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Introduction 
 

Our University of Washington HCDE Capstone team, the CalmCats , in partnership with a Virtual 
Reality product development team at Intel, asked the question: 
 

How might we enable a stressed user to effectively 
take control of their mind and anxiety with meditation 
practices in virtual reality? 

 
The CalmCats team completed a robust initial phase of research, with a combination of 
competitive analysis, literature review, interviews and surveys.  Through that research we were 
able to define a clear playing field of competition and many opportunities to deepen a person’s 
experience through the use of virtual reality.  These findings are presented in depth in a prior 
report and outlined in design ideation sections later in this report. 
 

 
With the research phase complete, and our opportunities spotted, we began to explore design 
concepts.  The research afforded us a set of design guidelines and sparked many insights and 
possible bright ideas. The four team members initially worked as individuals, taking key points 
from the research and turning them into very high level quick sketches and outlines of 
capabilities.   We then went through exercises to combine and improve the concepts into a 
cohesive single approach.  
 
As a team, we created a thorough list of functional requirements and ranked these as high, 
medium, or low in importance for the final model.   It is important to note that this document 
focuses on the ideal end state, which may in fact require a skilled team of designers and 
developers a great deal of time and cost to produce, and which in fact far exceeds the 
capabilities of our team to produce within our short exploration’s timeframe.   Thus, when we 
ranked items, these were in terms of the benefit to an end user with a final full scale model. 
 

 



 

In the next phase of this project, we will choose only a few of these experiences which present 
the most interesting or challenging or controversial ideas to prototype and test.  The selection 
of the testable items included several evaluation factors: 

● The requirement or scenario should be of perceived of high importance and interest. 
● The scenario should inform key experiences or navigation elements of the final product. 
● The scenario should, moreover, present an interesting design exploration opportunity, in 

that perhaps a variety of test methods might be needed to confirm the experience. 
 
From a pure product usability standpoint, our focus is on providing people with an effective 
meditative experience, which meets user goals, affords them different options for proven 
methods of entering a meditative state, and propagates its positive effects. We expect that 
users will come out of the VR meditation with less anxiety and stress, and increased mental 
clarity. Although different from traditional meditation, VR meditation can provide a 
research-driven approach to a technology-supported, completely immersive, and personalized 
experience. 
 
This team’s work, while surely focused on an effective end product of benefit to users and 
possible benefit to Intel company, is also focused on the new processes required for design for 
Virtual Reality.  This VR space is still somewhat of a wild west of design, similar to mobile 
computing in the early 2000’s.   Standards of design are not solid, and tools of design, 
prototyping, and user testing are somewhat lagging the technology they serve.  Thus our team 
will spend extra time deep diving and exploring different ways of testing key components.   This 
will be explored in more depth in our third deliverable, for prototyping and user testing, but is of 
interest now in the brainstorming and design process and prioritization exercises, so that we 
might choose sufficiently interesting and challenging areas of focus. 
 
 
 
 
 

 
 
  

 



 

 

Key Opportunities 
 

Our competitive research, interviews, and surveys highlighted many opportunities in the area of 
VR for guided meditation.  The market of meditation guides appears at first glance to be 
somewhat saturated, with already other VR meditation programs, and hoards of apps, youtube 
videos, and TV programs available for consumption and support.  
 
These solutions, upon closer inspection, revealed a lot of shortcomings.  Our research 
indicated that many users abandoned these solutions shortly after using for a few times, finding 
them boring or repetitive, and quickly outliving their usefulness.   Our surveys and interviews 
indicated that whether meditating without media support, or with, people continued to describe 
a problem of their minds disengaging from their meditation practice.  Distractions and 
interruptions were a primary issue, though even in an ideal state, many complained of their 
minds disengaging from the practice and losing focus.   Our challenge was to use all the power 
of VR to overcome these limitations and concerns. 
 
In seeking our solution we kept key design principles in the forefront during our ideation 
exercises: 
 

● Engage the full potential of VR.  With so much potential, some users saw the 
technology of VR as potentially at odds with the most basic forms of meditation.  Would 
a user who might simply close their eyes and focus on their breath find a benefit in 
virtual reality assistance?   How would open eyes and the use of controllers affect their 
meditation?  With this challenge in mind, we sought to include visual stimulus and hand 
gestures as optional within the experience.  Otherwise we felt that the need for VR might 
be minimal. 

 
● Honor the basics of meditation.  Even though VR presents a lot of opportunities, we 

also had a basic principle that whatever we chose should fit within and honor the tried 
and true principles of meditation.  WIth a practice spanning thousands of years, what 
could modern technology do to enhance and deepen the practice?   In our design 
practice, we took things far, but then always tried to rein them back in if they became 
too game-like or lost track of supporting end goals of relaxation and focus. 

 
● Entertain option of a “flow” state beyond pure meditation.  Where the team chose to 

potentially allow a stretch was toward a state of “flow”, where perhaps the inclusion of 
VR stimulus and response might not create the stillness of what one might perceive as 
traditional meditation.  Perhaps it might approach something closer to a state of “flow”, 
where the sense of time and self is suspended but in a more dynamic way.  Our 
consultant at Intel’s own meditation group supported this approach, noting that mindful 
visualizations and motion are actually rooted in early yoga and meditation practices. 

 
● Ensure extremely configurable.   One thing was clear from our research, which was 

that there was a wide  variance in preferences among the meditation community.  Thus 
in all design decisions we sought to provide configurability, allowing the key features 
that were desired by certain users to not interfere with the practice of another. 

