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1.1 Interfaces

1.1.1 INTERFACE KFModelFactory
__________________________________________________________________________________________________________________________________|]

Interfacefor factoryclasseghatcreateprocessmeasuremengndtruth models.

DECLARATION

public interfaceKFModelFactory

METHODS

¢ maleMeasuementModel
publ i ¢ Measur enent Model makeMeasuementModel
kf engi ne. Measur enrent Type type, kfengine. Truth signal, doubl e scaleR

)

— Usage
x Createsa specificmeasuremennodelwith the givensignalandnoise.
— Parameters

x type - themeasuremenmnodeltype
x Si gnal -thetruthsignal
x scal eR - thescalefactorfor themeasurememntoise

¢ maleProcessModel
publ i c ProcessMdel makeProcessModdl kfengi ne. ProcessType type,
doubl e scaleQ)

— Usage
x Createsa specificprocessnodel.
— Parameters

x type - theprocessnodeltype
x scal eQ- thescalefactorfor the processhoise

e maleTruth
public Truth makeTruth( kfengine. TruthType type )

— Usage
x Createsa specifictruth model.

— Parameters
x type - thetruthtype

1.1.2 INTERFACE MeasurementModel
.|

Interfacethatdescribegthe measurememnodelusedby the Kalmanfilter.
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DECLARATION

| interfaceMeasurementModel

METHODS
e H
public Matrix H( Jama. Matrix x )
— Usage
* Returnshe measuremematrix for this measuremennodel
— Parameters

* X - theestimatedstate

e R
public Matrix R( )

— Usage
x Returnsthe measurememoisematrix for this measuremennodel

e XTrue
public Matrix xTrue( double t)

— Usage

*x Returngheactualstateattimet correspondingo anexactmeasurement.
— Parameters

*x t -theelapsedimein seconds

ez
public Matrix z( double 1)

— Usage

* Returnsanoisymeasuremerdttimet.
— Parameters

x t -theelapsedimein seconds

e zPred
public Matrix zPred( Jama. Matrix Xx)

— Usage

* Returngthe predictedmeasuremerdttimet.
— Parameters

* X - theestimatedstate

e ZTrue
public Matrix zTrue( double t)

— Usage

* Returnghe exactmeasuremerdttimet.
— Parameters

x t -theelapsedimein seconds
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1.1.3 INTERFACE ProcessModel
.|

Interfacethatdescribeshe processnodelusedby the Kalmanfilter.

DECLARATION

| interfaceProcessModel
METHODS
e A
public Matrix A( double t, double dt)
— Usage
* Returngthe statetransitionmatrix (n x n) for this processnodel.
— Parameters

* t -thetimein secondsincestartof simulation
x dt - thenumberof secondbetweemeasurements

e PO
public Matrix PO( )

— Usage
* Returnsaninitial guesdor theerrorcovariancematrix (n x n).

* Q
public Matrix Q( double t, double dt)
— Usage
*x Returngthe processoisematrix (n x n).
— Parameters

x t -thetimein secondsincestartof simulation
x dt - thenumberof secondbetweemmeasurements

e X0
public Matrix x0( )

— Usage

* Returnsaninitial guesdor the processstate(n x 1).

1.1.4 |INTERFACE Truth
.|

Interfacefor the actualprocesslynamics.

DECLARATION

|interfaceTruth
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METHODS

e X
public Matrix x( double t)

— Usage
*x Returngheactualstateatthe specifiedtime.
— Parameters
x 1 - thetimein secondsincestartof simulation

1.2 Classes

1.2.1 CLAsSs AngleMeasurement

Implementatiorof the MeasurementModehterfacefor a non-lineameasuremennodelthatmeasureshe angleof
thefloatarm.

DECLARATION

classAngleMeasurement
extendsjava.lang.Object
implements MeasurementModel

CONSTRUCTORS

¢ AngleMeaswrment
publ i ¢ AngleMeasuremen{ kfengi ne. Truth signal, java.util.Random
noise double r, double db, double df, double ka)

— Usage
x Constructsaananglemeasuremennodelfor the givensignalandnoise.
— Parameters

si gnal -theactuallevel

noi se - thenoisegenerator

r - thestandarddeviation of the measurementoise[deg]
db - thebaseheightof angularsensofm]

df - theheightof angularsensom@rm[m]

ka - theanglescalefactor[V /deg]

* X X X X ¥

METHODS

e H
public Matrix H( Jama. Matrix x )

— Usage
* Returnsthe measurememnhatrix for this measuremennodel
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— Parameters
* X - theestimatedstate

e R
public Matrix R( )
— Usage
x Returnshe measurememoisematrix for this measuremennodel

e XTrue
public Matrix xTrue( double t)

— Usage

* Returngheactualstateattimet correspondingo anexactmeasurement.
— Parameters

x 1 - theelapsedimein seconds

ez
public Matrix z( double 1)

— Usage

*x Returnsanoisymeasuremerdttimet.
— Parameters

x t -theelapsedimein seconds

o zPred
public Matrix zPred( Jama. Matrix x)

— Usage

*x Returngthe predictedmeasuremerdttimet.
— Parameters

x X - theestimatedstate

e ZTrue
public Matrix zTrue( double t)

— Usage
* Returngheexactmeasuremerdttimet.

