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1 Publishable summary 

The present Deliverable is part of the activities of WP7, the Work Package of project Edge 

AI that aims to define, implement and coordinate tasks related to the Orchestration, 

Communication, Dissemination, Exploitation and Standardization of the Edge AI 

ecosystem. 

 

This Deliverable is primarily focused on Standardization. It represents the final step of 

an activity that has been carried out since the beginning of the project and which started 

with the Deliverable D7.4 - “Initial Standardization Plan”, submitted in February 2024. The 

first Deliverable on the Standardization topic, D7.4, has been instrumental in providing 

an initial overview of how Consortium Partners approach Standards and Standardization 

activities. It has also helped clarify the ways in which partners engage with existing 

Standards and contribute to Standardization processes more broadly. 

 

The present document, Deliverable D7.12 - “Final Standardization Plan”, builds upon the 

initial work, and aims to better consolidate all Standardization-related activities carried 

out throughout the project. Its structure is designed to be more comprehensive. While it 

reports on some of the most widely adopted Standards, as already presented in D7.4, it 

also provides a more in-depth analysis of the relationship that Consortium Partners 

have with Standardization, exploring both their engagement with specific Standards and 

their broader involvement in Standardization activities. More specifically, this 

Deliverable provides insights into Partners’ level of awareness of Standards, while also 

exploring their understanding of the associated benefits. In addition, it aims to identify 

potential gaps in the adoption and implementation of Standards, thereby contributing, 

albeit to a limited extent, to the international discussion on the future development of 

Standardization. 

2 Non-publishable summary 

N.A. This document has dissemination level “Public”.  

3 Introduction and Scope 

3.1 Purpose and target group 

The target group of this Deliverable includes Consortium Partners, who, through it, can 

gain a clearer overview of how Standardization activities have been carried out within 

the project. Also, it is addressed to end users and stakeholders of the project’s results, to 

provide them a better insight into how Standardization has been applied and integrated. 

Finally, this Deliverable is intended for all parties interested in such a theme (including 

technical experts, policymakers, practitioners etc.), since it provides an overview of how 

Standardization has been carried out within a Horizon2020 project which relates to AI 

and Edge AI technologies.  
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3.2 Contributions of partners 

 

This Deliverable reports all inputs provided by the Consortium Partners. It is the result 

of the collaborative effort of all project Partners, who have promptly provided their 

information regarding the Standards applied, how these have been implemented, as 

well as their personal insights on the theme and their related knowledge regarding the 

topic:  

 

Table 3.1: Partners Contribution 

Chapter Partner Contribution 

All 

sections  

SCM/CSR  Content structure and input to all chapters  

All 

sections  

All 

partners  

Input to all chapters  

 

3.3 Relation to other activities in the project 

This Deliverable represents the final action related to the Standardization activities 

carried out throughout the project. It is conceptually linked to the initial activity 

regarding Standardization which has been implemented in the Deliverable D7.4 - “Initial 

Standardization Plan”, submitted in February 2024 a document which has provided a 

preliminary overview of the standards adopted by the Consortium Partners during the 

initial phase of the project.  
 

Building upon this initial work, the current Deliverable 7.12 - “Final Standardization Plan” 

provides a more comprehensive assessment of the Standards applied, of the gaps 

identified and of the general approach Partners have towards Standardization.  
  

The structure of this Deliverable reflects the overall architecture of the Edge AI project, 

which is organized around five Key Application Areas and five Value Chains.  

For each Value Chain, the most relevant and applied Standards have been identified and 

reported, illustrating, in this way, the synergy between Project's technical work, expected 

technological developments and Standards application.   
  

Outcomes of Standardization activities carried out in this project can contribute to 

raising awareness among Consortium Partners: industrial partners may benefit from a 

deeper understanding of how Standardization can support technical issues; research 

and academic realities may strengthen their knowledge regarding the theme, enriching 

then their networking and their dissemination activities.   
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4 Literature 

4.1 Standards and Standardization Bodies: an overview 

Standards are documents that define and illustrate technical specifications, 

requirements, procedures and criteria to be applied for products, services, systems and 

processes [1]. Their importance lies in their specific ability to provide a common 

framework, that can ensure a set of benefits such as technical consistency, 

interoperability, quality, safety and, more generally, reliability [1]. Also, by defining 

shared rules and practices, Standards provide a basis for mutual understanding among 

different entities: they indeed facilitate the interaction and the collaboration between 

different stakeholders, such as industry entities, public authorities, research or academic 

realities, organizations and, of course, consumers [1].  
  

Therefore, the process related to Standardization, today, plays a role which is going to 

be increasingly important in terms of technological development; considering that it 

contributes to reducing costs by ensuring interoperability among different systems, 

Standardization supports effective market integration and reduces market 

fragmentation, by providing common technical references that can be adopted across 

different countries and application sectors, at national and international levels [3]. As a 

result, Standards are widely recognized as key enablers of competitiveness and of 

deployment of emerging technologies [2].    
  

Standards are developed by various international Standardization Bodies. At 

international level, bodies such as ISO, IEC and IEEE contribute to developing globally 

recognized Standards that can cover a broad range of technological and industrial 

domains, whereas at the European level Standardization activities are carried out by 

entities such as CEN, CENELEC and ETSI, which contribute by aligning applied to 

Standards to European regulatory policies and practices [4], [1]. These Bodies are 

continuously engaged in updating and refining existing Standards and they still 

contribute to the definition, the maintenance and the evolution of Standards, within 

specific and different sectors. 

4.2 AI & Edge AI Standardization Landscape 

Standardization in the field of AI is an increasingly relevant topic, addressed at multiple 

levels and receiving growing attention from both international and national 

Standardization Bodies. Organizations such as ISO and IEC, which provide global 

Standards, are primarily focusing on the technical and operational aspects of AI 

Standardization; their defined Standards include aspects of AI related to terminology 

and system definition (for example, AI systems, machine learning, deep learning, etc.), as 

well as frameworks covering the full AI lifecycle, including data preparation, model 

training, validation and risk management [4], [3]. Relevant examples among the most 

applied ones include Standard ISO/IEC 22989, which provides a structured standardized 

terminology for AI systems and ISO/IEC 23053, which focuses on machine learning-

based systems. ISO and IEC have also contributed to the establishment of the ISO/IEC 

JTC 1 Joint Technical Committee, a joint committee that aims to provide an integrated 
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approach to the entire AI lifecycle, including its interoperability, safety and consistency 

issues.  In parallel, the IEEE Standardization Body places much more emphasis on the 

ethical and societal dimensions of AI Standardization. Indeed, IEEE Standards aim to 

embed ethical considerations into the development and, in some cases, into the design 

of AI Standards, thereby addressing challenges related to fairness, privacy, 

accountability and the safe deployment of AI technologies [4]. Therefore, while ISO and 

IEC primarily focus on what should be implemented from a technical perspective, IEEE 

places a stronger focus on how systems can be designed and deployed incorporating 

human-centered issues, which are reflected then in relevant technical practices.  
  

At the European level, Standardization Bodies such as CEN-CENELEC, through the Joint 

Technical Committee 21 (JTC 21), and ETSI play a pivotal role in aligning technical 

Standards with EU regulatory and policy frameworks [1], [4]. Indeed, these working 

groups operate to develop Standards which are considered necessary for the 

technological development of Europe and for its market, while aligning practical and 

implementable technical Standards with EU legal requirements.    
  

Through its Standardization bodies such as CEN-CENELEC and ETSI, and through a set of 

regulations and legal frameworks developed over the years, Europe is fostering a 

process that can be addressed as a kind of “Europeanisation” of Standardization [4], [7]. 

Indeed, it is increasingly the case that not only Standards developed by EU bodies are 

required to comply with the EU regulatory framework; but also, international Standards 

adopted within the EU are called to comply with it [6], [7]. As a result, Standards applied 

in a European landscape often undergo a process of “adaptation” to ensure alignment 

with EU requirements [4], [6], [7].  
  