 



 

 
 
In the following sections of the report, we will describe our ideation and storyboarding 
processes, and will lay out a preliminary vision for a long term robust product.   Even entering 
into the first meditations, grounded by our research, we had a goal to incorporate several of 
these key opportunities: 
 

● 360 Video.  This was one of the most glaring wants from those we interviewed. 
Essentially “I want it to take me to somewhere beautiful and peaceful.”  This combined 
with statements of boredom with the scenes offered by other current products, led our 
team to prioritize adding an open source of 360 video scenes.  While CalmCats would 
provide certain priority scenes such as beach, forest, etc, we sought to integrate an 
external source of scenes into the concept.  By leveraging sources such as vimeo or 
youtube, plus a rating system by a community of meditators, we felt the community 
could stay engaged more deeply and over a longer period of months or years. 
 

● Geometric animated visualizations.  In our research there also appeared a need for 
some more abstract visualizations.  We explored the idea of “low poly procedurally 
generated” scenes for meditation.  We haven’t seen this in industry but have had a 
positive response from users upon exploration.  The opportunity with these procedurally 
generated scenes is to create a more abstract space that allows a person to detach 
from the visual scene presented.  Again, opening this concept to peer contribution 
would be important in our concept. 

 
● Biometric feedback.  With future sensor integration the potential here is to measure 

heart rate, skin response and other factors to actually visualize the person’s state of 
stress, relaxation, meditation, focus, etc.  Respondents were interested in this option. 
With the geometric animated environments, the biometrics could directly drive 
visualizations in a physical or natural way that could be very interesting, especially if 
some sort of API were opened up for customization by a community.  For the 360 
videos, some sort of overlays might be presented or other interactions offered. 

 
● Breath.   Fundamental to meditation, our team spotted an opportunity for a very low 

tech version of biometric feedback, which might simply track the sound of exhaled 
breath.  Users could make an audible exhale and the program could respond with 
visualizations which might reinforce and heighten relaxation and helps a wandering 
mind.  More advanced sensors might detect the breath more subtly, relieving the option 
of any contrived conventions. 

 
● Hand and body motion.  We have not seen other programs integrate the hands and 

body into meditation or flow exercises.  With so many people indicating they failed to 
focus during traditional meditation, we felt it might be especially helpful, though not as 
clear on whether it would aid focus or relaxation or both.  Borrowing from tai chi and 
yoga practices, we might be able to integrate some sort of rhythmic, peaceful hand 
motions to drive a deeper state of meditation.  This would especially require user testing 
and offer interesting design opportunities. 

 
● Results tracking and journaling.  Many people indicated frustration with not sticking 

with a program, or not knowing if meditation was really helping them long term.  We saw 

 



 

an opportunity to drive repeated use through providing a self-rating system or direct 
biometric measurement.  The ideas was that perhaps there would be an option to 
measure before and after states and show effect over time showing pairs of before/after 
values in some sort of visualization.  Over time this evolved to also include a voice 
dictated comment option, and the concept sought to tie the VR environment with the 
external world through sharing these results with other devices the user may own. 

 
● Voice guides, music, and ambient noise.  Most meditation support programs include 

some range of audio options, from standard sounds of nature to certain meditation 
music options and limited voice guide options.  Though most programs had certain 
canned options, our team saw an opportunity to provide a larger library, linked 
community-contributed content.  This fit with the need for customization, and honored 
the fact that one person’s peaceful sound track could really be detrimental to another’s 
practice.  Our ideal solution would seek to offer configurable voice guides and sounds of 
nature from a curated community, as well as connect to a user’s own streaming media 
such as Spotify or iTunes. 

 
In summary there are many opportunities.  In the brainstorming and storyboarding sections 
which follow, the team took a blue sky design approach, with all of these opportunities and 
more integrated into our early sketches and exercises.  We evaluated, edited and combined 
these designs in our storyboarding exercises, attempting to align on a single robust suite of 
functionality. 
 
As noted earlier, this full suite would likely take more than a year of development and a great 
deal of funding and personnel.  However we did not want to document only what was buildable 
in 8 weeks, so listed the full opportunity for consideration.  This full concept storyboard would 
form an input to our next deliverable, in which we would select only certain items to prototype 
in a variety of ways and to more deeply test. 
  

 



 

 

Brainstorming Process 
 

Our brainstorming process began with individual sketching activities.  In a first round, each 
team member leveraged our design principles and opportunities presented from our research 
to sketch or outline their own ideal end to end VR meditation suite of options.  Each of 4 
members were to attempt to document several different and unique approaches, and all 
individual sketches and outlines were digitized for review in a group activity. 
 

   
The team gathered as a group and each member in turn presented one of their concepts from 
end to end, describing and illustrating as they presented on a large screen.   The team then 
leveraged a convention called Perfection Game . In this game, after the presenter was finished, 1

one other team member would reflect back what they thought were the best elements of the 
design, and would be challenged to identify what they thought would take to make it a perfect 
10.   This approach encouraged us to gather the best aspects of each concept and build 
iteratively toward more refined concepts.  
 

 
 

As an example of the Perfection Game  at play for our team, when one team member presented 
the concept of meditation journaling, the game allowed other team members to call out 
improvements, such as integration of self assessments before and after meditation, providing 
easily accessible visual metrics, enabling voice transcription of personal notes, and sending 
updates to a companion app or device.  This proved to be a very effective approach for each 
area of concept development and refinement.  

