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ABSTRACT
This paper proposes a novel framework for real-time decisionmaking in open-ended improvised human-computer performances
and a work in progress system for studying it within the Props
game domain. The proposed work uses creative arcs (i.e. continuous trajectories through a dimensional space consisting of novelty,
surprise and value) as a way to guide the exploration of generated
candidate actions for the improvising agent to perform. This paper
also describes the proposed agent’s relationship to curious agents
and several considerations for computationally evaluating creativity in this domain. It details the interactive installation housing the
system and the architecture design (completed and planned) before
concluding with a discussion of future work.
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INTRODUCTION

Improvisation with people is an important skill for creative agents
to develop in order to act in realistically open-ended scenarios
with massive knowledge/content requirements, cognitive/physical
resource limitations, severe time constraints, a large number of
potentially applicable actions, and the lack of a single clear goal
to pursue at any time being characteristic of the problem. Various attempts have been made to solve constrained versions of this
problem across improvisational domains including musical improvisation [12], improv theater [24], collaborative sketching [6], and
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improvised dance [14]. In contrast to previous approaches in this
space using rule-based or stochastic processes to control real-time
response generation, this paper proposes a novel framework for
performing real-time decision-making in open-ended improvised
human-computer performances using creative arcs (i.e. continuous trajectories through a dimensional space consisting of novelty,
surprise and value) as a way to guide the exploration of generated
candidate actions for the improvising agent to perform.
The goals for an agent to pursue at any given time in an openended improvisational performance (improv for short) are often
poorly defined. It is also hard to provide objective fitness functions
for evolving appropriate solutions due to the complexity of the
improvisation task and the real-time nature of the improvisation.
Additionally, reinforcement learning (RL) and imitation learning
(from an RL perspective) are hard to use due to the lack of a suitable
reward function and the massive, open-ended action space for the
task respectively. We propose that this problem can be addressed
by taking inspiration from the aesthetic trajectories used to both
analyze and structure creative artifacts (and performances) in many
distinct creative domains ranging from narrative to music to visual
art. For example, agents in interactive narrative domains in the past
[8, 21] have utilized Aristotelian dramatic arcs to guide action selection and improve the user’s experience of the developing narrative.
Music composition agents have used models of musical tension and
release to structure their compositions [7]. This is similar to (but
the inverse of) how narratologists and authors like Vonnegut have
analyzed the shape or arc of stories [27]. Further, it is proposed
that this approach can be generalized to guide action selection in
open-ended improvisational domains.
This work proposes specifically that improvisational agents operating in open-ended creative domains over some time can select
actions following a given ’creative arc’ in a creative space in order
to structure the improvised performance and improve a human
collaborator’s (or the audience’s) subjective experience of the performance. This creative arc would either be given to the agent or be
arrived at through some intrinsic motivational process (see section
2). The term creativity can be operationalized using Boden’s definition of creativity [2] as the perceived novelty, surprise, and value
of a creative artifact (see section 3). An agent can thus choose
actions to fit a given curve in the three-dimensional space of novelty, surprise, and value (i.e. a creative arc). Note that the creative
space is too vast to systematically explore in a reliably reasonable
time during improvised performance using random or brute force
search alone. Therefore, improvisational agents can use response
strategies adapted from human improvisers in other domains to
guide this exploration of the creative space. Thus the proposed
agent has at least four components:

