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This paper describes work in the EU-Japan collaboration project e-VITA in the context of Active and Healthy Ageing. The 
goal of the project is to prototype Virtual coaches to sustain older adults’ well-being in smart environments, develop standards 
and norms for interoperability, and conduct a proof-of-concept study to assess user-acceptance in real-life environments. We 
will focus especially on the interaction aspects enabling the users to conduct dialogue interaction with the Virtual Coach and 
the integration of various system components into a federated AI platform which supports the development of the Virtual Coach. 

 

1. Introduction 

Technology readiness of social robotics has already proved real-
world interactive applications feasible. In the context of Active 
and Healthy Ageing (AHA) such agents have potential to 
empower older adults to better manage their own health and daily 
activities, and to assist caregivers in their tasks such as early risk 
detection and tailored intervention. However, most applications 
support limited interaction and cannot be easily customized to 
individual needs. This reduces their usability in daily life routines. 
Also, integration of various devices and sensors, data sharing, and 
ethical issues are insufficiently considered.  

We address these issues in the recently started project e-VITA 
which is a 3-year cooperation between EU and Japan (2021-2024). 
The main objectives concern prototyping of Virtual coaches to 
sustain older adults’ well-being in smart living environments, 
developing norms and standards for interoperability, and 
conducting a proof-of-concept study to assess user-acceptance in 
real-life environments. For this, we deploy a federated data AI 
platform, modular approach, and standardization. We explore big 
data analytics, knowledge-graphs and social-emotional computing 
to provide information and enable interaction that addresses 
relevant issues like cognition, physical activity, mood, social 
interaction, and spirituality. 

2. AI for Active and Healthy Aging 

The wish to experience wellbeing is fundamentally human. In 
the context of current demographic situation where the increased 
lifespan has led to a high number of elder people, the society is 
faced with an expanding problem to provide daily assistance and 
care for the older citizens and support their wellbeing and healthy 
aging. However, the situation is also an opportunity to make full 
use of the advanced technology in order to foster emotional and 
social wellbeing through AI. Consequently, in Europe and Japan, 
framework projects provide opportunities for developing new 
technology to support well-being and general good for the citizens. 
For instance, in Japan’s Robot Strategy, presented in 2015, one of 

the strategies was health care and advancements in robot care 
indicating the growing significance of robotics and robot health 
care in Japan. Also, the concept of Society 5.0, which Japan 
introduced in 2017, envisages that digitalization occurs in all areas 
of societal life, not only in industrial production, and that humans 
and robots can live together in a symbiotic relation which supports 
human everyday activities and anyone being able to enjoy a high 
quality of life full of vigour. The vision is to be accomplished by 
fostering innovation and incorporating advanced technologies in 
diverse industries and social activities to create new value. In 
human-centered society, trustworthy AI can be used to solve 
societal problems and enable new structures which benefit for all. 
In this setting, Virtual coaches and a framework for increased self-
management is important for the individuals’ quality of life, and it 
has a strong socio-economic impact on the society as a whole. 

We approach subjective wellbeing from a holistic viewpoint 
where psychological needs of older adults are addressed by 
interactive technologies and assistive coaching systems. Moreover, 
Virtual coaches aiming to foster emotional and social wellbeing 
through AI will increasingly interact with humans and the smart 
environment. Therefore, the important starting point in the 
coaching system is a framework for increased self-management of 
emotional health, social connectedness and well-being. The socio-
technology approach applied in e-VITA is shown in Fig.1  
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Figure 1 Socio-technology approach in e-VITA. Multi-stakeholder 
Approach (reworked from MIC 2007). 
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2.1 Virtual Coaches in Japan and EU 

 As part of the Cabinet Office’s “Dynamic Engagement of All 
Citizens” plan, several recent projects have studied issues how to 
maintain and improve the quality of life for older people through 
support for their independent life.  

NEDO2.0 Future AI and Robot Technology Research and 
Development Project (2015-2020) focused both on “basic research” 
aiming to develop core technology for next generation artificial 
intelligence and robotics, and on “social implementation”, aiming 
to solve concrete problems by the next generation AI technology. 

METI/AMED Project to Promote the Development and  
Introduction of Robotic Devices for Nursing Care (2013-2017) 
aimed to develop prototypes nursing care devices and evaluation 
methods for safety and effects of the developed robotic devices, 
determining guidelines for the development and evaluation, and 
standardizing the devices.  

