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Living Hub: setting up a living lab for Simulation based Design
activities

CASIDDU* Niccolo!, PORFIRIONE Claudia’, VACANTI Annapao/a’, BURLANDO
Francesco!, NEVOSO Isabella’

"Universita degli studi di Genova (ltaly) — *casiddu@unige.it

Abstract

As the world population grows older and the exceptional event of the Covid-19 pandemic radically
modified our habits, the theme of wellbeing within the domestic environment is gaining importance in
the design scope. To provide effective solutions for allowing fragile or elderly users to maintain
independence at home, designers need to be able to investigate people’s lifestyles to empathize with
their needs. High fidelity simulation — a method frequently used in the sanitary field for education
purposes — allows to obtain precise data and useful insights that would not be acquired through
traditional User Research methods. To leverage this potential, a simulated home environment must be
set up, where to conduct research activities and experiments. The article describes the design process
of Living Hub, a 74 mq living lab that simulates a domestic apartment, equipped of audio/visual recording
tools and sensors. The modular setting allows to create several scenarios to study inclusive solutions
for every user target.

Keywords

Simulation based, design for all, human technology interaction, human centered design, living lab

1. Introduction [FB]

Due to the Covid-19 pandemic spread in 2020, the world population was forced indoors and had to
radically readjust its habits, spending more time at home — especially in the kitchen — to rediscover
traditional cultural factors, such as baking, but also finding ways to exercise without dedicated gym tools
and making a wider use of online services such as e-commerce and home delivery (Corvo and
Fontefrancesco, 2021). The pandemic has enhanced the relationship between people and technology,
increasing the time spent online to work and engage in social activities. Complex systems that run
machines using Internet of Things (loT) gained more relevance, even though they have been in use
since the end of the 20th century (Ashton, 2009). Today, loT is a widespread network of connected
devices that surrounds us and facilitates most of our everyday activities; Khanna and Khanna (2013)
describe this scenario as the Hybrid Age, in which human evolution is strictly tied to a technology that is
omnipresent, smart, and social.

Within such context, human factors represent a fundamental perspective for technological innovation
and development that significantly affects the success and adoption of technical products and services
(Hancock, 1996). The research field defined as Human-Technology Interaction (HTI) aims to describe
and optimize the activity of a cooperative system that users and technology form together with their
physical and social environment (Norros et al., 2003). Such relation is not easy to design, as engineers
and designers struggle to understand the challenges that their users face, as the latter's Technology
Quotient (TQ) is considerably low (Subrahmanian et al., 2020). In this context, the renowned approach
of Human Centered Design defines a discipline, as well as an ISO standard, for which design must be
based on the study of human needs (Norman, 2013). Such approach enables researchers and
designers to empathize with their users and even leverage their knowledge on matters of their everyday



life, through a variety of methods and practices that may often be updated and adapted to the specific
theme that is being studied (Sanders et al., 2008).

2, Simulation based Design [IN]

The term simulation comes from Latin’s simulatio and means to make similar. Therefore, when we are
simulating, we are trying to reproduce and represent an object, a situation, an environment (Aliner,
2011). Using such technique, we may substitute or even amplify natural experiences by evoking or
replicating substantial aspects of real-life situations in an interactive way (Gaba, 2004). Simulation has
a consolidated history, beginning in the military field, and it is a popular approach for education in
scientific scopes (Siri et al., 2017). Reasonably, simulations may present a various degree of fidelity to
real-life situations and may require a various number of technological instruments or human interpreters
to be carried out (Gaba, 2004).

The advantages of such technique within a HCD design process are multiple: it is evident that practical
limitations often prevent to carry out structured and prolonged studies in users’ private houses and
workplaces. This obstacle may be overcome by reproducing such conditions in simulated spaces. In
addition to this, researchers may propose the use of innovative technologies within contexts that differ
from those where people currently live. Such practice could lead to discover how people would behave
in a different situation (Timmeren e Keyson, 2017). In fact, the creative activity of design is based on the
correct interpretation of a complexity of changing factors, to lead to innovative solutions that may go as
far as to proposing new lifestyles (Tosi, 2018).

It must be noted that a simulation may not completely reproduce a natural environment, but previous
experiences show that living laboratories (LL) stand as a valid compromise between in-situ and
laboratory research (Intille et al., 2006). Although collecting data in a place that is not the real user’s
home will alter some behaviors, a high-fidelity simulation allows for relatively natural ethnographic
observation and data collection on daily activities such as cooking, socializing, sleeping, cleaning,
working. Having made such considerations, the initial effort required to design a simulation laboratory
for design practices is fully repaid by the range of opportunities that it generates.

3. How to set a up a living lab: the Living Hub case [AV]

The Living Hub concept originates from the encounter between the design research team of DAD
(Architecture and Design department) and SimAv (Service Centre for Advanced Simulation and
Training) of the University of Genoa, Italy. SimAv is devoted to organizing and coordinating research
and education activities that leverage the potential of simulation within the sanitary scope. Living Hub
represents a physical and disciplinary extension of the latter, which therefore opens its activities to
professionals who aim to produce Human Centered Design (HCD) solutions for their users. The
laboratory aspires to become a reference space for researchers, companies and active citizenship, by
allowing to experiment innovative assistive solutions for the domestic environment, thus improving loT
and social technologies that allow fragile users to maintain autonomy and independence.
The objectives of the laboratory are manifold:

- to study users’ needs in a simulated domestic environment;

« to collect data on users’ interaction with existing technologies or innovative prototypes;

- to organize co-design activities with users and stakeholders to generate new solutions;

- to train formal and informal caregivers, as well as other professionals, to use assistive

technologies in domestic environments;
- to educate designers and students on inclusivity matters by simulating real-life scenarios.