— Parameters
*x 1 - theelapsedimein seconds

1.2.2 CLASS ConstantProcess

Implementatiorof the ProcessModdhterfacethatassumes constanivaterlevel. The estimatedstatehasone
elementthecurrentwaterlevel.

DECLARATION

classConstantProcess
extendsjava.lang.Object
implementsProcessModel
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CONSTRUCTORS

e ConstantPocess
ConstantProces¢ doubl e x0, double eQ double qc)

— Usage
*x Constructsa modelthatassumes constanivaterlevel.
— Parameters

x X0 - theinitial guesdor the state
x e0 - theinitial guesdor the estimateerror
* (cC - thestandardieviation of processoise

METHODS
e A
public Matrix A( double t, double dt)
— Usage
* Returngthe statetransitionmatrix for this processnodel.
— Parameters

x t -thetimein secondsincestartof simulation
x dt - thenumberof secondbetweemmeasurements

e PO
public Matrix PO( )

— Usage
*x Returnsaninitial guesgor theerrorcovariancematrix.

e Q
public Matrix Q( double t, double dt)
— Usage
* Returngthe processioisematrix.
— Parameters

* t -thetimein secondsincestartof simulation
x dt - thenumberof secondbetweemeasurements

e X0
public Matrix x0( )

— Usage

* Returnsaninitial guesdor the processstate.

1.2.3 CLAsSsS ConstantTruth
.|

Implementatiorof the Truth interfacethatdescribes constantvaterlevel.
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DECLARATION

classConstantfuth
extendsjava.lang.Object
implementsTruth

CONSTRUCTORS

¢ Constantiuth
ConstantTruth( double c¢ )

— Usage

x Constructgheactualdynamicsfor a constanivaterlevel.
— Parameters

*x C - theconstant

METHODS

® X
public Matrix x( double t)

— Usage
* Returngthe sctualstateat the specifiedtime.
— Parameters
x t - thetimein secondsincestartof simulation

1.2.4 CLAss FillingPr ocess
__________________________________________________________________________________________________________________________________|]

Implementatiorof the ProcessModdhterfacethatassumeshe waterlevel mayberising steadily The estimated
statehastwo elementsthe currentlevel andthefill rate.

DECLARATION

classFillingProcess
extendsjava.lang.Object
implementsProcessModel

CONSTRUCTORS

e FillingProcess
FillingProces§ double [] x0, double [] eQ double qf)

— Usage
x Constructsa modelthatassumesnincreasingvaterlevel.
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— Parameters

*x X0 - theinitial guesdor the state
x e0 - theinitial guesdor the estimateerror
x gf - thestandardieviation of procesqoise

METHODS
e A
public Matrix A( double t, double dt)
— Usage
*x Returngthe statetransitionmatrix for this processnodel.
— Parameters

* t -thetimein secondsincestartof simulation
x dt - thenumberof secondbetweemeasurements

e PO
public Matrix PO( )

— Usage
*x Returnsaninitial guesdor theerrorcovariancematrix.

* Q
public Matrix Q( double t, double dt)
— Usage
* Returngthe processoisematrix.
— Parameters

x t -thetimein secondsincestartof simulation
x dt - thenumberof secondbetweemeasurements

e X0
public Matrix x0( )

— Usage

x Returnsaninitial guesdor the processtate.

1.2.5 CLAss FillingSloshingProcess
__________________________________________________________________________________________________________________________________|]

Implementatiorof the ProcessModdhterfacethatassumeshe waterlevel maybefilling andsloshing.The
estimatedstatecontainghreeelementsthe currentlevel, thefill rate,andthe magnitudeof the sloshing.

DECLARATION

classFillingSloshingProcess
extendsjava.lang.Object
implementsProcessModel
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CONSTRUCTORS

13

¢ FillingSloshingPocess

FillingSloshingProces¢ doubl e [] x0, double [] eQ double

phase double gf, double qgs)

— Usage
x Constructsa modelfor afilling andsloshingprocess.
— Parameters

X0 - theinitial guesdor the state

€0 - theinitial guesdor the estimatezrror

f r eq - thesloshingfrequeng [Hz]

phase - thephasddeg]

gf - thestandarddeviation of filling processoise
gs - thestandarddeviation of sloshingprocessoise

* X X X X ¥

METHODS

freq, doubl e

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

— Usage

*x Returngthe statetransitionmatrix for this processnodel.

