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Abstract 
 

“Safe Break” is an interactive experience for people with sensory sensitivity 
to escape to a virtual “third place” when the outside world is overwhelming.  
Inspired by VR experiences that emulate the autistic experience and taking 
cues from VR Chat and Mozilla Hub, “Safe Break,” when adaptable by its users, 
can provide sanctuary and a sense of belonging to those who find it difficult to 
acclimate to visual and auditory overstimulation.  A virtual third place like “Safe 
Break” can be beneficial to young adults in fostering real world social 
engagement and can be useful when in accordance with occupational 
therapy and Ayres Sensory Integration (ASI) intervention to help develop better 
coping strategies.  This fully mobile demo can transport players to a virtual 
coffee shop—a typical example of a “third place,” social spaces between the 
home and the workplace—where the skybox outside the shop and the 
environment inside can be tailored to the user’s desired comfort level.  In 
addition, relaxing environment sounds can be customized to a player’s desired 
volume. The user interface is designed to accommodate individuals with 
varying degrees of ASD functionality.  Immersion, Presence, and Narrative 
Theory were considered in developing a convincing environment separate 
from reality. 
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Often, those on the autism spectrum and those with sensory sensitivity 

seek an escape from uncomfortable environments to areas with minimal 

distraction.  People diagnosed with ASD (autism spectrum disorder) often suffer 

from over-responsiveness to certain senses, known as “hyper-sensitivities.”  

Autism Speaks, a website dedicated to providing information and resources to 

the understanding of people on the autism spectrum, states “many people on 

the spectrum are hyper-sensitive to bright lights or certain light wavelengths 

(e.g. from fluorescent lights). Many find certain sounds, smells and tastes 

overwhelming. Certain types of touch (light or deep) can feel extremely 

uncomfortable.”   

The scholarly article “Sensory Processing in Adults with Autism Spectrum 

Disorders,” published by SAGE, in conjunction with the National Autistic Society, 

reported that 94.4 percent of their ASD testing sample exhibited extreme levels 

of sensory processing on at least one sensory quadrant of the 

Adult/Adolescent Sensory Profile Questionnaire (Crane et al. 215).  Temple 

Grandin, inventor, scientist, and ASD activist and advocate, sums up her 

accounts of overstimulation in her book, Emergence: Labeled Autistic, where 

she mentions how the senses coming from people moving, cigars, and 

perfume constantly overwhelmed her. While there is a lot of research and 

many firsthand accounts to support the need to help people who suffer from 

sensory disorders, many who suffer from overstimulation will encounter 

institutions that do not have the resources to provide accommodations. As a 

result, “Safe Break” addresses this need for people on the spectrum to seek 

places free of sensory overstimulation and for those who have not yet 
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developed coping mechanisms for combatting stimuli.  A virtual “third place,” 

adaptable by its users, can provide a sanctuary and a sense of belonging to 

those who find it difficult to acclimate to visual and auditory overstimulation, 

and can assist with developing strategies to better integrate in a neurotypical 

world. 

A “third place” is an environment for social gathering and relaxation, 

outside of living and learning/working environments.  The theory of a “third 

place,” coined by Ray Oldenburg, is meant to explain the social space between 

the home and the workplace.  These types of intermediate spaces are typically 

environments, like work and home, where people can socially interact.  

According to Oldenburg, the home is the “first” place, while the workplace (or in 

some cases, a school or university) is the “second” place (Reilly).  As stated in “A 

Virtual World and a ‘Third Place’ May Just Save Your Health,” some environments, 

like coffee shops, parks, and public libraries, are examples of “third places” in 

everyday life—serving as an additional space for individuals to feel “a sense of 

connection and belonging.” 
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Fig. 1. Starbucks Coffee, an example of a “Third Place” by design from: Assis, 

Claudia. “Starbucks Says Coronavirus Outbreak Likely to Hit Profit This Year.” 

MarketWatch, MarketWatch, 29 Jan. 2020, 

www.marketwatch.com/story/starbucks-sales-rise-7-2020-01-28. 

 

Architects, interior designers, and many more in the field of design have 

used Oldenburg’s philosophy of a “third place” to help design more engaging 

and welcoming commercial spaces.  Reilly mentions Starbucks Coffee as the 

biggest example of a space specifically designed to act as a “third place.”  The 

Indesignlive article “Why the ‘Third Place’ Is Revolutionizing the Way We Work” 

shows examples of offices (usually “second places”) that incorporate the traits 

of “third places.”  For example, the commercial office building 1 Martin Place in 

Sydney, Australia, by Siren Design and Adriano Pupilli Architects, has its own 

http://www.marketwatch.com/story/starbucks-sales-rise-7-2020-01-28
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café, lounge area, and “strategically positioned art gallery,” all specifically 

created in the designer’s eye to foster engagement.  To quote Indesignlive: “The 

ground level—of 1 Martin Place—exudes energy and is akin to a marketplace, 

making it a perfect meeting spot for friends or colleagues. The mezzanine, on 

the other hand, offers a welcoming vibe thanks to a café with multiple seating 

arrangements, enveloped by an expansive vaulted canopy of timber doweling. 

Thanks to the generous ceiling height, the sculptural insertion serves to visually 

unify nooks and circulation paths across both floors, drawing more people in” 

(Sinha). These examples of third places by design have taken inspiration from 

another, much more common example of a “third place,” the coffee shop.  

 

 

Fig. 2 & 3. 1 Martin Place from: Sinha, Pia. “The 'Third Place' Is Revolutionising the 

Way We Work: Architecture & Design.” Indesignlive, 9 July 2019, 

www.indesignlive.com/the-ideas/third-place-revolutionising-work. 

 

http://www.indesignlive.com/the-ideas/third-place-revolutionising-work
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Coffee shops have been the go-to example for a “third place” by design. 

Many who design commercial spaces take inspiration from the coffee shop, 

implementing elements typically synonymous with a coffee shop.  As 

mentioned above, 1 Martin Place featured a café to promote engagements 

among the employees who work there.  In attempting to understand the 

influence of a coffee shop as a “third place,” former Florida State University 

doctorate candidate Lisa Kinch Waxman studied multiple coffee shops in the 

Tallahassee area, taking note of each shop’s unique design traits, and how 

these traits make for an inviting atmosphere that fosters a communal and 

social activity.  In her research article “More than Coffee: An Examination of 

People, Place, and Community with Implications for Design,” Waxman stated her 

findings on coffee shops as “third places.” In the final sentences of her abstract, 

she states that in researching these coffee shops, she found that each of the 

shops she visited and studied had “its own unique social climate and culture 

related to sense of belonging, territoriality and ownership, productivity and 

personal growth, opportunity for socialization, support and networking, and 

sense of community.  Regarding feelings of community, survey findings from 

coffee shops patrons showed a positive correlation between length of 

patronage and their sense of attachment to their community.  In addition, 

feeling attached to the community was positively correlated to their happiness 

with living in Tallahassee” (Waxman 16-17). 

The sociological theory behind a “third place” can be of added benefit to 

the neurodiverse, as well as the neurotypical.  Neurotypical or not, a “third 

place” can help to establish connections among like-minded peers. According 
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to the Brookings article “’Third Places’ as Community Builders,” Stuart M. Butler 

and Carmen Diaz state their reports about the importance of support for the 

“third place” in all communities, even ones that cater to specific groups. As a 

parallel, “Gallaudet University, the Washington, D.C. university for the deaf and 

hard of hearing, has launched a ‘DeafSpace’ initiative and has been working 

with architects, students, and community members to design spaces within the 

Gallaudet campus and the surrounding neighborhood that are more 

accommodating and inclusive for those with hearing loss” (Butler). And while 

those who deal with sensory sensitivity find it challenging to socialize in 

unaccommodating environments, that does not mean that changes cannot 

be made to similar environments to foster a comparable sense of community 

that comes from engaging with a “third place.” If mechanisms cannot be 

included to cater to the requirements of those with specific needs, “Safe Break” 

can provide an alternative.  Being able to customize one’s environment to suit 

those different abilities, through a virtual safe space, can be beneficial to those 

who do not have access to or the needed resources for a “DeafSpace”-like 

room. 
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Fig. 4. DeafSpace from: Chahine, Aline. “How Gallaudet University's Architects 

Are Redefining Deaf Space.” Architecture Lab, 7 Mar. 2016, 

www.architecturelab.net/how-gallaudet-universitys-architects-are-redefining-

deaf-space/. 

