
JavaTM API Documentationfor The Kalman Filter On-line
Learning Tool

May 102001



Contents

1 Packagekfengine 3
1.1 Interfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

1.1.1 INTERFACE KFModelFactory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.1.2 INTERFACE MeasurementModel . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.1.3 INTERFACE ProcessModel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
1.1.4 INTERFACE Truth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

1.2 Classes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.2.1 CLASS AngleMeasurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.2.2 CLASS ConstantProcess. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.2.3 CLASS ConstantTruth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.2.4 CLASS FillingPr ocess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
1.2.5 CLASS FillingSloshingProcess . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
1.2.6 CLASS FillingT ruth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.2.7 CLASS KalmanFilter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.2.8 CLASS KalmanFilterData . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
1.2.9 CLASS KalmanFilterF actory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
1.2.10 CLASS LevelMeasurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
1.2.11 CLASS MeasurementType . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
1.2.12 CLASS ProcessType . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
1.2.13 CLASS SloshingProcess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
1.2.14 CLASS SloshingTruth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
1.2.15 CLASS TruthDecorator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
1.2.16 CLASS TruthT ype . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
1.2.17 CLASS WaterTankModelFactory . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

2 Packagegui 27
2.1 Classes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

2.1.1 CLASS ColumnPanel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
2.1.2 CLASS ComponentSize . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
2.1.3 CLASS EditDialog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.1.4 CLASS HelpDialog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
2.1.5 CLASS KalmanFilterT ool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
2.1.6 CLASS RowPanel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
2.1.7 CLASS StepDialog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

3 Packagedata repository 39
3.1 Classes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

3.1.1 CLASS DataRepository . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

1



– 2

4 Packageplotter 46
4.1 Classes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

4.1.1 CLASS Thr eePlot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47



Chapter 1

Packagekfengine
Package Contents Page

Interfaces
KFModelFactory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Interfacefor factoryclassesthat createprocess,measurement,andtruth models.
MeasurementModel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Interfacethatdescribesthemeasurementmodelusedby theKalmanfilter.
ProcessModel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Interfacethatdescribestheprocessmodelusedby theKalmanfilter.
Truth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Interfacefor theactualprocessdynamics.

Classes
AngleMeasurement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Implementationof theMeasurementModelinterfacefor a non-linearmeasurement
modelthatmeasurestheangleof thefloatarm.

ConstantProcess. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9
Implementationof theProcessModelinterfacethatassumesa constantwaterlevel.

ConstantTruth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Implementationof theTruth interfacethat describesa constantwaterlevel.

FillingPr ocess. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Implementationof theProcessModelinterfacethatassumesthewaterlevelmaybe
rising steadily.

FillingSloshingProcess. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Implementationof theProcessModelinterfacethatassumesthewaterlevelmaybe
filling andsloshing.

FillingT ruth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14
Adda filling componentto theexistingwaterlevel dynamics.

KalmanFilter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
General implementationof a Kalmanfilter.

KalmanFilterData . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
SimulationdatafromKalmanfilter for a singletimestep.

KalmanFilterF actory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Factoryclassthat createsKalmanfilters.

LevelMeasurement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Implementationof the MeasurementModelinterface for a linear measurement
modelthatmeasurestheheightof thefloat.

MeasurementType. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19

3



kfengine– 4

Symbolicconstantsfor theavailablemeasurementmodels.
ProcessType. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20

Symbolicconstantsfor theavailableprocessmodels.
SloshingProcess. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Implementationof theProcessModelinterfacethatassumesthewaterlevelmaybe
changingasa sinusoidalfunctionof time.

SloshingTruth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Adda sloshingcomponentto theexistingwaterlevel dynamics.

TruthDecorator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Implementationof theTruth interfacethat allowsadditionalbehaviorto beadded
to an existingTruth component.

TruthT ype . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Symbolicconstantsfor theavailabletruth models.

WaterTankModelFactory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Implementationof theKFModelFactoryfor the1-D estimationof thewaterlevel in
a tank.



kfengine–MeasurementModel 5

1.1 Interfaces

1.1.1 INTERFACE KFModelFactory

Interfacefor factoryclassesthatcreateprocess,measurement,andtruth models.

DECLARATION

public interfaceKFModelFactory

METHODS

� makeMeasurementModel
public MeasurementModel makeMeasurementModel(
kfengine.MeasurementType type, kfengine.Truth signal, double scaleR
)

– Usage
� Createsaspecificmeasurementmodelwith thegivensignalandnoise.

– Parameters
� type - themeasurementmodeltype� signal - thetruth signal� scaleR - thescalefactorfor themeasurementnoise

� makeProcessModel
public ProcessModel makeProcessModel( kfengine.ProcessType type,
double scaleQ )

– Usage
� Createsaspecificprocessmodel.

– Parameters
� type - theprocessmodeltype� scaleQ - thescalefactorfor theprocessnoise

� makeTruth
public Truth makeTruth( kfengine.TruthType type )

– Usage
� Createsaspecifictruth model.

– Parameters
� type - thetruth type

1.1.2 INTERFACE MeasurementModel

Interfacethatdescribesthemeasurementmodelusedby theKalmanfilter.
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DECLARATION

interfaceMeasurementModel

METHODS

� H
public Matrix H( Jama.Matrix x )

– Usage
� Returnsthemeasurementmatrix for thismeasurementmodel

– Parameters
� x - theestimatedstate

� R
public Matrix R( )

– Usage
� Returnsthemeasurementnoisematrix for thismeasurementmodel

� xTrue
public Matrix xTrue( double t )

– Usage
� Returnstheactualstateat time t correspondingto anexactmeasurement.

