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Abstract 

In a scenario where a person has limited ability to be independent and lacks the 
means to travel, other than with the help of others, the desire to go somewhere 
nevertheless remains. The question, “Where would you like to go?”, centred our 
thinking when designing a proof of concept, virtual reality (VR) artwork. People 
with dementia often express the desire to go home and VR can help them to ‘go 
there’ but they may be afraid of the technology. The key aspect to this work 
relates to a particular focus on people with dementia in residential care, 
addressing the uncertainty for people with dementia in wearing VR headsets. The 
project is centred on the relationship between family, the care in wanting to help 
someone and the persuasiveness of a younger family member in the challenge of 
approaching new technology. The work to a proof of concept stage has required 
collaboration to bring many elements together, including technical production, 
acting, voice, animation, etc. This is a first stage that can be developed to assist 
the health sector in harnessing VR technology. This article provides an overview 
of the factors involved in creating such a work, developing a proof of concept 
prior to extended study. 
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Determining the brief and addressing the focus 
relating to creating a proof of concept 

As a team of independent researchers involved in the creative application of digital 
technologies, particularly the use of virtual reality (VR) aligned with new methods of 
storytelling and positioning the human centrally as active participant, our research 
focus is collaboratively united. The project direction was to address the challenge of 
evoking memories for people with dementia in residential care, whether distant 
memory or momentarily forgotten thoughts. The possibility of using VR in the 
stimulation of past memories converted to story, replicated through a series of what 
might be familiar spaces to the person with dementia i.e., personal objects, artefact, 
workplace, home and other types of resonated environments including sounds, became 
a distinctive objective in our brief.  

Displacing the fear of technology for the person with dementia had to be addressed, 
especially when the need to wear an unfamiliar piece of equipment, the headset, is 
required as well as the operation and navigation of the technology. The relationship of 
family and carers being an important factor in this situation, our brief centred on the 
valuable aspects of care and trust within personal relationships. This became a feature 
in the proof of concept, with a central focus on someone, a young child in this case, 
encouraging the use of the headset. 

Emerging forms of interplay between academia and external stakeholders, creative 
industries and scientific organisations, including government can help to bring about 
an experience of ‘going home’. The key aspect to this work relates to a particular focus 
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on people with dementia in residential care, who often are in the mid to late stages of 
the condition and have a desire to go home.  

The context 

Dementia encompasses a number of conditions associated with neurological decline, 
with impairment ranging from memory loss to changes in behaviour and personality, 
difficulty recognising objects and understanding or expressing language, difficulties 
with speech and impaired judgement and visual and auditory hallucinations (Moyle et 
al. 2014). The picture for each person with dementia is complex and multidimensional, 
and drives a multidisciplinary health professional focus on person centred care, which 
redirects attention from the biomedical aspects of the condition to the subjective 
experience of the person with dementia (Moyle et al.2014). The framework for person 
centred care is a therapeutic response to both the neurological and social-psychological 
factors associated with dementia (Kitwood 1997). The concept of personhood leads us 
into each person’s unique therapeutic space, ‘into a way of being in which emotion and 
feeling are given a much larger place’ (Kitwood 1997, 5). 

For technologies to have therapeutic benefits for people with dementia this 
multidisciplinary, person centred approach is crucial. Whilst there has been some 
success with technologies, such as pet robots, or simulated presence therapy there is 
still a great deal of uncertainty around the wearing of VR headsets. The evidence 
suggests that involving families and friends would increase the likelihood of developing 
and ‘bringing to life’ an individual person with dementia’s experience when using 
virtual reality (VR) (Moyle et al. 2017). All staff, including personal care attendants, 
registered nurses, enrolled nurses, allied health clinicians, and domestic staff must be 
involved and receive education so that they are confident in their ability to use VR 
devices with residents (Goh et al. 2017). This approach can enhance staff knowledge 
and confidence, thereby enhancing the use of technology in residential aged care 
facilities in order to improve care standards in people with dementia. 

First challenges 

Focusing a virtual reality (VR) piece for an individual person with dementia, their 
carers or relatives all bring their different technical and conceptual hurdles. It is 
perhaps because of these obstacles that research in the area of immersive-interactive 
virtual environments is up to this date somewhat lacking, drawing from relatively small 
sample sizes and critically needed (Flynn et al.2003). 

Introducing a new piece of technology to a user-person with cognitive impairment 
could make for a very uncomfortable experience for the user – especially an interactive 
technology that is widely known for causing nausea and headaches, among other side 
effects (Cherniack 2011). Design flaws in the hardware could potentially encumber the 
interactive experience for any user as well, i.e., individual head and face shapes, having 
the user stand or sit down, donning wired or wireless head-mounted display (HMD), 
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and higher or lower resolutions and frame rates all have implications for how or 
whether each person will benefit from a VR experience (Cherniack 2011). 