Regulatory EU frameworks such as the Regulation (EU) 1025/2012 have been 

fundamental for the development of the so-called “Harmonised Standards”, Standards 

that cover areas such as risk management, transparency, cybersecurity and quality 

management in terms of AI, ensuring that product-related requirements are consistent 

with EU legal provisions; these Standards are indeed asked to be compliant with the 

directives of the AI Act, the first legal framework for AI published by the EU in 2024, 

which regulates ‘high-risk’ AI systems that impact safety, health and fundamental rights, 

in accordance with EU directives [8], [9], [10]. For example, once Standards are 

published by European Standardization Bodies, the European Commission verifies 

whether they comply with the objectives of the AI Act and that they align with the 

requirements related to EU legal certainty and regulatory compliance [1], [8], [10].   

Also, the “European Standardization Strategy”, fostered in 2022, is a plan which intends 

to ensure a kind of “European leadership in global standards”, and therefore to provide 

a common Standardization framework for users across the EU “Single Market” [11], [7], 

[2]. Among its main objectives there is indeed the one of strengthening EU global 

competitiveness, by guaranteeing stronger “EU influence” on the application of global 

Standards, fostering therefore a kind of “European approach” [7], [2].  
  

AI Standardization, up to now, works through an approach which is “complementary” in 

terms of usage of Standards. Standards indeed operate in a “multilayered” and 
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coordinated structure, in which different Standards and different Bodies contribute 

jointly to the development of various layers of the AI technology stack [4]. Indeed, as 

already stated, ISO and IEC mainly address the technical and operational aspects, while 

European Standardization Bodies can cover a broader perspective, which includes not 

only the technical aspect, but also the regulatory and policy dimensions. In this sense, 

one of the key objectives of future, for Europe, may be to develop Standards which are 

comprehensive, and that can cover the full range of AI-related aspects. This will 

undoubtedly be a key topic for discussion regarding Standardization and a strategic area 

for aligning and converging future Standardization activities.  
   

Anyway, while AI Standardization is becoming increasingly mature and structured at 

both International and European levels, further advancements are still needed in the 

Standardization regarding Edge AI, which remains, to date, partially fragmented [4]. At 

present, progress regarding Standardization of Edge AI systems are still in an early 

stage; more generally, current advancements in AI standardization are progressively 

converging towards Edge AI systems, not as a direct focus of dedicated Standardization 

efforts, but rather as an outcome of adapting broader AI-related initiatives. This 

convergence is driven by industry-driven activities and applied research developments.    
  

This level of integration is already emerging in the broader field of AI Standardization; 

however, it is not yet fully developed in the context of Edge AI. In fact, Edge AI still 

requires further definition of its foundational principles. At present, there are no widely 

consolidated or unified Standards specifically addressing Edge AI, and further work is 

needed to establish a shared terminology, frameworks and reference models, in order 

to support the development of a more coherent and comprehensive Edge AI 

"technological paradigm” [4].    

4.3 The “Standardization Awareness” 

The limited cohesion and fragmentation characterizing the standardization domain may 

be driven by several underlying factors; one of these may be probably the lack of an a 

real and effective “Standardization Awareness”.   
 

In this context, the European Standardization Panel Survey, a document published by 

the European Union on an annual basis and here referenced in its 2024 edition, 

represents an important example to better illustrate this point [12]. Actually, it is a 

relevant paper that aims to collecting data and insights from both European industrial 

and academic stakeholders and experts regarding Standardization and the application 

of Standards in general. Its objective is to better understand stakeholders’ needs, as well 

as their relationship with Standardization processes, in order to identify which are the 

emerging needs and which is the industry demand, and to support the development of 

more effective and relevant Standards.    
  

The 2024 edition of the Panel Survey highlights the need to strengthen the awareness 

on Standardization-related topics [12]. In its results, it displays that many companies are 

not yet fully aware of the benefits associated with Standards, including economic and 

financial ones, such as potential cost reductions and tax-related incentives. The Survey 



 
 

 

 

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the 

EdgeAI Chips JU project consortium without prior permission of the beneficiaries in written form.  

10 

underlines that structured Standardization programs within organizations are still 

limited and that a significant gap persists between research activities and industrial 

stakeholders since research outputs are often perceived as too abstract or not 

sufficiently validated in practical industrial contexts [12].   
  

More broadly, the Survey emphasizes also a limited familiarity with Standards in general 

and a lack of structured initiatives aimed to integrate Standardization activities in 

organizations with research outcomes; in addition, apart from the general lack of 

awareness about the topic, many difficult arise from the complexity of public policies 

and regulatory frameworks, which can represent an additional barrier to effective 

engagement with Standardization processes and activities.    
  

The Survey recognizes Standards as a key instrument for bridging the gap between 

research, technical development, industrial ecosystems and market. For this reason, one 

of the main challenges for the future, which has already be displayed among the 

objective of the European Standardization Strategy of 2022, will be to further promote a 

culture of Standardization and encourage a long-term strategic perspective and a more 

proactive approach, hopefully by funding and supporting educational initiatives, training 

programmes, workshops and seminars that concern Standardization [12], [7], [11].    

5 Highlights from the Book Architecting a Framework for Edge 
AI – Functional and Non-Functional Requirements (River 
Publishers) 

Within the context of the Edge AI project, it has been published the Volume “Architecting 

a Framework for Edge AI – Functional and Non-Functional Requirements” (River Publishers).  
  

The Book brings together and consolidates the main results related to the architecture 

of Edge AI systems. Chapter 7 (pp. 109-137) is dedicated to Standardization and 

discusses the role and the evolution of Standards in global and European landscape.   
  

Below are some excerpts, consistent with what has been outlined in the previous 

Literature section.   

 

About SDOs in AI Standardization:   
  

“ISO and IEC are collaborating on a joint technical committee (JTC 1) that focuses on 

standardizing AI across different dimensions, such as terminology, risk management, and 

ethical considerations. [...] Their work also emphasises the importance of transparency and 

accountability, with an aim to facilitate trust in AI technologies among users and 

stakeholders.”  

  

“IEEE’s efforts focus on creating standards that guide technical aspects and encompass 

values such as fairness, accountability, and privacy. Their extensive engagement with 

industry stakeholders, academia, and policymakers aims to address the societal impacts of 

AI technologies and ensure that standards reflect diverse perspectives.”  
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“ETSI aims to enhance the deployment of AI-driven solutions within its domains, fostering 

innovation while ensuring compliance with regulatory requirements.”   

  

“CEN and CENELEC Joint Technical Committee 21 on “Artificial Intelligence” created a 

dedicated task group (TG) dedicated to inclusiveness with the aim to elaborate 

recommendations to ensure and improve the inclusiveness of standards for AI and to 

contribute to their implementation. [...] The goal is to develop European standards in support 

of EU legislation”.  
  

“The SDOs are working collaboratively to create frameworks and guidelines that ensure AI 

systems are safe, reliable, transparent, and aligned with ethical principles, thereby laying the 

groundwork for responsible innovation in the AI landscape.”  

 

 

About Standardization in Europe:   
  

“In Europe, the relationship between product legislation and European standards is [...] a 

concern reflected in the AIA. [...] The AIA does not merely request standards; it actively shapes 

their content, scope, and timeline, creating a top-down demand that accelerates their 

development”  
  

“The CEN-CENELEC Joint Technical Committee 21 (JTC 21) was established with the specific 

purpose of developing the technical standards needed to support the European Union’s AI 

Act. This makes JTC 21 a critical instrument of public policy, tasked with translating the legal 

requirements [...] into practical, implementable technical specifications for industry”.  

  

“[...] where the EU AI Act imposes requirements that go beyond existing international 

standards-particularly in areas related to fundamental rights, specific high-risk applications, 

or conformity assessment procedures, JTC 21 is tasked with developing “homegrown” 

European standards or adapting international ones to fill these gaps. This process of 

adaptation leads to the “Europeanisation” of global standards. [...] Because the EU is such a 

significant global market, companies worldwide that wish to sell their AI products in Europe 

will likely need to adhere to these more stringent, “Europeanized” standards. This has the 

potential to export European policy.”  

 

About Edge AI Standardization:   
  

“Standardisation for edge AI is not driven by a single, unified effort but instead is emerging 

from the convergence of work in telecommunications, industrial automation, and device-

level engineering.”   