– Parameters
� t - theelapsedtime in seconds

� z
public Matrix z( double t )

– Usage
� Returnsanoisymeasurementat time t.

– Parameters
� t - theelapsedtime in seconds

� zPred
public Matrix zPred( Jama.Matrix x )

– Usage
� Returnsthepredictedmeasurementat time t.

– Parameters
� x - theestimatedstate

� zTrue
public Matrix zTrue( double t )

– Usage
� Returnstheexactmeasurementat time t.

– Parameters
� t - theelapsedtime in seconds
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1.1.3 INTERFACE ProcessModel

Interfacethatdescribestheprocessmodelusedby theKalmanfilter.

DECLARATION

interfaceProcessModel

METHODS

� A
public Matrix A( double t, double dt )

– Usage
� Returnsthestatetransitionmatrix (n x n) for thisprocessmodel.

– Parameters
� t - thetime in secondssincestartof simulation� dt - thenumberof secondsbetweenmeasurements

� P0
public Matrix P0( )

– Usage
� Returnsaninitial guessfor theerrorcovariancematrix (n x n).

� Q
public Matrix Q( double t, double dt )

– Usage
� Returnstheprocessnoisematrix (n x n).

– Parameters
� t - thetime in secondssincestartof simulation� dt - thenumberof secondsbetweenmeasurements

� x0
public Matrix x0( )

– Usage
� Returnsaninitial guessfor theprocessstate(n x 1).

1.1.4 INTERFACE Truth

Interfacefor theactualprocessdynamics.

DECLARATION

interfaceTruth
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METHODS

� x
public Matrix x( double t )

– Usage
� Returnstheactualstateat thespecifiedtime.

– Parameters
� t - thetime in secondssincestartof simulation

1.2 Classes

1.2.1 CLASS AngleMeasurement

Implementationof theMeasurementModelinterfacefor a non-linearmeasurementmodelthatmeasurestheangleof
thefloat arm.

DECLARATION

classAngleMeasurement
extendsjava.lang.Object
implementsMeasurementModel

CONSTRUCTORS

� AngleMeasurement
public AngleMeasurement( kfengine.Truth signal, java.util.Random
noise, double r, double db, double df, double ka )

– Usage
� Constructsananglemeasurementmodelfor thegivensignalandnoise.

– Parameters
� signal - theactuallevel� noise - thenoisegenerator� r - thestandarddeviation of themeasurementnoise[deg]� db - thebaseheightof angularsensor[m]� df - theheightof angularsensorarm[m]� ka - theanglescalefactor[V

�
deg]

METHODS

� H
public Matrix H( Jama.Matrix x )

– Usage
� Returnsthemeasurementmatrix for thismeasurementmodel
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– Parameters
� x - theestimatedstate

� R
public Matrix R( )

– Usage
� Returnsthemeasurementnoisematrix for thismeasurementmodel

� xTrue
public Matrix xTrue( double t )

– Usage
� Returnstheactualstateat time t correspondingto anexactmeasurement.

– Parameters
� t - theelapsedtime in seconds

� z
public Matrix z( double t )

– Usage
� Returnsanoisymeasurementat time t.

– Parameters
� t - theelapsedtime in seconds

� zPred
public Matrix zPred( Jama.Matrix x )

– Usage
� Returnsthepredictedmeasurementat time t.

– Parameters
� x - theestimatedstate

� zTrue
public Matrix zTrue( double t )

– Usage
� Returnstheexactmeasurementat time t.

– Parameters
� t - theelapsedtime in seconds

1.2.2 CLASS ConstantProcess

Implementationof theProcessModelinterfacethatassumesaconstantwaterlevel. Theestimatedstatehasone
element:thecurrentwaterlevel.

DECLARATION

classConstantProcess
extendsjava.lang.Object
implementsProcessModel
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CONSTRUCTORS

� ConstantProcess
ConstantProcess( double x0, double e0, double qc )

– Usage
� Constructsamodelthatassumesaconstantwaterlevel.

– Parameters
� x0 - theinitial guessfor thestate� e0 - theinitial guessfor theestimateerror� qc - thestandarddeviationof processnoise

METHODS

� A
public Matrix A( double t, double dt )

– Usage
� Returnsthestatetransitionmatrix for thisprocessmodel.

– Parameters
� t - thetime in secondssincestartof simulation� dt - thenumberof secondsbetweenmeasurements

� P0
public Matrix P0( )

– Usage
� Returnsaninitial guessfor theerrorcovariancematrix.

� Q
public Matrix Q( double t, double dt )

– Usage
� Returnstheprocessnoisematrix.

– Parameters
� t - thetime in secondssincestartof simulation� dt - thenumberof secondsbetweenmeasurements

� x0
public Matrix x0( )

– Usage
� Returnsaninitial guessfor theprocessstate.

1.2.3 CLASS ConstantTruth

Implementationof theTruth interfacethatdescribesa constantwaterlevel.



kfengine–FillingProcess 11

DECLARATION

classConstantTruth
extendsjava.lang.Object
implementsTruth

CONSTRUCTORS

� ConstantTruth
ConstantTruth( double c )

– Usage
� Constructstheactualdynamicsfor a constantwaterlevel.

– Parameters
� c - theconstant

METHODS

� x
public Matrix x( double t )

– Usage
� Returnsthesctualstateat thespecifiedtime.

– Parameters
� t - thetime in secondssincestartof simulation

1.2.4 CLASS FillingPr ocess

Implementationof theProcessModelinterfacethatassumesthewaterlevel mayberising steadily. Theestimated
statehastwo elements:thecurrentlevel andthefill rate.

