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PROJECT OVERVIEW

Al4Work investigates practical methods and tools for optimal sharing of work between humans
and Al/robots. Due to the high level of uncertainty in modern organisations, an appropriate bal-
ance between human and machine activities must be found. To cope with the required flexibility
and dynamics, Sliding Work Sharing (SWS), where this balance varies during the operation, de-
pending on the situational context, machine-based confidence levels and human interactions, is
likely to be the most appropriate for modern organisations.

The vision of AI4Work is to improve communication and collaboration between humans, Al and
robots, allowing for an improvement of the working conditions within different processes in or-
ganisations in several domains in terms of increased efficiency of work, reduction in stress upon
employees, increased confidence in decision-making processes, etc.

The key challenge of AI4Work is to develop a set of common methods and tools (methodological
framework, digital twin service platform, software building blocks for SWS) that can be applied
in diverse sectors and with different Al/robotics services. The project is driven by six Pilots in
different sectors: logistics, manufacturing industry, construction, healthcare, education, and ag-
riculture.

EXECUTIVE SUMMARY

This document describes the initial planning for dissemination and exploitation of the AI4Work
project results at the early phase of the project where industrial and research requirements are
being defined and prototype technologies for improved human/Al/robot working are being
specified. The planned exploitable results that are targeted for development are described and
the overall exploitation strategy is identified for each result. The exploitation actions are grouped
by the types of partner organisations within the AI[4Work consortium and for each of the main
project results the specific paths for exploitation are identified.

A key foundational element of the exploitation strategy is use of open source and the importance
and approach the project will utilise is described in detail. The communications plans are also
outlined including the marketing assets to be developed and communication channels that will
be utilised. As development of the technologies progresses and experience is gained from its use
for improved work sharing between humans and Al/robots, further refinements to the exploita-
tion plans described will be made by the project partners and reflected in scheduled updates to
this deliverable.

30.06.2024 Version 1.0 Page VIII
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1 Introduction

1.1 Motivation

Al and robotics are likely to be the most powerful means for radical improvement of working
conditions within a wide range of industrial domains including manufacturing, logistics,
healthcare, construction, agriculture, education, and many others. Al and robots can support hu-
man operators in diverse tasks ranging from difficult or tedious manual labour tasks up to com-
plex decision-making. To achieve this higher level of support from Al and robots, key advances
in communication and collaboration between humans, Al and robots, are needed for the im-
provement of working conditions within different processes in organisations in terms of in-
creased efficiency of work, reduction in stress upon employees, and increased confidence in de-
cision-making process.

1.2 Challenge

Optimal ways for collaboration between humans and machines, combining the best of human
and machine knowledge and capabilities, is often applied in practice on an ad-hoc basis. There
are no clear scientifically based methodologies, guidance and tools for structured and well organ-
ised management of human/Al/robots collaboration. In spite of a number of scientific investiga-
tions on sharing work between humans and Al, a “sliding” of tasks or responsibilities between
humans and Al in diverse industrial domains is often made based on intuitive basis, without
clear traceability of the process. This in turn, leads to very limited possibilities for optimisation of
the process and continuous learning towards optimisation of human/Al/robots cooperation at
workplaces. The consequence is that the acceptance of Al/robotics for improvements of working
conditions in industry and society is still not well established.

1.3 Sliding Work Sharing

Al4Work is investigating practical methods and tools for optimal sharing of work between hu-
mans and Al/robots. Due to the high level of uncertainty in modern organisations, an appropri-
ate and often dynamic balance between human and machine activities must be found. At the
heart of the project is a key assumption, which is to cope with the required flexibility and dynam-
ics, Sliding Work Sharing (SWS) where the balance varies during the operation depending on the
situational context, machine-based confidence levels and human interactions, is likely to be the
most appropriate technique for achieving optimal balance within modern organisations.

14 Al4Work Solution

The AI4Work project will delivers tools and technologies that improve communication and
collaboration between humans, Al and robots thereby enabling improvements of the working
conditions within different processes in organisations in various industrial domains through
increased efficiency of work, reduction in employee stress, increased confidence in decision-
making and other key attributes. The core technologies that will comprise the AI4Work solution
are the following;:

e Methodology to support trustworthy Al/robotics for improvement of work conditions al-
lowing for accurate, traceable, practicable collaboration between humans and Al/robots in
different working processes and decision making.

e Al Governance tools and a process for organizations to translate ethical principles and regu-
lation into Al governance practices.

30.06.2024 Version 1.0 Page 1
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e User-oriented explanations of Al-based decision-making with extensions for non-actiona-
ble inputs and new paradigms such as contrastive and selective explanations and introducing
contextuality within Al explainability.

e Al/Robotics Working Conditions Toolset designed to assist human workers in making in-
formed decisions, planning work activities, and considering potential future scenarios.

e Building Blocks for human/Al/robots cooperation including context awareness, real-time
assessment of machine-based confidence levels of Al solutions, and also human self-confi-
dence, along with models of collaboration between physical, digital and human actors.

e Digital Twin Service Platform for secure, reliable development of Al-based Sliding Work
Sharing providing the data structure of the AI4Work applications and services and cross-cut-
ting functionalities where Building Blocks and Al services can interact at run-time.

The project will make use of living digital twins of working systems to increase the efficiency and
trustworthiness of Al/robotics solutions thereby contribute to the acceptance of Al/robots sup-
porting work in diverse industrial domains, aiming to improve the quality of jobs and create more
decent working conditions for human operators.

The AI4Work solution will be driven by six Pilots in different industrial sectors: logistics, manu-
facturing, construction, healthcare, education, and agriculture.

1.5 Expected Impact

Al4Work is one of the first user-driven attempts to address how sliding work sharing between
humans and Al can be effectively applied in a structured way, based on clearly defined and as-
sessed criteria (such as confidence level of Al, context of human operators, etc.). The project will
investigate an innovative combination of diverse technologies that is likely to be applicable for a
wide scope of services.

Al4Work will provide the basis for several potential new products: methodological framework,
Al/robotics services, software building blocks for sliding work sharing, and digital twin service
platform. Business models for bringing such products to the market will be elaborated. The Pilots
will demonstrate potentials for the commercial use of the new approach for sliding work sharing,
supporting the collaboration between humans and Al/robotics services.

Al4Work aims to achieve improved acceptance of Al/robotics in diverse industrial domains, but
also in society in general. In particular, within the six Pilots, it is expected that the acceptance and
trust regarding Al/robotics supporting the work will increase considerably.

1.6  Further Revisions

This document describes the initial plans addressing how the research and technology develop-
ments within the AI4Work project will be disseminated and exploited to benefit European indus-
tries that will increasingly rely on Al/robotic systems. At the time of writing, the AI4Work project
is within the initial development phase of defining industry requirements and research and de-
velopment approach for the key technological and methodological components. The dissemina-
tion and exploitation approach and actions the Al4Work partners plan to undertake are based on
current knowledge and expectations for the results that will be delivered by the partners by the
end of the project and will be further refined over the course of the project.

A further update of this initial plan is scheduled as deliverable D7.2 - Outreach strategy - Interme-
diate Version due at midpoint of the project when early prototype technologies have been devel-
oped, followed by a final update as D7.3 — Outreach strategy - Final Version at the end of the Pilot
evaluations of the AI4Work technologies within six Pilots that address various aspects of design-
ing, developing, testing, sliding work sharing between humans and Al/robotic systems. The

30.06.2024 Version 1.0 Page 2
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additional content targeted for inclusion in the planned updates to this deliverable is shown in

Table 1.

Table 1: Planned updates for final Dissemination and Use Plan deliverable

Deliverable

Planned content

D7.2

Further refinement of exploitable results and exploitation paths
Intellectual Property Rights policies and procedures
Update of communications assets and channels

Positioning of project results towards targeted communities and
stakeholders

Cooperation with Support Actions and EU technology initiatives

D7.3

Detailed description of individual partner exploitation plans

Description of individual partner exploitation capabilities in support of
exploitation plans

Licensing details along with information related to third-party technol-
ogies used in final results

Plan for sustainability of open source results after project completion

Summary of collaborations with other projects and external organisa-
tions

Further content may be included in the planned update based on the experiences gained from
the technology prototype developments and interim industrial evaluations, as well as from inter-
actions with industrial and research organisations external to the project with interests in exploit-

ing the project results.

