, pruning, and other methods, are then applied to reduce the
model size for edge deployment. The model architecture consists of a
base CNN for feature extraction, an obstacle head for binary classification,
and a bounding box regression head for predicting obstacle coordinates.
During the training process, the model is optimized for both classification
accuracy and bounding box prediction accuracy using appropriate loss
functions such as binary cross-entropy and mean squared error. Model
evaluation involves validating on a separate test dataset to ensure
generalization and assessing performance metrics like accuracy, precision,
recall, and loU. Offline optimization is conducted through quantization
technigues and model compression to reduce computational
requirements. Once optimized, the model is deployed on the road-side
perception unit after conversion to a format suitable for the target edge
device. Real-time inference involves capturing live camera feed frames,
preprocessing them, feeding them into the deployed model for inference,
and interpreting the output, including classification results, and bounding
box coordinates. Lastly Decision logic is then implemented based on the
model's output to trigger appropriate responses, such as alerts or
warnings, if an obstacle is detected.

13

uzL

In task T2.2, UZL proposed and discussed several options of SoC based on
for open-source RISC--V cores -based solutions for implementation of
demonstrator VCD2.4 in VC2 (Energy). The discussions also included the
question of positioning design and location of the attack detection
module, as well as the inclusion of possible accelerator hardware in the
design. Special attention was paid to including the threat model into the
discussions.

In T2.4 UZL performed a sensitivity analysis on Al models like SVMs, neural
networks, and decision trees to assess how changes in input data and
parameters affect predictions. The process identified key features, tests
parameter variations, and UZL evaluated their impact on model
performance. Visualized Results can potentially highlight sensitive
parameters, guiding potential model adjustments. Cross-validation can
ensure these sensitivities are consistent across datasets, ensuring
reliability.

14

INTRA

N.A.

15

STM-FR

ST has defined with the Partners of VC3 the HW architecture based on
STM32 that will be used in VC3. This architecture takes in account the
requirements established in WP1 related to VC3. To address the scalability
and the geographical distribution of loT device nodes, the architecture is
based on the LoRA communication infrastructure. The 2 main
components associated when deploying LORA are the LoRA nodes and the
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LORA gateways. ST has been working on the way to implement these
components using STM32. For the LoRA IoT device nodes ST has started
using the STM32 WL MCU that is Based on Arm® Cortex®2V4 and
Cortex®-MO+ cores both running at 48 MHz, and a sub-GHz radio based-
on Semtech SX126x and the way to connect the STM32W.L to the specific
Al based sensors required to support the VC3. ST has also completed the
analysis how to use the STM32WL5M a tiny system-in-package module,
integrating a programmable dual-core STM32WL5 SoC supporting LoRa®%*
modulation. With a 10x10mm LGA92 footprint. This module combines
integrated crystals, ST IPD RF matching filters, and RX/TX switch for easy
integration in the VC3 PoCs. In addition, ST has completed the analysis
haw to use the STM32 MP2 SoC developed in WP3 to develop the new
LoRA gateway integrating a NPU accelerator. Integrating an NPU
accelerator into a LoRa gateway offers several significant advantages,
enhancing the gateway's performance and efficiency in various
applications. For instance, With an NPU, the LoRa gateway can efficiently
execute complex Al algorithms, enabling advanced features like anomaly
detection, predictive maintenance, and intelligent data filtering directly at
the edge. In addition, using NPUs can bolster security by enabling
advanced encryption and real-time threat detection at the gateway level.
This proactive security approach helps in identifying and mitigating
potential security threats before they can compromise the network. ST
has also contributed to several Deliverables of WP2.

16

STMR-FR

STMR-FR has finalised the investigation with partners about the usage of
the NanoEdge™ Al Studio in different use cases of different SCs. The
NanoEdge™ Al Studio is a new machine learning (ML) technology to bring
true innovation easily to the end-users. In just a few steps, developers can
create an optimal ML library for their project, based on a minimal amount
of data. NanoEdge™ Al Studio, also called the Studio, is a PC-based push-
button development studio for developers, which runs on Windows® or
Linux® Ubuntu®. One of its significant advantages is that NanoEdge™ Al
Studio requires no advanced data science skills. Any software developer
using the Studio can create optimal tinyML® libraries from its user-
friendly environment with no artificial intelligence (Al) skills.

The Studio can generate four types of libraries: anomaly detection, outlier
detection, classification, and regression libraries. These libraries can be
combined and chained to create a complete edge Al solution: anomaly or
outlier detection to detect a problem on the equipment, classification to
identify the source of the problem, and regression to extrapolate
information and provide real insight to the maintenance team. The input
signals can range from vibration to pressure, sound, magnetic, time of
flight just to name a few, or even a combination of several signals.
Multiple sensors can be combined, either in a single library, or using
multiple libraries concurrently. Both learning and inference are done
directly inside the microcontroller by means of the NanoEdge™ Al on-
device learning library, which streamlines the edge Al process and
significantly reduces development effort, cost and therefore time to
market. STMR-FR has also contributed to several Deliverables of WP2.

17

VPHV

VPHYV finalised the work in task T2.1 and used the dataset collection which
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helps to determine the type of model to be used in the project.

CV finalised the work on task T2.1. Identification of agronomic
requirements and technology limitations were used to meet the Vranken-
Pommery group's use cases. CV worked with the French cluster to adapt
solutions to the difficulties encountered in the field.

17.1 | QV

VPP continues collecting data to monitor the second fermentation. Image
17.2 | VPP processing helps to search solution to matching the use of technology
with production needs.

TECX contributed to the finalization of hardware and software architecture

18 | TECX definitions, for the teaching kit that is to be derived from the results of
task T2.1
19 | CEA N.A.

INPG is contributing to find optimization methods for Al accelerators,
towards a better energy efficiency and low power consumption. These

20 | INPG methods are adapted accordingly to hardware specifications and
limitations and aim to be adapted to specific application requirements
(tasks from VC3).

URCA contributions to tasks 2.1 and 2.6 focus on identifying resource
constraints on selected Edge devices and which architecture optimizations
should be investigated to circumvent these limitations. While Al tool like
NanoEdge Al Studio do a good job to adapt Al models to Edge devices, not
all parameters can be optimized. For example, an object detection model
21 URCA running in an embedded device in the vineyard needs not only to process
data in quasi real time but also to ensure additional tasks such as
recording selected images for further analysis (e.g. estimate the weight of
a grape bunch). This requires additional runtime optimization to allows
different tasks to run in parallel in the edge device, and sometimes
changes in the model's architecture to make them more lightweight.

In WP2 T2.4, CNRS/UPHF defined system level architecture design, and
computational demands and trustworthy design principles for Al based
processing components to deploy Al models and their runtime
dependencies to low-end platforms in the edge-continuum in a highly
optimized manner, with specific focus on conserving the privacy and
ensuring the models' security.

More specifically, we are using approximate computing implementation to
have gains not only in hardware resources and energy consumption, but
also as a defence against adversarial attacks, and a way to enhance the
22 | CNRS privacy in a federated learning context.

While going through the state of the art of Al trustworthiness in the Edge,
we contributed to the Edge Al book ‘Advancing Edge Artificial Intelligence
System Contexts’ with a chapter named ‘Federated Learning: Privacy,
Security and Hardware Perspectives'.

We implemented a Federated Learning setup, in which each client is built
in a customized way, to ensure fast, secure and low resource consuming
training, we defined it in an approximate quantized way.

The Al models implemented with approximate computing showed higher
robustness to adversarial noise than the vanilla full precision models,
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which is very useful for trustworthy Edge Al.

22.1

UPHF

See CNRS above.

23

STM-IT

N.A.

24

SCM

Within the WP2, SCM has contributed to the Tasks 2.2, 2.4, 2.5, 2.6.

In these tasks, SCM contributed to the assessment of the edge Al; SCM has
provided partners (especially UNIBO and UNICA) with the images datasets
to allow them to test the first versions of the Al- algorithm.

More specifically:

In 2.2, SCM has contributed by defining the architecture HW of Al-based
quality control for wood working.

In 2.4, SCM has supported partners by providing its dataset and use case
specifications.

In 2.5, SCM has contributed by providing the design principles that will be
illustrated in the demonstrator.

In 2.6, SCM has contributed by providing image dataset taken from its
operating wood working machines, to be used to the optimization
methods.

241

CSR

CSR has supported SCM in the activities regarding Al-algorithm
implementation.

25

HTS

N.A.

26

DEEPS

N.A.

27

XTE

During the previous reporting period, in reference to task T2.4 and in
collaboration with SCM, XTR has initiated the identification of a
methodology for user-driven assessment of Al decisions' explainability
and interpretability, as outlined in WP1 and deliverable D1.2, related to
VCD1.5 and the overarching trustworthiness design principles and
framework. To this end, during the specified reporting period,
guestionnaires have been administered to users/customers of both HTS
and SCM, in partnership with UNIBO. However, the response rate has
been low. Several meetings with target partners have been held, and
strategies have been devised to address this issue while maintaining
confidentiality and protecting proprietary information concerning
customers, users, and use cases (such as SCM's cutting geometries and
HTS's customer PCB information). This represents a typical silos problem
that requires a different perspective, such as for instance the approach
used by some add-ons of ChatGPT or by Microsoft Copilot. Additional
levels of blinding and anonymisation are being implemented.

28

UNICA

UNICA has studied the usage of FPGAs at the micro-edge, for the
inference of power-efficient event-based algorithms such as Spiking
Neural Networks (SNNs), combining light-weight topologies with low-
power reconfigurable devices, to enable inference in an envelope of few
milliwatts. We have created an architectural template, that we named
Syntzulu, and tested it across various near-sensor data processing
scenarios. It has been implemented on a Lattice iCE40UP5k FPGA and
comprehends a RISC-V core (handling input/output data flow and
configuring the system), and an 8-way SIMD SNN engine executing the
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inference of feed-forward SNNs composed of dense layers of LIF neurons.
Sytnzulu was assessed in several use cases measuring performance,
accuracy and energy consumptions, in different activity states (fully active,
data transfer only, idle), confirming the possibility of exploiting sparsity for
improving efficiency.

29

UNIBO

In task T2.2, UNIBO developed and investigated the feasibility of
implementing a Spiking Neural Network (SNN) trained through
reinforcement learning techniques on a neuromorphic accelerator
platform known as SNE. The co-design between network training and the
features needed by the neuromorphic accelerator was a key aspect of this
activity. Preliminary experiments involved training SNNs through
reinforcement learning using data from simulated DVSs, and ongoing
efforts are underway to acquire a dataset through a DVS for VC1 activities.
Additionally, UNIBO initiated a research initiative focused on leveraging
sparse streaming semantic registers to enhance the speed of executing
convolutional SNN networks. In the context of T2.6 activities, UNIBO
explored the feasibility of employing post-training quantization
techniques when deploying an SNN on a neuromorphic accelerator.
Future efforts in this direction include the application of quantization-
aware training on new neuromorphic hardware.

30

UMIL

Within WP2, UMIL contributed to the analysis and implementation of
techniques and algorithms for trustworthy Al processing and for the
optimization of Al models, with application on VCD 1.5 (Al-based quality
control for woodwork production process) and VCD 1.6 (Al-based defect
detection in SOM assembly process).

UMIL contributed to Task T2.1 (Al methods and tools) with the analysis of
the relevant literature regarding explainability and optimization
techniques for Al at the Edge, identifying the state of the art, best
practices, and research challenges.

UMIL has lead Task T2.4 (Trustworthiness design principles for Edge Al
processing) and contributed with the study and experimental evaluation
of original training approaches for Al models that maintain the same
degree of explainability and trustworthiness even when reducing the
dimensionality of the training datasets.

Lastly, UMIL has lead Task T2.6 (Al-models and frameworks, system and
subsystem design) and contributed with the design of innovative
techniques for image generation based on generative adversarial
networks quantized with a small-precision encoding. Experimental
evaluations demonstrated that the techniques are able to work with a
limited number of images, while reducing the overfitting which would
occur using standard approaches.

31

EDI

In T2.1, EDI continued research of artificial intelligence-based methods
and tools for the development of cognitive abilities of mobile agents.
Various methods and tools were reviewed and analysed. EDI described in
D2.1 Al methods and tools that will be used and developed for cognitive
mobile agents. Furthermore, in D2.1 EDI defined VCD4.1 system and
relevant sub-system architectural designs.

In T2.5, EDI, as the leading partner of the task, coordinated the
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contribution of the partners, as well as organized the meeting events of
the partners involved in the task. Maintained feedback with the lead
partner of the second work package WP2 by attending WP meetings and
providing information on the progress of the task and the input of the
partners involved. Finalized the D2.5. Furthermore, in T2.5 within VCDA4.1
and VCD4.2 various design principles were identified that correspond to
the required functionalities of the envisioned demonstrators and the
relevance of principles was described in detail.

In T2.6 EDI conducted an analysis of Al training methods with the aim of
finding the most suitable training strategy for the stationary agent system
demonstrated in VCD4.2 for the tasks of vehicle counting and
reidentification. The chosen Al training strategy was described in detail in
the D2.6, including the requirements for the infrastructure, optimal
deployment strategies, steps taken, performance considerations, etc.

32

NXP-NL

NXP-NL has investigated SotA of multi-objective optimisation methods
through a combination of Neural Architecture Search (NAS), hardware-
awareness, and different optimization techniques (quantization, pruning,
clustering, hyper-parameter-optimization etc). This was done having use-
cases utilizing vision, radar, audio, time-series data in mind. Neural
Architecture Search itself encompasses multiple aspects: search space
definition, search-strategies identification, platform characterization,
evaluation-metrics and training-strategies towards efficient convergence.
The better these aspects are designed, the more scalable the approach
becomes towards more complex or larger neural networks. The
investigations have been going together with the design of a NAS-
framework based on open-source principles, as well as practical
investigations, all carried out as part of WP4, and further reported in more
detail there.

NXP-NL has also prototyped a HW/SW system integration of the
TensorFlow/Keras machine learning pipeline on low-cost, low-power
microcontrollers, specifically the LPC55S69. This integration takes
advantage of the hardware accelerators available on these
microcontrollers, particularly for Fast Fourier Transform (FFT) and matrix-
vector operations, enhancing performance through floating-point
computation capabilities. The models can be easily deployed on these
microcontrollers, integrating high-level machine learning model
development and low-level efficient execution in resource-constrained
environments.

33

SIG

SIG designed a communication architecture for RF sensing specifying
which information needs to be changed between the nodes. Moreover, an
algorithm was developed for this use case that is scalable (suitable for
large networks).

34

TECHNO

In WP2, T2.6 TECHNO has implemented mechanisms for data collection
and information derivation at remote endpoints working using NXP
hardware as a baseline. Raw data collection has been started and is being
used for the purposes of training and validating. Also that are being
created during the project.

35

ALMENDE

Almende has been researching particularly non-invasive use of the
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localisation of people in buildings, both domestic and in more public or
private/public environments. Furthermore, Almende worked on the
design and development of a new localisation implementation making use
of more environmental data that can run in a distributed. (federated)
fashion over the Crownstone. Contributed to the writing of deliverables
2.4 and 2.6. Further development of the federated positioning software
and the integration in the firmware and firmware toolchain.

36

TUE

Worked with NXP to discuss potential for edge accelerators for (vision)
transformers.

37

FE

FE (together with NXTEN) contributed on the system level design and
HW/SW partitioning for energy optimisation and distributed systems with
focus on task T2.3.

37.1

NXTEN

NXTEN (together with FE) worked on the system level design and HW/SW
partitioning with focus on Al technologies and connectivity for embedded
edge approaches and intelligent water tank energy optimisation in task
T2.3.

38

PROLUX

Worked on system and subsystem level design for the Al-based mesh
lighting solution, with focus on the Al-based HW/SW and mesh
connectivity technologies in task T2.3.

39

NXTECH

With focus on task T2.3, NXTECH worked on the system level design and
functional partitioning at the HW/SW and Al algorithms, including
evaluation of implementations across the edge continuum at micro-,
deep- and meta-edge.

40

ITML

N.A.

41

CONV

N.A.

42

HMU

In the context of SC3, HMU has investigated the architecture, HW and SW,
of the STM32 eco-system with the focus on STM32 WL series devices for
the LoRa loT infrastructure. During the first year HMU investigated
machine learning hardware core and STM toolchain, Unico/Unicleo and
NanoEdge Al Studio for different STM microcontroller devices. HMU has
been working on the implementation of the appropriate firmware of the
LoRa nodes and gateway based on the STM32 end-nodes and MP1 and
emerging MP2 as gateways. The STM32 MP2 is next-gen STM32
microprocessors for smart agriculture and edge Al solutions integrating a
NPU accelerator.

43

AMS-CH

In T2.1, AMS-CH defined the Al methods and tools for the demonstrator
VCD1.3 with the scope of sensing at the edge for gesture recognition. The
data collection, the labelling and the evaluation protocols have been
defined and set up. In T2.2, AMS-CH implemented the proof-of-concept
architecture using the neuromorphic HDK from SYNS and a custom
sensor from AMS-CH. In T2.3, AMS-CH developed algorithmic solutions
coping with the edge constraints in terms of bandwidth, computing
capacities and memory. In T2.6, AMS-CH investigated Spiking Neural
Network training techniques, including quantization, data augmentation
and domain adaptation to perform low-power sequential gesture
classification from 1D signals at the edge. Furthermore, AMS-CH provided
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internal feedback on the deliverable D2.5.

In T2.1, SYNS provided software support, know-how and updates to the
Rockpool open-source toolchain, supporting the development of VCD1.3.
In T2.2, SYNS provided neuromorphic processor development platform,
and supported AMS-CH in interfacing their sensor hardware with the
neuromorphic processor, in the context of VCD1.3. In T2.3, SYNS provided
tools and approaches for efficient sensor data encoding and conversion
for inference. In T2.6, SYNS provided tools and approaches for hardware-
aware training and in-training and post-training quantisation, as well as
hardware-aware models for assessing computational costs of trained
neural networks.

44 | SYNS

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

The WP3 duration is from project month m10 to m30. 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.

3.2.3.1 WP3 overall status and summary of key achievements towards the project
objectives.

All activities of WP3 have successfully started at month 10 of the project in accordance
with the original project plan. In this reporting period, no deliverables were to be
submitted; all deliverables are planned to be submitted at month 22 and month 30.
Some of the tasks experienced a reduced pace because of the delayed delivery of
hardware modules and platforms. Therefore, some of the upcoming badge of
deliverables (reporting intermediate results) might encounter a delay of 1 or 2 months.
It is expected that this delay will propagate increasingly towards the deliverables
reporting the final results of the tasks in the work package. As such, the scope and
content of the planned activities are preserved. This is reflected on the WP3 risk matrix
and has been captured in the contract amendment currently in preparation.

From an operation point of view, the status, progress, issues and risks of all task
activities are tracked through recurring meetings. The task leaders drive the operational
tracking of the activities within their team, while the work package overview is captured
by monthly meetings with all task leaders. Common templates and ways of working
have been identified and are being used to enhance consistency and efficiency. Potential
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issues are being tracked at task level and reflected in the risk register, which is then
aggregated towards the project governance board.

The technical progress of the task activities is mainly tracked within the value chain
(demonstrator) meetings. Still, some technical reporting takes place to track e.g. the
technology demonstrator and to stimulate technical synergies between the value chain
and technology demonstration tracks. During this first reporting period, the technical
activities of most partners progressed as expected. Some partners however
encountered delays due to later delivery of hardware modules and platforms. The
sections below report the status of each task and a table describing the individual
partner contributions for this 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-m30]:

This task concerns the development and use of methods and tools for the hardware
development of Al solutions. As leader of this task, INPG is looking for low energy
solutions, optimizations that can be performed at the stage of definition of NFRs and
FRs, quantization techniques for low-bit hardware development. CNRS contributes to
the design and development of Al-based circuits and modules for Al processing at the
edge. The principal efforts guarantee robustness, safety, and low resource utilization.
Experiments are conducted in a federated learning context, where approximate
computation has proved effective not only in terms of energy consumption but also
robustness, against adversarial attacks, and towards an enhanced privacy and security.
And finally, SCM, CSR are contributing to the definition of the hardware architecture for
edge-Al boards, such as FPGA, MCUs, CPU and cloud computing. These requirements
are identified and analysed for Al implementation in the woodworking use case.

Task T3.2 [VC1-VC5] Al Edge - Accelerators [m10-m30]:

This task aims to develop electrical components and specialized hardware to accelerate
specific operations that are relevant for processing at the (extreme) edge. One key
element is energy efficiency, in combination to their capability to support Al processing
and distributed intelligence/computing. This task addresses the work package objective
03.2 to “Develop New Energy-Efficient Processors, Accelerators Based on Novel
Architectures”. This objective is due at the end of T3.2. The relation to the overall project
objectives and their KPIs is illustrated in this technical report. Most of the developments
in this task are feeding/enabling the project demonstrators - in particularly VCD2.4,
VCD3.1-3. In addition, several technology blocks are being developed that are not
integrated into these project demonstrators because they are more disruptive, or
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integration is not possible from a timing perspective. These technology blocks are
typically more application agnostic and can be implemented in the project-relevant
domains and sectors after the project lifetime. During this reporting period, no large
scope deviations nor risks have been identified. The first deliverable (D3.2) has been
prepared for a timely submission in m22 (September 2024) and is currently under
internal review.

Task T3.3 [VC1-VC5] Energy-efficient processors [m10-m30]:

This task is focused on the iterative development of novel architectures for Al computing
based also on new neuromorphic approaches. The partners involved started to collect
the information about the status of their respective developments in this field and the
results obtained so far.

Task T3.4 [VC1-VC5] Al-based electronic system design [m10-m30]:

T3.4 was initiated according with the prescribed timeline. Preliminary contacts between
the involved partners have started to be consolidated leading to initial results (e.g.,
UNIBO and STM-FR working on VCD3-realted objectives, UNIBO and SCM on VCD1-
related objectives). Processes are still ongoing in the different application contexts, with
some of the Al systems in a first design stage.

Task 3.5 [VC1-VC5] Scalable and modular Al-based co-design based on multi core
SoC and SoM solutions [m10-m30]:

This task is focussed to the development of multi core SoC and SoM solutions to support
Al at the edge. Preliminary contacts among partners have been established to define in
which way hardware developed in this task will be used. In addition, it is worthwhile to
highlight that ST has finalized the development of 2 components and IMST some LoRA
hardware that will be used in different use cases. The other Partners in this task have
been worked to prepare the necessary hardware setup to use these components.
Finally, HMU has started the collaboration with ST to build some custom sensors to be
used in VC3. No unexpected delays have been reported so far. However, ST has
overspending to complete the implementation of components and avoid any future
delays in using them in VC3.

Task 3.6 [VC1-VC5] Al-based hardware platforms for processing across edge
continuum [m10-m30]:

For VC1, CSR and SCM validated different hardware solutions and others are still under
evaluation. For VC2, UZL has evaluated of existing Al accelerators and made progress in
porting a System-on-Chip (SoC) to an FPGA setting for rigorous testing and evaluation.

From the hardware development perspective, we were able to make significant progress
towards the project’s objectives in VC5. TECHNO has been able to start the development
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of low power embedded hardware, and the first indications are that this will suit the
envisioned use case and open ample opportunities for further exploitation.

UPHF have adapted their plan on delivering a contribution to a value chain
demonstrator, and rather 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.

There has also been one setback; SINTEF, PROLUX and NXTECH are dependent on the
availability of ST hardware, which is delayed. Therefore, it has not been possible for
them to make a contribution to this intermediate hardware and there is some risk that
this hardware will not be available in time for this work item to complete within the
project timescale.

3.2.3.3 Risk assessment

No majorly elevated risks have been identified in WP3 during this reporting period,
except one related to the availability of ST hardware. Several partners encountered
delay due the late availability of the ST hardware platforms. Thus, potential risk was
already flagged in the previous period's intermediate report. For detailed technical risks,
we refer to intermediate deliverable D3.6.

3.2.3.4 Beneficiary involvement

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

Table 3.4: Description of the work carried out in WP3 at beneficiary level

No | Beneficiary Description of work in WP3
Started on Al-based electronic system design in task T3.4, addressing
new concepts and designs of Al-based electronic systems, using
heterogenous Al components comprising of different functions
combined with sensing and connectivity capabilities. Started on Al-based

01 SINTEF hardware platforms for processing across edge continuum in task T3.6,
addressing the design and development of hybrid Al-based HW platform
combining several processing units and integrated with mesh
connectivity and multi-sensing AloT devices. Delays in the activities
related to the STM32 MP2 and STM32 N6 which are part of the design in
VCD 2.1, VCD 2.2, and VCD 2.3.

02 | IFAT IFAT has no activities planned in this WP.

03 | AMS-AT N.A.

04 | SCUBE N.A.

05 | TUWIEN N.A.
As acted as WP3 and T3.2 leader. In that task, IMEC introduced a

06 | IMEC multicore scalable RISC-V based neuromorphic accelerator architecture
and conceived a novel neuromorphic spiking network approach based on
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timer neurons.

07

NXP-DE

In task T3.3, NXP-DE works to systematically identify techniques to boost
the energy efficiency of the micro-architecture without sacrificing
attack/fault robustness.

08

GNT

GNT has inadvertently been added to WP3. GNT should not appear as a
contributing Partner in Task T3.1. GNT has no PMs allocated in WP3 and
no relevant expertise to the work in T3.1.

09

NEURO

N.A.

10

COGNI

N.A.

11

IMST

Meanwhile, nine 2.4 GHz LoRa concentrators have been manually
assembled and tested with specific test firmware and the PC based test
system. The integration of the initial LoRa Mesh Radio Stack firmware
version has started. Minor issues have been identified and will be fixed
(07.2024 - 08.2024). Delivery of concentrator hardware with pre-
programmed firmware to partners is planned for end of August 24.

The first batch of 2.4 GHz LoRa Modules have been delivered to EDI for
VCD4.2 integration.

A further 2.4 GHz LoRa Module adapter board with USB-C connection for
easier connectivity has been developed, manufactured and delivered to
SINTEF for VCD2.3.

12

HUA

HUA has no activities planned in this WP.

13

uzZL

UZL evaluated two Al accelerators, Gemmini and NVDLA, for security
applications. Both were found suitable for use in VCD2.4. While both
meet State-of-the-Art (SotA) standards and key performance indicators
(KPIs), their high-power consumption requires extending one or both to
fit the needs of Micro-Edge devices, pushing the work beyond current
SotA for low-power environments.

Task 3.6 focuses on the development of VCD2.4, with UZL working on a
CPU implementation and an attack module on FPGA. UZL evaluated two
state-of-the-art  System-on-Chip implementations, Chipyard and
Pulpissimo, for performance, functionality, and compatibility. While initial
testing suggests Pulpissimo may be the better option for VCD2.4, the
decision remains open pending further results from other tasks.

14

INTRA

N.A.

15

STM-FR

STM has been working in three complementary activities as described
hereafter.

Regarding the first activity, STM has been working mainly toward the
implementation of the STM32 MP2. The STM32 MP2 is the first on its
product line are the first of STM32 MPU product line reaching up to 6,000
DMIPS, to support the growth of smart, connected SC3 applications
thanks to robust features and a significant performance upgrade
compared to previous generations The STM32MP2 integrates multiple
Arm Cortex cores, a neural processing unit, a graphics accelerator, and
multiple high-performance I/0 options,

The STM32MP2 MPU supports Yocto-based Linux distribution and
includes a dual Arm Cortex-A35 cores for high-performance tasks and
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one Arm Cortex-M33 for efficiency tasks. These three cores share an (LP-)
DD4 interface, neural processing unit (NPU), 3D CPU, and connectivity.