  

“[...] a significant gap remains [...]: there is no single, unified, and comprehensive set of 

standards that covers the entire edge AI lifecycle holistically. A key challenge for the future 

will be the harmonisation of terminology and frameworks across these different perspectives 

to create a more seamless and less fragmented standardisation environment for the 

burgeoning edge AI industry.”  
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“The most critical challenge, especially for the nascent field of edge AI, is harmonisation. With 

different SDOs approaching the “edge” from network, device, and foundational perspectives, 

there is a risk of creating a fragmented landscape with conflicting terminology and 

overlapping frameworks. Continued and deepened collaboration between these bodies will 

be essential to ensure the development of a coherent and interoperable set of global 

standards.”  

  

“The work of the SDOs [...] forms the essential bedrock for achieving this future, providing the 

common language and shared principles necessary to navigate the complexities of the 

artificial intelligence era.”  

 

6 Methodology 

6.1 The Standardization Plan 

 

To effectively start, organize and report the activities related to Standardization carried 

out within the project, a dedicated Standardization Plan was established since m1 

(December 2022). The Plan was implemented through a series of consecutive steps 

carried out throughout the entire project lifecycle, from m1 to m43.  

   

The first steps related to the Plan focused on a general assessment regarding Partners’ 

engagement with Standardization, in which partners were simply asked to indicate, in a 

dedicated document, which Standards have been applied in project.  

 

In the subsequent phases, the analysis has been expanded to identify not only the most 

frequently applied Standards, but also to deepen their practical implementation and to 

eventually assess the related potential gaps that can occur in their application.  

 

Also, additional attention has been dedicated to themes which gravitates surrounding 

Standardization: Partners were indeed asked to submit their inputs related their level of 

awareness regarding the topic; their knowledge related to Standards benefits; their 

insights into potential challenges and priorities in the field.   

 

Through this progressive approach, the Standardization Plan evolved from a simple 

mapping activity into a broader assessment related to Standards practices, contributing 

in this way to a deeper understanding of the role that Standards can play in supporting 

innovation and technological development.  

  

The Standardization Plan was structured into two main activity sections. First one relates 

to the “Standardization Toolkit” and the second one to the “Standardization 

“Questionnaire”, which will be both described in the following paragraphs.  
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Figure 6.1: Overview of the Standardization Plan 

6.2 The Standardization Toolkit 

 

The first step of the Standardization Plan focused on investigating the relationship 

between Partners and Standards. The main objective was indeed to assess, on a first 

base, if Standards were considered and therefore applied within project activities, 

particularly across the different Value Chains of the project.  

The preliminary investigation provided an initial overview of the level of engagement 

with Standardization within the Consortium.  
  

In m11-m13 (October 2023 – December 2023) Partners were asked, through a 

structured Standardization Toolkit, to list all the most frequently applied Standards in 

the context of their project activities.   
  

The Toolkit consisted of an Excel document designed to collect and catalogue all 

relevant Standards. Partners were asked to provide key information such as the Value 

Chain, Value Chain description, Technological Blocks and Collaborating Partners.  

 

For each applied Standard, the following details had to be specified: Title, Year, Scope, 

Description, Technical Committee, Keywords. In addition, Partners were invited to report 

any potentially relevant Missing Standards (Standards needed but not found).  
  

This activity proved to be highly useful, and Partners have responded proactively and 

with a strong engagement. More than 100 Standard have been collected and 

categorized through the Standardization Toolkit; they have been reported in the 

Derivable 7.4, which was submitted in m15 - February 2024.  
  

Standards were then illustrated in two Standardisation Maps, one for ISO/IEC Standards, 

one for IEEE Standards. The Standards highlighted in green represent those most 

frequently applied by the Partners.   
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Figure 6.2: ISO/IEC Standardization Map  

 

 
 

Figure 6.3: IEEE Standardization Map 

6.3 The Standardization Questionnaire 

Following the initial phase conducted through the Standardization Toolkit, it seemed 

appropriate to further deepen the relationship between the Partners and Standards on 
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a more deep and multifaceted point of view. Therefore, the Standardization Strategy, 

following the model of the European Panel Survey (cited in the Literature in Chapter 4), 

led to the creation of a “Standardization Questionnaire” [12].  
 

The purpose of this Questionnaire was not only to better identify, and report Standards 

effectively applied by Partners as project activities progressed, but also to explore topic 

from a wider perspective. Again, consistently with the Panel Survey approach, this 

Questionnaire aimed to investigate the role that Standardization plays across different 

industrial and academic contexts, as well as to assess partners’ level of awareness of the 

topic.   
 

In addition, the Questionnaire, although to a very limited extent, aimed to contribute to 

the international discussion on Standardization; by collecting Partners’ insights and 

perspectives, it allowed to indicate which, in their opinion, may be the future challenges 

surrounding the topic. In this sense, the Questionnaire aimed to provide a better 

understanding of where the Standardization discourse is heading from organizations’ 

point of view.  
  

The Questionnaire was submitted to all Partners in January 2025 - m26. It is composed 

by around 60 questions of various formats (open-ended responses, closed-ended ones, 

evaluation matrices, ranking matrices, etc.).   
  

Its structure is composed of six sections:  

1. Profiling the Partner: this section collected general information about the 

Partners, including their nature (industry, university, or research centre), their 

identification data, and their specific info related to Edge AI project (Value chain, 

Technological Block, etc.) 

  

2. Checking standardization awareness: this part explored the level of awareness 

regarding the topic; if Partners have Standardization formal training programmes in 

their companies; if Standards were systematically considered from early stages of the 

project; if related benefits of Standards were known, etc. 

 

3. Applying the Standards: Partners were asked to report up to 5 of the most 

applied Standards, by including also details regarding their technical application. This 

section also addressed potential gaps in the Standards used and whether updates or 

revisions of existing Standards were needed over the course of activities.   

  

4. EU future Standardization strategy: aligned with EU initiatives derived from 

European Action in terms of Standardization, this section aimed to capture some 

Partners’ insights and perspectives about which may be the key future challenges that 

should be addressed by Europe regarding Standards and Standardization.  

  

5. Exploiting standards:  this part briefly illustrated some questions regarding the 

practical exploitation of Standards, with some insights related the benefits that can 
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occur from their application and about the relationships with the stakeholders.  

  

All Partners have responded to the Questionnaire over the first semester of 2025. The 

results are illustrated throughout the various sections of this Deliverable. Below, some 

figures from the Questionnaire:   

  

 

 
Figure 6.4: Figures from the Standardization Questionnaire (1, 2, 3, 4) 

7 Value Chains: A Standardization Overview 

As part of the Standardization Questionnaire, more specifically, in the section related to 

the application of Standards, Partners were asked to identify the most frequently 

applied Standards the project.   
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The Standards collected are presented below and grouped according to the respective 

Value Chains. 

7.1 VC1 – Digital Industry 

One of the main objectives of this VC is the implementation of AI-based sensing and 

image data analysis technologies to enhance the monitoring, processing, and analysis of 

industrial production activities.  
 

VC1 focuses on the digitalization of control systems through tools which include 

advanced sensing technologies, automated defect detection/classification, virtual 

metrology, and other AI-driven solutions. In addition, another key challenge is related to 

de development optimized HW/SW solutions, for efficient execution of AI algorithms in 

industrial environments.  
 

The VC also aims to improve autonomous engineering processes by enabling more 

accurate data forecasting, and, to support the implementation of advanced quality 

control monitoring. Furthermore, it promotes the development of solutions that can 

facilitate effective interaction and collaboration between human operators and AI-based 

instruments.  

7.1.1 Most Applied Standards by Partners 
Partners involved: IFAT, SCUBE, TUWIEN, AMS-AT, AMS-CH, SYNS, COGNI, GNT, 

SCM/CSR, DEEPS, STM, UNIBO, UNICA, UMIL, XTE, HTS    
  

The most adopted Standards by Partners within this Value Chain are: 

Table 7.1: VC1 Most Applied Standards (1, 2, 3, 4, 5, 6) 

1) 

Standard  ISO/IEC 22989:2022  

Information technology — Artificial intelligence — Artificial 

intelligence concepts and terminology  

Description  This document establishes terminology for AI and describes concepts in the 

field of AI; it can be used in the development of other Standards and in 

support of communications among diverse, interested parties or 

stakeholders.  

