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Introduction LADEEE ol ViEiite Mental Imagery Motor Task

Motor tasks involving interactions with falling objects may seem intuitive, but they require internal models of
both Iimb and object dynamics, which depend on the Central Nervous System (CNS) to correctly process
Information about the orientation of the gravito-inertial vector. Mental imagery research shows that the CNS
can elaborate different models of imagined 0g and 1g object motion [1,2], while motor coordination research
shows that under terrestrial gravity the CNS tends to executes simple actual motor tasks of the upper limb
through stereotyped patterns of motion (“invariants”) [3,4]. Aim of this analysis is to answer to the following
guestions: Do motor strategies change when gravity conditions are altered? Do internal models of limb and
object dynamics influence one another? Do Invariants of movement exist among subjects? Data from
astronauts performing motor imagery tasks is examined with the objective of extracting a method of analysis
that may lead to a comprehensive understanding of motor coordination under altered gravity conditions.
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Conclusions

Mental imagery of object motion can differentiate between imagined 0g and 1g conditions, while peak velocities of the performed motor tasks are lower
In actual microgravity conditions, with respect to terrestrial gravity conditions. There is an asymmetry in peak velocities in the upward movement with
respect to the downward movement for all subjects (one subject shows statistically lower asymmetry coefficient values in actual microgravity
conditions). The curves corresponding to the arm’s and the forearm’s elevation angles have distinguishable individual shapes among subjects: the
Imaginary nature of the task likely allows for a higher variablility in the motor strategy. Nonetheless, these curves’ shapes in BDC conditions do not
appear to change from trials of imagined Og object motion to trials of imagined 1g object motion, thus suggesting that internal models of gravity effects
on object motion do not have an a priori effect on internal models of limb dynamics. Further investigations with vaster datasets are being elaborated.
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