Regarding this first activity the MP2 tape out has been done. This means
that the design meets all specified requirements, adheres to
manufacturing constraints, and is free of critical errors. Reaching the
tape-out milestone represents a critical and celebratory moment in the IC
design lifecycle. It signifies the successful completion of the design,
verification, and preparation stages, culminating in the finalization of the
IC layout. Regarding the second activity, the release STM32WL5MOC
module to support LoRA has been reported in RP1Finally, activity is the
development with UNIBO an optimized loT LORA node integrating the
STM32WL5MOC and to be interfaced with several new sensor nodes to
be developed in EdgeAl. Regarding the integration of STM32WL5MOC
module this activity just started with the development of a preliminary
hub for connecting a heterogeneity of |oT sensors. It is also important to
point out that some of the components so far developed have been
shared with Vranken Pommery for preliminary feedback.

16

STMR-FR

N.A.

17

VPHV

N.A.

171

cv

N.A.

17.2

VPP

N.A.

18

TECX

N.A.

19

CEA

CEA is actively engaged in Task 3.2, focusing on the EdgeAl accelerator.
We have conducted development and simulations for the deployment of
a crossbar array of resistive memories, utilizing the advanced FDSOI
28nm node specifically for Multiply and Accumulate (MAC) operations. In
Task 3.3, our research delves into analysing the energy consumption of
current analogue implementations of MAC operations, as found in the
state of the art. We aim to identify and implement efficient solutions
utilizing PCM and OxRAM devices. Furthermore, in Task 3.4, we are
pioneering hybrid digital/analogue concepts based on Resistive Sum,
tailored for the execution of MAC operations within Fully Connected
Neural Networks, marking our commitment to innovating in this domain.

20

INPG

INPG is leader of T3.1 and contributing for T3.2 and T3.5. As task leader
the main activities focus to adapt machine learning to EdgeAl, by
exploring existing methods and tools and propose new solutions to the
existing ones.

As project partner, INPG is working for highly quantized neural networks
targeting low-power edge-Al, more precisely FPGAs. To cope with
memory complexity and take advantage of hardware requirements, the
model must first be represented with low precision (we applied
heterogeneous 1-bit and 4-bit quantization), and then customized
kernels and specific optimizations must be applied at hardware level.
These involve customizing the hardware for each layer of the neural
network and optimizing the on-chip memory. By this we mean proper
configuration of scheduling, allocation, slicing and merging operations.
Flexibility of on-chip memory management and efficient model
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quantization enable us to achieve high-performance inference while
fitting the entire model (478K parameters) solely on the on-chip memory.
We intend to adapt these methods to specific VC3 tasks, and target other
possibly edge Al accelerators, such as TPU, MCU.

21

URCA

N.A.

22

CNRS

In WP3 T3.6, CNRS/UPHF concentrated the efforts towards the design
and development of Al-based circuits and modules Al processing at the
edge.

This combination of hardware and software optimization ensures robust,
fast, secure, and low resource consuming Al models at the Edge, with
simulating the circuit of the proposed approximation solution running on
GPUs as accelerators for the simulation.

In T3.2, CNRS/UPHF developed a novel approach that combines both
Quantization and Approximate Computing in training local models in a
Federated Learning context. The results we obtain show a highly
promising learnability of the global (federated) model obtained from
local quantized and approximate (hence very low energy) Edge nodes.
This means that we can obtain both low-energy and accuracy, while
having a by-product privacy-preserving aspect (from the FL).

In T3.1, CNRS/UPHF is investigating the heterogeneous design of
approximate computing-based architectures. We formulate the problem
as an optimization problem where the objective is to have the
approximate design that delivers the highest possible accuracy with the
lowest possible energy consumption.

22.1

UPHF

See CNRS above.

23

STM-IT

In the context of WP3, STM-IT is leading the partners effort in task 3.3. In
this context ST analysed the capabilities of edge processors to perform
the tasks needed with the required level of power efficiency. ST
collaborates with the other partners in the management of WP3 activities
and monitor of the results.

The selection of the final platform is still on going, while evaluating the
different possibilities offered by the existing platforms and the
experimental prototypes that can enhance the processing capabilities
with a hardware specific support for Al inference while keeping an
optimized power consumption profile.

24

SCM

SCM has contributed within the Tasks 3.1, 3.4, 3.6. More specifically, SCM
contributed to the definition of the Hardware’s architecture, for example,
FPGA, microcontrollers, CPU, cloud computing.

In 3.1, SCM has contributed by helping the partners in defining the first
steps related the task.

In 3.4, SCM has supported UNIBO to acquire an event-based camera
sensor; the dataset will be used to evaluate the performance of spiking
neural network.

In 3.6, SCM, on different hardware solutions, has tested the algorithm of
defects classification.

241

CSR

CSR has supported SCM in all the related tasks and in the definition of
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the Hardware's architecture.

25

HTS

N.A.

26

DEEPS

N.A.

27

XTE

N.A.

28

UNICA

UNICA has been developing processing and architecture management
modules, to be used inside the lightweight FPGA-based SNN processing
engine created in WP2. Several modules have been designed/adapted for
this purpose, namely: a RISC-V core to handle input/output data flow
and easily configure the system hyperparameters; several examples of
configurable encoding slot used to preprocess the sensor data and
obtain spike trains; an SNN engine hosting two sub-processors that
execute the inference; several instances of configurable decoding slot
translating output spike trains into readable data (e.g. classification
outcome). Modules have been adapted to several use cases and different
SNN techniques and neuron dynamics. Moreover, they have been
preliminarily implemented on ASIC, using open-source tools, to assess
their implement ability on a different technology.

29

UNIBO

In task T3.3, UNIBO is currently working on the exploitation of Sparse
Stream Semantic Registers, a non-invasive ISA (Instruction Set
Architecture) originally designed to enhance sparse linear algebra
computations. This ISA extension is being explored for its applicability in
accelerating the operations necessary for Spiking Neural Networks
(SNNs). T3.4 - Al-based electronic system design. UNIBO acts as task
leader and is currently involved in the HW development (providing
schematics and layouts) of wireless sensor nodes for environmental
monitoring in precision agriculture applications related to VC3 - Agri-food
and Beverage, These HW modules integrate sensors for temperature and
pressure measurement, present interfaces for additional inertial and
humidity sensors, and include external electrodes for water drops
detection.

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. An in-detail comparison of
available sensors was carried out and the most suitable sensor set for
environmental monitoring was chosen. Based on the chose sensor set a
sensor node hardware and software was developed with integration of
the LoRa 2.,4 GHz mesh radio transceiver. The conducted research and
development were described in detail in the D3.4, together with the
schematics of the sensor node hardware.

32

NXP-NL

NXP-NL has designed a Pixelated Capacitive Sensor (PCS) peripheral that
can directly convert a variety of physical sensor signals into the digital
domain. The PCS is a microcontroller peripheral embedded in an existing
NXP MCU to create a self-contained versatile smart multi-sensing
microcontroller (LPC845PCS) that can be used to implement a multitude
of sensing functions next to each other on the same chip (e.g.,
temperature, humidity, e-nose, IR light). This sensor is still under test.
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Preliminary results reveal an issue that might be solved by a software fix
or a redesign. This is subject to further investigation.

The new LPC845PCS sensor-microcontroller has been interfaced (PCB-
level) with the NXP LPC55S69 which can provide machine learning sensor
analytics with floating-point hardware accelerators for matrix-vector
operations, transformations, and trigonometric functions.

SIG designed and built prototypes consisting of a radar element for

33 | SIG detecting falls of people. Moreover, the MCU was made suited for tiny Al
solutions. The device has been tested in various applications.

34 | TECHNO TECHNO is lead of task T3.6 and has been working on developing an
edge Al hardware platform based on NXP hardware.

35 | ALMENDE N.A.

36 | TUE N.A.

37 | FE N.A.
Focusing on the energy domain (VC2) in task T3.4, NXTEN worked on the
Al-based electronic system design, addressing the concepts and designs

37.1 | NXTEN of new Al-based electronic systems for the intelligent water tank energy
optimisation demonstrator using a modular approach that can be
interfaced with a smart meter solution.
PROLUX contributed to the demonstrator VCD2.3 in the energy domain
(VC2) by working on the Al-based electronic system design, addressing
the Al-enabled HW/SW edge node with sensing and mesh
communication capabilities that can be used in light fixtures in task T3.4,

38 | PROLUX and by working on the Al-based HW platform for processing across edge
continuum, addressing the development of a platform combining
different Al modules for the integrated IloT nodes with sensing
capabilities and mesh connectivity for mesh intelligent lighting in task
T3.6.
In the energy domain (VC2), NXTECH worked on the Al-based electronic
system design in task T3.4, addressing the engineering activities related
to the design and development of the embedded edge approaches for
intelligent distributed energy systems with focus on the HW Al-based

39 | NXTECH platforms and communication modules to be used for the system
integration. NXTECH also worked on the Al-based HW platforms for
processing across edge continuum in task T3.6, addressing the multi-
platform Al-based HW for embedded edge approaches for intelligent
distributed energy systems and the intelligent water tank energy
optimisation demonstrator.

40 ITML N.A.

41 | CONV N.A.

42 HMU N.A.

43 | AMS-CH N.A.

44 | SYNS No activities in this RP.
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3.2.4 Work package 4 - Edge Al Framework Development.

The duration of Work Package 4 (WP4) spans from project m10 to m31. WP4 focuses on
developing edge Al frameworks, specifically targeting Al software algorithms,
frameworks, 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 in WP4 commenced in m10 as outlined in the original project schedule.
During this reporting period, no deliverables were required for submission. The first set
of deliverables is scheduled for m23, followed by a second set of six deliverables due in
m31. The progress of some tasks slowed due to delays in receiving hardware modules
and platforms. Consequently, some upcoming deliverables, which report intermediate
results, may be delayed by 1 or 2 months. Despite this, the scope and content of the
planned activities remain unchanged. This situation is reflected in the WP4 risk matrix
and has been addressed in the contract amendment currently being prepared.

During initial alignment meetings among Task Leaders (TLs), the objectives of WP4 were
defined, responsibilities for various tasks were assigned, and a roadmap for technical
activities was developed in coordination with the VCDs and other WPs, particularly WP3.
Each TL has the autonomy to organize their meetings, with the requirement to optimize
recurring meetings to prevent overcrowding and repetition.

Task activities are monitored through regular monthly meetings between the WP Leader
and TLs. In terms of technical progress, task activities are primarily tracked within the
VCDs. Technical meetings continue to be held to oversee technology demonstrators and
encourage synergies between the value chain and technology demonstration pathways.
Initial activities focused on harmonizing requirements within Value Chains, incorporating
partners’ technical contributions and technologies, and aligning with WP goals to
establish a common framework for Al training and deployment on edge devices.

Throughout the first reporting period, the technical activities of most partners
progressed as expected. However, some partners experienced delays due to the late
delivery of hardware modules and platforms. Below is an overview of the task-level
status and a table detailing individual partner contributions during this period.
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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-m31]:

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
for software and hardware, Task 4.1 focuses on creating and deploying integrated
design environments and semi-/automated Al software toolchains compatible with
various operating systems. These toolchains are designed for diverse processing
paradigms such as CPU, GPU, TPU, and neuromorphic computing. The task also
examines the requirements for edge devices operating with real-time operating systems
(RTOSs).

Some partners are working to enhance the capabilities of the STMicroelectronics
NanoEdge™ Al Studio tool. These enhancements include:

1 Generative Al Support: Integration of features that enable generative artificial
intelligence.

1 Feature lIdentification and Extraction: Improved capabilities for identifying and
extracting features.

1 Anomaly Detection: Support for anomaly detection tasks using incremental PCA and
incremental learning.

The tool is being utilized by partners for in-sensor Al development.

To innovate further, we explored new paradigms for automating code deployment using
static code analysis and Graph Neural Networks. We also investigated Spiking Neural
Network toolchains, such as SNNtorch, across different use cases to evaluate the
potential for deploying quantized networks on edge devices with limited computing
resources.

The work in Task 4.1 draws on the requirements and specifications for the Value Chain
demonstrators outlined in Tasks 1.2 to 1.6 in WP1. This task is interconnected with other
project activities and work packages (WP1, WP3, and WP5) that build on the tools
developed in WP4.

Deliverable D4.1 is focused on the development process and presents preliminary
results regarding the implementation of an Al toolchain that supports MLOps workflows
for edge systems. This includes integrated design environments and semi-/automated Al
software toolchains for various operating systems, accommodating multiple processing

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.
56



<hipsgy

Co-funded by
the European Union

paradigms. These findings will be utilized by the demonstrator partners. The tools
detailed in D4.1 will serve as a foundation for further developments in WP5.

Task T4.2 [VC1-VC5] Middleware and engineering tools [m10-m31]:

The task T4.2 focuses on developing advanced middleware solutions for Al applications
deployed at the edge. Our approach explores innovative concepts that push beyond the
current capabilities of ONNX Runtime (ORT). A key feature of this development is the
creation of workbenches that provide easy access to modelling tools, facilitating an
iterative process for model construction and optimization.

The task involves designing middleware specifically tailored for various Al tasks,
including multi-agent system middleware, game Al middleware, dialog system
middleware, and robotics middleware, as well as middleware solutions for diverse
industrial applications. Our work involves creating robust application programming
interfaces (APIs) and Al middleware software that comprise a suite of services enabling
multiple processes running on Al machines to interact seamlessly.

To achieve this, we are establishing procedures for data access, defining data types, and
identifying data sources to ensure that virtual components (VCs) can operate effectively
where data is specified. We have developed a user interface and API to access existing
data sources, alongside preliminary data fusion schemes designed to meet the needs of
VCs. These schemes provide structured input/output data within the framework of
VCDA4.2.

Other task activities include:

1 Developing a distributed messaging system for aggregating data from multiple
sources and redistributing it to multiple recipients. At the deep/meta-edge level,
implementation is based on the MQTT broker due to its lower resource demands. At
the meta-edge/fog/cloud level, the Apache Kafka broker is utilized for its fault
tolerance, reliability, and scalability features. This approach is complemented by
permanent storage solutions like Elasticsearch and InfluxDB.

1 Work on data pipeline, initiating the connection of various databases, and creating
synergies with industries that have established quality management systems. The
goal is to enhance production chains by improving data quality and management
through the implementation of tool sensor data with machine learning algorithms,
data set processing, automated process control, and real-time feedback to domain
experts for quick risk identification and decision-making to ensure high-quality
production.

1 Developing the 2.4 GHz LoRa Mesh Radio Network middleware using a simulation
framework. This framework accelerates the project phase by enabling easier
observation and testing methods. Some partners are translating use cases from WP1
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into simulator scripts to emulate planned network topologies, mobility, and
communication traffic. This approach facilitates the development and testing of the
2.4 GHz LoRa Mesh Radio Network middleware by simulating real-world conditions
effectively.

Collectively, these efforts aim to achieve a comprehensive and scalable middleware
solution that enhances edge Al capabilities across various domains, supporting real-time
data processing, and improving overall system performance and reliability.

Task T4.3 [VC1-VC5] Al-based algorithms and optimisation techniques for the edge
[Mm10-m31]:

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 focus is on
developing Al-based algorithms optimized for execution at the edge by reducing
computation, data movement, and storage requirements. This involves addressing
guantization methods, model pruning, model reordering, operation replacement, model
decomposition, precision reduction, and compression to offer various techniques for
use across the edge continuum.

Activities conducted under this task include the application and study of quantization
methods to enable efficient inference of quantized neural networks and quantization-
aware training techniques to ensure efficiency without sacrificing accuracy on
accelerators in FPGAs and other devices.

Collaborations were conducted with WP2 (T2.6) for model optimization to enhance
resource consumption (storage and communications) while maintaining performance
accuracy. Changes in network architectures and the use of optimized and augmented
datasets with Generative Al were explored alongside quantization techniques.

Activities with VCs involved studying the impact of Generative Al on real use cases. For
anomaly detection, an initial analysis of a wood panel dataset was conducted using

Artificial Neural Networks (ANN), with plans to explore Spiking Neural Networks (SNN) in
future activities. This includes pre-processing, classification with various Al algorithms
and models, and optimization through data augmentation, neural network pruning, and
data distillation, all aiming to optimize models for edge deployment. Various approaches
for Neural Architecture Search were utilized, and AutoKeras and RayTune were
employed to improve the deployment of neural networks on different hardware
platforms.

Efforts are also underway to enhance visual model generation through research on
massive pretraining combined with self-supervised and unsupervised learning
techniques. Foundation models and efficient inference architectures for vision-based
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transformers are under development, along with work on RF sensing localization. Radar
fall detection systems are being optimized through Al-driven signal processing, with a
focus on execution time and memory efficiency. Benchmarking is supported by auto-ML
techniques.

In the SNN domain, work has focused on exploring training methods for different use
cases and evaluating the feasibility of obtaining quantized networks for deployment on
edge devices with limited computing resources. Additionally, post-training quantization
techniques were explored for deploying an SNN on a neuromorphic accelerator. Efforts
are underway to deploy a Spiking Neural Network (SNN) version onto spiking inference
hardware developed by SYNS, emphasizing learning from AFE recordings instead of
simulations.

A test device for API testing has been developed, and an online prototype has been
deployed to facilitate collaboration with partners and conduct integration testing. This
prototype is being enhanced with a feature extraction endpoint to transition the existing
cloud-based feature extractor to edge devices, considering hardware limitations.
Additionally, a virtual recognition node that emulates all functionalities for development
purposes, including sensor data streams and feature extraction, has been deployed.

A hardware/software solution has been developed to enable data recording on drones,
supporting optical detection models and roadside obstacle detection. Radar and camera
design, alongside radar data preprocessing, are being developed and evaluated within a
neuromorphic fusion platform. Object detection for light control is being explored with
NXP using camera technology, involving the development of a test framework and
examination of open-source object detection models.

Time series models are being utilized for forecasting and anomaly detection in cloud
environments, with a baseline Long Short-Term Memory (LSTM) model trained for air
quality forecasting. Enhancements such as early stopping and hyperparameter tuning
methods are being added to improve LSTM performance. Time series analysis is also
being applied for electrical diagnostics and prognostics.

Optimization techniques are being tailored for a wide range of use cases and data,
enhancing the overall efficacy of vision-based transformers and TinyML for audio
applications. Efforts are being made to design a benchmarking framework that includes
testbeds, metrics, and scenarios to streamline model deployment at the edge.

Task T4.4 [VC1-VC5] Al framework development [m10-m31]:

Task 4.4 involves several partners contributing to the advancement of Al, computer
vision, and machine learning technologies, specifically focusing on applications at the
edge. TUWIEN will design an Al framework to extract causal link out of technical
diagrams (8D reports). NXP-DE will enhance existing frameworks, such as TensorFlow
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Lite, to improve neural network robustness against attacks, focusing on quantifying and
optimizing robustness during training and minimizing side-channel leakage. INTRA is
responsible for developing Al algorithms for anomaly detection at the edge. VPP will
contribute to the technical verification of models related to cellar issues. TECX and URCA
will both participate in the comparison and selection of Al frameworks for Edge Al, while
INPG will support frameworks focusing on specific number representations like sub-8-
bit quantization and LNS. UNIBO will develop tiny-ML algorithms for machine condition
monitoring in wood processing using vibration sensors, as well as vision algorithms for
product quality assessment, leveraging smart cameras and MIMO-OOK visible-light
communication. Lastly, SIG will focus on testing and developing Al frameworks such as
TensorFlow Lite for running detection algorithms in sensors.

T4.4 is related to Objective 4.3 and aims to push the boundaries of Al and edge
computing, with a strong focus on robustness, anomaly detection, and efficient
algorithms for industrial applications.

T4.4 is guided by requirement/specification definition in WP1 and is mutually linked with
other tasks in WP4. It has strong connections with other relevant tasks related to
architecture and hardware design WP2 and WP3. It also paves the road to
verification/integration in WP5 and WP6. It has strong connections with all Value Chains.

Most partners was starting developing/extending Al frameworks in the last four months
during the first interim period. Considering that Task T4.4 will be conducted throughput
the second year, in the next step, most partners will finish the majority of
implementation and prepare the integration and verification procedure in WP5 and
WP6.

Task T4.5 [VC1-VC5] Virtualization of Al models [m10-m31]:

This task is a derivative of WP4 Objective 4.2, which aims to enhance Al-based
algorithms, optimization techniques, and Al model virtualization for edge processing.
The T4.5 activities includes gathering methodologies, best practices, and expertise
related to adopting virtualization technologies at the edge. This involves summarizing
practices across all levels—from hardware abstraction layers (micro-edge) to containers
(deep-edge) and virtual machines (meta-edge).

The objective of this task is to establish virtualization as a key component of the
software architecture. This includes creating a robust development and testing pipeline
and facilitating the deployment and maintenance of software components. Virtualization
serves as a "wrapper" for developed software components across WP4. The outputs of
this task are used to enable scalable testing and validation pipelines (e.g., simulating
multiple instances for parallel testing in WP6) and to assist and streamline the
integration process in WP5.
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In collaboration with VCD1.4, a virtual prototype was created to simulate data streams
from a sensor, which allowed for the development of a common API for each endpoint
used in the demonstrator. We successfully deployed and shared a development
instance with the VCD partner, incorporating modular components with specific
functionalities encapsulated in containers running on an edge computer (micro-PC). This
transition involved moving functionalities from the cloud to the edge computer. Our
efforts included developing a Data Acquisition Connector for the edge and a user
interface for the cloud. We also established a data schema for inference results based
on “Smart Data Models” and created synthetic data generation methods. Additionally,
we defined standards for data model standardization and initiated experiments using
MQTT for data communication. We developed Al models for yield estimation and
conducted testing and validation of these models on edge devices, focusing on
optimizing performance for edge environments. Furthermore, we developed Al models
for disease detection, specifically tailored for the vineyard demonstrator.

Task T4.6 [VC1-VC5] Al-learning methods and techniques at the edge [m10-m31]:

Task 4.6 focuses on ensuring the reliable inference of edge Al over the lifetime of a
product, where models must be monitored and updated. Therefore, different
techniques to tackle data drifts, e.g., semi-supervised training, recording of anomalies
(time-series), model updates (federated learning for data privacy and communication
efficiency), teacher-student approaches are investigated in this task. This task, related to
WP4 goal 4.4, develops Al learning techniques to provide federated learning, transfer
learning, meta-learning, and real-time learning to enable new Al applications on edge
systems.

In Task 4.6, we want to ensure the long-term reliability of Al models operating within
complex production environments. This involves several key activities aimed at
maintaining and enhancing model performance over time.

Firstly, a strategy is formulated to ensure the models remain reliable throughout their
operational lifespan. This includes the development of techniques to monitor and assess
the performance of models in real-time, particularly in relation to time-dependent
variations in tool performances within the production line.

A critical component of this task is the comparison of model outputs with actual
measurements gathered from the production environment. By establishing basic criteria
for evaluating a model's reliability, such as accuracy and precision, the project sets
benchmarks to determine when a model is deemed fit for production use.

Additionally, the task incorporates the detection of deviations between model
predictions and actual measurements. This involves leveraging established Statistical
Process Control (SPC) methods to identify and analyse deviations, such as drifts, offsets,
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and outliers. The project explores how these deviations relate to changes in production
conditions or environmental factors.

The implications of these deviations are used to refine sampling strategies, retrain
models, and adapt them as needed to maintain optimal performance. Through these
activities, Task 4.6 aims to ensure that the Al models continue to deliver reliable and
accurate results throughout their deployment in dynamic production settings.

The activities under this task involve:

Federated Learning Framework Development: A significant focus was the
implementation of a Federated Learning (FL) framework in collaboration with ITML. This
includes orchestrating server-client interactions, managing the ML model training
process, facilitating data exchange (including model evaluation metrics), and ensuring
secure communications via X.509 certificates and SSL/TLS encryption. Scalability of the
framework was also a key consideration.

Domain Gap Analysis and Transfer Learning: Initial efforts focused on analysing domain
gaps between sensor outputs, analogue front-end features, and their simulated
counterparts. This analysis led to the transfer learning and domain gap reduction
strategies aimed at mitigating identified issues.

Validation and Optimization Techniques: The task involved validating methods
developed in WP2 for optimized training. Key algorithms explored include dataset
distillation (an offline process), fine-tuning (online), and quantization (online). Ensuring
consistent performance, especially regarding accuracy, is a primary goal. Periodic online
tasks address data drifts, with datasets provided by industrial partners.

Overall, Task 4.6 involves a multi-faceted approach to enhancing edge Al systems,
focusing on reliable model inference, domain adaptation, federated learning, edge
deployment, and robust validation techniques.

3.2.4.3 Beneficiary involvement

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

Table 3.5: Description of the work carried out in WP4 at beneficiary level

No | Beneficiary Description of work in WP4

The work on the middleware and engineering tools in task T4.2 and the
Al-based algorithms and optimisation techniques for the edge in task
01 SINTEF T4.3 have started, but there are delays in the activities related to the
STM32 MP2 and STM32 N6 which are part of the design in VCD 2.1, VCD
2.2,and VCD 2.3.

As result of task T2.3, the affiliated data and the extraction from the
existing systems form the basis for the above-mentioned use cases, data

02 [FAT
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sources and data types were defined. For UseCase 1- holistic lot check,
the tool framework is defined, data sources are connected, and data
extraction established. For UC1 - holistic lot check, a SW platform and
self-service development platform for fast and straightforward
development and integration of software solutions was developed.
Relevant documents for extraction of causal links out of technical
diagrams, information extraction out of technical documents were
selected and provided to the partner TU Vienna.

03

AMS-AT

In the reporting period m14 - m20, AMS-AT contributed to task T4.6 and
respective deliverable D4.6 by evaluating possible strategies to ensure
long-term reliability of the models in a complex production line covering
time dependent tool performances. For example, a comparison of time-
series of predicted oxide thickness values with actual measured values
for different CVD processing tools and steps in the wafer manufacturing
process has been performed.

04

SCUBE

As a first prototype, SCUBE completed setup of initial user interface and
APl which provides access to and links existing data sources. After
learning more in detail about the shortcoming in available data sources,
tools and strategies are developed which will help in increasing the data
quality. These tools are available in the user interface and integrated into
a data handling layer of the API. Based on current data quality a more
focused approach on models which help in categorising and
standardizing data will be in the focus (Recommender models and
Classification models).

05

TUWIEN

In T4.4, TUWIEN is responsible for designing an Al framework to extract
causal link out of technical diagrams (8D reports). As we contributed to
the Deliverable 2.1, we adjusted our technical routes: (1) Use LLMs to
extract textual data from 8D report pictures; (2) Combine OCR with LLM
to do the same task; (3) Extend our work “TD-Magic: From Pictures of
Timing Diagrams to Formal Specifications” to design a pipeline-like
framework. We would pick one route of them as our final solution to
meet our specified KPIs.

During m14-m20, TUWIEN hosted a kick-off meeting for Task 4.4 and

organized general meeting to discuss the structure of Deliverable 4.4 to
ensure that D4.4 can be delivered on time.

06

IMEC

As a result of task T2.2, IMEC has considered one of its neuromorphic
platforms for the Al fusion model in the micro-edge. This platform is
being used in T4.3 to develop its radar-camera fusion perception
algorithms to be ported onto a drone, acting as the micro-edge.

07

NXP-DE

N.A.

