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Doing & Knowing

Transdisciplinary Sciences




Doing & Knowing

Perception

1st person experience _ 3rd person observation

Action



From anecdotical musical insights
to experimental psychology

Time 1s multiscale, and scales are inter-related

Agency is distributed - e.g., when a group collapses

Rhythmic stability emerges from the reciprocal
Interactions between fluctuating components




Multiscale multi-agent coordination

These (2009-2013) --> Entimement (2019 -2023)
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Your body, my body, our coupling moves our bodies

Guillaume Dumas ', Julien Laroche 2, Alexandre Lehmann 8 2014
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Interacting mutually has no cost !
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Collective Stability
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Mutual interactions = more synced (accuracy and stability)




Short term cross-correlations
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Long term correlations matching

Fractal Matching
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Mutual = more complexity matching



Take home

Mutuality = more (collective & positive effects ) for less
(individual) efforts + multiscale / complex coordination



Submovement coordination

submovements (2-3 Hz)
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Movements are made of smaller sensorimotor units: submovements



Submovements coordination
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Slowing down the pace of movement eases the observation of their periodicity

Interpersonal synchronization
of movement intermittency

Alice Tomassini,** Julien Laroche,” Marco Emanuele,'-? Giovanni Nazzaro,' Nicola Petrone,?

Luciano Fadiga,’?? and Alessandro D'Ausilio’%*



Submovements coordination

Between—subjects synchronization
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When 2 people coordinate (slow) movements in phase, they also
coordinate their submovements.. in anti -phase



Submovements coordination

task

(a) dyadic

What about intrapersonal submovement coordination ?

The microstructure of intra- and
interpersonal coordination

Giovanni Nazzaro, Marco Emanuele, Julien Laroche, Chiara Esposto, Luciano Fadiga,
Alessandro D'Ausilio and Alice Tomassini
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Anti-phase patterns of submovements = vision -based motor coordination by intermittent correction.
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Audiomotor submovements coordination

Is submovement coordination a consequence of visuo -motor
processes ? Or Is it a domain-general feature ?
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Submovements across modalities
MODALITY

< DD @@ VISUAL
M @ J AUDIO

But first.. are submovement properties modality -specific at all ?



Velocity (semitone/s)
o N W
() o @

-k

Audiomotor submovements coordination

Example of velocity time series
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But they are not modality specific at all (or specific to task constraints)



Audiomotor submovements
Interpersonal coordination
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novel task: stabilizing the feedback of the relation itself



Audiomotor submovements coordination
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Correlation coefficients

Audiomotor submovements coordination

B
0.1
0.05 -
-0.05 -

— Uncoupled
— Mutual

-0.1 ! ' /

-1 -0,5 0 0.5 1

Lags (s)

Lag-0-CC

D

Mutual
r=0.52, p=0.022

r=-0.58, p=0.01

4 6 8
Mistuning (st)
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The more pronounced the submovement pattern, the more in
tune they were at the movement level



Sensorimotor coordination in the jazz studio

The art of participatory time making

And the practice of the dialectic between sync & desync



Sensorimotor coordination in the jazz studio

Evans (2011), Gratier et al. (2017), Laroche et al. (in prep)



Sensorimotor coordination in the jazz studio

Evans (2011), Gratier et al. (2017), Laroche et al. (in prep)

DRUM BASS
Ea - Dreamy vs Tempo wandering + errors
TAKE 2 - m _ o
Tight vs not finding each other
TAKE 3 Tense
TAKE 4

YES

Tense discussion on the relational timing between

bass and drum: verbal then musical negotiation
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Local + cross-scale tempo fluctuations
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Async variability

Relative phase variability

Beat coordination stability

Unstability of coordination
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Take 1 is less stable (take 4 a bit more ?)




Amount of mistakes
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Granger causality

Influences between players

Drums 2 Bass causality Bass 2 drums causality

Granger causality
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Drummer likes to be followed

Bass player does not like not being followed



Correlation coeff
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Take (5) home

Synchrony, as a product, (unsurprisingly) matters
But

Synchronization, as a process, matters even more



De-sync and entropy:
resources, not problems !



Creativity

A mental quest for novelty led by individuals ?
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Redefining creativity

mental

uest for novelty ded by individuals

Agency explore interactiong&s

the unkown

Body disrupting

the known

group

The exploitation of uncertainty by a group of
agents though their embodied interactions



Established paths
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Established paths
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Breaking away
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The traps of stability




Conjuring uncertainty
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Creative reorganization
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Agency & disruption in improvisation

To disrupt familiar paths

Haffding & Satne, 2021;

Ravn & Hgffding, 2022



Agency & disruption in improvisation

To disrupt familiar paths

Let lose

on control

Haffding & Satne, 2021;

Ravn & Hgffding, 2022



Agency & disruption in improvisation

To disrupt familiar paths

Let lose

on control

Heffding & Satne, 2021, Take it back creatively

Ravn & Hgffding, 2022



Creative agency
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De-sync: Disruption of Synchronization as a Key Factor in Individual and

INTERACTION

Collective Creative Processes Laroche, Bachrach & Noy (accepted, BMC Neurosciences )
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Creativity & learning in Music Improvisation

Kaddouch Music School




Spontaneous, established pattern

(2014, 2015)




