Motor control 
	

	


With MARES, it is possible to easily set up an experiment to investigate the effect of the adaptation of the neuromotor control system to microgravity, as follows. 

For example, consider an investigation to look at the capability of a human subject to regulate his muscular force in order to follow a predetermined positional target, while being challenged by changing loads of three different kinds: a randomly varying inertial load, a randomly varying viscous load, and a randomly varying elastic load. 

Because daily life trains us to perform motor-control motions in a linear fashion, rather than angular, and with a single joint, this experiment will be performed using the linear adapter and employing the subject's dominant arm. 

The loads the subject will feel will be equivalent to: 

· holding a mass that suddenly changes in weight, 

· moving through a liquid of varying viscosity, 

· pulling a spring with changing rigidity. 

Furthermore, the Experiment Procedure will switch between load types without a perceivable gap. 

Under these circumstances the subject will not be able to anticipate (central arm of the motor control) the force to be performed. The central control output will be reflected in the EMG with a latency time. 

The random value option helps creating unforeseen stimuli. 

Such an investigation would yield information about the EMG activation pattern of the agonist and antagonist for different kinds of loads, their mutual relationship, the contribution of the reflex mechanism to the generation of the activation pattern during voluntary movements, the different contributions of central and peripheral mechanism of motor control. 

Further complexity can easily be added to the experiment. For example, the target does not need to be a static position, but could move as a sinusoidal function of time. Similarly to the previous experiment, the actual position could be displayed to the subject simultaneously to this dynamic target position, as a feedback to the subject. 

The subject could be asked to perform a series of voluntary movements of arm flexion including quick accelerations that he will have to follow as fast as possible. 

Seventy percent of these movements would have a constant load. The remaining thirty percent would include the changes described before. The subject will not know in advance either the position target or the sequence of the changing loads. 

The obtained results could be used to compare the reaction to predictable and unpredictable loads. 

From the interrelationship between kinematic parameters, EMG patterns, imposed loads and exerted force, it should be possible to assess: 

· how agonist and antagonist are modulated to provide respectively adequate acceleration and deceleration to fulfil the imposed task, 

· which kinematic components are influenced by the implicit control of the muscle (i.e. force velocity relationship) and which derive from the central command and appear with a longer latency. 

The repetition of the experiment after different periods of exposure to microgravity would yield an insight into the plasticity of central and peripheral parts of the neuromotor control system.