08

GNT

In WP4, GNT took over the work from the partner INTRA that withdrew
from the project for T4.2, T4.4, and T4.5. GNT continued the work that
had been based on requirements defined in WP1 (T1.1, T1.2, T1.5) and
on the architecture defined in WP2 (T2.1). In the context of T4.2, GNT
designs and develops a data exchange and fusion system for the needs
of VCD1.4, VCD4.2 and VCD4.3. The system involves a pub/sub
messaging broker that allows real-time communication between multiple
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endpoints (producer and consumer clients) in a loosely coupled
integration scheme. The clients exchange data that is used as input for Al
training and inference or data that is the output of Al inference. The
system is complemented by an ingestion mechanism that can consume
data from the pub/sub messaging broker and store it at a permanent
storage facility of the system for subsequent usage. Different technology
stack options are implemented for different platforms according to their
positioning on the edge spectrum, i.e., a combination of Eclipse
Mosquitto and InfluxDB is used on the Deep Edge, while a combination
of Apache Kafka and Elastic Search is used on the Meta Edge. The
approach is complemented by the implementation of the Grafana data
visualization stack for data analytics purposes. In T4.4, the work of GNT
focuses 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 collaborates closely with ITML to apply the ML Module
for the specific needs of VCD4.2. ITML is developing the algorithmic part
of the ML model and GNT focuses on the implementation at the
production level. Two use cases of VCD4.2 are addressed. The first one is
associated with an ML model for forecasting the Air Quality Index based
on environmental sensor readings. The second use case is associated
with an ML model for anomaly detection in time series data that will be
applied in health and performance metrics extracted from Nvidia Jetson
devices for monitoring and risk mitigation purposes (Nvidia Jetson
devices are the underlying computational host hardware devices at the
deep-edge level in VCD4.2, referred to as Road-Side Perception Units or
RSPUs). In T4.5, the work of GNT focuses on Al-model versioning in the
context of systematic Al-model performance evaluation for operation at
the edge. More specifically, GNT is developing a centralized repository
for machine learning models that not only offers efficient storage, but
also includes experiment-tracking features to support the validation,
evaluation, and comparison of models, allowing for robust comparisons
between models developed with various Al techniques and
parameterizations. The work of GNT in T4.5 also focuses on the delivery
of Al solutions by implementing container virtualisation techniques and
specifically on the deployment of services via docker-based
containerization. In T4.6, GNT works on the implementation of the
authentication, authorization and encryption mechanisms for pub/sub
messaging systems proposed in T2.4 for the needs of VCD1.4, VCD4.2
and VCD4.3 to achieve secure data exchange. In addition, GNT
collaborates closely with ITML to design and develop a comprehensive
Federated Learning (FL) framework for the needs of VCD4.2, contributing
to secure and reliable edge analytics by preserving data in close
proximity to their source. GNT especially focuses on the implementation
of the FL framework at the production level and its integration within the
overall foreseen software and hardware system and configuration for
operation under real-world conditions. GNT also focuses on security
aspects of the transfer of ML models between FL server and FL client.
GNT has made initial contributions to D4.6. GNT has participated in all
WP4 meetings held so far.
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09

NEURO

Development of neuromorphic edge classification network for VDC4.3
demonstrator on asset condition and inventory tracking.

10

COGNI

Expanded the previously implemented prototype of the recognition node
to provide additional sensor data, as well as extracted features relevant
for object recognition. Developed a model lifecycle workflow to
streamline and standardise subsequent model training iterations, as well
as to ensure representative and reproducible results.

11

IMST

IMST has started the prototyping of the new 2.4 GHz LoRa Mesh radio
protocol stack based on the design results from WP2 and by means of
the updated radio protocol simulator framework.

These activities include:

1 Extension of existing TDMA MAC Layer functionality

1 Initial Router setup for Logical Link Control (LLC) and Routing Layer
(RL)

1 Simulations of network scan, network sync, network join, initial route
establishment procedure and data exchange

Next, the initial mesh stack version has been ported and integrated into

the real LoRa module (iM284A-XL) and concentrator (iC281A) hardware.

The required APl documentation and example code (C++ and Python)

was updated.

An easy-to-use PC GUI based Configuration & Testing Tool was
developed to support the needed real world hardware related tasks.

The latest results except for the 2.4 GHz LoRa concentrators have been
delivered to EDI (VCD4.2) and SINTEF (VCD2.3) for integration into the
corresponding value chain demonstrators.

12

HUA

In Work Package 4, HUA initiated the training process for the Obstacle
Recognition model utilizing TinyML technology. This field is widely
recognized for its rapid advancement, facilitating on-device sensor data
analytics with minimal power consumption. Over recent months, we
have undertaken the training of 22 distinct models, aiming to identify the
most effective approach for obstacle detection. Our decision-making
framework is built upon three key pillars: Class-Based Decisions, where
actions are triggered based on detected classes (e.g., responding to
"person" or "vehicle" detections); Time-Series Analysis, which involves
analysing detection changes over time and making decisions based on
trends or patterns; and seamless Integration with Other Systems,
whereby the model's output is seamlessly integrated, allowing actions
like triggering alerts or notifications under specific conditions within
surveillance systems.

13

uzL

N.A.

14

INTRA

N.A.

15

STM-FR

N.A.

16

STMR-FR

STM is carry on the development of NanoEdge™ Al Studio, a new
generation of Al tooling to bring true innovation easily to the end-users.

During this last period STM has been working to enrich all the Studio's
models to respond to new application cases and to respond to more
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complex issues of predictive maintenance algorithms, on the one hand.
In the context hereafter the 4 items in which ST has been working with:

1 Selecting the Sampling Configuration

1 Feature Extraction and Selection

1 Incremental analysis of the main components for anomaly detection.
1 Anomaly detection by incremental learning.

17

VPHV

N.A.

17.1

cv

N.A.

17.2

VPP

N.A.

18

TECX

TECX is still learning to master the NanoEdge Al Studio tool to implement
its own Al libraries. The new features of this tool will help refine the
accuracy of the decision tree running within the sensors.

19

CEA

N.A.

20

INPG

INPG is contributing to the T4.3 concerning optimization techniques for
the edge. Although quantization methods enable efficient low-bit
inference, the quantization-aware training of the model includes
quantization noise that occurs during the back propagation algorithm.
For quantized weights, normalization functions during training need to
be considered to obtain a better rounding approximation. These
learnable parameters given during the training phase, enable a precise
implementation of quantized inference on FPGAs.

21

URCA

Collaborations include the development of Al models for the
demonstrators and their integration in an edge device system. As in task
2.6, we aim to optimize models to perform accurately all while freeing
enough resources for additional tasks carried by the device (storage,
communication). Optimization includes traditional techniques such as
quantification, but also specific changes on the architectures, as well as
training with optimized datasets. Generative Al has been tested to
optimize the labelling of the datasets, and to create synthetic datasets
for data augmentation.

22

CNRS

N.A.

22.1

UPHF

N.A.

23

STM-IT

STM-IT is contributing to task T4.2 with the development of an integrated
toolchain for the deployment of Neural Networks on the STM32 based
microcontroller computing platforms, and in particular it is adding the
support for the hardware enhanced platform called STM32N6 to support
the optimization of networks on the target platform balancing the need
of resources based on the availability and mapping the blocks of the
network on the hardware accelerator and the accessory optimized
software libraries.

24

SCM

N.A.

241

CSR

N.A.

25

HTS

N.A.

26

DEEPS

N.A.
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27

XTE

N.A.

28

UNICA

UNICA has been testing different methods for the training of spiking
neural networks, such as SNNtorch and SLAYER, on different use-cases
and targeting different tasks (anomaly spotting, classification, decoding).
Moreover, different methods for quantization of network weights have
been studied and tested, focusing mainly on SNNs and vision-
transformers (to be executed on state-of-the-art microcontrollers).

Finally, several assessments of an autoencoder for anomaly spotting, to
be used within VCD1.5 and 1.6, have been performed, measuring power,
accuracy and execution time, to understand the usability in compliance
with real-time constraints and energy/cost budgets.

29

UNIBO

In task T4.1, UNIBO is working on enhancing the current state-of-the-art
masking graph autoencoder networks for source code modelling. The
primary objective is to establish a comprehensive framework capable of
modelling source code while expediting the training process for
downstream tasks such as guide compiler choices, code classification,
code analysis, and code-device mapping for heterogeneous platforms.
We developed Deep-CodeGraph, a general graph-based language model,
which learns patterns to identify better compilation strategies, optimal
hardware configurations and software transformations. DCG includes i)
A large-scale dataset containing over 100k graphs. ii) A graph neural
network to implement a graph-based language model. iii) A self-
supervised pre-training framework leveraging Masked Graph
Autoencoders.

In the context of T4.3 activities, UNIBO has explored the viability of
incorporating post-training quantization techniques for deploying a
Spiking Neural Network (SNN) on a neuromorphic accelerator. Future
endeavours in this domain involve applying quantization-aware training
methodologies on emerging neuromorphic hardware. We are developing
a SNN implementation for ST devices exploiting CMSIS libraries

In T4.4, UNIBO is closely following VC1 activities and has initiated the
process of gathering a dataset using a Dynamic Vision Sensor (DVS) for
subsequent analysis of Spiking Neural Networks (SNNs). Moreover, we
are developing SpikeGym a framework for an easy integration of SNN in
a Reinforcement Learning environment with GPU accelerated simulators.

UNIBO lead the activities in this WP.

30

UMIL

UMIL is contributing to WP4 by providing support for software
methodological aspects related to the application of the techniques
developed in WP2 to the VCD 1.5 and VCD 1.6.

UMIL is contributing to Task T4.3 (Al-based algorithms & optimization
techniques for the edge) and T4.6 (Al-learning & learning techniques at
the edge) with the study, analysis, and implementation of optimization
and data augmentation techniques perform the classification of defects
in wood panels. Experimental evaluations proved that the designed
algorithms could perform a high-accuracy detection with shallow CNN
models and an optimized training time.

31

EDI

In T4.2, EDI is developing a middleware for LoRa 2.4GHz mesh radio
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transceiver to be incorporated in the sensor node based on STM32L0
MCU and Road-Side Perception Unit based on Jetson Orin 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 will also
incorporate data exchange between LoRa 2.4GHZ mesh concentrator
and MQTT based message exchange format used in VCD4.2.

In T4.3, EDI in relation to VCD4.1, worked in three directions: Discrete
segmentation, Open-set segmentation and Gravity estimation.

Discrete segmentation: tested a closed-set narrowing of an open-set
model for the terrain classification task on real-world data in a semantic
mapping system. Identified crucial bottlenecks to inference speed, areas
of improvement required for real-world use.

Open-set segmentation: the viability of using open-set segmentation for
semantic mapping demonstrated in a small-scale industrial bin picking
use case using the CLIP-based approach initially described in
ConceptFusion. Crucial bottleneck to performance identified in the
submask-based segmentation approach requiring many model passes.
Work begun on integrating a transformer-based single-pass
segmentation model with the CLIP embeddings via a latent space
translation model as an alternative for mobile use cases on the deep-
and micro-edge.

Gravity estimation: developed semi-synthetic training data generator by
sampling from 360-degree photos to produce images annotated with the
gravity direction in the camera frame. Trained a ResNet-based classifier
to predict the stereographic projection of the gravity vector in the local
camera reference frame, started studying ways of integrating this with
visual-, stereo- and lidar-only SLAM/odometry systems. In relation to
VCDA4.2 the usage of a custom Triplet Contrastive Loss function for
training optimisation was evaluated, with the aim of removing the
redundant and unnecessary parts of model training process.

In T4.6, EDI research was focused in two directions: LLM quantization
and LLM application in robotics. LLM quantization is mostly concerned
with studying various formats that are used to quantize models and
methods to launch them locally. It seems that there are at least 4 major
formats (GPTQ, GGUF, AWQ, EXL2) that are in widespread use. LLM
application in robots' concerns seeing what kind of approaches are used
to implement LLMs into robotic systems. While the range of applications
is wide, it appears that most of them focus on using the largest models
(most of them Cloud or HPC-based) for best results and little focus is put
on small, local implementations. Developed a practical demonstrator
that relies on a High-Level Planning (HLP) module which is built around a
quantized, compact-sized LLM. Currently, a 4-bit quantization of Llama 3
8B Instruct is being used. The HLP model itself was also developed, built
around the principle of chain prompting, where the instruction
processing is split between several independent LLM calls to facilitate the
development of each necessary step independently, as well as
potentially allow the use of shorter overall context windows, reducing
memory footprint.

Some initial comparisons were made between various small LLMs, sub-
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13B, such as Phi, Gemma, Mistral and Llama to gain an understanding of
what could be expected of these models. The initial testing showed that
the currently available sub-7 billion parameter models aren't fit for
planning tasks, but further testing will follow.

32

NXP-NL

NXP-NL has implemented multiple approaches to Neural Architecture
Search, utilizing AutoKeras and RayTune. HW-awareness is being
included for the secondary objective latency, to enable multi-objective
optimization, and prototyped profiling methods, therefore. With these
(adapted) methods, multiple use-cases are being prototyped involving
vision, timeseries and audio data. The use-cases are performed for
multiple different NXP platforms. Relatively novel to the approach is to
the integration of optimizations inside the NAS-loop, such as mixed
precision quantization and pruning. Finally, since NAS can be very
computationally expensive, some methods to allow scalability to have
been investigated to better allow transferability of existing (seed-)
networks. The results for 2 of the 4 use cases are reported in the
upcoming deliverable (H2 2024) of T4.3, and results for the other 2 use
cases in its last deliverable. NXP-NL is leading this task.

NXP-NL has also been prototyping an on-device learning framework
integrating various optimization methods (SGD, RMSProp, Adam), this is
still work in progress. This framework is dedicated to very low-power
microcontroller architectures with bare-metal embedded software that
can leverage NXP hardware accelerators (DSPs and NPUs). This
framework is being tested with the new MCX N microcontroller (ARM
Cortex M33 CPU with 2 MB Flash). The framework allows the
examination of training directly on the microcontroller and assessment
of learning performance, usage of dedicated hardware, and tensor
operations scheduling. This framework was tested through a proof-of-
concept training of a Multilayer Perceptron (MLP) using various
optimization algorithms. This framework can be integrated to
optimize/refine classifier layers in machine learning models, for example,
Speech Emotion Recognition (SER).

33

SIG

SIG explored auto-ML solutions (ST electronics) and compared the
performance with inhouse developed Al solution.

SIG developed an inhouse Al solution for fall detection, optimized the Al-
solution for fit the hardware platform.

SIG tested various object detection models including a transformer
model.

SIG explored self-learning statistical models that may include user
interactions and is currently testing them.

34

TECHNO

TECHNO is contributing to task T4.6 in the development of technologies
and techniques for edge deployment of Al methods and technologies.
There is a particular focus on how algorithms can be developed and
tested on highly performant hardware and then safely deployed onto
less capable systems. The first results using existing tooling used for
current TECHNO products and how these can be migrated to less
performant (but more energy efficient) NXP hardware have been
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achieved and show the promising potential of this hardware. TECHNO
has also started analysing captured data from medium voltage stations
and develop Al time series algorithms for anomaly detection at the edge.

35

ALMENDE

Work has been done on the extension of the modular payload capability
of the microapps, to enable them to receive trained ML components like
perceptrons. This will allow us to train the classifiers offline using the
data currently being gathered in the trial demonstrator setup.

36

TUE

Focussed on researching how vision transformer models can be made
more computationally efficient, so that they can easier be deployed on
edge devices. The high computational load currently prevents many
edge applications whereas the potential gain in accuracy could enable
many applications. TUE also worked on improving generalization of
vision models deployed at the edge by researching foundation model
technology (i.e. massive pretraining) in combination with self-supervised
learning techniques like unsupervised domain adaption. Significant
results for both research lines were already obtained with up to 30%
efficiency improvements and 10% increase in generalization.

37

FE

N.A.

37.1

NXTEN

The work on the middleware and engineering tools in task T4.2 and the
Al-based algorithms and optimisation techniques for the edge in task
T4.3 have started, but there are delays in the activities related to the
STM32 MP2 and STM32 N6 which are part of the design in the
demonstrators VCD 2.1 and VCD 2.2 were NXTEN is contributing.

38

PROLUX

The work on the middleware and engineering tools in task T4.2 and the
Al-based algorithms and optimisation techniques for the edge in task
T4.3 have started, but there are delays in the activities related to the
STM32 MP2 and STM32 N6 which are part of the design in the
demonstrator VCD 2.3 were PROLUX is contributing.

39

NXTECH

The work on the middleware and engineering tools in task T4.2 and the
Al-based algorithms and optimisation techniques for the edge in task
T4.3 have started, but there are delays in the activities related to the
STM32 MP2 and STM32 N6 which are part of the design in the
demonstrators VCD2.1, VCD2.2 and VCD2.3 were NXTECH is contributing

40

ITML

ITML has been following the development requirements of WP4.
Specifically, and within the T4.3, ITML aims to develop prototypes for
data preprocessing, model training and tuning, model evaluation and
benchmarking for time series forecasting and anomaly detection. These
prototypes will be comprehensive Python libraries and will also include
model compression utilities to facilitate building efficient models without
sacrificing prediction quality. Over the last six months, ITML designed
and implemented the second release of the code base and tested it on
the VCD4.2 use case of air quality index forecasting using the LSTM
architecture. Furthermore, we explored methods such as pruning and
quantization and completed a preliminary design for the model
compression library. In the coming months, ITML will finalize and
integrate model compression methods, streamline the code for the final
release, and design and execute benchmark scenarios to evaluate trade-
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offs and support model selection for edge devices. In addition, ITML is
contributing to T4.6 by designing and prototyping a time series anomaly
detection model and supporting the development of a federated
learning (FL) architecture. Over the last six months, 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. Preliminary simulation experiments showed
successful collaborative training. For the time series anomaly detection
model, we have conducted a thorough data exploration, and a literature
review aiming at designing a model for detecting anomalies in hardware
performance counters like memory usage, CPU usage, and temperature.
This use case, led by GNT uses data captured at the RSPUs (VCD4.2 deep
edge), is progressing well, and in the coming months, ITML will focus on
developing and evaluating the RSPU health status with the anomaly
detection model. Furthermore, we will work on the finalization of the
Python FL library for the Air Quality Index Forecaster use case and
refining the FL evaluation pipelines and model aggregation functions.

41

CONV

N.A.

42

HMU

N.A.

43

AMS-CH

For Tasks 4.3 and 4.6, AMS-CH revised the sensor design to align more
closely with the HDK's analogue input specifications. Following this
update, a dataset of spikes for hundreds of gestures was recorded via
the HDK. This dataset was then utilized to train and validate various SNN
architecture options using the Rockpool library. The resulting model
serves as the baseline for VCD1.3, which includes live SNN-based gesture
classification.

44

SYNS

In WP4, SYNS maintained and updated their open-source toolchain
Rockpool with support for new devices, and models for assessing
computational costs of SNNs. SYNS provided support to AMS-CH on
using SYNS toolchain for implementing SNN use cases on SYNS
hardware.

3.25

Work package 5 Edge Al Technology Verification and integration Vertical

Applications

The duration of Work Package 5 (WP5) spans from project m19 to m37. WP5 is in its

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

The WP5 activities have just started, and there are no deliverables required for
submission during the prevailing period. However, the first deliverable D5.1 (Report on
strategies for edge Al HW/SW verification and integration of enabling technologies) with
deadline m22 (September 2024) is on track. The evaluation of possible strategies for Al
HW/SW verification and integration of enabling technologies are ongoing.

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-m37]:

The activities in task T5.1 have started with the evaluation of possible strategies for Al
HW/SW verification and integration of enabling technologies.

Task T5.2 [VC1] Digital industry - Edge Al HW/SW verification and integration of
enabling technologies [m19-m34]:

The activities in task T5.2 have yet to start.

Task T5.3 [VC2] Energy industry - Edge Al HW/SW verification and integration of
enabling technologies [m19-m34]:

The activities in task T5.3 have yet to start.

Task T5.4 [VC3] Agri-food and Beverage industry - Edge Al HW/SW verification and
integration of enabling technologies [m13-m32]:

The activities in task T5.4 have yet to start.

Task T5.5 [VC4] Mobility industry - Edge Al HW/SW verification and integration of
enabling technologies [m19-m34]:

The activities in task T5.5 have yet to start.

Task T5.6 [VC5] Digital society - Edge Al HW/SW verification and integration of
enabling technologies [m19-m34]:

The activities in task T5.6 have yet to start.
3.2.5.3 Beneficiary involvement

Description of the work carried out in WP5 per beneficiary involved is given in the table
below:
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Table 3.6: Description of the work carried out in WP5 at beneficiary level

No Beneficiary | Description of work in WP5
The activities on strategies for Al HW/SW verification and integration of
enabling technologies in task T5.1, and edge Al HW/SW verification and

01 SINTEF . ; . . . .
integration of enabling technologies for the energy industry in task T5.3
will start after the summer holiday.
The detailed work will begin after the summer break. Initial discussions
have begun regarding the use of the verification value tool VeriACT,

02 IFAT developed by SCUBE. A workshop with VCD1.1 partners SCUBE and TU
Vienna is in preparation. One of the aims is to develop the requirements
and the test concept for the VCD1.1 demonstrator to test, verify and
validate it.
The detailed work will begin after the summer break. Initial discussions
have begun regarding the use of the verification value tool VeriACT,

03 AMS-AT developed by SCUBE. A kick-off workshop with VCD1.2 partner SCUBE was
done in July. One of the aims is to develop the requirements and the test
concept for the VCD1.2 demonstrator to test, verify and validate it.
Introducing already existing verification tool named “VeriAct” to analyse a

04 SCUBE specific verification workflow with IFAT and AMS-AT. Starting at the given
requirements defined in D1.2 by each partner for their demonstrators a
concept for verification, validation and testing will be developed.

05 TUWIEN N.A.

06 IMEC IMEC leads D5.5. The activities related to WP5 have not yet started.

07 NXP-DE N.A.

08 | GNT N.A.

09 NEURO Not yet started.
In progress of establishing validation and testing pipelines for object

10 COGNI o .
recognition models in the pre-deployment stage.

11 IMST No activities started so far.

12 HUA N.A.

13 uzL N.A.

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.
TECX has started adapting the LoRa communication network to the

18 TECX . .
results received by the sensors' Al algorithms.

19 CEA N.A.

20 INPG N.A.
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21

URCA

Our contributions relate to deploying edge-optimized models for the
demonstrators (notably VCD 3.1 and 3.3) and the development of
prototype devices to be used in field tests by partner VPHV/CV/VPP.

22

CNRS

N.A.

22.1

UPHF

N.A.

23

STM-IT

N.A.

24

SCM

Activities not yet started.

241

CSR

Activities not yet started.

25

HTS

HTS has contributed to create a dataset of digital images coming from
their production process. Also, a set of boards were provided to DEEPS to
activate the part of the demonstrator dealing with the capture of the
boards as they pass under a camera. Some faults were manually
introduced so that the dataset contains both good and bad boards. HTS
has adapted an OMRON software so that images taken during the
production process can be sent to the DEEPS developed software to
improve the defect detection performance. The dataset is used in
anonymized form and evaluated comprehensively without board details
to ensure the confidentiality constraints of the production process.

26

DEEPS

DEEPS developed the first version of the Al based SW for wooden and
digital defect discovery. The software used dataset coming from
production process for the wooden part and from literature from digital
part. The process of the demonstrator consisting of capturing the images
on the conveyor belt has been activated to take images on good and bad
boards. The initial version has been deployed on NVIDIA Jetson ORIN
boards and a study has been carried out to deploy the software on
STM32. An annotated synthetic dataset has been realized for better
discovering defects on digital boards. The inclusion in the dataset of
experimental data coming from HTS is under development.

27

XTE

Preliminary activities have been started with the partners DEEPS and HTS,
the main activities will be part of the next reporting period

28

UNICA

UNICA has tested an autoencoder for anomaly spotting in binarized
images on a dataset created by SCM, including on-machinery acquired
images of woodwork products. The execution of the autoencoder has
been preliminarily tested on a Jetson Nano embedded processing
platform.

29

UNIBO

N.A.

30

UMIL

N.A.

31

EDI

Started to identify common aspects within the proposed strategies for the
Al-based software integration and verification of mobility value chain and
especially mobile and static agents. Developed a roadmap for hardware
development and the following software integration with the VCD
partners.

32

NXP-NL

Work in this task starts after the summer-holiday 2024.

33

SIG

N.A.
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34

TECHNO

N.A.

35

ALMENDE

Completed setup of both Signify and Crownstone network setup and data
collection infrastructure. Parallel gathering of presence detection data is
in progress and is stored in a shared database. This data is not intended
to be shared publicly, as it contains privacy sensitive information that we
are not allowed to share with third parties. Next is the analysis of the
information gathered and the training of a classifier that can be used in a
federated way by the crown stones.

36

TUE

Work in this task starts at later stage

37

FE

The activities on strategies for Al HW/SW verification and integration of
enabling technologies in task T5.1, and edge Al HW/SW verification and
integration of enabling technologies for the energy industry in task T5.3
have not started regarding the demonstrator VCD2.1.

37.1

NXTEN

The activities on strategies for Al HW/SW verification and integration of
enabling technologies in task T5.1, and edge Al HW/SW verification and
integration of enabling technologies for the energy industry in task T5.3
have not started regarding the demonstrators VCD2.1 and VCD2.2.

38

PROLUX

The activities on strategies for Al HW/SW verification and integration of
enabling technologies in task T5.1, and edge Al HW/SW verification and
integration of enabling technologies for the energy industry in task T5.3
have not started regarding the demonstrator VCD2.3.

39

NXTECH

The activities on strategies for Al HW/SW verification and integration of
enabling technologies in task T5.1, and edge Al HW/SW verification and
integration of enabling technologies for the energy industry in task T5.3
have not started regarding the demonstrators VCD2.1, VCD2.2 and
VCD2.3.

40

ITML

N.A.

41

CONV

N.A.

42

HMU

N.A.

43

AMS-CH

In T5.2 AMS-CH, with the support of SYNS, has started the development of
the demonstrator for VCD1.3.

44

SYNS

In T5.1 SYNS developed strategies and toolchains for benchmarking low-
power edge Al hardware. In T5.2 SYNS supported partner AMS-CH in
developing a demonstrator for VCD1.3.

3.2.6 Work package 6 - Benchmarking, Validation and Testing.

N.A. Start in project month m26 (January 2025).

3.2.7 Work package 7 - Ecosystem Orchestration Communication, Dissemination,

Exploitation, Standardisation.

The WP7 duration spans from project month m01 to m37. The primary objective of WP7

is to define and

implement activities encompassing ecosystem orchestration,

communication, dissemination, exploitation, and standardization. These objectives will
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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.

3.2.7.1 WP7 overall status and summary of key achievements towards the project
objectives

The EdgeAl WP7 represents all the activities related to dissemination, communication,
standardisation, and exploitation. During this first half of the second year of the project
(m14-m20), a comprehensive set of activities was carried out to enhance dissemination,
communication, exploitation, and standardization. These efforts were aimed at
increasing awareness, engaging stakeholders, promoting the project's outcomes, and
ensuring alignment with industry standards. As such, several key activities were
undertaken by ITML as the WP Leader to enhance the dissemination and
communication efforts for the EdgeAl project:

1 The internal Dissemination-Communication EdgeAl plan was updated, providing a
clear framework for upcoming activities such as blog posts, social media posts,
videos with voice over, webinars, trainings etc

1 A dedicated slot for WP7 updates was included in consortium meetings to ensure
regular and comprehensive communication.

1 Key performance indicators (KPIs) were analysed, tracked, and monitored, with a
particular focus on addressing any problematic KPIs. A master file containing the KPI
status, remaining goals, and other relevant information was maintained and updated
in BOX.

1 A Blogs tab was added to the project website to enhance content dissemination.

1 The project successfully delivered D7.5 in May 2024 and D7.6 will be delivered in
Sept2024 (m22) according to the project Amendment.