1 https://adamfeuer.com/liveingreatness/core-protocols/perfection-game/ 

 



 

 
 

On a second successive iteration, the team repeated the exercise, this time sketching what 
they personally thought the integrated end solution might be.  In this round of sketching, the 
designs were much more aligned, but still some had highlighted certain areas and others had 
chosen different items of importance.   A second round of the Perfection Game  proved to go 
faster on this second round, with the team unifying on key components, and agreeing to 
discard others. 
 

 
 

Grounded in qualitative and quantitative data assembled in the research phase, the design 
concepts explore a range of opportunities. Some are more conceptual, while others are more 
practical. This wide range of concepts allowed for exploration and discovery while the 
foundational research kept it tethered to the needs of the user. 
 
The greater collection of concepts is assembled in the appendix at the end of this document for 
reference. In the end we successfully narrowed the focus down to a single concept which 
became the basis for our product requirements and storyboard. 
 

 
 
 
  

 



 

 

Storyboarding Process 
 

Our storyboarding process allowed us to 
put the needs of our personas into a 
high-level design solution. After creation of 
personas and identification of the product 
requirements, informed by data from our 
interviews, survey, and competitive 
analysis, we created a scenario storyboard. 
This part of the process serves as 
culmination of all previous research and 
requirement delineation and allows us to 
knowledgeably utilize our personas’ needs 
and motivation for the creation of a 
narrative.  
 
Specifically, we utilized our persona Xavier Anxiety to serve as the user for a particular feature. 
Upon entering the experience, Xavier is prompted to self-report his current stress level. After 
his journey through the experience, he is once again asked to self-report his stress level. To 
create this, we utilized Google Slides, so that our team could collaboratively work on identifying 
the exact narrative, flow, requirements, and supporting research for our design. In our 
storyboards, we explain issues that Xavier is facing, his motivations, and the actions that he 
takes at each step of our design solution.  
 
The storyboards presented on the following pages provide a visual and evocative way of 
communicating the issues that users face, and explore a few different solutions. Instead of 
flowcharts or other textual/graphical methods, we selected a visual approach for our 
storyboard. We included an image for each step in the usage flow, which allowed for a more 
concrete representation of our concepts and lent itself to easier communication with our 
sponsor and software development team. 
 
We also included product requirements as a reference point for what each part of the design 
needed to include. Additionally, we included supporting research, which allowed our team to 
validate the decisions we made during the design process and allowed us to target our 
decisions toward resolving issues users currently had or expanding upon user preferences.  We 
will use the storyboard screens to create low-fidelity prototypes for testing, in order to obtain 
feedback from potential users.  
 
In the following pages, screens are presented around the following major categories: 

● Setup & Launch.  Two (2) storyboards showing basic startup. 
● Main Interactions.  Four (4) storyboards showing the most important exercises. 
● Journal.  Two (2) storyboards showing the self-rating journal and results. 
● Menu Options.  Eleven (11) storyboards showing the diverse options. 

 
 
 

 



 

 
 

Storyboards: Setup & Launch 
 

The following two (2) storyboards depict the things that would drive our user, Xavier, to use the 
CalmCats application, and show a simple launch sequence. 
 

Storyboard: Setup 
► 

► 

► 

► 

 

 

Xavier has had a long day at work and has just returned home. 

He’s a little stressed out because he had a conflict with his boss, then sat in traffic. 

At home there are lots of reminders of things to do so he’s having trouble relaxing. 

He puts on his VR headset and earbuds, makes himself comfortable, and launches the 
CalmCats program to find a peaceful place and experience. 

 
 

Requirements 
● HTC VIVE based system 
● HTC VIVE headset, earbuds with 

microphone, and two controllers. 
● CalmCats program 

 

 Supporting Research 
● Nobody indicated that they would use VR at 

work. 
● Most frequent use of VR found in the home. 
● Biggest obstacles: 

○ Noise 
○ Distractions 
○ Tough to find a peaceful place 

 



 

Storyboard: Launch 
► 
 

► 

► 

When he puts on his VR headset the room transforms.  It’s the same size as his VR play 
space, but it is now simple, empty, and dimly lit.  This feels safe and not disorienting. 

There is a prominent energy cloud at the center that allows him to begin without delay. 

There is also a menu option in the corner that he can choose or ignore. 

 
 

Requirements 
● Start in a dark space / room 
● Prominent “Begin” item allows you to 

immediately enter experience. 
● Simple menu at start 
● Any item can be selected by speaking. 
● Pointing with controller highlights item, and 

pulling trigger chooses. 
● Selecting “Begin” fades gradually from the 

dark/room to scene 

 Supporting Research 
● Quiet, dark and dim environments 

were more preferred. 
● Competitive analysis showed some 

issues with a too-abrupt entry to or 
from immersion. 

 
 

 

  

 



 

 

Storyboards: Main Interactions 
 

The following four (4) storyboards show the details and requirements of the key experiences in 
the CalmCats program.  The main benefits to the user are realized in these interactions. 
 

Storyboard: 360 Video 
► 

► 

 
► 
 

► 

One of Xavier’s go-to activities is a simple meditation on a beach. 

Already set up ahead of time, he just hits “Begin” and the gray starting room fades away 
and he is transported to a high resolution immersive video of the beach. 