30.06.2024

Version 1.0
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2 Exploitation activities

The AI4Work project consortium comprises different types of partner organisations that will each
undertake a set of actions for disseminating and exploiting the technological results from the
project. The combined effect of these actions is expected to lead to the substantial take-up and
adoption of AI4Work technologies by the European Al/robotics systems development commu-
nity providing new capabilities for human interactions and improved working conditions across
a wide range of industrial AI/robotics-driven applications.

While the primary focus of the AI4Work project is to benefit the Al/robotics systems develop-
ment community in Europe in their efforts to provide better working conditions, the project re-
sults are expected to be exploited in many regions with industry sectors that increasingly depend
on Al/robotics systems. The exploitation plans therefore include a mix of commercial, academic
and industrial actions, each being carried out by the most appropriate project partners.

The AI4Work project consortium consists of three distinctly different categories of organisations
with respect to interests and plans for dissemination and exploitation of AI4Work project results.
This combination of partners and interests enables the project to undertake a broad set of exploi-
tation actions. The organisation types and the corresponding project partners are identified in
Table 2.

Table 2: Organisation types of Al4Work partners

Organisation Type Partners
Research Partners Fondazione Bruno Kessler
ATB

LUT University of Lappeenrannan-Lahden
University of Tras-os-Montes & Alto Douro
University of Groningen

University of Piraeus

University of Turku

University of York

Industrial User Partners | BioAssist

Hygeia Hospital

Industria Macchine Automatiche (IMA)
KUKA

OAS

Quinta do Crasto (QDC)

Technology Partners Circular Economy Foundation
Technology Transfer Systems (TTS)
The Open Group

Unparallel Innovation

The exploitation actions that will be undertaken by project partners in each of the three partner
categories are described in the following sections.

2.1 Research partners

The research partners within the AI4Work consortium are each recognised as leading European
research centres addressing advanced software systems technologies, Al, robotics, and have com-
bined faculty of over 220 in the area of Informatics. Faculty from these organisations routinely
publish research papers and present at European and global events addressing advanced soft-
ware development technologies with a focus on robotics, Al and critical cyber-physical systems.
At the time of preparation of this deliverable in the early stage of the Al4Work project, papers

30.06.2024 Version 1.0 Page 4
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have already been published and others are being developed describing the technologies being
addressed within the AI4Work project by the research project partners. More will be submitted
for dissemination through upcoming conferences and journal publications as prototype technol-
ogies are developed in the coming project months.

Each of the research partner organisations has facilities and personnel for undertaking further
development of human/Al/robotics development tools, simulation and runtime technologies
beyond the completion of the AI4Work project. The exploitation activities that are intended to be
carried out by the research partners will be as follows:

e Extend the capabilities of the human/Al/robotics development tools, simulation and runtime
technologies to address further classes of industrial applications, robotics systems, including
aspects related to safety and security risks, automation, and quality assurance of Al/robot
systems.

e Investigate further Al/robot development and assurance features and inclusion of further
CPS disciplines in support of explainable and trusted Al driven collaborative work (e.g. for-
mal methods) that were beyond the scope of the AI4Work project, and those that may be
identified in the final stages of the project during industrial Pilots evaluations.

e Identify and undertake research in technologies for further use of Al technologies to further
enhance the monitoring, self-adaptability and sliding work sharing capabilities for different
classes of robots and more diverse models of human interaction and feedback.

e Research various models, algorithms, meta-information, and methods for improving the sim-
ulation platform interactions, real-time processing and analysis, as well runtime configura-
tion and self-adaptability.

e Make available as open source project results targeted at Al/robotics driven software devel-
opers, robotics equipment vendors, system integrators, and others that can provide additional
human/ Al/robot development tools and runtime capabilities.

e Utilise existing technology transfer programmes to make project technologies available to in-
dustry within their region.

e Extend teaching curricula to include Al4Work methods and tools for exploiting hu-
man/ Al/robot work optimisations and related factors for human acceptance.

The AI4Work project results will lead to new research by the partners, with these further results
contributing to the continued evolution of the human/Al/robot development and deployment
technologies. These actions will further expand the scope of the project results so that AI4Work
technologies can be deployed in a wider range of industrial Al/robot driven software develop-
ment environments and be able to support an increasing number of industrial application do-
mains that will benefit from improved human/Al/robot work sharing.

2.2 Industrial User partners

The industrial user partners are providing guidance in the development of the AI4Work project
results that will ensure the methods, tools and technologies will address the needs for industrial
applications in the targeted industries of Logistics, Manufacturing, Construction, Healthcare, Ed-
ucation and Agriculture. Each user partner is heavily involved in utilising AI/robotic systems for
industrial benefit, and will verify the new project technologies in actual deployment of Al4Work
technologies as Pilots later in the project. BioAssist, IMA, KUKA and OAS are notable as they not
only act as a Pilot user of the project development tools and technologies human/Al/robot sys-
tems, they also deliver their own platforms and solutions for Al/robotics driven applications for
multiple industries.

The dissemination and exploitation activities that are intended to be carried out by these six in-
dustrial user partners are as follows:

30.06.2024 Version 1.0 Page 5
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e Utilise AI4Work technologies for development of industrial human/Al/robot sharing appli-
cations and services in various industrial domains.

e Evaluate the ability of the AI4Work technologies to support additional types of application
scenarios and sliding work sharing configurations beyond those addressed within the project.

e Undertake internal awareness actions to propagate the use of AI4Work technologies within
other parts of their organisation for developing further applications.

e Encourage their suppliers of Al/robotics tools and technologies to utilise Al4Work technolo-
gies to provide new sliding work sharing capabilities with greater Al explainability and hu-
man acceptance.

e Monitor development and business improvements achieved from using Al4Work tools and
technologies and share these successes at industry level events.

The industrial user partners will exploit the Al4Work project technologies to achieve the follow-
ing benefits for their own organisations or their customers’ organisations:

e Improvements in efficiency of configuration/scheduling of tasks utilising Al

e Reduction in resource usage through improved optimisations of tasks and equipment usage

e Improved working conditions for personnel and acceptance of Al/robotic solutions

e Increased quality and consistency in carrying out industrial tasks

e Reduced stress levels and early burn-out symptoms of individuals in various populations
including students, healthcare and other professions

e Increase production yields and extend lifecycles of equipment and other production resources

In doing so, the industrial user partners are expected to obtain significant cost reductions and
performance advantages for their products and services, which will lead to a stronger competitive
position for each organisation within European and global markets.

2.3 Technology partners

The Al4Work project includes five technology partners: an SME partner delivering technologies
to improve the reliability and dependability of robotics and other cyber-physical systems, an in-
dustry sponsored research organisation providing leading edge solutions and assistance in tech-
nology adoption to multiple industrial organisations in their region, an SME providing turn-key
solutions for cyber-physical systems in industrial and infrastructure domains, a foundation spe-
cialising in green economy and optimisation of resource utilisation, and an industry grouping
that includes within its membership over 800 members many of which are robotics and cyber-
physical software technology vendors from around the world, as well as major end users of
Al/robotics and cyber-physical development tools for their own products and services. All five
technology partners address multiple domains targeted by the project for first deployment of the
Al4Work technologies.

The exploitation activities that are intended to be carried out by the technology partners (or The
Open Group membership) will be as follows:

e Productise the technologies developed within the AI4Work project to make them available as
product/service offers for the industry domains targeted by each partner.

e Establish distribution of AI4Work technologies in markets addressed by each partner.

e Provide supporting services to assist organisations to utilise the new human/Al/robot sys-
tems development and deployment technologies for internal applications.

e Conduct promotional and marketing actions to create further awareness of the new Al4Work
methods and technologies, along with the benefits associated with improved Al explainabil-
ity and work acceptance.

e Undertake further development of AI4Work technology as enhancements and updates to pro-
vide improvements and greater stability in the prototype technologies from the project.

30.06.2024 Version 1.0 Page 6
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e Expand the portfolio of human/Al/robot systems development and deployment tools by col-
laborating with other organisations that can provide additional tools and technologies.

e Support the take-up of Al4Work project technologies through awareness building within the
European robotics and Al development communities.