 

http://www.architecturelab.net/how-gallaudet-universitys-architects-are-redefining-deaf-space/
http://www.architecturelab.net/how-gallaudet-universitys-architects-are-redefining-deaf-space/
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Fig. 5. DeafSpace from: DesRoches, David. “How a University Designed Its 

'DeafSpace'.” Education Writers Association, 2 Aug. 2017, www.ewa.org/blog-

higher-ed-beat/how-university-designed-its-deafspace.  

 

  

http://www.ewa.org/blog-higher-ed-beat/how-university-designed-its-deafspace
http://www.ewa.org/blog-higher-ed-beat/how-university-designed-its-deafspace
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Compared to traditional game development, user interface 

programming in virtual reality motivates developers to determine how to 

import a typical two-dimensional sheet of controls into a three-dimensional 

space.  VR, more interactive and immersive than the typical flat-screen TV 

media, presents new challenges when considering the additional levels of 

dimensionality.  The most common way developers have accomplished this is 

by simply placing a typical two-dimensional UI layout in the VR environment’s 

three-dimensional space.  Instead of using a mouse and keyboard or a game 

controller for interaction, users of one such VR program would point their 

gyroscopic and image-tracked controllers at the UI to select options.  

Developers have also incorporated UI into the VR environment itself.  For 

example, in early development of “Safe Break” there was an initial desire to 

incorporate a day/night cycle in case a player wanted to switch from day to 

night, the player could point their VR controller at the sun and drag it across the 

sky to accelerate the time of day.  In its current iteration, “Safe Break’s” proof-of-

concept demo lists a 2D array of custom environment settings against the wall 

of the virtual coffee shop.  Future iterations might incorporate user interaction 

that takes greater advantage of VR’s immersive qualities, like the day/night 

option mentioned above.  Being a new technology, VR developers must have a 

creative mindset toward developing new ways to interact in this revolutionary 

new medium, similar to previous technological leaps. 

Sourabh Purwar, of UX Planet, compares the approach of UI and UX 

design in VR to that of devices with capacitive touch screens, such as the iPad 

or a smartphone.  Purwar states that the same amount of creativity that went 
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into user-friendly touch interfaces must also go into the burgeoning world of 

virtual reality.  “Think about how you collaborate with a touchscreen device 

today. There are various examples that we have all developed to understand, 

for example, swiping, squeezing to zoom, and long tapping to raise more 

choices. These are altogether contemplation's that ought to be made in VR 

also” (Purwar).  Purwar states that there are three main strategies to consider in 

VR user interface development: speed, range, and mapping. VR environments 

that respond to the users’ inputs quickly, ones where players can understand 

their interactive boundaries usually incorporate speed, range, and mapping. 

Figure 6 presents a guide on what type of UI works best for different VR 

environments.  If the environment is complex, less attention will be given toward 

the UI needing to grab the user’s attention, while less complex environments, 

like a VR device’s homepage, might require UI that is front and center to the 

user.  Complex environments that are experiences in its entirety, such as a roller 

coaster simulation, might not need a user interface of any kind.  Figure 1, in part, 

illustrates much of what Purwar explains in relation to the uniqueness of user 

interface design and programming in virtual reality.  “Don’t expect people to 

know what to do and where to go,” states Purwar.  “Slow and progressive 

familiarization, visual clues, and guidance from the software should all be used 

to help the user. When you’re designing for VR, you’re designing for the 

capabilities of people as much as you’re designing for the capabilities of the 

system. So it’s essential that you understand your users and the issues that may 

come up while they experience VR.”   
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Fig. 6. Environments and interfaces chart from: Purwar, Sourabh. “Designing User 

Experience for Virtual Reality (VR) Applications.” Medium, UX Planet, 4 Mar. 2019, 

uxplanet.org/designing-user-experience-for-virtual-reality-vr-applications-

fc8e4faadd96. 

 

UI is an especially important factor to consider when developing a 

project like “Safe Break.” Users with specific needs, like sensory sensitivity and/or 

ASD, need a tool like “Safe Break” to help them function.  As a result, a UI that 

understands those individuals and their needs, based on the ASD research 

available today, will be a breakthrough in helping those with ASD or those with 

sensory sensitivity develop strategies for coping. 
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In researching for “Safe Break,” further sources and research studies 

about how certain people with ASD react to, and combat, stimuli needed to be 

gathered.  Based on research, one of the reasons people with ASD are often 

prevented from social interaction is due to hypersensitivities.  Those on the 

spectrum, or those with sensory sensitivities, often find difficulties when 

acclimating to and/or processing visual and auditory stimuli, leading to 

overstimulation. To quote Autism Speaks’ page on hypersensitivities: “many 

people on the spectrum are hyper-sensitive to bright lights or certain light 

wavelengths (e.g., from fluorescent lights). Many find certain sounds, smells and 

tastes overwhelming. Certain types of touch (light or deep) can feel extremely 

uncomfortable” (“Sensory Issues”).  Additionally, in “Sensory Processing in Adults 

with Autism Spectrum Disorders,” Crane, Goddard, and Pring’s study on sensory 

sensitivity in people on the spectrum found most of their test subjects with ASD 

exhibited some form of “hyper-sensitivity,” at a rate of almost 100%, significantly 

higher than the subjects they tested who did not exhibit any signs of ASD 

(Crane et al. 223).   

Though the Crane, Goddard, and Pring study mainly examines adults, 

studies on children with ASD may signify that sensory overstimulation diagnosis 

and treatments are also needed in adulthood.  The research journal 

“Effectiveness of Sensory Integration Interventions in Children with Autism 

Spectrum Disorders” is one such study; while mainly a study delving into 

children with ASD, they give credence to the need for accommodations for not 

just children, but also for adults with autism. “Although research into children 

with ASD has suggested that abnormal sensory responses are commonplace 
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in ASD, the finding that these responses are also present in adulthood would 

further highlight the need for this symptom to be more widely recognized. 

Second, this research has important implications regard-ing sensory 

interventions for individuals with ASD. Several sensory therapies have been 

advocated for children with ASD, although the evidence for the efficacy of 

these treatments is mixed (see Dawson and Watling, 2000). It is therefore 

important to evaluate sensory interventions for adults with ASD (particularly 

those at the higher end of the autistic spectrum) to identify the effects of these 

treatments on everyday functioning” (Pfeiffer, Beth A et al.).   

The few studies that research adults with ASD provide greater insight into 

the world of those dealing with hypersensitivities into adulthood and the 

beneficial strategies for coping.  In “Life as a Sensory Over-Responsive Adult: 

Social/Emotional Challenges,” Sarah Kyungwha Ahn interviewed 14 different 

individuals who exhibited some level of overstimulation in their lives.  The article 

found that there were links between overstimulation and common practices of 

social anxiety and withdrawal. “Respondents believed that there was a link 

between their Sensory Over-Responsivity (hyper-sensitivities) and 

accompanying social and emotional issues such as anxiety, depression, 

isolation, withdrawal, and lowered self-esteem” (Ahn 3).  In the same article, Ahn 

references that these same individuals managed to combat these antisocial 

practices and “displayed a wide range of adaptive coping behaviors including 

avoidance, control, self-awareness, relaxation, use of humor, and downtime.”  

