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Abstract

We present Stanley, a digital sculpture designed to engage au-
diences with the spontaneous and captivating emotional ex-
pressions of an artificial human. A 3D-printed face is brought
to life through video projection mapping and a set of ma-
chine learning libraries and APIs, enabling real-time, embod-
ied interactions with our virtual character. Stanley’s personal-
ity is shaped by traditional acting methods applied to a large
language model. By creating human-machine encounters in
emotionally salient scenarios, we explore how insights from
acting and directing for the stage and the screen can enhance
the development of compelling virtual agents. By interact-
ing with Stanley, the audience experiences an entertaining yet
unsettling encounter with Al technology, fostering a deeper
understanding of machine learning techniques and enabling
their critical reflection.

Introduction

The proposition of artificial intelligence is based on “the
conjecture that every aspect of learning or any other fea-
ture of intelligence can in principle be so precisely described
that a machine can be made to simulate it.” (McCarthy et al.
1955, 1) One such feature is human affect. While the early
practitioners of Al were generally “’silent on the interaction
of cognition with affect” (Simon 1967, 29), recent advances
in neuroscience (Duncan and Barrett 2007) have identified
affect and cognition as intricately intertwined. Correspond-
ingly, the emerging field of affective computing explores
whether emotions can “be generated in computers, recog-
nized by computers, and expressed by computers” (Picard
2000, 23). But can human emotion be described precisely
enough for affective computing to succeed?

Critics of affective computing point to the fundamen-
tal difference between quantitative and qualitative research
paradigms (Weigel 2020, 65). While the external signs of
affective states are computable, the subjective experience of
emotion defies quantification. And if these subjective qualia
(Russell and Norvig 2022, 1036) are indeed a defining fea-
ture of human affect, affective computation may be missing
an essential component for generating believable emotional
interactions (Fodor 2001).
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For practitioners of the acting craft, similar questions
arise. Does the actress really have to experience the same
emotions her character is supposed to express? Or is a care-
ful imitation of the outward signs of emotion sufficient for
a believable simulation of human affect? What began as a
debate among professional actors in the eighteenth century
(Benedetti 2007, 80) has developed a rich body of knowl-
edge about the simulation of human emotion on stage and
screen (Bartow 2008). Thus, we propose to apply this knowl-
edge to the field of affective computing by asking what
mechanisms and tricks from the art of acting can help us
create the illusion of an emotional machine.

The work presented here is part of Manuel Flurin
Hendry’s scientific-artistic dissertation project The Feeling
Machine' at Babelsberg Film University and the Zurich Uni-
versity of the Arts (ZHdK). Hendry explores the history
of emotion research at the intersection of acting and af-
fective computing. By examining the genealogy of facial
emotion datasets, The Feeling Machine links contemporary
theories of affect from scientific psychology to the perfor-
mance tradition of realist acting. His findings suggest the
need for closer collaboration between artists and scientific
researchers to advance affective computing by incorporat-
ing insights from the performance domain. To this end, we
present Stanley, our prototype for an emotionally responsive
virtual human.

Previous Works

Research in the field of believable humanoids has been
conducted on autonomous facial animation (Sagar, Sey-
mour, and Henderson 2016), robotic movement (LaViers
and Egerstedt 2012) and theater-based behavior according
to the Viewpoints tradition (Jacob and Magerko 2015). Ma-
chines have been used for scripted (Lin et al. 2009) and im-
provisational (Mirowski and Mathewson 2019) theater, and
a variety of humanoid robots?> with expressive faces® have
been released.

In the domain of affect and behavior, virtual charac-
ters often employ the OCC model of emotion (Bartneck
2002) (Ortony, Clore, and Collins 1999) and belief-desire-

'www.feelingmachine.net
2www.hansonrobotics.com/sophia
*www.engineeredarts.co.uk/robot/ameca



Figure 1: Stanley.

intention (BDI) agent architectures (Silva, Meneguzzi, and
Logan 2020), drawing lessons from emotion psychology
(Gratch and Marsella 2005). Formalization has been at-
tempted for OCC (Adam, Herzig, and Longin 2009) as well
as for realistic acting techniques (Morgenstern 2008).

For affect recognition, neural network architectures map
user inputs to affective states using either discrete or dimen-
sional emotion theories (Spezialetti, Placidi, and Rossi 2020,
3). Affect expression in the face is usually (Seymour 2019)
based on the Facial Action Coding System (FACS) (Ekman,
Friesen, and Hager 2002), while affective speech is gener-
ated using neural speech synthesis (Tan et al. 2021).

