Project 03: A Void
Members: Sophia Batchelor, Wesley Deng, Sia Chang, Paul Stott.

Project Description:
Emotion has always been a significant part of human life. Psychologists and Neuroscientists
have been striving for decades to decipher the secrets of emotion and help people to grasp
a better understanding of emotion.
A Void is an interactive Virtual Reality space to explore emotions through sound.

Brainstorming: Perspective
One of the first discussions around creating an emotional experience centered around the
TV Show Sense8, and from the quote “no being is born free from the need for compassion”1.
Our conversation started to emerge about how to use VR to make people feel emotionally
connected. We discussed how VR might be able to be an “at home experience” where you
could experience different scenes that had a temporal setting and would allow you to be
“connected” to a recording of someone exploring their emotion.
Once we had the idea of representing emotions in a 3D space, in an emotion galaxy, we
started to think about how we represent emotions physically, and that was where the
inspiration of city lights and light orbs came in. It was presented that, everytime we drive
across the bay bridge from Oakland to San Francisco at night, there was a feeling of
amazement, and overwhelming fascination, it’s almost like the scene is consuming
whoever’s looking at it. Each light dot is a moment or a story with people behind it, all
together they joined with each other to become the beautiful city lights.

Picture of the Bay Bridge looking towards the San Francisco skyline, Google Images.
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Which is commonly attributed to, without verification, the Dalai Lama.

At any point in time, there are people falling in love, and breaking up, and cooking, and
having their best moment and their worst moment - all in the exact same second. So we
discussed how each point of light represented that, someone would be on a first date, or
coming home to their dog, or answering an email getting a job offer; and we solidified the
concept of having lights represent the temporality of different moments.
Early in this ideation, this became too similar to the VR experience, Where Thoughts Go. So
we kept the idea of the lights, but decided to try focus on the experience a single user would
have when in our experience.
The group then led discussions around the different ways that VR could be used to show
perspective. We researched how VR has been used to provide racial bias training by
providing users with the experience of “walking a mile in anothers’ shoes”, and the ways in
which the first person perspective afforded by VR allows one to experience the world from a
physically different view point (such as the day in the life of a refugee2, or a Parkinson’s3.
What we hadn’t seen done was VR be used to “travel inwards” and reflect back a user. So
we sat with the space of emotions, and how often there are many ways to feel an emotion,
but how it is difficult to name what we are feeling. Discussion centered around what it felt like
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https://www.aid-expo.com/blog/210-prize-winning-refugee-vr-experience-at-aidex-2018
https://www.wearvr.com/apps/parkinson-vr-experience

to “feel” and “know” a different emotion and how, when you’re “feeling” a particularly strong
emotion, it can seem endless and all consuming - but ultimately emotions are a state not a
trait, and there could be an opportunity to build a VR experience around the idea of emotions
being something that is separate from “you” by providing users with the perspective of
themselves interacting with emotions instead of being “in” them. We presented the adage of
being unable to see the forest for the trees and how we could design around an emotional
garden which users could visit and interact with different emotions, understand that emotion,
and then be able to grasp the idea that an emotion is a thing we “feel”, but it is not “us”.
Being in VR for the first time can often be a disorientating experience, and being left “alone”
in the depths of our emotions is a terrifying thought.
During the first round of ideation, we came up with the idea of a low-poly emotion avatar
(E-Av short for Emotional-Avatar) that exists in the space to guide and interact with users.
The role of the E-Av would be to guide the user in knowing how to interact with the space,
and for a feeling of safety so that users would not be alone as they explored emotions.
We called it the E-Av because it would be the emotional version of you; in a very gestalten
based way, the avatar is you. Through the iteration of the E-Av, we started to get the idea of,
instead of the the lights representing other people and their emotions, A Void would be a
place for the users’ own emotions.
With this idea, the E-AV would serve, not only a guide for first-time users, but a reflection of
the user him/herself because we picture the project as a space to explore and embrace your
own emotions rather than to seek advice from a therapist. To implement this concept, we
came up with the feature design of “mirror action”. As the user walks closer to the E-AV and
within a distance of 2 meters, the E-AV will face the user and perform mirrored actions as
the user moves. The experience then becomes looking at a mirror than interacting with a
different person. This did not make it through to the final experience due to the technical
constraint of pose estimation and motion capture in VR4.