He can hear the waves crashing and the wind blowing.  The palm leaves wave, and the 
waves calm him.  As looks around and can linger on the sand, the clouds, and the 
horizon. 

As he settles into the scene, he begins to meditate. 

 
 

Requirements 
● Provide high resolution 360 videos 

(stereo or mono). 
● In 360 video, the user is placed in 

perspective of the filming camera 
(whether stationary or moving) 

● Display scene, sounds, and actions 
configured in menu.  

● If first time user, provide defaults. 

 Supporting Research 
● Some of the most effective products on the 

market have realistic 360 scenes, in which 
users are immersed. 

● Realistic visuals were often cited as very 
important in reviews of existing products. 

● In our interviews, surveys, and in our 
competitive analysis, natural scenes were 
said to be the most beneficial and relaxing. 

 



 

 
 

Storyboard: Breath  
► 

► 

► 

 
► 

Even in a beautiful beach scene, Xavier still finds that sometimes he can’t quite relax. 

At times like this, he finds it helpful to add the CalmCats “breath” action to his meditation. 

With the beach scene in the background, he now has a visual reinforcement each time he 
takes a breath and exhales with an audible “hhhhahhhhhhh”. 

This really helps him let go of his thoughts and deepens his meditation. 

 
 

Requirements 
● If “breath” action and “360 video” scene 

were both selected, display cloud visual in 
foreground overlaying 360 video. 

● Breath in/out animates visual 
(expand/contract or brighten/dim) 

● Deep, slow, regular breath may drive further 
scene changes. 

● Cloud is always within gaze.  Has physics to 
naturally follow gaze. 

 Supporting Research 
● In our competitive analysis, we found that 

deep breathing prompts were effective for 
many users. 

● In our interviews, 6 out of 8 participants 
said that meditation involves a focus on 
the breath and breathing. 

● Per our survey, changes in breathing rate 
was one of the measures of effectiveness 
of meditation. 

● Breathing is a physiological indication of 
calmness and can easily be detected by 
sensors. 

● Focusing on the breath was identified as 
the most preferred meditation type, with 
nearly 100 survey responses indicating 
that this was beneficial in their practice. 

 



 

Storyboard: Hands 
► 

► 
 

► 

At times, Xavier likes to include his whole body in his meditation. 

He finds it especially engaging to choose the “hands” action, which provides guides 
within the 360 video scene which he follows with his hands. 

Sometimes he does this while seated but other times he likes to stand and move more 
fully. 

 
 

Requirements 
● If “hands” guides and “360 video” scene were 

both selected, display the hands visual in the 
foreground overlaying 360 video. 

● Display two clouds, one for each hand. 
● Clouds move slowly and peacefully. 
● User follows clouds using hand controllers. 
● Clouds react when controls follow within range. 
● Auto-detect: sitting, standing 
● Standing gives full 360 range of motion within 

play space, keeping clouds within comfortable 
reach and user within play area. 

● Sitting gives approx 150 degree (ergonomic) 
range of motion seated without twisting or 
repositioning. 

● At end of simulation, clouds expand and 
envelope user. 

 Supporting Research 
● Meditation with yoga or exercise was 

the third most preferred meditation 
type.  

● Respondents to the survey and 
interview participants noted that 
sitting meditation was the preferred 
position for meditation. Hand and 
arm movements, detected by the  VR 
device, can be done while sitting. 

 

 
 
 
  

 



 

Storyboard: Geometric 
► 

► 
 

► 

Sometimes Xavier prefers a more abstract environment in which to meditate. 

These geometric environments are new every time, and intentionally lower resolution, 
allowing him to disengage from the scenery and go more deeply into meditation. 

When connected to sensors, they are responsive to his biometric inputs. 

 
 

Requirements 
● Display scene, sounds, and actions configured in 

menu.  
● If first time user, provide defaults. 
● Provide “geometric” low-poly procedurally 

generated scene. 
● Scene generation based on computer 

algorithms. 
● Different every time you attempt. 
● Boundary parameters to avoid stress/phobia 

triggers (ground falling out, etc) 
● Scene changes with tunable inputs, such as: 

○ self-reported journal value 
○ user location data (weather, seasonal 

data) 
○ breath sound 
○ heart rate 
○ galvanic skin response 

● Progress indicator of start/finish (ie color change, 
mountains rise) 

 Supporting Research 
● Most products on the market currently 

use realistic videos or 360 scenes.  
● However, procedurally generated 

environments are innovative and 
provide a unique space for meditation 
and can be responsive to 
biofeedback. 

 
 

 
  
 



 

 
 

Storyboards: Journal & Results 
 

The following two (2) storyboards show the general interactions of self-rated check-ins before 
and after meditation, and the charts that would be presented to show progress over time. 
 

Storyboard: Journal 
► 

► 

► 

Xavier appreciates that CalmCats encourages a self-rated check-in. 

He’s chosen to have it prompt him both before and after each meditation. 

He especially finds it interesting to be able to leave a verbal (dictated) comment. 

 
 

Requirements 
● Allow optional verbal journal entry 

(transcribed). 
● Allow user to skip journal entry, 

going directly to the experience. 
● OPTIONAL: Message journal 

entry and score to companion 
app, email, text etc. 

● OPTIONAL: View metrics from 
other device or companion app. 

 Supporting Research 
● A journal entry complements a quantitative measure 

of stress (and meditation effectiveness) and gives 
context to the mood self-rating. 