DECLARATION

classFillingProcess
extendsjava.lang.Object
implementsProcessModel

CONSTRUCTORS

� FillingProcess
FillingPr ocess( double [] x0, double [] e0, double qf )

– Usage
� Constructsamodelthatassumesanincreasingwaterlevel.



kfengine–FillingSloshingProcess 12

– Parameters
� x0 - theinitial guessfor thestate� e0 - theinitial guessfor theestimateerror� qf - thestandarddeviationof processnoise

METHODS

� A
public Matrix A( double t, double dt )

– Usage
� Returnsthestatetransitionmatrix for thisprocessmodel.

– Parameters
� t - thetime in secondssincestartof simulation� dt - thenumberof secondsbetweenmeasurements

� P0
public Matrix P0( )

– Usage
� Returnsaninitial guessfor theerrorcovariancematrix.

� Q
public Matrix Q( double t, double dt )

– Usage
� Returnstheprocessnoisematrix.

– Parameters
� t - thetime in secondssincestartof simulation� dt - thenumberof secondsbetweenmeasurements

� x0
public Matrix x0( )

– Usage
� Returnsaninitial guessfor theprocessstate.

1.2.5 CLASS FillingSloshingProcess

Implementationof theProcessModelinterfacethatassumesthewaterlevel maybefilling andsloshing.The
estimatedstatecontainsthreeelements:thecurrentlevel, thefill rate,andthemagnitudeof thesloshing.

DECLARATION

classFillingSloshingProcess
extendsjava.lang.Object
implementsProcessModel
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CONSTRUCTORS

� FillingSloshingProcess
FillingSloshingProcess( double [] x0, double [] e0, double fr eq, double
phase, double qf, double qs )

– Usage
� Constructsamodelfor afilling andsloshingprocess.

– Parameters
� x0 - theinitial guessfor thestate� e0 - theinitial guessfor theestimateerror� freq - thesloshingfrequency [Hz]� phase - thephase[deg]� qf - thestandarddeviationof filling processnoise� qs - thestandarddeviationof sloshingprocessnoise

METHODS

� A
public Matrix A( double t, double dt )

– Usage
� Returnsthestatetransitionmatrix for thisprocessmodel.

– Parameters
� t - thetime in secondssincestartof simulation� dt - thenumberof secondsbetweenmeasurements

� P0
public Matrix P0( )

– Usage
� Returnsaninitial guessfor theerrorcovariancematrix.

� Q
public Matrix Q( double t, double dt )

– Usage
� Returnstheprocessnoisematrix.

– Parameters
� t - thetime in secondssincestartof simulation� dt - thenumberof secondsbetweenmeasurements

� x0
public Matrix x0( )

– Usage
� Returnsaninitial guessfor theprocessstate.
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1.2.6 CLASS FillingT ruth

Add afilling componentto theexistingwaterlevel dynamics.

DECLARATION

classFillingTruth
extendskfengine.TruthDecorator

CONSTRUCTORS

� FillingTruth
FillingT ruth( kfengine.Truth component, double r, double tf )

– Usage
� Constructstheactualdynamicsfor a waterlevel thatis increasingor decreasingata

constantrate.

– Parameters
� component - thecurrentdynamics� r - thefill rate[m

�
sec]� tf - thetime to startfilling tank[sec]

METHODS

� x
public Matrix x( double t )

– Usage
� Returnstheactualstateat thespecifiedtime.

– Parameters
� t - thetime in secondssincestartof simulation

1.2.7 CLASS KalmanFilter

Generalimplementationof a Kalmanfilter.

DECLARATION

public classKalmanFilter
extendsjava.lang.Object
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CONSTRUCTORS

� KalmanFilter
KalmanFilter ( kfengine.ProcessModel process, kfengine.MeasurementModel
measure, double t, double fr eq )

– Usage
� ConstructsaKalmanfilter for specificprocessandmeasurementmodels.

– Parameters
� process - theprocessmodel� measure - themeasurementmodel� t - thelengthof thesimulation(seconds)� freq - thefrequency of measurements(Hz)

METHODS

� runSimulation
public List runSimulation( )

– Usage
� RunKalmanfilter simulation.

– Returns - a list containingtheKalmanfilter data

1.2.8 CLASS KalmanFilterData

Simulationdatafrom Kalmanfilter for a singletimestep.

DECLARATION

public classKalmanFilterData
extendsjava.lang.Object

CONSTRUCTORS

� KalmanFilterData
KalmanFilterData( )

– Usage
� Constructsasetof Kalmanfilter data.Thisconstructoris only accesiblefrom thispackage

andis meantto beusedby theKalmanfilter only.



kfengine–KalmanFilterFactory 16

METHODS

� K
public Matrix K( )

– Usage
� ReturnstheKalmangain.

� PCorr
public Matrix PCorr( )

– Usage
� Returnsthecorrected(aposteriori)errorcovariance.

� PPred
public Matrix PPred( )

– Usage
� Returnsthepredicted(apriori) errorcovariance.

� time
public double time( )

– Usage
� Returnsthetime.

� xCorr
public Matrix xCorr( )

– Usage
� Returnsthecorrected(aposteriori)state.

� xPred
public Matrix xPred( )

– Usage
� Returnsthepredicted(apriori) state.

� xTrue
public Matrix xTrue( )

– Usage
� Returnstheactual(primary)state.

� zMeas
public Matrix zMeas( )

– Usage
� Returnstheactualmeasurements.

