CSE6392- Reasoningvith Uncertainty Homework 1: KalmanFilter

CSE6392- Reasoningvith Uncertainty

Projectl- Fall 2006
DueDate:Oct. 192006,7:00pm

Kalman Filter

For this Projectyou have to implementa Kalmanfilter to estimatethe positionof asquareair-hockey

puckmoving in arectangulabox from noisy obsenationsof the puck’s position(the varianceof the
obsenationerrorin eachdirectionis 0.01). 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 directly calledby the simulatorandis providedwith the noisyobsena-

tion of the position. The simulatorcodecanbe downloadedfor Linux andGammafrom the course
webpage.

To startwith this assignmenyou have to download the code,uncompressand untar it (tar -xzvf
PROJ1. madtypetg2). Theresultingdirectorycontainsthefollowing files:

Imakefile Thisfile is usedto createa machinespecificMakefile by typing xmkmf
Kalman filter.c Thisis thefile you have to editin orderto implementthe Kalmanfilter.
Kalman filter.h Headeffile for the Kalmanfilter.

lib/libCube.a Thislibrary containsthe simulator

The Simulator

To generatehe simulatoryou just have to type male. This createghe simulatorexecutableXCube
The simulatorshouldlook asfollows:
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The Perspectivebutton at the top of the simulatorwindow will opena setof sliderswhich allow you
to changeyour viewing angle(the default perspectie is atop view).

1. Constructandimplementa Kalmanfilter for the 2-dimensionatrackingproblem.For the sys-
temmodelyou shouldassumehatthe objectis moving at constantelocity.

Recordthe differencebetweenactual position and your filter estimateover time and plot its
behaior for 3 differentuncertaintyassumptiongor the systemmodel. Also, analyzehow the
variancef thefilter changeovertime.

For this projectyouareto handin your Kalmanfilter code(make sureyour codeis documented)
andashortdiscussiorof your experiencewith differentuncertaintyassumptiongincludeyour
Kalmanfilter equationsandplots shaving the changean error betweeractualpositionandthe
estimateandof thefilter variance).

Everythingshouldbe submittedelectronicallyto huber@omega.uta.edu
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