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1 Short Abstract

This demonstration can be presented either as a live improvised performance or as a recorded video
of one. Like most music, it is better listened to rather than read about. We developed an Al “smart
looping” system for collaborative human-AlI real-time performance. A dataset is created by the
artist who will be using the system. In performance, the artist begins by improvising a short musical
fragment—say, a bass groove—and the system starts riffing on it in their style, based on the data
they provided. Sometimes it repeats a phrase exactly; other times it makes small changes—shifting
the rhythm, altering harmonic progressions—but not too much at once. The artist plays over this
evolving loop, adding new lines or textures as the system continues to develop its own variations. The
result is a fluid, co-created improvisation. It has been demonstrated in multiple live performances.

2 Extended Abstract

2.1 Intuitive Overview

Using the System. From the user’s perspective, the main steps in this interactive demo consist of
the following:

* Launching the system with options (set the tempo, preferences, etc).

* Recording a short musical seed, in MIDI, that will form the basis of the upcoming
loop/groove.

* Letting the system find a MIDI-based groove based on that seed.

* Playing a duet with the system as it continues to loop and very slowly change the groove,
thus creating a extended, dynamic, collaborative musical interaction.

Dataset. Crucially, in order for this to be possible, the user must first have created a dataset of
relevant material. This dataset consists of numerous short loopable segments. Short means roughly
4-16 beats, and loopable means that they can be concatenated and repeated to form longer looping
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sequences. This dataset will form the basis of the grooves and loops that the system will later draw
from. This means that all of the musical building blocks played by the system are derived directly
and exclusively from the material created by the artist using the system.

Underlying Process. How are these building blocks connected together? In otherwords, given a set
of loopable segments, how does this system decide which segment to play next? At the heart of this
stochastic process is a mechanism for measuring a musical “distance” between any two segments.
For this we do rely on a larger dataset; the distance between musical segments is computed using
the cosine distance between their respective embeddings, as obtained from a pre-trained diffusion
model [6, 5]. We have explored a variety of techniques for subsequently using these distances, along
with other information (i.e. weak labels, other heuristics to react to what the human is playing, etc),
to give rise to different algorithms for choosing the next segment. More details on this system are
provided in a corresponding report [13].

Personalized Data In a musician’s voice: “The generative aspect of the system is based exclusively
on a dataset I created from my own playing, so it reflects my rhythmic feel, harmonic tendencies, and
stylistic voice. In particular, I created a set of musical MIDI recordings with this system in mind,
and so it reflects the kind of rhythmic and harmonic tendencies that I chose, as an artist, to have
present when performing with it. And so, in performance, it feels like a duet with a version of myself:
I begin by improvising a short musical fragment—perhaps a bass groove or chord progression—and
the system starts riffing on it in a style based on the training data I created. Sometimes it will repeat
the phrase exactly; other times it makes small shifts in rhythm or harmonic role, but not so much that
it loses the musical thread. I thus set this in motion at the beginning of a piece, and then I play over
this evolving loop, responding to the systems steady yet slowly-shifting presence.”

Robust Interaction. The various elements of this system (dataset, looping framework, distance
computation in embedding space, stochastic process to sequence loop segments) work together
to give rise to a system that is remarkably robust during real-time interaction. For example, the
distance metric helps prevent jarring transitions and ensure smooth ones during the looping. The fact
that the next looping segment is being determined while the current loop is still playing (and long
before it finishes playing) means that, from the user’s point of view, there appears to be zero latency.
Altogether, this robustness is a crucial design criterion for any kind of live performance, and for the
musician, it provides an effective balance between predictability and surprise. This allows for truly
fun and spontaneous interactions (see the demonstration video).

Demonstration Notes. The work can be presented as a live improvisation or as a recorded video
performance. The musician’s role is to provide an initial spark and then, together with the system,
they co-create the arc of the piece; the system sustains and transforms the seed material. It does not
try to predict the musician’s next move—it simply develops their own material in ways that feel both
familiar and surprising.

While the accompanying video shows performance clips in which the musician was playing a Yamaha
Disklavier (i.e. a MIDI-enabled grand piano), they have also performed with this system using an
electric keyboard.

Related Work. Numerous interesting and effective MIDI-generation systems have been proposed
in recent years [8, 2, 16, 1, 4, 10, 12, 7, 3, 19, 9, 15, 14, 11, 17, 18], ranging from iterative co-
composition and editing to interactive systems for live performance. Our system uses a single
user-recorded seed to initiate a looping process grounded in a personalized corpus. The Al selects
phrase-level segments—also recorded by the user—that are musically similar to the seed, and continues
evolving the loop by traversing this corpus in real time, allowing the output to shift gradually while
remaining musically coherent.

Because the personalized corpus reflects groove-based playing, the system tends to evolve rhythmi-
cally coherent, harmonically shifting textures that prioritize feel and flow—but this framework could
be applied just as well to other musical idioms depending on the source data. In contrast to systems
focused on audio continuation or harmonic-grid accompaniment, SmartLooper is intended to support
a fluid, groove-centered interaction.
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A System Overview

Figure 1 shows a user’s perspective of playing with SmartLooper.
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Figure 1: The user’s view of the system. Orange: playing; blue: playing. To start

the process, the user records a 5-15 second seed, typically in the bass through middle pitches of
the keyboard. The system plays back the seed, and then has a short warm-up phase during which it
transitions to find its groove. Once it settles in, it stays robust and feels musically solid as it gradually
shifts and evolves its groove. While we show the user and Al system mainly playing in upper and
lower regions of the piano respectively (after the seed), there is no hard threshold between the two; the
player is free to play in all areas of the piano, and the system may meander up or down the keyboard
(though this is uncommon). The user can see on the computer screen the next segment queued from
the looper before it is played, and plays over top of this continuous groove as they wish. All of these
phases (including the user playing across the full keyboard) are shown in the demonstration video.
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