1 A dedicated webpage for the EEAI 2024 Conference has been launched on the
project website. This page promotes the upcoming conference. Announcements
about the conference have also been posted on the project's social media profiles
and will continue in the lead-up to the event.

Over the past six months, EdgeAl has made remarkable strides in expanding its online
presence, significantly enhancing engagement and awareness across multiple social
media platforms. At the outset, our primary goals were to increase our follower base,
boost engagement rates, and effectively disseminate project updates and results to a
broader audience. To that end, ITML, maintained and regularly updated the EdgeAl
project website with the latest news, publications, and event announcements, and we
actively utilized social media platforms (LinkedIn, Twitter and YouTube) to disseminate

information, achieving a 126% increase in followers and engagement, increasing our
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visibility and awareness of EdgeAl. (Figure 3.15, Figure 3.16, Figure 3.17, Figure 3.18). To
sum up, during m01-m20, EdgeAl gained 604 LinkedIn followers had released 121 posts,
2994 total clicks, 1357 reactions, 56 shares and total 38K of page impressions. On
Twitter profile in the reference period (m01-m20), EdgeAl gained 404 new followers,
posted 134 tweets, had 174 likes and 58 retweets.

To raise awareness and expand the visibility of the EdgeAl scientific results achieved so
far, the project has established and maintained a dedicated EdgeAl Zenodo community.
This community is regularly updated with all released journal articles and conference

papers. Additionally, all scientific results are also uploaded on the OpenAIRE and Cordis
platforms. (Table 3.9).

WP7 also focused on the participation in events, organization of events, and webinars
organization which are crucial components of project dissemination, playing pivotal
roles in reaching and engaging target audiences effectively.

Figure 3.14, provides a summary of both communication and dissemination activities
have been conducted during m1-m20.

Events organization

3 |Total: 18 Events & Session ‘,:;f\f-\"
15 |Total: 0 webinars u
Total: 30
e

Conference Papers
Total: 31

0o

Networking Activities
Total: 23 '}‘f\(\:

Brand-Building Material
Total: 21

Journals & Magazine Papers

Videos / Interviews

& Other publications

Total: 13 Journals “
otal: 12 Others n

El EdgeAl 28 | Total: 26 ’?“‘Q
D&C

Activities

3

Figure 3.14: Summary of EdgeAl Dissemination & Communication Results during m01-m20

Moreover, monitoring and tracking the dissemination and communication Key
Performance Indicators (KPIs) is integral to our operational strategy. By consistently
assessing KPIs, we gain insights into our project's progress and effectiveness across
various metrics. This ongoing evaluation allows us to identify trends, strengths, and
areas needing improvement promptly. Based on these findings, we adjust our plans and
strategies accordingly to optimize outcomes and align with project goals. This iterative
process of monitoring, tracking, and adjusting ensures that we remain responsive to
changing circumstances, maintain accountability, and drive continuous improvement
throughout the project lifecycle. In the task level approach (T7.1 and T7.2) we have
included the status of communication and dissemination KPIs respectively, as well as the

remaining values of the ones that have yet to be achieved. (Table 3.7, Table 3.11)
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Regarding the exploitation activities, efforts were primarily focused on delivering the
“Initial Exploitation Plan” (D7.6). In line with this objective, the first questionnaire was
prepared and circulated to consortium partners in m13. The initial exploitation plan
outlines the strategic framework for deploying Key Exploitable Results (KERs) and it
principally utilises data extracted from 44 comprehensive questionnaires. A first draft of
the questionnaire was presented to the consortium and subsequently refined based on
their input. During the project's General Assembly (GA) meeting on June 11, 2024, the
final draft of the initial exploitation plan was presented to the EdgeAl consortium. A live
survey was conducted during the meeting, and the feedback received was carefully
considered. The "Initial Exploitation Plan" (D7.6) is ready for submission as scheduled in
month 20. However, due to the ongoing project amendment, D7.6 will now be delivered
in month 22, September 2024.

Regarding the Standardization activities, CSR has initially submitted to all the consortium
partners a "toolkit" (a structured document) to gather all their inputs in terms of
standardization. Through this toolkit CSR has been able to categorize the standards
used by the partners, also collecting standards' more specific features, such as their
descriptions, their specific scope within the project, the technology blocks included, the
Technical Committees considered, and the keywords used to better identify each related
task.

The next steps regarding this activity will consist in the creation of a "Standardization
Questionnaire”, which will be submitted to every partner, and that will be structured in
four different sections as described below in T7.4.

The progress of dissemination and communication activities in EdgeAl has been
substantial. Through a combination of publications, events, media outreach, and
stakeholder engagement, we have successfully shared our research findings and
fostered a collaborative environment. Moving forward, we will continue to refine our
strategies to enhance visibility and impact, ensuring that our project delivers maximum
value to 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-m37]:

This task focuses on defining and executing a communication strategy aimed at
informing, promoting, and communicating EdgeAl activities, results, and achievements.
As part of these efforts, the EdgeAl project website and the project social media

(LinkedIn, Twitter and YouTube) are continuously updated to enhance engagement and
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visibility. The figures below illustrate the number of visitors, followers, posts and the
level of engagement with EdgeAl activities and online presence.

Unique
Visitors

35209

Followers

603

Country
provenance

/-O
@GE Al
Website

Page clicks

3313

Figure 3.15: Website metrics (m1-m20) Figure 3.16: LinkedIn metrics (m01-m20)

Subscribers

12

Retweets

58

Figure 3.17: X metrics (m01-m20) Figure 3.18: YouTube metrics (m01-m20)

To further enhance our social media presence, we have implemented the (i) “Meet a
Partner” plan and (ii) “Social media posts” plan (Figure 3.19). Under the first one, all
consortium partners are invited to submit a brief paragraph outlining their expertise
and role within the EdgeAl project. This initiative aims to introduce to our followers, the
individuals behind the project highlighting their contribution to the project. As for the
social media posts plan, EdgeAl partners are requested to submit a post that could be
focused on one or more of the following: (i) Completed and/or upcoming dissemination
and communication activities; (ii) Technological/project progress that could be shared;
(iii) Any results have been obtained so far; and (iv)interesting blogs/articles that are
relevant to the project.
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Note: This is a plan for the "Meet a partner” post on Linkdeln page & other posts upon nessecity / post per VC or demo updates & blogs in social media
Plan to reach: dKPI#29 - At least 350 Linkedin Posts by the end of the project {current status: 85)
Abbr.: WIP (Work In Progress / the post has been submitted and is being revised), LINK (The post is published), TBS (To Be Sumbitted/ post is scheduled, awaiting for document)
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Figure 3.19: EdgeAl Social media posts plan

Furthermore, as part of our efforts to improve our YouTube presence we have
established a plan to create technical videos featuring each Value Chain Demonstrator
(VCD) within the project. The goal, as outlined by our Key Performance Indicators (KPIs),
is to produce a minimum of 10 technical videos by the project's conclusion. However, we
have set a higher target of 20 videos—one for each demonstrator.

Each video will consist of a PowerPoint presentation with voice-over, lasting
approximately 2-3 minutes, showcasing a specific VCD. The responsibility for drafting
these videos lies with each respective VCD owner, who will provide all necessary content
and materials. ITML has prepared and distributed dedicated templates for each Value
Chain, outlining the required video content. It is mandatory for all VCD owners to use
these templates to ensure uniformity across all videos. Once the PowerPoint
presentations are submitted to ITML, we will be converted into videos. These videos are
intended for a general audience and will provide a high-level overview of the VCD,
including its functionality, application, Al-based technology utilized, and associated
benefits and impacts. 10 out of 20 VCD owners have already submitted their ppts to
WP7 leader, and ITML is currently in the process of creating those technical videos.
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.
80



thpSJU

Co-funded by
the European Union

Those videos, will be also available in the project website and social media, as will be
also shared in the EEAI 2024 Conference.

The Table 3.7, below 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 3.7: Status of EdgeAl Communication KPIs
Threshold

Status Y2

4 Activit cKPl# | Communication Status Y1 Remainin
’ No KPIs (Endof  temizy (M13 KPIs ®
project) m20)
18000 (=
" cKPI#1 Unique visitors 500 per 30989 4220 Completed
::n' month)
= 100 different
= cKPI#2 visitors/month 100 Achieved so far Completed
B for each country
o Visitors from all
: EU countries are
S cKPI#3 | expected, plus at 18 87 + 28 Completed
least 5 non-EU
countries.
3 promotional
cKPIl#4 | videos (popular 3 1 1 1
understandable)
5 videos with
" cKPI#5 | open interesting 5 4 1 Completed
o project results
'15: 10 technical 10 !)pt:
g videos with the :::?::es;
< cKPI#6 main open 10 0 10 .
2 : of creating
£ results achieved those
e in the project .
S videos
3 10 podcasts
2 cKPI#7 (and/or live 10 15 (] Completed
3 interviews)
% 1500 views per . . .
2 cKPI#8 i 500 509 views in total for all videos
< videos
30 new
stakeholders
cKPI#9 viewing videos 30 509 (m01-m18) Completed
about project
per month
P cKPI#10 Linkedin: >100 67 54 Completed
2 -g S Regular updates
Y v E cKPI#11 | Twitter: Regular 100 77 57 Completed
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and occasional
tweets

Task T7.2 [VC1-VC5] Dissemination [m01-m36]:

The task addresses the strategy for sharing the EdgeAl research results with different
potential users (e.g., research community, industry, other commercial players, and
policymakers) and deals with the definition and execution of the EdgeAl dissemination
plan that will be generated to direct the end-user, academic and software partners by
providing a detailed dissemination roadmap.

The EdgeAl dissemination activities have been integral to maximizing visibility, sharing
knowledge, and engaging stakeholders across various sectors. This section provides a
comprehensive overview of our dissemination strategies, activities undertaken,
outcomes achieved, and future plans.

The dissemination strategies have been designed to reach diverse audiences through
targeted approaches:

1 Publications: Peer-reviewed journal articles, conference papers, and technical
reports have been published to share project findings and innovations (Table 3.9)
that are also shared through open-access on ZENODO, OpenAlIRE and Cordis;

1 Events: Participation and organization of conferences, workshops, and seminars to
present project outcomes, network, and gather feedback (Table 3.10);

1 Brand-building and promotion material: newsletters, press releases, blogs, flyers,
brochures, posters etc have been created and shared to spread the EdgeAl
objectives and tangible results (Table 3.8).

To enhance our publication and media presence, we have devised a strategic plan
(Figure 3.20) to generate blog posts contributed by all consortium partners. Our goal is
to publish 65 blogs across our website and social media channels. To achieve this, we
have structured a monthly rotation where four partners are tasked with submitting a 2-
page blog post highlighting various aspects of the project. These blogs serve to inform
the public about our project, offering insights into the Al technologies under
development. They discuss methodologies such as data collection, algorithm
development, and testing procedures. Additionally, they showcase use cases and real-
life examples where these Al technologies can be applied, emphasizing their potential
impact and benefits. This coordinated effort ensures a consistent flow of informative
content that enhances our project's visibility and educates stakeholders about our
innovations. Released EdgeAl blogs can be found here on the project website.
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Note: Official schedule for blogposting on EdgeAl website
To reach: dKP1#3 - 65 Other publications (e.g. e-magazines, blogs, partners companies’ magazines) by the end of the project
Abbr.: WIP (Work In Progress / the post has been submitted and is being revised), LINK (The post is published), TBS (To Be Sumbitted/ post is scheduled, awaiting for document)

Mar-24 | Apr-24 | May-24 | Jun-24 | Jul-24 | Aug-24 | Sep-24 | Oct-24 | Now-24 | Dec-24 | Jan-25 | Feb-25 | Mar-25 | Apr-25 | May-25 | Jun-25 | Jul-25 | Aug-25 | Sep-25 | Oct-25 | Now-25 | Dec-25

1 1
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Figure 3.20: EdgeAl Blog posts plan
Table 3.8: EdgeAl Brand Building Material (m1-m20)
a/a Type of Brand-building Material Date of Release | Involved Partners
#1 |1st EdgeAl Newsletter Release Feb 2023 ITML, SINTEF
#2 |EdgeAl 3-fold Flyer (1st version) Feb 2023 ITML, SINTEF
#3 |EdgeAl Roll-up (1st version) Feb 2023 ITML, SINTEF
#4 |Press Release Aug 2023 SINTEF
#5 |2nd EdgeAl Newsletter Release Sep 2023 ITML, SINTEF
#6 |EdgeAl VC1 Poster Oct 2023 IFAT
#7 |EdgeAl VC2 Poster Oct 2023 SINTEF
#8 |EdgeAl VC3 Poster Oct 2023 STM-FR
#9 |EdgeAl VC4 Poster Oct 2023 EDI
#10 |EdgeAl VC5 Poster Oct 2023 NXP-NL
#11 |EdgeAl General Poster (15t version) Oct 2023 ITML, SINTEF
#12 |EEAI 2023 Banner Oct 2023 ITML, SINTEF
#13 |EEAI 2023 Roll-up Oct 2023 ITML, SINTEF
#14 |3rd EdgeAl Newsletter Release Oct 2023 ITML, SINTEF
#15 |EdgeAl 2023 Brochure (1st version) Nov 2023 SINTEF
#16 |EdgeAl Book Nov 2023 SINTEF
#17 |5 EdgeAl 3-fold Flyer (2nd version) Nov 2023 ITML
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#18 |Edge Al Overview Video Nov 2023 ITML, SINTEF
#19 |6 EdgeAl Video GA Athens 2023 Video Nov 2023 ITML, SINTEF
#20 |EEAI 2023 conference in Athens - 1st day video Nov 2023 ITML, SINTEF
#21 |EEAI 2023 conference in Athens - 2nd day - video | Nov/Dec 2023 ITML, SINTEF
#22 |EEAI 2023 conference in Athens - 3rd day - video Nov/Dec 2023 ITML, SINTEF
#23 |4th EdgeAl Newsletter Release Jan 2024 ITML, SINTEF
#24 |Blogpost Apr 2024 TML
#25 |5th EdgeAl Newsletter Release Apr 2024 ITML, SINTEF
#26 |Blogpost May 2024 SINTEF
#27 |Press Release May 2024 ITML
#28 |6th EdgeAl Newsletter Release Jun 2024 ITML, SINTEF
#29 |Press Release Jun 2024 EDI
#30 |Press Release Jun 2024 ITML
#31 |Blogpost Jun 2024 GNT
#32 |Blogpost Jun 2024 TUWIEN
#33 |EdgeAl Roll-up (2nd version) Jun 2024 ITML
#34 |Blogpost Jul 2024 NXP
#35 |Blogpost Jul 2024 SCUBE
#36 |Blogpost Jul 2024 ams-OSRAM
#37 |Blogpost Jul 2024 IMEC
#38 |EEAI 2024 Banner Jul 2024 SINTEF

Table 3.9: EdgeAl conference papers, publications and Journal Articles (m1-m20)

No Type Title Authors PID
| MuluCardioNet: | Ruggero Donida | ;444 016/ batrec. 2023.09.009

1 Article in Interoperability La.‘bétl' Vincenzo (https://zenodo.org/records/10498

Journal between ECG and| Piuri, Francesco

PPG biometrics

Rundo, Fabio Scotti

434)

Whole Slide
Publicationin| Imaging For
Conference Acute
proceeding/ | Lymphoblastic
Workshop Leukemia

ALL-IDB Patches:

Detection Using
Deep Learning

Angelo Genovese,
Vincenzo Piuri,
Fabio Scotti

10.1109/ICASSPW59220.2023.10193429
(https://zenodo.org/records/10498434 )

Publication in
Conference
proceeding/

Adversarial
Defect Synthesis
for Industrial

Workshop | Products in Low

Pasquale Coscia,
Angelo Genovese,
Fabio Scotti,
Vincenzo Piuri

10.1109/I1CIP49359.2023.10222874
(https://zenodo.org/records/10566815 )
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Data Regime
Publication in ALFnEn):'Ic(;aot;’olrr:aagT Pasquale Coscia,
4 Conference to-Image Angelo Genovese, 10.1109/DSP58604.2023.10167879
proceeding/ X Fabio Scotti, (https://zenodo.org/records/10498424 )
Workshop Translation Vincenzo Piuri
Models
Applying
Publication in Knpwlgdge
Distillationon |, ..
5 Conference Pre-trained Lilian Hollard, Lucas 10.3233/AISE230024
proceeding/ Mohimont (https://zenodo.org/records/10374407 )
Workshop Model for'EarIy
Grapevine
Detection
Publication in| Deep Learning
6 Conference | for Post-Harvest Lucas Mohimont 10.3233/AISE230025
proceeding/ | Grape Diseases (https://zenodo.org/records/10374605 )
Workshop Detection
Iris Reflection
Segmentation
Publicationin| from Ocular Ruggero Donida
- Conference |Images Acquired | Labati, Vincenzo |10.1109/CIVEMSA57781.2023.10231007
proceeding/ | in Uncontrolled Piuri, Francesco |(https://zenodo.org/records/10498369 )
Workshop and Rundo, Fabio Scotti
Uncooperative
Conditions
Publication in TD;:Q?E;ZSF;?m Jie He, Dejan
8 Conference Timing Diagrams Nickovic, Ezio 10.1109/DAC56929.2023.10247685
proceeding/ Bartocci, Radu  |(https://zenodo.org/records/10145968 )
Workshop to I.Zc.>rm.al Grosu
Specifications
Tree-based
pulcaonin| OPATI T | el (o
Conference . . ; . " 110.1109/CIVEMSA57781.2023.10230904
9 . Translation with Vincenzo Piuri,
proceeding/ (https://zenodo.org/records/10498292 )
Workshop Imbalanced France_sco Ruqdo,
Datasets on the Fabio Scotti
Edge
SEMG-based
Publication in Gesture Matteo Antonio
10 Conference | Recognition with | Scrugli, Gianluca 10.5281/zen0do.10492185
proceeding/ | Spiking Neural |Leone, Paola Busia, |(https://zenodo.org/records/10492186 )
Workshop Networks on and Paolo Meloni
Low-power FPGA
Advancing Edge
11 Book Artificial Ovidiu Vermesan 10.13052/rp-9788770041010
Intelligence - and Dave Marples |(https://zenodo.org/records/10184706 )
System Contexts
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An Overview of

the Automated
12 Chapterin Optical Claudio Cantone, 10.5281/zenodo.10555241
Book Inspection Edge Alberto Faro (https://zenodo.org/records/10555242 )
Al Inference
System Solutions
Designing
Lightweight CNN | . .
Chapter in for Images: L|I|an. Hollard, Lucqs 10.5281/zenodo.10605985
13 . Mohimont, and Luiz
Book Architectural (https://zenodo.org/records/10605986 )
Angelo Steffenel
Components and
Techniques
Dinu Purice,
14 Chapterin | Edge Al Lifecycle | Francesco Barchi, 10.5281/zenodo.10391550
Book Management Thorsten Réder, |(https://zenodo.org/records/10391550 )
and Claus Lenz
Ovidiu Vermesan,
Kai vorm Walde,
Roy Bahr, Cordula
15| Chapterin EdgEAAe\'SEORa JEZT/;?S: J(;"a”t'iss 10.5281/zenodo.10184893
Book . . ' (https://zenodo.org/records/10184893 )
Technologies Gaigals, Tore
Karlsen, Marcello
Coppola, and Hans-
Erik Sand
Efficient Al-based | Doniel Hirseh Falk
: Hoffmann, Andrija
Attack Detection Neskovic. Celine
16 Chapterin Methods for Thermann’ Rainer 10.5281/zenodo.10498629
Book Sensitive Edge ' (https://zenodo.org/records/10498629 )
. Buchty, Mladen
Devices and .
Svstems Berekovic,and Saleh
y Mulhem
Ovidiu Vermesan,
Explainability and Vlrlgl?ieonégoilt?zrl'
17 Chapterin | Interpretability Angelo ' 10.5281/zenodo.10186385
Book Concepts for & (https://zenodo.org/records/10186385 )
Edoe Al Svsterns Genovese,Ruggero
& y Donida Labati, and
Pasquale Coscia
Lea:rficrjweral;cfisac Taha Yassine Abidi,
18 Chapterin Securgi'.t and y: lyad Dayoub, Elhadj 10.5281/zenodo.10527475
Book y Doguech, and |hsen|(https://zenodo.org/records/10527475 )
Hardware .
. Alouani
Perspectives
1| Chapterin 'A”S'dle thte AL | Ane inzar A?”e” 10.5281/zen0do.10512260
Book cce era.ors. ros i oucle, (https://zenodo.org/records/10512261)
From High Christelle
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Performance to

Rabache,and

Energy Efficiency | Frédéric Pétrot
Toms Eduards
Natural Language )
Conditioned Zinars, Oskars
20 Chapterin Planning of Vismanis, Peteris 10.5281/zen0do.10497487
Book & Racinskis, Janis  |(https://zenodo.org/records/10497488 )
Complex .
: Arents, and Modris
Robotics Tasks .
Greitans
Advancing Edge
21 Other Al Technologies | Ovidiu Vermesan 10.5281/zenodo.10194733

(Presentation)

and Applications

(https://zenodo.org/records/10194733)

22

Other
(Presentation)

Edge Al
Technology
Trends

Ovidiu Vermesan,
Mario Diaz Nava

10.5281/zen0d0.10201592
(https://zenodo.org/records/10201592 )

23

Other
(Presentation)

Edge Al trends
and engineering
principles applied
to micro, meta,
and end-to-end
Al system
verification,
validation, and
testing.

Ovidiu Vermesan

10.5281/zen0do.10564889
(https://zenodo.org/records/10564890 )

24

Other

The EdgeAl
project:
Technologies
convergence to
enhance
intelligence for
improved
performance and
efficiency at the

Ovidiu Vermesan

10.5281/zen0do.10201672
(https://zenodo.org/records/10201672 )

edge
Exploiting FPGAs
and Spikin Paolo Meloni, Paola
Publication in piing !
Neural Networks | Busia, Gianluca
Conference ) . 10.1007/978-3-031-55673-9_21
25 ) at the micro- Leone, Luca Martis
proceeding/ . .| (https://zenodo.org/records/11047933)
edge: the EdgeAl |and Matteo Antonio
Workshop .
approach Scrugli

26

Publication in
Conference
proceeding/
Workshop

On-FPGA Spiking
Neural Networks
for Integrated
Near-Sensor ECG
Analysis

Matteo Antonio
Scrugli Giancluca
Leone, Paola Busia
and Paolo Meloni

10.5281/zenodo.11047798
(https://zenodo.org/records/11047798)
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A Tiny
Transformer for |Paola Busia, Matteo
Article in Low-Power |~ Antonio Scrugli 10.1109/TBCAS.2024.3401858htt
27 il Arrhythmia | Victor Jean-Baptiste, https: q q
Journa Classification on | Luca Beniniand | (ttes://zenodo.org/records/11611462)
Microcontrollers Polo Meloni
Edge Al
processor Daniel Hirsch, Falk
architectures: | Hoffmann, Andrija
Chapter in Efficient AI-ba§ed Neskovic, Cel!ne 10.5281/zenodo. 10498629
28 Book Attack Detection | Thermann, Rainer httos:// q y ds/10498629
Methods for Buchty, Mladen (https://zenodo.org/records )
Sensitive Edge Berekovic, Saleh
Devices and Mulhem
Systems
Scaling Up

Quantization-

Yao Lu, Rayo Torres

Aware Neural Rodriguez,
59 Publicationin| Architecture Sebastian Vogel, 10.1145/3615338.3618122
Workshop Search for Nick van de (https://zenodo.org/records/10635055)
Efficient Deep Waterlaat, Pavol
Learning on the Jancura
Edge
Efficient machine
learning for
Article | . :
30 rticle In rnoﬂon se”S'r.‘g F. Pijlman and J. Yu to be updated
Journal signal processing
for lighting
applications
ALGM: Adaptive
Local-then-Global
Token Merging | Narges Norouzi,
ication i for Efficient
31 Publication in Svetlana Orlova, to be updated

Conference

Semantic

Segmentation
with Plain Vision
Transformers

Daan de Geus, Gijs
Dubbelman

Publication in

Features
Disentanglement
for Explainable
Convolutional
Neural Networks

Pasquale Coscia,
Angelo Genovese,
Fabio Scotti,
Vincenzo Piuri

10.5281/zeno0do.12510996

(https://zenodo.org/records/12510996)

32 Conference
33 Article in
Journal

Increasing the
Accessibility of
Causal Domain
Knowledge via

Houssam Razouk

to be updated
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Causal
Information
Extraction
Methods: A Case
Study in the
Semiconductor
Manufacturing
Industry

Publication in

Improving Edge
Al Image
Classification

34 Conference | through the use N7A to be updated
of Better Building
Blocks
DeepRIoT:
Continuous
35 Publication in| Integration and N/A to be updated
Conference | Deployment of
Robotic-1oT
Applications
How to
Benchmark
Publication in Vision Tommie Kerssies,
36 Workshop Foundation Daan de Geus, Gijs to be updated
Models for Dubbelman
Semantic
Segmentation?
Accurate and Ana Pinzari,
energy efficient | Thomas Baumela,
Article in ad-hoc neural Liliana Andrade,
37 Journal network for Maxime Martin, to be updated
wafermap Marcello Coppola
classification | and Frederic Petrot
Robust DDoS M:;T:;e?nsgzw
Article in | Attack Detection ' .
38 . . Genovese, Davide to be updated
Journal with Adaptive )
Transfer Learning Agostinello,
Vincenzo Piur
DDoS Attack
Article in Detection in IoT:
39 A Deep Learning N/A to be updated
Journal
Approach - A
Survey

Publication in

40 Conference

Tasks Scheduling
with Load
Balancing in Fog

Computing: a Bi-

Najwa Kouka,
Pierangela
Samarati, Vincenzo
Piuri

to be updated
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level Multi-
Objective
Optimization
Approach
Minimal Zo'f|a'M|zgaIeW|cz,
Preprocessing of Christian R. Cuenca,
Massimo W. Rivolta,
Publication in| ECG Signals for as5Imo IYO @
41 ) Ruggero Donida to be updated
Conference | Deep Learning- ; . :
. | Labati, Fabio Scotti,
Based Biometric . o
Svsterns Vincenzo Piuri,
y Roberto Sassi
D
eep Neural Antonio Jose
Networks for .
. Aragon Molina,
C Assessing the . .
Publication in Danilo De Angelis,
42 Legal Age from : to be updated
Conference . Ruggero Donida
Panoramic ; . :
Labati, Fabio Scotti,
Dental X-ray . o
Vincenzo Piuri
Images
Dimitrios
wanmes | Ceean
iclei LoRaWAN
43 Article in ona Karathanasopoulou, to be updated
Journal Emergency L
Eirini Liotou,
Framework
George
Dimitrakopoulos
Real-Ti
eal Tlme SEMG Matteo Antonio
Processing with .
Article in Spiking Neural Scrugli, Gianluca
44 Leone, Paola Busia, to be updated
Journal Networks on a .
Luigi Raffo, and
low-power 5K- Paolo Meloni
LUT FPGA
Toward a Human Bojana Bajic,
o Cyber-Physical Aleksandar
Article in . -
45 System for Real- | Rikalovic, Nikola to be updated
Journal . . .
time Anomaly | Suzic, and Vincenzo
Detection Piuri
A Decision
Support System
for Acute
Article in Lymphoblgstlc Angelo Genqve§e,
46 Journal Leukemia Vincenzo Piuri, to be updated
Detection based Fabio Scotti
on Explainable
Artificial
Intelligence
Article i - .
47 rticle in SYNtzulu: a Tiny | Gianluca Leone,' to be updated
Journal  |RISC-V-Controlled| Matteo A. Scrugli,
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SNN Processor
for Real-Time
Sensor Data

