
Project Outline ME497DGD Due:any timebeforefinal

Instructor:GeirE. Dullerud

Objective

Thegoalof theprojectis to apply a subsetof thecoursesynthesistechniquesto designcontrollersfor an
experimentalsetup.Thenominalexperimentfor theprojectis thedoubleinvertedpendulumin theEveritt
ControlsLaboratory, andyourgoalwill beto stabilizethependulum.

Teams

You canwork in teamsof two, or individually.

Procedural overview

The first stepin the project is to succesfullydesigna statefeedback
���

controller usingLMI synthesis
software. Oncethis hasbeensuccessfullycompleted,an

���
controllershouldbeattemptedincorporating

someuncertaindynamicsinto thesetup.
Usethefollowing sequence:

� Deriveamodelfor thependubot;linearizethemodel;obtainthesystemparametersfrom DanBlock.

� CreateaSimulinksimulationenvironmentfor bothyourlinearandnonlinearmodels,includingastate
spacecontrollerin theloop.

� Designandtestcontrollerin simulation.

� Implementandevaluatecontrolleron experimentaltestbed.

Wewill discussdesignformulationin lecture.

Project writeup

Provideabasicexplanationof yourdesignprocedureincludingplotsof relevantresponsesfor thelinearized
equations,thenonlinearequations,andfinally theclosed-loopexperiment.We will schedulea meetingin
thelab to informally evaluateall theteams’controllers.