The Open Group plays a further role with regard to exploitation of project results. As a well-
established industry grouping, it includes as its members most of the world’s leading suppliers
of robotics platform and development tools technologies, as well as many large industrial organ-
isations that develop robotic systems for their products and services. The Open Group provides
an important channel for disseminating project results and encouraging take-up of the project
technologies at an industry level. The additional exploitation activities that will be carried out by
The Open Group will be as follows:

e Publication of project specifications at a global level with online facilities and offices in Eu-
rope, USA, China, Japan, Brazil, South Africa and India.

e Carrying out industrial evaluations of the AI4Work project technologies to create awareness
and also provide inputs during the evaluation phase of the project.

e Dissemination of public project results to major industrial organisations through quarterly
industry events held in Europe, USA and Asia

In addition, The Open Group includes personnel with in-depth knowledge of important exploi-
tation topics for the project such as protection of IPR, open source licensing, and facilities and
many years of experience in establishing open source offerings that have been widely adopted
by industry.
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3 Exploitation approach

3.1 Principles

The AI4Work project will develop new tools and technologies that improve communication and
collaboration between humans, Al and robots thereby enabling improvements of the working
conditions humans and greater efficiency and other task improvements. These technologies are
intended to address a wide variety of industrial application scenarios. The key principles on
which the project development work is based include the following;:

e Using existing open standards wherever feasible

e Publication of interfaces used within the AI4Work results so that additional Al/robotics de-
velopment and assurance tools, as well as deployment and quality assurance capabilities can
be provided from organisations outside the project and eventually be made available for Eu-
ropean developers

e Use of a component approach for project results where Al/robotics systems development
organisations are able to select the platform resources, tools and other elements that best meet
their needs for exploitation

e Submission to standards bodies of any extensions or refinements made to existing standards
or proposed new standards to enable greater interoperability and comparability of hu-
man/robot working solutions

These underlying principles are manifest in the dissemination and exploitation planning for each
of the technologies that are being developed within the project.

As a partially funded European Commission research and development project, it is important
within the exploitation planning to provide opportunities for partners to recover the substantial
investments in the project that are not fully funded under the grant agreement. At the same time,
the partners recognise that the broad take-up by industry of Al4Work project technologies re-
quires that most project results be made public so that other technology and services providers
also invest in complementary tools for development of innovative human/Al/robotics applica-
tions, and industrial users have confidence in the openness and continued evolution of the
Al4Work tools and methodologies.

Achieving a good balance in the use of different exploitation paths will establish momentum in
the marketplace for utilising new methods and techniques for human/Al/robot sliding work
sharing solutions ensuring the dependability and adaptability through the use of Al4Work re-
sults, which in turn will provide opportunities and benefits for each of the project partners.

3.2 Exploitation paths

At the time of this deliverable as the project is undertaking the requirements analysis phase and
specification of the initial set of early prototypes, the project partners have identified the exploit-
able technology components from the project and the appropriate dissemination and exploitation
paths that are envisioned. The project partners anticipate that four primary exploitation paths
will be utilised, which are summarised in the following:

e Publication of specification - an Al4Work technology specification is made available to in-
dustry to allow others to develop technologies that are complementary or interoperable. Pub-
lication will be implemented by the partners at a global level.

e Commercial product - the technology partners within the project will make available to in-
dustry an AI4Work technology as a commercial product, or as embedded technology within
a commercial product/service offering.
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e Open source product - the project partners will make available to industry an AI4Work tech-
nology as an open source product or project, submitted and made accessible through an ap-
propriate open source repository.

e Submission to standards body - a revision to an existing standard or a proposed new stand-
ard resulting from AI4Work development activities will be submitted to an appropriate
standards organisation. The project partners will work to achieve industry consensus for the
submission and formal approval as a new or revised standard.

It is worth noting that the four exploitation paths identified above are not mutually exclusive. For
example, it is possible that technology that proceeds down an exploitation path of an open source
product is also exploited by one or more partners packaged as a commercial product offer with
associated commercial services and support. Also, publication of a specification and submission
of a specification to a standards body are often synchronised as part of a strategy to achieve broad
industry consensus on a newly proposed standard.

3.3 Partners exploitation capabilities

The partners fully expect to be able to achieve successful dissemination and exploitation of
Al4Work project results through their combined capabilities to address each of the four exploita-
tion paths. The capabilities of the AI4Work partners for each exploitation path are outlined below.

3.3.1 Publication of specification

The Open Group operates an online publication facility with more than 3,000 titles offering a
wide range of specifications and other documents addressing standards and technologies includ-
ing system software, development tool interfaces and widely-adopted industry open source tech-
nologies. These facilities, along with others provided by the technology partners, industrial user
partners who disseminate newsletters and research partners that publish papers, will be utilised
to publish AI4Work project specifications and related materials. The Open Group has offices in
Europe, USA, China, Japan, Brazil, South Africa and India and will ensure AI4Work project re-
sults intended for publication are disseminated globally.

3.3.2 Commercial product

The AI4Work consortium includes partners that provide technologies under commercial terms.
Technology partner TTS provides commercial development services including customised simu-
lation tools and technologies for robotics driven domains like manufacturing and others. Indus-
trial partners KUKA and IMA each produce robotic systems solutions for specific markets (man-
ufacturing, construction, logistics) with KUKA having a dominant market share of the global
market for robotics for manufacturing and IMA being a large multi-national providing packaging
solutions for many industrial sectors. OAS delivers turn-key factory solutions for the manufac-
turing sectors. Each of these partners has the ability to include AI4Work components in their
product offering to enable customisations of Al/robotics based SWS solutions. A further technol-
ogy partner includes amongst its 800+ members all of the major global providers of robotics and
cyber-physical system platform technologies and software development tools, as well as many
regional suppliers, and is able to establish third-party partnerships for commercialisation of pro-
ject technologies.

As described in Section 2.3, the technology partners have access to actors and are active in a wide
range of application domains and are able to introduce AI4Work technologies to major industrial
organisations developing Al/robotics application software in many industries, as well as leading
suppliers of robotics development tools and technologies.
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3.3.3  Open Source product

The partners will utilise open source products as the exploitation approach for all of the Al4Work
technologies and are familiar with the procedures and mechanisms for open source distribution.
One partner (The Open Group) operates their own open source product platforms addressing a
wide range of industry reference technologies, while other partners are owners or have made
contributions to well-established open source platforms (e.g. Eclipse Epsilon from UY) and are
active in shaping their evolution. The partners are fully capable of utilising their existing open
source product mechanisms for the technologies developed by the Al4Work project and have
substantial experience in establishing the surrounding processes and infrastructures for the open
and transparent evolution of open source technologies.

3.34  Submission to standards body

The Open Group hosts many Forums addressing software standards each of which includes
members from leading technology vendors, industrial users and research organisations. The
Open Group also has formal liaisons and shared memberships with other standards bodies such
as OMG, ISO and W3C, and close collaborations with Eclipse Foundation, Apache and other open
source forge providers. The Open Group also hosts industry groupings that are heavily depend-
ent on robotics and increasingly on AI such as the Open Process Automation Forum and
Healthcare Forum. Other project partners are also active contributors to a range of standards
bodies including OMG, IEEE and many others. The partners through their experience in both
hosting and participating to standards bodies are fully capable of submitting specifications that
meet industry requirements for standardisation. In addition, the partners are familiar and have
extensive experience with the processes of building industry consensus and reaching agreement
on newly proposed standards.
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4 Exploitable results

The main exploitable results as currently planned from the AI4Work project are summarised be-
low. It is important to note that the functionalities described may be revised in some cases as the
project progresses. Feature sets are being prioritised through the collaboration of industry Pilot
and R&D partners in the project and some lower priority features mentioned are subject to re-
sources and time being available in the project.

41 Methodological Framework for Human Centred Al/Robotics

411 Body of Knowledge: Ethical and responsible adoption of Al/robotics
technology

This Body of Knowledge (BoK) identifies the key ethical and legal issues and boundary condi-
tions in different contexts for responsible adoption of Al/robotics technology. The foundations
will be built theoretically on discourse ethics and methodologically on the notion of co-design.
The AIGA AI Governance Framework! will be employed that establishes a process in which the
key ethical issues and principles will be identified through discussions and consultations between
the different stakeholders. The BoK will include Activities will include: mapping of the relevant
regulatory landscape; systematic review of academic and grey literature of Al ethics and govern-
ance within the project’s scope; and establishing a process for identifying the key ethical issues
and principles for Al development and deployment

41.2 Body of Knowledge: Novel ways of engagement of employees with Al
development

In order to embed new technology into organisational settings, it is important to understand what
are the potential barriers and enablers to adoption and to develop strategies to mitigate against
them. This Body of Knowledge (BoK) is built around a typology of factors that affect user ac-
ceptance and adoption of the Al solution to support the implementation of human-centred Al
The BoK is built on a systematic review of literature to extract initial data on factors affecting user
acceptance of Al, combined with a bottom-up /top-down classification to converge on categories
of factors, such as individual factors, task related factors, Al systems related factors, and high-
level factors that include organizational, environmental, and societal factors. Further factors in-
clude representation of knowledge as a typology to support integration of Al technology within
new settings.