Second Iteration Round
Keeping with the idea of an emotion galaxy, we found work by Berkeley Professor, Dacher
Keltner, and his student Alan Cowen. Cowen’s Ph.D. project involved recorded hundreds of
vocal bursts when they were watching various video clips in the lab and asked the
participants to measure their emotions5. Later on, he cleaned the feature data and mapped
them from high-dimension to a 2D space using the t-SNE algorithm, a famous dimensionality
reduction algorithm widely used in Machine Learning and Data mining.
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However would be a consideration for future iterations.
“ Mapping 24 Emotions Conveyed by Brief Human Vocalization,” Alan Cowen

Cowen’s map of the emotional vocalizations
https://s3-us-west-1.amazonaws.com/vocs/map.html#

All four of the group were fascinated by the effect coming out when we were swiping along
with the gradient of this emotion map. This led us to think about how visualizing in a virtual
3D space could possibly be and what type of meaningful interactions could we create by
leveraging on the advantages that VR offers. An immediate idea inspired by the 2D emotion
map is to create a 3D “emotion galaxy” where people can float around and explore. In the
meantime, we decided to shy away from the style of scientific visualization. The t-SNE
algorithm is indeed mathematically powerful, but it’s certainly not the hinge here that makes
the emotional map compelling—it’s the overlaid voice bursts that evoke people’s emotion
and make people couldn’t stop but conjecture what’s the story behind those expressive
vocals. In other words, the voice of a human, even from strangers that one never
encountered before, is a powerful catalyst to amplify one’s empathy. It is this poetic part of
the emotion map that we were all, genuinely moved by.

Process Sketches
We started to solidify the idea of an emotional scape and an emotional-avatar guide and
discussed how the different emotions could be represented by different shapes, depending
on the emotion they expressed.

Picture of early ideation for what the different emotions could be represented as.

Initial sketch of how there could be different spaces for different emotions with the player
always starting at 0 0 0 (a Quest constraint) which was representative of how we live our
lives amongst and surrounded by many emotions all at once (aka. We - ideally - exist in a
“middle” zone that is a balance).
The dots represent emotional expressions.

Idea page around the idea of an “E-Av” that is your emotional guide.

Sketches of the E-Av

Image of the E-Av with its interaction orb
We decided that the E-Av would have a glowing orb on it in order to inform the user that it
was an interactable. The orb would glow/pulse when there was a need (in the game
mechanics) to interact with the E-Av, and the E-Av would present the orb to the player by
raising its arm. The role of the orb would be as an interface to answer questions around the
different emotions, and to save (via is voice recording) or exit the experience a player was
currently in.
We decided on a low poly (chonky) art style that wouldn’t be too humanoid (so as to avoid
the uncanny valley6 and make users feel uncomfortable).
We came up with the name “A Void” to represent how we often “avoid” our emotions, how
the language around being in the depths of our emotions can feel like being in “a void” or an
abyss, and how our setting for the experience was in the “void” of space so that there would
be room for the emotions.

Design Principles
From these brainstorming sessions, we constructed the following design principles for A
Void.
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https://en.wikipedia.org/wiki/Uncanny_valley

Motivation for A Void:
-

To create a disarming and intimate space for people to express their emotions and
explore themselves. Positively empower people to be unreservedly honest with
themselves. All

-

To transform abstract sentiments from intricate and inscrutable concepts to concrete
and perceptible modalities, hence encouraging and actuating user’s empathy, and
allow them to celebrate their emotional expression rather than qualifying them.

Lights
The most important visual design inspiration we took from the city lights concept is contrast.
1. Color - Light vs. Dark:
Bright, warm, yellow light dots sitting on the dark night sky.
2. Magnitude - Crowd vs. Individual:
The city lights scene is composed of thousands of light dots in contrast to the
viewer sitting alone in the car.
3. Height - Sky vs. Ground:
Most of the light dots are physically far away from the viewer. According to
the visual perspective, things that are further aways looking higher than those
that are closer. Yet the viewer can only view him/herself close to the ground
level.
All three elements of contrast contribute to the contradictory feeling of city lights, and we
took them into consideration in both our environmental design and physical emotion object
design.

Spatial Design for Exploration
VR allows for interactive content in a 3 dimensional space; meaning that, instead of viewing
or interacting with virtual objects that are presented in space and then manipulated using two
dimensional input, interaction input into VR requires an x, y, and z tag7. The Quest is the first
VR headset with a full 6 degrees of freedom that is untethered, meaning the user can walk
almost anywhere with the VR head mounted display (HMD), and so we wanted to create an
experience that would leverage the offering of the Quest, and the ability to walk around in
space, and of VR where input was in a 3D space. The idea was to have an experience that
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A game controller or computer mouse can be placed at any z coordinate (eg. on a desk) and takes
in an x and y command from the user to manipulate objects in play.

wasn’t just mapped to 3D, but an experience that required all objects to have a specific
placement and interaction in an x, y, and z space.
This solidified the idea of having a spatial exploration based experience wherein the location
of each game object would serve as part of the experience.
Emotions are the key components that run through human’s entire existence and construct
every individuals’ daily life, but they are often fleeting away in an ephemeral way that we
don’t have the chance to concretely embrace them.

