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Abstract— In designing performances for virtual reality one 
must consider the unique qualities of the VR medium in order to 
deliver expressive character performance. This means that the 
design requirements for participant engagement and immersion 
must evolve to address these new possibilities. To address the need 
for evolving an expressive character performance for VR, a five- 
step production framework is proposed which addresses steps of 
directing, performance capture, the cyclical stages of retargeting 
and animation refinement and movement translation to avatars in 
VR.  
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I. INTRODUCTION 
The ability to immersively tell and participate in virtual 

reality (VR) based experiences creates increased opportunities 
for educational and emotionally impactful stories. New areas of 
research are exploring how interacting with performing and 
reactionary avatars might provide more meaningful or 
memorable VR experiences [11]. Therefore it is necessary to 
elevate and explicate the process and care that should 
necessarily be put into the delivery of expressive performance 
of the virtual characters, starting from the initial performance 
capture through to the delivery of the performance on the avatar 
in VR. 

This ongoing study explores the designer’s role in 
enhancing story experiences through the creation of expressive 
characters that leave a lasting impact. The study highlights a 
proposed five step production design framework for translating 
character capture and performance into expressive characters 
for VR experiences by applying these steps to a small-scale VR 
production.  

II. NATURE OF VIRTUAL REALITY 
Sound, touch, scale, distance and emotion are all integral to 

the VR experience. As opposed to other forms of media which 
occur as third-person experiences, in a VR experience the 
viewer operates in the first person., Designers of interactive 
immersive experiences are therefore challenged with 
determining and designing the level of desired immersion, 
sensory feedback and user interactivity, while giving up control 
of exactly what the viewer experiences. This characteristic 
affords the participant free range in both the digital and physical 
worlds, therefore prioritizing how motion and emotion is 
delivered in such an experience. Because of this, emphasis on 
design tools and processes must expand and advance to address 
this challenge.  

In VR, the participant takes the role of the camera and 
directs their attention to what is happening around them. 

Because the viewpoint (camera), which is essentially the 
always-moving participant in the headset, is not pre-determined, 
the director and the actor must re-consider the acting plane. In 
motion data for VR, the entirety of the actor(s) is being captured 
with the goal of the most expressive performance possible from 
any point of view. Often times, to advance a narrative in VR, 
the performer must direct attention to themselves or spatially 
lead the participant with their acting for the participants to stay 
engaged and immersed.  

To address scale, distance, and emotion, avatar performance 
must happen throughout all of the body and action. Motion 
capture records large motions, but also the small expressive 
movements like breathing, twirling of fingertips, or shuffling of 
feet. This is what breathes life into the characters giving them 
more ability to be alive rather than animated for a plot. In VR, 
avatars are not performing at the audience, but rather for the 
participant. When using performance capture for a VR 
experience, more consideration needs to take place from the 
designers, performers, and tool makers. The current state of VR 
design in industry is still banking on the novelty of the medium, 
and frankly, that is not enough anymore. There needs to be 
more focus on expressive qualities in the performance in order 
to elicit more human-quality behavior in character animation 
for VR. To achieve a higher quality of character animation, we 
must teach actors how to perform for this medium. There is 
currently no cohesive language for animators to communicate 
animation data criteria to directors. This is something that 
should be established and shared with performers in initial steps 
of capture. It is important for animators to understand the 
performance direction, so that they get the digital data they need 
for the shots/sequences they are working on. This could be 
improved with better tools for animation, especially narrative 
animation with interactive sequences, in virtual reality, to better 
translate the acting, motion, emotion, and design of the plot. All 
of these challenges converge on aiding expressive performance 
in virtual reality character animation. 

III. CURRENT EXPERIENCES 

Some existing VR experiences with character animation 
could have improved their experiences if more expressive 
performance were implemented. In Project Syria, Syrian 
refugees are placed before participants to allow them to feel as 
if they are witness to this crisis [4]. The characters within the 
simulation illustrate generic movement to get the feeling of 
motion, without much attention to narrative. The project relies 
on audio and an accurate environment to translate the story 
rather than the characters. The characters have generic angry or 
worried body language poses, but they are not performing 
anything for the effectiveness of the desired empathy feeling 
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that seems to be the goal. In Across the Line, Planned 
Parenthood created an experience about accessing abortion in 
America [3]. Avatar protestors argue extremely traumatic 
content with the participant. However, they stand stationary 
with minimal motion, and nutcracker like jaw movement. The 
intensity of the words in the audio is not mirrored in the motion 
of the animations. If the following process were to have been 
applied, a more comprehensive, expressive outcome may have 
occurred for these character-driven experiences.  