� zPred
public Matrix zPred( )

– Usage
� Returnsthepredicted(apriori) measurement.
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1.2.9 CLASS KalmanFilterF actory

FactoryclassthatcreatesKalmanfilters.

DECLARATION

public classKalmanFilterFactory
extendsjava.lang.Object

FIELDS

� public staticfinal doubleT SIM

–

� public staticfinal doubleM RATE

–

CONSTRUCTORS

� KalmanFilterFactory
public KalmanFilterF actory( kfengine.KFModelFactory models )

– Usage
� Createsa factoryfor Kalmanfilters.

– Parameters
� models - thefactoryof thespecificKalmanfilter models

METHODS

� makeKalmanFilter
public KalmanFilter makeKalmanFilter( kfengine.ProcessType procType,
kfengine.TruthType truthT ype, kfengine.MeasurementType measType,
double scaleQ, double scaleR )

– Usage
� CreatesaKalmanfilter for thespecificconditions.

– Parameters
� procType - theprocessmodeltype� truthType - thetruth type� measType - themeasurementmodeltype� scaleQ - thescalefactorfor theprocessnoise� scaleR - thescalefactorfor themeasurementnoise
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1.2.10 CLASS LevelMeasurement

Implementationof theMeasurementModelinterfacefor a linearmeasurementmodelthatmeasurestheheightof the
float.

DECLARATION

classLevelMeasurement
extendsjava.lang.Object
implementsMeasurementModel

CONSTRUCTORS

� LevelMeasurement
LevelMeasurement( kfengine.Truth signal, java.util.Random noise,
double r, double kl )

– Usage
� Constructsa level measurementmodelfor thegivensignalandnoise.

– Parameters
� signal - theactuallevel� noise - thenoisegenerator� r - thestandarddeviation of themeasurementnoise[m]� kl - thelevel scalefactor[V

�
m]

METHODS

� H
public Matrix H( Jama.Matrix x )

– Usage
� Returnsthemeasurementmatrix for thismeasurementmodel

– Parameters
� x - theestimatedstate

� R
public Matrix R( )

– Usage
� Returnsthemeasurementnoisematrix for thismeasurementmodel

� xTrue
public Matrix xTrue( double t )

– Usage
� Returnstheactualstateat time t correspondingto anexactmeasurement.

– Parameters
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� t - theelapsedtime in seconds

� z
public Matrix z( double t )

– Usage
� Returnsanoisymeasurementat time t.

– Parameters
� t - theelapsedtime in seconds

� zPred
public Matrix zPred( Jama.Matrix x )

– Usage
� Returnsthepredictedmeasurementat time t.

– Parameters
� x - theestimatedstate

� zTrue
public Matrix zTrue( double t )

– Usage
� Returnstheexactmeasurementat time t.

– Parameters
� t - theelapsedtime in seconds

1.2.11 CLASS MeasurementType

Symbolicconstantsfor theavailablemeasurementmodels.

DECLARATION

public final classMeasurementType
extendsjava.lang.Object

FIELDS

� public staticfinal MeasurementTypeLEVEL

– RepresentsaLEVEL measurement.

� public staticfinal MeasurementTypeANGLE

– RepresentsanANGLE measurement.
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METHODS

� toString
public String toString( )

– Usage
� Returnsastringidentifying themeasurementtypeof this object.

1.2.12 CLASS ProcessType

Symbolicconstantsfor theavailableprocessmodels.

DECLARATION

public final classProcessType
extendsjava.lang.Object

FIELDS

� public staticfinal ProcessTypeCONSTANT

– RepresentsaCONSTANT process.

� public staticfinal ProcessTypeFILLING

– RepresentsaFILLING process.

� public staticfinal ProcessTypeSLOSHING

– RepresentsaSLOSHINGprocess.

� public staticfinal ProcessTypeFILLING SLOSHING

– RepresentsaFILLING andSLOSHINGprocess.

METHODS

� toString
public String toString( )

– Usage
� Returnsastringidentifying theprocesstypeof thisobject.

1.2.13 CLASS SloshingProcess

Implementationof theProcessModelinterfacethatassumesthewaterlevel maybechangingasa sinusoidalfunction
of time. Theestimatedstatecontainstwo elements:thecurrentlevel andthemagnitudeof thesloshing.
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DECLARATION

classSloshingProcess
extendsjava.lang.Object
implementsProcessModel

CONSTRUCTORS

� SloshingProcess
SloshingProcess( double [] x0, double [] e0, double fr eq, double phase,
double qs )

– Usage
� Constructsamodelfor asloshingprocess.

– Parameters
� x0 - theinitial guessfor thestate� e0 - theinitial guessfor theestimateerror� freq - thesloshingfrequency [Hz]� phase - thephase[deg]� qs - thestandarddeviationof processnoise

METHODS

� A
public Matrix A( double t, double dt )

– Usage
� Returnsthestatetransitionmatrix for thisprocessmodel.

– Parameters
� t - thetime in secondssincestartof simulation� dt - thenumberof secondsbetweenmeasurements

� P0
public Matrix P0( )

– Usage
� Returnsaninitial guessfor theerrorcovariancematrix.

� Q
public Matrix Q( double t, double dt )

– Usage
� Returnstheprocessnoisematrix.

– Parameters
� t - thetime in secondssincestartof simulation� dt - thenumberof secondsbetweenmeasurements

� x0
public Matrix x0( )
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– Usage
� Returnsaninitial guessfor theprocessstate.

1.2.14 CLASS SloshingTruth

Add asloshingcomponentto theexisting waterlevel dynamics.