Application   Applied in the context of AI models – design, compression, optimisation.  

 

2) 

Standard  ISO/IEC 25010:2023  

Systems and software engineering - Systems and software Quality 

Requirements and Evaluation (SQuaRE) - Product quality model  

Description  Document which defines product quality model, applicable to ICT 

(information and communication technology) products and software 

products.  

Application   This Standard has been applied as a guideline to define specifics 

requirements and to derive relevant KPIs in project’s context.    
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3) 

Standard  ISO/IEC 25012:2008  

Software engineering — Software product Quality Requirements and 

Evaluation (SQuaRE) — Data quality model  

Description  This Standard defines a general data quality model for data retained in a 

structured format within a computer system.  

It can be used to establish data quality requirements, define data quality 

measures, or plan and perform data quality evaluations.   

Application   Verification and validation of technical activities of the VC.  

 

4) 

Standard  ISO 9001:2015  

Quality management systems — Requirements  

Description  Globally recognized Standard for quality management.   

It helps organizations of all sizes and sectors to improve their performance, 

meet customer expectations and demonstrate their commitment to 

quality. Its requirements define how to establish, implement, maintain, and 

continually improve a quality management system (QMS).  

Application   This Standard has been applied to improve the quality of the project and to 

process quality management systems.   

 

5) 

Standard  IEEE P2961 - Guide for an Architectural Framework and Application for 

Collaborative Edge Computing (2020)  

Description  This guide defines a machine learning framework that allows a computing 

task to be decomposed and distributed across edge and cloud nodes; it 

provides a blueprint for data usage, model learning, and computing 

collaboration in edge computing environments while meeting latency, 

privacy, security, and regulatory requirements and it defines the 

architectural framework and application guidelines for collaborative edge 

computing  

Application   Applied in the context of architectural framework and edge computing.  

 

6) 

Standard  IATF 16949:2016  

Automotive Quality Management  

Description  This Standard provides a technical specification aimed at the development 

of QM systems. It emphasizes defect prevention and the reduction of 

variation and waste in the automotive industry supply. It is built and it 

includes Standard ISO 9001.   

Application   Verification and validation of technical activities of the VC.  



 
 

 

 

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the 

EdgeAI Chips JU project consortium without prior permission of the beneficiaries in written form.  

19 

7.2 VC2 – Energy 

This VC focuses on developing advanced AI-based technologies for energy applications 

and services, aiming to improve efficiency and sustainability across the sector. A key 

challenge is the creation of real time AI solutions for diagnostics and predictive models, 

leveraging historical data and technical patterns to optimize energy consumption for 

devices and users.  The VC also aims to decentralize edge-based intelligent monitoring 

systems for energy management, along with advanced tools for anomaly detection and 

consumption prediction. Overall, it promotes the use of embedded AI HW/SW to 

monitor, process, analyze energy systems.  

7.2.1 Most Applied Standards by Partners 
Partners involved: SINTEF, NXTEN, NXTECH, NXP-DE, UZL  
  

Among the most adopted Standards by Partners within this Value Chain there are: 

Table 7.2: VC2 Most Applied Standards (1, 2, 3, 4, 5, 6) 

1) 

Standard  ISO/IEC 22989:2022  

Information technology — Artificial intelligence — Artificial 

intelligence concepts and terminology  

Description  This document establishes terminology for AI and describes concepts in the 

field of AI; it can be used in the development of other Standards and in 

support of communications among diverse, interested parties or 

stakeholders.  

Application   Applied in the context of AI models – design, compression, optimisation.  

 

2) 

Standard  ISO/IEC 25010:2023  

Systems and software engineering - Systems and software Quality 

Requirements and Evaluation (SQuaRE) - Product quality model  

Description  Document which defines product quality model, applicable to ICT 

(information and communication technology) products and software 

products.  

Application   This Standard has been applied as a guideline to define specifics 

requirements and to derive relevant KPIs in project’s context.    

 

3) 

Standard  ISO/IEC 25023:2016  

Systems and software engineering — Systems and software Quality 

Requirements and Evaluation (SQuaRE) — Measurement of system 

and software product quality  

Description  This Standard defines quality measures for quantitatively evaluating 

system and software product quality in terms of characteristics and sub 

characteristics defined in ISO/IEC 25010; it is intended to be used together 

with ISO/IEC 25010.  
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It contains a basic set of measures relating to quality management and 

explanations related to SW applications.  

Application   Verification and validation of technical activities of the VC.  

 

4) 

Standard  ISO/IEC 42001:2023  

Information technology — Artificial intelligence — Management 

system  

Description  It specifies requirements for establishing, implementing, maintaining, and 

continually improving an Artificial Intelligence Management System (AIMS) 

within organizations.   

It is designed for entities providing or utilizing AI-based products or 

services, ensuring responsible development and use of AI systems.  

Application   Verification and validation of technical activities of the VC.  

 

5) 

Standard  IEEE 802.15.4-2020  

IEEE Standard for Low-Rate Wireless Networks   

Description  This Standard defines the physical layer (PHY) and medium access control 

(MAC) sublayer specifications for low-data-rate wireless connectivity with 

fixed, portable, and moving devices with no battery or very limited battery 

consumption requirements., International, IEEE, VC2  

Application   Verification and validation of technical activities of the VC.  

 

6) 

Standard  IEEE P7001-2021 - Standard for Transparency of Autonomous Systems.  

Description  It describes measurable, testable levels of transparency, so that 

autonomous systems can be objectively assessed, and levels of compliance 

determined  

Application   Verification and validation of technical activities of the VC.  

7.3 VC3 – Agri-food & Beverage 

The main challenges of this value chain relate to the development of technologies and 

processes that make the European agri-food and beverage industry more innovative 

and sustainable. More specifically, this VC addresses production issues while 

safeguarding both product quality and environmental impact. Within the project, the VC 

aims to integrate AI-based solutions to enhance product quality control and improve the 

efficiency and sustainability of manufacturing processes across the production chain.  

7.3.1 Most Applied Standards 
Partners involved: URCA, VPHP, CV, VPP, STM, CNSR, CEA, INPG  
  

The most applied Standards within this VC are:  
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Table 7.3: VC3 Most Applied Standards (1, 2, 3) 

1) 

Standard  ISO/IEC 22989:2022  

Information technology — Artificial intelligence — Artificial 

intelligence concepts and terminology  

Description  This document establishes terminology for AI and describes concepts in the 

field of AI; it can be used in the development of other Standards and in 

support of communications among diverse, interested parties or 

stakeholders.  

Application   Applied in the context of AI models – design, compression, optimisation 

(but mostly related to academic research).  

 

2) 

Standard  ISO/IEC 23053:2022  

Framework for Artificial Intelligence (AI) Systems Using Machine 

Learning (ML)  

Description  This Standard provides a conceptual framework and shared terminology 

for describing artificial intelligence (AI) systems that use machine learning 

(ML). It defines the components and functions of ML-based AI systems 

within the broader AI ecosystem, offering clarity on how these systems 

operate and interact. The standard is designed for both technical experts 

and non-specialists seeking to understand and explain ML systems in a 

structured, consistent way.  

Application   Applied to better overview the general design principles for AI usage in 

software application development (but mostly related to academic 

research).  

 

3) 

Standard  ISO/IEC TR 24372:2021  

Information technology — Artificial intelligence (AI) — Overview of 

computational approaches for AI systems  

Description  This document provides an overview of the state of the art of 

computational approaches for AI systems, by describing a) main 

computational characteristics of AI systems; b) main algorithms and 

approaches used in AI systems.  

Application   Applied to better overview the general design principles for AI usage in 

software application development (but mostly related to academic 

research).    

7.4 VC4 – Mobility 

EdgeAI aims to develop AI-based monitoring technologies to advance the mobility sector 

through three main categories of agents: mobile agents (such as drones, UGVs, UAVs, 

and other autonomous vehicles), stationary agents, and multi-agent systems. These 
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technologies contribute to the automation of mobility applications, improving efficiency, 

reliability, privacy and reusability across both indoor and outdoor environments.  