Space
We needed a global setting for the emotion space and decided on a star scape. Early
brainstorming presented the emotions as a galaxy and being able to zoom in on areas
through the controller’s joysticks. We decided against this idea as movement systems in VR
can often lead to motion sickness, but the galaxy idea stuck. Leading from the overwhelming
feeling we got from looking back at the San Francisco skyline at night, we stuck with a star
scape in space as it played on the metaphor of something (like an emotion) being so vast,
but also having a place. There is a sense of both terror and fascination with cosmic space,
and only by carrying forward the exploration can we better understand the universe, and our
place in it. Emotions themselves can be exhausted or dangerously to deal with, but the
correct thing to do is to explore them and embrace them, just as our creation encourage our
users to do.

Interactions
We then mocked up an early storyboard for the flow of interaction with the scene.
1. Encountering.
User: Entering the space. Walking towards the avatar.
Avatar: Gradually illuminates as the user approaches.
Context: Calming and explorative ambient music playing.
Fog covers the surrounding, implying an uncharted and enigmatic emotion
terrain.
2. Reflecting.
User: Confronting the avatar. Moving around and changing position.
Avatar: Reflecting on the user’s action. Learning, accepting and absorbing.
Size changing to the user’s physical size. Mimicking. Disarming.

Context: Small variation. Compassionately encouraging.
3. Expressing.
User: Emotional input. Google speech recognition in real-time/ pre-record.8
Avatar: Adopting and carefully listening. Generating sentimental output.
Treasuring up user’s self-expression and direct it to the right terrain.
Context: Variation goes along with the avatar’s action.
4. Transcending.
The user explores the anthology of his of her self-expression in different zones.
Detailed solutions TBD.
5. Reminiscing.
The user revisits the collection; new expression being generated along the way.

Build Prototyping
Tying together Cowen’s work and VR
Before we dived into the design and creation of A Void, we had a naïve preliminary prototype
that heavily influenced by the structure of the emotion map created by Alan Cowen. We
created dozens of spheres and distribute them randomly into space. Several colors are
applied onto these orbs and we adjust each orb’s metallic and smoothness variable to the
maximum. We then attached each orb with different sounds and write a script to trigger the
sound when the cursor is pointing at the orbs. The idea here is to grow up one dimension of
the emotion map from a 2D web page to a 3D virtual reality space.
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Our first pass at the assignment included an integration with the Google Cloud speech to text API as
it was a technology we had already used in the class. It was not discussed again after the first
ideation session due to technical feesibility.

From this prototype, one can perceive our initial intention to play around with color, texture,
and sound in order to transform emotion from an abstract concept to something concrete
and visualizable. A lot of design-related questions can be derived from this prototype: what
color do we want to use for each emotion? What kind of spatial distribution would be visually
tolerable? Do we want the orbs to be all static or to be half static and half dynamic? In
addition, this intermediate prototype allowed us to play around with different combinations of
color, texture, skybox, and terrain. We certainly include more thoughtful details and design
choices when it comes to the final application.

We do not further dig into this implementing approach as there are major shortcomings
about this prototype’s interaction. In this prototype, we use the controller to “walk” in the
terrain and the cursor to target the orbs and trigger the sound, both of which are not
completely matching our design ideology. In our vision, the gestures generated by buttons
do not fully engage the participants in a fundamental way. The experience of VR shines out
to be real and fascinating when the user can physically transform themselves from reality to
the virtual one. As one can see in our final design, we are mapping the virtual reality space
to a real space; all interactions with the orbs and boxes are done by grabbing and dragging.
This design choice, again, manifests our goal of creating an experience that’s not just for a
one-off fun, but for a long-term, intimate, and immersive transformation.

Audio Design
It was during this stage that we also started experimenting with the sounds that could be
used. Spatialize audio is one of the most powerful tools in VR that help create an immersive
digital experience9 10 11. As mentioned, we choose a balanced amalgamation of literal
recordings of the emotion (assemble to Cowen’s Emotion Map) with synthetic sound.

Here, it’s worth mentioning that a large part of the files that we selected to place into the
happy zone comes from a research that happened in the Information School of UC Berkeley
whose goal was to visualize laughter. The laughter clips are extracted from real dining
conversation automatically using a Deep Neural Network. In the near future, the sound clips
attached to the orbs could be directly extracted from the participants’ personal sound
archives that they permitted to store and share with A Void. Ideally, these sound clips could
reveal and evoke our participants’ personal sentiments while they are scrutinizing the
appearance of the orbs and playing around with the interaction between the Pandora boxes
and the orbs. By introducing this novel experience into people’s daily life, our design would
successfully convert people’s perspective towards the ways of sharing, feeling, and
expressing emotion.