IV. PROCESS AND APPROACH 
In creating expressive motion (as opposed to natural motion) 

for characters in animation or VR, performance aspects of 
virtual characters become just as important as the methods by 
which we capture motion. Even with a perfect live performance 
and refined motion capture technology, the expressive qualities 
of a performance do not always fully translate into the digital 
avatar’s performance. As we have learned from outstanding 
emotive performance in feature films’ virtual characters, (Andy 
Serkis’s Gollum, Benedict Cumberbatch’s Smaug, Zoe 
Saldona’s Na’vi Neytiri) the technology, the actor, the director 
and the animator each must contribute time and talent to create 
fully expressive characters. In designing performances for VR 
one must consider the unique qualities of the VR medium 
(immersion, spacing, camera placement) in order to deliver 
expressive character performance. 

To address the need for evolving an expressive character 
performance for VR, a five step production framework is 
proposed for use by small independent studios and within 
academic contexts.  The framework addresses steps of directing, 
performance capture, retargeting, animation refinement, and 
production into VR. Each step has its own purpose of 
performance design in relation to the live actor, avatar character, 
and multiplicity of characters in a scene. Each step is 
interdependent on the others, for without one, the others would 
not flourish in the expressive performance creation process.  

As a case study, the framework is being applied to avatars 
within a historical VR narrative that the author and co-creator 
(Abigail Ayers) are producing. This VR experience focuses on a 
historic event from the Civil Rights era in the U.S, entailing a 
moment in the desegregation of schools in the South, through 
the act of a 6-year old girl named Ruby Bridges [2]. The overall 
goal of the case study is to create an experience that will inform 
participants about this important, yet overlooked moment in 
American history by immersing them in the recreated action. 
With historical context provided through audio interviews and 
visual documentation, the result is a narrative that is a 
multimodal collaboration of content. Through the process of 
creating this case study as a member of a small production team 
and within an academic context, the designer is able to identify 
critical aspects of performance design that can be enhance 
expressive performance of avatars in narrative VR experiences 
[Figure 1]. 

V. ROLES 
To begin the process of creating expressive characters, the 

roles of designer, director, actor(s), animator(s) and motion 

capture technician need to be filled. The designer is the 
visionary of the project, leading the realization of the narrative. 
The director takes the designer’s concept and communicates it 
clearly to the actor. The actor then performs the sequences with 
as much emotion and precision needed for the scene within the 
motion capture system, while the animator edits and adds to the 
data to bring out or add more expressive, enhanced movement. 
Sometimes, if the project allows, the designer can fill each role 
with a singular person with those particular skillsets. On smaller 
productions, roles may overlap requiring, for instance, the 
director to also act or the designer to run the capture session. 

VI. THEORETICAL BASIS 
     Within the framework, two performance theories, 

kinesics theory and emotive performance theory are referenced 
to assist in the evaluation of movement.  

Kinesics theory applies to the interpretation of body motion 
communication such as gestures and facial expressions. 
Nonverbal behavior such as these relate to movement of any 
part of the body or the body as a whole [1]. This theory aids the 
director in establishing how to guide the performer’s body 
language for the scene, as well as helps the performer become 
in-tune with their own body’s habits of motion, and adjust 
accordingly for the production.   

Emotive Performance Theory draws of the social aspects of 
situations that impact performance. Hang Ng writes about two 
cases studies of how politicians change their performances in 
relation to the environment/society they are in. His goal is to 
discover “how emotion can be analyzed as a domain in which 
culturally specific narratives and rhetoric are used to advance 
the situational agenda of actors” [7]. This is applied to inform 
the actor about how to alter expressive performances dependent 
upon specific cultural aspects contained in the recreated 
moment. This means changing the body language, facial 
expressions, and intensity to address cultural implications, time 
periods, situations and tonality.  

