Project Outline ME497DGD Due: ary time beforefinal

Instructor: Geir E. Dullerud

Objective

The goal of the projectis to apply a subsef the coursesynthesigechniquego designcontrollersfor an
experimentalsetup. The nominalexperimentfor the projectis the doubleinvertedpendulumin the Everitt
ControlsLaboratory andyour goalwill beto stabilizethe pendulum.

Teams

You canwork in teamsof two, or individually.

Procedural overview

Thefirst stepin the projectis to succesfullydesigna statefeedbackHs controller using LMI synthesis
software. Oncethis hasbeensuccessfullycompletedan H,, controllershouldbe attemptedncorporating
someuncertaindynamicsinto the setup.

Usethefollowing sequence:

e Derive amodelfor the pendubotjinearizethe model;obtainthe systemparameterfrom DanBlock.

e CreateaSimulink simulationervironmentfor bothyourlinearandnonlineamodels,jncludingastate
spacecontrollerin theloop.

e Designandtestcontrollerin simulation.
¢ Implementandevaluatecontrolleron experimentakestbed.

We will discussdesignformulationin lecture.

Project writeup

Provide abasicexplanationof your designprocedurencludingplotsof relevantresponsefor thelinearized
equationsthe nonlinearequationsandfinally the closed-loopexperiment.We will schedulea meetingin
thelab to informally evaluateall theteams’controllers.