Accessibility to the technology and the effectiveness of immersive and non-immersive 
VR for people with Alzheimer’s and other neurodegenerative conditions was identified 
to be a priority for our research. Interactive VR is a medium that has evolved mostly 
from research in human-computer interaction (HCI) (Sutherland 1963) and, 
subsequently, game design and development. As such, the graphic interface inherently 
appeals to an immediacy between user and computer, in this case the HMD and 
controllers (Bolter and Grusin 2009). An initial difficulty in creating a comfortable 
experience was addressed in the design stage of our project. 

 

 
Figure 1. Headset handed from child to person with dementia (the person with 

dementia as the viewer). 

 

In our piece, the user is gently inserted into a new world and given time to habituate 
with the surroundings. A two-dimensional window (looking through the headset) 
within a 360-degree immersive environment begins the narrative – a motion captured 
child character (see Figure 1) takes the viewer to a rather peaceful and pastoral farm 
landscape (Figures 2 & 3). By not immediately enabling interactive features while at the 
same time positioning the user at the beginning of a narrative, our aim is to ease the 
levels of comfort for people with dementia in a HMD. 
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Figure 2. Menu screen: Authors. 

We chose not to simply explain to a newcomer how to use VR, but made the ‘how to’ 
become a part of the narrative, at the same time inviting and facilitating immersion for 
the user. This is the approach that we propose for research in VR going forward. As a 
proof of concept we could pitch the story as a generic VR experience in this instance, 
allowing us time to build a case for future collaborative projects, led by the health 
practice brief in the application and use of VR. Haptics were discussed and would likely 
be implemented in future iterations of this project. 

 

 
Figure 3. View of farm: Authors. 
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As a multidisciplinary team of practitioners in health and arts, this co-produced proof 
of concept work drew on individual researcher’s key discipline interests and expertise, 
thus creating a unique vision and knowledge to impart into the production. Narrative 
enquiry, performative ethnography and personal experiences were all taken into 
account as legitimate inputs to inform and build this piece (Haseman 2006).  

A fundamental motivation for this research project was to address the complexities that 
remain unsolved in the VR in dementia treatment literature. While a more 
comprehensive study would be required in order to thoroughly assess the feasibility of 
this approach to ease the symptoms of dementia, this investigation is a first step to 
strengthen such efforts.  

Development of the scenario 

In order to create the experience for the user many dimensions within the VR 
environment need to be considered including how voice is used in the ‘space’ and the 
management of movement within the space as well as the ‘story’ to be told. In the 
following the exploration of these dimensions is described by the person creating the 
experience. In the first case this was two actors considering voice and movement to be 
captured and applied to a virtual character, a child. 

How do you provide a voice for a body that isn’t physical? This is the question the actor 
asked herself when approached to take part in the Evoking Memories research project. 
As an actor and voice and movement lecturer, finding the appropriate physical and 
vocal adjustments for a character always begins with the body and more specifically, 
your own body. You work with the canvas that you are familiar with and yet explore its 
vast landscapes of bumps and nooks and grooves to discover new pathways of 
expression. Rhythm of thought is integrated with voice and body allowing the internal 
life of the actor to be expressed externally. But again, we come back to the question, 
what happens if the body isn’t physical? Or, more difficult still, isn’t your own? What 
happens when you are provided with an image, an outline of a character with light 
brown hair, soft features and a thin structure? How do you begin to search for those 
qualities within yourself whilst looking at yourself i.e. the character on the screen? 
While simply imitating the thing itself might be an option there is a far more exciting 
way to explore this challenge. For deeper understanding there is a need to go back 
before going forward, meaning, you reverse the actor’s process; you start externally to 
then find the internal, truthful responses.  

Virtual reality and motion capture are new avenues for actors to serve as vehicles in 
creating various works of art such as films, video games, animations and even training 
videos for various fields of study. The actor needs to take the visual stimulus of the 
created character and storylines and apply them to their own bodies. What is it like to 
be a warrior with heavy armour? Wearing the armour, how does your body respond? If 
you are a tall thin creature with large horns on your head, where would the balance be 
placed in the body, try it, and let your imagination take the lead. How does the voice 
resonate in the body of a large, thick breasted character? Take the visual stimulus as 
inspiration and let your body and voice play. The more invested in physical and vocal 
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explorations, the more imaginative life and internal life are allowed to respond to the 
environment around you. 