VII. FRAMEWORK SECTIONS  

A. Directing 
When an actor performs on stage or in a film, they are 

embodying a character’s personality traits, then making 
modifications to their own body’s appearance to fit those 
characteristics. This may include posture, ways of moving, 
facial hair, glasses, and different accents – the modifications 
and accessories that give meaning to the character. But in the 
end, they bring forth the character from their own physical 
body. With performance capture animation, the actor is 
puppeteering an avatar, often times structured completely 
different from their own bodies. A director of motion capture, 
must be able to address all of the movements and actions of the 
actors, the small and large, because each motion in the data may 
be used by the animators. The more specific the director can 
make the actors’ work, the more specific the data will be, 
therefore making the data more readable for the animators. The 
director helps the actor make modifications to their 
performance methods, adjusting their physical performance to 
match that of the avatar puppet they are characterizing. For 
instance, with the Ruby Bridges sequence, the actors needed to 
adjust to their performance, accounting for avatars wearing 
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heavy suits, fedora hats, circle dresses, and holding hand bags 
because of the culture and style of the time period [Figure 2]. 

Good directing for performance capture is the pre-
production cornerstone for achieving expressive character 
motions in VR. During the capture, the actor may have no live 
audience to perform for, no single camera angle to perform at, 
and no costume or tangible props to perform with. In essence, 
they are acting blind, embracing the qualities of the characters, 
i.e. the emotions, personality traits, accents, and subtle 
mannerisms that go with that character’s interior design [12]. 
Precisely directing both body and face, will improve the quality 
of performance. 

1) Directing Body Performance  

Character expression works best when it involves the whole 
body, not just the face. According to Ed Hooks, author of Acting 
for Animators, “Movement begins in the area of your navel and 
radiates outward into your limbs” [8]. This movement shines 
into the effort of the actor, with intention affecting movement 
and the expression of emotion. Understanding body language 
through kinesics theory prepares a performer for awareness 
with their whole self, and in determining how to best express a 
specific sequence.  

2) Directing Facial Performance  

The face is often the most emotive area of the body – the 
eyebrows, eyes, mouth, and nose, combine to express eight 
primary emotions according to psychologist Robert Plutchik 
[5]. Those emotions (joy, trust, fear, surprise, sadness, 
anticipation, anger, and disgust), can give a participant a more 
immersive engagement with the clarity of action and emotion 
through what they are reading on the characters’ faces. With the 
ability to walk within centimeters of these characters in VR, the 
medium provides a unique opportunity to participate with the 
actor/avatar. VR allows participants to get close enough to see 
the subtleties of expressions, which humanizes these characters, 
giving them personalities and better ways to express their mood 
towards the participant in a story scenario. 

    Within the VR case study, emotive performance theory is 
being tested with the performers to see how it may enhance 
performance. For example, each performance gave the designer, 
director, and actor opportunities to analyze the relationships and 
role of characters in the scenario. How a mob member responds 
to one of the federal marshals may elicit distrust and sadness 
versus how they would respond to the implied Ruby character 
with disgust, surprise, and anger.  

B. Performance Capture 
Most often the terms ‘motion capture’ and ‘performance 
capture’ are used interchangeably when it comes to computer 
generated movement for animation from a human performer, 
but there is a difference between the two. Motion capture is the 
gathering of body movement data for animation, where 
performance capture is body movement data plus facial data 
and finger capture for more detailed data [10]. With live 
performance, what you see is what you get. With motion 
capture, the 360° cameras calculate 3D positions frame-by-
frame of the performers from all sides and translate those 

positions into animated data. Sometimes, if a motion is too fast, 
or part of their body suit gets occluded, the data will be lost or 
inaccurate. And because most optical system markers are 
placed on the rigid areas of the body they account for minimal 
influence from muscles and tissue. But even with careful 
placement, there is still a loss of information in the distinct 
details that animators then have to manually add and fix [13]. 
As well, retargeting data onto an avatar with different 
proportions from the performer can also add to the loss of 
performance, because the data is not proportionate with the 
avatar. For the case study, pre-planning with VR in mind aided 
the performance capture for the designer, director and animator 
to pin-point the desired routes for the motion of the narrative. It 
helped determine where the performer would ideally interact 
with the participant most, where to draw attention, and 
determined the readability of their actions.     