— Parameters

*x t -thetimein secondsincestartof simulation
* dt - thenumberof secondbetweemeasurements

e PO
public Matrix PO( )

— Usage
* Returnsaninitial guesgor theerrorcovariancematrix.

e Q
public Matrix Q( double t, double dt)
— Usage
* Returngthe processoisematrix.
— Parameters

* t -thetimein secondsincestartof simulation
x dt - thenumberof secondbetweemeasurements

e X0
public Matrix x0( )

— Usage
* Returnsaninitial guesdor the processstate.
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1.2.6 CLASS FillingT ruth

Add afilling componento the existing waterlevel dynamics.

DECLARATION

classFillingTruth
extendskfengine.TuthDecorator

CONSTRUCTORS

e FillingTruth
FillingTruth ( kfengi ne. Truth component double r, double tf)

— Usage
x Constructgheactualdynamicsfor awaterlevel thatis increasingor decreasingita
constantate.
— Parameters

* conmponent - thecurrentdynamics
* r - thefill rate[m/sec]
x tf -thetimeto startfilling tank[sec]

METHODS

e X
public Matrix x( double t)
— Usage
*x Returngheactualstateatthe specifiedtime.
— Parameters
x t -thetimein secondsincestartof simulation

1.2.7 CLASs KalmanFilter
.|

Generaimplementatiorof a Kalmanfilter.

DECLARATION

public classKalmanFilter
extendsjava.lang.Object
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CONSTRUCTORS

e KalmanHiter
KalmanFilter ( kf engi ne. ProcessModel process kfengi ne. Measur enment Model
measure, double t, double freq)

— Usage
x Constructsa Kalmanfilter for specificprocessandmeasuremennodels.
— Parameters

pr ocess - theprocessnodel

nmeasur e - themeasuremennodel

t - thelengthof the simulation(seconds)

f r eq - thefrequeng of measurement@iz)

* X ¥ X

METHODS

e runSimulation
publ i c List runSimulation( )

— Usage
* RunKalmanfilter simulation.
— Returns - alist containingthe Kalmanfilter data

1.2.8 CLAss KalmanFilterData

Simulationdatafrom Kalmanfilter for asingletime step.

DECLARATION

public classKalmanFilterData
extendsjava.lang.Object

CONSTRUCTORS

¢ KalmanHlterData
KalmanFilterData( )

— Usage
x Constructsa setof Kalmanfilter data. This constructoiis only accesiblérom this package
andis meantto be usedby the Kalmanfilter only.
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METHODS

e K
public Matrix K( )

— Usage
*x Returnghe Kalmangain.

e PCorr
public Matrix PCorr( )

— Usage
* Returngthe correcteda posteriori)errorcovariance.

e PPred
public Matrix PPred( )

— Usage
*x Returngthe predicted(a priori) errorcovariance.

e time
publ i c doubl e time( )

— Usage
* Returnsthetime.

e xCorr
public Matrix xCorr( )

— Usage
*x Returngthe correcteda posteriori)state.

e XxPred
public Matrix xPred( )

— Usage
*x Returngthe predicted(a priori) state.

e XTrue
public Matrix xTrue( )

— Usage
*x Returngheactual(primary) state.

e zMeas
public Matrix zMeay )

— Usage
* Returnstheactualmeasurements.

e zPred
public Matrix zPred( )

— Usage
*x Returngthe predicted(a priori) measurement.
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1.2.9 CLAss KalmanFilterF actory

FactoryclassthatcreateKalmanfilters.

DECLARATION

public classKalmanFilterFactory
extendsjava.lang.Object

FIELDS

e public staticfinal doubleT_SIM

e public staticfinal doubleM _RATE

CONSTRUCTORS

e KalmanHlterFactory
publ i ¢ KalmanFilterF actory( kf engi ne. KFMbdel Factory models)

— Usage
x Createsafactoryfor Kalmanfilters.
— Parameters
x nodel s - thefactoryof the specificKalmanfilter models

METHODS

¢ maleKalmanHiter
publ i ¢ Kal manFi | t er makeKalmanFilter( kfengi ne. ProcessType procType,
kf engi ne. Trut hType truthType, kfengi ne. Measurenent Type meastype,
doubl e scaleQ double scaleR)

— Usage
x Createsa Kalmanfilter for the specificconditions.
— Parameters

pr ocType - theprocessnodeltype

t rut hType - thetruthtype

neasType - themeasurememnnodeltype

scal eQ- thescalefactorfor the processioise

scal eR- thescalefactorfor the measurememoise

* ¥ X X X
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1.2.10 CLASs LevelMeasurement
.|

Implementatiorof the MeasurementModehterfacefor alinearmeasuremennodelthatmeasureshe heightof the
float.

