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Somax2 Front & Back End Somax2 Front End Elements

Listen : cognition aware discovery of a symbolic vocabulary from any audio stream Learn : create incrementally a sequence model, a structured memory that becomes a generative source of new music Generate : Navigate all the relations inside the memory/model using smart heuristics / strategies and create new sequences on the fly Actual Somax2 Version : https://github.com/DYCI2/Somax2/ releases/ Somax 2 [START_REF]Somax 2 General Information[END_REF] is a multi-agent interactive system performing live machine co-improvisation with musicians, based on machine-listening, machine-learning, and generative units. The actual version [START_REF] Borg | Dynamic Classification Models for Human-Machine Improvisation and Composition[END_REF][START_REF] Borg | The Somax 2 Software Architecture, internal technical report[END_REF][START_REF] Borg | The Somax 2 Theoretical Model, internal technical report[END_REF] is a recent development and algorithms improvement from the former Somax version and previous work in RepMus team [START_REF] Assayag | Artisticiel / Cyber-Improvisations[END_REF][START_REF] Bonnasse-Gahot | Prototype de logiciel d'harmonisation/ arrangement à la volée[END_REF][START_REF] Bonnasse-Gahot | An update on the SOMax project[END_REF][START_REF] Carsault | Automatic chord extraction and musical structure prediction through semi-supervised learning, application to human-computer improvisation[END_REF][START_REF] Carsault | Introduction of musical knowledge and qualitative analysis in chord extraction and prediction tasks with machine learning[END_REF][START_REF] Carsault | Combining Real-Time Extraction and Prediction of Musical Chord Progressions for Creative Applications[END_REF].

Agents provide stylistically coherent improvisations based on learned musical knowledge while continuously listening to and adapting to input from musicians or other agents in real time. The system is trained on any musical materials chosen by the user, effectively constructing a generative model (called a corpus), from which it draws its musical knowledge and improvisation skills. Corpora, inputs and outputs can be MIDI as well as audio, and inputs can be live or streamed from Midi or audio files. Somax 2 is one of the improvisation systems descending from the well-known Omax software, presented here in a totally new implementation. As such it shares with its siblings, the general loop [listen/learn/model/generate], using some form of statistical modeling that ends up in creating a highly organized memory structure from which it can navigate into new musical organizations, while keeping style coherence, rather than generating unheard sounds as other ML systems do. However Somax 2 adds a totally new versatility by being incredibly reactive to the musician decisions, and by putting its creative agents to communicate and work together in the same way, thanks to cognitively inspired interaction strategies and finely optimized concurrent architecture that make all its units smoothly cooperate together. Somax 2 allows detailed parametric controls of its players and can even be played alone as an instrument in its own right, or even used in composition workflow. It is possible to listen to multiple sources and to create entire ensembles of agents where the user can control in detail how these agents interconnect and "influence" on each other. Somax 2 is conceived to be a co-creative partner in the improvisational process, where the system after some minimal tuning is able to behave in a self-sufficient manner and participate to a diversity of improvisation set-ups and even installations.

This action is part of the project REACH supported by the European Research Council under Horizon 2020 programme (Grant ERC-2019-ADG #883313) and project MERCI supported by Agence nationale de la Recherche (Grant ANR-19-CE33-0010)

The Somax 2 Software Architecture pending on how the parameters tuned) selecting peaks matching both the harmony and/or melody of the input but with an ability and agency to act more freely with regards to its history. In addition, there's also a layer which listens to the output of the system, a feedback layer, that can be used to balance the player's consistency with the input with its continuity with its own performance. The balance between the different layers as well as control over the decay time of old peaks, length of sequences to match in the memories, etc. are all available in the user interface as displayed in figure 2.5.

If the concept of peaks isn't perfectly clear to you after reading this -don't worry! Go to the tutorial and start experimenting with the system while keeping one thing in mind: if the number of peaks is continuously zero or continuously too high3 , this is likely an indicator that the system is working poorly and should be retuned. If not -you're probably doing quite well.

Another important aspect of the interaction with Somax is its relation to time. According to the user's preference, each player can be assigned to either operate continuously in time as an autonomous agent, maintaining the pulse and exact within-slice timings of the original corpus (while possibly adapting to the tempo and/or phase of the input), or operate reactively, generating output synchronously as requested by the input. In the continuous case, this means that the player improvises freely over time while still taking the influences of the musician into account, while in the reactive case, it synchronizes strictly (note-by-note) with the input. Of course, the player is in the latter mode not strictly limited to the input from where it receives its influences, but could be connected to a third source of some sort, for example any type of step-sequencer or other generative approaches, thus giving the user multiple options for controlling the temporal domain of the system. l'échelle de temps de la mémoire étant modélisée de manière continue, nos différents points de vue n'ont pas besoin d'être fragmentés selon la même granularité.