The project CARESSES (Culture Aware Robots and 
Environmental Sensor Systems for Elderly Support) is a prior EU-
Japan collaboration funded by MIC and EU, and it addressed how 
robots can be culturally aware and answer user specific needs in 
the user’s connected environment by managing sensor equipment, 
e.g. lighting, temperature etc. 

Several H2020 projects also have focus on virtual coaching. For 
instance, the EMPHATIC project implements coaching through a 
virtual conversation agent. The system provides personalised 
advice and guidance with a direct impact on empowering elder 
users into a wide use of advanced ICT thus improving their quality 
of life and level of their independent living status. The dialogues 
follow a sequential structure based on the GROW model (Goal, 
Reality, Options and Will of action plan) which was proposed by 
professionals of health coaching.  

Other projects include NESTORE which developed a virtual 
coach to sustain motivation to remain healthy, as well as 
CAPTAIN and SAAM which focus on developing personalized 
virtual coaches to assist elderly people living independently. 

3. e-VITA Virtual Coach 

3.1 e-VITA Project 

The project e-VITA has 22 participants from Europe (Germany, 
France, Italy, Belgium) and Japan. The interdisciplinary 
consortium deploys socio-technology approach of participatory 
design built around everyday practices via real-life living labs, see 
Fig 1.  

The expected impacts of the project are: 
1) to develop and evaluate a new ICT-based coaching system 

for smart living and for active ageing, 
2) to motivate older adults in improving their lifestyle by 

promoting short-term gains with mid-term aims in order to 
achieve long-term behavioural changes and improved 
quality of life and well-being, 

3) to provide a modular system for the integration of risk 
assessment and intervention services for use in existing 
platforms that can be used by different suppliers, 

4) to provide collaboration between Europe and Japan to 
establish smart living environments for ageing well.  

The functionalities of the coaching system are expected to 
provide a wide range of support from cognitive functions to leisure, 

wellbeing and spirituality. Moreover, the coaching activities are 
expected to include human interaction with the coaching agents 
but also contribute to community support by engaging volunteers, 
social care workers and the neighbourhood in building a coaching 
environment for human and technology symbiotic co-existence. 

3.2 System Overview and Integration 

The project plans to use a variety of interactive devices for 
different use contexts of the coaching systems, see Fig.3. Our 
focus is on human-robot interaction and we plan to use humanoid 
robots, in particular, Android and Softbank’s Nao robot, in the 
data collection, development, and evaluation studies.  

The technical platform consists of device related components 
(gateways, IoT Agents and Platforms), interoperability standards 
and interfaces (device interfaces and data management APIs), data 
related components as well as data analytics and AI components. 
A more detailed view of the system components is given in Fig.4. 

3.3 Interaction 

While the e-VITA coaching system’s outside appearance is 
related to the different interface agents planned to be used in the 
project, the system’s dialogue capability is the main defining 
feature concerning natural interaction with the user. The dialogue 
manager is envisaged to include technology from chatbots to 
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Figure 2 e-Vita Coaching System. 

Figure 3 General architecture and interface agents. 
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multimodal robot dialogues, but it may not be the case that similar 
conversational capability will be available for all the different 
interface agents, rather the most suitable dialogue capability will 
be selected and developed for each device depending on the data 
collection and living lab experiments.  

The interaction will be based on the Constructive Dialogue 
Modelling Framework which emphasizes the four enablements for 
interaction: contact (ability to detect communicative signals and 
sense the presence and communication of the partner), perception 
(ability to perceive and recognize the raw signal data as 
meaningful signals), understanding (ability to interpret the signals 
in the context as conveying intentions and topics), and reaction 
(ability to provide appropriate responses in the given context). The 
enablements are mapped to system architecture and to different 
components which deal with the relevant tasks, e.g. signal 
detection, speech recognition, parser, named entity recognition, 
intention recognition, dialogue state tracking, etc.  

The development of e-VITA interaction module consists of 
several tasks, set to be achieved in cooperation with the partners. 
The tasks include e.g. Multimodal Data Fusion for User’s situation 
assessment, Knowledge Graph Modelling, Data Analytics and 
Deep Learning, Emotional and Social Computing, and the 
development of Dialogue system, see Fig.4. 

Dialogue models typically represent the state of the interaction 
in a dialogue state, which contains the information relevant up to 
the current point for deciding what to do next. Updating of the 
dialogue state with new observations (user utterances, multimodal 
signals) is called dialogue state tracking, while the subsequent 
process of selecting the next system action (to respond to the user 
or execute a non-verbal action) is called action selection. 