● Users stated, during interviews and in reviews of 
existing products, that they are unlikely to meditate if 
they feel that there is no need for the meditation or 
will gain no benefit from it. A journal allows users to 
look back at descriptions of their past emotional 
states and can gauge changes in their stress levels, 
emotions, etc. by reviewing entries.  

● A journal allows users a quick and easy way to 
capture their feelings and to keep a journal. 

 



 

 
 

Storyboard: Results 
► 

► 

At the end of each session, Xavier can look at the history of his stress levels over time. 

It feels good for him to see the long term benefits of the time he has spent meditating. 

 
 

Requirements 
● Allow optional verbal journal entry 

(transcribed). 
● Allow user to skip journal entry, 

going directly to the experience. 
● OPTIONAL: Message journal entry 

and score to companion app, email, 
text etc. 

● OPTIONAL: View metrics from other 
device or companion app. 

 Supporting Research 
● A journal entry complements a quantitative 

measure of stress (and meditation 
effectiveness) and gives context to the mood 
self-rating. 

● Users stated, during interviews and in reviews 
of existing products, that they are unlikely to 
meditate if they feel that there is no need for 
the meditation or will gain no benefit from it. A 
journal allows users to look back at 
descriptions of their past emotional states and 
can gauge changes in their stress levels, 
emotions, etc. by reviewing entries.  

● A journal allows users a quick and easy way to 
capture their feelings and to keep a journal. 

 
 

 
  

 



 

 

Storyboards: Menu Options 
 

The following eleven (11) menu screens show the expanse of options that would be available in 
a full suite of meditation options.  Nested under 4 menu items, a wide range of items add power 
to the user to completely customize their experience.   Some of these items, configured in the 
menu here, are also integrated into the four main experiences presented in an earlier section. 
 

Storyboard: Menu 
► 

► 

► 

Xavier doesn’t have to visit the menu often but it’s there when he needs it. 

When he chooses “menu” it expands to show 4 options. 

He’s able to choose options for goals, scenes, sounds and actions. 

 
 

Requirements 
● Reveal menu details only when requested. 
● Menu includes only key configurables 

 Supporting Research 
● Only show options that are relevant in 

the current context. 
● Allow customization because survey 

showed a broad range of preferences 
(no one-size fits all). 

 
 

 
 
  

 



 

Storyboard: Goals 
► 

► 

► 

► 

► 

Xavier has set up regular goals for a long term meditation program. 

He had been feeling stressed lately so he chose “calm”. 

Now he returns to this view so he can see his progress captured from his journal entries. 

His results (before/after each session) and dictated comments are shown in a simple 
graph. 

He can see how much meditation is benefitting him, which motivates him to continue. 

 
 

Requirements 
● Provide option to view data viz of results over 

time, allowing navigation. 
● Data viz shows pairs of bars before/after for 

each use. 
● OPTIONAL:  View metrics from another device. 

 Supporting Research 
● Participants, according to interviews 

and surveys, had a hard time sticking 
with a program. 

● Participants weren’t sure if they were 
doing it right. 

● Survey showed self rated mood & 
emotions were best gauge of whether 
meditation successful. 

 
 

 
  

 



 

Storyboard: Scenes  
► 

 

CalmCats provides a variety of scenes to choose from, including high resolution 360 
video, computer-generated geometric scenes, or even the option for a blank empty room. 

 

 
 

Requirements 
● Provide library of scenes 
● Allow selection of “360 video”, “Geometric”, or 

“none” 
○ “360 videos” present high res mono or 

stereoscopic videos 
○ “Geometric” present low-poly 

procedurally generated scenes 
○ “None” presents a simple gray room 

 

 Supporting Research 
● Survey wanted to immerse or 

transport to peaceful location 
● Feedback and visualization to help 

know if they are successful 
● Not as disorienting as “almost real” 

scene 
● Avoiding motion sickness 

 
 

 
 

 
  

 



 

Storyboard: Scenes > 360 Video 
► 

► 

► 

 
► 

Xavier has been visiting a forest pond lately, but wants to explore other 360 video scenes. 

He navigates through a carousel of images, looking for one that interests him. 

Some of the videos come with the CalmCats app, but some are from youtube or vimeo, 
so he has a wide range of new options to explore. 

Each one displays a short summary and rating, which is helpful when choosing. 

 
 

Requirements 
● Provide high resolution 360 videos (stereo or 

mono). 
● Scene selection via controller or voice. 
● Filter scenes by keywords (ie. “forest, river, 

mountain”) 
● Provide preview image, title, description for 

each. 
● Provide scene rating based on community of 

users. 
● Each 360 video must be tagged with info to allow 

scene selection. 
● 360 videos may reside locally on computer. 
● Other 360 videos available from public repository 

(ie YouTube) 
● In 360 video, the user is placed in perspective of 

the filming camera (whether stationary or 
moving) repository (ie YouTube) 

● In 360 video, the user is placed in perspective of 
the filming camera (whether stationary or 
moving) 

 Supporting Research 
● People mentioned benefit of open 

eyed VR meditation to transport them 
to someplace beautiful 

● Variety is important?* 
● Comp. analysis: most apps have 

limited number/variety of scenes. 
● Digitally created scenes were less 

realistic as of the comp analysis.  
 
 

 



 

Storyboard: Scenes > Geometric 
► 

► 

► 

► 

Sometimes Xavier wants a change, and to relax in a more abstract environment. 