41.3 Methods for understanding human processing of explainable Al

An adaptation of existing usability and user interface tools that provides a set of instruments and
tools for assessing the effectiveness of Al solutions, and especially the quality of and format of
explanations given by Al This will include assessment from both a technological and end-user
perspective. The evaluation methodology takes a socio-technical systems perspective that allows
evaluation aspects to be iterated through design, development, and pilot testing. Therefore, the
evaluation methodology is not only post-hoc, but is integrated in a co-creative manner within all
stages of the project. It includes three distinct evaluation dimensions, namely: (i) Operational; (ii)
Technological; and (iii) Human-Centric.

1 See https:/ /ai-governance.eu/ai-governanceframework
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4.2 Al Services

421 Task Planning Tool for human-machine interaction

Task planner tool that is capable of performing long-term planning as a service, and able to op-
erate on top of a digital twin and in the real-world. The tool utilises as input a specification of a
Task Planning problem that provides a well-defined representation of the planning engine input
(e.g. action space, state space, goals) and output (e.g. plan, strategy). It includes a planner com-
ponent that then provides the capability to deal with metric time and resources, considering tech-
niques based on heuristic search and constraint satisfaction. The planner will be enriched with
hierarchical decomposition features obtained with refinement methods, as performed in Hierar-
chical Task Networks. The tool planning tools will consider the involvement of multiple and het-
erogeneous agents, including humans, enabling human-centred planning techniques to be for-
mulated that will let the human user interact with the planner by selecting the semantic resources
essential to compute a specific task plan, intervene in the produced solution, validate it, and in-
dicate preferences. The tool will compute and improve human planning decisions.

4.2.2 Explainable and transparent What-If Analysis Tool

Advanced What-If analysis toolkits that will help human operators understand and make
changes to the planning for human-machine interaction. Outputs will be equipped with human-
interpretable explanations to improve the Al-based system transparency and increase the human
operator's confidence. An interactive graphical user interface built on top of a digital twin will let
human users intuitively inspect and manage the computed model by changing the selection of
semantic resources exploited to estimate the task plan. The interface will enable the human-ma-
chine interaction needed to make predictions (e.g. capacity demand or fault prediction), build
contingency plans to deal with unforeseen events, and recover from failures. The What-If Analy-
sis tool will allow the user to operate on hypothetical scenarios and explore new process solutions
and possible future conditions. A streamlined performance monitor will allow the improvement
of user decisions over time

423 Long-term Adaptation Tool for reliability under uncertainty

Provides adaptive heuristic capabilities to assign generated tasks to agents while considering sys-
tem dynamics (e.g. resource location, availability, and uncertainty), contingencies, new priorities,
and improved user expertise. Such adaptation will be enhanced by modelling the task planning
and scheduling problem from the Markov Decision Process perspective and exploiting reinforce-
ment learning techniques for model training and task allocation. The implementation will adopt
a series of efficient optimizations on both time and resources to handle large-scale planning. The
service will be able to operate both on top of the digital twin and in the real-world.

424 Runtime Monitoring Framework for trustworthy Al

An Al monitoring service that evaluates the trustworthiness of the developed Al system across
various dimensions including technical robustness, explainability, transparency, support of hu-
man autonomy and decision-making. The technologies encompass the entire Al system lifecycle,
starting from data acquisition, followed by model development, testing and deployment, and
ending with continuous monitoring and governance. Effective design-time Al evaluation meth-
ods informed by novel intelligent data synthesis approaches will inform model retraining and
repair, while Al supervisors able to diagnose drift from the plans will inform the early execution
of appropriate countermeasures to prevent harmful system misbehaviour.
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4.3 SWS Building Blocks

431 Context Extraction and Interpretation Blocks

This building block includes the Context Model in the form of a general-purpose ontology to
represent the entities and their relations in decision making processes within industrial environ-
ments. The building block includes Data Acquisition and Processing Services (DAP), which will
interface organisational systems for streaming data ingestion. The Context Interpretation block
implements an inference engine that infers an interpretation of the current context after classify-
ing and ordering data streamed through the DAP Service following the Context Model. Confi-
dence Level Assessment

4.3.2  Physical-Digital Collaboration Simulation Block

This block includes innovative digital models for representing working processes, including the
human factors, with related ontologies. It takes into account existing digital automation models
(e.g. AutomationML), while extending them with models that capture the physical, mental and
emotional characteristics of the operators, including the operators” context. Relevant ISO stand-
ards for human factors are also taken into account. The outcome is provided in the form of XML
schemas and ontologies (e.g., RDF, JSON-LD formats). The block will provide APIs and tools for
managing digital models such as instantiating the models and carrying out CRUD (Create, Up-
date Delete) operations.

4.3.3 SWS Management Block

This block ingests the Al/robotics services, the interpreted context, the physical-digital collabo-
ration model and the confidence level to allow the SWS to provide the users in the loop with an
explainable decision enabling sliding decision making from accuracy to precision depending on
its impact. This Block will also interface with the available Digital Twins providing the capability
to simulate the working processes, as well as the collaboration between Al and human operators
(human operator DT). It includes features like visualization of items, processes and events, dis-
crete event simulation, kinematics and manipulation of the twin to evaluate Al/robots impact.
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5 Open Source approach

This section explains the benefits in utilising an open source approach for exploitation and for
creating an open source community. It provides a brief reminder of what open source is and why
an open source community is important to a project like Al4Work, along with an explanation of
open source community best practices and why they contribute to the sustainability of the project.

5.1 What is Open Source?

Elinor Ostrom shared the Nobel Prize in Economics in 2009 for her lifetime of work investigating
how communities succeed or fail at managing a Common Pool Resource (CPR). She identified
eight principles for sustainably and equitably managing a CPR:

1. Clearly defined contents of the common pool resource and effective exclusion of external
unentitled parties

2. The appropriation and provision of common resources that are adapted to local needs and

conditions

Collective-choice that allows resource appropriators to participate in the decision-making

process

Effective monitoring by monitors who are part of or accountable to the appropriators

A scale of graduated sanctions for resource appropriators who violate community rules

Mechanisms of conflict resolution that are low cost and accessible

Self-determination of the community recognised by higher-level authorities

In the case of larger common-pool resources, organisation in the form of multiple layers of

nested enterprises, with small local CPRs at the base level

«»

PN

Deciding to contribute to an open source project either as a consumer or producer of open source
components, or both, is a voluntary act to participate in a CPR represented by the software code.
Therefore, it is possible to learn and apply Ostrom’s principles, and in so doing, deliver project
results that provide a more substantial impact and are also more likely to be sustainable.

5.2 What is Open Source Software?

The Open Source Initiative? provides a very good definition of Open Source Software (OSS) and
defines it using 10 commandments3, which make more specific the general principles identified by
Ostrom:

1. Free redistribution: the license shall not restrict any party from selling or giving away the
software as a component of an aggregate software distribution containing programs from
several different sources. The license shall not require a royalty or other fee for such sale.

2. Include source code: the program must include source code, and must allow distribution in
source code as well as compiled form.

3. Modifications and derived works: the license must allow modifications and derived works,
and must allow them to be distributed under the same terms as the license of the original
software.

4. Integrity of author’s source code: the license may restrict source code from being distributed
in modified form only if the license allows the distribution of "patch files" with the source code
for the purpose of modifying the program at build time. The license must explicitly permit
distribution of software built from modified source code. The license may require derived
works to carry a different name or version number from the original software.

2 https:/ /opensource.org
3 https:/ /opensource.org/ osd-annotated
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5. No discrimination against person and groups: the license must not discriminate against any
person or group of persons or favour any particular person or group.

