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An online, interactive performance that combines biophysical sensing, emotive state
sonification and visualization, and generative poetry to create the scene.
What happens
What the audience sees and hears
How they participate
The performance provides a deep dive from the world outside of ourselves that is
dissociated by mediated technology into the deep interoceptive abyss of our emotive sea.
The insults of technological culture have been leaving us wanting, consciously or not, for
identification and awareness of “essential rhythm”, that we continue to lose track of now
that we live mostly in cities as the aboriginal environment recedes from view. Essential
autonomic stimuli have gone missing, so we begin with a conversation.
The performer (Alysia Michelle James) is close to the screen, visible from the shoulders
up, like a typical teleconference call. As the audience joins the call, she begins with some
ice-breaker questions such as:
“How are you today?,”
“Where are you located?,” etc.
Audience members are able to answer these questions through the chat. The questions
slowly become more poignant as the performer builds upon their responses.

“Why are you here?”
If an audience member responds with, “I’m here for a meaningful experience,” the
performer may respond with a question like, “What is meaningful?”
Other examples of questions in this category:
“Are you pursuing happiness?”
“Why be ‘new normal’?”
“Who were you before?”
The perspective moves outward in with questions such as:
“Are you worried about the fragility of society?”
“Are you worried about the fragility of life?”
“What makes a culture?”
“What does society avoid feeling?”
Then we shift to inward thinking with the intent of inspiring contemplation and
introspective thought:
“Why do we feel?”
“What do you avoid feeling?”
“Can you feel other humans?”
“Can you feel your breathing?”
“Can you feel your heart?”
This more focused conversation (happening in audio and on the chat) becomes the
foundation for the tone and direction for the rest of the performance.
The remaining performance is comprised of three elements:
●
●

●

An AI algorithm that generates poetry.
A biophysical sensing system that measures the biophysical state of the performer,
and then uses that data to drive the sound, abstract imagery, and generative
poetry algorithm.
A performance that combines movement, sound, abstract imagery, and text.

Biophysical Sensing
The science behind this project is based on work first performed by James Russell, 1980,
“A Circumplex Model of Affect”
(https://psycnet.apa.org/doiLanding?doi=10.1037%2Fh0077714)
Standard emotional affect valence measures are associated with the facial microexpressions of the corrugator and zygomaticus muscles. Standard emotional affect
arousal measures include both heart and eccrine activity.
Valence measures are indexed by electromyogram and establish the model axis ranging
from displeasure to pleasure. Arousal measures are indexed by electrocardiogram and
electrodermal activity and establish the model axis ranging from boredom to alarm.
The core valence and arousal measurements constitute a baseline, affective state,
assessment in accordance with James A. Russell’s description of the Circumplex Model of
Affect in 1980. This work has been cited roughly 14,000 times. Since 1980,
psychophysiologists have continued to evolve theory, in regard to the assessment of
feeling “affective” state, and so additional physiological variables have been utilized for
evolving studies. These measures include electroencephalogram, pulse plethysmogram,
blood pressure, blood flow, vascular resistance and ventilation.
Recent research in bioinformatics suggests that it is possible to assess the real-time
emotional state of an individual using a special class of sensors that track human
characteristics such as heart rate, muscular movement, eye movement, skin temperature
and breathing (Picard 2002) that contribute to an individual’s emotional valence (range of
affect from pleasant to unpleasant) and arousal (range of excitement from activation and

deactivation) (Cacciopo 2000; Scherer 2005; Chanel, et. al 2006; Stickel, et. al. 2009;
Nicolaou, et. al. 2011; Koelstra, et. al. 2012).
Valence and arousal data of a performer can be used to develop co-collaborative
applications that help increase our somatic awareness and mediate the bi-directional
emotive connection of a performer with an audience, other performers, and interactive
computational systems.