Analysis on Low-
Power FPGAs

Lorenzo Badas,
Luca Martis, Luigi
Raffo, Paolo Meloni

Table 3.10: EdgeAl events participation and organization (m1-m20)

a/a Involved Event Brief Description
Partner(s) (title, when, where)
Industry Talk:” Ultra-low-power neuromorphic
HIPEAC 2023 vision and sensory processing for edge devices
#1 SYNS |16-18 Jan2023| Milan, |“under the workshop with title “NEUROCOM:
Italy Neuromorphic Computing” on 17™ of January 2023
within the context of HIPEAC 2023
13th IEEE International
Conference on Cloud ]
Computing, Data Keynote. speech on EdgeAl topics at the 13th IFEE
Science & Engineering Internat!onal Conferencg on Cloud Computing,
#2 UMIL (CONFLUENCE 2023) I?ata SC|e.n.ce. & Englngerlng (C'ONFLUENC.E 2023),
| 19-20 Jan 2023 | tltle': Artificial Int.ell|gence in Industrial and
Environmental Applications
Noida, India [hybrid
conference]
International
Conference on Digital .
Technologies and Keynote. speech on EdgeAl to.chs at the 20.23
Applications (ICDTA International Conference on Digital Technologies
#3 UMIL 2023) and Applications (ICDTA 2023), title: Artificial
| 27-28 Jan 2023 | Intelligence |r1 Cloud/Fog/Edge Computing and
Internet-of-Things
Fez, Morocco [hybrid
conference]
International
Conference on Modern .
Artificial Intelligence and Keynote. speech on EdgeAl topics at”the
Data Science Systems Intematlonal ConferenceT on Modern Artificial
#4 UMIL (MAIDSS 2023) Il_'ltelllgenc.e. famd Data. Soence_ Systems (MAIDSS),
| 2-3 Feb 2023 | title: A.rt|f|C|aI Intelligence . in  Cloud/Fog/Edge
Computing and Internet-of-Things
Rabat, Morocco [Hybrid
conference]
3nd International
Conference on )
Information Technology Keynote. speech on EdgeAl topics at the ?;'nd
45 UMIL (INCITe 2023) International Conference on Information

8 | 2-3Mar 2023 |

9 Noida, India [virtual
conference]

Technology (InCITe), title: Artificial Intelligence for
Medical Data Analysis and Decision Support
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ERF 2023 - European
Robotics Forum

Participation with an EdgeAl presentation in a
workshop, titled "Feasibility of agile manufacturing,

#6 EDI what really moves SMEs?" in  ERF2023,
| 14-16 Mar2023 | https://erf2023.sdu.dk/
Odense, Denmark ~100 participants in WS
International
Conference on
Computing and Keynote speech on EdgeAl topics at the
Communication International Conference on Computing and
#7 UMIL Systems Communication Systems, title: Artificial Intelligence
| 16-18 Mar 2023 | |in Cloud/Fog/Edge Computing and Internet-of-
Shillong, Meghalaya, |Things
India [hybrid
conference]
IEEE International For HOST, the paper was entitled “VPP: Privacy
Workshop on Hardware-|Preserving Machine Learning via Undervolting “,
48 | CNRS. UPHE Oriented Security and |and the idea was to undervolt the hardware that is
' Trust (HOST2023) hosting Al applications to have both low power and
| 01-04 May 2023 | San |high privacy-preserving gains without sacrificing
Jose, California, US  |the baseline accuracy of the model.
IEEE IAS Global
Conference on Keynote speech on EdgeAl topics at the 2023 IEEE
49 UMIL Emerging Technologies ||AS Global Conference on Emerging Technologies,
| 19-21 May 2023 | |title: Artificial Intelligence in Cloud/Fog/Edge
London, UK [hybrid ~ |Computing and Internet-of-Things
conference]
ACM Great Lakes For GLSVLSI, the presented paper was entitled: “A
Symposium on VLS|  |Brain-inspired Approach for Malware Detection
#10 | CNRS, UPHF (ACM2023) using Sub-semantic Hardware Features” - which is
| 05-07 Jun 2023 | a preliminary analysis to use neuromorphic
Knoxville, Tennessee |architectures for malware detection.
The EdgeAl project supported the organization of
the conference, with several EdgeAl beneficiaries
like CEA, STMicroelectronics, and  SINTEF
E contributing and presenting during the conference
uropean , )
Nanoelectronics sessions. Thg conferer?ce co-c_ha|rs,. Marcello
Applications. Design & Coppola, STMicroelectronics and Gilles Sicard, CEA-
pp , g . ) .
#11 CEA, STM, Technology Conference !_etl, France, emphasised thg importance .of edge Al
SINTEF in the new developments in advanced integrated
(ADTC 2023) o } L
circuits, sensors, and microcontrollers. Ovidiu
| 26-27 June 2023 | Vermesan, SINTEF, Norway and Mario Diaz Nava,
Grenoble, France STMicroelectronics, France, held a presentation on
“Edge Al Technology Trends”, highlighting the major
technological trends in the field based on their
work in EdgeAl and ANDANTE projects.
#12 | CNRS, UPHF IEEE/ACM Design Within DAC2023, l|hsen Alouani, from UPHF,

Automation Conference

work about the

presented a approximate
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(DAC2023)
| 09-13 July 2023 | San
Francisco, California, US

computing for the robustness of malware detection
systems. The results show the potential of using
approximate computing to have both low-power
and robustness against malicious noise in any
machine learning (ML) application (in this case the
application of ML is malware detection). Moreover,
Ihsen visited the University of California, Riverside
and gave a talk about his work on the double
benefits of approximate computing as well as
presented EdgeAl context and objectives to the
audience at UCR.

IEEE Future Technology

Keynote speech on EdgeAl topics at the 2023 IEEE

summit Fut Technol S it, ftitl Artificial
r n mmit, : r
#13 | UMIL | 18 Jul 2023 | uture —fechnology  summit, - titie: - Arficia
_|Intelligence in Cloud/Fog/Edge Computing and
Athens, Greece [hybrid Internet-of-Things
conference]
Convergence became a member of a network
entitled "In the same Direction", comprised of 10
primarily Non-Profit Organizations. The purpose of
this group is networking, communicating, and
disseminating the respective projects and
actions/results of the member organizations. On
"In the same Direction" 24;0(71/2|Oi?) Convelzgence partmpa(;ced in thz
#14 CONV Networking Event scheduled netwgr ing evgnt and presente
) EdgeAl's aim and its upcoming results, as well as
| 24 July 2023 | Online ) . . .
Convergence's role in the project as the assigned
SSH  expert. Specifically, the focus on
communication, dissemination, and exploitation
activities with the aim of maximizing impact for
project-generated results by introducing human-
centric approaches for tailor-made communication
and engagement
International Summer
School on Embodied
Technologies for  |Lecture at the International Summer School on
Human-Machine  |[Embodied Technologies for Human-Machine
#15 UMIL Interaction and Medical |Interaction and Medical Applications, title: Artificial
Applications Intelligence for Medical Data Analysis and Decision
| 5-9 Sep 2023 | Support
Tunis, Tunisia, [hybrid
school]
16th International )
Keynote speech on EdgeAl topics at the 16th
Conference on i
International Conference on Advanced Computer
Advanced Computer i i . . )
#16 UMIL Theory and Engineering, title: Artificial Intelligence

Theory and Engineering |,

| 15-17 Sep 2023 |
Hefei, Anhui, China

in Cloud/Fog/Edge Computing and Internet-of-

Things
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[hybrid conference]

#17 | STM France

IEEE IAFE Forum - THE
IEEE CONFERENCE ON
AGRIFOOD
ELECTRONICS - CAFE
| 25-27 Sep 2023 |

Torino, Italy

The talk highlights the latest research progress in
the digitalization of Agrifood industry and the
importance of the introduction of Al in Agrifood
Electronics. The presentation covers the general
challenges in designing Electronics for Agrifood
focusing on the Al The presentation gave an
example of the realization of low cost/battery
powered rain gauge device for agriculture
installation. The talk explores the reason of
introducing the Al to build a vibration-resistant
measuring mechanism while providing a consistent
data quality for many years. Attendees gained
insights into the latest STM32 developments and
applications in Agrifood Electronics and new
perspectives and opportunities for digitalisation
the Agrifood sector.

R&I Brunch -
Networking Event for
Research and

Innovation
| 03 Oct 2023 |Rome,
Italy

On 03/10/2023, Convergence participated in the
R&I Brunch - Networking Event for Research and
Innovation event organised by CESIE which took
place in Rome, Italy, where 31
participants/organisations from 10 different
countries joined forces to exchange knowledge
about 20 proposal ideas. The purpose of this event
is to create connections and fostering collaboration
among experienced partners passionate about
Research and Innovation for Horizon Europe
proposals. Apart from sharing ideas regarding
upcoming proposals and potential collaborations,
we presented our work, and the projects
Convergence is involved in, towards that direction it
presented EdgeAl's aim and its upcoming results,
as well as Convergence's role in the project.
Specifically, the focus on communication,
dissemination, and exploitation activities with the
aim of maximizing impact for project-generated
results by introducing human-centric approaches
for tailor-made communication and engagement

#18 CONV
#19 All EdgeAl
partners

EEAI 2023 Conference,

| 17-19 Oct 2023 |
Athens, Greece

ITML organized and hosted the European
Conference on EDGE Al Technologies and
Applications - EEAI, on 17-19 October 2023, at the
Royal Olympic Hotel in Athens, Greece. The
conference was co-organised by the large-scale
Chips JU EdgeAl project in cooperation with
CLEVER, REBECCA, TRISTAN, NEUROKITZ2E, LoLiPoP
loT projects, ECSEL JU ANDANTE, Al4CSM, Al4DlI,
TEMPO and INSECTT projects, to provide a platform
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to exchange knowledge and ideas among experts
and professionals interested in advances in Al
circuits and device design, Al hardware
architectures, industrial edge Al technologies,
toolchains, and applications.

International
Conference on Big Data,
Computational
Intelligence and

Keynote speech on EdgeAl topics at the 2023
International Conference  on Big  Data,

#20 UMIL Applications (BDCIA  |Computational Intelligence and Applications (BDCIA
2023) 2023), title: Artificial Intelligence in Cloud/Fog/Edge
| 3-4 Nov 2023 | Computing and Internet-of-Things
Huanggang, China
[hybrid conference]
The participation of EdgeAl with a booth at the
Chips Joint Undertaking Launch Event exhibition
Chips for Europe Event-|(30 November - 1 December 2023, Brussels,
Chips JU Launch Belgium) was a success. The event gathered over
#21 [ITML, SINTEF||30 Nov - 01 Dec 2023 | |800 participants representing experts and
Brussels practitioners in the electronic components and
systems sector. The EdgeAl a booth was visited by
many participants interested in the project
activities.
3rd International
Conference on Universal
Threats in Expert  |Keynote speech on EdgeAl topics at the 3
Applicationsand  |International Conference on Universal Threats in
#22 UMIL Solutions (UNI-TEAS  |Expert Applications and Solutions (UNI-TEAS 2024),
2024) title:  Artificial  Intelligence  for  Biometric
| 6-9 )Jan 2024 | Technologies and Systems
Jaipur India [hybrid
conference]
The European Network
for Cybersecurity (NeCS |Lecture at The European Network for Cybersecurity
#23 UMIL 2024) PhD School  |(NeCS 2024) PhD School, title: Biometrics:
| 8-12 Jan 2024 | Technologies, Challenges, and Research
Cortina D'Ampezzo, Italy
DASIP 2024 - Workshop . )
on Design and The .1 7th edition of .the Workshop on Design a.nd
Architectures for signal Architectures for Slgnal .andllmag(_e Processing
#24 UNICA and image processing (DASIP) was held in 'conJunct.|on with the 19th
| 1819 Jan 2024 | HiPEAC Conference in Munich, Germany, on
) January 18-19, 2024.
Munich, Germany
SINTEF, STM,| DASIP 2024 - Driving |The HiPEAC conference together with associated
#25 UNICA, Next-Gen Edge Al |workshops, tutorials, special sessions, several large
NEURO, CEA, | Technologies Workshop |poster sessions, and an industrial exhibition
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INPG | 18-19 Jan 2024 | running in parallel with the conference took place
Munich, Germany in January 17-19, 2024, Munich, Germany.
The workshop "Driving Next-Gen Edge Al
Technologies" on 17 January were co-organised by
large-scale Chips JU EdgeAl, ANDANTE, REBECCA,
CLEVER, NEUROKIT2E, and Horizon Europe
dAIEDGE projects.
The EdgeAl project joined the Tech Talk 2024
Tech Talk 2024 Strategic Strategic Event, 8-9 February 2024 in Barcelona.
AVL, STM, Event The two-day Tech Talk "Navigating the
#26 | NXP, SINTEF, | 8-9 Feb 2024 | Convergence of Ecosystems" organised by AVL List,
IFAT, ITML , STMicroelectronics, NXP, SINTEF, Infineon, and
Barcelona, Spain Teraglobus, provided a deep dive into the
interconnected world of technology convergence.
UNICA has presented the activities related with
ARC 2024 International |FPGA development within the EdgeAl project at the
Symposium on Applied |ARC symposium, a 20 years old main venue
47 UNICA and Reconfigurable dedicated to reconfigurable computing. We
Computing participated to the EU project session, acquired
| 20-22 Mar 2024 | |feedback from other attendees and fostered
Aveiro, Portugal adoption of our solution by the rest of the
community.
UNICA has presented a paper on the FPGA-based
DATE 2024 Design,  |activity in EdgeAl, more in detail about the SNNs for
Automation and Test in |pjosignal analysis on FPGA. Moreover, we have
#28 UNICA Europe Conference |presented two posters at the PhD forum, about
| 25-27 Mar 2024 |  |optimization of hardware and software for at-the-
Valencia, Spain edge Al, presenting results obtained within the
project.
6th International
Conference on Smart
Systems and Inventive ) ) o
Technology (ICSSIT Keynote speech on EdgeAl topics, title: “Artificial
#29 UMIL 2024) Intelligence in Cloud/Fog/Edge Computing and
| 4-5 Apr 2024 | Internet-of-Things
Tirunelveli, India [hybrid
conference]
The EdgeAl project presented its latest findings on
heterogeneous edge Al solutions at the European
SINTEF ADTC 2024 Conference |Nanoelectronics Applications, Design & Technology
430 | UNIBO S%M and edaWorkshop24 |Conference (ADTC) and edaWorkshop24 held in
CO(;NI ' | 09-10 Apr 2024 | Dresden, Germany (April 9-10, 2024). The session,
Dresden, Germany |titled "Heterogeneous Edge Al Solutions Across
Industrial Sectors," was part of Conference Session
4: Edge Al.
#31 SINTEF, UZL, |The Roundtable on edge |Co-organising a roundtable and workshop on edge
IMST, SCUBE | Al functional and non- |Al functional and non-functional requirements
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functional requirements
| 11 Apr 2024 |
Dresden, Germany

involving representatives from Horizon Europe
dAIEDGE and EdgeAl, Clever, Rebecca Chips JU, and
other European projects to exchange ideas and
concepts, discuss future

trends, and create links among the ecosystem
players.

2024 International
Conference on Digital
Technologies and

Keynote speech on EdgeAl topics, title: “Artificial

#32 UMIL Ap|p1ll(§i311tl10:/lsa;IC2I(3);: T4) Intelligence Technologies for Ambient Intelligence”.
Fez, Morocco [hybrid
conference]
Chips JU EdgeAl project co-organised the 4th IEEE
Workshop on Al Hardware: Test, Reliability And
4th IEEE Workshop On |Security - AI-TREATS, on 27-28 May 2024 in The
Al Hardware: Test,  |Hague, Netherlands. The event, co-located with the
433 | SINTEF& Reliability And Security |29th IEEE European Test Symposium, explored the
CNRS (AI-TREATS) recent advances in edge Al under the aspects of
| 23-24 May 2024 |  |security, trust and testing. The workshop was a
The Hague, Netherlands |great success, gathering many researchers, with 15
papers and a keynote given by Prof. Yanjing Li
(University of Chicago, USA).
32 |talian Workshop
on Neural Networks  |Keynote speech on EdgeAl topics, title: “Artificial
#34 UMIL (WIRN 2024) Intelligence in Cloud/Fog/Edge Computing and
| 5-7 Jun 2024 | Internet-of-Things".
Vietri sul Mare, Italy
21st International
Conference on Security Keynote speech, title: “Artificial Intelligence for
UMIL and Cryptography Biometrics”
(SECRYPT 2024), Dijon,
France, July 8-10, 2024
38th Annual IFIP WG
11.3 Conference on
UMIL Data and Applications |Keynote speech, title: “Biometrics: Challenges and
Security and Privacy |Opportunities”
(DBSec 2024), San Jose,
CA, USA, July 15-17, 2024
IEEE International
Congress on Intelligent
and Service-Oriented
UMIL Systems Engineering |Keynote speech, title: “Artificial Intelligence for

(IEEE CISOSE 2024),
Shanghai, China [hybrid
conference], July 15-18,

2024

Biometric Technologies and Systems”
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The Table 3.11 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 3.11: Status of EdgeAl Dissemination KPIs

Status | Status
Y1 Y2 Remaining
(m1- (m12- KPIs
m12) m18)

Threshold
dKPI No Dissemination KPI (end of

project)

Publication in scientific and
industrial journals at national 75 3 10 62
and/or international level
Other publications (e.g.
dKPI#3 magazines, blogs, eBooks, 65 2 10 53
position papers, etc.)
Common publications within
EdgeAl consortium
Number of events
dKPI#5 organizations - At least 1 1 1 4 Completed
European EdgeAl Conference
Participate and organise
events targeted to interested
stakeholders to disseminate
the new paradigms made
available by EdgeAl and
stimulate new strategic 20 8 3 9
visions and to technicians
and vendors, but open also
to other interested people
(attended: 20-40 participants
per event)
At least 5 trainings to be
dKPI#8 | organized (30 participant per 5 0 0 5
lesson in average)
dKPI#9 At Ieast5wet?inars to be 5 0 0 5
organized
At least 5 seminars to be
dKPI#10 organized (50 participants 5 0 0 5
per seminar in average)
dKPI#11 | Atleast 25 conference events 25 13 6 6

At least 2 international
dKPI#12 events (outside of Europe) 2 12 3 Completed

dKPI#13 Conferences publications 45 15 16 14

dKPI#1-
2

DA1: Publication of
papers

dKPI#4 10 10 2 Completed

dKPI#6-
7

DA2: Events participation and organization

tion to
party

Farucipa
third-
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DA7: Social

DA6: Brand-
building

DA4: Project Networking

DA5: Project Website

media

Material

dKPI#14

dKPI#15

dKPI#16

dKPI#17

dKPI#18

dKPI#19

dKPI#20

dKPI#21
dKPI#22
dKPI#23
dKPI#24
dKPI#25
dKPI#26
dKPI#27

dKPI#28
dKPI#29
dKPI#30

At least 2 special conference
session will be organized at
selected conference
10 project presentation at
annual events (EFECS, ECSEL
Symposium etc.)

At least 25 related research
projects will be contacted
where potential interest in
EdgeAl is envisioned
Target is to network EdgeAl
with at least 10 related
projects
Al Chips JU community
engagement workshop
towards the Al European
Ecosystem
EdgeAl Portal (Public site):
page views
EdgeAl Portal (Public site):
materials downloads

EdgeAl Portal (Private Site)

Project brochures / flyers
Project posters
Project banners

Project newsletters
Press releases
Mailing lists
Twitter followers
Tweets, retweets and
mentions
LinkedIn Posts
LinkedIn page views
(impressions)

25

10

20000

500

> 150
authorized
users
>100
contributio
ns and
comments
from
authorised
users
3
3
2
12
8
10
370

350
350
2220

12

10

22

22

66310

972

175

3023

= AN O W

240
151
67
16.551

15120

413

190
(m1-
m18)

4040
(m1-
m18)

O W N = OO

164
114
54
22111
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Completed

Completed

Completed

Completed

Completed

Completed

Completed

Completed

Completed
Completed
Completed
6
4
Completed
Completed

85
229

Completed
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Task T7.3 [VC1-VC5] Exploitation [m01-m37]:

This task deals with the definition and execution of the exploitation strategy to make
concreate and effective use of the Edge Al results. In the context of the respective task,
during the reporting period, efforts were primarily focused on delivering the “Initial
Exploitation Plan” (D7.6). Towards this direction, the first questionnaire on exploitation
was prepared and circulated to consortium partners in m13. The initial exploitation plan
outlines the strategic framework for deploying Key Exploitable Results (KERs) and it
principally utilises data extracted from 44 comprehensive questionnaires.

As described in detail in “Dissemination activities report RP1” (D7.3), to create the first
questionnaire on exploitation there was substantial reliance on feedback and
collaboration from/with the EdgeAl consortium. A first draft of the questionnaire was
presented to the consortium and subsequently refined based on their input. In addition,
during the project's General Assembly (GA) meeting on June 11, 2024, the final draft of
the initial exploitation plan was presented to the EdgeAl consortium; a live survey was
conducted; and the feedback received was carefully considered. The “Initial Exploitation
Plan” (D7.6) was submitted, as scheduled, during m20.

A similar process will be followed for the second set of questionnaires, slated for
completion during m25/26. Preliminary findings from this questionnaire will be
presented at the Year 2 review in February/March 2025. Feedback obtained will guide
the preparation of subsequent workshops.

The aggregated results from both questionnaires will undergo detailed discussion and
refinement during the Exploitation Workshop scheduled for m34/35. The results of this
workshop along with the respective results/analyses of/from the questionnaires,
including the initial exploitation plan, will be integrated into the “Final exploitation
report” (D7.11) at m37. Continuous monitoring and evaluation of exploitation activities
will be carried out within the second half of the project’'s duration, details on the
employed monitoring methods and mitigation strategies can be found in chapter “6.7 -
Monitoring and Evaluation” of D7.6. The exploitation activities of EdgeAl, employ a
detailed and iterative methodology with the primary aim of maximising the impact of
the EdgeAl project results.

Task T7.4 [VC1-VC5] Standardisation [mO01-m37]: This task concerns the
Standardisation activities that can be implemented within the project EdgeAl by the
partners of the Consortium. The main aim, is, indeed, to investigate, where possible,
about the specific usage in terms of Standards, and to formalize the contribution of
these in the innovative advancements which are being developed within the project and
that are bringing their technological contribution to the Standardization world.
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At first, in the first period of the project, the activities have been focused on the liaisons
and the alignments in terms of Standards used by the partners in relation to recognise
Standardisation Bodies (e.g., ISO, CEN, CENELEC, ETSI, IEEE, ITU-T, etc.), in terms of edge
Al technologies, techniques, and methods. Therefore, the very first step of the Task has
concerned the collection of the Standards. Indeed, partners have received a document
called “Standardization Toolkit”, in the form of an Excel file, which categorized each
Standard used by them according to its specific feature such as scope, year, technical
description, Technical Committee of belonging, key area of interest, etc. This activity has
been fundamental not only to collect and categorize the Standards used by partners,
but also to check their awareness regarding such a theme.

Considering that around 110 standards have been collected (which are all reported in
the D7.4, the Derivable entitled "Initial Standardization Plan", submitted on m14 -
January 24), it has been possible to profile on first base the technological impact the
project aims to have.

To move forward with the Standardization Strategy, at this point of the project it will be
necessary to engage all the partners in a different way, in order to actively consider the
specific relation, they have with the standards they are using and applying in their Value
Chain Demonstrator of belonging. Therefore, the organized next steps regarding this
activity will consist in the creation of a "Standardization Questionnaire", which will be
submitted soon to every partner, and that will be structured in four different sections:

1) Profiling the organization: this section will categorize the company according to its
specific features (name, country of belonging, type of organization; its operational
functions; its VC and VCD of belonging within the EdgeAl project, etc.)

2) Checking the Standardization awareness this section aims to check and formalize the
awareness companies have regarding the theme of Standardization, trying to
understand if their usage of Standards is based on an active interest which actively takes
into account the benefits of the Standards' application (examples are: the quality
improvement, the financial benefits, the scientific reliability, etc.)

3) Using the standards: by listing the most significant standards among those collected in
the first Derivable, this section will attempt to investigate about their usage within the
project. Aim is to picture the common areas of involvement of the standards, identifying
any probable common way of application that can arise from their usage. Aim of this
section is also to understand if there are any gaps that can be identified in the chosen
and most used standards.

4) Exploiting the standards: this last section will explore the ways the chosen standards
are contributing to the innovative technologies of each VCD of the project; their role, if
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present, in the market entry strategies; their contribution, if present, in the exploitation
of the project's results.

The questionnaire will also attempt to illustrate the link between Standardization’s
activities done within the project and themes such as Al and Edge Al; aim is, to display a
wider picture regarding Standardization, in order to illustrate new actions European
Union can consider to better regulate such themes.

The results from the questionnaire will definitively report the overall picture regarding
Standardization, within and outside the project. The final output and analysis regarding
this theme will be formalized, categorized in the Derivable 7.12 (“Final standardization
plan”) at Month37 (December 25), definitively illustrating the impact of Standardization
within the technical advancements carried out by and because of project EdgeAl.

10.1.1.1 Beneficiary involvement

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

Table 3.12: Description of the work carried out in WP7 at beneficiary level

No | Beneficiary Description of work in WP7

Contributed and finalised the following deliverables:

D7.4 (T7.4) Initial standardization plan - The report covers the description
and presentation of the EdgeAl activities towards the standardization
activities.

D7.5 (T7.1) Network building and Al KDT JU community engagement
workshop.

Organisation and presentation of the first results at the “Driving Next-
Gen Edge Al Technologies” Workshop at HIPEAC Conference in Munich,
Germany (17 January 2024).

Program committee and co-organisation the “ADTC Conference and
edaWorkshop24” in Dresden. Presentation.

Co-organisation workshop Dresden on EdgeAl functional and
01 SINTEF nonfunctional requirements engineering for edge Al technology.
Co-organisation workshop AITRUST

DISCOVER-US workshop

Started the process of organising of the European Conference on EDGE
Al Technologies and Applications 2024. The EEAI conference is held on
October 21-23, 2024, at the Cagliari, Sardinia, Italy.

Contributor to the Chips JU SRIA addressing the edge Al technologies and
applications.

Regular meetings of the Edge Al Technology Cluster involving the large-
scale Chips JU EdgeAl project in cooperation with CLEVER, REBECCA,
TRISTAN, NEUROKITZ2E, LoLiPoP loT projects, ECSEL JU ANDANTE, Al4CSM,
Al4DI, TEMPO and INSECTT projects to provide a platform to exchange
knowledge and ideas among experts and professionals interested in
advances in edge Al circuits and device design, Al hardware architectures,
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industrial edge Al technologies, toolchains, and applications.

02

IFAT

In the reporting period m14 - m20 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. In regards of standardization, relevant standards have been
screened and listed. Within m14 till m20 IFAT extended their promotion
internally in Villach as well to other Infineon sides through several
communications in different meetings and talks.

03

AMS-AT

In the reporting period, AMS-AT has prepared a social media blog and
post regarding the virtual metrology development activities. Input to a
video on the VCD1.2 was provided.

04

SCUBE

Networking activities by participating in numerous digital and in-person
events, i.e. EdgeAl project events and Chips JU launch event.

SCUBE outlined a draft concept for both communication and exploitation
of EdgeAl project results and outcome, setting the framework for Y2, Y3
and beyond project activities. Corporate knowledge platform for EdgeAl
project and related know-how has been set up. Regarding
standardisation, relevant standards for middleware development have
been listed and screened. SCUBE provided two blog post regarding log
file analysis and Generative Al on the edge. We actively promote EdgeAl
social media posts to increase visibility.