DECLARATION

classLevelMeasurement
extendsjava.lang.Object
implements MeasurementModel

CONSTRUCTORS

¢ LevelMeasuement
LevelMeasuremeni kfengi ne. Truth signal, java.util.Random noise
double r, double ki)

— Usage
x Constructsa level measuremennodelfor the givensignalandnoise.
— Parameters

si gnal -theactuallevel

noi se - thenoisegenerator

r - thestandarddeviation of the measurememoise[m]
kl - thelevel scalefactor[V /m]

* X ¥ %

METHODS
e H
public Matrix H( Jama.Matrix x)
— Usage
* Returnsthe measurememnatrix for this measuremennodel
— Parameters

* X - theestimatedstate

e R
public Matrix R( )

— Usage
x Returnsthe measurememoisematrix for this measurementnodel

e XTrue
public Matrix xTrue( double t)

— Usage
*x Returngtheactualstateattimet correspondindo anexactmeasurement.
— Parameters
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*x 1 - theelapsedimein seconds

ez
public Matrix z( double 1t)

— Usage

*x Returnsanoisymeasuremerdttimet.
— Parameters

x 1 - theelapsedimein seconds

e zPred
public Matrix zPred( Jama. Matrix Xx )

— Usage

* Returngthe predictedmeasuremerdttimet.

— Parameters
* X - theestimatedstate

e ZTrue
public Matrix zTrue( double t)

— Usage

*x Returngheexactmeasuremerdttimet.
— Parameters

x t -theelapsedimein seconds

1.2.11 CLAss MeasurementType

19

Symbolicconstantdor the availablemeasuremenhodels.

DECLARATION

public final classMeasurementjpe
extendsjava.lang.Object

FIELDS

e public staticfinal Measurementjpe LEVEL
— Representa LEVEL measurement.

e public staticfinal Measurementipe ANGLE
— Representan ANGLE measurement.
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METHODS

e toString
public String toString( )

— Usage
*x Returnsa stringidentifying the measuremertype of this object.

1.2.12 CLASS Processype

Symbolicconstantdor the availableprocesanodels.

DECLARATION

publicfinal classProcessype
extendsjava.lang.Object

FIELDS

public staticfinal Processype CONSTANT
— Representa CONSTANT process.

public staticfinal Processype FILLING
— Representa FILLING process.

public staticfinal Processype SLOSHING
— Representa SLOSHINGprocess.

public staticfinal Processype FILLING _SLOSHING
— Representa FILLING andSLOSHINGprocess.

METHODS

e toString
public String toString( )

— Usage
*x Returnsastringidentifying the procesdype of this object.

1.2.13 CLAss SloshingPiocess

Implementatiorof the ProcessModdhterfacethatassumeshe waterlevel may be changingasa sinusoidafunction
of time. The estimatedstatecontaingwo elementsthe currentlevel andthe magnitudeof the sloshing.
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DECLARATION

21

classSloshingProcess
extendsjava.lang.Object
implements ProcessModel

CONSTRUCTORS

e SloshingPocess

SloshingPioces¢ doubl e [] x0, double [] e0 double

double qgs)

— Usage
x Constructsa modelfor asloshingprocess.
— Parameters

X0 - theinitial guesdor the state

€0 - theinitial guesdor the estimatezrror

f r eq - thesloshingfrequeng [Hz]

phase - thephasddeg]

gs - thestandardleviation of processoise

X X ¥ X X

METHODS

freq, doubl e

phase

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

— Usage

x Returngthe statetransitionmatrix for this processnodel.

— Parameters

* t -thetimein secondsincestartof simulation
x dt - thenumberof secondbetweemeasurements

e PO
public Matrix PO( )

— Usage
*x Returnsaninitial guesdor theerrorcovariancematrix.

e Q
public Matrix Q( double t, double dt)
— Usage
* Returngthe processoisematrix.
— Parameters

x t -thetimein secondsincestartof simulation
x dt - thenumberof secondbetweemeasurements

e X0
public Matrix x0( )
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— Usage
* Returnsaninitial guesdor the processstate.

1.2.14 CLASss SloshingTruth

Add a sloshingcomponento the existing waterlevel dynamics.

DECLARATION

classSloshingTuth
extendskfengine.TuthDecorator

CONSTRUCTORS

e SloshingTuth
SloshingTruth (  kf engi ne. Truth component doubl e freq double phase

double ks)

— Usage

x Constructgheactualdynamicsfor awaterlevel thatis changingasa sinusoidafunction
of time.

— Parameters
*x conponent - thecurrentdynamics
x freq -thesloshingfrequenyg [Hz]
*x phase - thephaseangle[deg]
x ks - themagnitudeof the sloshing[m]

METHODS

e X
public Matrix x( double t)

— Usage
*x Returngheactualstateatthe specifiedtime.

— Parameters
*x t -thetimein secondsincestartof simulation

1.2.15 CLASs TruthDecorator

Implementatiorof the Truth interfacethatallows additionalbehavior to be addedo anexisting Truth component.
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DECLARATION

classTruthDecorator
extendsjava.lang.Object
implementsTruth

CONSTRUCTORS

e TruthDecoator
TruthDecorator( kf engi ne. Truth component )

— Usage

x Constructsa decoratothataddsadditionaldynamicsto anexisting Truth component.
— Parameters

x conponent - thecurrentdynamics

METHODS

e X
public Matrix x( double t)

— Usage
*x Returngheactualstateat the specifiedtime.
— Parameters
x t - thetimein secondsincestartof simulation

1.2.16 CLASS TruthType

Symbolicconstantgor the availabletruth models.

DECLARATION

public final classTruthType
extendsjava.lang.Object

FIELDS

e public staticfinal TruthType CONSTANT
— Represent€ONSTANT actualdynamics.

e public staticfinal TruthType FILLING
— Represent&ILLING actualdynamics.
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e public staticfinal TruthType SLOSHING
— RepresentSLOSHINGactualdynamics.

e public staticfinal TruthType FILLING _SLOSHING
— Represent§ILLING andSLOSHINGactualdynamics.

METHODS

e toString
public String toString( )

— Usage
x Returnsa stringidentifying thetruth type of this object.

1.2.17 CLAss WaterTankModelFactory

Implementatiorof the KFModelFactoryfor the 1-D estimationof thewaterlevel in atank.

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
— Thestandardieviation of the processoisefor CONSTANT model.

public staticfinal doubleQF
— Thestandarddeviation of the processoisefor FILLING model.

public staticfinal doubleQS
— Thestandardieviation of the processioisefor SLOSHINGmodel.

public staticfinal doubleQFSF

— Thestandardieviation of the processoisefor FILLING componenbf FILLING and
SLOSHINGmodel.
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e public staticfinal doubleQFS.S

— Thestandardieviation of the processoisefor SLOSHINGcomponentf FILLING and
SLOSHINGmodel.

e public staticfinal doubleFILL
— Thefill rateof thetank[m/s].

¢ public staticfinal doubleDELAY
— Thedelaybeforefilling thetank][s].

e public staticfinal doubleFREQ
— Thesloshingfrequeng [Hz].

e public staticfinal doublePHASE
— Thesloshingphasdgdeg].

e public staticfinal doubleKS
— Thesloshingmagnitudgm].
¢ public staticfinal doubleL _INIT

— Guesdor theinitial level of waterin tank[m].

e public staticfinal doubleMAX _FILL
— Guesdor initial fill rate[m/s].

e public staticfinal doubleMAX _SLOSH
— Guesdor initial sloshingmagnitudgm].

e public staticfinal doubleDB
— Heightof angularfloat sensotbasem].

e public staticfinal doubleDF
— Lengthof angularfloat sensoarm[m].

e public staticfinal doubleKA
— Angularfloatsensoiscalefactor[V /deg].

e public staticfinal doubleKL
— Level float sensoiscalefactor[V /m].

e public staticfinal doubleRL
— Standardleviation of level measuremerttoise[m].

e public staticfinal doubleRA
— Standardleviation of anglemeasuremerioise[deg].

e publicstaticfinal long SEED

— Seedfor randomnumbergeneratousedfor noise.
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CONSTRUCTORS

¢ WaterTankModelRctory
publ i ¢ WaterTankModelFactory( )

— Usage
+ Default constructar

METHODS

¢ maleMeasuementModel
publ i ¢ Measur enent Model makeMeasuementModel
kf engi ne. Measur enent Type type, kfengine. Truth signal, doubl e scaleR

)

— Usage
x Createsa specificmeasurememnnodelwith the givensignalandnoise.
— Parameters

x type - themeasurememnodeltype
x si gnal -thetruthsignal
x scal eR - thescalefactorfor themeasurememntoise

e maleProcessModel
public ProcessMbdel makeProcessModdl kfengi ne. ProcessType type,
doubl e (gScale)

— Usage
x Createsaspecificprocessnodel.
— Parameters

x type - theprocessnodeltype
*x qScal e - thescalefactorfor the processioise

e maleTruth
public Truth makeTruth( kfengine. TruthType type )

— Usage

x Createsa specifictruth model.
— Parameters

x type - thetruthtype
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2.1 Classes

2.1.1 CLASs ColumnPanel

Displaysa columncontainingmultiple components.