These strategies, as well as other coping methods, have influenced 

components of and the overall purpose of “Safe Break.” In addition to being a 
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customizable world for combating sensory sensitivity, “Safe Break” provides its 

own built-in techniques for taking control.  Late into development, a picture that 

prompts deep-breathing practice was added.  Another crucial sensory 

mechanism, customizable sounds, was such an important component to get 

right; further research was needed. 

“Safe Break” required extensive research on adding compatible and 

realistic auditory stimulation, with an added level of customization.  One factor 

not initially considered before research was the type of audio source that 

worked best in VR.  According to Oculus’s development site, effective audio 

sources that are compatible with the VR environment are monophonic (single-

channel), have harmonics or overtones, wide frequencies, etc.  Real-world 

sounds have harmonics and overtones, and sine waves (which have a pure 

tone) do not commonly occur in the real world. 

The intent of “Safe Break” is to give people with sensory sensitivity a virtual, 

but realistic and familiar, environment to take breaks.  However, another 

seemingly contradictory aspect to a sound’s source is that realism should not 

always be a main goal in engineering sounds for virtual reality; according to 

the official Oculus development guide, the most realistic or “correct” sound 

might not be the perfect sound for the project’s virtual environment. “Audio 

teams must be careful not to back themselves into a corner by enforcing rigid 

notions of lifelike accuracy on a VR experience. This is especially true when 

considering issues such as dynamic range, attenuation curves, and direct time 

of arrival” (“Sound Design for VR”).  
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One of the most important metrics to consider in VR sound engineering is 

how sounds are displayed and how they reverberate in a virtual space.  This 

method of sound engineering, called spatialization, is used for auditory 

immersion.  Figure 7, below, is a visual representation of spatialization, or what 

the image refers to as “surround audio,” in relation to the user.  In a VR 

experience, what sounds the player can hear and their intensity should depend 

on where the player is located.  “Since VR is using stereo headphones, it’s 

tempting to play stereo sounds without spatialization. The drawback is these 

stereo sounds will not be positioned in the virtual world and will not respond to 

head tracking. This makes the sounds appear ‘head locked,’ as they follow the 

user’s head movements rather than feeling grounded in the virtual world” 

(“Sound Design for VR”).  As previously mentioned, these sounds should be 

monophonic in order to achieve that sense of spatialization.  Monophonic 

sounds work best for VR environments because real-world sounds are in mono.  

An audio source in VR should be treated as if they are originating from one’s 

environment.  On the contrary, stereo sounds will not work for spatialization 

because stereo sources are “head-locked” to the user.   
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Fig. 7. Mono vs. Stereo vs. Surround Audio Graphic from: Venema, Anton. “Spatial 

Audio in VR: Why and How?” Frozen Mountain Software, 

www.frozenmountain.com/developers/blog/archive/spatial-audio-in-vr-why-

and-how. 

  

http://www.frozenmountain.com/developers/blog/archive/spatial-audio-in-vr-why-and-how
http://www.frozenmountain.com/developers/blog/archive/spatial-audio-in-vr-why-and-how
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What is the experience of those with ASD or with sensory sensitivity in the 

real world, and how could a VR environment help those individuals? 

People who suffer from constantly having to live and work in overly stimulating 

environments can benefit from the ability to manipulate the more disorienting 

aspects of their surroundings, since the real world is not designed for most 

people on the spectrum.  Many people with sensory disorders suffer in highly 

populated, loud, bright, and busy environments that neurotypical people can 

generally deal with.  Being in an overly stimulating environment impedes focus 

and concentration, and the work performance and productivity of people with 

ASD, and this lack of focus and concentration causes many with ASD to 

withdraw from society.  The VR environment benefits participants who have 

difficulty socializing and those who have problems with remaining engaged in 

group or team activities due to hypersensitivities that impede their need 

and/or desire to focus.  

 

What are some of the resources to accommodate those with sensory 

sensitivity in schools and/or businesses? 

Currently, there are multiple resources, from numerous organizations dedicated 

to researching and helping people on the spectrum, that give great advice for 

accommodating those with ASD in the real world.  For example, employers 

interested in hiring people on the spectrum can look to a business-specific 

guide to help improve spaces that mitigate hypersensitivities in everyday social 

situations at their workplace.  Ireland’s National Disability Authority (NDA) wrote a 
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guide for companies that employ people on the spectrum that suggests what 

to look for in employees with ASD, including tips for making their environment 

free from overstimulation.  In the guide, titled “Reasonable Accommodations for 

People with Autism Spectrum Disorder,” NDA states: “Ensure location/tasks do 

not have excessive stimulation such as distracting sounds, smells, or sights 

including the avoidance of fluorescent lights (humming or flickering can be 

distracting). Provide sunglasses or tinted glassed to reduce light, headphones 

or earplugs to reduce sound levels and a white noise machine to mask 

distracting sounds” (14).  In addition, NDA also recommends providing separate 

rooms, actual rooms similar in many ways to sensory breaks, for employees 

with ASD to decompress.  As stated by the National Disability Association, it is 

imperative for people who want to help accommodate those with ASD or those 

with sensory sensitivity to “provide employees with a rest area/safe space to go 

(to) in times of stress” (14). 

 

How can “Safe Break” be used by institutions and/or companies working to 

help those on the autism spectrum? 

“Safe Break” can be used to further develop coping strategies in young adults 

with autism or sensory sensitivity.  Possible applications include use as a tool for 

Ayres Sensory Integration (ASI) intervention, which could help ASD participants 

develop sensory integration skills.  “Safe Break” players can use this environment 

in addition to, and in support of, occupational therapy (OT) sessions.  Schools 

and universities can use “Safe Break” as a disability accommodation option.  Or 
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players can also use “Safe Break” as a safe, personally designed space to just 

“zone out.”  “Safe Break” can be used in learning and working environments as 

an accommodation in educational and workspaces for sensory breaks for 

neurodiverse individuals and for those with sensory integration issues.  Sensory 

breaks, routinely requested in 504 or Individualized Education Program (IEP) 

learning plans, allow anxious students to exit their physical environment to a 

designated “safe space.” 

Occupational therapy and ASI intervention can use virtual “third places” 

as an additional tool in helping patients develop coping strategies.  There are 

examples of physical locations that help individuals with autism develop these 

and many more strategies.  ReClif is one example, providing yoga, athletic, and 

even music therapy, along with communication training and memory and 

motor coordination programs. As a service that offers multiple “physical 

therapy solutions” for autistic individuals, ReClif could use “Safe Break” as a tool 

to help children with ASD relax before or after physical and communication 

therapy sessions.  Training2Care, a program that operates virtual and sensory-

based immersive experiences meant to simulate autism and dementia 

(named the “Autism Reality Experience” and the “Virtual Dementia Tour,” 

respectively) could also benefit from “Safe Break.”  “Autism Reality Experience” 

participants might view “Safe Break” as a remedy to the overbearing stimuli 

they have felt and encountered. 
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Fig. 8. The Autism Reality Experience from: Training2Care, 

www.training2care.co.uk/. 

 

How does “Safe Break” provide a sensory sanctuary while also fulfilling a 

desire for social interaction? 

The desire to remove oneself from a real-world situation and the desire to 

engage in a virtual environment are not mutually exclusive. Escaping to a 

virtual “third place” provides benefits to those with ASD and to those with 

sensory sensitivity who find it hard to acclimate to the world around them.  