CalmCats has a number of interesting, more abstract visualizations he likes to 
experience. 

These animated scenes are different every time and respond to his biometric inputs. 

He likes to explore visualizations made by a community of users, artists, and developers. 

 
 

Requirements 
● Provide “geometric” low-poly procedurally 

generated scenes. 
● Scene generation based on computer 

algorithms. 
● Scene selection options (ie grow mountains, 

flatten mountains, melt iceberg, grow forest) 
● Allow community to create low poly scenes 

leveraging public API and sharing library. 
● Different every time you attempt. 
● Boundary parameters to avoid stress/phobia 

triggers (ground falling out, etc) 
● Scene changes with tunable inputs, such as: 

○ self-reported journal value 
○ user location data (weather, seasonal 

data) 
○ breath sound 
○ heart rate 
○ galvanic skin response 

 Supporting Research 
● Incorporating feedback from user to 

“know i’m doing it right” 
● Progress and current mood or 

biofeedback can drive?* 
 
 

 
  

 



 

Storyboard: Sounds  
► 

► 

► 

 

Sound is a very important component of Xavier’s practice.  

It’s important to tune out the noises around him and to provide an engaging environment. 

He likes being able to balance voice guidance, music, and ambient scene noises. 

 
 

Requirements 
● Provides controls to configure voice, music 

and ambient sounds. 
● Allow volume levels (or mute) to be adjusted 

independently for voice, music and ambient 
sounds. 

● Clearly display high level overview of 
configured sounds. 

● Sound selection via controller or voice. 
● Ability to mute at any time with verbal 

command.  “Mute”, “mute voice”, “Mute 
ambient”, “Mute music”, etc. 

 Supporting Research 
● Sound interruptions cited as second most 

common obstacle or barrier to entry for 
meditation. 

● Some people want voice guided 
meditation. 

● Comp. analysis showed some annoyance 
with certain narrator voices, meditations.  

 
 

 
 

 
  

 



 

Storyboard: Sounds > Voice 
► 

► 

► 

► 

Xavier appreciates voice guided meditations at times, but wants to have some control. 

He likes the ability to choose from several meditations that support his goals. 

He really likes the fact that these are both from CalmCats and open source. 

Each voice guide is described and rated and offers a sample to hear before choosing. 

 
 

Requirements 
● Display a list of voice actions available for 

the selected goal. 
● Allow user to navigate through list, and 

preview an audio sample of each. 
● Filter sounds by keywords (ie. “calm, 

male” 
● Provide preview title, description for each. 
● Provide voice guide rating based on 

community of users. 
● Integrated procedural instructions during 

exercises. 

 Supporting Research 
● 4 out of 8 of the interview participants 

preferred guided meditation. 
● The second most preferred meditation type 

is guided meditation with a voice. 60 survey 
respondents said it was useful. 

● From the survey and the competitive 
analysis, we found that users want to be 
able to customize their meditation 
experience, with the ability to change the 
sounds and/or guidance, in order to target 
their current needs. 

● In the competitive analysis, we found that 
different types of guidance or storylines 
made each meditation contextually 
appropriate and targeted. 

 
 

  

 



 

 

Storyboard: Sounds > Music 
► 

► 

 

When Xavier uses music, he wants to stream it from one of his online music services. 

On Spotify he’ll directly configure some playlists that work for him and can explore the 
spotify community for music that others like for meditation. 

 
 

Requirements 
● Provide ability to connect to major music 

services. 
● Leverage artists or playlists in the music service 

itself so that additional user effort is not needed. 
● Selecting a music source turns sound on if 

previously muted. 

 Supporting Research 
● In many apps, music is customizable 

by using third-party plugins to 
common subscription-based music 
platforms (Spotify, iTunes, etc.) 

 
 

 
 
 
 
  

 



 

Storyboard: Sounds > Ambient 
► 
 

► 

When watching 360 videos, many have sounds of nature that Xavier enjoys, or that add 
to the experience, such as waves on a beach, or the sound of the waterfall. 

Some have distracting background noises so it’s important to be able to mute 
sometimes. 

 
 

Requirements 
● For 360 video recordings, provide the option to 

listen to the recorded sounds. 
● Allow volume adjustment and muting. 

 Supporting Research 
● Our competitive analysis showed that 

too much stimulation, including 
sounds, could disturb meditation and 
affect the outcome. However, 
effective music and sounds at the 
correct volume were said to be crucial 
to a good meditation experience.  

● Users like to have control of the type 
of music or sound that accompanies 
their meditation experience.  

 
 

 
 
  

 



 

Storyboard: Actions > Breath 
► 
 

► 

 

Xavier has a hard time keeping his mind from wandering during meditation and 
sometimes doesn’t know if he’s “doing it right”. 

Xavier can choose to support his practice through engaging and measuring breath or 
hand movement.  When he makes a choice a short demo is offered. 

 
 

Requirements 
● Provide a visual demo upon selection. 
● Display cloud visual. 
● Breath in/out animates visual 

(expand/contract or brighten/dim) 
● Deep, slow, regular breath may drive 

further scene changes. 
● Cloud is always within gaze.  Has physics 

to naturally follow gaze. 

 Supporting Research 
● In our competitive analysis, we found that 

deep breathing prompts were effective for 
many users. 

● In our interviews, 6 out of 8 participants said 
that meditation involves a focus on the 
breath and breathing. 

