Torque-Velocity Curves 

The typical usage of a research dynamometer is to obtain the Torque-Velocity curve for a particular muscle group. 

A likely microgravity experiment would be to compare T-V curves determined at different time points during the on-orbit stay of the astronaut to corresponding T-V curves determined prior to the mission (the baseline). This would permit the quantification of the extent of the zero-g adaptation (or the effectiveness of a countermeasure against that adaptation). Furthermore, measurements made at intervals following the return of the astronaut to Earth would allow the re-adaptation to 1-g to be followed. 

	


	Typical Torque-Velocity curve for the ankle muscle group


MARES can help in the creation of these graphs for comparison, as illustrated above. This capability is not intended to replace the detailed analysis by the scientist, but it can give a quick feedback to the test subject, for example, so that he can decide whether or not a repetition is needed; or so that he can see his trend in performance and perhaps adjust his exercise regime accordingly; etc. 

The T-V curve could, for example, be obtained by performing a series of isokinetic concentric flexions at different velocities, using a very simple profile. Alternatively, a more complex profile could be employed in which the return movements are used to get the eccentric points of the graph. Yet again, the subject could be synchronously instructed to reverse to extension to get the concentric/extension graph as well. 

All these motions will be governed by an Experiment Procedure instructing the subject what to do in each part of the measurement phase: push, pull, rest, etc. Prior to the measurement phase, the same Experiment Procedure would have instructed him/her with regard to which elements of the restraint system are to be used, where to find these items, how to mount them and how to configure them to his/her own subject-specific anatomical settings. 

The scientific data will only be acquired during the motions, thereby optimizing the data storage and down-link requirements, both scarce resources. MARES maintains synchronisation of the data from the different sources (sensors: torque, velocity; external: EMG, etc.) during their acquisition. 

The following tries to illustrate the previously mentioned quick-look processing capability of MARES. For example, the value of the torque could be averaged, in real-time, during the steady-state phase of the motions. This average torque value could then be stored in a results-table together with the set-velocity and other context-relevant information (date, time, subject, etc.). At the end of the current measurement sequence, this data, representing the T-V curve derived in the current measurement, could be displayed to the subject/operator. The results-table can also hold corresponding data from earlier measurement sessions and this data could be simultaneously displayed for comparison. All these quick-look functions can be called up / controlled via the Experiment Procedure.