Those who must deal with sensory sensitivity in their daily lives are not 

http://www.training2care.co.uk/


29 
 

necessarily seeking to lead reclusive lives.  To expect that people with sensory 

disorders want to spend their entire lives in a quiet room is to not consider how 

that might diminish their overall quality of life.  This VR project set in a coffee 

shop allows for the social environment setting to be fully manageable.  A tool 

like “Safe Break” could mitigate burnout in those with sensory disorders or those 

with ASD by introducing them to stressful social environments in virtual worlds, 

providing opportunities for engagement while also providing mechanisms for 

decompression within those taxing environments.   

While those with sensory sensitivity often need calming environments, the 

desire for social interaction and social belonging that a “third place” could 

provide still exists.  There is evidence to support this theory based on research 

conducted with children on the autism spectrum.  In the research article 

“Desire for Social Interaction in Children with Autism Spectrum Disorders,” Anne 

Deckers, Jeffrey Roelofs, Peter Muris, and Mike Rinck conducted a study with 

groups of children with ASD to determine their level of desire for social 

interaction compared to neurotypical children.  They determined their findings 

by employing Social Motivation Theory, which according to “The Social 

Motivation Theory of Autism” hypothesizes that social motivation plays a 

significant role in understanding ASD (Chevallier et al.).  From their findings, the 

authors of “Desire for Social Interaction” state that “children with ASD can be 

hypothesized to display lower levels of desire for social interaction than TD 

(typically developing) children. However, considering the ‘increased loneliness’ 

findings, children with ASD may display a similar or even stronger wish for social 

contacts than TD children” (Deckers et al.).  As a result, those with sensory 
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sensitivity tend to trade their desire for social interaction for retreating alone in 

more accommodating environments. 

Overstimulation causes those with sensory sensitivity to escape the 

overstimulating “third place” to comfortable environments.  These 

environments, while not always tailored toward that person’s sensory sensitivity, 

are much more calming and relaxing than the “third places” that are meant to 

be relaxing to neurotypicals.  Multiple studies, like the article “Sensory Symptoms 

in Autism Spectrum Disorders,” examine the phenomenon, and use their 

findings to propose accommodation solutions in real-world environments.  

According to the article, children with ASD “tend to be hyperresponsive to 

sensory input may need an environment that is calm and predictable” (Hazen, 

Eric P. MD et. al).  The article proposes that environments with less background 

noise and more natural light are beneficial in helping those with ASD function 

better.  A virtual world can be helpful in presenting these accommodations in 

an immersive environment where the user can customize their surroundings, 

and thus help them function in a neurotypical world.   

 

How can virtual environments like “Safe Break” be used as tools to help 

develop social skills and serve as a sensory sanctuary? 

Users striving to integrate into neurotypical social situations can use virtual 

environments like “Safe Break” as practice tools.  Several companies have 

proposed VR-based solutions for helping individuals on the autism spectrum 

develop in multiple areas, like social skills.  Floreo is a program targeted to 
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younger children with autism who want to develop social skills.  According to 

Floreo, their program leverages “the power of Virtual Reality to develop a 

supplementary method of teaching social and communication skills for 

individuals with Autism Spectrum Disorder (ASD)” (“Delivering Essential VR 

Therapy”).  There are also other programs, like Beholder, that try to capture the 

experience of someone on the spectrum, with the hope that these experiences 

can help neurotypicals empathize with people on the spectrum.  As stated by 

Sol Rogers of Forbes, “The project’s creator, Matt Clark, founder of United Visual 

Artists (UVA) has a severely autistic 15-year-old son, Oliver. Matt built Beholder so 

he and others could see the world through his son’s eyes” (Rogers). “Safe Break” 

takes inspiration from what these programs are trying to accomplish but 

approaches the problem from the uniquely empowering perspective of a self-

controlled virtual environment.  

 

Is “Safe Break” designed for neurotypicals, the neurodiverse, or both? 

“Safe Break” is targeted toward the neurodiverse, specifically individuals who 

have not yet developed the strategies to combat their sensory sensitivity.  For 

those with sensory disorders, it can be difficult for them, at a younger age, to 

understand what their brain is processing and how to mitigate the sensory 

input.  Therefore, sensory integration and sensory treatment are usually 

recommended to those younger individuals.  As previously mentioned, there 

are multiple applications for a project like “Safe Break,” from schools and 

universities to supplement accommodations during sensory breaks, to parents 
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who want additional tools to help their child with ASD or sensory sensitivity 

achieve autonomy, to being used as a tool for occupational therapists.  

Occupational therapists, who according to the US Bureau of Labor Statistics, 

“treat injured, ill, or—in our case—disabled patients through the therapeutic use 

of everyday activities,” could use this project with ASI intervention in sensory 

integration treatment.  Since sensory integration requires an individual’s 

environment to be altered in the interim, virtual reality can be a nice alternative 

if real world rooms cannot be altered to accommodate those on the spectrum.  
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Project Overview 
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“Safe Break” provides an interactive experience for people with sensory 

sensitivity to escape to a virtual “third place” when the outside world is 

overwhelming.  The title “Safe Break” refers to accepted terminology within the 

ASD community, combining the term “Safe Space” with “Sensory Break.”  “Safe 

Break” is a simulated coffee shop where players can change the environmental 

lighting (indoor lighting, outside skybox, and directional light or “sun”), 

environmental sounds (birds chirping outside, coffee grinder, espresso 

machine), and environmental textures and setting (wall color, background 

scenery).  To create a sense of openness, the furniture, kitchen, ceiling lamps, 

and even interior walls can be removed per the player’s preference.  Late into 

development, a breathing prompt was added to assist players in developing a 

calming strategy for alleviating anxiety. 
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Fig. 9. “Safe Break” virtual coffee shop. 

 

“Safe Break” can be tailored to different types of neurotypical players, 

including those who communicate differently from neurotypicals and even 

from higher-functioning individuals with ASD.  Many of those who communicate 

in nontraditional ways or are nonverbal need different vehicles of 

communicating their emotions and their thoughts.  However, this does not 

mean that they cannot understand language.  “Safe Break,” targeted toward all 

people on the spectrum, was designed to use icon representations of each 

setting, so that those who communicate in nontraditional ways can 

understand what information belongs in what setting.   
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Fig. 10. “Safe Break” user interacting with user interface. 

 

The setting of “Safe Break” is a coffee shop because coffee shops have 

become socially neutral meeting places where people can converse about 

work.  Coffee shops are informal environments that have warm and comforting 

atmospheres, and, unlike conference rooms, library study rooms, and school 

classrooms, they are more inviting and relaxing.  To many, coffee shops are 

their “third place.”  As stated above, there is evidence to support the notion that 

the design and atmosphere of coffee shops foster communication and 

belonging.  Lisa Waxman’s “More than Coffee” research paper concluded such 

a theory, citing data gathered from behavioral observation over a long period 

of time, an image collection of the observed coffee shops’ aesthetics, and 

multiple volunteer surveys from typical coffee-shop goers.  “The key findings 

regarding the physical characteristics included patron’s top five design 
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considerations in the ideal coffee shop.  These characteristics, presented in 

order of preference included: cleanliness, appealing aroma, adequate lighting, 

comfortable furniture, and a view to the outside” (Waxman 16).   

 

Fig. 11. Coffee Shop from: Gan, Ramat. “Coffee Time – Coffee Shop & 

Restaurant.” Retail Design Blog, retaildesignblog.net/2020/04/07/coffee-time-

coffee-shop-restaurant/. 