The E-Av
There are two components of the E-Av: the design and the interaction.

E-Av Design
We used Maya to make the 3D model and skeleton of E-Av. The obstacle here is to model
the E-Av into the low-poly shape we originally imagined. However, after tackling several
polygons and downloaded assets, we found it hard to model the exact shape we want, so we
decided to use some basic polygons with adjustments to represent the MVP of E-Av.
https://venturebeat.com/2018/11/18/spatial-audio-design-is-key-to-creating-presence-in-vr-and-ar/
https://developer.oculus.com/documentation/audiosdk/latest/concepts/audio-intro-spatialization/
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https://postperspective.com/importance-audio-vr/
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We want the E-Av to look friendly and neutral interns of emotional expression to eliminate
the external effects on the users’ emotion exploration journey, so we decided to make a
large head with its eyes set far apart to give it a childish, innocent looking. We also
intentionally took off its legs so the E-Av can have a floating motion when moving with the
user. We then added skeletons to the E-Av to control its movement for animation by adding
nodes to its head, neck, body, shoulder, and hands, and linkages in between.

3D model of the E-Av

Inside rigging of the E-Av

3D model with rigging for the E-Av showing movements

E-Av Interaction
The primary goal of the E-Av was to onboard users and replace a “getting started” tutorial
walk through of the space. Our goal was to provide users with an intimate and safe place to
not only explore but embrace those emotions that they used to avoid therefore the E-Av
could serve as an agent for our users to input their insights after a round of initial exploration.
As mentioned before, we had a debate about what modality we want our E-av to be. For the

implementation of 3D animation, we mainly experimented with a human-like model, knowing
that a 3D model was being made specifically for this project.

In this prototype, we managed to have a functional animated humanoid model that holds up
a shimmering orb when the first-person character component is close enough to the model.
We were thinking about triggering the events by the camera gazing at the E-av but switch to
the distance triggered interaction as the gesture of staring at the avatar is ambiguous.
For the sake of economic implementation, we imported a detailed pre-targeted humanoid
model and create a sphere attached to the right-hand thumb component of the model. We
match the orb’s size to the appearance of the model.

Shimmering Sphere
With all the components ready, the next step is to create the animation and have the orb
shimmering when the user triggers the events. For a compelling shimmering effect that can
be easily triggered by a preset distance, we imported a Highlighting System Demo and call
the highlighting renderer onto the orb when the distance between the main camera and the
model is close enough. We also import a gymnastic pose package to test out the effect.

E-av Animation v.1
For the second iteration, we managed to design a simple Unity animator to render the
gesture of raising the model’s hand. While the E-av is raising its hand, an audio file is being
played along. Combining the ambient soundtrack that we would like to include in the future
work, this gesture could be an effective indicator to welcome the user to interact with the
E-av. All files and scripts can be found under the folder “e-av animation” in our google drive.

Animator diagram
In the current implementation, the orb on the model’s hand doesn’t have any interacting
functionality with the user. In the future, we envision when the user’s touching the
shimmering orb, either the E-av will ask the user a question towards one specific emotion or
the E-av will replay an archived sound clip from the user.

E-av Animation v.2

In the early stage of our brainstorm, we put tremendous effort into figuring out what type of
interaction we want our E-av to deliver. It’s such an unfortunate that neither of the Maya 3D
model or the E-av animation was mature enough to be included in our final demo due to the
time constraint and the massive learning curve. But we do believe that these attempts and
trials demonstrated our design ideology and helped us grasp a better understanding of what
message we are trying to convey through these objects and interactions. Some part of the
design has been effectively passed on to the successfully implemented features like
Pandora’s box.

Implementation
Scene Design
We picked an 8 by 8 platform for the scene after discussing the project with architecture
students who focused on emotional design. The goal was to not “crowd” the user with the
different emotions, and be able to have enough physical distance to make it feel like they
were not overwhelmed or completely surrounded.
We wanted to ensure that the scene didn’t feel like too big and cause feelings of
agoraphobia while in the scene, so we used some star assets to create “walls” around the
platform so as it conveys the sense of being in a room where they could safely explore the
different emotions.
We used two layers of these stars to create a visual parallax.

Pictures of the stars creating a “room” around the platform.

