Damping Adjustment based on Piston Motion

The control scheme implemented here is a gain scheduling algorithm that aims to reduce the damping in calm conditions and increase the damping in rougher conditions.  The standard deviation of piston motions is used as a measure of how energetic the sea is and the damping value is adjusted to keep this measure close to a target value. Because of practical bounds on the damping (it can’t be less than zero for instance and it can’t be too large without creating very large forces in the system)  the effect of this scheme is to reduce the damping in calm conditions and return it to the previously computed optimum value in larger waves.  At an update period of 5 minutes, the algorithm computes the standard deviation of the piston elongation over the most recent period and adjusts the damping “scale” factor according to a purely integrative control law.  The algorithm has two parameters that are adjustable during the deployment.

Parameters

· Target Standard Deviation (sigma_target):  Default = 4 in.

· Integral Interval (T_i):  Default = 300 seconds

· Integral Gain (K_i):  Default = 0.003 [1/(in-sec)]

Algorithm
At the end of each Integral Interval (300 seconds default):

· Compute error in sigma: err = sigma(e)-sigma_target

· Reset the standard deviation computation.

· Save current scale factor as LastScaleFactor

· Compute new scale factor = LastScaleFactor+K_i*T_i*err.  Use a default scale factor of 0.8 as a starting point for the first 5 minute period.

Every 10Hz sample
· Use “scale” factor and “fudge” factor to determine the target current based on the measured rectified voltage (V/I table lookup).  Every Integral Interval the scale factor will change, use 0.8 as the default scale factor the first time through.

· Compute the standard deviation of the piston distance (sigma(e))  for the current Integral Interval.
Data to return/store in “the packet”
· Target Standard Deviation

· Integral Interval

· Integral Gain

· Actual standard deviation as it’s computed.

· Resulting Scale Factor