DECLARATION

classSloshingTruth
extendskfengine.TruthDecorator

CONSTRUCTORS

� SloshingTruth
SloshingTruth( kfengine.Truth component, double fr eq, double phase,
double ks )

– Usage
� Constructstheactualdynamicsfor a waterlevel thatis changingasasinusoidalfunction

of time.

– Parameters
� component - thecurrentdynamics� freq - thesloshingfrequency [Hz]� phase - thephaseangle[deg]� ks - themagnitudeof thesloshing[m]

METHODS

� x
public Matrix x( double t )

– Usage
� Returnstheactualstateat thespecifiedtime.

– Parameters
� t - thetime in secondssincestartof simulation

1.2.15 CLASS TruthDecorator

Implementationof theTruth interfacethatallowsadditionalbehavior to beaddedto anexisting Truthcomponent.
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DECLARATION

classTruthDecorator
extendsjava.lang.Object
implementsTruth

CONSTRUCTORS

� TruthDecorator
TruthDecorator( kfengine.Truth component )

– Usage
� Constructsadecoratorthataddsadditionaldynamicsto anexistingTruthcomponent.

– Parameters
� component - thecurrentdynamics

METHODS

� x
public Matrix x( double t )

– Usage
� Returnstheactualstateat thespecifiedtime.

– Parameters
� t - thetime in secondssincestartof simulation

1.2.16 CLASS TruthType

Symbolicconstantsfor theavailabletruth models.

DECLARATION

public final classTruthType
extendsjava.lang.Object

FIELDS

� public staticfinal TruthTypeCONSTANT

– RepresentsCONSTANT actualdynamics.

� public staticfinal TruthTypeFILLING

– RepresentsFILLING actualdynamics.
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� public staticfinal TruthTypeSLOSHING

– RepresentsSLOSHINGactualdynamics.

� public staticfinal TruthTypeFILLING SLOSHING

– RepresentsFILLING andSLOSHINGactualdynamics.

METHODS

� toString
public String toString( )

– Usage
� Returnsastringidentifying thetruth typeof this object.

1.2.17 CLASS WaterTankModelFactory

Implementationof theKFModelFactoryfor the1-D estimationof thewaterlevel in a tank.

DECLARATION

public classWaterTankModelFactory
extendsjava.lang.Object
implementsKFModelFactory

FIELDS

� public staticfinal doubleL MIN

– Theinitial waterlevel [m].

� public staticfinal doubleL MAX

– Thefull level of thetank[m].

� public staticfinal doubleQC

– Thestandarddeviation of theprocessnoisefor CONSTANT model.

� public staticfinal doubleQF

– Thestandarddeviation of theprocessnoisefor FILLING model.

� public staticfinal doubleQS

– Thestandarddeviation of theprocessnoisefor SLOSHINGmodel.

� public staticfinal doubleQFS F

– Thestandarddeviation of theprocessnoisefor FILLING componentof FILLING and
SLOSHINGmodel.
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� public staticfinal doubleQFS S

– Thestandarddeviation of theprocessnoisefor SLOSHINGcomponentof FILLING and
SLOSHINGmodel.

� public staticfinal doubleFILL

– Thefill rateof thetank[m
�
s].

� public staticfinal doubleDELAY

– Thedelaybeforefilling thetank[s].

� public staticfinal doubleFREQ

– Thesloshingfrequency [Hz].

� public staticfinal doublePHASE

– Thesloshingphase[deg].

� public staticfinal doubleKS

– Thesloshingmagnitude[m].

� public staticfinal doubleL INIT

– Guessfor theinitial level of waterin tank[m].

� public staticfinal doubleMAX FILL

– Guessfor initial fill rate[m
�
s].

� public staticfinal doubleMAX SLOSH

– Guessfor initial sloshingmagnitude[m].

� public staticfinal doubleDB

– Heightof angularfloat sensorbase[m].

� public staticfinal doubleDF

– Lengthof angularfloat sensorarm[m].

� public staticfinal doubleKA

– Angularfloatsensorscalefactor[V
�
deg].

� public staticfinal doubleKL

– Level float sensorscalefactor[V
�
m].

� public staticfinal doubleRL

– Standarddeviation of level measurementnoise[m].

� public staticfinal doubleRA

– Standarddeviation of anglemeasurementnoise[deg].

� public staticfinal long SEED

– Seedfor randomnumbergeneratorusedfor noise.
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CONSTRUCTORS

� WaterTankModelFactory
public WaterTankModelFactory( )

– Usage
� Default constructor.

METHODS

� makeMeasurementModel
public MeasurementModel makeMeasurementModel(
kfengine.MeasurementType type, kfengine.Truth signal, double scaleR
)

– Usage
� Createsaspecificmeasurementmodelwith thegivensignalandnoise.

– Parameters
� type - themeasurementmodeltype� signal - thetruth signal� scaleR - thescalefactorfor themeasurementnoise

� makeProcessModel
public ProcessModel makeProcessModel( kfengine.ProcessType type,
double qScale )

– Usage
� Createsaspecificprocessmodel.

– Parameters
� type - theprocessmodeltype� qScale - thescalefactorfor theprocessnoise

� makeTruth
public Truth makeTruth( kfengine.TruthType type )

– Usage
� Createsaspecifictruth model.

– Parameters
� type - thetruth type
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2.1 Classes

2.1.1 CLASS ColumnPanel

Displaysa columncontainingmultiple components.

DECLARATION

public classColumnPanel
extendsjavax.swing.JPanel

CONSTRUCTORS

� ColumnPanel
public ColumnPanel( java.awt.Component c1, java.awt.Component c2 )

– Usage
� Createsacolumncontainingtwo components.