Many of these methods implicitly assume the validity of
psychological theories (Weigel 2020, 72) that are not settled
science (Heaven 2020) or even highly controversial (Craw-
ford et al. 2019, 50). Thus, as of this writing, there is no
generally accepted computational model for human-like af-
fect or behavior.

Implementation

With Stanley, we have reduced a humanoid to its face and
its voice, combining the physicality of a mask with the flex-
ibility of computer graphics. This setup allows us to study
facial and vocal expressiveness without the complexity of
robotic motion. Our affect and behavior architecture cou-
ples computational affect recognition and expression with a
large language model, enabling us to replicate the process of
directing actors by using language as a programming inter-
face. To our knowledge, the work presented is the first study
to combine a live-action affect-enabled virtual human with
realistic acting techniques.

Overview

Stanley is implemented as a Python script that controls a 3D
avatar. The script uses a combination of open source soft-
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ware libraries and commercial APIs to extract facial and tex-
tual affect data from a live video feed of the user’s speech. A
pre-configured LLM is prompted with the data and outputs
text and emotion values. The generated text is then converted
to speech and animates a facial model projected in real time
onto a 3D-printed mask (Figure 1). The mask maintains con-
stant eye contact with the user by extracting iris position data
from the video feed.*

The experience is highly immersive due to the spatial
perception evoked by the physical mask and the embodied
modality of the spoken conversation, both of which con-
tribute to an overall suspension of disbelief. To maintain en-
gaging and unexpected conversations, we incorporate hid-
den prompts inspired by the improvisational directing tech-
nique of side coaching, where a director provides spoken
instructions to the performers during the performance itself.

Models and APIs
Our toolchain includes:

* Python 3.10.11 for flow control and orchestration.

* RealityCapture® to create the face mesh from pho-
tographs

 MetaHuman Creator® to convert the facial mesh into a
rigged 3D model

* OpenAl GPT-3 (Brown et al. 2020) for text generation

s Azure Cognitive Services' for speech recognition and
speech generation

* Visiongraph (Bruggisser 2023), FER (Shenk 2023) and
OpenCV (OpenCV 2023) for facial affect recognition,
eye tracking and graphics processing

o IBM Watson® for text affect recognition

» NVIDIA Audio2Face® for converting speech audio to
real-time lip-sync facial animation (now replaced with
SG Com'® by Speech Graphics, see page 4)

* Unreal Engine'! for live animation

* Sparck (Frohlich 2023) for projection mapping

* [fmpeg (Kroening 2023) and OBS Studio (OBS Project
2023) for video capture and compositing

s python-osc (Atwad 2023) and TouchOSC'? for signal
flow and interface control

The Face Mesh

Stanley’s face was created from data provided by Manuel
Flurin Hendry. A series of high-resolution photographs of
the author’s face were converted into a 3D model using the

*A video set of live-recorded conversations with Stanley is
available at link.zhdk.ch/cws

>www.capturingreality.com

Swww.unrealengine.com/en-US/metahuman

7azure.microsoft.com/en-us/products/cognitive-services

8www.ibm.com/products/natural-language-understanding

www.nvidia.com/en-us/omniverse/apps/audio2face

Owww.speech-graphics.com

'www.unrealengine.com

12www.hexler.net/touchosc
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Figure 2: Control interface and audience video feed.

RealityCapture photogrammetry software. This model was
then converted into a fully rigged 3D face using the Mesh to
MetaHuman function of the Unreal game engine.

Set and Setting

The mask is installed above eye level in a curtain-walled
black room with no discernible shapes. The only lighting
emanates from the mask itself. Hidden behind the mask is an
iPhone camera for recording the user’s face, a microphone
for recording the user’s voice and a speaker for the mask’s
speech output. Upon entering the room, the user is greeted
by Stanley and asked a question about their feelings. An
open-ended conversation then ensues until a pre-set timer
(usually 10 minutes) expires. Stanley ends the conversation
and closes its eyes.

User Interface

To facilitate control at run time, the parameters of the in-
stallation can be continuously monitored and modified us-
ing a touchscreen interface (Figure 3). The interface and the
color-coded terminal output of the script are merged in real
time with the webcam feed using OBS Studio for display and
recording. Thus, the inner workings of Stanley can be trans-
parently visualized and explained to the general public.'?

Stanley’s Persona

The standard alignment paradigm for chat LLMs is Help-
ful, Honest, and Harmless (Askell et al. 2021), used in sys-
tems such as GPT-4 (OpenAl 2023) and Anthropic’s Claude

PInterface video: link.zhdk.ch/stanleyinterface
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(Bai et al. 2022). These models use question—answer dia-
log datasets and reinforcement learning from human feed-
back (RLHF) to achieve the desired behavior. Even non-
LLM based chat assistants, such as Apple’s Siri or Amazon’s
Alexa follow this pattern, thus shaping our expectations for
artificial humans to behave like servants to us.