Picture showing the two layers of stars which made some appear further away.
We used clouds to mask the edges of the platform.
It was here that we revisited the emotions that we wanted to represent in the scene. After
deploying to the Quest and exploring the 8x8 scene, we decided to use the 4 corners of the
platform for 4, oppositional, emotions. After thinking about what motivates people, what we
struggle with, and what emotions are most commonly expressed; we decided to move away
from the core five12. This was large in part due to a discussion about what makes us feel
emotion and how the five emotions are emotional expressions as opposed to emotions
themselves (eg. anger is most often frustration and sadness can be caused by loneliness). It
was here that we came up with the idea of having a “heart” of an emotion at the center of
each emotional space, using expressions of emotions as the sound files for the scene, and
also using the emotions of fear, hope, happiness, and sadness. These emotions are often
presented in opposition to each other (ie. we are often caught between moving away from
what we fear and towards what we hope for).
While iterating, a Unity game object had to be used to create the scene and a cube was
chosen (first in the options). This gave us the inspiration of using a box as the heart of the
emotion and led us to the myth of Pandora’s box. The myth goes that there was a box which
was opened and let out all manner of horrible emotions and torment upon humanity, but it
also released hope too. The idea of having a “reverse pandora’s box” as the heart of each
https://www.iamheart.ca/single-post/2017/07/07/The-5-Basic-Emotions - the emotions that exist in
every culture as discovered by Paul Ekman (who trained Dacher Keltner) by using facial expressions.
They are noted at Happiness, Sadness, Anger, Disgust, and Fear. Shame is a newly added core
emotion to this list.
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emotion would form a narrative in the scene of being able to go to an emotion zone, interact
with all the ways that emotion was expressed, and when you get to the heart of the emotion
and interact with the box, the emotion would go back inside it. It was then that you would be
able to interact with the E-Av to put your own emotion “in” the box, thus giving the user a
sense of control and mastery over their emotions. Because of the use of the Greek myth, we
decided to use assets of greek style pillars where the boxes would rest upon.

Picture of “fear” with the pillar and it’s “pandora’s box”

Sound Design
In order to create an immersive sensory experience, sound plays a vital part in “A Void”.
Emotions are expressed as audio recordings and then embedded into each of the orbs. We
vacillated between making these recordings more literal, like diary entries, or representations
of emotions. In the future, we imagine an amalgamation of both where the literal recording of
the emotion would mix with a generated sound byte (something computed based on the
sentiment of the emotion expressed). This would allow a user to remember the context
without necessarily having to relive the experience.
Along with the smaller sound effects, a global soundtrack would
play based on which discrete emotional space you are in. As you
can see in the diagram, the music would fade in and out as you get
closer to the “heart” of the emotion in a gradient sort of fashion.
When standing between two emotions, you would get a
combination of the two emotions’ tracks. Standing in the center of
“A Void” you would only get the drumbeat.

Fading was accomplished by grouping the instrumental tracks for each emotion into its own
fader group and programmatically fading the group as the location of the player changes in
space. They all play in unison when entering the space but are faded out completely in the
center of “A Void”.

Designing the Emotions
We used custom built assets, materials, and shaders for the emotions as it was a fun
exploration into using the new “VXF” graph that was added to Unity 2019. Unfortunately VXF
was not entirely compatible with the Quest due to the graphics the Quest ran on, however
after experimenting with design and taking a crash course in designing shaders, we scripted
some custom shaders for the emotions, and made materials for the emotoes.
It was here that we realized there were incompatibilities with the OVR plug in that was used
for the Quest and having both grabbable and collidable objects: an object could not be both
and work with the OVR system. We therefore created a system where some obs would be
grabbable, and then those could be used to buffet/collide with the others. In order to inform
the user of a difference, we used different emission effects and a halo on the grabbable
orbs.
We wanted to convey the “energy” that an emotion had, and so also thought about the
placement of each emote in the scene with sadness sitting lower to the floor and hope being
higher up. Additionally we created movements by each emotion to convey the sense that
happiness would “bounce” with different fast frequencies and amplitudes, sadness would
“wallow”, hope was consistently pulsing at the same rate with each orb, and fear “vibrated”.

The emotions were designed for using colour theory.

We used a warm colour pallet for happiness
of orange and yellows with a baked in
lighting and high smoothness to convey a
sense of warmth.

Hope was designed to look ethereal and
bright so we used a bright cream and light
blue with a non-uniform speckle and fresnel
effect.

Sadness had a very cold blue, white, and
grey colour palette. We added a smoke and
mist effect to the orbs which could convey
the sense of movement and ripple while
looking very cold.

Fear was difficult to design for and we went through several iterations.

We originally went for a red, black and
green colour however the red looked very
cherry and didn’t quite visually flow.

Going back to Dacher Keltner’s work, which included the movie Inside Out, we settled on a
green, purple, and black colour scheme.

The “Fear” emotion from Inside Out.

Our final “fear” emotions.

At the heart of each emotion, there would be a different pandora’s box that would represent
the emotion.

Fear’s box which is murky and has defined
edges

Happiness’ box is glowing orbs

Hope’s box are little flares that actually
“flare”

The emotions themselves were made up of different particle effects, shaders, and materials.

Happiness was bright and bubbly. It threw
out little pieces of white light into the vicinity
and seemed to “bubble” out.