Emotional state data is gathered from the multi-channel BioNomadix wireless sensing
system, and the single-channel MP40 wired system developed by Biopac Systems
(www.biopac.com). Both systems are capable of reading a variety of physiological
measures, such as Blood Volume Pulse (BVP), Electrocardiography (ECG, heart rate),
Electrodermal Activity (EDA), Electromyography (EMG, muscle), Electroencephalography
(EEG, brain waves), Electrooculography (EOG, eye movement), Respiratory effort (RSP,
breathing) and Heating / Cooling (SKT, skin temperature). These systems are used to
gather physiological data from participants in an immersive performance context. The
performance environment provides the ability to control the presentation of stimuli and
monitor the physical reaction based on the reaction interpretation as nuanced by
emotional state, blurring the line between auditory and visual real-time content and
physical experience (Chu, et. al. 1997; Dani & Gadh 1997; Nowak & Biocca 2003; Västfjäll
2003; Takatalo 2008).
Generative Poetry
The generative poetry algorithm will be based on a layering of text analysis techniques,
and driven by the emotional affect assessment from the biophysical measures as
described above. The basis for this will be an artificial intelligence algorithm in the spirit
of:

https://www.writerswrite.com/poetry/poem-generators/
that will use keywords that map to the biophysical state of the performer to generate
poetic text.
There are two sources for keywords in the performance. First, audience responses to the
conversation at the beginning of the performance will be categorized using a sentiment
analysis algorithm (see Sentiment analysis algorithms and applications: A survey:
https://www.sciencedirect.com/science/article/pii/S2090447914000550).
This sentiment analysis will be used to map audience sentiments to the circumplex model
described above. To ensure there is rich content, and to help curate the direction of the
performance the audience keywords will be combined with consolidate with a preplanned
generative algorithm, called the poetry wheel.
The poetry wheel is a system that combines text wheels based on various scientific and
cultural systems for organizing psychophysiological state, seasons of the year, time of
day, etc to produce keywords for the natural language algorithm described above. For
example, from the domain of Western science there are two complementary models for
emotional affect categorization:

Russell’s Circumplex Model of affect (described above),

and Plutchik’s wheel of emotions, which describes how base emotions can combine to
generate more complex emotive states. By combining these wheels with other kinds of
wheels, such as:

we can create a complex and rich system for generating a perceptually endless territory of
poetic results. The inspiration for this approach for generating text is inspired by the
combinatorial literature techniques as employed by OuLiPo (Ouvroir de littérature
potentielle; roughly translated: "workshop of potential literature",
https://en.wikipedia.org/wiki/Oulipo).
Bringing it all together
As the questions become more contemplative, the generative poetry will fade in slowly
while the performer asks the last questions before beginning a dance performance
representing the emotions presented in the chat and by the generated poetry as well as
the emotions she is experiencing during the performance.
There is a feedback loop between the generative poetry algorithm and the performer that
is mediated by a biophysical sensing interface (the MP40). Up until this point, it should
seem that the performance is solely focused on the performer’s face, but she will begin to
move and slowly create space between her and the camera as the generative poetry
begins to fade in.
The performer’s movements and actions are influenced by the AI’s poetry, which is being
influenced by the emotive analysis of the performer based on her physiological state. The
responses will be made in movement, dance and breath while the MP40 continues to
collect data and generate poetry based on the movements and the heightened state of
arousal of her body.
We expect a dynamic performance showcasing many emotions through-out the time
allotted. The movement portion of the performance will end similarly to the way it began
– a slow approach to the camera with extra emphasis on breathing as she catches her
breath. Her eyes will be looking directly at the camera and she will attempt to calm her

breath and heart rate with audible breathing inviting the audience to participate in the
rhythm of the breath.
The performance ends with a Q&A during which all three artists will respond to questions
and offer information about the formation of this project.
Location
The performance will take place on Zoom and can be simultaneously streamed to
YouTube, Twitch, or similar platform. The performer, Alysia James will be in Studio E at
The Santa Barbara Center for Art, Science, and Technology (SBCAST) - a live/work
creative design and development community located in downtown Santa Barbara. Studio
E, on the ground floor of SBCAST, is suitable as a private, partially-shared or communityuse space. Studio E is 400 square feet, includes media technology infrastructure, haptic
flooring and unistrut ceiling grid for equipment mounting.
Supporting resources include: media systems, emotional affect measurement system,
computational frameworks, sound system, high-speed Internet, DMX lighting, multiple
projectors, white board, adjustable-height tables and chairs.

Technological requirements
We will provide all the internal technological support. A discussion about the best way to connect the
feed to the festival will be needed.
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