DECLARATION

public classColumnRanel
extendsjavax.swing.JBnel

CONSTRUCTORS

e ColumnRnel
publ i ¢ ColumnPanel java.awt.Conponent c¢l1, java.aw . Conponent c2)

— Usage

x Createsacolumncontainingtwo components.
— Parameters

x cl, - c2thecomponents

e ColumnRnel
publ i ¢ ColumnPanel java.awt.Conponent c¢l1, java.aw . Conponent c2
j ava. awmt . Conmponent c3)
— Usage
x Createsacolumncontainingthreecomponents.
— Parameters
x cl, -c2,c3thecomponents

2.1.2 CLAss ComponentSize

Manipulatessizesof components.

DECLARATION

public classComponentSize
extendsjava.lang.Object

CONSTRUCTORS

e ComponentSize
publ i ¢ ComponentSizé )
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METHODS

e createHller
public static Conponent createFiller( javax.sw ng.JConponent c )

— Usage

x Creatediller equalin sizeto thegivencomponent.
— Parameters

* C - thecomponent

e setEqual
public static void setEqual javax.sw ng.JConponent cl,
j avax. swi ng. JConponent c2 )

— Usage

x Setsminimum, maximum,andpreferredsizesof the secondcomponentqualto the sizes
of thefirst.

— Parameters

*x c1 - thecomponentvith thedefinedsizes
x C2 - thecomponentvhosesizeis changed

2.1.3 CLAss EditDialog

Displaysandeditscurrentsettingsfor the waterlevel simulation.

DECLARATION

public classEditDialog
extendsjavax.swing.JDialog

SERIALIZABLE FIELDS

privateKalmanFilterDol parent

privateJCheckBoxruthFill

privateJCheckBoxruthSlosh

private JCheckBoxmodelFill

privateJCheckBoxmodelSlosh
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e privateJRadioButtortypeLevel

¢ privateJRadioButtortypeAngle

e privateJRadioButtomoise01

¢ privateJRadioButtomoisel

¢ privateJRadioButtomoisel0

e privateButtonGrouptypeGroup

e privateButtonGroupnoiseGroup

e privateJButtonapply

e privateJButtonclose

e privateJButtonhelp

privateHelpDialoghelpDialog

FIELDS

30

e public staticfinal StringHELP_PAGE
— Editwindow helppage(relative to KalmanFilterbol. HELP-HOME).

CONSTRUCTORS

e EditDialog
publ i ¢ EditDialog( gui . Kal manFi | ter Tool parent )

— Usage

x Createsadialogfor editingthe settingsfor the waterlevel simulation.
— Parameters

x par ent -theparentframe
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2.1.4 CLAss HelpDialog

DisplaysahelpscreercontainingHTML text to theuser

DECLARATION

public classHelpDialog
extendsjavax.swing.JDialog

SERIALIZABLE FIELDS

privateURL current

privateJEditorRaneeditorRane

private Stackprevious

privateJButtonback

CONSTRUCTORS

¢ HelpDialog
publ i ¢ HelpDialog( java.lang.String current)

— Usage

x Createsadialogfor displayingHTML helptext to theuser

2.1.5 CLAss KalmanFilterT ool

Displaysthe currentsettingsfor the KalmanFilter Tutorial aswell ascommandouttonsto plot andstepthroughthe
simulation.

DECLARATION

public classKalmanFilterol
extendsjavax.swing.Applet




gui—KalmanFilterbol

SERIALIZABLE FIELDS

32

private TruthTypetruthType

private Processype modellype

private Measurementipe measype

privatedoublescaleR

privatedoublelength

privatedoublerate

private ThreePlotplots

private StepDialogstepper

private DataRepositorylata

privateboolearhaveSettingsChanged

private JTextField truthField

private JTextField modelField

private JTextField typeField

private JTextField noiseField

private JTextField lengthField

private JTextField rateField
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e privateJButtonsave

privateJButtonedit

privateJButtonplot

privateJButtonstep

privateJButtonhelp

privatebooleanisApplication

FIELDS
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e public staticfinal StringHELP_.-HOME
— URL of directoryof helppages.

e public staticfinal String| CON_HOME
— URL of directoryof buttonicons.

e public staticfinal StringHELP_PAGE
— Main helppage(relative to HELP_.HOME).

CONSTRUCTORS

e KalmankHilterTool
publ i ¢ KalmanFilterT ool( )

METHODS

e init
public void init( )

— Usage

x Createsamainwindow displayingthe currentsimulationsettings.