SCUBE attended the “ADTC & edaWorkshop24" in Dresden and discussed
methodology of functional and nonfunctional requirements engineering
for edge Al technology. In-person networking took place at EdgeAl Project
General Assembly Meeting in Riga, Latvia this year and in Austrian
workshops e.g. “Al potential analysis” and “Al in production”, where we
discuss Edge Al benefits and promote the EdgeAl project.

A specific website dedicated to Edge Al technology and SCUBE "s role and
offerings in this ecosystem will be launched to provide relevant
information.

05

TUWIEN

TUWIEN contributed a conference paper called "DeepRIoT: Continuous
Integration and Deployment Of Robotic-loT Applications”, which was
accepted by the 615t Design Automation Conference (DAC), and we gave
an oral presentation at San Francisco, USA.

TUWIEN contributed one blog called “Edge Al for Manufacturing
Automation”.

06

IMEC

The concepts being developed and the technologies which will be
developed in EdgeAl are closely related and feeding IMEC's Al program.
IMEC actively promotes its program and the developed EdgeAl concepts
to its current and (potential) future customers, as well as to the broader
ecosystem. IMEC actively contributed to the EEAI conference as a co-
organizer, session host, and presenting results from EdgeAl as well as
other related projects. IMEC also facilitated synergies with other projects
and other communities.

07

NXP-DE

NXP provided input to EdgeAl social media activities and participated in
EdgeAl related networking events.

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.

103




<hipsgy

Co-funded by
the European Union

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

08 | GNT reach and enhance the visibility of the content. This effort effectively
expands the project’s online presence and fosters engagement within the
target audience.

Tech Presentation @ HITEAC Munich 17-19 Jan. 2024

09 | NEURO , , ,

Pitch Presentation @ Bits & Bretzels 29 Sept. 2024

10 | COGNI N.A.

IMST has contributed to the article "Edge Al LoRa Mesh Technologies"

1 IMST which has been published on Zenodo platform
(https://zenodo.org/records/10184893). No further activities during this
reporting period.

12 | HUA For WP7 HUA supporting communication activities through Linkedin.

13 uZL N.A.

14 | INTRA N.A. Partner terminated.

15 STM-FR N.A.

16 | STMR-FR N.A.

17 | VPHV N.A.

171 | QV N.A.
17.2 | VPP N.A.

18 | TECX N.A.

19 | CEA N.A.

Contribution to the EdgeAl book “Advancing Edge Artificial Intelligence",

20 | INPG with the chapter “Inside the Al Accelerators: From High Performance to
Energy Efficiency".

Presentation of the first results for VCD3.1 during the EAISA2023
Workshop at Mauritius June 27-28, 2023. Additional results presented at
the "“EEAI Conference” in Athens, Greece (17-19 October 2023).

21 | URCA N " . s .
Contribution to the EdgeAl book “Advancing Edge Artificial Intelligence
System Contexts", with the chapter "Designing Lightweight CNN for
Images: Architectural Components and Techniques"

22 | CNRS N.A.

22.1 | UPHF N.A.
STM-IT contributed to the dissemination of project goals inside
STMicroelectronics, and with the product divisions that can be interested

23 | STMAIT in the exploitation of the results. ST participated to several dissemination
events for the presentation of the actual result in terms of hardware
development for the Al inference support at the edge with ultra-low
power devices.

SCM has actively participated to the WP meetings and has helped CSR in

24 | SCM contributing and integrating the inputs regarding standardization in the

derivable D7.4. On general terms, in the WP7, the company has been
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involved by integrating its contribution in the various tasks regarding the
dissemination, communication and exploitation activities (for example, to
the exploitation questionnaire, to the social media posts and material,
etc.). Also, the company, alongside CSR has actively participated to the bi-
weekly meetings.

CSR, as task leader of T7.4, has worked on the Derivable 7.4. On this
regard, CSR has initially submitted to all the consortium partners a
"toolkit" (a structured document) to gather all their inputs in terms of
standardization. Through this toolkit CSR has been able to categorize the
standards used by the partners, also collecting standards' more specific
features, such as their descriptions, their specific scope within the
project, the technology blocks included, the Technical Committees
considered, and the keywords used to better identify each related task.

CSR has continuously involved the partners for the compilation of such
document; also, when needed, CSR has actively supported the partners
in written form and organizing meetings with them, to better satisfy their
24.1 | CSR needs. During this activity, CSR has received the feedback of the project's
Coordinators, continuously updating these in the document.

After having collected the definitive standardization inputs from
consortium partners, CSR has reported them in the Derivable 7.4. The
inputs collected by the partners have been used by CSR also to illustrate
in the Derivable, on more general terms, the role played by
standardization within the project, and, more specifically, within each
task of each Value Chain.

As for SCM, CSR has contributed to this WP in its various tasks
(dissemination, exploitation), for example, for the exploitation
questionnaire, to the social media posts, etc. Also, CSR has also
participated to the bi-weekly meetings organized by the WP leaders.

25 | HTS N.A.

26 | DEEPS N.A.

27 | XTE Paper at the EEAI conference

Content from EdgeAl profiles has been shared publicly. As a first
exploitation result, preliminary findings deriving from early EdgeAl
activities, mainly related with state-of-the-art analysis and strategy
planning, have been integrated in two PhD Thesis.

UNICA has planned several other dissemination actions to be completed
in the coming reporting period. Several papers have been accepted to be
presented at DATE2024, HIPEAC 2024, DASIP 2024:

28 | UNICA 1 M. A Scrugli, G. Leone, P. Busia, and P. Meloni, “sEMG-based gesture
recognition with spiking neural networks on low-power fpga.” in
Design and Architecture for Signal and Image Processing
(DASIP,2024);

1 P.Meloni, P.Busia, G.Leone, L.Martis M.A. Scrugli, “Exploiting FPGAs
and Spiking Neural Networks at the micro-edge: the EdgeAl
approach” in International Symposium on Applied Reconfigurable
Computing (2024);

! M. A. Scrugli, P. Busia, G. Leone, and P. Meloni, “On-fpga spiking
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neural networks for integrated near-sensor ecg analysis.” in 2024
Design, Automation and Test in Europe Conference (DATE), 2024;

T P.Busia, M.A. Scrugli, J.Victor, L.Benini, P.Meloni, “A Tiny Transformer
for Low-Power Arrhythmia Classification on Microcontrollers” in IEEE
Transactions on Biomedical Circuits and Systems, 2024;

UNICA researchers also participated in the following conferences,

presenting their work in poster sessions:

T tinyML Foundation EMEA Innovation Forum (Milan, June 24-26, 2024):
"SYNtzulu: Exploiting FPGAs and Spiking Neural Networks for near-
sensor processing”

1 DATE Conference, PhD Forum (Valencia, March 25-27, 2024): "Spiking
Neural Networks for Integrated Reach-to-Grasp Decoding on FPGAs";

1 DATE Conference Phd Forum: "Optimizing Neural Networks for
Embedded Edge-Processing Platforms”;

UNICA researchers co-chaired the 17th edition of DASIP, contributed a

paper, and participated in a panel discussion on the future challenges of

embedded Al for image and signal processing.

UNICA participated in the EEAl conference in Athens, presenting

preliminary project results, and attended the "ETH Future Computing

Laboratory Summer School: Embedded Al for Biosignal Processing

UNIBO actively participated at the Al Everything, the world's largest Al
conference, to present the obijectives, technological foundations, and
value chain of the Edge-Al project. At the conference, UNIBO engaged in
numerous meetings with global industry leaders and academic experts,
fostering collaborative relationships and disseminating the project.
UNIBO actively presented the Edge-Al project at a local event, organised
by the Department of Psychology, engaging with regional and national
stakeholders and communities. The presentation emphasized the
project's objectives while fostering local stakeholders' interests and
emphasizing the regional impact of Edge-Al innovations.

29 | UNIBO

The outcomes of the research activities performed within the EdgeAl
project resulted in the following publications. Articles in international
journals:

1 S. De Capitani di Vimercati, D. Facchinetti, S. Foresti, G. Oldani, S.
Paraboschi, M. Rossi and P. Samarati, "Multi-Dimensional Flat
Indexing for Encrypted Data," in IEEE Transactions on Cloud
Computing (TCC), 2024.

1 S. De Capitani di Vimercati, S. Foresti, S. Paraboschi, P. Samarati,
"Enforcing Corporate Governance Controls with Cloud-based
Services," in IEEE Transactions on Services Computing (TSC), 2024.

T B. Bajic, A. Rikalovic, N. Suzic and V. Piuri, "Toward a Human-Cyber-
Physical System for Real-Time Anomaly Detection," in IEEE Systems
Journal, vol. 18, no. 2, pp. 1308-1319, June 2024

Refereed Papers in Proceedings of International Conference and

Workshops:

0 S. De Capitani di Vimercati, S. Foresti, V. Ghirimoldi, P. Samarati, "DT-

Anon: Decision Tree Target-Driven Anonymization," in Proc. of 38th
Annual IFIP WG 11.3 Conference on Data and Applications Security and

30 | UMIL
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Privacy (DBSec 2024), San Jose, CA, USA, July 15-17, 2024.

N. Kouka, V. Piuri, P. Samarati, "Tasks Scheduling with Load Balancing in
Fog Computing: A Bi-level Multi-Objective Optimization Approach," in
Proc. of the Genetic and Evolutionary Computation Conference (GECCO
2024), Melbourne, Australia, July 14-18, 2024.

A. J. Aragon Molina, D. De Angelis, R. Donida Labati, F. Scotti, V. Piuri,
"Deep Neural Networks for Assessing the Legal Age from Panoramic
Dental X-ray Images", in |EEE International Conference on
Computational Intelligence and Virtual Environments for Measurement
Systems and Applications (CIVEMSA 2024), June, 2024,

Z. Mizgalewicz, C. R. Cuenca, M. R. Rivolta, R. Donida Labati, F. Scotti and
V. Piuri, R. Sassi, "Minimal Preprocessing of ECG Signals for Deep
Learning-Based Biometric Systems", in |IEEE International Conference
on Computational Intelligence and Virtual Environments for
Measurement Systems and Applications (CIVEMSA 2024), June 2024.

Chapters in Books

il

S. De Capitani di Vimercati, S. Foresti, P. Samarati, "Query Integrity in
Smart Environments," in Security and Privacy in Smart Environments,
N. Pitropakis, S. Katsikas (eds.), Springer Nature, 2024.

Keynotes:

0

V. Piuri, “Artificial Intelligence for Biometric Technologies and
Systems”, 3rd International Conference on Universal Threats in
Expert Applications and Solutions (UNI-TEAS 2024), Jaipur India
[hybrid conference], January 6-9, 2024.

V. Piuri, “Biometrics: Technologies, Challenges, and Research”, The
European Network for Cybersecurity (NeCS 2024) PhD School, Cortina
D'Ampezzo, Italy, January 8-12, 2024.

V. Piuri, “Artificial Intelligence in Cloud/Fog/Edge Computing and
Internet-of-Things”, 6th International Conference on Smart Systems
and Inventive Technology (ICSSIT 2024), Tirunelveli, India [hybrid
conference], April 4-5, 2024.

V. Piuri, “Artificial Intelligence Technologies for Ambient Intelligence”,
2024 International Conference on Digital Technologies and
Applications ICDTA'24), Fez, Morocco [hybrid conference], May 10-11,
2024.

V. Piuri, “Artificial Intelligence in Cloud/Fog/Edge Computing and
Internet-of-Things”, 32th Italian Workshop on Neural Networks (WIRN
2024), Vietri sul Mare, Italy, June 5-7, 2024.

V. Piuri, “Artificial Intelligence for Biometrics”, 21st International
Conference on Security and Cryptography (SECRYPT 2024), Dijon,
France, July 8-10, 2024

V. Piuri, “Biometrics: Challenges and Opportunities”, 38th Annual IFIP
WG 11.3 Conference on Data and Applications Security and Privacy
(DBSec 2024), San Jose, CA, USA, July 15-17, 2024

V. Piuri, “Artificial Intelligence for Biometric Technologies and
Systems”, IEEE International Congress On Intelligent And Service-
Oriented Systems Engineering (IEEE CISOSE 2024), Shanghai, China
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[hybrid conference], July 15-18, 2024.

31

EDI

1 Promotion of EdgeAl activities at the local and national level, through
several talks, seminars, events (ECS brokerage etc.) and numerous
excursions in EDI.

1 Preparation of content for EdgeAl VCD videos and VC4 poster.

32

NXP-NL

In its role as value-chain leader, Digital Society, NXP-NL has drafted and
coordinated the cross-value-chain contributions to deliverables and
presentations and conceived the knowledge-exchange workshops across
VC5 partners, geared towards sharing of individual partners deeper
(background) information.

33

SIG

Submitted publication on tiny Al models for motion detection using radar
sensors.

Submitted publication on human activity recognition in smart homes.

34

TECHNO

TECHNO has been presenting EdgeAl concepts to potential customers
and technology partners.

35

ALMENDE

N.A.

36

TUE

TUE prepared and submitted one publication to IEEE CVPR, the top-tier
conference in computer vision and pattern recognition and is currently
awaiting a publication decision.

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.

38

PROLUX

Promotion of EdgeAl activities at the local and national level. Started the
process of VCD2.3 dissemination activities at the European Conference
on EDGE Al Technologies and Applications 2024. The EEAI conference is
held on October 21-23, 2024, at the Cagliari, Sardinia, Italy.

39

NXTECH

Promotion of EdgeAl activities at the local and national level. Started the
process of VCD2.1 dissemination activities at the European Conference
on EDGE Al Technologies and Applications 2024. The EEAI conference is
held on October 21-23, 2024, at the Cagliari, Sardinia, Italy.

40

ITML

ITML maintained the EdgeAl project website’s, including updating it
regularly with news, dissemination materials, and information.
Additionally, ITML maintained the project's LinkedIn, Twitter, and
YouTube profiles, constantly updating them with new content and
regular posts (material/post initiation, collection, and publishment
activities). Furthermore, by increasing the number of daily postings the
project’s LinkedIn and Twitter pages were further developed by raising
both the number of unique visitors and the new followers. Specifically,
during m01-m20, EdgeAl gained 604 LinkedIn followers had released 121
posts, 2994 total clicks, 1357 reactions, 56 shares and total 38K of page
impressions. On Twitter profile in the reference period (m01-m20),
EdgeAl gained 404 new followers, posted 134 tweets, had 174 likes and
58 retweets. The dissemination and communication activities have been
conducted both online and through in-person events. Summing up,
during the reporting period m14-m20 ITML has coordinated: (i) the
overall monitoring of EdgeAl dissemination and communication activities;
(ii) the monitoring and tracking of relevant KPlIs; (iii) the dissemination
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and communication plans' adjustment based on the progress of KPIs; (iv)
the release of the blog posts plan, technical videos plan and guidelines
and social media plan; (v) the efforts towards the social media and
website update; (vi) and reviewed the D7.6 “The Initial Exploitation Plan”.
In addition, ITML released the 5" and 6" Newsletter both on project
website and social media and also released the Blog Post: “Beyond the
Cloud: Why Edge Al is the Future of Data Analysis?”.

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. In the context of the respective task, during the reporting
period, efforts were primarily focused on delivering the “Initial
Exploitation Plan” (D7.6). Towards this direction, the first questionnaire
on exploitation was prepared and circulated to consortium partners in
m13. The initial exploitation plan outlines the strategic framework for
deploying Key Exploitable Results (KERs) and it principally utilises data
extracted from 44 comprehensive questionnaires.

As described in detail in “Dissemination activities report RP1” (D7.3), to
create the first questionnaire on exploitation there was substantial
reliance on feedback and collaboration from/with the EdgeAl consortium.
A first draft of the questionnaire was presented to the consortium and
subsequently refined based on their input. In addition, during the
project’s General Assembly (GA) meeting on June 11, 2024, the final draft
of the initial exploitation plan was presented to the EdgeAl consortium; a
live survey was conducted; and the feedback received was carefully
considered. The “Initial Exploitation Plan” (D7.6) was submitted, as
scheduled, during m20.

42

HMU

N.A.

43

AMS-CH

In the reporting period, AMS-CH has provided input to a video on the
VCD1.3.

44

SYNS

Drafting and submission of journal papers:

7 "Low-power SNN-based audio source localisation using a Hilbert
Transform spike encoding scheme", Haghighatshoar & Muir, second
round of review.

1 “The road to commercial success for Neuromorphic technologies, Muir
& Sheik, second round of review.

10.1.2 Work package 8 - Coordination and Operational Management.

The WP8 duration is from project month m01 to m37. 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
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both the strategy and management principles in the implementation. The strategy
principles determine what will be done and when.

10.1.2.1 WP8 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 first-year review. The first-year review meeting was organised in
Brussels, Belgium, on February 29, 2024, with 18 persons representing the project.
Regular monthly online consortium meetings were organised, and the General Assembly
and technical meeting was organised on 11-12 June in Riga, Latvia. 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.

10.1.2.2 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-m37]:

The task focuses on fostering innovative technical and management strategies for the
project while establishing a robust 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 crafting an effective
organisational structure for the project, successfully hosting the kick-off meeting, and
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, and LoLiPoP. 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
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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:

1 D8.5 - Intermediate Project Report 2 report (T8.1, T8.2). The deliverable is the
second 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 m14-m20.

Task T8.2 Administrative and Financial Management [m01-m37]:

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 D8.4 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
3.13.

The EdgeAl project includes a Swiss national consortium. Switzerland is currently a non-
associated third country in Horizon Europe and KDT 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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Table 3.13: Summary of resources per beneficiary per period per work package

. Sl zl e e el 22l =]2]E
= s = w - (=} - " " —4 L v B
E EBls| 3|8 5 |¢e|2|s|e|38|s|s|s|&|§5/|:
2|5 |88 | B|=|8|S|g|8|2|2|B|E|&|¢F
WP1 cumulative planned 262,00 400 | 500 | 300 | 300 | 200 | 400 | 1200 | 400 | 3,00 | 800 | 600 | 400 | 12,00 | 400 | 10,00 | 500
WP1: Edge Al Technologies and Applications
Requirements and Specifications, (m01-m14).
WP1 cumulative actual 287,22 452 | 680 | 29 | 0,81 | 200 | 302 | 890 | 400 | 420 | 860 | 600 | 404 | 14,04 | 400 [ 11,96 | 500
Planned RP1 (m 13) 214,50 3,00 | 500 | 2,00 | 2,00 | 2,00 | 4,00 [12,00| 4,00 | 2,00 | 800 | 400 | 400 | 800 | 3,00 | 8,00 | 4,00
Actual RP1 251,59 263 | 680 | 1,00 | 081 | 200 [ 302 | 800 | 380 | 2,80 | 860 | 450 | 404 [ 10,04 | 400 [ 11,9 | 500
Planned RP2 (m25) 49,07 1,00 | 0,00 | 1,00 | 1,00 | 000 | 000 | 0,00 | 0,20 | 1,00 | 0,00 | 2,00 | 000 | 400 | 1,00 | 2,00 | 1,00
Actual RPZ (including m20) 3563 1,89 | 0,00 | 1,90 | 0,00 [ 000 | 0,00 | 090 [ 020 | 140 [ 0,00 | 1,50 | 0,00 [ 400 | 0,00 | 0,00 | 0,00
Planned RP3 (m37) 0,00 0,00 | 000 | 000 | 000 [ 000 | 000 [ 000 | 000 | 000 | 000 000 [ 000 000 000 000|000
Actual RP3 0.00
WP2 cumulative planned 487,00 4,00 | 6,00 | 5800 | 3,00 | 1200 | 4,00 | 40,00 | 12,00 [ 4,00 ( 800 | 10,00 | 8,00 | 24,00 | 8,00 | 10,00 | 15,00
WP2: HW/SW Edge Al Architecture and System Design,
(m08-m18).
WP2 cumulative actual 436,30 403 | 10,60 | 42,00 | 749 | 9,10 | 4,07 | 270 | 1400 | 510 | 630 | 7,00 | 762 | 19,00 | 0,00 | 1540 | 12,00
Planned RP1 (m 13) 226,50 1,00 | 400 [ 24,00 1,00 | 800 | 2,00 [ 28,00 800 | 1,00 [ 400 | 3,00 | 600 | 600 [ 300 [ 400 | 500
Actual RP1 22343 950 | 3,00 | 080 | 550 | 1,87 | 0,00 | 7,70 | 1,10 | 430 | 500 | 562 | 1,00 | 0,00 | 1500 00
Planned RP2 (m25) 257,50 3,00 | 2,00 [34,00] 2,00 | 400 | 2,00 [12,00] 200 | 3,00 [ 400 | 700 [ 200 | 18,00 500 | 600 | 10,00
Actual RP2 (including m20) 21287 4,00 | 1,10 [ 3900 6,69 | 360 | 220 | 270 | 630 | 4,00 [ 2,00 | 200 [ 200 [ 1800 000 | 040 | 2.00
Planned RP3 (m37) 0,00 0,00 | 000 [ 0,00 000 [ 000 | 000 [ 000 000|000 000000 000]000]000]|000] 000
Actual RP3 000
WP3 cumulative planned 552,00 400 | 000 | 0,00 | 0,00 | 0,00 | 48,00 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-m30).
WP3 cumulative actual 338,10 0,07 | 0,00 | 0,00 | 0,00 | 000 | 4488|1150 [ 0,00 | 0,00 [ 0,00 | 550 | 0,00 | 273 | 600 (110,00| 0,00
Planned RP1 (m13) 111.40 050 | 0,00 | 0,00 | 000 | 0,00 | 2400 | 14,00 | 0,00 | 0,00 | 0,00 | 2,00 | 0,00 | 2,00 | 0,00 | 20,00 | 0,00
Actual RP1 214,05 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 28,38 | 1,50 | 0,00 | 0,00 | 0,00 | 3,00 | 0,00 | 0,73 | 6,00 |100,00] 0,00
Planned RP2 (m25) 234,60 1,00 | 0,00 | 0,00 | 0,00 | 0,00 | 1800 | 19,00 | 0,00 | 0,00 | 0,00 | 4,00 | 0,00 | 800 | 0,00 | 50,00 | 0,00
Actual RP2 (including m20) 124,05 0,07 | 0,00 | 0,00 | 0,00 | 0,00 | 16,50 | 10,00 | 0,00 | 0,00 | 0,00 | 250 | 0,00 | 2,00 | 0,00 | 10,00 | 0,00
Planned RP3 (m37) 201,36 250 | 0,00 | 0,00 | 0,00 | 000 | 600 | 7,00 | 0,00 | 0,00 | 0,00 | 7.00 | 0,00 | 10,00 | 0,00 | 70,00 | 0,00
Actual RP3 0,00
WP4 cumulative planned 920,00 4,00 | 63,00 | 20,00 | 30,00 | 32,00 | 36,00 | 20,00 | 20,00 | 5,00 | 18,00 | 15,00 | 18,00 | 0,00 | 40,00 | 10,00 | 90,00
WP4: Edge Al Framework Development, (m10-m31).
WP4 cumulative actual 399,86 0,00 | 2780 | 3,00 | 7,15 | 1600 | 31,05 | 085 | 3270 9,20 | 300 | 622 | 0,00 | 550 | 0,00 [5561
Planned RP1 (m13) 154,50 0,50 | 18,00 | 0,00 | 6,00 | 10,00 | 12,00 | 7,00 | 400 | 0,50 | 4,00 | 1,00 | 400 | 0,00 | 3,00 | 1,00 | 10,00
Actual RP1 180,15 0,00 | 13,50 | 0,00 | 1,45 | 6,00 | 17,35 | 0,00 | 3,70 | 0,00 | 420 | 2,00 | 222 | 0,00 | 550 | 0,00 | 40,30
Planned RP2 (m25) 377,00 1,00 | 37,00 | 20,00 | 16,00 | 19,00 | 12,00 | 10,00 [ 12,00 | 1,50 | 8,00 | 4,00 | 10,00 | 0,00 | 12,00 | 3,00 | 30,00
Actual RP2 (including m20) 219,71 0,00 [13,50 [ 3,00 | 570 [ 10,00 [ 13,70 [ 0,85 [ 29,00 | 0,85 | 500 [ 1,00 [ 400 | 000 [ 0,00 | 0,00 [1531
Planned RP3 (m37) 376,75 250 | 800 | 0,00 | 400 | 300 | 12,00 | 3,00 | 400 | 3,00 | 600 | 10,00 | 400 | 000 | 2500 | 600 | 50,00
Actual RP3 0,00
WP5 cumulative planned 711,00 8,00 | 1800 | 1,00 | 30,00 | 12,00 | 24,00 | 13,00 [ 12,00 | 11,00 [ 10,00 | 10,00 | 10,00 | 4,00 | 34,00 | 500 | 0,00
WPS: Edge Al Technology Verification and Integration for
Vertical Applications, (m19-m37). )
WPS cumulative actual 8522 000 | 060 | 0,00 | 0,00 | 0,00 | 320 | 0,00 | 1500 ( 0,00 | 420 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
Planned RP1 (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
Actual RP1 4,68 0,00 | 0,60 | 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
Planned RP2 (m25) 293,00 2,00 [ 10,00 | 1,00 | 14,00 | 6,00 | 600 | 7,50 | 600 | 4,00 | 600 | 300 [ 500 | 2,00 [10,00 | 2,00 | 0,00
Actual RP2 (including m20) 80,54 0,00 | 000 | 0,00 | 0,00 | 000 | 320 | 000 |1500) 0,00 | 420 | 0,00 | 000 | 000 | 000 | 0,00 | 0,00
Planned RP3 (m37) 412,00 6,00 | 800 | 0,00 |12,00] 6,00 | 18,00 550 | 600 | 7,00 | 400 | 700 [ 500 | 2,00 [24,00] 3,00 [ 0,00
Actual RP3 0,00
WP6 cumulative planned 538,00 4,00 | 24,00 | 20,00 | 3,00 | 1200 | 2,00 | 12,00 | 800 | 600 | 1000 | 600 | 8,00 | 12,00 | 28,00 | 500 | 10,00
WP6: Benchmarking, Validation and Testing, (m26-m37).
WPE cumulative actual 374 0,00 | 080 | 000 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 [ D00
Planned RP1 (m13) 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 0,80 0,00 | 0,80 | 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
Planned RP2 (m25) 3,00 0,00 | 000 | 0,00 | 1,00 | 000 | 000 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 000 | 200 | 000 | 0,00 | 0,00
Actual RP2 (inclduing m20) 294 0,00 | 000 | 0,00 | 0,00 [ 000 | 0,00 | 0,00 [ 0,00 | 0,00 [ 0,00 | 0,00 [ 000 | 000 [ 0,00 | 000 [ 0,00
Planned RP3 (m37) 532,50 4,00 | 24,00 [ 20,00 | 1,50 [ 12,00 | 2,00 [12,00] 800 | 6,00 [1000] 6,00 [ 800 | 10,00 | 28,00 | 500 | 10,00
Actual RP3 0,00
WP7 cumulative planned 171,00 400 | 200 | 400 | 200 | 1,00 | 200 | 500 | 400 [ 0,00 | 0,00 | 000 | 400 | 000 | 600 | 0,00 | 0,00
WP7: Ecosystemn Orchestration Communication
Dissemination, Exploitation, Standardisation, (m01-m37).
WP7 cumulative actual 74,558 150 | 070 | 0,14 | 236 | 060 | 1,37 | 0,00 | 350 | 0,00 | 0,00 | 1,20 | 0,03 | 0,00 | 200 | 0,00 | 0,00
Planned RP1 (m 13) 46,30 0,50 | 050 | 0,50 | 1,00 | 0,00 | 0,60 | 1,00 | 1,50 | 0,00 | 0,00 | 0,00 | 1,50 | 0,00 | 1,00 | 0,00 | 0,00
Actual RP1 43,91 0,90 | 0,10 [ 004 | 1,01 [ 020 | 081 [ 0,00 [ 1,50 [ 0,00 [ 0,00 [ 1,20 [ 003 | 0,00 [ 200 | 0,00 | 0,00
Planned RP2 (m25) 54,30 1,00 | 1,00 | 1,00 | 050 | G50 | 0,70 | 2,00 | 1,00 | 0,00 | 0,00 | 0,00 | 1,00 | 000 | 200 | 0,00 | 0,00
Actual RP2 (inclduing m20) 30,67 0,60 | 060 | 010 | 1,35 [ 040 | 056 | 0,00 | 2,00 | 0,00 [ 0,00 | 0,00 [ 0,00 | 0,00 | 0,00 | 000 [ 0,00
Planned RP3 (m37) 70,30 250 | 050 | 250 | 0,50 [ 050 | 070 | 2,00 | 1,50 | 0,00 | 0,00 [ 0,00 [ 1,50 | 000 [ 300 | 0,00 | 0,00
Actual RP3 0.00
5 WP8 cumulative planned 56,00 12,00 | 200 | 000 | 1,00 | 1,00 | 400 | 200 | 200 | 0,00 | 0,00 | 000 | 200 | 800 | 2,00 | 0,00 [ 0,00
WPS: C 1and O (m01-
ma7).
WP8 cumulative actual 18,59 154 | 140 | 0,00 [ 091 | 030 | 260 | 0,00 | 1,20 000 | 000 | 058 | 1,28 | 050 | 0,00
Planned RP1 (m 13) 14,90 2,00 | 1,00 | 0,00 | 050 1,30 | 1,00 | 0,60 0,00 [ 000 | 060 [ 200 | 030 | 0,00 [ 0,00
Actual RP1 1292 0,76 | 1,40 | 0,00 | 0,61 1,70 | 0,00 | 0,60 0,00 | 0,00 | 058 | 1,28 | 0,50 | 0,00 | 0,00
Planned RP2 (m25) 16,50 4,00 | 050 | 0,00 | 0,00 [ 030 | 1,30 | 050 | 0,60 0,00 | 0,00 | 060 [ 200 | 0,70 | 0,00 [ 0,00
Actual RP2 (including m20) 5,67 078 | 000 | 000 | 030 [ 000 | 090 [ 000 | 0.60 0,00 | 0.00 | 000 [ 000 | 000 | 000 | 000
Planned RP3 (m37) 2460 6,00 | 050 | 0,00 | 050 [ 040 | 1.40 [ 050 | 0.80 0,00 | 0.00 | 080 [ 400 | 1,00 | 0.00 [ 0,00
Actual RP3 0.00
Planned cumulative total 3697,00 44,00 |120,00| 106,00| 72,00 | 72,00 | 124,00| 144,00| 62,00 | 29,00 | 54,00 | 60,00 | 54,00 | 80,00 | 122,00 | 180,00 ( 120,00
Total project person-month
Actual cumulative total 1643,61 11,66 | 48,70 | 48,04 | 18,72 | 28,00 | 90,19 | 23,95 | 70,40 | 10,15 | 28,30 | 22,70 | 18,49 | 37,05 | 18,00 | 137,36( 72,61
Planned total RP1(m13) 770,10 7,50 | 28,50 | 26,50 | 10,50 | 20,30 | 43,90 | 63,00 | 18,10 | 3,50 | 16,00 | 10,00 | 16,10 | 18,00 | 10,30 | 33,00 | 19,00
Actual total RP1 931,52 432 3310 404 | 468 | 14,00 53,13 | 9,50 [ 17,30 | 3,90 [ 17,10 15,70 [ 12,49 | 13,05 | 18,00 [126,96] 55,30
total 1284,97 13,00 | 50,50 | 57,00 | 34,50 | 29,80 | 40,00 | 51,00 | 23,80 | 9,50 | 18,00 | 20,00 | 18,60 | 36,00 | 30,70 | 63,00 | 41,00
704,09 7.34 | 15,60 | 44,00 | 14,04 [ 14,00 | 37.06 [ 14,45 [ 53,10 | 625 [ 11,20 7.00 | 6,00 [ 24,00 [ 0,00 [ 1040 [17.31
Planned total RP3 (m37) 1617.51 23,50 | 41,00 | 22,50 | 18,50 | 21,90 | 40,10 | 30,00 | 20,30 | 16,00 | 20,00 | 30,00 | 19,30 | 26,00 | 81,00 | 84,00 | 60,00
Actual total RP3, 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
Deviation in percent (RP1): 21% -42% 16% -85% -55% -31% 21% -85% 4% 11% 7% 57% -22% -28% 75% 285% 191%
Deviation In percent (RP2): 45% -44% -69% -23% -59% -53% 7% -72% 123% -34% -38% -65% -68% -33% -100% -83% -SB%