● Per our survey, changes in breathing rate 
was one of the measures of effectiveness of 
meditation. 

● Breathing is a physiological indication of 
calmness and can easily be detected by 
sensors. 

● Focusing on the breath was identified as the 
most preferred meditation type, with nearly 
100 survey responses indicating that this 
was beneficial in their practice. 

 
 

 

 



 

Storyboard: Actions > Hands 
► 
 

► 

 

Xavier has a hard time keeping his mind from wandering during meditation and 
sometimes doesn’t know if he’s “doing it right”. 

Xavier can choose to support his practice through engaging and measuring breath or 
hand movement.  When he makes a choice a short demo is offered. 

 
 

 

Requirements 
● Display two clouds, one for each hand. 
● Clouds move slowly and peacefully. 
● User follows clouds using hand controllers. 
● Clouds react when controls follow within range. 
● Auto-detect: sitting, standing 
● Standing gives full 360 range of motion within 

play space, keeping clouds within comfortable 
reach and user within play area. 

● Sitting gives approx 150 degree (ergonomic) 
range of motion seated without twisting or 
repositioning. 

● At end of simulation, clouds expand and 
envelope user. 

 Supporting Research 
● Meditation with yoga or exercise was 

the third most preferred meditation 
type.  

● Respondents to the survey and 
interview participants noted that 
sitting meditation was the preferred 
position for meditation. Hand and arm 
movements, detected by the  VR 
device, can be done while sitting. 

 
 

 
 
 
 
  

 



 

 

Prioritized Requirements 
 

Building on the brainstorming and ideation sessions, we prioritized and documented the 
product requirements. The following features stem from our design challenge and are further 
reinforced by the two personas we documented in the research phase.  
 
These are also presented in context of the storyboards to which they map (sometimes to 
multiple boards).  The purpose of this list is to create an overall vision for the product, with a 
suite of capabilities that may be beyond the range that can be implemented in our short 
timeframe.  A developer team or product owner may choose to implement only the high or 
medium items of this, and this could serve as a roadmap and a long term vision document. 
 
This list is NOT a list of what will be built or prototyped and tested by this UW team.  In the 
prototyping and testing deliverable, we will select only a small list of key items from this list to 
take through the full User Centered Design process. 
 
 

Category Rank Requirement 

launch High Prominent “Begin” item allows you to immediately enter experience. 

 Med Start in a dark space / room. 

 Med Selecting “Begin” fades gradually from dark/room to scene. 

menu High Simple menu at start. 

 High Reveal menu details only when requested. 

 High Menu items should all be visible within a comfortable head turn. 

 Med Allow selection from any menu by controller or voice. 

 Med Selecting menu items offers more detail, controls and toggles. 

 Low Menu includes only key configurables. 

 Low Prominent “Begin” adjusts and remains in view as menu expands. 

scenes High Provide a library of scenes for exercises (ie 360 video & geometric). 

 Med Provide preview image, title, description for each. 

 Low Filter scenes by keywords (ie “Forest”, “River”, or “Mountain”). 

 Low Provide scene rating based on community of users. 

 



 

360 video High Scenes library includes high resolution 360 videos. 

 High 360 videos may be mono or stereo video recordings. 

 High Display with scene, sounds, and actions configured in menu. 

 Med In the 360 scene, the user is placed in the perspective of the filming camera. 

 Med Enable use of 360 videos from a public repository (ie. YouTube). 

 Med Each 360 video must be tagged with info to allow scene selection. 

 Low If first time user, display using defaults. 

 Low Some 360 video may reside locally on the computer. 

geometric High Scenes library includes “geometric” low-poly procedurally generated 
environments.  

 High Geometric scene generation is based on computer algorithms. 

 High Display with scene, sounds, and actions configured in menu. 

 Med Scene changes with tunable inputs, such as: 
- Self-reported journal value 
- Breath sound 
- Heart rate 
- Galvanic skin response 
- User location data (weather, seasonal data) 

 Med Animate indicator of progress (ie. leaf color changes, mountains rise). 

 Med Provide configurable boundary parameters to avoid stress/phobia triggers (ie. 
ground falls away) 

 Low Allow community to create low poly scenes using public API and sharing library. 

 Low If first time user, display using defaults. 

 Low Ensure scenes are different with every session. 

breath High Provide a “Breath” guide which offers a visual guide tracking breath. 

 High Display a visual guide shape representing breath (ie cloud, orb, lungs). 

 High Breath in/out drives animation (ie. expand/contract or brighten/dim). 

 High Guide shape is always within gaze, with physics to naturally follow gaze. 

 Med If “breath” guide and “360 video” scene were both selected, display guide shape 
visual in foreground overlaying the 360 video.  

 



 

 Med Allow a user to view a visual demo to coach how to use breath guide. 

 Low Deep, slow, regular breath may drive further scene changes. 

hands High Provide a “Hands” guide which offers a visual guide tracking hand motion. 

 High Display two guide shapes, one for each hand (ie. cloud, orb, hands, etc) 

 High Guide shapes move slowly and peacefully within comfortable reach in 3D 
space around user. 

 High User follows guide shapes using hand controllers. 

 Med Guide shapes react when controls follow within range. 

 Med Range of motion changes based on sitting or standing user position. 

 Med If “hands” guide and “360 video” scene were both selected, display guide shape 
visuals in foreground overlaying the 360 video.  