Such goals are coherent with the principles of HCD approach and Living Lab (LL) approach, which has
been developed at MIT by Prof. Wiliam Mitchell (Falstad, 2009). According to the European
Commission definition (2009), Living Labs are user-centred, open innovation ecosystems based on
systematic user co-creation approach, integrating research and innovation processes in real-life

communities and settings. By adding simulation to this equation, the Living Hub will prove useful in every

stage of the design process, by:
- allowing for in-depth research activities during the exploratory phase;
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Fig 1. Floor plan of the Living Hub (credits: Annapaola Vacanti)

- leveraging users’ knowledge as co-creators in the definition phase;
« quickly testing mock-ups during development phase;
- precisely evaluating prototypes in a realistic environment before delivery.

The Living Hub idea builds on the concept that HCD is intrinsically an empirical process, based both on
quantitative and qualitative data relating to the physical and psychological characteristics of people,
which are involved in a participatory way with the aim of adapting the project to their behavior and not
vice versa, considering human diversity and seeking the best possible balance for the greatest number
of users and for the system itself (Pheasant e Haslegrave, 2005).

4. Staging process and methodology [CP]

The laboratory occupies a space of 74 mq divided in 5 functional areas: entrance, kitchen, living room,
studio, double bedroom, toilet [fig.1]. The simulated apartment is equipped as a movie set, with a system
of trusses holding microphones, lights and cameras that can be managed from the nearby control room.
A sensor system will also allow to record the movement of users within the space during experiments,
producing precise data regarding interaction with prototypes and people’s habits. The setting has been
designed with a modular approach, reducing the interventions on the architectural structure of the
apartment to the minimum necessary. In fact, the open space presents no internal walls, exception made
for the shower corner. The rooms have been set up by taking advantage of wardrobes and drawers that
physically divide the functional areas so that those pieces of furniture may also be moved in different
positions to create new settings for other scenarios.

The basic setting has been designed based on three proto personas, defined to identify the focal areas
that require versatility to produce different scenarios. It has been studied how a visually impaired person,
a person on a wheelchair or a person with cognitive impairment would use the space and what their
habits at home would be. It was highlighted that kitchen and toilet pose the biggest challenges, which
have been faced by finding solutions that allow to quickly modify furniture and enlarge/reduce the moving
space of each room. Specifically, the toilet may be enlarged to allow a wheelchair to rotate inside the
room and easily access the bath or reduced to simulate a situation where the user must be supported




Fig 2. The setting of the simulated apartment (credits: Giorgia Cosso)

in carrying out his activities. Similarly, the kitchen allows different settings of the furniture, which stands
on wheels to be quickly repositioned [fig. 2].

The basic setting aims to be the foundation to produce countless variations that may suit the objectives
of specific research activities. For such reason, no loT elements have been embedded in the design of
the apartment, which simulates a very traditional environment. Nevertheless, smart products (lights,
appliances, plugs) may be introduced later and be used as distractors during simulations, in order to
generate data that considers the whole context in which users carry out their activities.

5. Conclusions and further developments [NC]

The rapid succession of two financial crises and an ongoing health emergency constitute enormous
challenges to our society, which require a systemic approach capable of solving the problems of users
as well as to adapt our lifestyles to climate change and make technology and innovation accessible to
all. The specific issue of making our homes adaptive and multi-purpose, to be able to reconfigure to the
specific user’'s needs, is considered by the Italian Recovery and Resilience Plan (PNRR) (2021), which
focuses its missions 5 and 6 on the creation of new models and approaches for achieving integrated
care and allow all people, including fragile and ageing users, to be independent.

Being a simulated prototype of home, the Living Hub introduces new ways of managing innovation
processes and may represent a valid answer to the greatly debated challenge of involving users in living
lab activities (Fulgencio et al., 2012). If we consider the flow of knowledge that goes from users as a
source of information to designers, simulated activities can be applied according to various methods
and objectives to obtain useful data about the processes of interaction with technology; on the other
hand, by its very nature, simulation can facilitate the opposite flow of knowledge, from technology-savvy
personnel to users, who take personal advantage of the activities in the lab, coming into contact with
innovative artifacts and having the chance to use them in a realistic scenario, immediately sensing the
potential and repercussions of the proposed innovation on their daily life.

The lab’s infrastructure is currently ready, while the staging process and furniture acquisition is ongoing.
After its setting will be completed, by the end of 2022, Living Hub will be open to multidisciplinary
activities aimed at accelerating the adoption of technologies and at generating ecosystems co-created
with the users themselves. Further publication will present the results of the activities carried out within
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with the users themselves. Further publication will present the results of the activities carried out within
the lab; a place for training, meeting, confrontation, experimentation, co-design, aggregation between
community players such as citizens, companies and universities.
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