6. No discrimination against fields of endeavour: the license must not restrict anyone from
making use of the software program in a specific field of endeavour.

7. Distribution of license: the rights attached to the software program must apply to all to
whom the program is redistributed without the need for execution of an additional license by
those parties.

8. License not specific to a product: the rights attached to the software program must not de-
pend on the program being part of a particular software distribution.

9. License not restricting other software: the license must not place restrictions on other soft-
ware that is distributed along with the licensed software.

10. License technology neutral: no provision of the license may be predicated on any individual
technology or style of interface.

These elements are considered by many to be best practices for how OSS should be made acces-
sible and managed.

5.3 Why is Open Source needed?

From Small and Medium-sized Enterprises* to large organisations®, a lot of companies have
adopted and contribute to one or more open source communities. Some are well-known within
software development communities such as the Apache Software Foundation, the Eclipse Foun-
dation, and the Linux Foundation, while others that are often industry-specific groupings may
be less so. Some of these communities have been evolving for decades and their longevity of
operation is not driven by philanthropy, but by an underlying business strategy.

There are many organisations both in industry and government that prefer OSS to proprietary
software and for many reasons, including;

e Maturity of the model: There are numerous examples of projects and products based on OSS
which are more reliable and sustainable than other proprietary solutions. Some examples in-
clude:

o The Linux operating system, which is now widely adopted by major private and public
organisations.

o Apache HTTP Server, which is certainly the most widely used HTTP server. It played a
key role in the initial growth of the World Wide Web.

o In 2001, IBM gave up its Java IDE to the open source community, now known as the
Eclipse IDE. After 15 years, this platform supports one of the largest development tool
portfolios.

o MySQL is the most widely used database server in the world, used by a vast amount of
websites and services (examples include Wikipedia, Facebook and many others.)

o Docker, GitLab and Grafana are some examples of well-known and successful start-ups
that have adopted an open source strategy.

e Cost of acquisition: Adopters of OSS obtain a financial gain for each stage of a software de-
velopment project. For example:

o Free:itis free to download and use.
o Try before buy: because it is free, companies can try different OSS solutions before mak-
ing the decision to invest time or resources in a specific one.

4 As example: CodeTrails (http:/ /www.codetrails.com/) in Code Assistance, Micro-EJ
(http:/ /www.microej.com/) in IoT and Obéo (https:/ /www.obeo.fr/en/) in Modelling.
5 As example: Amazon, Bosch, Google, IBM, Microsoft, Samsung,.
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o Hiring is easier: because OSS is free, many developers use it and become proficient with
the software early in their career or during their studies. This makes it easier and less
expensive to find good developers that have experience with the open source technologies
they have adopted for their project.

o Training: it is easier to train a team with the assets produced by an OSS community of
developers.

o Customisability: open source software can be adapted to suit various needs. Since the
code is open, developers are able modify code to add the functionality needed by the pro-
ject.

o Time to Market is shorter: products don’t have to be built from scratch. Companies can
rely on sustainable OSS and build their solution on top of it.

o Lower total cost of ownership: companies can rely on an OSS community for mainte-
nance and, by joining the community, they distribute the maintenance costs.

e Dependence: Organisations do not depend on the status of the individual who originally
built the software. In open source software, if a contributor ceases working on a project for
any particular reason, the source code stays accessible and someone else can take over the
evolution.

¢ Quality of the code: OSS gets closer to what users want because those users can have a hand
in improving it and prioritising its evolution.

e Security: Some users consider OSS more secure and stable than proprietary software, mainly
because they can evaluate the source code and identify and fix errors or omissions. The efforts
are shared with other community members, which results in secure and stable source code.

The AI4Work consortium will not only reuse existing OSS, but is also making all of the compo-
nents that comprise the AI4Work tools for human/Al/robotics systems development and de-
ployment available as OSS.

As the project technologies evolve and initial industrial evaluations are carried out, the consor-
tium will analyse the various types of business models that can be put in place with open source.
The Al4Work partners anticipate being able to benefit from the OSS approach across three axes:

e Selling services by leveraging expertise
e Selling software by providing dedicated features
e Embedding software features in Al/robotics products and services

Other development axes may be identified later on during the project based on the feedback col-
lected from the industrial Pilot evaluations at the midpoint and final months of the project.

54 Why are Open Source communities needed?

An OSS community is the cornerstone for the sustainability of a project. If the consortium is not
able to attract and convince people that the project innovations and software are worth spending
time and resources on testing it, providing feedback, providing patches, and contributing in gen-
eral, then the intrinsic value of the OSS approach is lost. In other words, without sufficient ma-
turity, quality, low cost of acquisition, governance, and security, the sustainability of the project
results as OSS is nearly impossible. In practice, the long-term sustainability of an OSS project
generally indicates that the software has these required characteristics. This means that an OSS
community has four main roles:

e Sustainability: the community ensures the sustainability of the OSS project code. If the initial
committers leave the project, the code will continue to be maintained by the community.

e Mutualisation: By building a community around the OSS project, it is possible to mutualise
the effort and resources. The community, including some of the consortium resources, will
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maintain the core of the project code while the rest of consortium will work on products and
added value to make the difference with against any competitors.

Compete on
I— products and
services

Build this in and with
open source, even if
I~ that means working
with your direct
competitors.

Organizations compete and collaborate in an
open source ecosystem.

Figure 1: AI4Work model for friendly ecosystems based on an extensible community framework

e Standardisation: If the project OSS code is widely adopted, it will become a de facto standard.
There are several examples from industry including:

o Inearly 1991, Bosch open sourced the specification of the CAN Bus (Controller Area Net-
work). This generated a strong attraction in the car manufacturer community, designating
the CAN bus as THE standard for the communication between microcontrollers in a ve-
hicle.

o In 2011, after 15 years of internal usage, IBM open sourced its Messaging Client for Em-
bedded Devices: MQTT. In less than 5 years, this protocol was so widely adopted that in
January 2016 it became an ISO/IEC Standard.

e Metrics: Last, but not least, a good way to know if the OSS created in the project is sustainable
and viable is to check the activity of its community. For example, the number of committers,
number of commits, regularity of the release, and the quality and quantity of assets built
around the OSS are great indicators of sustainability. In other words, the community is an
excellent evaluation metric of the project impact.

This is the “snowball effect” that is being targeted by the Al4Work project: the project attracts
early adopters with the advanced innovations in tools for human/Al/robotics systems develop-
ment and deployment with the OSS project code, then the quality of the code, the initial assets
attached to the code like documentation, scientific and technical papers, first releases, well-de-
fined code infrastructure (bug tracking system, continuous testing, continuous integration...),
and the interest of the adopters will do the rest. For this reason, the project partners understand
that an important element of a successful open source strategy for exploitation is the timing of
building the community (e.g. sufficient innovations are available and validated by industry part-
ners) and to take particular care of the early Al4Work adopters and the project’s open source
community as it grows.

The project benefits from an understanding or at least an expectation of the benefits of Al/robots
should be able to provide for humans in multiple industrial domains, so the challenge in getting
the “snowball” rolling is to demonstrate those expected advantages are now available and acces-
sible by Al/robotics systems developers and equipment vendors.

5.5 Open Source exploitation models

There are multiple and diverse models that have been shown to be successful in bringing open
source technologies to market and achieving substantial industry take-up and sustainability.
Some examples of successful open source models include:
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e Grass Roots - often spearheaded by one or a few individuals establishes an open source so-
lution for needed functionalities and over many months or even years a community of con-
tributors grows and assists in the evolution of the technologies. Linux is a well-known exam-
ple, but there are many other widely adopted Grass Root successes found under Apache,
Eclipse Foundation and others.

e Conversion - typically involves a technology that was developed by a commercial organisa-
tion(s) that sees a business advantage in making the technology available as an open source
project. This might be motivated by spreading the cost of continued development to a com-
munity (i.e. mutualisation), or creating a de facto industry standard through widespread adop-
tion. Major actors like Microsoft, AWS, IBM and others have used this model for achieving
widespread adoption of specific technologies that align with and promote their other product
and services offers.

e Premium Pull - often involves making a less featured version of a technology available in
open source while maintaining a more fully featured version or add-on features available
under a commercial license. This eliminates the access and entry barriers to initial deploy-
ments with the open source version often being sufficient for many smaller size deployments.
The database market has multiple examples of this model with MySQL from Oracle being a
well-known and very successful example.

e Services Push - this is when a commercial company or group of companies has a business
model of delivering training, customisations, deployments and other consultancy services
around a technology they make available in open source.