 Med Allow a user to view a visual demo to coach how to use hands guide. 

 Low At end of simulation, guide shapes expand and envelope user. 

journal High Allow self-reported metrics specific to user’s chosen goal (stress, focus, etc) 

 High Self-report on a consistent scale (ie. 0 to 5 for all goals). 

 High Self-report before and after each session. 

 Med Allow user to skip self-reporting, going directly to the experience. 

 Med Allow optional verbal journal entry (transcribed). 

 Med Allow user to skip journal entry, going directly to the experience. 

 Low If first-time user, do not request self-reporting before scene unless a goal has 
been chosen. 

 Low Message journal entry and score to companion app, email, text, etc. 

 Low View metrics from other device or companion app. 

goals High Allow selection of goals (calm, focus, etc) 

 High Goals have unique target results and enable or filter other experiences. 

 High Provide data visualization of results for goal over time. 

 Med Data visualization shows pairs results before / after each exercise. 

 



 

 Med Data visualization allows storage and review of dictated comments. 

sound High Provide controls to configure voice, music and ambient sounds. 

 High Allow volume levels (or mute) to be adjusted independently for each. 

 Med Clearly display high level overview of configured sounds. 

 Low Provide ability to mute at any time during meditation with verbal command, such 
as “mute”, “mute voice”, “mute ambient”, “mute music”, etc. 

voice High Display a list of all voice guides available for a selected goal (ie. calm) 

 High Allow user to navigate through list, and preview an audio sample of each. 

 Med Provide preview, title, and description for each. 

 Med Provide integrated procedural instructions during exercises. 

 Low Filter voice guides by keywords (ie. “calm”, “female”) 

 Low Provide voice guide ratings based on community of users. 

music High Provide ability to connect to major music services. 

 Med Leverage artists and playlists via the music service itself. 

 Low Selecting a music source turns sound on if previously muted. 

ambient High For 360 video recordings with included sound, allow option to listen or mute. 

 Med For video and geometric sources without included sound, allow selection from a 
list of recorded nature sounds. 

end scene High Ask user to close eyes and return to room. 

 Med Fade and return to the menu / darkness. 

 Low Provide concluding statements. 

 
 
 
 
 
  

 



 

 

Conclusion 
 

The overall design and ideation process proved to be exciting and interesting.  Grounded in 
solid research, each team member was able to independently create a wide range of early 
concepts.  With two well-facilitated collaboration sessions, we were able to align to a single 
best vision for early prototyping and testing. 
 
The documentation process for these ideas formed a great framework from which we are able 
to show early visuals, mapped to both requirements and research.  This will form the 
foundation for communicating our ideas not only to future user study participants, but also for 
sharing our vision with a development team to construct to our specifications for a few select 
components.  
 
The requirements, as documented, span across a fully idealized version which Intel may 
choose to invest time and resources to produce over a much longer span of time than afforded 
to this team.  In the upcoming phases of the project, the team will prioritize only a few key 
interactions to explore more fully using the user centered design process.  
 
We will focus not only on product exploration, but on VR design process options, since the 
virtual reality design space is relatively new and open to exploration.  We plan to take certain 
interactions and do super low-fi prototyping, leveraging wizard of oz effects and physical props 
to communicate the sensations of virtual reality.  We believe this will be especially interesting 
since VR prototypes can be time consuming to prototype, and even a low-res VR prototype 
may be somewhat misleading until it is more fully refined.  
 
We seek to test one of same scenarios in a VR environment too, to see if we observe any 
significantly different insights from the two methods.   For another of the physically prototyped 
items, we plan to do an on-screen 2D comparison test to see if the middle ground of media 
might offer some advantages or bridge both the physical and VR approaches in some unique 
way.   For our basic menu interactions we plan to test purely in low fi as they may be less 
interesting or challenging items, and may translate across media.  
 
In the end, this design and document process has proven to be interesting and successful, with 
a clear set of documentation that both defines and justifies our proposed approaches.  
 
 
 
  

 



 

 

Appendix: Early Concepts 
 

The collection of concepts from our Design Brainstorming Stage are shown in the following 
pages. These are shown in no particular order. The breadth and depth of this exploration and 
discovery phase illustrates the more generative aspects of the design process. 
 
Floating Meditation - Breath propulsion from your room to beach island 

    

  
 
 

 



 

Beach Meditation + Interactive Breath, Gaze and Hand Guides 

    

 
 
 
 
 
 
  

 



 

“Take me Away” - Google Earth + Public Library of 360 Videos 

    

   
 
  

 



 

Dashboard, Goal/Programs, Journal with transcribed notes 

  
 

 
 
 
 
 
 
  

 



 

Customized Meditations 

 
 
EEG / Brain Activity sensor integration 

 
 
 
 
  

 



 

 
Framework, Community, and Flow 

 
 
 
Sensor driven meditation scenes 

 
 
 
  

 



 

Sensor Analytics and curved display 

 
 
Geometric Glyph display of sensor dimensions 

 
 
 
 
  

 



 

Binaural beats - sound therapy 

 
 
 
Synthesized Sketch + alternate hand controls 

    

 



 

  

  

 
 
 
 
  

 



 

Synthesized Sketch - Goal/Programs 

   
 
Alternate Action: Hand guided “blob” similar to “Pause” app. 

 
 
 
  

 



 

Alternate Landscape: Low Poly Procedurally Generated Environments 
 

 

 