Guiding: « follow my steps » -Reactive listening

Il est donc aussi possible, en plus de cette écoute réactive, de guider SoMax par une approche heuristique à la manière d'OMax (voir section 1 et [START_REF] Carsault | Combining Real-Time Extraction and Prediction of Musical Chord Progressions for Creative Applications[END_REF]) en manipulant l'activité globale du système. Par exemple, le concept de taboo list, qui est de pénaliser les places déjà visitées, revient à pénaliser leur activité dans la mémoire ; ou encore forcer le système à rompre sa continuité revient à supprimer l'activité de la place contiguë dans la mémoire. l'échelle de temps de la mémoire étant modélisée de manière continue, nos différents points de vue n'ont pas besoin d'être fragmentés selon la même granularité.
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Il est donc aussi possible, en plus de cette écoute réactive, de guider SoMax par une approche heuristique à la manière d'OMax (voir section 1 et [START_REF] Carsault | Combining Real-Time Extraction and Prediction of Musical Chord Progressions for Creative Applications[END_REF]) en manipulant l'activité globale du système. Par exemple, le concept de taboo list, qui est de pénaliser les places déjà visitées, revient à pénaliser leur activité dans la mémoire ; ou encore forcer le système à rompre sa continuité revient à supprimer l'activité de la place contiguë dans la mémoire. User interface to control the balance between the dimensions, length of matching sequences for each dimension as well as decay time of peaks.

Three layers of peaks corresponding to different musical dimensions such as pitch, harmony, feedback, etc., being merged into one set of peaks before the final scaling and peak selection.

Here, all three layers are weighted equally, but it is possible to balance the contribution from each of the layers.

Navigation Model

Module diagram over the main modules in the system and the relationship between them.

Generalized interaction model of the Somax user interface.

Interaction model for the wireless architecture. Dotted arrow lines denote some sort of "wireless" communication between objects while filled arrow lines denote their traditional UML relations (composition, generalization) and cor-responding cardinality.

Generate Influences

Omax

  has then refined into several co-creative softwares : ImproteK / Djazz : adds a global guidance by a formal scenario (temporal composition, idiomatic frames) Somax : adds a reactive guidance through a continuous real-time influence from the live context Dyci2 : adds the concept of micro-scenarios triggered incrementally The actual version, developed by Joakim Borg under the supervision of Gerard Assayag ([Borg 2020], [Borg 2021a], [Borg 2021b]), is a recent development and algorithms improvement from the… Former Somax version and previous work in RepMus team ([Bonasse-Gahot 2012], [Bonasse-Gahot 2014], [Carsault 2017], [Carsault 2019], [Carsault 2020], [Carsault 2021])
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 24 Figure 2.4: The process of shifting and decaying previous peaks in a single layer upon receiving new influences (the process of matching the incoming influence to the corpus has been omitted for clarity).
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 25 FIGURE 2.5 -(a) Les plusieurs points de vue sur le système ont des activités différentes, que l'on peut résumer en une seule (b) en faisant la somme pondérée de la contribution respective.
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  -GAHOT. An update on the Somax project, Technical report, Ircam, 2015. . pitch e.g. chroma e.g. loudness IRCAM Scientific Council -14-15 March 2016 35 Guiding: « follow that direction » -Scenario ImproteK (J. Nika, M. Chemillier, G. Assayag) improvisation: articulation between a musical memory and a scenario guiding the improvisation IRCAM Scientific Council -14-15 March 2016 35 Guiding: « follow that direction » -Scenario ImproteK (J. Nika, M. Chemillier, G. Assayag) improvisation: articulation between a musical memory and a scenario guiding the improvisation IRCAM Scientific Council -14-15 March 2016 35 Guiding: « follow that direction » -Scenario ImproteK (J. Nika, M. Chemillier, G. Assayag) improvisation: articulation between a musical memory and a scenario guiding the improvisation 1 "streamview" = 1 dimension: • stimulated by input sequences (model = n-gram) • user-defined similarity measures Activity profile of each "streamview"

exactly how large "too high" is varies with the type of layer and context, but larger than 10% of the total number of slices in the corpus with no transpositions active could serve as a reference of "too high" that is valid for most layers and contexts

Corpus