Many other open source models and variations and even combinations of the above models have
also been successful. Indeed, there are several proven, successful and sustainable exploitation
paths for open source technologies.

It is worth noting that each of the exploitation models has various pros and cons with respect to
important community characteristics such as governance, transparency, evolution of features, re-
sources required, and other aspects that must be considered. There are also huge variations in
these characteristics even amongst various applications of a particular model. For example, open
source projects that emerge from the Grass Roots model would appear to be the most open and
transparent; however, there is often a core team or even one individual “gatekeeper” that main-
tains substantial control of the evolution of features and content and whose decisions cannot be
easily overridden by the broader community.

One might initially consider the AI4Work open source exploitation strategy to be very near to the
Grass Roots model, with some variation from being bootstrapped and accelerated by EU funding.
However, this is an often encountered misconception of the actual model for collaborative EU
funded projects that adopt an open source exploitation strategy. In actual practice, the Conver-
sion model is a more accurate representation of the open source exploitation model for an EU
funded project, which is because there is grant agreement already describing features driven by
industrial partner needs and beyond the state-of-the-art research innovations. While the work
plan for AI4Work includes provisions for gathering broader industry inputs to shape the devel-
opment tasks, the initial AI/robotics systems tool developments are not community tasks and
contributions. The project will deliver in open source already developed new and innovative
functioning Al development and deployment tools validated by industrial Pilot partners, which
is in line with the Conversion model of making something already functional and significantly
mature available in open source as a starting point for building a community.

5.6 Timing of exploitation actions

In view of the open source exploitation model for AI4Work described in Section 5.5, the timing
of actions related to access, dissemination, and other community building elements is important
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in terms of both the impacts targeted by the project and in meeting the requirements for economy,
efficiency and effectiveness for implementing the project.

The project seeks to deliver open source tools that can be adopted directly by European industrial
Al/robotics systems developers, and also included as part of commercial development tool of-
ferings by technology suppliers and robotics equipment vendors who sell to industrial robotics
systems developers. While building awareness within the research community is important as an
early target as some from this community will be collaborators and eventual contributors to the
open source project technologies, the targets for community involvement and ecosystem devel-
opment that will have the most substantial impact for the project will be: 1) industrial AI/robotics
systems developers; and 2) robotics software development tools and equipment vendors.

In scheduling the dissemination and exploitation actions by the project it is important to consider
some key characteristics of these two target communities:

e They have near term needs related to either their internal AI/robotics development projects
or commercial product offers and will not postpone decisions for 16-18 months while prom-
ised technologies are being researched and developed in a collaborative research project.

e If they hear of potential new technologies that solve their needs they will often directly inves-
tigate. However, if the technology is not actually available they very rarely allocate time to
track and monitor on-going progress. Instead, they must be re-approached and made aware
again of new innovations and results when they are eventually made available.

e They rarely adopt partially developed or interim open source technologies that have not been
validated or recommended by other industrial actors. For most actors, OSS technologies still
in initial development are considered too high risk and potentially too expensive to adopt.

e  When they become aware that an available OSS result addresses their needs, they evaluate
and form their own internal view of the technology (i.e. maturity, stability, industrial readi-
ness, governance) as to whether it should be further considered for adoption.

e Once they have established a view of an OSS result it is often shared with others within the
organisation and other business partners. Furthermore, it is very difficult and requires sub-
stantial actions/resources to change this initial view.

As the saying goes “first impressions are lasting” and this is particularly true with respect to new
open source technologies, and even more so by the usually conservative and cautious nature of
robotics and other cyber-physical systems developers and software tools suppliers. For these rea-
sons the timing of the exploitation and dissemination actions within AI4Work are structured as
follows:

e Phase 1 (M1-M21): Create awareness of the forthcoming project technologies within Al/ro-
botics research communities seeking collaborations and potential contributors to the eventual
open source technologies. This phase runs while first tools are developed by research partners
and evaluated by industrial Pilot partners.

e Phase 2 (M22-M24): Provide public access to open source tools that based on intermediate
industrial Pilot evaluations at M21, are shown to be substantially mature, stable and able to
provide value. Put in place the infrastructure and mechanisms to support a surrounding com-
munity including comments, bug fixes and potential contributions.

e Phase 3 (M25-M33): Create awareness among Al/robotics systems developers and software
tools suppliers of the specific new human centred capabilities provided by the available open
source tools. This involves expanding the scope of dissemination actions beyond research
community audiences to media that reach industrial Al/robotics developers and tools sup-
pliers. Also, create awareness of the forthcoming solution for being able to create innovative
and cost effective human-centred industrial solutions using Al/robotics.

e Phase 4 (M35-M36): Provide public access to the full AI4Work tool chain in open source that
has been validated by industrial Pilot partner evaluations. Create awareness of the availability
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of the human/Al/robotics development and deployment solution and motivate action by
Al/robotics developers and software tool vendors to download and evaluate the technologies
through industry dissemination actions and by showcasing the improvements achieved by
the industrial Pilot partners in the project.

The timings of the above phases may be revised based on the initial industrial Pilot partner eval-
uations in that it may be better to wait until more tools have been developed and are sufficiently
mature for public access than to release and promote something early in open source that does
not give a strong impression of the new human/Al/robotics capabilities as the project would
have to heavily invest resources in reversing those first impressions.
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6 Communications plans

The main objective for the AI4Work dissemination actions will be to create awareness that new
Al/robotics systems development and deployment tools enable a new generation of Al/robotics
solutions that are more transparent, explainable and accepted by humans. This will be achieved
by promoting the project results, optimising exploitation and impact, and encourage industry
take-up both directly and via intermediaries like robotics equipment vendors. This will be
achieved through various activities such as conference participation, collaborations and paper
publications. An active online and offline presence will be established to support the dissemina-
tion and communication actions even further. Collaboration between all partners is essential for
maximising dissemination reach and success.

According to Article 17 from the AI4Work grant agreement, all beneficiaries must take measures
to exploit the project and their results, which can include:

a) Using them in further research activities (outside the action);
b) Developing, creating or marketing a product or process;

¢) Creating and providing a service, or

d) Using them in standardisation activities.

Further, in Annex 5 of the grant agreement it states that each beneficiary must — as soon as fea-
sible — “disseminate’ its results by disclosing them to the public by appropriate means (other
than those resulting from protecting or exploiting the results), including in scientific publications
(in any medium).

This section outlines the dissemination activities to be carried out by Al4Work project, identifying
the communications materials already in place and what is planned. Main activities will centre
on communication channels that have been established to reach target audiences, knowledge ba-
ses provided to collect project assets, marketing channels to promote the project’s results and
activities to support the exploitation plans.

A project dissemination activity can typically be split in four phases:

e Phase 1 (M01-M03): Set-up the communication channels and assets: website, the logo and the
different social media accounts

e Phase 2 (M04-M18): Set-up the first technical assets: first release or milestone, first technical
documents, first dissemination plan

e Phase 3 (M19-M30): Community building

e Phase 4 (M31-M36): Community consolidation for sustainability

These dissemination phases are alighed with the timing of the planned AI4Work exploitation
actions described in Section 5.6.