 

“Safe Break” took a lot of inspiration from this study in the design of its virtual 

setting.  For example, the front wall features large windows where the 

directional light can shine through and where the player can view their 

selected outside world.  The furniture, kitchen cabinets, and countertops were 
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deliberately textured in earth-tone and warm colors; each of the four wall-color 

options create a calm and appealing space.  The selection of calming sounds 

was also considered; sound effects for this project were sourced online from 

Freesound.org, a website dedicated toward providing royalty-free sound 

effects at no cost to the user.  Games and experiences, like “Safe Break,” go to 

Freesound when creating or sourcing the sounds themselves are not viable.  

Freesound was able to provide the sounds—birds chirping, coffee grinding, 

espresso pouring, and crowd chattering— behind “Safe Break’s” ambiance. 

Unity 3D, along with Unity’s included XR plugins, has been a go-to for 

many who are interested in game design or using game design as a tool to 

help others.  Those who have a good skillset for Unity 3D and its commonly 

used programming language C# have the power to create interesting and 

exciting games and simulations.  These developers have the technical ability to 

use Unity to comment on and to provide solutions to societal issues through 

innovative game design.   
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Fig. 12. Unity3D editor screenshot of “Safe Break” project file. 

 

Much of the 3D modeling for “Safe Break” was done over the summer, 

using Autodesk Maya, an all-in-one tool for 3D modeling, animation, character 

rigging, lighting, shading, and rendering applications.  Its influence in creative 

applications date back to the development of the Disney movie Dinosaur in 

2000, according to a Wikipedia article, citing the book Learning Games: The 

Science and Art of Development by Scott J. Warren.  It has since been adopted 

by the animation and visual effects (VFX) industry, and eventually the video 

gaming industry.  For game developers, assets 3D modeled in Maya are usually 

exported as OBJs or FBXs to be used in game engines like Unity.  Even though 

there are plugins in Unity for 3D modeling, Maya gives 3D environment and 
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prop artists more options, resulting in more detailed and realistic objects, that 

helped to create a convincing environment like “Safe Break.”   

 

 

Fig. 13. Autodesk Maya 2018 screenshot of “Safe Break” 3D models. 

 

Substance Painter is a resourceful tool for texture artists who want to 

replicate existing textures usually found the real world for video games and 3D 

animations.  Substance Painter is part of the Substance line of texture software 

originally developed by Allegorithmic (in France), but has since been acquired 

by Adobe.  Substance Painter, specifically, provided “Safe Break” with a robust 

selection of unique preset textures (wood, fabric, and plastic) and texture 

effects (details like rust, dust, and scratches, known as masks).  In addition, 

texture artists can create textures using preset brushes, which helped 
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immensely when trying to replicate “Safe Break’s” marble kitchen countertops.  

While not a perfect representation of a marble countertop, the effect was close 

enough to the real thing that it did not matter. 

 

Fig. 14. Substance Painter screenshot of a textured photorealistic pear. 

 

“Safe Break” was purposefully designed to run on the wireless Oculus 

Quest 2.  The Quest 2 is the latest iteration of the Quest line of Oculus VR 

headsets, featuring a higher-resolution and high-refresh rate screen 

compared to the original, which gave “Safe Break” a greater immersive 

experience.  Since the Oculus Quest 2 is a standalone VR headset that doesn’t 

require a cable to link to a PC to run, virtual boundaries can be set anywhere, 

and the user can be fully mobile without having to worry about wires.  Since 

development had to be done on a Windows PC, the Oculus Link function came 
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in handy.  The Link cable allows the Quest and Quest 2 to run the company’s 

now-discontinued series of Rift headsets with all Rift-compatible PC programs, 

like the Unity game engine.  This was immensely helpful when testing “Safe 

Break,” since any issues that were found in testing could be fixed immediately in 

Unity, and then retested without having to build and then upload to the quest 

headset. 

 

 

Fig. 15. Oculus Quest 2 from: Castle, Katharine. “Oculus Quest 2 Review.” Rock 

Paper Shotgun, Rock Paper Shotgun, 13 Oct. 2020, 

www.rockpapershotgun.com/oculus-quest-2-review. 
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Design Precedents 
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Initial inspiration for “Safe Break” came from a desire to replicate a social 

experience in a virtual environment.  Programs like VR Chat and Mozilla Hub 

showed that virtual social interaction could be possible and potentially 

beneficial for those who are not comfortable in real-world social situations.  

VRChat, as stated by G2 Learning Hub, “is an immersive virtual reality social 

platform that allows users to interact with other 3D characters, or avatars.”  

Character avatars can represent the player’s likeness, or reflect their 

personality and interests, since VR is not limited by the boundaries of the known 

world.  Virtual reality provides the opportunity for unlimited customization, a 

factor that stuck through the planning and development of “Safe Break,” since 

VRChat’s many unique worlds could be customized, as well.  After some 

conversation, there was consensus that the project needed to pivot to a more 

central purpose, one that drew from personal experiences.  The result, after a 

more focused research list, was a project that empathized with those who 

suffer from overstimulation, specifically those with ASD. 
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Fig. 16. “Room of Summer Solitude” VRChat world from: Young, Ann. “Top 9 Best 

VRChat Worlds.” FixThePhoto.com, fixthephoto.com/best-vrchat-worlds.html. 

 

A desire to recreate social worlds in VR developed into a specific need to 

explore issues about sensory sensitivity.  Research resulted in the discovery of 

VR experiences that emulate the discomfort and overwhelming feelings from 

sensory stimuli.  In “How Virtual Reality Is Transforming Autism Studies,” in 

Spectrum (an online publication devoted to ASD-related issues), George 

Musser discusses how virtual experiences, like “The Party” (produced by The 

Guardian and Lucy Hawking) and “Autism TMI” (produced by Don’t Panic), give 

neurotypicals a peek into the reality of people on the autism spectrum.  Both 
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films are viewable from all directions with a 360-degree capable VR headset (a 

Google Carboard or Samsung GearVR at the basic level).  

“Autism TMI” allows users to experience the mall from the vantage point 

of a child with autism with their distracted parent.  Each of the child’s sensory 

stimuli is expressed visually: the user is aware that they are sensitive to bright 

lights because lights flicker and are overexposed, and they are also aware of 

auditory stimuli, like the sounds of heels on a marble surface, because those 

sounds are amplified.  “The Party” is effective in a similar vein; it tells the story of 

someone with ASD who tries to manage through a family party without coping 

tools and mechanisms.  They are impeded by a crowded residence, constant 

conversations, and bright lights.  And like “Autism TMI,” these impedances are 

expressed visually.  The constant overstimulation culminates in the entire scene 

literally freezing in place, after one of the party members open a bottle of 

champagne as the crowd cheers.  Both “The Party” and “Autism TMI” end with a 

parent or guardian realizing that their kid is not coping with their environment, 

respectively, and takes them to a safer and quieter location.  These endings 

shaped much of what “Safe Break” was designed to accomplish—a sanctuary, 

implied by both creators, being the best solution for both protagonists. 

“Safe Break” was inspired by real-life “sensory room” examples like those 

seen in multiple airports, that are designed to curb sensory anxiety.  Dedicated 

“sensory rooms” help specific groups, like people on the autism spectrum, to 

relax, to develop coping strategies, and to prepare for the stressors of the 

outside world.  These specifically designed rooms are needed for children and 
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adults alike.  NPR’s Morning Edition reports on these airport sensory rooms, like 

the one in Pittsburg International Airport, that help autistic children and adults 

to relax and to prepare before and during flights.  In “Kids and Adults with 

Autism Flying Easier in Pittsburgh, with Airport's Help,” Kerry Mauger, Special 

Projects Manager at The Arc, an organization that serves individuals with 

disabilities and their families, states the importance of the sensory room: “The 

needs are the same for children and adults: If you're on the autism spectrum 

you need a safe place to go to recharge." 