Sadness was designed to be very cold and
seem intangible. The streaks around it
folded in on themselves as a representation
of how we often “fold into” our own selves
when in the throws of deep sadness. The
heart of sadness is a very cold blue light.

Fear has 2 parts - the firey orb, and what it
throws off.
Fear is a very low valence emotion and we
wanted to convey that sense of danger red,
but also how there is very little substance
itself to fear itself. We used a particle effect
that didn’t have a source and then a
burning fire of “stay away” to convey
something akin to a fight or flight response.

Hope it a literal star that radiates light.

While creating the interactions, we started experimenting with physics layers13 and found a
way to have objects be both grabbabble and collidable.
It was using this that we created a way for the orbs to stay in their area until they were
interacted with by the user by creating walls that the player could walk through, and then if
an interaction between particular layers occured, the corresponding object would also be
able to move between areas of the scene.
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https://docs.unity3d.com/Manual/Layers.html

Image of the “walls” for each emotional area.
By using the walls, we also discovered how shadow layers could be added. As is depicted in
the above image, we removed the shadows cast by hope and sadness, and also added two
additional light sources to the scene. We felt like what we “fear” casts a shadow on our
environment so left the shadows on fear. Additionally, we lightened the shadows and added
a secondary shadow effect on happiness as “happiness is contagious” and effects many
things around us in our environment.
The boundaries were hidden from the camera layer so a player would not see them.

Scene Interaction
The following section will describe the interactions possible to the user.
A user enters A Void at the direct middle of the environment. There is spatialized ambient
sound that has no specific source or emotional connotation.

There is no initial guide on what to do in the scene14. Users are allowed to freely move in
space.
When they enter an area that has been assigned to a specific emotion (ie. an emotional
zone), a specific audio track would trigger that is emotionally charged to that area.
Users would be free to reach for the orbs. We picked a sphere because they are objects that
are more likely to be grabbed/grasped for which is one of the naturalistic gestures the Quest
controllers were built to support15. All orbs could be touched, however only some could be
grabbed. A user could use a grabbed orb to collide it with additional orbs. Opon grabbing or
colliding with an orb, sound files played that were specific to that emotion.
The user can then walk to the “heart” of an emotional zone which is an actively charged,
upon picking up the box, emotes would “zoom” back towards the box as it was tracking in 3D
space, become destroyed on contact (to give the sense that they returned “into” the box) and
then a question would appear along with the E-Av which could be answered by the user.

Challenges
Unity was a known challenge and working with the Quest made it a different beast. For this
project, a new workflow was created.
A key is provided below for naming clarity.
Key
Name

Other Names

Picture

Function
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Discussion was had around if the user needed to be guided to know what to do. An iteration of
Proj03 included the E-Av as a guide who would hold an “oracle” orb which would respond to your
touch (via collision as it would be affixed to the E-Av’s hand) and text would appear above the orb
guiding you through. Upon starting interaction, if the user had not interacted with an emote or emotion
yet; the E-Av’s question would be “What are you feeling?”, and the gesture around to the scene to
invite exploration.
The core piece was that this is a user driven exploration so we did not want to tell the user which
emotion to go towards but instead allow them to explore and understand emotions, ultimately leading
them to understand their own emotions better.
15
Grabbed instead of just wanting to touch with a single finger.

Emotes

Orbs

Contains recorded audio
clips that have (1) been
collected by researchers16,
(2) are commonly
associated with the emotion
or sentiment they are
attached to, or (3) an audio
synth sound created to
express or invoke the
corresponding emotion as
created by a wonderful
audio technician17.

Box

Question Box
Heart of the Emotion
Emotion’s Heart

These served as the boxes
where the emotoes came
from (and would return to).
They represented the heart
of the emotions that were
depicted in the scene.

E-Av

Emotional Avatar

To guide you through the
scene and ensure that you
do not feel alone while
exploring the depths of your
emotions.

Emotion
Zone

Emotional Area
Emotional Space

N/A

The 3x3x2 zone that is set
at the 4 corners from the
emotion’s heart that
colliding with triggers an
audio track specific to that
emotional area.

Version

Unity Project

Link

Naming convention used to
denote which “version” of
the project03 we were
working on so that seperate
pieces could be tested.
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Wesley Deng and Dacher Keltner
Aka. Paul Stott

Build

Unity Scenes

Link

Naming convention in order
to track what was build
throughout the project - this
workflow was developed so
as not to “break the working
build” by adding
components or functionality
to a scene and then
breaking the function of the
entire scene - by saving as
a new build at every major
build we could always go
back to a working build if a
working build completely
broke (ie. like a branch vs.
master in github).

Test

Name.apk or
name.aab

Link

File that would be generated
from each Quest
deployment.