6.1 Exploitation and Dissemination Target Audiences

An initial set of main target communities has been identified for AI4Work dissemination actions
to achieve the target exploitation and project impacts are the following:

e Al/Robotic Systems Developers will create demand for the project technologies as they be-
come aware of the benefits they provide in being able to create systems that exploit SWS and
with improved human interactions and acceptance. The project will carry out a wide range of
dissemination actions to create awareness of the project results amongst this audience, includ-
ing participation in practitioner-oriented conferences (e.g. ICRA, IROS, AA-MAS) and fre-
quent release of developer-targeted material (e.g. tutorials, examples, screencasts).

e Robotic Equipment Suppliers are an important part of the Al4Work exploitation strategy
because their adoption of the project technologies as updates to their existing robotic
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development platforms, or for use in new platforms, is a key channel for the AI4Work results
to reach the Al/robotic systems developers as commercial offers with the associated support-
ing structures of training, installation, customisation etc. Once the prototypes are developed
and validated within the project, the project partners will target dissemination actions specif-
ically towards robotic equipment suppliers to make them aware of the benefits the project
technologies will provide to their customers. The exploitation strategy towards platform pro-
viders includes making technologies available in open source so benefits can be readily ac-
cessed and evaluated.

e Al/Robotics System Integrators play a critical role in the priority industrial domains for the
project that increasingly rely on Al/robotic systems that are often assemblies of specialised
Al/robot components potentially from different suppliers to provide domain-specific solu-
tions. AI4Work will provide important advantages for integrators in creating human/Al/ro-
bot systems that are more dependable, cheaper with key human centred features of explain-
ability and real-time SWS, but equally important is the interoperability enabled by the project
technologies making “best fit” selection of Al/robots and components feasible for proposing
customer solutions as AI4Work provides a vendor neutral platform for Al/robotics systems
development, testing and deployment.

e Academia and Researchers communities are important for two reasons: 1) they currently
provide and maintain model-driven frameworks and open development tools that can exploit
advances provided by the AI4Work technologies; and 2) they can contribute to the evolution
of the AI4Work technologies via a sustainable open source process that will be established by
the project partners during the lifetime of the project. Dissemination actions will target tech-
nical journals, conferences and other academic and research events and communications
channels. First demonstrations of project results will be made available and liaisons with re-
lated EU and nationally funded projects including those collaborating with the network of
Digital Information Hubs addressing related topics will be established so that the Academia
and Research community can make technology contributions to the AI4Work open source
distribution providing further functionalities, performance enhancements and support for
even more broader types of Al/robotics applications than those validated with the project’s
industrial Pilots.

Each of these communities has been taken into consideration within the project dissemination
planning. In particular, a modern dissemination programme must take into account all the chan-
nels, tools, and events that could assist in reaching the targeted audiences. The following sections
define and describe the range of communications tools that will be used for current and future
dissemination.

6.2 Knowledge sources

A knowledge source is a medium to gather and share some important documentation, and
knowledge about the project. We have identified six of these: website, wiki, fact sheets, white
papers, scientific papers, and videos.

6.2.1 Website

One of the main sources of news for our audiences is the official AI4Work website. It contains a
description about the project, contact information of each partner, updates on the project, achieve-
ments, publications and events in which partners participated. The website will be updated sys-
tematically and also acts as the submission platform for the future stakeholder engagement.

The website was the first media to be launched as it offers a digital existence and address on the
web. The address is easily shared with anyone and invites users to stay tuned by visiting site
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regularly. CEF created and manages the AI4Work project website®, which will allow the project
to reach early adopters and to host assets and news about the project.

ai4w¢'»‘rk THE PROJECT v MATERIAL v NEWS & EVENTS v CONSORTIUM
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Figure 2: AI4Work Community Website

During the early months of the project while technologies are being developed the website hosts
the following;:

Introduction to the project and the key technology innovations

Descriptions of each of the technology components targeted by the project and the expected
capabilities that will be provided

Overview of the project challenges and motivations for the project and more details on the
technologies to be developed

Promotional section with project brochure, interactive project presentation, and project video,
all of which will be downloadable

Presentation of each consortium partner with their coordinates

News and Events blog collecting short articles concerning events, presentations and publica-
tions about the project including links to technical papers

Contact page enabling organisations and individuals contact the project

In the coming weeks as the project enters Phase 3 of the dissemination plan following completion
of the early prototype technology components, the Results section will be added that collects and
makes available the public deliverables from the project.

6 www.Al4Work.eu
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6.2.2

Project Brochure

A project brochure provides useful overview information about the project. A first version was
created in the first months of the project to be able to provide in a couple of pages a summary,
the challenges the project will face, the targeted solution, expected impact, how to get involved,
who is behind the project, and how to reach the project.
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Al4Work

A WORKPLACE OF ENHANCED
EFFICIENCY BY OPTIMAL WORK
SHARING BETWEEN HUMANS AND
Al/ROBOTS

Call: HORIZON-CL4-2023-HUMAN-01-02
Duration: 01 January 2024 > 31 December 2026
Project D: 101135990

OBJECTIVES

Alawork will investigate practical methods and
tools for optimal work sharing between humans
and Al/robots.

Al and robotics are likely to be the most powerful
means for radical improvement of working
conditions in diverse domains, as they can
support human operators in diverse tasks,
starting from difficult and tedious manual work
up to complex decision-making tasks. The vision
of the AldWork project is to improve
communication and  collaboration  between
humans, Al, and robots, thus allowing for
improved working conditions within different
processes in organisations from several domains
in terms of increased efficiency of work, reduction
in stress upon employees, increased confidence in
decision-making processes, etc.

Due to the high level of uncertainty in modern
organisations, an approprizte balance between
human and machine activities must be found. To
cope with the required flexibility and dynamics,
AlaWork will investigate the application of “sliding
work sharing” — where this balance varies during
the operation depending on the situational
context, machine-based confidence levels, and
human-machine interactions - as this is likely to
be the most appropriate approach for modern
organisations.

The key challenge of Aldwork is to develop a set
of common methods and tools (methodological
framework, digital twin service platform, software
building blocks for sliding work sharing) that can
be applied in diverse sectors and with different
Al/robotics services, allowing for an effective
experience exchange,

The project will make use of living digital twins
of working systems to increase the efficiency
and trustworthiness of Al/robotics solutions.
By this, AldWork will contribute to the
acceptance of Al/robots supporting work in
diverse domains, aiming to improve the
quality of jobs and create more decent
working conditions for human operators

The project will be driven by six pilots in
different sectors: logistics, manufacturing
industry, construction, healthcare, education,
and agriculture.

EXPECTED IMPACT

SCIENTIFIC INNOVATION

AldWork is one of the first user-driven
attempts to address how sliding work sharing
between humans and Al can be effectively
applied in a structured way, based on clearly
defined and assessed criteria {such as
confidence level of Al, context of human
operators, etc.).

The project will investigate an innovative
combination of diverse technologies that is
likely to be applicable for a wide scope of
services,

ECONOMIC/TECHNOLOGICAL

AldWork will provide the basis for several
potential new products: methodological
framework, Al/robotics services, software
building blocks for sliding work sharing,
and digital twin service platform. Business
models for bringing such products to the
market will be elaborated. The pilots will
demonstrate potentials for the commercial
use of the new approach for sliding work
sharing, supporting the collaboration
between humans and Al/robetics services.
SOCIETAL

AldWork aims to achieve improved
acceptance of Alfrobotics in  diverse
domains, but also in society in general.
Especially in the six pilots, it is expected
that the acceptance and trust regarding
Alfrobotics supporting the work  will
increase considerably,

be AldWork Pilots %
o -
%. ‘

=

EUROFEAN ROBOTICS FORUM // NEW HORIZON EUROPE ROBOTICS PROJECTS, 2023/2024

Figure 3: AI4Work Brochure

Scientific Papers

Scientific paper are being written and submitted to obtain the recognition from scientific and ac-
ademic peers having an interest in the project human/Al/robotics technologies and related top-
ics. This dissemination is essential as even if Al4Work has the ambition to deliver an industrial-
isable solution, it is important to first be identified as an innovative project at the cutting edge of
technology. In addition, the Scientific/ Academic community is particularly useful in contributing
to the further evolution of the project technologies as they become available. First papers have
already been submitted and further papers will be prepared and submitted to conferences and
publications as the first prototype deliverables due at the end of June 2025 are completed.
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6.3 Marketing assets

6.3.1 Logo

The project logo is one of the key marketing assets. It helps identify the project amongst others,
and contributes to the graphical style of the website and all the other marketing tools of a project.
In other words, it is very important that the entire consortium can identify with the logo.

1awerk

Figure 4: AI4Work Logo

6.3.2  Flyers

A flyer summarises a project by providing a quick overview of the key elements and entices the
reader to want to learn more about the project. A flyer can be considered the project’s “business
card” and it should be easily sharable with anybody without requiring extra information. In other
words, one should be able to leave the flyer at an event booth, and anybody should be able to
grab it and understand the purpose of the project. AI4Work is currently using the project bro-
chure (see Section 6.2.2) as a flyer. A more detailed and extensive flyer will be created early in the
second half of the project when early prototype technologies may be released in open source.

6.3.3 Posters

Posters are usually used when there is a particular slot or booth at an exhibition or event creating
an opportunity to advertise the project. It is always difficult to find a good trade-off between a
poster with too much information and a poster clear enough to attract people passing through
the exhibition area.

