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Abstract: 

Many of our everyday activities take place in social settings and are 

coordinated with other persons. Even seemingly simple interactions, like a 

pair of workers sawing timber with back and forth movements, or a 

therapist providing physical therapy to a patient, require that two 

individual minds are somehow connected and their bodies coordinated. 

The characteristic feature of these interactions is that subjects influence 

each others’ behavior through coupled sensorimotor exchanges within 

continuous action spaces, continuously in time and possibly over repeated 

trials. Previous joint action studies using sensorimotor games suggest that 

human dyads develop coordination strategies that can be interpreted as 

Nash equilibria. Uncertainty about the intended opponent actions may 

shape the resulting coordination. However, the mechanisms underlying 

the development of a joint coordination over repeated trials are poorly 

understood. I will review experimental studies on how two players that are 

mechanically connected develop a joint coordination. I will then present a 

general computational framework – based on game theory and Bayesian 

estimation – to understand the underlying mechanisms. I will focus on two 



applications. First, models  can be used to implement artificial ‘partners’ 

with an inherent ability to establish such coordination. Human-artificial 

dyads develop forms of joint coordinations that are similar to those 

observed in human-human dyads. Second, models can be used to 

characterize the behavior of individual participants in joint coordination 

experiments. Very much like dynamical models of sensorimotor 

adaptation, they capture the temporal evolution of performance, and the 

estimated parameters provide a comprehensive characterization of the 

individual capability to coordinate with a partner. Finally, I will discuss the 

implications of these studies for the development of artificial robotic 

‘therapists’, with an ‘optimal’ capability to understand patient impairment 

and to facilitate their recovery.  
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