Version Workflow
The deployment workflow for Quest made general development difficult as we did not have a
Rift S to test on. We designed a new workflow which was generated in order to preserve
version history (which is detailed in the Key):
The first attempt at the project (Titled E-Av) was labeled Version 1 and was an entire Unity
Project. The second attempt was titled ShadyBois and was where we tested our custom
shaders and materials on the Quest to see if they would run, and then run with animation,
and then run on interactive objects (it was primarily to push the graphics of the Quest and
see what it could handle). There was a third project which served as a testing arena for
scripts (titled QuestDebugging-master a
 s it was set up in order to be a collaborative github
repo). Version 4 had the integrated components for the project with the associated assets
and was titled DET_Persepective.

Picture of the Unity Project set up

Instead of adding to/editing/breaking a working scene, everytime a major change was made
to the scene, it would be saved as a new scene which followed the general naming principle
of “Build x18”.
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With x being the build number with a few exceptions based on the amount of coffee consumed and
stress felt.

Picture of the workflow for the Scene Builds.
Each minor change was documented and added to a test bed. Which was a less controlled
process.

Picture of the test workflow.
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Picture demonstrating the “less controlled”
testing process showing the results from the
test, and then what was changed.

However the biggest group challenge led to a destroyed Unity engine.
As of Monday 2:51am we has a working Build (Version 4 Build 13).
What needed to be added was the final animation for the E-Av (the E-Av reaching up to the
user), a group decision on whether or not to include the E-Av in the scene at all, and the
sounds that were being built for the scene.
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“Yike”, as in “Yikes”, but only one single yike. Pronounced like “Nike”.

At 2:52am, Version 4 Build 11 was used to film some capture and dropped into the group
chat. There are 6 apk’s from this Build as minor tweaks were made around the starting
height of the happiness emotes. The floating animation was taken out in order to tweak this
(with Version 4, Build 12 and 13 having the floating on the emotes).
At 3:07am, as a test, sound areas were added so that the ambient sound could be changed
based on the position of the user, and the relevant collisions (colliding with emotes, grabbing
box, colliding with pillar), as well as 8 audio files to happiness, and 4 happiness files to hope.
This was Version 4 Build 11 test 9. It was a working build.
At 9:14am on Tuesday, the 6th attempt at calling a particle effect on the reverse of pandora’s
box was written into the script. This was saved as Version 4 Build 12 test 10 as there was
more to be added and we were going to demo/submit Version 4 Build 13 Test 5+. Build 13,
as of 9:14am Tuesday, did not run as there was empty scripting calls for the animation that
were going be tied to the E-Av and the specifically called GameObjects written in.
At 2:34pm the group met. The intention was to (1) add in the animation, (2) to name the
particle system that tied together the interaction or the orbs moving in and out of the emotion
box, (3) rename the emote follow so that they could be called in the script, and (4) to add the
audio. At 5:21pm Unity threw a critical error against the audio mixer. Initial panic ensued but
we regressed to an old build (which overwrote Version 12) and downgraded to a 2018
version o Unity. At 6:30pm some members left for a meeting. At 8:00pm group members
returned. The error message now read that the Unity Engine had been corrupted and serval
ports had been destroyed. When trying to open other versions of Unity to get a working build
back, there were incompatibilities caused by the difference between the shader types used
to build the project (on 2019.2), and the ones that were read by 2018 versions of Unity.
During an attempt to transfer the files to another device, there was a mix up with the file
transfer which resulted in some assets being copied and some being moved between folders
and onto a backup drive. This meant that the project files and assets were now split and
wouldn’t open or run in any Unity.
In that moment, as a group, we felt
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We felt fear and sadness

From 9-10pm we started gathering materials to try and rebuild a project. Somewhere while
deep in the OVR Grabbable script, it was remembered by a team member that the workflow
used to iterate, and test was done in such a way to preserve version history (hence the 9
project versions with 5-17 builds each and 1-12 tests per build tests resulting in an apk file).
This workflow had stopped as of filming on Monday and all new tests were over written on
the same apk, but, Tuesday’s Version 4 Build 11 test 9 worked. If we could just get the apk
onto the Quest...then the project could be saved.
We researched how to get an apk onto the Quest without Unity. Uploading it to google drive
worked, but the apk wouldn’t launch from the downloads folder inside the Quest Chrome
browser. After a bit more digging, and thanks to an amazing and very Tron level backdoor
hack app called SideQuest21, we were able to side load Monday’s Version 4 Build 11 Test 9.
It worked. This precious apk file from Monday had sounds for happiness, 2 sounds for
sadness, and a horse noise supplied by Unity that had been used to debug collision issues
for the sound area. Please see “Next Steps” for details on what was/would be viewable if any
version after this V4.B11.T9 was accessible. This is the apk file that is submitted for this
project and is what was demoed on Wednesday - it is, as of Wednesday the 13th of
November 2019, the most up to date working build that we have managed to find.

