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Kalman Filter

For thisProjectyouhave to implementaKalmanfilter to estimatethepositionof asquareair-hockey
puckmoving in a rectangularbox from noisyobservationsof thepuck’s position(thevarianceof the
observationerror in eachdirectionis

�������
). To do this you areprovidedwith a C library containing

a simulator. All your codeshouldbe written in the file Kalman filter.c which containsthe function
kalmanfilter(obs pos)thatis directlycalledby thesimulatorandis providedwith thenoisyobserva-
tion of theposition. Thesimulatorcodecanbedownloadedfor Linux andGammafrom thecourse
webpage.
To start with this assignmentyou have to download the code,uncompressand untar it (tar -xzvf
PROJ1 machtype.tgz). Theresultingdirectorycontainsthefollowing files:

Imakefile Thisfile is usedto createamachinespecificMakefileby typing xmkmf.

Kalman filter.c This is thefile youhave to edit in orderto implementtheKalmanfilter.

Kalman filter.h Headerfile for theKalmanfilter.

lib/libCube.a This library containsthesimulator.

The Simulator

To generatethesimulatoryou just have to typemake. This createsthesimulatorexecutableXCube.
Thesimulatorshouldlook asfollows:
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ThePerspectivebuttonat thetop of thesimulatorwindow will opena setof sliderswhich allow you
to changeyour viewing angle(thedefault perspective is a topview).

1. Constructandimplementa Kalmanfilter for the2-dimensionaltrackingproblem.For thesys-
temmodelyou shouldassumethattheobjectis moving at constantvelocity.

Recordthe differencebetweenactualpositionandyour filter estimateover time andplot its
behavior for � differentuncertaintyassumptionsfor thesystemmodel. Also, analyzehow the
variancesof thefilter changeover time.

For thisprojectyouareto handin yourKalmanfilter code(makesureyourcodeis documented)
anda shortdiscussionof your experiencewith differentuncertaintyassumptions(includeyour
Kalmanfilter equationsandplotsshowing thechangein errorbetweenactualpositionandthe
estimateandof thefilter variance).

Everythingshouldbesubmittedelectronicallyto huber@omega.uta.edu.
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