Isometric target 

In this second example, it is assumed that the objective is to explore the synchronization of the subject's motor units and its role in the determination of the muscular forces. In particular, the capability to maintain a steady force is to be investigated before, during, and three months after the period aboard the ISS. 

	

	Figure: MARES settings for the right elbow flexion-extension movement


Simultaneously to the exerted torque, EMG motor-units activity is to be recorded while the astronaut is performing a sequence of low-force isometric contractions. 

As before, the MARES computer will, via the Experiment Procedure, guide the subject on how to set up the machine for his/her anthropometric dimensions and how to restrain him-/herself. Following this set-up, the scientific protocol will start with the determination of the Maximum Voluntary Contraction (MVC) at 90° of elbow flexion. 

The MVC is prone to central and subjective factors. First, an objective measurement of this maximal isometric force is determined via the stimulation of the muscle with the PEMS II. This value will be used as the reference against which the MVC, determined as the average of three voluntary maximal isometric contractions, will be compared. 
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	Figure: Display of actual Torque and target Torque


Following the determination of MVC, the Experiment Procedure will instruct the subject to rest for a few minutes. At the same time, MARES will store this MVC figure for further use, for example, to calculate the visual targets required in the following steps. 

The astronaut, via the Experiment procedure, will be guided to perform six isometric contractions at five different levels of isometric force: 5%, 10%, 15%, 20%, and 30% of MVC. To help the subject, the actual exerted torque will be graphically displayed simultaneously with the required target value. 

MARES provides the capability to automatically calculate and display the maximum and mean deviations from the targets. 

This complete protocol could be repeated at 45° of elbow flexion. 