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

— Usage
*x RuntheKalmanFilter Tutorialasanapplication.
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¢ setApplication
public void setApplication( bool ean isApplication )

— Usage

x Setthe KalmanFilterDol to run asanapplicationor applet.
— Parameters

x i SAppl i cati on - trueif runasanapplication

¢ setMeaswrmentNoise
voi d setMeasuementNois¢ doubl e scaleR)

— Usage

x Setsthecurrentmeasurememnioisescalefactor
— Parameters

x scal eR-thenoisescalefactor

e setRirametes
voi d setParametery kf engi ne. Trut hType truthType, kfengi ne. ProcessType
procType, kfengi ne. Measurenent Type measlype, double scaleR)

— Usage
x Setsthecurrentparameters.
— Parameters

t rut hType - theactualdynamics
pr ocType - themodeleddynamics
neasType - themeasuremennodel
scal eR- thenoisescalefactor

* ¥ X ¥

2.1.6 CLASS RowPanel

Displaysarow containingmultiple components.

DECLARATION

public classRowPanel
extendsjavax.swing.JBnel

CONSTRUCTORS

e RowRnel
publ i ¢ RowPanel java.awt.Conmponent cl, java.awt.Conponent c2)

— Usage

x Createarow containingtwo components.
— Parameters

x cl, - c2thecomponents
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e RowRnel
publ i ¢ RowPanel java.awt.Conmponent cl, java.awt.Conponent c2
j ava. awmt . Component c3)

— Usage
x Createarow containingthreecomponents.

— Parameters
x c1, -c2,c3thecomponents

2.1.7 CLAss StepDialog

Stepsthroughwatertank simulationanddisplaysintermediatevaluesfor state covariance measuremengnd
Kalmanfilter gain.

DECLARATION

public classStepDialog
extendsjavax.swing.JDialog

SERIALIZABLE FIELDS

e public ThreePlotplots

e privateJButtonrewind

¢ privateJButtonstepBack

e privateJButtonstepfrward

e privateJButtonfastForward

e privateJButtonclose

e privateJButtonhelp

e privateint m

e privateintn
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e privateJTextFieldtime

e privateJTextFieldtl

e privateJTextFieldt2

e privateJTextField xPredl

e privateJTextField xPred2

e privateJTextField PPredl

e privateJTextField PPred2

e privateJTextField zPred1

e privateJTextField zPred2

e privateJTextFieldxCorrl

e privateJTextField xCorr2

e privateJTextField PCorrl

e privateJTextField PCorr2

e privateJTextField zCorrl

e privateJTextField zCorr2

¢ privateJTextField xTruel

e privateJTextField xTrue2
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privateJTextField K1

privateJTextField K2

private DataRepositorylata

privateint step

privateint maxStep

privateHelpDialoghelpDialog

FIELDS

37

public staticfinal StringHELP_PAGE

— Editwindow helppage(relatve to KalmanFilterbol. HELP-HOME).

public staticfinal StringREWIND_ICON
— Rewind icon (relatve to KalmanFilterbol.ICON.HOME).

public staticfinal String STERPBACK_ICON
— Stepbackicon (relative to KalmanFilterbol.ICON.HOME).

public staticfinal String STEPFORWARD_ICON
— Stepforwardicon (relative to KalmanFilterbol.ICON.HOME).

public staticfinal StringFAST_FORNARD_CON
— Fastforwardicon (relative to KalmanFilterbol.ICON.HOME).

public staticfinal int FIELD_WIDTH

public staticfinal int FIELD_HEIGHT

public ThreePlotplots



gui— StepDialog 38

CONSTRUCTORS

e StepDialg
publ i ¢ StepDialog dat a_repository. DataRepository data )

— Usage

x Createsadialogfor steppingthroughwaterlevel simulation.
— Parameters

x par ent -theparentframe

METHODS

¢ resetPlotWwhdow
public void resetPlotWndow( plotter. ThreePlot t )

— Usage
x Settheplotsto a particularinstanceof a ThreePlot.
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3.1 Classes

3.1.1 CrLAss DataRepository

DataRepositorymoduleof the ‘Kalman Filter On-line LearningTool’

DECLARATION

public classDataRepository
extendsjava.lang.Object

CONSTRUCTORS

¢ DataRepository
publ i ¢ DataRepository( java.util.List KF_datalist, kfengine.ProcessType
pt, kfengine. TruthType tt, kfengi ne. Measurenent Type mt, double
scaleQ double scaleR)

— Usage
x Constructsarepositoryfor a setof Kalmanfilter data. Therepositoryprovidesstoragdor
thedataand‘dumps’ thedatato a string (writing it outin tab-delimitedcolumns).

