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Background in Musicology

Collective Free Improvisation is conceived as a musical phenomenon produced by at least two 
persons improvising simultaneously and freely, i.e trying to leave undecided every compositional 
aspects until the very moment of the performance. CFI is not deprived of all the automatic 
behaviours that can generate the improvised musical output on a short-term time scale: embodied 
patterns and learned gestures are present as much as in other kinds of improvisation. In this regard, 
free improvisation is not to be confused with an illusory "pure" improvisation, which would account 
for instantaneous ex nihilo creation. In return, CFI can be defined as a referent-free improvisation. 
According to Pressing, a referent is an underlying formal scheme or guiding image specific to a 
given piece, used by the improviser to facilitate the generation and editing of improvised behaviour 
on an intermediate time scale. In CFI, as opposed to referent-based improvisation (like 
straightforward jazz), there is no founding act (like the common choice of a standard) that confers a 
given set of musical or extra-musical data the status of common knowledge in a group.

Background in Physics

Landau equations, as amplitude equations, describe phase transition and pattern forming 
instabilities. When coupling such equations, one obtains coupled map lattices which can present 
collective behaviours, typical of complex systems. Here, we use a Landau equation to describe the 
dynamics of a single musician’s signal on a short time scale. We then couple such equations 
together to model the group of musician, and we vary the coupling on a longer time scale.

Aims

We want to model Collective Free Improvisation (CFI) in order to determine if, and under which 
conditions, a collective structure can emerge from CFI. In the paradigm of CFI, the musicians’ 
signal is not constrained by preexisting structures or idioms. Besides improviser’ own creativity and 
technique, the signal is only bounded by psychological limits: cognitive load and boreness. 
However, what we call "signal" here is not the real musical signal produced by the musician. Its 
realistic description would require a huge number of variables. On the contrary, our description of 
the signal is extremely simplified and does not contain anything about the acoustic representation.
As a direct consequence, our model does not focus on the signal per se but rather on more high-
level phenomena. The coupling between the improvisers and the different types of interactions are 
the core of our model.

One of the main interest of this model is to show the existence of collective sequences. We call
collective sequence a time frame during which each improviser maintain a relative musical identity 
(i.e. his intention stays more or less constant). This is a way to probe and quantify coordination 
efficiency in the group. If we find a lot of collective sequences, and if collective sequences are long 
enough, we say that coordination amongst musicians in the group is good.

Main contribution

In CFI, improvisers face two specific problems. First, the generation of improvised musical output 
on an intermediate time scale is not regulated. The formal unfolding is thus totally undetermined.
Second, improvisers' musical coordination is not regulated and free improvisers' simultaneous
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production is much more difficult to control than in referent-based improvisation. The fact that the 
way improvisers interact in CFI is not predetermined makes it even harder. While very simple, our 
model captures interesting mechanisms of CFI. The model describes two variables: the intention 
and the objective. Both these variables are used to describe the production and organization of the 
improvisers' signals.

The intention evolves on a short time scale (order of seconds); on this scale, the generation of
improvised behaviour is primarily determined by previous training and embodied patterns, and is 
not very piece-specific.

The objective evolves on a long time scale (order of minutes) and defines individual sequences as a 
set of processes and/or a number of features (acoustical, cinetical, musical...) holding for a given 
duration.

Besides these two main variables, we define other quantities such as information and cognitive load, 
that have a direct interpretation and makes our model more realistic. Statistical analysis of our 
model’s output will provide a finer understanding of the way a collective structure can emerge from 
CFI. We will thus determine which improvisers’ features lead to more numerous and/or longer 
collective sequences.

Implications

As CFI is a very interesting case of interaction, where shared information and pre-existing 
structures are almost nonexistent (each improviser can be described as "agnostic" before the 
interaction begins), it can be seen as paradigmatic. This model can be useful both in understanding 
social phenomena requiring effective coordination between agents (coordination problems) and in 
reinforcing the intuitive link between improvisational disposition and an agent's efficiency inside a 
complex system. Besides understanding the musical and cognitive processes in CFI, the model 
addresses basic issues of collective performance.
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