A key challenge of this application area is also the development of energy-efficient 

mobility solutions through the integration of multi-sensor perception systems, 

interconnected mobile robots, and advanced scheduling mechanisms. These 

technologies enable mobile agents to better anticipate events and adapt their behaviour 

accordingly. In addition, the application area focuses on the integration of hardware and 

software solutions for autonomous mobility, as well as the deployment of data 

acquisition capabilities within embedded AI control systems.  

7.4.1 Most Applied Standards by Partners 
Partners involved: EDI, IMEC, IMST, GNT, HUA, ITML, NEURO, TUE   
  

The most applied Standards within this VC are:  

Table 7.4: VC4 Most Applied Standards (1, 2, 3, 4, 5, 6, 7, 8, 9) 

1) 

Standard  ISO/IEC 22989:2022  

Information technology — Artificial intelligence — Artificial 

intelligence concepts and terminology  

Description  This document establishes terminology for AI and describes concepts in the 

field of AI; it can be used in the development of other Standards and in 

support of communications among diverse, interested parties or 

stakeholders.  

Application   Applied in the context of AI models – design, compression, optimisation 

and AI terminology.  

 

2) 

Standard  ISO/IEC 25010:2023  

Systems and software engineering - Systems and software Quality 

Requirements and Evaluation (SQuaRE) - Product quality model  

Description  Document which defines product quality model, applicable to ICT 

(information and communication technology) products and software 

products.  

Application   This Standard has been applied as a guideline to define specifics 

requirements and to derive relevant KPIs in project’s context.    

 

3) 

Standard  ISO/IEC 30141:2018   

Internet of Things (IoT) Reference Architecture  

Description  This Standard provides a reference architecture for IoT systems, enabling 

interoperability among IoT devices and platforms. It outlines general 

principles, concepts and best practices to enhance system compatibility.  

Application   Verification and validation of technical activities of the VC.    
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4) 

Standard  ISO/IEC TR 24372:2021  

Information technology — Artificial intelligence (AI) — Overview of 

computational approaches for AI systems  

Description  This document provides an overview of the state of the art of 

computational approaches for AI systems, by describing a) main 

computational characteristics of AI systems; b) main algorithms and 

approaches used in AI systems.    

Application   This technical report has facilitated activities related AI model 

developments for resource-constrained edge devices. Its overview of 

computational characteristics, algorithms and approaches has directly 

supported the work related to anomaly detection (RSPU health 

monitoring), time series forecasting (AQI prediction) and the development 

of model compression libraries. The report's insights into current and 

future AI trends have also been valuable in guiding our research into 

federated learning (FL) prototyping.  

 

5) 

Standard  ISO/IEC 27001:2022  

Information security, cybersecurity and privacy protection — 

Information security management systems — Requirements  

Description  ISO/IEC 27001 is the world's best-known standard for information security 

management systems (ISMS). It defines requirements an ISMS must meet.  

This Standard provides companies of any size and from all sectors of 

activity with guidance for establishing, implementing, maintaining and 

continually improving an information security management system.  

Application   Verification and validation of technical activities of the VC  

 

6) 

Standard  ISO/IEC CD 23053:2022  

Framework for Artificial Intelligence (AI) Systems Using Machine 

Learning (ML)  

Description  This Standard provides a conceptual framework and shared terminology 

for describing artificial intelligence (AI) systems that use machine learning 

(ML). It defines the components and functions of ML-based AI systems 

within the broader AI ecosystem, offering clarity on how these systems 

operate and interact. The standard is designed for both technical experts 

and non-specialists seeking to understand and explain ML systems in a 

structured, consistent way.    
  

This version of the Standard is a Draft (CD – Committee Draft)   

Application   This draft Standard has offered a useful framework for defining the 

interactions between RSPUs, the LoRa network and cloud components. 

Using this draft Standard has facilitated a more standardized and 
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structured approach to system design and documentation.  

 

7) 

Standard  ISO/IEC 21823-1:2019  

Internet of things (IoT) Interoperability for IoT systems  

Description  This Standard provides an overview of interoperability as it applies to IoT 

systems and a framework for interoperability for IoT systems. This 

document enables IoT systems to be built in such a way that the entities of 

the IoT system are able to exchange information and mutually use the 

information in an efficient way. This document enables peer-to-peer 

interoperability between separate IoT systems; it provides a common 

understanding of interoperability as it applies to IoT systems and the 

various entities within them.  

Application   Verification and validation of technical activities of the VC    

 

8) 

Standard  ISO/IEC TS 4213:2022  

Information technology — Artificial intelligence — Assessment of 

machine learning classification performance  

Description  This document specifies methodologies for measuring classification 

performance of machine learning models, systems and algorithms.  

Application   This Standard used for methodologies for measuring performance of 

machine learning models.  

 

9) 

Standard  IEEE 1451.0-2024  

IEEE Standard for a Smart Transducer Interface for Sensors and 

Actuators--Common Functions, Communication Protocols, and 

Transducer Electronic Data Sheet (TEDS) Formats  

Description  The common functions, network services, transducer services, and 

Transducer Electronic Data Sheet (TEDS) formats for members of the IEEE 

1451 family of standards to be interoperable in both network interface and 

transducer interface are provided.  

Application   Verification and validation of technical activities of the VC.  

 

7.5 VC5 - Digital Society 

The main challenge of this VC lies in improving the integration between technological 

systems and human users. More specifically, this area focuses on enhancing the 

interpretation of stimuli generated by digital systems through AI support. Since such 

stimuli are often poorly differentiated and sometimes contradictory, this Value Chain 

aims to enable more reactive processes that better integrate human interactions within 

digital infrastructures. Three representative environments have been considered: an 
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industrial machine room, a home/office setting, and a robotised manufacturing area. 

The objective is to support cooperation between AI systems and human responses to 

progressively optimise actions through learning-based strategies.  
 

From a technical perspective, the main objective is the development of AI platforms 

integrating heterogeneous sensor data in a continuously self-supervised manner.  

7.5.1 Most Applied Standards by Partners 
 

Partners involved: ALMENDE, CONV, SIG, TECHNO, NXP-NL   
  

The most applied Standards within this VC are:  

 

Table 7.5: VC5 Most Applied Standards (1, 2, 3) 

1) 

Standard  ISO/IEC 22989:2022  

Information technology — Artificial intelligence — Artificial 

intelligence concepts and terminology  

Description  This document establishes terminology for AI and describes concepts in the 

field of AI; it can be used in the development of other Standards and in 

support of communications among diverse, interested parties or 

stakeholders.  

Application   Applied in the context of AI models – design, compression, optimisation 

and AI terminology.  
 

2) 

Standard  IEC62443 - Cybersecurity  

Description  IEC 62443 is a series of Standards that addresses cybersecurity for 

industrial automation and control systems (IACS).  

Application   Edge computers adhere to this standard (Level 2).   

 

3) 

Standard  IEC61850 - Power Utility Automation Interoperability  

Description  The IEC 61850 Standard series and associated extensions is a leading 

standard technology governing the interoperability in the Power Utility 

automation domain.  

Application   Verification and validation of technical activities of the VCD.  

8 Key Issues Across Value Chains 

8.1 Identified Gaps 

Throughout the activities carried out, and, more specifically, through the completion of 

the Standardization Questionnaire, Partners were asked to indicate which Standards 

were most applied in their Project’s activities.   
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Also, it is important to address that some Partners reported the presence of certain 

gaps in the application Standards; these gaps are worth illustrating in this section, as 

they may provide useful input for further analysis about the effective implementation of 

Standards across different domains.  

  

• Most Partners reported difficulties related to the lack of specific Standards and 

harmonised terminology regarding Edge AI. In particular, the absence of a 

shared and consolidated vocabulary, together with the limited availability of 

dedicated Edge AI Standards, was identified as a relevant gap that affects the 

clarity, comparability and practical application of existing approaches.  