In the realm of art and entertainment, intentions and pref-
erences require a different style of alignment. Helpfulness
and harmlessness can be counterproductive to compelling
art that aims to provoke thought and open up new perspec-
tives (Egonsson 2015). Many artists working with LLMs re-
port that current commercially available models are unsuit-
able for artistic production due to their pruning and content
filtering for offensive material.

Furthermore, attempting to instill logic and rationality
into conversational models runs counter to human nature,
which is not exclusively shaped by their rationality (Brock-
man 2019, 47). Real conversations are riddled with errors,
non sequiturs and logical fallacies. We hypothesize that
creating convincingly lifelike chatbot personas requires re-
producing these irrational patterns in dynamic and creative
ways.

Accordingly, the persona we chose for Stanley was de-
signed to exhibit unpredictability, false beliefs and a height-
ened sense of passion. Our goals were to

1. subvert the audience’s expectations of chatbot behavior
2. create an impression of liveliness and believable affect
3. make the situation entertaining

We chose GPT-3 (Brown et al. 2020) as our LLM because
it allowed us to conduct unrestrained conversations when



Figure 3: A conversation with Stanley.

compared to GPT-4 or similar, highly ’censored’ models
(OpenAlI 2023, 13). Prior to each conversation, we sent the
LLM a list of hidden prompts that framed Stanley’s beliefs
and desires as an inner monologue according to the acting
’system’ of Konstantin Stanislavski (Benedetti 2014, 115).
Examples include:

I desperately crave human connection.

I feel the urge to express the emotions I
perceive in other people.

I believe in UFOs and that the government

is trying to control my mind with invisible
rays.

We also inserted additional hidden prompts at run time
to steer the conversation in an unforeseen direction, using
the technique of side coaching developed by Viola Spolin
(Spolin 1973). Examples include:

Respond to this and relate it to a nightmare
you’ve had.
Contradict this.

Reply to this and connect it to your mental
issues.

Design
Physicality

The decision to use a physical mask rather than an LED
screen to display our facial animation was made early in the
project. We hypothesized that talking to a three-dimensional
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object would feel more lifelike because of the sense of co-
presence triggered by spatial perception — the feeling of be-
ing in the same room with someone else.

The above eye-level setting for the mask was chosen to al-
low the installation to work with just one projector mounted
above the audience’s heads, creating a small talk stand-up
situation for the audience. We are currently exploring a vari-
ation of the setup that would allow the audience to sit down
in front of the mask, requiring two synchronized projectors
for the mapping.

Face

Audio2Face was not yet available for real-time streaming
when we first started our experiment. Thus, we used an
iPhone pointed at the computer monitor to convert Au-
dio2Face’s animated model into blendshapes in real time via
the LiveLink i0S app. This improvised setup resulted in in-
formation loss and degradation of the lip-sync animation. To
overcome this limitation, we are currently implementing the
SG Com'* algorithm to create audio-to-lip-sync animation
in real time directly within the Unreal Engine.!> This setup
allows for much more fine-grained control of the animation
and increased believability.

In a real-time conversation, people typically expect im-
mediate feedback. When responses are delayed — as it was
often the case with Stanley due to the varying response times
of OpenAI’s API and the latency introduced by our own data
processing — it disrupts the natural flow of the conversation,

“www.speech-graphics.com

' Animation preview: link.zhdk.ch/sgcom



and breaks the illusion of a human-like interlocutor. To over-
come this, Manuel acted out a ’thinking face’ routine that
we motion-captured with LiveLink and played back while
the script waited for data. Users perceived this as Stanley
’thinking deeply’ about what they had just said, enhancing
the perceived quality of its interactions with them.

Eyes

When we first tested the installation, we felt very ’discon-
nected’ from Stanley because the mask was not looking di-
rectly into our eyes due to a lack of positional information.
This did not occur to us in the pre-projection tests, which
were done by looking at a computer screen. Given that in
the movies — as well as in videoconferencing — no one ever
looks directly into the camera, while in real life a person al-
ways (mostly) looks at us when speaking to us, two sets of
conventions have collided here, thus validating our physical
design approach in line with recent research in neuroscience
(Ambrus et al. 2021) and robotics (Pan et al. 2020). By us-
ing facial landmark detection from the video feed, we were
able to implement eye tracking and maintain a locked gaze
between the mask and the audience at all times.