 Dialogue models were traditionally implemented using rules 
which describe how dialogue states are related to suitable actions. 
However, rules do not scale up well with larger or different 
domains, and they were replaced by statistical models and recently 
by deep neural models. Although neural networks have been 
successful in developing end-to-end dialogue systems, leading to 
enhanced performance across a wide range of dialogue processing 
tasks, there are still issues related to task-based interactions as 
opposed to chatting, evaluation, suitable neural architectures, and 
data requirements. The project will explore hybrid solutions and 
combine rule-based models with cutting edge AI solutions. One of 
the frameworks to be studied will be the RASA Open Source 

Dialogue Framework which supports both rules and machine 
learning approach. The architecture consists of a NLU Pipeline 
and Dialogue Policy, and machine learning (transformers) is part 
of the training for dialogue policy. 

An important part of dialogue modelling is the context. The 
context can vary from linguistic utterances to a conversational 
context and to wider contexts of culture and individual history. 
Cultural habits and traditions affect the way in which people 
interact and interpret each other’s behaviour and what is socially 
acceptable behaviour. 

3.4 Standardisation 

The project will also work on standards, norms and 
interoperability of federated data and devices in Smart Living 
Systems. This includes stake holder engagement and sustainability 
of smart living solutions for AHA in Europe and Japan. In a 
previous project, consortium members AIST and JQA developed 
safety testing technologies, and built a Robot Safety Verification 
Center where all test equipment required for service robots is 
installed. As a result of this project, the ISO adopted Japan's 
proposal and issued ISO 13482 for service robots as a new global 
safety standard in 2014. The adoption will enable manufacturers 
of such robots to gain certification in order to meet global safety 
standards. It is also expected that manufacturers will be able to 
gain the trust of customers with proof of certification, having met 
internationally recognized safety standards. 

4. Trustworthy AI 

The nature of the relationship between smart living technology 
and older adults has raised several opportunities, but also some 
concerns and challenges concerning privacy and ethical issues. 
Many smart living functionalities require storage of data as well 
as the comparison and exchange of data with other systems, e.g. 
electronic health records or Q/A services, or they may repurpose 
the stored cloud data to improve their intelligence. With new 
advances in trustworthy AI and federated data structures and edge 
computing (e.g. GAIA-X), the sharing of personal data between 
virtual coaching systems and components of smart environments 
has already begun and will become more common and pervasive. 
It is envisaged that virtual coaches as part of such an ecosystem 
will go beyond their traditional role as stand-alone entities 
facilitating specified parts of care, and instead become nodes of 
complex information sharing networks between Europe and Japan. 

Virtual coaches will increasingly interact with smart devices 
and become part of the pervasive information environment. Such 
decentralized and spatially distributed components present chal-
lenges regarding the use of information and in particular, data 
security. As humans and virtual coaches act together in a team in 
the living community, they utilize their respective capabilities in 
cooperation in order to achieve joint tasks (coactivity). In such 
teams, it is important to create mutual trust between all the actors. 
A precondition for trust developing is that the human operators 
can maintain mental models of their virtual machine counterparts, 
while simultaneously, the coaching system needs to communicate 
its internal state and explain its actions and decisions in an accurate 
manner that supports the user’s understanding of the factual data. 
Development of trust within such coactive teams can be slow, and 
require both technological reliability and human patience. 

Figure 4 The overall system component architecture with a 
focus on interaction management. 
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The e-VITA project will pay special attention to the issues on 
how to build reliable applications and software. We will focus on 
issues in data sharing, especially between countries and continents, 
privacy awareness, and well as control and trust issues in 
Federated Data in Smart Living Systems in Europe and Japan. 
Finally, we will discuss and aim to pave way on the important and 
many-sided aspects of ethical issues when designing and 
developing applications for older adults. 

5. Discussion and future plans 

Despite those expected forthcomings and advanced technology, 
there is still a lack of sustainable use of such smart living systems. 
Due to our experiences this issue can be solved by socio-
technology oriented approaches, combining the technology use 
with community activities, bringing together the older adults face 
to face in groups and supporting this by technology measures. 
Following all these considerations, an important ambition of e-
VITA is to establish new socio-technological approaches in 
Europe and Japan and to evaluate them in real-life practices of 
community-dwelling older adults. More information about the e-
VITA project, news, events, and results can be found on the 
website: https://www.e-vita.coach/  
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