Tasks for Nicholas
1)      Help tune up the profiler control loop.  Make sure you bring your controls class text with you and I’ll have more stuff for you to read when you get here.
a.      This will require some testing in our test tank to measure some dynamic properties of the float like drag and added mass.   Also use Flowsim to estimate drag. 
b.      Improve and extend the existing dynamic model and control loop simulation I currently have running in Matlab/Simulink.
c.      Compare a range of Matlab/Simulink simulations with actual tests in the test tank and figure out why they differ as they surely will.
2)      Develop some related control functions like a method to figure out if the profiler has hit the bottom or is just profiling really slowly.
a.      We’re currently using the Microsoft .NET micro framework, the C# programming language and Gadgeteer hardware which provide what is proving to be an incredibly effective hardware/software development environment.  Depending on your electrical/programming skill level, you may be able to implement and test your algorithms on a preliminary version of the profiling float that we use in our test tank.  If this sounds interesting you may want to check out some of the following links.
The manufacturer’s web site: http://www.ghielectronics.com/catalog/category/274  and http://www.ghielectronics.com/catalog/category/275
The Microsoft .NET micro framework website: http://www.netmf.com/
This is a pretty good and relatively quick introduction to the whole development process: http://www.ghielectronics.com/downloads/FEZ/Beginners%20guide%20to%20NETMF.pdf 
3)      One of the first bits of hardware I built was a bench top simulator to test concepts for the buoyancy engine we need for the profiling float.  We need to bring that up to date with the current buoyancy engine design.  
a.      This will require some mechanical engineering design and FEA with Solidworks (our 3D CAD tool)
b.      The control system for this simulator uses Labview and definitely needs to be brought up to date 