– Parameters
� c1, - c2 thecomponents

� ColumnPanel
public ColumnPanel( java.awt.Component c1, java.awt.Component c2,
java.awt.Component c3 )

– Usage
� Createsacolumncontainingthreecomponents.

– Parameters
� c1, - c2,c3 thecomponents

2.1.2 CLASS ComponentSize

Manipulatessizesof components.

DECLARATION

public classComponentSize
extendsjava.lang.Object

CONSTRUCTORS

� ComponentSize
public ComponentSize( )
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METHODS

� createFiller
public static Component createFiller( javax.swing.JComponent c )

– Usage
� Createsfiller equalin sizeto thegivencomponent.

– Parameters
� c - thecomponent

� setEqual
public static void setEqual( javax.swing.JComponent c1,
javax.swing.JComponent c2 )

– Usage
� Setsminimum,maximum,andpreferredsizesof thesecondcomponentequalto thesizes

of thefirst.

– Parameters
� c1 - thecomponentwith thedefinedsizes� c2 - thecomponentwhosesizeis changed

2.1.3 CLASS EditDialog

Displaysandeditscurrentsettingsfor thewaterlevel simulation.

DECLARATION

public classEditDialog
extendsjavax.swing.JDialog

SERIALIZABLE FIELDS

� privateKalmanFilterTool parent

–

� privateJCheckBoxtruthFill

–

� privateJCheckBoxtruthSlosh

–

� privateJCheckBoxmodelFill

–

� privateJCheckBoxmodelSlosh

–
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� privateJRadioButtontypeLevel

–

� privateJRadioButtontypeAngle

–

� privateJRadioButtonnoise01

–

� privateJRadioButtonnoise1

–

� privateJRadioButtonnoise10

–

� privateButtonGrouptypeGroup

–

� privateButtonGroupnoiseGroup

–

� privateJButtonapply

–

� privateJButtonclose

–

� privateJButtonhelp

–

� privateHelpDialoghelpDialog

–

FIELDS

� public staticfinal StringHELP PAGE

– Edit window helppage(relative to KalmanFilterTool.HELP HOME).

CONSTRUCTORS

� EditDialog
public EditDialog( gui.KalmanFilterTool parent )

– Usage
� Createsadialogfor editingthesettingsfor thewaterlevel simulation.

– Parameters
� parent - theparentframe
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2.1.4 CLASS HelpDialog

Displaysa helpscreencontainingHTML text to theuser.

DECLARATION

public classHelpDialog
extendsjavax.swing.JDialog

SERIALIZABLE FIELDS

� privateURL current

–

� privateJEditorPaneeditorPane

–

� privateStackprevious

–

� privateJButtonback

–

CONSTRUCTORS

� HelpDialog
public HelpDialog( java.lang.String current )

– Usage
� Createsadialogfor displayingHTML helptext to theuser.

2.1.5 CLASS KalmanFilterT ool

Displaysthecurrentsettingsfor theKalmanFilter Tutorialaswell ascommandbuttonsto plot andstepthroughthe
simulation.

DECLARATION

public classKalmanFilterTool
extendsjavax.swing.JApplet
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SERIALIZABLE FIELDS

� privateTruthTypetruthType

–

� privateProcessTypemodelType

–

� privateMeasurementTypemeasType

–

� privatedoublescaleR

–

� privatedoublelength

–

� privatedoublerate

–

� privateThreePlotplots

–

� privateStepDialogstepper

–

� privateDataRepositorydata

–

� privatebooleanhaveSettingsChanged

–

� privateJTextField truthField

–

� privateJTextFieldmodelField

–

� privateJTextField typeField

–

� privateJTextFieldnoiseField

–

� privateJTextField lengthField

–

� privateJTextField rateField

–
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� privateJButtonsave

–

� privateJButtonedit

–

� privateJButtonplot

–

� privateJButtonstep

–

� privateJButtonhelp

–

� privatebooleanisApplication

–

FIELDS

� public staticfinal StringHELP HOME

– URL of directoryof helppages.

� public staticfinal StringICON HOME

– URL of directoryof buttonicons.

� public staticfinal StringHELP PAGE

– Main helppage(relative to HELP HOME).

CONSTRUCTORS

� KalmanFilterTool
public KalmanFilterT ool( )

METHODS

� init
public void init( )

– Usage
� Createsamainwindow displayingthecurrentsimulationsettings.

� main
public static void main( java.lang.String [] args )

– Usage
� RuntheKalmanFilter Tutorialasanapplication.
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� setApplication
public void setApplication( boolean isApplication )

– Usage
� SettheKalmanFilterTool to runasanapplicationor applet.

– Parameters
� isApplication - trueif runasanapplication

� setMeasurementNoise
void setMeasurementNoise( double scaleR )

– Usage
� Setsthecurrentmeasurementnoisescalefactor.

– Parameters
� scaleR - thenoisescalefactor

� setParameters
void setParameters( kfengine.TruthType truthT ype, kfengine.ProcessType
procType, kfengine.MeasurementType measType, double scaleR )

– Usage
� Setsthecurrentparameters.

– Parameters
� truthType - theactualdynamics� procType - themodeleddynamics� measType - themeasurementmodel� scaleR - thenoisescalefactor

2.1.6 CLASS RowPanel

Displaysa row containingmultiple components.

DECLARATION

public classRowPanel
extendsjavax.swing.JPanel

CONSTRUCTORS

� RowPanel
public RowPanel( java.awt.Component c1, java.awt.Component c2 )

– Usage
� Createa row containingtwo components.