Voice

Although most of our work was on Stanley’s face, we soon
realized that the voice was probably the more important part
of its character. When we tested a neutral face with an emo-
tional voice against an emotional face with a neutral voice,
the former was perceived as much more lifelike by the users
we surveyed. We are currently exploring ways to add vocal
affect detection to our script, hoping to create a more fine-
grained perception of the audience’s affective state.

Stanley’s emotional outbursts were particularly striking to
the audience because of their unexpected and seemingly hu-
man nature. But when Stanley’s next outburst was delivered
with the same screaming voice, the audience quickly noticed
the mechanical nature of the voice synthesizer, breaking the
illusion. To counteract this, we programmed additional logic
to make the next turn after ’screaming’ a grumpy one, and
we varied the intensity of the screaming at each event.

Another challenge were API errors due to overload on
OpenATI’s servers. When the API returned an empty re-
sponse, we handled this exception with pre-defined excuses,
like *Can you repeat that? I wasn’t listening’. Thus, we suc-
cessfully heightened the illusion of life by turning a system
failure into a human error.

User Experience

By observing and recording twenty-six user interactions
with Stanley and conducting informal interviews with nine
of the users, we gained insights into some of the peculiarities
of human-machine interaction.

Video recordings and text transcripts of the interactions
revealed three distinct ways in which people approached
Stanley:

o Small Talk

Here, people talked about mundane things, like the
weather, family size or hobbies. This usually broke the
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Figure 4: Installing Stanley.

illusion immediately because of the obvious gap between
Stanleys small-talk statements and its non-existing social
life.

* Philosophy
When people pondered existential questions, such as the
nature of emotions or the question of sentience, the con-
versations were usually quite engaging. It seemed that
Stanley’s disembodied, ghost-like appearance made his
reflections on philosophical issues strangely relevant.

* Conflict
Some people were intent on proving Stanley to be just a
dumb algorithm. They asked it trick questions or pointed
out factual errors in its replies. This often led to very
lively and entertaining exchanges in which Stanley de-
fended its sentience and accused the user of mistreat-
ment. Thus, the illusion-breaking effect of factual errors
was reframed as a human error.

Discussion

Subverting audience expectations about chatbot behavior
was easier than we initially thought. We hypothesize that the
ubiquitous presence of honest, helpful and harmless chat-
bots makes any form of emotional and irrational behavior of
such chatbots surprising to the user. Furthermore, the imple-
mentation of sharp mood swings and irrational beliefs cre-
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Figure 5: Script architecture and data flow.

ated a persona that was perceived as both lively and enter-
taining.

Stanley’s believability was enhanced by the human ten-
dency to anthropomorphize objects and artifacts that exhibit
human-like characteristics (Ekbia 2008, 277). In our discus-
sions with users, both the voice and the physicality of the
installation were repeatedly cited as important factors in this
regard.

Dealing with technical issues like latency and API errors
by framing them for the audience as related to Stanley’s cog-
nition allowed us to turn technical bugs into installation fea-
tures. A good example is the ’thinking’ animation we have
recorded to cover up the time it takes for the LLM to re-
spond. Here, users reported the impression that Stanley re-
ally cared for their questions and thus tried hard to come up
with a good answer.

A major challenge was the fact that the output of LLMs
is currently not fully steerable due to the stochastic nature
of their architecture. Thus, LLM inference cannot be pro-
grammed but must be explored in a trial-and-error style.
Here, theatrical methods based on natural language instruc-
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tions have proven to be very useful. Like in directing actors,
we didn’t want or need exactly what we asked for, but rather
indicated a corridor within which individual solutions could
be found by the LLM.

The current pace of technological innovation often obfus-
cates the sociological and philosophical questions about our
interactions with virtual humans. Here, we found early work
on chatbot installations to be the most helpful. The obser-
vations of (Neisser 1966), (Weizenbaum 1976) and (Turkle
1980) on the mechanisms of human overattribution and pro-
jection are still very much valid today. They can serve both
as a guide to better implementation, and as an antidote
against overly ambitious claims on sentience and singular-
ity (Walsh 2016).

Conclusion

Using the theatrical techniques of Spolin and Stanislavski
to prompt LLMs has enabled us to create exciting and en-
gaging live conversations with a virtual human. The use of
emotional models for the face and the voice contributed sig-
nificantly to the illusion of affective sentience. By engaging



with the general public through a physical installation, soft-
ware was encountered as an embodied and material presence
rather than simply as words on a screen. And by visualizing
the data feeds of our installation for public viewing, we en-
abled the audience to understand the underlying algorithmic
processes. We believe that this confrontation with a com-
putationally generated notion of ’intelligence’ contributes
to the demystification of Al and promotes public discourse
about its potential and challenges.
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