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Abstract. In this work, we present the initial progressive build of a
prototype system, dubbed MyCompanion. MyCompanion to improve
assisted living, ultimately targeting alleviating social exclusion and lone-
liness. The system, based on a Raspberry Pi, connects to a user’s tele-
vision set and tracks data from sensors placed around the house. An
inbuilt artificial intelligence chat-bot then listens to, as well as instan-
tiates, conversation with the user based on self-imposed triggers. Data
from the sensors inform MyCompanion in real time user behaviour and
records these readings. We also port MyCompanion software to an an-
thropomorphic version inside a humanoid robot for us to be able to give
a physical dimension to the digital character.

Keywords: Digital Companion · Robot · Loneliness · Digital Exclusion

1 Introduction and Motivation

Depression is one of the prevalent chronic disease in ageing adults, with nearly
half of the UK population (7.7 million) aged 55+ experiencing it at some point
[1,2]. Loneliness has been shown to be a contributor towards depression [17], with
a direct correlation between loneliness, and increasingly ageing population [3].

Technological intervention to provide aid, support and assist all stakeholders
involved, including the elderly, carers, family, and friends has been of increasing
research interest. In particular, we note that the emerging capability of AI and
Robotics have been to shown to have positive effects on reducing the feeling of
loneliness among the elderly. Robots for example, have been able to stimulate
interaction between elderly people that are co-located [20]. Social robots are
“designed to interact with people in a socio-emotional way during interpersonal
interaction” [15]. The timely fashion of this kind of research is paramount as
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there is an increased understanding of “the health care sector inability to pro-
vide qualitative care for older people” [15]. Other reasons include global ageing,
shortage of health care professionals, to tackle the growing demands of patients
and chronic diseases such as depression [12]. As research has shown, elderly
now respond well to robots, even claiming emotions such as love for them [20].
Feelings of people with depression can also be improved by the use of robot
intervention [25].

We hypothesise that with the appropriate use of anthropomorphic robots as
companions in the home (instead of care homes) can strongly benefit the preven-
tion or improvement of loneliness. We aim for the robots to have the attributes
of ‘companions’ rather than helpers, since we are aware “that people who help
others gain a sense of well-being compared to people who are only in need of
help” [15]. In this paradigm the robot becomes something that needs to be gov-
erned. In fact, “the company of robots may be preferred to humans because we
as human beings feel that we are in control in a humanrobot relationship and
that robots will not judge us like other people do” [23]. Furthermore, we are
confident that the successful completion of a prototype for this project reduce
isolation and increase conversational opportunities with the robot itself as well
as with other humans [22]; a robot or telecare-system might reduce certain risks
and help the user to self-manage their health and well-being [13]. If technology
is applied correctly, it can “enable and empower older people” [18]. This method
of using a social robot, with all the characteristics we have included, has been
shown to provide positive “feel well” results amongst elderly people [21] and
therefore suitable for our goal of reducing mild depression through loneliness
and social exclusion. In this work, we present the first working prototype sys-
tem of MyCompanion, a digital assistant that provides company and enables
individuals who are socially excluded to become more connected and healthier.

2 Artefact Creation and Description

The process of requirements gathering was performed by semi-structured inter-
views with stakeholders. Our participants ranged from health care workers to
robotisists, carers and government medical advisers. Upon requirements elicita-
tion, storyboards and use cases were created to guide the design and a struc-
tured dialogue design approach [14] was taken to collate the functional and
non-functional components. Low fidelity prototypes were used as an initial point
internally to the design and developer team. From these a round robin approach
was used to produce the components that covered a minimum viable product in
terms of stakeholder requirements.

The prototype system uses several components to create an interactive dig-
ital companion. It currently has four main functions. The first, is to ‘be needy ’
and allow the user to take care of the companion, thus feeling useful and needed.
Unlike digital assistants that are currently commercially available, MyCompan-
ion will initiate a conversation and ask the user for help in some matters, such
as for example asking what the weather is outside or for the user to tell it a joke
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or story. This invokes feelings of usefulness and of being needed by the users, a
factor that has serious benefits to the health of an older adult [16]. The second,
is to seamlessly present social media content from the users friends and family
to them. The system will detect Twitter posts and ask the user whether they
would like to see pictures of what their friends have posted or read out what
they are saying. Thirdly, MyCompanion is also fitted with algorithms for Be-
havioural Activation for Depression [24] to ask the user at regular intervals how
they are feeling and store the data for analysis, as well as respond with an ap-
propriate suggestion to improve the situation. Finally, as a fourth main function,
MyCompanion is connected to sensors around the home. These sensors include
motion, temperature, door and light sensors currently implemented. The sensors
take readings that are currently at an experimental phase. Using these readings,
we are able to then apply machine learning techniques to detect normal routine
over time and also deviations from this that may constitute a dangerous situa-
tion. As a predicted example, if one enters the kitchen at night time, and does
not switch on the light for a few minutes then this would be flagged as abnormal
behaviour, and MyCompanion would attempt to engage the user and establish
that all is well. The full system technical architecture can be seen in Figure 1.

Fig. 1. MyCompanion System Architecture

The system utilises Electron [4] to create a responsive front-end (See Figure 2
: Right). The artificial intelligence and conversational module of MyCompanion
is built on the foundations of Mycroft [5] for the text to speech and vice versa
and for natural language processing. This also allowed us to build a more robust
system which can work as a basic version when an internet connection is made
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unavailable. Raspberry Pis (version 3 B+) [6] are used to control different sensors
around a home. The sensors then transmit this data with timestamps to a cloud
based Python server and uses Azure [7] to store a user’s data. ROS [8] is used as
the main SDK for communicating the concepts with the robot. The ability of this
SDK to allow for messages (scripts) to communicate on different nodes makes is
it ideal for communication between the robot body and the main server. For this
prototype, we chose a Pepper type robot [9] to represent the anthropomorphic
body (see Figure 2 : Left) of MyCompanion. Finally, a wireless omni-directional
microphone is used in a generic area of the home as an input device for the user’s
speech.

Fig. 2. Left: Anthropomorphic version of MyCompanion, using ROS to connect the
functionality to a Pepper Robot. Right: On Screen (non-anthropomorphic) version of
MyCompanion

3 Conclusions and Future Work

We presented the initial stages of a project names MyCompanion, which uses
sensors and a chat bot loaded on a raspberry pi to to create interactions with
individuals We are now ready to begin user testing and refining the AI to un-
derstand user requirements and react to them. The next stages of the project
involve the implementation of the technology to individuals’ homes and extract
data through in the field research. We plan to implement the research design
process (slightly adapted) by J. Khakurel et al. [19] in which two stages, identi-
fying and prioritising, is used. From the findings, we aim to recognise the effects
of MyCompanion’s need for interaction and create a second iteration of the sys-
tem to build upon positive findings. We will then implement the installations
on a larger scale and allow for larger data streams for behavioural analysis via
machine learning which will be able to give us we are hoping will give us insight
into changes of behaviour which are not clear with visual inspection.
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