 

 

Fig. 17. Pittsburgh International Airport sensory room from: Davis, Kathleen. “Kids 

And Adults With Autism Flying Easier In Pittsburgh, With Airport's Help.” NPR, NPR, 8 

Aug. 2019, www.npr.org/sections/health-shots/2019/08/08/746936601/kids-and-

adults-with-autism-flying-easier-in-pittsburgh-with-airports-help. 

http://www.npr.org/sections/health-shots/2019/08/08/746936601/kids-and-adults-with-autism-flying-easier-in-pittsburgh-with-airports-help
http://www.npr.org/sections/health-shots/2019/08/08/746936601/kids-and-adults-with-autism-flying-easier-in-pittsburgh-with-airports-help
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 In addition to proving a calming atmosphere, there is a section of 

Pittsburgh airport’s sensory room “designed to replicate an airplane cabin, 

complete with airplane seats, trays, windows and overhead compartments, so 

kids and adults can get used to the feeling of sitting on a plane.”  As a tool for 

dealing with stressful real-world environments, “Safe Break” is a virtual 

representation of the Pittsburgh Airport sensory room, but with the added ability 

to customize a user’s environment anywhere, and in any stressful situation.  
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Fig. 18. Mock airplane seats, Pittsburgh International Airport sensory room from: 

Davis, Kathleen. “Kids And Adults With Autism Flying Easier In Pittsburgh, With 

Airport's Help.” NPR, NPR, 8 Aug. 2019, www.npr.org/sections/health-

shots/2019/08/08/746936601/kids-and-adults-with-autism-flying-easier-in-

pittsburgh-with-airports-help.  

http://www.npr.org/sections/health-shots/2019/08/08/746936601/kids-and-adults-with-autism-flying-easier-in-pittsburgh-with-airports-help
http://www.npr.org/sections/health-shots/2019/08/08/746936601/kids-and-adults-with-autism-flying-easier-in-pittsburgh-with-airports-help
http://www.npr.org/sections/health-shots/2019/08/08/746936601/kids-and-adults-with-autism-flying-easier-in-pittsburgh-with-airports-help
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Theoretical Framework 
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Immersion drives VR development. A VR application that cannot strongly 

convince the player that they are in a real environment is not an effective 

experience.  After much trial and error over many years of development, VR 

professionals and computer scientists have come up with multiple tools and 

have refined the technology to a point where VR software and hardware have 

the potential to make a player believe they have been transported to another 

world.   

Thanks to ever-impressive strides in technology over the last few 

decades, the average person has the ability to experience immersive VR worlds 

in their homes. VR has a long history of development that shaped the eventual 

consumer headsets launched by Oculus and HTC, and eventually by Microsoft 

and Valve, in the mid-2010s, and thanks to the advent of home computers 

powerful enough to make high-end household VR headsets function, everyday 

people can get into VR and experience a new level of immersion through these 

devices.   

VR scholars and developers have deliberated, throughout the 

development of VR, on what it means for a virtual world to be immersive.  When 

the player puts on a present-day VR headset, they might feel a sense of 

immersion through sight and sound, but due to limitations cannot touch, smell, 

or taste what’s in the virtual world.  In the 1994 article “Immersion vs. Interactivity: 

Virtual Reality and Literary Theory,” Marie-Laure Ryan states multiple challenges 

that had yet to overcome in the world of VR, at the time of publication, and lists 

some aspects of immersion that the technology still have not yet addressed to 
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this day.  One of the aspects of immersion that plagued early VR developers 

was the devices’ displays; according to Ryan, “Since immersion depends on the 

vividness of the display, its factors are closely related to the devices that lead 

to realism in representation” (Ryan 5).  Today’s gaming PCs with the latest 

dedicated graphics cards can mitigate the problems associated with bad VR 

displays, like nausea, thanks to high-resolution screens with high refresh rates.  

The latest crop of VR headsets can achieve a good sense of realism through 

sight, although highly detailed and high-poly graphics that would typically work 

for PC gaming on a monitor would eventually have to scale down to work in VR.  

Since overstimulation is a major factor in “Safe Break,” it is imperative to execute 

these ideas well. 

The theory of presence is often referenced in virtual reality immersion 

studies.  Prescence in VR spawns from the theory of telepresence, a term 

coined by computer scientist Marvin Minsky.  According to Minsky, telepresence 

is “where remote users’ experiences would be so similar to actually being there 

that there would be no noticeable difference” (Rae et al. 1).  According to the 

Microsoft and University of Wisconsin in Madison research article, “A Framework 

for Understanding and Designing Telepresence,” examples of telepresence, 

based on studies and surveys, literary examples, and what the article calls “the 

construction of two design probes,” include teleconferencing, controlling the 

movements of robots from afar, and even virtual reality.  “From work on the use 

of these systems in specific domains, such as medical, education, or office 

settings, to the development of novel systems such as flying telepresence 

blimps or three dimensional embodiments of the remote user, the diversity of 
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approaches has not only allowed exploring many different avenues of 

research, but has also informed our understanding of how these systems 

mediate our communications” (1).  However, presence encompasses a more 

general viewpoint of examining what makes something real; accomplishing 

that sense of existing in a virtual world has become a topic of discussion within 

the VR community.  Many have attempted to make a standard guide about 

how virtual presence works for VR developers. 

 

 

Fig. 19. Mel Slater from: Bye, Kent. “Mel Slater's Theory of VR Presence vs an 

Elemental Theory of Presence.” Road to VR, 14 July 2017, www.roadtovr.com/mel-

slaters-theory-vr-presence-vs-elemental-theory-presence/. 
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Getting VR developers, and the VR curious, to understand how presence 

is crucial to virtual reality required VR experts to create guides that 

recontextualized VR-specific aspects of presence into specific groups or 

sections.  Two unique perspectives on presence are usually referenced.  The 

first, coined by Mel Slater, breaks presence into two components: Place Illusion 

and Plausibility Illusion.  According to the “Voices of VR Podcast,” Place Illusion “is 

when your perceptual systems are fooled into believing that you’re in another 

place” due in part to VR technology itself.  Place Illusion is defined similarly to 

immersion.  In the podcast episode description, Slater uses VR displays as an 

example for understanding the Place Illusion, and as mentioned previously, 

using low-latency and high refresh rate screens in VR headsets would be 

beneficial in not only achieving immersion, but also in proving Slater’s theory.   

The Plausibility Illusion, in contrast to the Place Illusion, is more cognitive 

based.  To successfully achieve the Plausibility Illusion, a VR player must 

understand how a developer’s virtual world works and how that world takes 

points and inspiration from real-world environments.  According to the “Voices 

of VR Podcast,” the Plausibility Illusion is successful only when the player can 

“perceive the virtual world as being coherent in its construction.” Meaning, 

virtual environments should meet a player’s expectation on that environment’s 

behavior and corresponding inputs by the player. The Place Illusion, in contrast, 

is perception-based, where successful applications of believable environments 

can convince the player that the world they inhabit is real.   
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The Elemental Theory of Presence takes Slater’s theory further by splitting 

presence into four categories, where each section is given its own element. In 

episode 502 of the “Voices of VR Podcast,” Kent Bye develops his own theory of 

presence, developed from multiple interviews of people with knowledge in 

presence research. Bye’s theory is typically represented as a pie chart, split 

equally into four equal sections: Social and Mental Presence, Emotional 

Presence, Embodied Presence, and Active Presence.  In addition, each aspect is 

tied to a specific “element.” Social and Mental Presence is typically represented 

as air, Emotional Presence is water, Embodied Presence is earth, and Active 

Presence is fire.   

 

  



56 
 

 

Fig. 20. Elemental Theory of Presence from: Bye, Kent. “Using Experiential Design 

to Expand VR Presence Theory.” Road to VR, 19 July 2017, 

www.roadtovr.com/using-experiential-design-expand-vr-presence-theory/. 