Usually, posters should not be oriented to a specific conference, but be reusable at other events.
Nevertheless, it might happen that a dedicated poster is needed that puts the emphasis on a spe-
cific aspect of the project which will resonate in the context of a particular conference or event.

Al4Work will create a first poster for events during the second half of 2024 as many conferences
and events offer opportunities for poster sessions. The poster will be a resource to all consortium
members and specific versions emphasising different project components (e.g. Al Services, SWS
Building Blocks, etc.) may be created for upcoming conferences as needed.

6.3.4  Stickers

The project will produce a sticker of the AI4Work logo to distribute at conferences/events and to
the project partners. Stickers are very popular amongst developers, academics and opinion shap-
ers - especially within open source communities. They are easy to produce and inexpensive,
while offering good visibility to potential community members.

6.3.5 Presentations

Slide presentations are a great medium to communicate key messages to an audience. The project
currently has a general introductory presentation:

e A General presentation with a pitch of 10 to 20 minutes to reach research community and
Al/robotics software developer community audiences. For this presentation, the objective is
to invite collaborations with other researchers, and to create awareness amongst industrial
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decision makers and shapers of Al/robotics systems development policies, tools and proce-
dures within organisations.

As project technologies are developed, two further presentations will be developed for use in the
later part of the first half of the project:

e A Technical presentation to explain the overall architecture and big picture of the hu-
man/ Al/robotics systems development and deployment technologies to a technical audience
that might be willing to join our community. This presentation will usually run for 30 minutes
to 1 hour.

e An Awareness presentation which presents in a few slides what the project is all about. Usu-
ally this presentation is included in a larger and broader presentation by partners and is there
to mention the project as an example in the flow of the main presentation and to drive interest
to the publicly available project information and technologies.

Other presentations addressing specific Al4Work technology components and capabilities will
also be prepared in the coming months as the early prototypes are developed.

6.3.6 Video

The project has produced video providing an introduction to the AI4Work project, technology
overview and highlighting key technologies being developed. The video also highlights the ex-
pected benefits for Al/robotics developers and the industrial impacts targeted by the project. The
video is available on YouTube?.

6.4 Communication channels

For dissemination purposes the project has identified and will utilise three main communication
channels: Newsletters, Social Media, and website News Posts.

6.41 Newsletter

The Newsletter will provide regular updates about the project progress. It is sent to a mailing list
comprised of emails that will be collected initially from partner contacts where for example part-
ner TOG has a worldwide mailing list of over 100,000 software engineering professionals from
industry, government and academia. Facilities will also be available to allow project website vis-
itors to register to stay in contact with the project and to receive the newsletter. The list is opt-in
only; users need to explicitly provide their email to receive these newsletter updates. Many of the
subscribers can be considered as potential early adopters.

The Newsletter will be launched in the second half of the project after early prototype technolo-
gies have been developed. A six-monthly newsletter is planned to be published. The newsletter
will likely be created and sent using the marketing automation platform MailChimp, an online
email delivery service that helps ensure compliance with current spamming regulations and the
upcoming GDPR® requirements. It also offers templates and a nice user interface that helps the
editor apply the Al4Work branding to the newsletter or other emails.

Various information will be featured in the newsletter, such as news, project progress updates,
blog posts, workshops, tutorials, information about source code, upcoming events, and more. It
will be an important resource for communicating with the target communities on a regular basis.

7 https:/ /yvoutu.be/jj0xAZKGvRY?si=q_fkFaR38cr13HIV
8 https:/ /kb.mailchimp.com/accounts/ management/about-mailchimp-the-eu-swiss-privacy-
shield-and-the-gdpr
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6.4.2 Social Media and Professional Networks

Our dissemination strategy is built around two main social media networks, X/Twitter,
LinkedIn, and we will also use SlideShare. These will be used to share various news and infor-
mation about the AI4Work project and they offer an easy way to reach current and potential
community members.

The X/ Twitter account @AI4Work_EU will allow the project to get more exposure and to connect
with largely the research community and some early adopters. LinkedIn® will be utilised for com-
munity building. The AI4Work project will also utilise a SlideShare account to share any public
presentation made about the project or in relation to the project.

6.4.3 News Posts

The News posts on the project website provide a blog style stream of information used to update
the community about what is happening in and around the AI4Work project!®. Announcements
about publications, events where AI4Work participates and other actions are made using the pro-
ject website News posts feature.

6.4.4 Project Repository

The AI4Work project employs project repositories that can be accessed by all partners as well as
wider stakeholder groups. Namely, the repositories open only to project partners (private
GitHub), the partners’ repositories (e.g. publication databases of individual partners), and the
repositories open for everyone (such as the project website, public GitHub).

Al4Work aims to publish the technical papers from the project in open access journals and con-
ferences. The quality management plan for the project details the process for making scientific
publications available online. In addition, AI4Work plans to use Zenodo as a joint repository for
publications and reports, which is part of the OpenAIRE service by the European Commission.
In addition to this, individual partners will also use repositories available at their respective in-
stitutions (e.g. archiving services, personal websites) to enhance the dissemination of the scientific
publications.

6.4.5 Conferences, Technical Papers and Journal Articles

Participation in talks, panel discussions, conferences and workshops will be essential for the dis-
semination of the AI4Work project. Further, AI4Work will continue to aim at publishing in vari-
ous journals:

e Publishing in open access journals, which would make the data available immediately.

e Publishing via the “gold” route, whereby authors pay a fee to publish material as open access
immediately. This is usually offered by most of the high-level journals and would be seen as
a potential direct cost in the AI4Work budget.

e Publishing via the “green” route. Materials would be stored in a disciplinary, institutional
or public repository (see Section 6.4.4) and would be made available as open access after a
specific embargo period.

The aim of these actions is to publicise the project and share results with the research communities
and encourage involvement which could lead to future collaborations. Furthermore, the project

9 https:/ /www.linkedin.com/company / aidwork-eu-project
10 https: / /aidwork.eu/news
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seeks to create a multi-disciplinary innovation community to contribute to or complement the
human/ Al/robotics development and deployment technologies developed by the project.

The communication and dissemination should also mention all the project’s partners in the com-
munication and dissemination connections whenever possible, as it gives visibility to partner or-
ganizations and enhances long term impact beyond the EU-project lifetime. Naturally, the project
will also follow the Horizon Europe Communication guidelines', and will be explicitly acknowl-
edging the EU funding in the communication.

6.5 Monitoring and evaluating dissemination activities

The project is planning to provide regular analytics of the AI4Work project website, monitor and
track presentations, technical papers and journal articles, as well as other social media channels
to help the consortium understand where the communication is achieving the largest impacts.
Further details concerning monitoring of dissemination and communication activities is provided
in deliverable D7.4 — Networking and outreach activities - Initial Version, and subsequent versions.

11 https: / /rea.ec.europa.eu/communicating-about-your-eu-funded-project_en
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7 Conclusion

The AI4Work project partners believe the results from the project will substantially address key
challenges facing European industries seeking to exploit Al/robots to optimise collaborations
between humans and machines. An important aspect of the project is the exploitation and dis-
semination of the project results so that the broadest community of European Al/robotics devel-
opers, robotics development tool and equipment providers, and Al/robotics integrators can gain
the expected benefits from the project tools and technologies that improve communication and
collaboration between humans, Al and robots thereby enabling improvements of the working
conditions within different processes in organisations in various industrial domains.

Overall, the pillars that underpin the exploitation, dissemination and communications planning
for the project are the following:

e Publish the interfaces and methodologies used for the AI4Work tools and technologies to en-
courage further tools for human/ Al/robotics systems development and optimisations

e Make the technologies available as open source products using a well-established open source
infrastructure for exploitation and dissemination and the partner capabilities for community
building to encourage broad take-up by industry

e Establish a sustainable community surrounding the open source project technologies that ex-
ploit and contribute further innovations supporting SWS based tools and technologies for
Al/robots, and to participate in the evolution of the project technologies through an open and
transparent process

These, coupled with the publication of technical papers and presentations at various conferences,
use of online and social media, and other dissemination and communication actions will allow
many industrial organisations in Europe and abroad to utilise and exploit for their own interests
and benefit the innovative results that will be delivered by the AI4Work project.
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