– Parameters
� c1, - c2 thecomponents
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� RowPanel
public RowPanel( java.awt.Component c1, java.awt.Component c2,
java.awt.Component c3 )

– Usage
� Createa row containingthreecomponents.

– Parameters
� c1, - c2,c3 thecomponents

2.1.7 CLASS StepDialog

Stepsthroughwatertanksimulationanddisplaysintermediatevaluesfor state,covariance,measurement,and
Kalmanfilter gain.

DECLARATION

public classStepDialog
extendsjavax.swing.JDialog

SERIALIZABLE FIELDS

� publicThreePlotplots

–

� privateJButtonrewind

–

� privateJButtonstepBack

–

� privateJButtonstepForward

–

� privateJButtonfastForward

–

� privateJButtonclose

–

� privateJButtonhelp

–

� privateint m

–

� privateint n
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–

� privateJTextField time

–

� privateJTextField t1

–

� privateJTextField t2

–

� privateJTextFieldxPred1

–

� privateJTextFieldxPred2

–

� privateJTextFieldPPred1

–

� privateJTextFieldPPred2

–

� privateJTextFieldzPred1

–

� privateJTextFieldzPred2

–

� privateJTextFieldxCorr1

–

� privateJTextFieldxCorr2

–

� privateJTextFieldPCorr1

–

� privateJTextFieldPCorr2

–

� privateJTextFieldzCorr1

–

� privateJTextFieldzCorr2

–

� privateJTextFieldxTrue1

–

� privateJTextFieldxTrue2
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–

� privateJTextFieldK1

–

� privateJTextFieldK2

–

� privateDataRepositorydata

–

� privateint step

–

� privateint maxStep

–

� privateHelpDialoghelpDialog

–

FIELDS

� public staticfinal StringHELP PAGE

– Edit window helppage(relative to KalmanFilterTool.HELP HOME).

� public staticfinal StringREWIND ICON

– Rewind icon (relative to KalmanFilterTool.ICON HOME).

� public staticfinal StringSTEPBACK ICON

– Stepbackicon (relative to KalmanFilterTool.ICON HOME).

� public staticfinal StringSTEPFORWARD ICON

– Stepforwardicon (relative to KalmanFilterTool.ICON HOME).

� public staticfinal StringFAST FORWARD ICON

– Fastforwardicon (relative to KalmanFilterTool.ICON HOME).

� public staticfinal int FIELD WIDTH

–

� public staticfinal int FIELD HEIGHT

–

� publicThreePlotplots

–
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CONSTRUCTORS

� StepDialog
public StepDialog( data repository.DataRepository data )

– Usage
� Createsadialogfor steppingthroughwaterlevel simulation.

– Parameters
� parent - theparentframe

METHODS

� resetPlotWindow
public void resetPlotWindow( plotter.ThreePlot t )

– Usage
� Settheplotsto aparticularinstanceof aThreePlot.
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3.1 Classes

3.1.1 CLASS DataRepository

DataRepositorymoduleof the‘KalmanFilter On-lineLearningTool’

DECLARATION

public classDataRepository
extendsjava.lang.Object

CONSTRUCTORS

� DataRepository
public DataRepository( java.util.List KF data list, kfengine.ProcessType
pt, kfengine.TruthType tt, kfengine.MeasurementType mt, double
scaleQ, double scaleR )

– Usage
� Constructsa repositoryfor asetof Kalmanfilter data.Therepositoryprovidesstoragefor

thedataand‘dumps’ thedatato a string(writing it out in tab-delimitedcolumns).

– Parameters
� KF data list - a list of KalmanFilterDataobjects� pt - adescriptorfor theprocesstype� tt - adescriptorfor thetruth type� mt - adescriptorfor themeasurementtype� scaleQ - ascalefactorfor theprocessnoise� scaleR - ascalefactorfor themeasurementnoise

METHODS

� getActualMeas
public String getActualMeas( int timestep )

– Usage
� Retrievesasingle’actualmeasurement’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep

– Returns - aStringrepresentationof the’actualmeasurement’value

� getActualMeas
public String getActualMeas( int timestep, int i )

– Usage
� Retrievesacomponentof asingle’actualmeasurement’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep
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� i - thespecificcomponent

– Returns - aStringrepresentationof the’actualmeasurement’value

� getCorrCovar
public String getCorrCovar( int timestep )

– Usage
� Retrievesasingle’correctedcovariance’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep

– Returns - aStringrepresentationof the’correctedcovariance’value

� getCorrCovar
public String getCorrCovar( int timestep, int i, int j )

– Usage
� Retrievesacomponentof asingle’correctedcovariance’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep� i, - j thespecificcomponentindices

– Returns - aStringrepresentationof the’correctedcovariance’value

� getCorrState
public String getCorrState( int timestep )

– Usage
� Retrievesasingle’correctedstate’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep

– Returns - aStringrepresentationof the’correctedstate’value

� getCorrState
public String getCorrState( int timestep, int i )

– Usage
� Retrievesacomponentof asingle’correctedstate’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep� i - thespecificcomponent

– Returns - aStringrepresentationof the’correctedstate’value

� getError
public double getError( )

– Usage
� Retrievesanarrayof errorvaluesfrom thesetof simulationdata.Thesevaluesrepresent

theerrorin thefilter’s attemptto estimatethesystem,whereerroris measuredasthe
squarerootof thecovariance.

– Returns - anarrayof (double)errorvalues
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� getEstimate
public double getEstimate( )

– Usage
� Retrievesanarrayof estimatevaluesfrom thesetof simulationdata.Thesevalues

representtheestimatedstateof thesystem.