  

• In VC5, related to Digital Society, a gap identified concerns the fact that existing 

Standards related to AI, and partially to Edge AI, primarily focus on performance, 

security, and interoperability. However, they often fail to report emerging topics 

that need to be increasingly represented and considered, such as ethical AI 

accountability, transparency and inclusivity. Socio-technical considerations such 

as fairness, ethics, inclusivity and intersectionality remain not fully developed and 

partially overlooked. Examples are Standards from both Bodies ISO/IEC and IEEE: 

ISO/IEC TR 24028:2020 Information technology - Artificial intelligence - 

Overview of trustworthiness in artificial intelligence and IEEE P7001 - 

Standard for Transparency of Autonomous Systems; they both provide, also if 

differently, foundation for AI security and transparency, but they also report 

some limitations in addressing fairness, intersectionality and governance in 

decentralised AI models. Societal needs may benefit from greater representation, 

considering the contribute that can bring to long-term impact and exploitation of 

project outcomes. This observed gap would be relevant for future discussion that 

may concern the need to integrate in existing Standards these topics in a more 

structured way.  

  

• ISO/IEC TR 24372:2021 Information technology - Artificial intelligence (AI) - 

Overview of computational approaches for AI systems - Applied in the 

context of VC4 (Mobility), this Standard provides a comprehensive overview of AI 

computational approaches. Anyway, Partners have deemed it as primarily 

structured as a technical report, rather than a formal Standard. In the context of 

project’s activities, the Standards has lacked partially of a formal structure and 

prescriptive guidelines which are typically associated with Standards. This point 

has made more challenging to apply directly in demanding development 

processes. In addition, given the rapid pace of AI advancements, the Standard, 

even if regularly updated, may not fully reflect the state of the art, requiring 

supplementation with the latest research publications.  

  

• ISO/IEC 25010: Systems and software engineering - Systems and software 

Quality Requirements and Evaluation (SQuaRE) - System and software 
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quality models have been used in project context in VC1 (Digital Industry) as a 

guideline for relevant KPIs. Partners have highlighted that this Standard is a 

general-purpose framework that defines quality characteristics.  However, its 

main limitation lies in the fact that it is not specifically tailored to the 

development of AI-based solutions. As a result, while it can provide a useful 

reference for defining general quality KPIs, it may need an adaptation or an 

extension when applied to AI-driven systems, to fully capture aspects such as 

model performance, data dependency and lifecycle-specific behaviour.  

  

• ISO/IEC CD 23053:2022 Framework for Artificial Intelligence (AI) Systems 

Using Machine Learning (ML) - Considered in the context of VC4 (Mobility).  This 

identified “gap” can be useful when discussing the use of draft Standards. Indeed, 

this Standard is a draft; therefore, its content is subject to change prior to final 

publication. This has introduced a certain degree of uncertainty into the project 

development process. The lack of widespread adoption and established best 

practices around a draft Standard has made it very difficult, in project context, to 

ensure interoperability with other systems and to access readily available tools 

and support.   

  

• ISO/IEC CD 23053:2022 Framework for Artificial Intelligence (AI) Systems 

Using Machine Learning (ML) - Considered in the context of VC4 (Mobility). This 

Standards may be updated to include more detailed guidance on representing 

and managing resource constraints (compute, memory, and power) on edge 

devices, as well as the complexities of distributed learning and model 

deployment in edge networks, such as LoRa mesh networks. In addition, it could 

further address the specific security and privacy concerns associated with 

processing data at the edge.  

  

• In the context of VC1 (Digital Industry) another kind of gap has been highlighted 

by Partners. More specifically, this relates to the distinction between conceptual 

Standards and widely adopted practical solutions. The ISO/OSI model, despite its 

significance, remains primarily a conceptual framework rather than a widely 

implemented Standard. Similarly, in the current technological landscape, de facto 

standards such as TensorFlow, ONNX, and STM32 have been widely used 

because they ensure portability across different platforms, making software 

more adaptable and interoperable.  

8.2 Exploring Standardization Awareness among Partners 

Within the Standardization Questionnaire, in the attempt to follow the model of the 

European Standardization Panel Survey 2024 issued by the European Union, a dedicated 

section was designed to investigate the relationship project’s Partners have with 

Standardization in general [12]. Some questions were indeed included to assess the 

level of awareness and engagement Partners have regarding such a topic.   
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Partners were indeed asked whether Standardization represents a topic within their 

organizations; whether they include or not, in their business models, formal training 

regarding the usage of Standards. Partners were also asked if they actively considered 

Standardization in an active way, since the early stages of project implementation; how 

they evaluate the importance on some indicated benefits that can be associated with 

the usage of Standards.  

  

The collected responses provided useful insights into the level of maturity of the 

Consortium with respect to Standardization.  
  

The Questionnaire got around 40 answers. Approximately 60% of responding Partners 

are from industry, operating in sectors such as Software & Hardware, while the 

remaining 40% are from Research centers, Universities and Academic realities.  

 
Figure 8.1: Survey responses (1) 

Partners were initially asked whether Standardization is considered a relevant topic 

within their organizations. Approximately 40% of respondents indicated that 

Standardization is yes, considered, but with an interest which is not highly structured. 

Positively, around 30% of Partners report a medium level of interest, suggesting that 

Standardization is an emerging topic that is progressively gaining awareness and 

visibility.   

This finding is anyway very consistent with the results reported by the European Survey, 

where it is widely indicated that Standardization has still a limited level of interest across 

both industrial and academic realities [12]. This level of engagement appears to be 

primarily linked to a general lack of awareness regarding the topic and, more 

specifically, of the related benefits that Standardization can bring in terms of 

exploitation opportunities and financial advantages.   
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Figure 8.2: Survey responses (2) 

The point was carried out by asking Partners whether a structured program or formal 

approach to Standardization exists within their organizations. This aspect is particularly 

relevant, as Standardization is a complex topic which typically requires a much more 

organized and systematic framework to be effectively understood and implemented.  
 

 

Figure 8.3: Survey responses (3)  

The Questionnaire therefore included this specific question regarding the presence of a 

formalized or structured Standardization program in Partners’ realities. Results show 

that approximately 30% of partners have some form of structured approach in place, 

such as workshops or laboratory-based activities, while the remaining 70% have not yet 

implemented a formalized structure in this sense.  
  

These findings, also if a bit less encouraging, are consistent with what was already 

observed in the European Survey of 2024, which highlights similar trends across 

different organizations. Most probably, this lack of engagement is not solely driven by a 
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limited awareness but is probably also influenced by economic constraints that may 

restrict the ability of organizations to invest in this type of activity [12]. Also, as equally 

stated in the Panel Survey, Standardization is not always included in initial work plan 

because organizations often tend to identify the real need for Standards at the end of 

the project, when results ask to be exploitable [12].  Another question was also asked, 

where Partners had to evaluate different aspects of Standardization.   

 
Figure 8.4: Survey responses (4) 

 

Figure 8.5: Survey responses (5)  
  

  As shown in the figures, there is a relatively high level of engagement, with nearly 60% 

of responses indicating high interest in the question related to the methodological 

application of Standards. This suggests that Partners’ understanding of Standardization 

still needs to be further updated, as they still perceive Standards primarily as tools for 

technical and operational applications.  

By contrast, the questions concerning Standards’ financial benefits and dissemination-

related advantages received more neutral and moderate responses. This most probably 

indicates that Partners are aware of technical benefits that can arise from Standards 

usage but probably are not fully aware of the broader ones, which are benefits such as 

strong tax reduction, easier access to public funding schemes, lower certifications and 

compliance reduction costs [12]. Overall, these results are still positive, and they indicate 
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that the topic is known, also if it needs to be explored in greater depth and in a more 

comprehensive way.  Therefore, to conclude, it is possible to address that Industry 

partners should be further supported in understanding the commercial and financial 

benefits associated with Standardization; Research entities, on the other hand, may 

require better guidance in filling the gap between research outputs and Standardization 

activities, a challenge that often arises from the fact that research results are not 

immediately validated in practical Standardization contexts. To strengthen internal 

awareness and ensure a clearer understanding of the fact that Standards can improve 

product quality, safety, interoperability and marketability, a longer-term and strategic 

approach is probably required. In this framework, different organizations should 

collaborate in fostering knowledge exchange, supported by SDOs and other 

stakeholders, through educational initiatives, seminars, workshops, to disseminate 

correct knowledge - a move which is indeed already suggested by the European 

Standardization Panel Survey 2024 [12].  

8.3 Key Standardization Trends 

Within the Questionnaire, some questions were also included with the aim of exploring 

current “trends” regarding Standardization. A key reference, in this context, is the Rolling 

Plan for ICT Standardization 2025, which is a complex and elaborated document through 

that identifies more than 260 actions classified in 40 application domains, and in which 

the European Commission illustrates and updates, on an annual basis, its 

Standardization priorities, in order to be aligned with the EU’s policy objectives [5], [6].  
  

Of course, in this context, the Questionnaire had a limited scope and was intended not 

as a comprehensive document, but more as an “exploratory tool”; but, exactly as the 

Rolling ICT Plan, one of its purposes is to detect the perspectives of project Partners in 

order to identify which themes and which trends are currently considered most relevant 

in the field of Standardization, and which of them should be actively considered in 

developing EU policies. The first question asked Partners to identify, according to their 

perspective, the most crucial challenges to be considered in terms of Standardization:   

 
Figure 8.6: Survey responses (6) 

Partners have placed particular emphasis on “Rapid Technological advancements”, a 

topic that has also been highlighted within this Deliverable yet, in the section dedicated 
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to Identified Gaps.  This response is very much aligned with the ongoing policy 

discussion, which is partially illustrated in the Rolling Plan, on improving responsiveness 

and Standardization systems, particularly in emerging technological areas where 

innovation cycles are significantly often very fast [5].  Secondly, Partners underline the 

involvement of stakeholders as another important element to be considered. In this 

regard, the Rolling Plan emphasizes the importance of collaboration between SDOs, 

relevant stakeholders and R & I project fostered by research organizations [5]. A similar 

point is reported in the 2024 Panel Survey, which highlights the need to identify 

stakeholder needs at an early stage, to ensure the correct application and 

implementation of Standards [12]. When considering a similar question but in relation 

to Standardizations solutions for AI, it is particularly interesting that the focus of 

Partners shifts more strongly towards the regulatory issues:  

 

Figure 8.7: Survey responses (7)  

Indeed, as previously stated, AI Standardization is still displayed as a partially 

fragmented domain, with whom Partners must deal with by applying different 

Standards, often from different SDOs, in a kind of complementary way. Global 

Standards are applied in Europe, but always by being subjected of a kind of "European 

approach", as the goal stated by the European Strategy of 2022, which aims to align 

international Standards to EU requirements [7], [4]; on the other hand, European 

Standards themselves tend to be more heterogeneous and multidimensional on a 

thematic level, as they often incorporate a much wider set considerations such as the 

ethical and societal ones, thus becoming, in this way, therefore, more complex to be 

applied.   
 

Within this context, again, the lack of stakeholders involvement is also perceived as a 

relevant challenge; also, it is very interesting that, as in the previous general question 

about Standardization, issues such as awareness and cost constraints appear to be less 

significant compared to other factors, probably because of the fact that, on these terms, 

main barriers are instead more related to governance and regulatory complexity.  
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Figure 8.8: Survey responses (8) 

Regarding the question on Edge AI, Partners’ responses indicate that this is still an 

emerging and not yet fully mature topic, exactly as previously stated in the Derivable.    

In this context, issues such as stakeholder engagement, regulatory aspects and the 

scalability of solutions, which are relevant but as subsequent issues, come after more 

fundamental technical concerns, which are still recognized as primary challenges.  

Indeed,  

Partners indicate as main issues to deal with the “Interoperability between different 

systems” and “Integration with existing systems”, followed by key cross-cutting aspects 

such as Privacy and Security.  

Overall, the results suggest that Edge AI is currently perceived as a domain where 

technical Standardization issues remain dominant, while governance and scalability 

considerations will progressively be gaining importance as the field evolves.  

9 Conclusion 

The present Deliverable 7.12, “Final Standardization Plan” aims to provide a more 

comprehensive and in-depth overview compared to the D7.4, the “Initial Standardization 

Plan”. The objective, indeed, was to illustrate Standardization landscape in a more 

comprehensive way, considering multiple aspects of the theme.    
   

As stated in this Deliverable, Standardization and, more specifically, AI Standardization 

are constantly evolving. Standards are becoming increasingly widely adopted, and a set 

of factors are evolving accordingly, including technical innovation and interoperability, 

as well as safety, transparency, privacy, trustworthiness and compliance with emerging 

regulatory frameworks, together with broader social impacts.   
 

As illustrated in the Literature section, the current AI Standardization landscape is 

mainly characterized by the joint use of Standards developed by different 

Standardization Bodies, both international and European. In fact, AI Standards are 

mainly applied in a complementary manner to cover both technical frameworks 
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(including foundational principles and terminology) and regulatory compliance 

requirements.   
 

This point is reflected in the analysis carried out in this Plan. Partners indeed indicated 

different applied Standards, which were used in a complementary way in order to 

address and cover a broad range of aspects; Standards such as ISO/IEC 22989:2022, 

ISO/IEC 23053:2022, IEEE 7001 (among others) were used to support different but 

mutually reinforcing needs, thus ensuring a much wider coverage.    
   

However, as indicated in Literature, and as stated by Partners in the section dedicated to 

Gaps, Standards are now required to address increasingly complex challenges. The main 

challenge, the one that Europe is trying to address through its dedicated actions, 

concerns the Standards’ harmonization. The so-called “European Approach” [7], also 

referred in the text as the “Europeanisation” of Standards [4], aims now to shape 

international Standards by requiring their alignment with EU regulatory frameworks. 

Therefore, it is possible to say that future challenges and trends regarding 

Standardization will more concern the development and the application of Standards 

that are as comprehensive as possible, and that can provide both strong technical 

guidance and full alignment with EU regulatory compliance. AI Standardization, 

therefore, must address now a new level of complexity.  
 

This point emerged in this analysis, considering that Partners themselves identified 

regulatory aspects as one of the most relevant and emerging trends in AI 

Standardization. In addition, the Gaps reported this aspect too, by highlighting that 

existing Standards often lack a broader perspective on social and governance-related 

issues.   
 

Regarding Edge AI, its Standardization is still in its early stages, and many of its 

foundational aspects remain to be better defined. The findings collected through the 

Project survey further confirmed this point too. Several partners indeed highlighted the 

need for Standards specifically addressing Edge AI applications, and reported difficulties 

in identifying existing ones that adequately cover needed technical requirements. In this 

respect, the European approach to edge AI Standardization can play an important role, 

provided that it is fostered in collaboration with SDOs.   
   

Ultimately, the Deliverable also aimed to investigate Standardization awareness, a topic 

that European plans are increasingly formalizing within their actions. As stated in the 

Panel Survey [12], and as emerged from Questionnaire responses, this topic is growing, 

but still requires further strengthening, probably in a more structured way. In this 

regard, European initiatives should continue to foster collaboration among SDOs, 

industry stakeholders, research institutions and technology developers. Workshops, 

seminars, training activities and collaborative projects such as Horizon Europe ones can 

significantly contribute to increasing awareness, encouraging participation in 

Standardization processes and therefore promoting a stronger Standardization culture.  

  



 
 

 

 

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the 

EdgeAI Chips JU project consortium without prior permission of the beneficiaries in written form.  

35 

10 References 

[1] CEN-CENELEC, “European standardization” https://www.cencenelec.eu/european-

standardization/.   

[2] European Commission, “An EU Strategy on Standardisation - Setting global 

standards in support of a resilient, green and digital EU single market”, European 

Commission, Brussels, 2022, https://ec.europa.eu/docsroom/documents/48598.   

[3] European Commission, “Standardization of the AI Act”, Shaping Europe’s digital 

future, European Commission, Brussels, https://digital-

strategy.ec.europa.eu/en/policies/ai-act-standardisation.   

[4] O. Vermesan and A. Pagani, “Standards” in Architecting a Framework for Edge AI - 

Functional and Non-Functional Requirements, River Publishers, 2026, pp.109-137, 

https://www.riverpublishers.com/pdf/ebook/RP_E9788743809562.pdf.   

[5] European Commission, “Rolling Plan for ICT Standardisation 2025”, Interoperable 

Europe Portal, European Commission, Brussels, https://interoperable-

europe.ec.europa.eu/collection/rolling-plan-ict-standardisation/rolling-plan-2025.   