C. Retargeting  
Retargeting is the process of marker data transferring to a 

skeletal solver to generate the performer’s skeleton that closely 
represents their proportions. The designer must test the data on 
different digital avatars, comparing and contrasting the quality 
of emotional performances and interactions For instance, some 
data may look more accurate on a thinner character vs. a heavier 
character because of the need for overlapping action or squash 
stretch to express weight. Retargeting to an avatar is also an 
important step in assessing how the motion capture data 
communicates the actor’s intention.  Data may look acceptable 
in skeletal form, but once placed onto a digital avatar weak 
actions can stand out due to the way the data is remapped to that 
mesh.  

This provides affordance to the next step in the process – 
animation refinement. During the retargeting section of the VR 
case study, the audience feedback from some scenes verified that 
the data was not communicating anger through individual mob 
members.  This necessitated reshootings of data and redesign of 
some new character actions and stories, with more exaggerated 
motion and intensified anger, as well as new avatars created with 
the body types of the performers in mind for more accurate, 
proportionate retargeting. These were tested until better 
outcomes emerged in regards to body language performance and 
character expression. Other ways of improving retargeting 
would be to experiment with adjusting animation to the solved 
retarget, rather than going through the entire process of 
redesigning and reshooting, depending on the production and 
desired effect. 

D. Expressive Motion Editing 
The animator’s skill is necessary to enhance the 

expressiveness of a performance because performance capture 
is not a one-to-one translation. With each step in the process, the 
quality of the performance diminishes, due more so to the 
technology limitations than any fault of the actor. At this stage, 
the animator applies key-framed actions, additional clean up and 
refined animation on top of the raw performance capture data. In 
this way the designer can rebuild the data, to the avatar they have 
chosen, and then use the affordances of animation to tweak the 
performance to better represent the desired story. These 
animation layers add more effects, such as making an expression 
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bigger in the arms or take longer on the face, in order to output 
a more visually expressive performance that communicates that 
situation. According to Avatar animator Richie Baneham, “[It]
helped to maintain consistency of character, down to the 
smallest detail and idiosyncrasy, as the animation went through 
many, many hands; and it took out some of the fundamental leg 
work. But the fine nuance of the actor’s performance still had to 
be done by key frame. Key frame not only gave us the fine 
nuances of expression, it also gave us the movement of the ears 
and the tails, which added a lot to the character’s performance.
[It] gave us 100 percent of what Zoe did, with a turbocharge on 
top of it” [6]. This is the most important step of the process,
because it improves the visual expressive quality of the 
performance immensely. This addition amplifies the raw data,
and supplies a layer of improved, more expressive animation for 
an outcome ideal for the vision of the project. An animator 
should have a profound understanding of the connections 
between thoughts and movement, emotion and movement, how 
movement impacts on the audience and other actors in the scene.  
This helps with the animator’s eye and narrative direction.
Figuring out how the story needs to be told influences how to 
direct the character’s structure and physical attributes to that 
situation.  

E. Virtual Reality Testing
Virtual reality is where staging all this data comes into play.

It is a vital step to go into the VR headspace and see the data 
and characters act out the performance to determine where the 
designer wants to stage them. This layer provides a 360° 
environment to design within, allowing the creative license to 
control proximity of digital characters in relation to one another 
and the participant, placement of interactions and movements 
within the designed digital environment, and also speed/timing 
of the experience with the digital characters finally inside of it.
Prototyping all these components within this scene is crucial 
because it is the final step of participant-character interaction 
that will showcase the previous four steps, and how successful 
they are in creating stronger expressive performance from 
digital characters in VR.  

VIII.CONCLUSION

Designers and developers in the industry know how to 
derive emotive performances from performance capture for 
film. But in VR, more autonomy is afforded to the participant –
proximity to the avatar, the environment, the ability to do an 
individualized close up by merely stepping toward the 
characters – in order to make the participants feel more 
immersed. Sam Machkovich writes of his time in multiple VR 
storytelling experiences, and touches on how designing for 
focused attention…“gives viewers mental permission to lean 
into each diorama, rendered in real time, to take in the tiny 
details of its immaculately animated characters and the depth 
and scope of each miniature stage” [9]. VR experiences can be 
so much more though, not with tiny details of animated 
characters, but with fully thought-out, developed animated 
performances from both the actors portraying them and the 
animators enhancing them.
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Figure 1 – Screenshot of mob from case study.

 
Figure 2 – Screenshot of character expressiveness from case study. 
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