* 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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a o a o & -9 [ I~ = =
& |3 | 8| E| 8|2 |8 |3 |E|E|% | F|[=(8[|2|z2
e d 'WP1 cumulative planned 262,00 400 | 400 | 200 500 | 7,00 | 400 | 10,00 | 000 | 2,00 | 600 | 2,00 | 1,00 | 20,00 1500 12,00 | 12,00 | 7,00
:Edge an
Requirements and Specifications, (m01-m14).
WP1 cumulative actual 287,22 4,00 | 400 200 | 600 | 700 | 986 (10,01 | 000 | 222 | 6,89 | 3,07 | 1,57 | 2500 | 11,00 | 13,01 [ 1270 | 10,44
Planned RP1 (m13)| 214,50 300 | 300 1,00 300 | 700 | 300 [ 800 | 0,00 | 200 | 500 1,00 | 050 | 15,00 | 1200 | 12,00 | 12,00 | 5,00
Actual RP1 251,59 3,00 3,00 1,00 5,00 7.00 | 986 | 1001 | 0,00 | 2,22 589 | 307 1,57 | 20,00 | 8,00 | 13,01 | 1270 | 944
Planned RP2 (m25)| 49,07 1,00 1,00 1,00 | 2,00 | 0,00 1,00 | 200 | 0,00 [ 0,00 1,00 1,00 | 0,50 5,00 3,00 | 000 | 0,00 | 2,00
Actual RP2 n(ludl\s m20)| 3563 1,00 1,00 1,00 1,00 0,00 0,00 0,00 0,00 0,00 1,00 0,00 0,00 5,00 3,00 0,00 0,00 1,00
lanned RP3 (m37) 0,00 000 | 000 | Q0O | 000 | O,00 | 000 | 000 | 0,00 | 0,00 | 000 | 000 | 0,00 | 000 | 000 | 0,00 | 0,00 | 0,00
Actual RP3| 0,00
'WP2 cumulative planned 487,00 400 | 200 | 100 | 500 | 000 | 000 | 800 | 10,00 | 10,00 | 0,00 | €00 | 2,00 | 0,00 | 0,00 | 400 | 20,00 | 22,00
WP2: HW/SW Edge Al Architecture and System Design,
(m08-m18).
WP2 cumulative actual 436,30 4,00 | 2,00 1,00 500 | 000 | 000 | 695 | 954 | 7,18 | 0,00 | 7,35 2,00 | 0,00 0,00 | 438 | 18,02 | 25,84
anned RP1 (m13)| 226,50 1,00 0,50 0.50 1,50 | 000 | 000 [ 300 | 7.00 0,00 | 200 | 0,50 0,00 0,00 200 | 800
Actual RP1 22343 1,00 0,50 0,50 3,00 0,00 0,00 | 495 | 6,67 0,00 4,62 1,74 0,00 0,00 1,88 7,00
Planned RP2 (m25)| 257,50 3,00 1,50 0,50 350 | 000 | 000 [ 500 | 3,00 0,00 | 4,00 1,50 0,00 0,00 2,00 | 12,00
Actual RP2 (including m20) 212,87 3,00 1.50 0,50 2,00 | 000 | 0.00 200 | 287 0.00 2,73 0.26 0,00 0,00 2,50
Planned RP3 (m37)| 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
Actual RP3 0,00
WP3 cumulative planned 552,00 0,00 | 0,00 | 000 | 0,00 | 50,00 30,00 0,00 | 20,00 | 12,00 | 30,00 | 400 | 200 | 0,00 | 0,00 | 0,00 | 20,00 | 28,00
WP3: Al-Based Circuits and Modules Design, (m10-m30).
WP3 cumulative actual 338,10 0,00 | 0,00 000 | 000 (4140 | 594 ( 000 | 925 | 839 | 821 5,05 1,54 | 0,00 0,00 | 0,00 | 9,84 | 267
Planned RP1 (m13)| 111,40 0,00 | 0,00 0,00 | 000 | 1500 | 500 [ 0,00 | 400 | 0,00 | 500 [ 050 | 0,20 0,00 | 0,00 | 000 [ 400 | 300
‘Actual RP1 214,05 0,00 | 0,00 | 0,00 | 0,00 | 31,40 | 1,94 | 0,00 | 0,00 | 0,00 | 4,21 | 2,26 | 1,00 | 0,00 | 0,00 | 0,00 | 400 | 0.67
Planned RP2 (m25)| 234,60 0,00 | 0,00 0,00 | 000 | 2500 | 10,00 [ 0,00 | 12,00 | 10,00 | 10,00 [ 1,00 | 0,80 0,00 | 0,00 | 000 [ BOO | 10,00
Actual RP2 (including m20) 124,05 0,00 0,00 0,00 000 | 10,00 | 400 | 000 | 925 | 839 | 400 2,79 0,54 0,00 0,00 | 0,00 584 | 200
Planned RP3 (m37) 201,36 0,00 | 0,00 | 000 | 0,00 | 10,00 1500 000 | 400 | 2,00 [1500] 250 | 1,00 | 000 | 0,00 | 0,00 | 800 | 1500
Actual RP3| 0,00
'WP4 cumulative planned 920,00 0,00 | 000 | 900 | 1000 | 000 | 10,00 | 2200 | 0,00 | 0,00 | 10,00 | 0,00 | 0,00 | 0,00 A 000 | 0,00 | 20,00 | 26,00
WP4: Edge Al Framework Development, (m10-m31).
WP4 cumulative actual 399,86 0,00 | 0,00 0,00 200 | 000 | 000 1397 | 0,00 | 0,00 1,80 | 0,00 | 0,00 0,00 0,00 | 0,00 | 1228 | 449
Planned RP1 (m13)| 154,50 0,00 0,00 1,00 1,00 1,00 0,00 | 0,00 1,00 | 0,00 | 0,00 0,00 0,00 | 0,00 | 400 | 3,00
Actual RP1 180,15 0.00 0,00 0.00 0.00 0,00 0,00 | 0,00 1,80 0.00 0,00 0.00 0,00 000 | 400 249
Planned RP2 (m25)| 377,00 0,00 0,00 3,00 3,00 3,00 0,00 | 000 | 3,00 [ 0,00 | 0,00 0,00 0,00 | 0,00 8,00
Actual RP2 [mclud\gﬁ m20) 219,71 0,00 0,00 0,00 2,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 2,00
Planned RP3 (m37)| 376,75 0,00 0,00 5,00 6,00 6,00 | 12,00 | 0.00 | 0,00 | 600 | 0,00 | 0,00 0,00 0,00 | 0,00 | 800 | 1500
Actual RP3| 0,00
'WP5 cumulative planned 711,00 30,00 | 4,00 | 0,00 | 31,00 | 6200 | 6,00 | 2400 | 2,00 | 0,00 | 24,00 | 10,00 | 5,00 | 45,00 30,00 | 10,00 | 18,00 | 11,00
WPS: Edge Al Technology Verification and Integr
Vertical Applications, (m13-ma7).
WP5 cumulative actual 85,22 0,00 | 0,00 0,00 200 | 000 | 000 [ 600 | 050 | 0,00 | 000 | 525 | 258 | 4,00 7.00 335 | 798 | 000
lanned RP1 (m13) 2,00 0,00 | 000 | QOO | 000 | 0,00 | 000 | 000 | 2,00 | 0,00 | 000 | 000 | 0,00 | 000 | 000 | 0,00 | 0,00 | 0,00
Actual RP1 4,68 0,00 0,00 0,00 0,00 0,00 | 000 | 000 | 0,00 | 0,00 | 0,00 | 0,00 0,00 0,00 0,00 0,00 0,00 | 0,00
Planned RP2 (m25)| 293,00 10,00 | 1,00 | 0,00 | 10,00 | 20,00 | 200 | 900 | 0,00 [ 0,00 | 9,00 | 300 | 2,00 | 1500 | 22,00 | 10,00 [ 6,00 | 4.00
Actual RPZ (including m20) 80,54 0,00 0,00 0,00 200 | 000 | 000 [ 600 | 050 | 0,00 | 0,00 5,25 2,58 4,00 7,00 335 7.98 | 0,00
anned RP3 (m37)| 412,00 20,00 | 3,00 0,00 | 21,00 3200 | 400 (1500 000 | 000 | 1500 700 | 3,00 | 30,00 | 800 | 000 |1200| 7,00
Actual RP3| 0,00
WP cumulative planned 538,00 22,00 | 400 | 200 | 10,00 | 300 | 400 | 1600 | 400 | 0,00 | 800 | 37,00 | 800 |4500 | 30,00 | 10,00 | 8,00 | 12,00
WP6: Bgn(hmarkmg, Validation and Testing, (m26-m37).
WP6 cumulative actual 3,74 0,00 | 000 | 000 | 000 | 0,00 | 000 | 0,00 | 000 | 0,00 | 0,00 | 0,56 | 0,38 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
Planned RP1 (m13)| 0,00 0,00 0,00 0,00 | 000 | 0,00 | 000 [ 0,00 | 0,00 | 0,00 | 0,00 [ 0,00 | 0,00 0,00 0,00 | 0,00 0,00
Actual RP1 0,80 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
Planned RP2 (m25)| 3.00 0.00 0.00 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 [ 0,00 | 0,00 0.00 0,00 | 0,00 0,00
Actual RP2 (i m20) 2,94 0,00 0,00 0,00 000 | 000 | 000 [ 0,00 | 0,00 | 0,00 | 0,00 0,56 0,38 0,00 0,00 0,00 0,00
Planned RP3 (m37)| 532,50 22,00 | 4,00 2,00 | 10,00 | 3,00 | 400 [ 16,00 | 400 | 0,00 | 800 [37,00 | 800 | 4500 | 30,00 | 10,00 12,00
Actual RP3| 0,00
'WP7 cumulative planned 171,00 0,00 | 400 | 000 | 500 | 0,00 | 600 | 8,00 | 000 | 0,00 | 1,00 | 300 | 2,00 | 000 000 | 1,00 | 10,00 | 0,00
WP7: Ecosystem Orchestration Communication
D 3 i (m01-m37)
WP7 cumulative actual 74,58 0,00 | 0,20 0,00 150 | 0,00 139 | 443 | 000 ( 000 | 027 196 175 0,00 0,00 | 056 3,06 | 0,00
Planned RP1 (m13)| 46,30 0,00 | 0,50 0,00 1,00 | 0,00 1,00 1,00 | 000 | 000 | 020 [ 050 | 0,30 000 | 0,00 | 030 [ 2,00 | 0,00
Actual RP1 4391 0,00 0,20 0,00 1,00 0,00 139 243 | 0,00 | 0,00 | 027 112 1,05 0,00 0,00 0,28 1,00 | 0,00
anned RP2 (m25)| 54,30 0,00 1,00 0,00 1,50 | 000 | 200 [ 3,00 | 0,00 | 0,00 | 0,30 1,00 | 0,70 000 | 000 | 030 [ 2,00 | 0,00
Actual RP2lm(Ir]m m20) 30,67 0,00 0,00 0,00 0,50 | 0,00 | 000 [ 200 [ 0,00 | 0,00 | 0,00 0,84 0,70 0,00 0,00 | 028 2,06 | 0,00
Planned RP3 (m37)| 70,30 0,00 | 2,50 0,00 250 | 0,00 | 300 [ 400 | O00 | 0,00 | 0,50 1,50 | 1,00 0,00 | 0,00 | 040 [ 600 | 0,00
Actual RP3| 0,00
'WP8 cumulative planned 56,00 0,00 | 000 | 000 | 000 | 000 | 000 | 0,00 | 000 | 0,00 | 100 | 000 | 000 | 000 | 000 | 1,00 | 2,00 | 4,00
WPS: Coord| and Operational (mo1-
m37).
WP8 cumulative actual 18,59 0,00 | 0,00 0,00 000 | 000 | 000 ( 0,00 | 000 | 0,00 | 028 | 0,00 | 0,00 | 0,00 0,00 | 062 | 099 1,00
Planned RP1 (m13)| 14,90 0.00 0.00 0,00 | 000 | 0,00 0,00 020 | 0,00 | 0,00 0.00 0,00 | 030 | 050
Actual RP1 12,92 0,00 0,00 0,00 0,00 0,00 0,00 0,28 0,00 0,00 0,00 0,00 0,31 0,50
Planned RP2 (m25)| 16,50 0,00 | 0,00 | ooo | 000 [ 000 0 0,00 0,30 [ 000 [ 000 | 000 | 000 | 030 [ os0
Actual RP2 (including m20) 567 0.00 0,00 0,00 0,00 0,00 | 0,00 | 000 | 0.00 0,00 0.00 0,00 0,00 0,00 031 0,49
lanned RP3 (m37) 24,60 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 | 040 1,00
Actual RP3| 0,00
Planned cumulative total 3697,00 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 164361 8,00 | 620 | 300 | 1650 | 48,40 | 17,19 | 41,36 | 19,29 | 17,79 | 17,45 | 23,24 | 9,82 | 20,00 | 18,00 | 21,92 | 64,87
Planned total RP1 (m13), 770,10 4,00 | 400 2,50 | 650 | 2200 | 10,00 [ 15,00 | 13,00 | 9,00 | 11,40 [ 4,00 1,50 | 15,00 | 12,00 | 14,60 | 30,50
Actual total RP1 931,52 4,00 3,70 1,50 9,00 | 3840 | 13,19 6,67 6,41 12,45 | 11,07 5,36 20,00 8,00 1548 | 29,20 44
Planned total RP2 (m25)| 1284,97 14,00 | 450 | 4,50 | 20,00 | 55,00 | 18,00 [ 26,00 | 15,00 | 13,00 | 23,60 | 10,00 | 550 | 20,00 | 25,00 | 12,60 | 36,50 | 39,00
Actual total RPl(in:Iudins m20) 704,09 4,00 2,50 150 7,50 | 10,00 | 400 [1400 | 1262 | 11,38 | 500 [ 1217 | 446 9,00 2,00 | 644 | 3567 | 19.00
Planned total RP3 (m37)| 1617,51 42,00 | 9,50 7,00 | 39,50 | 45,00 | 32,00 [ 47,00 | 8,00 | 2,00 | 4500 | 48,00 | 13,00 | 75,00 | 38,00 | 10,80 | 43,00 | 51,50
Actual total RP3| 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
Deviation in percent (RP1): 21% 0% 8% -40% 38B% T7S5% 32% 82% -49% -29% 9% 177% 257% 33% -33% 6% 4% 30%
Deviation in percent (RP2): -45% -71% -44% -67% -63% -82% -7B% -46% -16% -12% -79% 22% -19% -55% -92% -49% 2% -51%

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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Contract Number:|
Partner - Person-month per Work Package
Period:| m14-m20 (D8.5)
o~ 2 ] - = Y s
s R s i e alals B 5] F|EE¢
g $la| I | |2 |6|5||E|2|8|2|8|8|53]|¢
WP1 cumulative planned 262,00 4,00 | 16,00 | 600 | 600 | 400 | 400 | 200 | 200 | 2,00 ( 200 | 2,00 | 200 | 0,00 | 200 | 3,00 | 3,00
WP1: Edge Al Technologies and Applications
Requirements and Specifications, (m01-m14). )
WP1 cumulative actual 419 (16,00 | 992 | 600 | 022 | 670 | 7,53 | 200 | 200 [ 200 | 200 | 208 | 0,00 | 152 | 300 | 250
Planned RP1 (m13) 214,50 4,00 | 14,00 | 400 | 400 | 400 | 3,00 1,00 1,00 1,00 | 1,00 1,00 | 200 | 000 | 2,00 | 2,00 | 3,00
Actual RP1 251,59 419 | 1400 | 964 | 600 | 022 6,70 | 653 1,00 1,00 1,00 1,00 1.91 0,00 | 0,63 | 200 2,00
Planned RP2 (m25) 49,07 0,00 | 200 | 2,00 | 2,00 | 000 | 100 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,00 | 000 | 137 | 1,00 | 0,00
Actual RP2 (including m20) 35,63 000 | 200 | 028 | 0,00 | 0,00 | 0,00 1,00 1,00 1,00 1,00 1,00 | 017 | 0,00 | 089 1,00 | 0,50
Planned RP3 (m37) 0,00 0,00 | 000 | 000 | 0,00 | 000 | 000 | 000 | 0,00 | 0,00 | 0,00 | 0,00 | 000 | 000 | 000 | 0,00 | 0,00
Actual RP3 0.00
WP2 cumulative planned 487,00 32,00 | 20,00 | 26,00 | 9,00 | 500 | 1400 | 400 | 200 | 200 | 200 | 400 | 0,00 | 0,00 | 0,00 | 27,00 20,00
WP2: HW/SW Edge Al Architecture and System Design,
(mOB-m18),
'WP2 cumulative actual 436,30 32,81 | 20,00 | 27,60 | 8,00 511 | 1834 | 667 | 2,00 | 200 ( 2,00 | 400 | 4,10 | 0,00 | 0,00 | 27,00 | 17,00
Planned RP1 (m13) 226,50 25,00 | 10,00 | 10,00 | 3,00 1,00 | 5,00 1,00 | 0,50 | 050 [ 0,50 1,00 | 0,00 | 000 | 0,00 | 10,00 [ 10,00
Actual RP1 223,43 2526 | 800 | 1530 | 531 0,00 | 11,28 | 3,67 | 0,50 0,50 0,50 1,00 | 410 0,00 | 0,00 | 19,70 | 10,00
Planned RP2 (m25) 257,50 7,00 | 10,00 | 16,00 | 3,00 | 400 | 9,00 | 3,00 1,50 1,50 | 1,50 | 3,00 | 000 | 000 | 0,00 |17,00 | 10,00
Actual RP2 (including m20) 212,87 7,55 | 12,00 | 1230 | 2,69 511 7.06 | 3.00 1,50 1,50 1,50 | 3,00 | 000 | 000 | 0,00 | 7,30 | 7,00
Planned RP3 (m37) 0.00 000 | 000 | 000 | 0,00 | 000 | 000 | 000 | 000 | 000 | 000 | 0,00 | 00 | 000 | 000 | 0,00 | 0,00
Actual RP3 0,00
WP3 cumulative planned 552,00 0,00 | 21,00 | 12,00 | 800 | 16,00 | 000 | 0,00 | 0,00 | 200 | 400 | 800 | 0,00 | 0,00 | 20,00 | 000 | 000
WP3: Al-Based Circuits and Modules Design, (m10-m30).
WP3 cumulative actual 338,10 000 | 10,20 | 13,35 | 8,00 | 18,88 | 0,00 | 000 | 0,00 | 060 | 1,00 | 250 | 0,00 | 0,00 | 10,60 | 0,00 | 0,00
Planned RP1 (m13) 111,40 0,00 | 600 | 2,00 | 250 | 0,00 | 0,00 | 0,00 | 0,00 | 0,20 | 0,50 | 1,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
Actual RP1 214,05 0,00 | 400 | 861 637 | 614 | 0,00 | 0,00 | 0,00 | 0,20 [ 0,50 1,00 | 0,00 000 | 214 | 0,00 | 0,00
Planned RP2 (m25) 234,60 0,00 | 12,00 | 400 | 3,00 | 12,00 | 0,00 | 000 | 000 | 080 | 1,00 | 3,00 | 000 | 0,00 | 1200 | 0,00 | 0,00
Actual RP2 (including m20) 124,05 000 | 620 | 474 1,63 | 12,74 | 0,00 | 0,00 | 0,00 | D40 0,50 1,50 | 000 | 000 | 846 | 0,00 | 0,00
Planned RP3 (m37) 201,36 0,00 | 300 | 600 | 000 | 400 | 000 | 0,00 | 000 | 1,00 | 2,50 | 400 | 000 | 000 | 586 | 0,00 | 0,00
Actual RP3 0,00
WP4 cumulative planned 920,00 6,00 | 50,00 | 98,00 | 34,00 | 17,00 | 9,00 |116,00| 0,00 | 2,00 | 4,00 | 10,00 | 18,00 | 0,00 A 0,00 | 16,00 | 12,00
WPA4: Edge Al Framework Development, (m10-m31).
WP4 cumulative actual 399,86 523 | 22,60 | 26,20 | 31,75 | 23,94 | 545 | 2962 | 0,00 [ 030 | 0,50 | 250 | 630 | 0,00 | 0,00 | 500 | 7,00
Planned RP1 (m13) 154,50 3,00 | 14,00 | 10,00 | 11,00 | 0,00 | 1,00 | 10,00 | 0,00 | 0,00 | 0,50 1,00 | 400 | 0,00 | 0,00 1,00 | 4,00
Actual RP1 180,15 307 | 11,60 | 000 | 1592 | 037 2,69 | 2562 | 0,00 0,00 0,00 1,00 | 0,00 0,00 | 0,00 1,00 | 4,00
Planned RP2 (m25) 377,00 2,00 | 22,00 | 30,00 | 12,00 | 14,00 | 3,00 | 40,00 | 0,00 | 0,50 | 1,00 | 3,00 | 10,00 | 0,00 | 000 | 500 | 4,00
Actual RP2 (including m20) 219,71 216 | 11,00 | 26,20 | 15,83 | 23,57 | 2,76 | 4,00 | 0,00 | 0,30 0,50 1,50 | 630 000 | 0,00 | 400 3,00
Planned RP3 (m37) 376,75 1,00 | 14,00 | 58,00 | 3,25 | 300 | 500 | 66,00 | 0,00 1,50 | 2,50 | 600 | 400 | 000 | 0,00 | 10,00 | 4,00
Actual RP3 0.00
N N WPS cumulative planned 711.00 5,00 | 34,00 | 26,00 | 24,00 | 800 | 7,00 | 18,00 | 800 | 800 | 600 | 16,00 | 1200 | 4,00 | 0,00 | 1200 | 9,00
WPS: Edge Al Technology Verification and Integration for
Vertical Applications, (m19-m37).
WP5 cumulative actual 8522 126 | 1,00 | 0,00 | 800 | 000 | 2,16 | 408 | 0,00 0,00 | 000 | 040 | 056 | 0,00 | 3,10 | 3,00
Planned RP1 (m13) 2,00 000 | 000 | 000 | 0,00 | 000 | 000 | 000 | 000 | 0,00 | 000 | 0,00 | 000 | 000 | 0,00 | 0,00 | 0,00
Actual RP1 4,68 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 408 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
Planned RP2 (m25) 293,00 3,00 | 9,00 [ 10,00 | 16,00 | 0,00 | 2,50 | 600 | 3,00 | 3,00 | 2,00 | 500 | 600 | 2,00 | 0,00 | 400 | 400
Actual RP2 (including m20) 80,54 1,26 1,00 | 000 | 800 | 0,00 216 | 0,00 | 0,00 | 0,00 0,00 | 000 | 040 | 056 | 0,00 | 3,10 | 3,00
Planned RP3 (m37) 412,00 2,00 | 25,00 | 16,00 | 8,00 | 800 | 450 | 1200 | 500 5,00 | 400 | 11,00 ) 600 | 200 | 0,00 | 800 | 500
Actual RP3 0,00
WP cumulative planned 538,00 5,00 | 20,00 | 12,00 | 24,00 | 800 | 7,00 | 7,00 | 10,00 | 800 | 6,00 | 12,00 | 400 | 400 | 000 | 10,00 | 800
WP6: Benchmarking, Validation and Testing, (m26-m37).
WP6 cumulative actual 3,74 0,00 [ 000 | 0,00 | 200 | 0,00 | 0,00 [ 0,00 [ 0,00 0,00 | 0,00 | 0,00 | 0,00 [ 0,00 [ 0,00
Planned RP1 (m13) 0,00 0,00 | 000 | 0,00 | 000 | Q00 | 000 | 000 | 000 | 0,00 | 0,00 | 0,00 | 000 | 000 | 000 | 0,00
Actual RP1 0.80 0,00 000 | 000 | 000 | 0,00 000 | 0,00 | 0,00 0,00 | 0,00 | 000 | 0,00 000 | 0,00 | 0,00
Planned RP2 (m25) 3.00 000 | 000 | 000 | 000 | 000 | 000 | 0,00 | 000 | 0,00 | 0,00 | 0,00 | 000 | 000 | 0,00 | 0,00
Actual RP2 (inclduing m20) 294 000 | 000 | 000 | 200 | 0.00 000 | 000 | 000 | 0,00 0.00 | 000 | 000 | 000 | 000 | 0.00
Planned RP3 (m37) 532,50 5,00 | 20,00 | 12,00 | 22,00 | 800 | 7.00 | 7.00 | 10,00 [ 800 | 600 | 1200 | 400 | 400 | 0,00 | 10,00
Actual RP3 0,00
WP7 cumulative planned 171,00 1,00 | 900 | 0,00 | 300 | 0,00 | 2,00 | 0,00 | 200 | 200 | 200 | 200 | 40,00 | 28,00 | 0,00 | 3,00 | 3,00
WP7: Ecosystem Orchestration Communication
Dissemination, Exploitation, Standardisation, (m01-m37). )
WP7 cumulative actual 74,58 0861 350 | 000 | 210 | 000 | 065 | 000 ( 060 | 0,60 | 060 | 052 | 2260 | 12,03 | 0,00 125 1,00
Planned RP1 (m13) 46,30 040 | 300 | 0,00 1,00 | 000 | 030 | 0,00 | 030 | 030 | 0,30 | 030 | 14,00 | 10,00 | 0,00 | 0,50 1,00
Actual RP1 4391 0.42 250 | 0,00 1.06 | 000 029 | 000 | 030 )| 030 | 030 ] 022 |1393 | 706 | 0,00 | 0,50 | 050
Planned RP2 (m25) 54,30 030 | 300 | 000 | 100 | 000 | 070 | 0,00 | 070 [ 070 | 0,70 | 0.70 | 13,00 | 900 | 0,00 | 100 | 1,00
Actual RP2 (inclduing m20) 30,67 019 1,00 | 0,00 1,04 | 000 | 036 | 0,00 | 030 | 030 030 | 030 | 867 | 497 000 | 075 | 0.50
Planned RP3 (m37) 70,30 030 | 300 | 000 | 0,5 | 000 | 1,00 | 0,00 1,00 1,00 | 1,00 1,00 | 13,00 | 5,00 | 0,00 150 1,00
Actual RP3 0.00
WPE8 cumulative planned 56,00 000 | 600 | 000 | 000 | 000 000 000 | 000 | 000 ( 0,00 | 000 | 400 | 0,00 000 100 | 1,00
WP8: C 1 and O (ma1-
m37).
WPE cumulative actual 18,59 000 | 277 | 000 | 000 | 000 | 000 | 000 | 0,00 | 0,00 ( O,00 | 000 | 202 | 0,00 | 0,00 | 0,40 | 020
Planned RP1 (m13) 14,90 000 | 200 | 000 | 000 | 000 | 000 | 000 | 0,00 | 0,00 | 0,00 | 0,00 130 | 000 | 0,00 | 0,20 | 030
Actual RP1 12,92 0,00 | 1,60 [ 0,00 | 0,00 [ 000 | 000 [ 0,00 | 0,00 | 0,00 [ 0,00 | 000 [ 1,20 [ 000 | 0,00 | 0,20 [ 0,10
Planned RP2 (m25) 16,50 0,00 | 200 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 1,30 | 0,00 | 0,00 | 0,30 | 0,20
Actual RP2 (including m20) 567 0,00 117 0,00 | 0,00 | 0,00 0,00 | 0,00 | 0,00 | 0,00 0,00 | 000 | 082 | 000 | 0,00 | 020 | 0,10
Planned RP3 (m37) 24,60 000 | 200 | 000 | 000 | 000 | 000 | 0,00 | 000 | 0,00 | 0,00 | 0,00 1.40 | 000 | 000 | 050 | 040
Actual RP3 0.00
Planned cumulative total 3697,00 53,00 | 176,00| 180,00 108,00 58,00 | 43,00 | 147,00| 24,00 | 26,00 | 26,00 | 54,00 | 80,00 | 36,00 | 22,00 | 72,00 | 56,00
Total project person-month
Actual cumulative total 164361 44,09 | 76,07 | 77,07 | 65,85 | 48,15 | 33,30 | 47,90 | 4,60 | 550 | 6,10 | 11,52 | 37,50 | 12,59 | 12,13 | 39,75 | 30,70
Planned total RP1(m13) 770,10 32,40 | 49,00 | 26,00 | 21,50 | 500 | 930 | 12,00 | 1,80 | 2,00 | 2,80 | 430 | 21,30 | 10,00 | 2,00 | 13,70 | 18,30
Actual total RP1 931,52 32,93 | 41,70 | 33,55 | 3466 | 6,73 | 20,96 | 39,90 | 1,80 2,00 | 230 | 422 | 21,14 | 706 | 2,77 | 2340 | 16,60
Planned total RP2 (m25) 128497 12,30 | 60,00 | 62,00 | 37,00 | 30,00 | 16,20 | 50,00 | 6,20 | 7,50 | 7,20 | 15,70 | 30,30 | 11,00 | 13,37 | 28,30 | 19,30
Actual total RP2 (including m20) 704,09 11.16 | 34,37 | 4352 | 31.19 | 4142 | 12,34 | 8.00 | 2.80 350 | 380 | 730 | 1636 | 553 | 9.36 | 1635 ] 1410
Planned total RP3 (m37) 1617.51 830 | 67,00 | 92,00 | 34,15 | 23,00 | 17,50 | 85,00 | 16,00 | 16,50 | 16,00 | 34,00 | 28,40 | 15,00 | 586 | 30,00 | 18,40
Actual total RP3 0,00 0,00 000 | 000 | 0,00 | 0,00 000 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 000 | 0,00 | 0,00 | 0,00
Deviation in percent (RP1): 21% 2% -15% 29% 61% 35% 125% 233% 0% 0% -18% -2% 1% -29% 39% 71% 9%
Deviation in percent (RP2): -45% 9% -43% -30% -16% 38% -24% -84% -55% -53% -47% -54% -46% -50% -30% -42% -27%
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10.1.2.3 Beneficiary involvement:

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

below:

Table 3.14: Description of the work carried out in WP8 at beneficiary level

No

Beneficiary

Description of work in WP8

01

SINTEF

Coordinated, contributed, and finalised the following reports/
deliverables: Finalised the Reporting Period 1 (RP1) report; D8.5 (T8.1,
T8.2) Intermediate Project Report 1 report - The report describes project
progress during the period m14-m20.

Organization of EdgeAl GA meeting in Riga, 11-12 June 2024.

02

IFAT

IFAT is leading VC1 - Digital Industry. In monthly meetings the VC1 were
established and the overall progress of VC1 partners was monitored.
Furthermore, IFAT is leading VCD1.1. Alignment meetings on a weekly
basis have been set up, progress is documented in meeting minutes and
on internal documentation database. Furthermore, IFAT actively
contributed to deliverable D8.3 and D8.4. The progress of VC1 and the
related VC demonstrator was presented during the first-year review in
Brussels, February 2024 as well VC1 and VCD1.1status online at the
EdgeAl GA meeting in Riga, 11-12 June 2024. Furthermore, contribution
to deliverable D8.5.

03

AMS-AT

AMS-AT do not have PMs in this task.

04

SCUBE

Participating in kick-off meetings, alignment meetings and workshops for
VCD 1.01 and VCD 1.02. Contribution to deliverables D8.5.

05

TUWIEN

Participating in kick-off meetings, alignment meetings for VCD 1.1,
contribution to deliverables D8.5.

TUWIEN participated in in-person EdgeAl general assembly meeting in
Riga and discussed about the status of VCD1.1 with partners.

06

IMEC

IMEC leads WP3 as well as T3.2 and T5.5. IMEC is also an active member
in the project's core team and steering committee.

07

NXP-DE

NXP-DE is leading WP1 and monitors the overall progress. Contribution
to deliverables D8.5.

08

GNT

In WP8, GNT actively participated in all necessary actions related to
project organization duties, including online consortium meetings, GA
amendments, contributions to deliverables, and the EdgeAl Consortium
Meeting, which took place face-to-face in Latvia in June 2024. GNT's
dedicated engagement ensured effective communication and
collaboration, facilitating the successful execution of administrative tasks
and project management responsibilities.

09

NEURO

NEURO will coordinate all activities related to the drone pre-flight check
(Asset Condition & Inventory Tracking) use-case via micro-edge condition
monitoring. Contribution to deliverables D8.5.

10

COGNI

N.A.

11

IMST

N.A.

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.

115




<hipsgy

Co-funded by
the European Union

HUA participated in the kick-off meeting and in the alignment meetings

12 | HUA . L Lo .
related to project organisation. Contribution to deliverables D8.5.
UZL actively participated in all necessary actions related to project
organization duties, such as online consortium meetings, GA
amendments, contributions to deliverables in WP1, WP2 and WP3.
13 | UZL Further we arranged Meetings for VCD2.4 with partner NXP-DE and both
UZL and NXP arranged workshops in Lubeck and Hamburg respectively
to finalise multiple tasks and agree on the architectural questions and
discussions.
14 | INTRA N.A.
STM-FR is leading the SC4 and monitors the overall progress. Joined
15 | STM-FR regular meetings of task T8.1 and organized the internal French cluster
meeting. Contribution to deliverables D8.5.
STMR-FR delegated the management to STM-FR and regular internal line-
16 STMR-FR . . N .
up meeting have been organized. Contribution to deliverables D8.5.
17 | VPHV N.A.
171 | CV N.A.
17.2 | VPP N.A.
18 | TECX N.A.
19 | CEA N.A.
Leaders of D3.1 and D3.7, the contributions and project activities
20 | INPG .
reported in D8.5.
21 URCA Contribution to D8.5 Intermediate Project Report as leader of D1.4 (VC3).
22 | CNRS N.A.
22.1 | UPHF N.A.
23 | STM-IT STM-IT contribution to deliverables D8.5.
SCM is keeping in contributing to all the tasks it is involved in and by
24 | SCM participating to the meetings (on-line and in presence - GA meeting in
Riga in June 2024 and Cagliari in October 2024) of the project.
CSR is keeping in contributing to all the tasks it is involved in and by
241 | CSR participating to the meetings (on-line and in presence - GA meeting in
Riga in June 2024 and Cagliari in October 2024) of the project.
25 | HTS N.A.
26 DEEPS N.A.
27 | XTE Participation to the M18 meeting
Participation to on-line and in-person kick off meetings and to periodic
meetings for project-organization duties (e.g., Consortium Agreement
preparation). Participation to the lead of the discussion about the
28 | UNICA technology block "Edge Al-based Algorithms - Recognition, Identification,

Classification, Object detection, Image segmentation". Participation to
the organization of the GA meeting in Cagliari and of the second edition
of the EEAI conference.
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29

UNIBO

Participation to on-line and in-person kick off meetings and to periodic
meetings for project-organization duties (e.g., Consortium Agreement
preparation). Contribution to deliverables.

30

UMIL

N.A.

31

EDI

Coordination of Mobility value chain VC4. Organization VC4 KoM
meeting, 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 meetings. Organization of EdgeAl GA
meeting in Riga, 11-12 June 2024.

32

NXP-NL

In its role as value-chain leader, Digital Society, NXP-NL has drafted and
coordinated the cross-value-chain contributions to deliverables and
presentations and conceived the knowledge-exchange workshops across
VC5 partners, geared towards sharing of individual partners deeper
(background) information.

33

SIG

N.A.

34

TECHNO

Contribution to development of D8.5.

35

ALMENDE

N.A.

36

TUE

TUE supported VC5 by organizing workshops and started to coordinate
T4.6 and the related first deliverable. Contribution to deliverables D8.5.

37

FE

Provide the information related to the resource utilisation and
participating in project meetings. Contribution to deliverables D8.5.

37.1

NXTEN

Provide the information related to the resource utilisation and
participating in project meetings. Contribution to deliverables D8.5.

38

PROLUX

Provide the information related to the resource utilisation and
participating in project meetings. Contribution to deliverables D8.5.

39

NXTECH

Provide the information related to the resource utilisation and
participating in project meetings. Contribution to deliverables D8.5.

40

ITML

During the reporting period (m14-m20), ITML conducts day-to-day
project management activities; participates in the General Assembly and
Consortium meetings; supports the coordinator in establishing project
management procedures and templates, such as the internal deliverable
review process. As WP7 Leader, ITML participates in WP Leaders
meetings, organize dedicated WP7 meetings and participates in other
WPs calls. Specifically, and regarding the Internal Deliverable Review
process, ITML established the procedure below that need to be followed
by EdgeAl Consortium while preparing to submit a deliverable: 100 days
before the deadline, the Table of Contents (TOC) and deliverable
assignments are shared among the partners involved in the project. 21
days before the delivery deadline, the initial version (V1) of the
deliverable is submitted to the 1st internal reviewer, previously selected
based on their expertise and availability. 16 days before the delivery
date, reviewer is expected to provide their feedback to the author. The
author then has five days to incorporate any additional revisions. The
revised version (V2) of the deliverable is sent back to the 2nd reviewer to
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provide their feedback to the author. The author has five days for final
revisions; 4 days before the delivery date the author submits the final
version (V3) to the PC. On the last working day of the month, the PC
uploads the document to the Participant Portal and archives a copy on
the project collaboration platform (Figure 3.21)

e @ @ M
nin sin nin nin nin

-100 DAYS -21 DAYS -16 DAYS -11 DAYS -7 DAYS -4 DAYS DELIVERY
DAY

Deliverable Author Author Author Author The final

Leader sends the V1 addresses sends the V2 addresses deliverable The deliverable
shares the to the 1% the to the 2 the (V3) is sent is uploaed on
ToC reviewer  commen ts reviewer ~ commen ts to PC LTS

Figure 3.21: Internal Deliverable Review Process

41 | CONV N.A.

42 | HMU N.A.

43* | AMS-CH No activity in the reporting period m14 - m20.

44* | SYNS Project management and involvement in consortium meetings.

10.2 Impact

The EdgeAl has achieved significant achievements by finalising the deliverable D1.7
(Report on road-mapping for cross-industrial domains edge Al requirements and
specification) that presents a compiled analysis of commonalities and provides a general
road-map for Al technologies at the edge during the project and open issues beyond the
project lifetime. The activities during this period are marked by the finalisation of the
tasks, activities and deliverables in WP2 that focused on system/sub-system software
and architectural design of edge Al components, including a combination of hardware,
software, middleware, Al methods, data models and sources as part of Al-based
electronic component and systems for the processing solutions at the edge. A summary
of the activities in the tasks is provided below.

Task T2.1 Al methods and tools: The efforts in this task are concentrated on the crucial
role of Al methods and tools in designing, managing, and deploying Al-based
components. It highlights the multifaceted challenges of creating a stable and reliable
ecosystem facilitating swift market access. Key challenges addressed include data
acquisition and versioning for explainable Al, ensuring model quality in accuracy,
latency, and energy efficiency, and providing robust tool support for deploying Al
models to low-end Edge platforms optimally and scalable. In addition to these technical
aspects, the task outlines the development of linked demonstrators, which will be
practical examples to showcase the real-world application and integration of these Al
methods and tools. These demonstrators will illustrate how the proposed solutions can
be effectively implemented in various industries, thereby validating their practicality and
scalability. The task aims to pave the way for Al-driven solutions in the market by
addressing these comprehensive challenges.
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The results have been reported in D2.1 - Report on high-level architecture and design for
Al methods and tools.

Task T2.2 Al embedded HW architectures for edge processing: This task addressed
the development of novel hardware architectures and designs to meet application
requirements for various use cases in the edge continuum that existing traditional
architectures cannot cover. Based on the requirements and specifications defined in
WP1, this task focused on the conceptual design of the architectures for Al-embedded
hardware at the edge.

The results of the work performed in T2.2 were reported in D2.02 - Report on
architecture, design, and partitioning for Al-embedded HW architectures at the edge.
Task T2.3 Al solutions for connectivity and efficient data encoding: This task
addressed the need for innovative Al connectivity solutions and efficient data encoding,
enabling swift and reliable communication between multiple entities. Multiple entities
require efficient concepts for data transfer. The design of novel communication
approaches has started. Al-based data processing has been investigated to offer
optimised data at the application level. The activities aligned with Objective 2.3 Al
embedded architecture features related to energy efficiency, connectivity, data
encoding, and 2-4 design principles.

The results have been documented in D2.3 - Report on Al-based architectural concepts
and designs for connectivity and efficient data encoding. The deliverable D2.3 document
provides an overview of decentralised intelligence at the deep- and meta-edge,
comprising multiple entities that require highly efficient concepts for data transfer of
remote sensors (data collection) or with each other (data transfer). The communication
approaches introduce novelties on the physical, protocol stack, and data layer. For the
latter, Al-based data encoding was investigated to offer application-optimised encoding
of the data in latent space.

Task T2.4 Trustworthiness design principles for edge Al processing: This task
addressed the need for trustworthy, explainable, and interpretable Al in the context of
processing at the edge to increase confidence and trust in the decisions made by Al
models, especially deep neural networks.

The work focused first on analysing the requirements posed by embedded processing to
apply explainable Al methods based on the common factors of previous tasks, mainly
Task 2.1. Second, the work consisted of the study and realisation of original training
approaches for Al models able to work with datasets of limited dimensionality while
incorporating methods for measuring explainability to ensure that the models maintain
the same level of trustworthiness.

The results were reported in D2.4 - Report on design and architectural concepts for
implementing trustworthiness principles at the edge.

Task 2.5 Scalable and hybrid Al-based HW/SW co-design: The efforts within this task
were focused on design principles for scalable and hybrid Al-based HW/SW co-design
and architectures that enable vertical scaling between micro-, deep-, and meta-edge
deployment. Overall, the WP activities aligned with Objective 2.4 by achieving efficient
neural network and neuromorphic system implementations at the edge and integrating
hardware and software optimisation techniques.
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The report of the task encompasses several aspects, starting with descriptions of
scalable and hybrid Al-based HW/SW co-design and respective design principles
identified and described in collaboration by all the involved partners, and further
continues with how the design principles are being considered in VCD1.5, VCDA4.1,
VCD4.2, VCD4.3 and VCD5.2. The results were reported in D2.5 - Report on scalable and
hybrid Al-based HW/SW co-design and architectures.

Task 2.6 Al-models and frameworks, system, and sub-system design: This task
addressed the need for optimising Al architectures at the edge, reducing training and
especially inference time, and enabling time-effective processing even on embedded
hardware.

The work focused first on analysing the requirements posed by embedded processing
regarding optimisation techniques for Al based on the common factors of previous
tasks, mainly Task 2.1. Second, the work involved studying and realising innovative
architectures and training algorithms for image generation based on quantisation and
using datasets with limited dimensionality.

The results were reported in D2.6 - Report on Al models and frameworks applied to
system and sub-system designs.

Summary of deliverables and milestones:

The summery status of the deliverables in the intermediate period (m14-m20) is given in
Table 3.15.

Table 3.15: Summary status of deliverables in the period (m14-m20)

Lead Due
No Deliverable title WP Type* Status
beneficiary yp date**

Report on conceptual framework
D1.1 for edge Al requirements and WP1 | SINTEF R mO07 | Submitted
specification.

Report on digital industry

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

D1.3 requirements and specification WP1 | FE/SINTEF R m12 | Submitted
for edge Al.

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

Report on mobility industry

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

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

D1.7 Report on road-mapping for WP1 | SINTEF R m14 Submitted
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cross-industrial domains edge Al
requirements and specification
p7.1 | Public communication: social | \yp | g DEC | mo03 | Submitted
media, website.
Plan for dissemination and '
D7.2 | exploitation including WP7 | ITML R mO04 | Submitted
communication activities.
D73 g;semlnatlon activities report wp7 | ITML R m13 | Submitted
D7.4 Initial standardization plan. WP7 | CSR R m13 | Submitted
Network building and Al KDT JU
D7.5 community engagement WP7 | SINTEF DEC m18 Submitted
workshop
pg.q | rojectHandbookand Quality |y pg | gi\er R m04 | 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

The summary status of the milestones in the intermediate period (m14-m20) is given in

Table 3.16.
Table 3.16: Summary status of milestones in the period (m14-m20)
. . Related | Due g e
No Milestone title WPs date* Means of verification Status
Basis for EdgeAl strategic
activities are  concluded:
Strategy and key Public communication (D7.1),
elements for dissemination (D7.2), project
defining and WP1, 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).
R i )
areiguwements WP Requirements in WP1 are | Fulfilled
M2 L. ' m13 | finalized (D1.2-D1.6) and the | (Deliverables
specifications wp2 work in WP2 is progressin bmitted
completed. prog & submitted).
M3 ?ésstie;n level WP1, 22 WP1 and WP2 are concluded Scr;ic;ldr;ﬁ to
& WpP2 (D1.7, D2.1-D2.6 submitted). &
completed. plan.
M4 Edge Al HW/SW WP3, m23 | First revision of HW/SW | Ongoing
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implementations WP4, implementation (D3.1-D3.6, | according to
(Iteration I). WP5 D4.1-D4.6) and strategy for | plan.
integration and technical
verification (D5.1).

Final revision of HW/SW
WP3, implementation (D3.7-D3.12,

Edge ALHWAAW 1 \ypy, D4.7-D4.12) and | Ongoing
M5 implementations m31 . according to

(Iteration Il WPS5, methodologies for lan

' WP6 benchmarking,  validation, plan.
testing (D6.1).

Edge Al modules

and systems WP5 WP5 (D5.2-D5.7) and WP6

integration, WP6’ (D6.2-D6.7) submitted and
M6 verification, WP7' m37 | presentation of VC | N.A,

validation, and ' demonstrator and project

L WP8
testing in KPls.

demonstrators.

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.

11 Follow -up of recommendations and comments from previous
review

In response to the feedback regarding Deliverable D1.7, the consortium acknowledged
the importance of enhancing the completeness and generalisability of the requirements
across various application domains. To achieve this, we thoroughly reviewed the
deliverable, identifying potential new technology demonstrators and refining existing
requirements to ensure they encompass a wider range of applications. The latest
technology demonstrators were described and integrated into the updated DoW as part
of a new grant agreement amendment.
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Regarding the risk management process, the Excel-based risk register was updated to
reflect newly identified risks. The new risks were integrated into the updated DoW as
part of a new grant agreement amendment. A structured approach was implemented at
the consortium, WP, and VC levels to regularly review and update the risk register. This
will ensure that all identified risks are tracked and addressed promptly, thereby
minimising potential impacts on project progression. We will also incorporate risk
assessments in our project meetings to address proactive risk management among all
partners.

To further enhance the scalability and reusability of our findings, we will focus on
generalising specific aspects of our outcomes into a cohesive edge Al framework and
workflow. Collaboration with other ongoing projects will be prioritised to leverage
shared knowledge and resources, ultimately enriching our efforts to develop a robust
framework that benefits the broader community.

The project's open-source dissemination and community engagement strategy in edge
Al technology development is reinforced by close collaboration with Eclipse Foundation
and Open Source Initiative, where the project supports a definition of open-source Al. By
engaging more actively with the open-source community, the Chips JU EdgeAl project
aims to capitalise on the opportunity to foster collaboration and innovation and develop
specific solutions as open-source.

The communication strategy will include regularly sharing updates and technical
presentations with stakeholders and the wider community to improve the visibility of
technical progress within the project deliverables and demonstrators.

Given the rapid development of large language models (LLMs) and transformer-based
technologies, the project has evaluated their impact on the technological and scientific
objectives and included them in the new technology demonstrators and existing value
chain demonstrators. In addition, each VC and technology demonstrator continuously
monitors emerging technologies and adapts our objectives accordingly.

To enhance the project's framework, WP3, WP4, and WP5 established specific
requirements for data collection, continuous training, and data synthesis within the
consortium. This ensures that the methodologies used are robust and can
accommodate ongoing advancements in data-driven processes.

The value chain demonstrators were analysed and adapted to better reflect use case
perspectives. By distinguishing between value chain demonstrators and technology
demonstrators, the project partners provide more precise insights into how the
technology applies to low-level TRL, addressing unexplored technological avenues and
high-level TRL for more mature implementations.
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The traceability of Chips JU EdgeAl project's objectives is tightly linked to the tasks and
research being conducted. New research findings can compensate for any unmet
objectives, as the aim is to stay at the forefront of the rapidly evolving Al landscape.

The project works on the different VCDs to align the results with emerging EU legislation,
including the EU Al Act, to guarantee compliance and relevance in the development
regulatory framework. In this context, the project plans to organise a webinar to present
the EU Al Act and upcoming legislation in the domain at the EU level.

12 Deviations from Annex 1 and Annex 2

A grant agreement amendment was initiated in August 2024 and signed in September
2024. The details will be reported in the next reporting period.

NETCOMPANY-INTRASOFT SA - INTRA, LU, has decided to withdraw from the project
EdgeAl, co-funded by the Key Digital Technologies Joint Undertaking, under the powers
delegated by the European Commission, under Grant Agreement No 101097300, as of
31/12/2023. The reason for the decision mentioned above is the unexpected reduction
of the State Aid co-funding, thus making our participation in the project financially
unsustainable. The Edge Al consortium decided that the Luxembourg partner activities
in VCD1.4, VCD4.2 and VCD4.3 (digital industry and mobility) related to the design of a
software architecture for the transition of Al capabilities from the cloud to the edge
enabling real-time use without compromises in accuracy as well as architecture for
simulation environment or digital twin to run on an edge device, the development of Al
algorithms for anomaly detection at the edge and contributes to virtualisation via
docker-based containerisation must be covered by partners in the consortium to
perform the activities to avoid modifying the objectives of the project, its structure,
organisation and a number of value chains and demonstrators and keeping the EU
funding within the budget approved for the project.

The remaining activities allocated to NETCOMPANY-INTRASOFT SA - INTRA, LU will be
transferred to GNT. GNT - Takes responsibility for INTRA's remaining activities. WP
contributions to: WP2: 2 PMs, WP4: 31 PMs; WP5: 31 PMs, WP6: 24 PMs, WP7: 2 PMs,
Total effort: 90 PMs. Total budget: €566 773,21, EU funding: €198 370,62.

As a result, the following adjustments were made to the DoW:

1 Starting period: 01 December 2022
Duration: 37 months
Beneficiaries: 41

Affiliated entities: 5

Associated partners: 2

1 Total resources: 3693 PMs
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1 Total budget: 35,2 M€
1 Total requested EU funding (€ 10 171 160,41)

The changes are included in the EdgeAl amendment - AMD-101097300-9.

ITML has contributed to task T1.5 and deliverable D1.5, as required for the participation
to the mobility industry value chain VCD4.2, although the partner’s name was missing
from the DoA.
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