 

“Voices of VR” expounds on how each element is tied to each respected aspect 

of presence:  

“The earth element is about embodied presence where you feel 

like your body has been transported into another realm and that 

it’s your body that’s there. The fire element is about your active and 

willful presence and how you’re able to express your agency and 

will in an interactive way. The air element is about words and ideas 

and so it’s about the mental & cognitive presence of stimulating 

your mind, but it’s also about communicating with other people 

http://www.roadtovr.com/using-experiential-design-expand-vr-presence-theory/
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and cultivating a sense of social presence. Finally, the water 

element is about emotional engagement, and so it’s about the 

amount of emotional presence that an experience generates for 

you.” 

In many different aspects of design, one can see a narrative-like 

progression or elements of narrative storytelling.  This can be attributed to 

designers using Narrative Theory, or the study of how narrative impacts 

people's understanding of the world, in their work.  According to Ohio State 

University’s Project Narrative, “Narrative theory starts from the assumption that 

narrative is a basic human strategy for coming to terms with fundamental 

elements of our experience,” and include the passage of time, process, and 

change.  A good narrative that takes into value these elements, connects visual 

and lyrical dialogue, setting, and/or characters, to storytelling themes 

commonly seen in our real world.  Narrative theory can be beneficial in multiple 

different capacities; for “Safe Break,” it opened up a pathway for helping to 

develop UI that nonverbal users can engage with.   

Since not everyone with ASD behaves, processes information, or 

communicates the same way, it would be safe to assume that a tool like “Safe 

Break” can use Narrative Theory to accommodate different levels of 

communication in a virtual world, through more intuitive UI.  Icons created in 

Adobe Illustrator, not just words, for “Safe Break’s” tutorial were developed to tell 

a story.  UX Planet provides a simple guide for storytelling in UI with three simple 

principles: Consistency, Understanding, and Dedication.  When designing UI, a 
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consistent style that all players on every level of communication can 

understand and relate helps in the effectiveness of its storytelling. 

 

  

Fig. 21-23. Icons for directing players on how to teleport within “Safe Break.” 

 

In addition to UI design, “Safe Break” itself draws from Narrative Theory by 

inadvertently telling the story and experience of people who have dealt with 

and will deal with overbearing stimuli for their entire lives.  “Safe Break” attempts 

to provide a solution for those who might not have always had access to the 

best accommodation tools for their neurodiversity.  In addition, those who 

might not be completely convinced that accommodations are important can 

be convinced otherwise and be persuaded for the continuous need for 

accommodation support.  While “Safe Break” is a tool for helping people, it can 

also be used as a way to educate and inform neurotypicals on the importance 

of accommodating for people with sensory disorders and the need for 

individuals with ASD or with sensory disorders to find a place to escape and 

focus.   
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Process and Evaluation 
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“Safe Break” went through multiple different phases of planning before its 

most recent iteration.  Initially, there was an emphasis on making a VR 

experience that simulates real world social programs, like VRChat and Mozilla 

Hub VR.  As mentioned above, it was interesting to see a program that 

attempted to incorporate that sense of connectedness that many popular 

social media apps try to convey, but with the added simulation of in-person 

interaction. That version of the project would have been a VR-within-VR 

narrative that imagined how a program like VRChat would function in the 

future, when VR is not only more advanced, but hopefully more widely 

adoptable.  In a following revision, the project proposed a solution to the 

problem of sensory sensitivity, but this iteration was still an interactive VR 

narrative-driven experience.  It made much more sense, in final discussions, to 

create the solution itself as a fully interactive VR experience where the player 

could travel anywhere within the coffee shop.  Previous iterations proposed a 

similar solution, but as a linear narrative where the player was tied to a single 

location, a term commonly referred to as “on-rails.” 

3D models for the furniture and the coffee shop were taken from multiple 

reference images of furniture, appliances, and fixtures from IKEA, Design Within 

Reach, and Amazon, among other sources.  As mentioned in the “Project 

Overview” section, these models were made in Autodesk Maya to be textured in 

Substance Painter.  The 3D models were created to be as faithful to the original 

reference as possible, and textures were selected and created to replicate 

real-world textures as accurately as possible.  In addition, measurements for 

doors were referenced from actual blueprints for commercial interior doors.  



61 
 

Unfortunately, the doors did not make it into the final proof-of-concept, 

however they will likely be incorporated in future iterations. 
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Fig. 24 & 25. Select renderings of coffee shop layout and 3D modeled objects.  
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 Since VR is unique to traditional game development, there are several 

boxes in Unity’s project settings that developers must make sure they tick for 

their project to build and run successfully on the necessary VR device(s).  

Oculus’s site for VR developers provides a comprehensive guide for preparing 

Oculus VR Devices, and game engines like Unity and Unreal Engine 4, for VR 

development.  Devices then must be set up for development and debugging; 

for Oculus devices, developers must register to Oculus, and then toggle the 

“Developer Mode” setting on the Oculus’s phone app.  For Oculus Quest 

developers, the final step for is to plug in the device to a computer using a USB 

cable and allow for debugging via USB.  On the game engine side, developers 

must follow specific steps to make their game engine ready for VR.  For “Safe 

Break,” which was developed on Unity, Oculus provided handy resources 

pertaining to package identification, VR support, rendering, and game quality.  It 

is important to recognize that project preferences will vary from VR headset to 

VR headset.  For example, when compiling and building a project, a PC-

tethered headset, like the Valve Index and Oculus Rift, requires the build to be 

set to Window’s x86-64bit architecture.  The Oculus Quest and Quest 2, on the 

other hand, run off Google’s Android mobile architecture.  The Unity build 

package for Android is a free, but separate, asset that can be downloaded 

when, or even after, installing any available Unity versions.  “Safe Break” runs on 

Unity version 2020.1.17f1.  For testing purposes, the build architecture was 

switched back to Window’s x86-64bit to be compatible with the Quest and Link 

cable connection as mentioned in “Project Overview.”   
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Once initial setup for “Safe Break” was completed, a head-tracking 

system, called a camera rig, was needed for users to be able to rotate their 

heads inside of a VR scene.  The camera that is included in every new Unity 

scene is static, and while the VR headset can output whatever that camera 

sees, both in testing and in final build, the user will only see that static view.  As a 

result, users can experience immediate motion sickness since they do not have 

that full range of motion that a VR application offers.  In addition, developers 

usually consider how a user will be able to traverse the scene, especially 

outside the bounds of the allotted VR space.  In a typical camera rig, like the 

one that “Safe Break” used, several game objects and scripts are combined 

into what Unity calls a prefab, and with the right inputs, that prefab will allow for 

headset movements to rotate and translate the camera within the scene.  In a 

way, VR camera rigs share some similarities to first-person cameras in a non-

VR application, except the player can move, jump, and crouch using their real-

life movements, rather than with buttons on a controller. 
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Fig. 26. Unity Editor screenshot of “Safe Break,” featuring camera rig boundaries. 

 

“Safe Break” was designed to be a large, open space for people to 

traverse, and VR teleportation has become a handy solution for crossing 

expansive VR worlds or for navigating to specific places instantaneously.  

Teleportation was an important tool to add to “Safe Break,” since the virtual 

coffee shop might be much larger than some player’s real-world boundaries.  

While developers can take lots of time and effort to accomplish their own 

camera rig and teleportation system, like in the earlier days of VR development, 

kits and packages specifically make for VR development have become a time- 

and energy-saving alternate to making and scripting these complicated 

systems themselves. 
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Fig. 27. “Safe Break” user directing teleport reticle. 