Training for the Zero Wall: Motion Capture 
(MoCap), 360 Film and Virtual Spaces 

In order to connect the actor to self and the environment for this project some Laban 
Movement System (LMS) exercises were used. The exercises began by focusing on the 
self in relation to the actors’ own kinesphere, “the sphere around the body whose 
periphery can be reached by easily extended limbs without stepping away from that 
place which is the point of support when standing on one foot” (Laban 1966, p.10). 
Gradually awareness is then shifted to the wider space and volume.  

Laban, one of the most influential choreographers and movement teachers, who ‘came 
into the field of dance from the visual arts, where he had studied anatomy and 
proportion’ (Moore 2009, 126) developed an interest in the relationships between the 
body and the surrounding space. The body and all its movements were viewed by Laban 
as a kind of “living architecture” (Laban 1974, 94). This architecture is depicted in 
several layers: firstly, the practical nature of the human body and how this relates to the 
concept and nature of architecture, meaning the human body must be balanced; 
secondly, the performer must acknowledge that the form and shape of their bodies 
follow a coherent pattern that is evident in architectural forms; lastly, the body must 
acknowledge that the architecture around them works as a continuum within (and 
from) their own bodies. 

Two categories of the LMS were explored throughout the motion capture (MoCap) 
training process: Shape and Space. Shape is often an integrating factor for combining 
the categories into meaningful movement. There are several elements for Shape, 
however, for this investigation, Shape Forms (static shapes the actor makes in their 
immediate space) and Shape Qualities (describing the way the body changes in an 
active way, e.g., Opening, Closing, Advancing, Retreating and so on, which refer to 
specific dimensions of spatial orientations) were explored. Although not common, vocal 
exploration was also implemented throughout the training in order to increase vocal 
awareness and allow the subsequent sound to be affected by the physical shapes. This 
original way of incorporating body, space and shape was an integrative approach 
designed to connect imagination and the actors’ physiovocal instrument. The Space 
category of the LMS is referred to as revealing the body’s approach to kinesphere. 

The Cube 

When the actors are familiar with both the IPA and the various physiovocal sequences 
of the vowel chart, they explore Shape Form Qualities. Physiovocality progressed out 
into the immediate (MoCap studio) and internal (pharyngeal) space and created 
physical shapes within the body. The resultant sound was also shaped by the changing 
space of the mouth. The other form of inner space is the breath; the body shrinks and 
expands with each inhalation and exhalation and the voice. 
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The baseline of Shape Qualities (see Figure 4), which is an indication of where the body 
is changing shape, is Opening/Closing (which in figure is not listed, but is practised by 
staying in the centre at the /ɜ/ and /ə/ and expanding arms and energies outwards to 
the sides of the external space while vocalising those vowels), Rising/Sinking, 
Advancing and retreating. These exercises were oriented towards process, a process of 
growing toward, as opposed to exploring space in the IPA chart which is destination 
oriented. This was practised in order to familiarise the actors with the volume they 
inhabited in the MoCap studio, for example, the corners of the room, the walls that 
surrounded them, and the space in between themselves at the parameters of the space 
itself. 

 

 

Figure 4. The Physiovocal Cube. (Source: Robert Lewis) 

 

Figure 4 demonstrates these Shape Qualities and their relationship within the IPA 
chart, which are contained within a cube in order to give it context. The actors are 
asked to stand centred in the middle of a cube (physically established by the MoCap 
truss in the studio obtaining a cube shape in itself). The studio itself was the imagined 
cube and actors positioned themselves in the middle of the space (see Figure 5). As the 
actors moved through the sagittal and horizontal planes, they were asked to shift 
vowels based on the positioning of the vowels and corresponding plane. 

In Figure 5, the actor, Samantha Dowdeswell, performs in the MoCap Truss after 
experiencing the cube exercise based on the LMS. As there were cameras around the 
truss, it was important for the performer to be aware of the 360 performance 
environment at all times, as well as connecting to the ‘audience’, which were, in this 
context, the director and technicians, as they were ultimately giving the actor advice, 
direction and feedback on the performance. 
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Figure 5. Samantha Dowdeswell performing in the MoCap Truss illustrated with the 

Physiovocal Cube overlay image, Swan Theatre, CSU Wagga Wagga. 

 

Bring life to animated objects and scene – the 
challenges 

There are many challenges to bringing an animated character to life and as animators 
we are trained to achieve this by using the 12 principles of animation developed by Walt 
Disney Studios in the 1930s (Thomas and Johnston 1981, 47-69). Building on this work 
from the 1930s, John Lasseter at Pixar applied these principles to 3D animation that 
speaks to giving life to a 3D model (Lasseter 1987, 35 – 44). The 3D object is considered 
as having appeal and personality – the two main aspects of the child character we were 
considering when tasked with creating this animation. Appeal, as Lasseter states, 
“means anything that a person likes to see: a quality of charm, pleasing design, 
simplicity, communication, or magnetism” (Lasseter 1987, 42).  