Picture of Dylan Arceneaux’s face after he heard us shouting, came in to tell us off, and then
found out that we’d managed to save the project. Our faces were similar. It would have been
a very good moment to capture “happiness” emotes.

Unity has still not been fixed but due to some lucky processes, we have a working apk that
was used to test out the sound areas22.

21
22

We have since contributed to SideQuest’s pateron
Apologies for the horse noise - it was used to debug a collision.

Future Directions
High Level:
Floor.
Early discussions had the floor being made from a reflective surface in order to give the
sense of A Void being about a journey inwards and a “reflection” of you and your emotions.
There were many technical constraints around this which is what stopped it from being
implemented.
Firstly, the material we made for A Void was not able to run on Quest because it would
require Vulcan or a similar due to the ray casting needed for the reflections.
Secondly, there was not a clear idea for what should be reflected back: would it be a VR
body23? The emotes? Just the boxes? What about the E-Av24?. We discussed ways to get
around this by having the water material be dark and then parting around where the user
would walk (with a 1.5m diameter circle)

Screengrab from Atlantis: The Lost Empire
(https://giphy.com/gifs/atlantis-pywKKK3YjABO0) which has a similar effect to the
protective area where a user could walk.
E-Av

23

There is significantly more research needed into the assignment of a VR body to users (VR
embodiment) that needs to be done for this to have been implemented with confidence, knowing that
it would be a comfortable experience for the user.
24
Since the E-Av was meant to a representation of the emotional version of you/your emotional self it would be confusing to give both you (the Me-Av) and the E-Av reflections.

Future iterations would explore the interaction with the E-Av as the E-Av did not make it into
our final scenes.

First would be the full implementation of the E-Av in the scene with the follow script. The
follow script was built for the orbs with the leader being the box so that no matter which
direction the user picked the box up in, the orbs would be able to “find” the box at the x, y, z.
A version of the follow script would be used with the leader being the user/OVR Camera Rig
attached to the Local Avatar and the follower being the E-Av. There would be a perimeter
around the user (depending on the direction) so that the E-Av would adhere to comfortable
proxemics25.
The E-Av would also be rigged.
Hands Free.
VR (and AR) has a large issue situated around interaction and input modalities. 2016 was
when Oculus first announced their Touch controllers which was/is considered to have
massively changed the way we are able to interact with holographic information. However,
the haptics are not able to simulate real world interactions.
Future iterations would include hand tracking (which is available on Quest with a limited beta
release and the full release expected by the end of 2019) so that users did not have to use
the controllers to interact with the orbs.
This brings up the discussion our group had around haptics. We decided against the
integration of haptics into our scene for several reasons. Firstly, the scene is already busy each emote has 2-4 colours, as well as the boxes, and the energy that the emotoes bring
through the different rates at which they bounce - and we felt like the addition of another
variable of sensory information would be overwhelming. Secondly, as A Void’s designers, we
are not here to tell a user what they feel. A Void was built as an exploration of emotion, and
is made specific to the user through the interaction of the Box. Different people somatically
place emotions in different areas of the body. We also felt like haptic sensation would
introduce sensation
A Void is a cognitive exploration into the self - it’s not reality, it is not meant to feel real. So
we left haptics out.
It would however be interesting to explore if users felt as immersed in A Void that as there is
some support for the use of hand held objects being a moderator for immersion within a
given VR environment.
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Bufacchi, Liang, Griffin, & Iannetti (2016). A geometric model of defensive peripersonal space.
Journal of Neurophysiology.

Low Level:
Different design for the E-Av that matched the design system of A Void. Baking lighting into
the material used for the E-Av so that it doesn’t have the overly bright head.

Picture of the shiny head of the current E-Av.
Add a fog effect and make the clouds into 3 dimensional prefabs - possibly through using a
3D modelling platform.
Turn down the realism of the scene (“chonk it up”26).

Conclusions
The Quest was an amazing technology to work with. There are many technical challenges to
overcome however we are happy with the visual effects of the scene and how it successfully
delivered on our ideas around an active exploration of emotion in a 3D space.
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“Chonk”/”Chonky” a phrase coined by Owlchemy Labs (creators of Job Simulator and Vacation
Simulator), adopted by Lucas Rizotto (creator of Where Thoughts Go) in order to express the effect of
making something lower-poly, less photo realistic; it’s of a more geometric based design system and
therefore “chunkier” as a method of art style while also fitting with the requirements of a mobile VR
device. “Chonking” and “chonk it up” became a common phrase used by the Owlchemy and
SuperHot design team. Survival ADventure has very chonky art in their Proj03.