 

The Unity Asset Store offers multiple different packages to make it easier 

for developers to get the basic foundations of virtual reality programming 

down, like camera rigs, game-object grabbing, and teleportation.  These 

packages, many of which have been developed by large contributors to the VR 

space like Valve, Oculus, and Unity, offer packages containing camera rigs, 

teleportation prefabs, object grabbing prefabs, and even hand and controller 

models. “Safe Break” incorporated Unity’s included XR Interaction toolkit, 

however in previous VR projects, the SteamVR or Oculus Integration packages 

were used.  Each package was found to have their own advantages and 

disadvantages. 
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SteamVR, created by Valve, the makers of the Index headset, allows 

developers to use a package that is supported by Valve’s popular online game 

store Steam, which currently has one of the most extensive collections of PC-

tethered VR games.  However, this means that games made using the 

SteamVR plugin cannot support Oculus’s own store for VR programs, nor can it 

support the Oculus Quest, unless paired to an Oculus Link.  Therefore, VR 

developers that use the SteamVR package to develop for games cannot take 

full advantage of the Quest’s wires-free mobility.  This ruled SteamVR out as a 

potential package to use for “Safe Break.”  Games made with the Oculus 

Integration Package, on the other hand, can be uploaded to both Steam and 

to Oculus’s own store.  The Oculus Integration Package is the company’s own 

development kit for those who want to create VR applications for the Rift, Quest 

and, since-discontinued, Go line of headsets.  While initially compelling to 

develop “Safe Break” for the Quest 2 using Oculus’s own package, the lack of 

recent support, even from Oculus themselves, and the package’s tendency to 

lose functions after each update were major disadvantages in developing 

“Safe Break.”  Other packages, like VRTK, exist, but Unity’s own new and robust XR 

Interaction Package ended up being the best choice during the development 

of “Safe Break.”  

The Unity XR Interaction Package is a recent addition to the Unity Editor, 

but its seamless integration with Unity, along with its more supportive and 

knowledgeable community made it a winner.  Compared to the Oculus 

Integration Plugin, the XR Interaction Package is more up to date, and not unlike 

Unity itself, has great documentation and the support of a large community of 
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developers, like YouTuber “Valem,” who was helpful in providing guides on how 

to add a camera rig and teleportation to “Safe Break.”  Valem also helped when 

it came to developing interactions with the UI.  

User interfaces (or “Canvases”) made up the main chunk of time during 

“Safe Break’s” development.  This was partly due to getting the interactions 

themselves working without any glitches or bugs.  In Unity, there are three ways 

to display a canvas in a game.  For most games, the canvas is set in “Screen 

Space – Overlay” and “Screen Space – Camera.” These settings freeze the 

canvas in place of either a computer monitor or the game’s camera.  For VR 

Games, a static canvas may not be the best practice, because it might cause 

disorientation in the player.  Whatever information that a developer wants to 

display on the VR cameras has to be small enough to not distract from the 

virtual experience.  For “Safe Break,” like most VR applications, the canvas is 

usually set to “World Space,” meaning that it can be placed within the 

environment itself, instead of being tied to a computer monitor or to a camera.  

Regarding interactions, buttons had to be mapped to do specific functions 

that varied depending on where the player would be pointing the right 

controller.  The right trigger button is programmed to either function as a 

teleporter, whenever a teleport reticle appeared in the scene, or to select UI 

when pointing at the canvas.  During development, it was quite challenging at 

times to map buttons since Unity had recently updated the input system for XR 

devices.  Luckily, the updated documentation helped make development 

smoother.   
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For “Safe Break,” the UI was placed against one of the inside walls of the 

coffee shop, right in front of the player’s view at the start. On the canvas, there 

are three rows of settings: The first section is dedicated to the lights, both inside 

the shop as well as outside, the second dedicated to the environment sounds, 

and the third dedicated to the Skybox (outside environment background from 

a 360-degree image) and furniture.  Each light and sound setting could be 

changed by selecting three icon buttons representing “low,” “medium,” and 

“high,” or by toggling a slider underneath the buttons.  Due to the needs of the 

project, the lighting is rendered in real time, so that the player can change the 

light in real time, however at the same time, lighting effects like shadows are 

baked into the scene to give a more realistic look.  In the third section of the 

settings panel, different skybox images can be selected from a dropdown 

menu, and users can change the colors of the walls using buttons, with each 

color representing each wall color.  Furniture, appliances, kitchen cabinets, and 

interior walls can be deselected from the room using checkmark toggles.  Due 

to the baked lighting, shadows do remain when objects are deselected.  A 

future iteration might look into and address re-baking the lighting after each UI 

selection. 
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Fig. 28. Unity Editor screenshot of “Safe Break” coffee shop UI. 

 

Only two people were able to test “Safe Break” due to the global 

pandemic.  To limit the spread of COVID-19, there were not any plans to 

schedule in-person meetings.  There was consideration to contact members of 

a group of mothers with children on the spectrum, but COVID-19 put a wrench 

into any future meetings with that group, and thus any attempts to contact 

people with ASD or those with sensory sensitivity to schedule a meeting to test 

“Safe Break.”  The people who were able to test “Safe Break” were not entirely 

used to the control set of the Oculus Quest’s controllers, so additional 

measures had to be made in order to make the project more user-friendly.  As 

time and safety measures provided opportunities, additional users were able to 

test “Safe Break.”  
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Future Work, Conclusions, and Continuing 
Research 
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“Safe Break,” in its current iteration, is a well-executed proof of concept 

that previews a larger idea.  Virtual reality, being a relatively new medium, has a 

lot of promise and has the potential to be used in several applications.  The 

case for “Safe Break” would not be as effective in any other medium.   

Possible future iterations of “Safe Break” could allow for further 

customization, more fine-tuned controls, and more detailed environments.  In 

addition, further testing with people on the spectrum can yield more feedback 

and data on which aspects of “Safe Break” work and which ones could be 

improved.  In a post-pandemic world, and with more resources and 

opportunities to find and to recruit neurodiverse individuals to test “Safe Break,” 

the overall project can yield better results.   

A future iteration of “Safe Break” could improve its sense of presence 

through improvements in its sound design.  The current selection of sounds in 

“Safe Break” gives a good sense of realism and immersion, but using quality 

environment sounds would improve the project significantly.  A more consistent 

approach to retrieving sounds, using the same equipment, would help improve 

the environment’s immersion.  More calming environment sound effects and 

music could also be added as additional selections, broadening the 

customization.   

In addition to quality improvements, there is also interest in adding 

features to “Safe Break” that were proposed initially.  A breathing prompt within 

the coffee shop was initially going to be saved for future iterations but was 

then implemented late in the development of this current iteration.  Future 
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versions might add more tools that benefit the player in developing coping 

strategies, similar to the “Remember to Breathe” artwork, among other features.  

One idea that was originally bounced around in early development was for 

controller pointers to be used as drawing tools for distraction inside virtual 

sensory breaks.  This idea stemmed from experiencing TiltBrush, a VR painting 

program created by Google that showed what could be possible when 

applying traditional applications to room-scale virtual reality.  While this 

program is far from a coping mechanism, it does promote the user to be 

creative, and make use of the VR space.   

“Safe Break” comes from a very personal place.  It was created to help 

others access another resource to acclimate to the world.  This project was 

created by someone who had a supportive family that thought outside the box 

and had to find alternate ways of teaching sensory integration.  The support 

from family, the accommodations provided by multiple schools and 

universities, and the strategies and methods developed over the years makes it 

possible for a person with ASD to experience academic and social 

environments.  The development of “Safe Break” is meant to give back to those 

who might have less while dealing with more.  “Safe Break” is inspired by that 

desire to want to experience social places, like parks, arcades, and coffee 

shops, just like everyone else. 
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