[6] European Commission, “Rolling Plan for ICT Standardisation 2026”, Interoperable 

Europe Portal, European Commission, Brussels, https://interoperable-

europe.ec.europa.eu/collection/rolling-plan-ict-standardisation/rolling-plan-2026.   

[7] European Commission, “Standardisation strategy”, Single Market Economy – 

Standardisation policy, European Commission, Brussels, https://single-market-

economy.ec.europa.eu/single-market/goods/european-

standards/standardisation-policy/standardisation-strategy_en.   

[8] European Commission, “Harmonised standards”, Single Market Economy – 

European standards, European Commission, Brussels, https://single-market-

economy.ec.europa.eu/single-market/goods/european-standards/harmonised-

standards_en.   

[9] European Commission, “Artificial intelligence – regulatory framework (AI Act),” 

Shaping Europe’s digital future, European Commission, Brussels, https://digital-

strategy.ec.europa.eu/en/policies/regulatory-framework-ai.  

[10] European Commission, “AI Act”, Shaping Europe’s digital future, European 

Commission, Brussels, https://digital-strategy.ec.europa.eu/en/policies/ai-act-

standardisation.   

[11] StandICT.eu, “The EU Standardisation Strategy”, StandICT.eu, https://standict.eu/eu-

standardisation-strategy.   

[12] European Commission, “European standardisation panel survey” Publications 

Office of the European Union, Luxembourg, 2024, 

https://op.europa.eu/en/publication-detail/-/publication/d5c4f1a7-e75e-11ee-

9ea8-01aa75ed71a1/language-en.   

  

https://www.cencenelec.eu/european-standardization/
https://www.cencenelec.eu/european-standardization/
https://ec.europa.eu/docsroom/documents/48598
https://digital-strategy.ec.europa.eu/en/policies/ai-act-standardisation
https://digital-strategy.ec.europa.eu/en/policies/ai-act-standardisation
https://www.riverpublishers.com/pdf/ebook/RP_E9788743809562.pdf
https://interoperable-europe.ec.europa.eu/collection/rolling-plan-ict-standardisation/rolling-plan-2025?utm_source=chatgpt.com
https://interoperable-europe.ec.europa.eu/collection/rolling-plan-ict-standardisation/rolling-plan-2025?utm_source=chatgpt.com
https://interoperable-europe.ec.europa.eu/collection/rolling-plan-ict-standardisation/rolling-plan-2026?utm_source=chatgpt.com
https://interoperable-europe.ec.europa.eu/collection/rolling-plan-ict-standardisation/rolling-plan-2026?utm_source=chatgpt.com
https://single-market-economy.ec.europa.eu/single-market/goods/european-standards/standardisation-policy/standardisation-strategy_en
https://single-market-economy.ec.europa.eu/single-market/goods/european-standards/standardisation-policy/standardisation-strategy_en
https://single-market-economy.ec.europa.eu/single-market/goods/european-standards/standardisation-policy/standardisation-strategy_en
https://single-market-economy.ec.europa.eu/single-market/goods/european-standards/harmonised-standards_en?utm_source=chatgpt.com
https://single-market-economy.ec.europa.eu/single-market/goods/european-standards/harmonised-standards_en?utm_source=chatgpt.com
https://single-market-economy.ec.europa.eu/single-market/goods/european-standards/harmonised-standards_en?utm_source=chatgpt.com
https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai?utm_source=chatgpt.com
https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai?utm_source=chatgpt.com
https://digital-strategy.ec.europa.eu/en/policies/ai-act-standardisation?utm_source=chatgpt.com
https://digital-strategy.ec.europa.eu/en/policies/ai-act-standardisation?utm_source=chatgpt.com
https://standict.eu/eu-standardisation-strategy?utm_source=chatgpt.com
https://standict.eu/eu-standardisation-strategy?utm_source=chatgpt.com
https://op.europa.eu/en/publication-detail/-/publication/d5c4f1a7-e75e-11ee-9ea8-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/d5c4f1a7-e75e-11ee-9ea8-01aa75ed71a1/language-en


 
 

 

 

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the 

EdgeAI Chips JU project consortium without prior permission of the beneficiaries in written form.  

36 

11 Authors & Contributors 

No.  Partner  Country  Contributor Name  

1  SINTEF  NO  O. Vermesan, R. Bahr 

2  IFAT  AT  S. Braun  

3  AMS-AT  AT  D. Najer  

4  SCUBE  AT  A. Khokhar  

5  TUWIEN  AT  Q. Meixun  

6  IMEC  BE  B. Debaillie  

7  NXP-DE  DE  F. Hoffmann  

8  GNT  EL  C. Alexia  

9  NEURO  DE  C. Saur  

10  COGNI  DE  D. Purice  

11  IMST  DE  K. Vorm Walde  

12  HUA  EL  K. Karathanasopoulou  

13  UZL  DE  A. Nechi  

15  STM-FR  FR  M. Coppola  

17  VPHV  FR  M. Rondeau  

17.1  CV  FR  M. Rondeau  

17.2  VPP  FR  M. Rondeau  

19  CEA  FR  J. Minguet Lopez  

20  INPG  FR  A. Pinzari  

21  URCA  FR  L. A.o Steffenel  

22  CNRS  FR  I. Alouani    

22.1  UPHF  FR  I. Alouani  

23  STM-IT  IT  M. Coppola  

24  SCM  IT  M. Romano   

24.1  CSR  IT  M. Romano (editor)  

25  HTS  IT  C. Cantone  

26  DEEPS  IT  A. Faro  

27  XTE  IT  M. Ottella  

28  UNICA  IT  P. Meloni  

29  UNIBO  IT  F. Barchi, F. Zonzini  

30  UMIL  IT  A. Genovese  

31  EDI  LV  J. Arents  

32  NXP-NL  NL  G. Daalderop    

33  SIG  NL  F. Pijlman  

34  TECHNO  NL  R.-P. Berretty  

35  ALMENDE  NL  P. Van Tooren  

36  TU/e  NL  J. Den Ouden  

37.1  NXTEN  NO  O. Eilso    

38  PROLUX  NO  T. Karlsen  

39  NXTECH  NO  H-E. Sand  

40  ITML  EL  A. Thraskia  

41  CONV  EL  C. Vrotsou  

43*  AMS-CH  CH  L. Schafzahl  

44*  SYNS  CH  M. Khoei  

*Associated partner 

  



 
 

 

 

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the 

EdgeAI Chips JU project consortium without prior permission of the beneficiaries in written form.  

37 

12 List of Tables and Figures 

 

Table 3.1: Partners Contribution ............................................................................................. 6 

Table 7.1: VC1 Most Applied Standards (1, 2, 3, 4, 5, 6) ....................................................... 17 

Table 7.2: VC2 Most Applied Standards (1, 2, 3, 4, 5, 6) ....................................................... 19 

Table 7.3: VC3 Most Applied Standards (1, 2, 3) ................................................................... 21 

Table 7.4: VC4 Most Applied Standards (1, 2, 3, 4, 5, 6, 7, 8, 9) ........................................... 22 

Table 7.5: VC5 Most Applied Standards (1, 2, 3) ................................................................... 25 
 

Figure 6.1: Overview of the Standardization Plan ................................................................ 13 

Figure 6.2: ISO/IEC Standardization Map .............................................................................. 14 

Figure 6.3: IEEE Standardization Map .................................................................................... 14 

Figure 6.4: Figures from the Standardization Questionnaire (1, 2, 3, 4) ............................. 16 

Figure 8.1: Survey responses (1) ............................................................................................ 28 

Figure 8.2: Survey responses (2) ............................................................................................ 29 

Figure 8.3: Survey responses (3) ............................................................................................ 29 

Figure 8.4: Survey responses (4) ............................................................................................ 30 

Figure 8.5: Survey responses (5) ............................................................................................ 30 

Figure 8.6: Survey responses (6) ............................................................................................ 31 

Figure 8.7: Survey responses (7) ............................................................................................ 32 

Figure 8.8: Survey responses (8) ............................................................................................ 33 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

This document and the information contained may not be copied, used, or disclosed, entirely or partially, outside of the 

EdgeAI Chips JU project consortium without prior permission of the beneficiaries in written form.  

38 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Last page of the document is intended to be blank! - 