– Returns - anarrayof (double)estimatevalues

� getKalmanGain
public String getKalmanGain( int timestep )

– Usage
� Retrievesasingle’Kalmangain’ valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep

– Returns - aStringrepresentationof the’Kalmangain’ value

� getKalmanGain
public String getKalmanGain( int timestep, int i, int j )

– Usage
� Retrievesacomponentof asingle’Kalmangain’ valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep� i, - j thespecificcomponentindices

– Returns - aStringrepresentationof the’Kalmangain’ value

� getMaxSteps
public int getMaxSteps( )

– Usage
� Returnsthetotalnumberof timestepsin thesimulation.

� getMeasurementSize
public int getMeasurementSize( )

– Usage
� Returnsthenumberof elementsin ameasurementvector.

� getPredCovar
public String getPredCovar( int timestep )

– Usage
� Retrievesasingle’predictedcovariance’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep

– Returns - aStringrepresentationof the’predictedstate’value

� getPredCovar
public String getPredCovar( int timestep, int i, int j )

– Usage
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� Retrievesacomponentof asingle’predictedcovariance’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep� i, - j thespecificcomponentindices

– Returns - aStringrepresentationof the’predictedstate’value

� getPredMeas
public String getPredMeas( int timestep )

– Usage
� Retrievesasingle’predictedmeasurement’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep

– Returns - aStringrepresentationof the’predictedmeasurement’value

� getPredMeas
public String getPredMeas( int timestep, int i )

– Usage
� Retrievesacomponentof asingle’predictedmeasurement’valuefor thetimestep

provided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep� i - thespecificcomponent

– Returns - aStringrepresentationof the’predictedmeasurement’value

� getPredState
public String getPredState( int timestep )

– Usage
� Retrievesasingle’predictedstate’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep

– Returns - aStringrepresentationof the’predictedstate’value

� getPredState
public String getPredState( int timestep, int i )

– Usage
� Retrievesacomponentof asingle’predictedstate’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep� i - thespecificcomponent

– Returns - aStringrepresentationof the’predictedstate’value

� getResidual
public double getResidual( )

– Usage
� Retrievesanarrayof residualvaluesfrom thesetof simulationdata.Thesevalues

representthedifferencein thetruestateandtheestimatedstate.
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– Returns - anarrayof (double)residualvalues

� getStateSize
public int getStateSize( )

– Usage
� Returnsthenumberof elementsin astatevector.

� getTime
public String getTime( int timestep )

– Usage
� Returnsthetimeataspecificstep.

� getTimes
public double getTimes( )

– Usage
� Retrievesanarrayof time-stepsfrom thesetof simulationdata.

– Returns - anarrayof (double)time-stepvalues

� getTrueState
public String getTrueState( int timestep )

– Usage
� Retrievesasingle’truestate’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep

– Returns - aStringrepresentationof the’truestate’value

� getTrueState
public String getTrueState( int timestep, int i )

– Usage
� Retrievesacomponentof asingle’truestate’valuefor thetimestepprovided.

– Parameters
� timestep - anintegerrepresentingthedesiredtimestep� i - thespecificcomponent

– Returns - aStringrepresentationof the’truestate’value

� getTruth
public double getTruth( )

– Usage
� Retrievesanarrayof ‘truth’ valuesfrom thesetof simulationdata.Thesevaluesrepresent

theactualstateof thesystem.
– Returns - anarrayof (double)‘truth’ values

� toString
public String toString( )

– Usage
� ReturnsaStringversionof the’datadump’.

– Returns - the’datadump’ String
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4.1 Classes

4.1.1 CLASS ThreePlot

Basicclassthatcreatestheplotsviewedby theuser(truthandmodel,variance,andresidualplots).Theplotsare
createdusingtheptplot3.1packageavailablefor downloadathttp:��� ptolemy.eecs.berkeley.edu� java� ptplot �

DECLARATION

public classThreePlot
extendsjava.awt.Frame

SERIALIZABLE FIELDS

� privatePlot truthAndEstimatePlot

–

� privatePlot variancePlot

–

� privatePlot residualPlot

–

� privatedoubletruthAndEstimateMax

–

� privatedoubletruthAndEstimateMin

–

� privatedoublevarianceMax

–

� privatedoublevarianceMin

–

� privatedoubleresidualMax

–

� privatedoubleresidualMin

–

� privatedoubletimes

–

� privatedoubletruth

–
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� privatedoubleestimate

–

� privatedoublevariance

–

� privatedoubleresidual

–

CONSTRUCTORS

� ThreePlot
public Thr eePlot( double [] times, double [] t, double [] e, double []
v, double [] r, double timeStep, java.lang.String Actual,
java.lang.String Model )

– Usage
� Contructsa frameobjectwith threeembeddedplots.

– Parameters
� times - thedoublearraycontainingthetimesteps� t - thedoublearraycontainingthetruth values� e - thedoublearraycontainingtheestimatedvalues� v - thedoublearraycontainingthevariancevalues� r - thedoublearraycontainingtheresidualvalues� timeStep - thecurrenttime stepexaminedin thestepwindow� Actual - theactualdynamics� Model - themodeleddynamics

METHODS

� resetTimeStep
public void resetTimeStep( double timeStep )

– Usage
� Allows a time stepverticalline to beaddedto theplotsat thespecifiedtimestep.Theline

is printedbetweenthemin andmaxvaluesof thedatasetsin theassociateddatasets.

– Parameters
� timeStep - adoublevalueindicatingthepositionof thecurrenttime step