We wanted to create a child character that would appeal to the intended audience and 
make them feel safe enough to try the VR headset. To achieve this we decided on giving 
the child character a playful personality. In character animation the goal is to create a 
character that seems to be thinking: if the character appears to be thinking and their 
movements seem to be determined by thought processes it helps create the illusion that 
the character is alive and not “just a series of unrelated motions” (Lasseter 1987, 43). 

For this project to achieve a thinking, living character, we collaborated with an Acting 
lecturer, capturing her movements using motion capture technology (shown in Figure 
6) and then retargeting that data onto the 3D model using Autodesk MotionBuilder. 
This animated character was then imported into Unreal Engine 4.23 environments that 
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had been created using reference images of Australian farms and rivers. By building on 
the initial brief of ‘a young child helping their elderly family member feel comfortable 
using VR’ we were able to create a 3D model that appears to be thinking; ‘VR is exciting 
and fun and I want to share this with my elderly family member so they can hopefully 
evoke memories of their past’. 

 

 

Figure 6. Movement to motion capture. 

 

“CATCH MYSELF” – Storyboard to Scenes 

A storyboard is a visual, physical presentation of a concept, be it a memory, futuristic 
vision, special effect or demonstration, allowing the viewer an opportunity to study the 
action, lighting, scene and make corrections until a suitable goal is achieved. 
Storyboarding remains one of the first steps in creating a cinematic animation, 
encompassing the brief, setting, lighting, character, audio, transitions, camera angles, 
dialogue (see Figure 7). 

“Cinema added the elements of temporality, movement, and eventually sound to 
photography, allowing the photographic image to become a primary means of temporal 
narrative storytelling.” (Sturken & Cartwright 2009, 189). 

Scientific evidence exists to support the direct correlation of images to memories. 
Storyboarding is the process of pencil drawing these photographs or memories (Brewer 
et al. 1998). Utilising this process allows the scenes and characters to come to life in the 
imagination of the viewer 

When developing the storyboard for “Catch Myself” the brief from the artist influenced 
all imagery. As time was critical for this production, brainstorming generated input 
from the team under the direction of the artist: the character was to remain inviting 
and supportive at all times in order to overcome the obstacle of VR goggles whilst 
invoking participation from the user.  
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Figure 7. First sketches: Storyboard to motion capture. 

 

The team’s challenge was to create an environment that triggered memories in a 
potential participant. We addressed this challenge utilising visual triggers generic to 
each member of the team and potential participants. The Riverina locality was 
incorporated, using images of a farm to invoke memories which might have been 
experienced by any age group, perhaps holding sentimental memories of families, 
animals, sounds, textures, which are sensory stimuli. 

Wagga Wagga contains a river central to the town, with most people travelling across 
the bridge, walking alongside the river banks, fishing, picnics, sunsets (represented in 
Figure 8). Both of these environments were addressed in “Catch Me” as whilst local, 
they remain timeless. 

 

 
Figure 8. View of River: Authors. 
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Each scene was developed in sequence with appropriate timing adjustments allowing 
the character to maintain integrity from a user perspective, dialogue driven for 
observation, response, combined with contribution from specialist team members.  

Animation is considered to enable access to the mind of the viewer as well as to the 
inside of any object or subject it is covering, and this is particularly well suited for 
teaching (Thomas and Johnston 1981). Using visual options in conjunction with 
suggestions by the character, the approach involved responses to various stimuli. The 
nature of the work relies on verbal response to stimuli, questions, anthropometrics and 
ergonomics as part of the educational process. Sensory alternatives such as fabrics, 
flowers, scents and textures might also be incorporated in future versions. The 
potential remains to create new environments based on feedback 

Conclusion 

In determining this brief, part of the discussions in regards to VR often questioned the 
interaction of the participants in real time and that of the time being lived through the 
VR world, particularly as the potential for a self-narrative evolves (Gates-Stuart, 2019). 
This proof of concept proved to have many challenges due to its short timeframe for a 
point-in-time presentation, however, the collaborative aspect brought considerable 
value. Working as an interdisciplinary team including undergraduate and postgraduate 
students enabled a unique communication of knowledge across our individual 
disciplinary fields, thinking out of the box in the interpretation and structure of new 
narratives, placing ourselves in the ‘place’ of others, reframing challenges to simple 
enticement and ‘have a go’ invitation. ‘Catch Myself: Frame by Frame’ as a title is a self-
check, keeping in the frame of technology as we map human movement, a frame of 
mind as we create virtual places of memories. This proof of concept is a starter project, 
first steps to applying creative industries research with health and nursing research, 
and a call for further collaborations. 
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