— Parameters

KF_dat al i st - alist of KalmanFilterDataobjects
pt - adescriptorfor the procesgype

tt - adescriptorfor thetruthtype

nt - adescriptorfor the measuremertype

scal eQ- ascalefactorfor the processhoise

scal eR- ascalefactorfor themeasurememoise

* X X ¥ X X

METHODS

e getActualMeas
public String getActualMeag int timestep )

— Usage

*x Retrievesasingle’actualmeasuremenvaluefor thetimestepprovided.
— Parameters

x t 1 nmest ep - anintegerrepresentinghe desiredtimestep
— Returns - a Stringrepresentatioof the ’actualmeasuremenwalue

¢ getActualMeas
public String getActualMeag int timestep int i)

— Usage

* Retrievesacomponenbf asingle’actualmeasuremenwaluefor thetimestepprovided.
— Parameters

x t 1 nmest ep - anintegerrepresentinghe desiredtimestep
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* | - thespecificcomponent
— Returns - a Stringrepresentatioof the’actualmeasuremenwalue

e getCorrCovar
public String getCorrCovar( int timestep)

— Usage

*x Retrievesasingle’correctedcovariance’valuefor thetimestepprovided.
— Parameters

x U1 mest ep - anintegerrepresentinghe desiredtimestep
— Returns - a Stringrepresentatioof the’correctedcovariance’value

e getCorrCovar

public String getCorrCovar( int timestep int i, int j)
— Usage
* Retrievesacomponenbf asingle’correctedcovariance’valuefor thetimestepprovided.
— Parameters
x t 1 nmest ep - anintegerrepresentinghe desiredtimestep
x i, -]thespecificcomponentndices

— Returns - a Stringrepresentatioof the’correctedcovariance’value

e getCorrState
public String getCorrState( int timestep )

— Usage

*x Retrievesasingle’correctedstate’valuefor thetimestepprovided.
— Parameters

x t 1 nmest ep - anintegerrepresentinghe desiredtimestep
— Returns - a Stringrepresentatioof the’correctedstate’value

e getCorrState
public String getCorrState( int timestep int i)

— Usage
*x Retrievesacomponenbf a single’correctedstate’valuefor thetimestepprovided.
— Parameters

x U1 mest ep - anintegerrepresentinghe desiredtimestep
x | - thespecificcomponent

— Returns - a Stringrepresentatioof the’correctedstate’value

e getError
publ i ¢ doubl e getError( )

— Usage
* Retrievesanarrayof errorvaluesfrom the setof simulationdata. Thesevaluesrepresent
theerrorin thefilter's attemptto estimatehe systemwhereerroris measure@sthe
squareoot of the covariance.

— Returns - anarrayof (double)errorvalues
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e getEstimate
publ i ¢ doubl e getEstimatg )

— Usage
*x Retrievesanarrayof estimatevaluesfrom the setof simulationdata.Thesevalues
representhe estimatedstateof the system.
— Returns - anarrayof (double)estimatevalues

¢ getKalmanGain
public String getkalmanGain( int timestep )

— Usage

* Retrievesasingle’Kalman gain’ valuefor thetimestepprovided.
— Parameters

x U1 mest ep - anintegerrepresentinghe desiredtimestep
— Returns - a Stringrepresentatioof the’Kalman gain’ value

¢ getKalmanGain

public String getkalmanGain( int timestep int i, int | )
— Usage
*x Retrievesacomponenbdf asingle’Kalman gain’ valuefor thetimestepprovided.
— Parameters
x t 1 nmest ep - anintegerrepresentinghe desiredtimestep
x 1, -]thespecificcomponentndices

— Returns - a Stringrepresentatioof the’Kalman gain’ value

e getMaxSteps
public int getMaxStep§ )

— Usage
*x Returngthetotal numberof time stepsin the simulation.

e getMeasuementSize
public int getMeasuementSiz¢ )

— Usage
* Returnshenumberof elementsn a measurementector

e getPredCoar
public String getPredCovar( int timestep)

— Usage

*x Retrievesasingle’predictedcovariance’valuefor thetimestepprovided.
— Parameters

x U1 mest ep - anintegerrepresentinghe desiredtimestep
— Returns - a Stringrepresentatioof the ’predictedstate’value

e getPredCoar
public String getPredCovar( int timesteg int i, int |)

— Usage

42
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* Retrievesacomponenbf asingle’predictedcovariance’valuefor thetimestepprovided.
— Parameters

x U1 mest ep - anintegerrepresentinghe desiredtimestep
x 1, -]thespecificcomponentndices

— Returns - a Stringrepresentatioof the’predictedstate’value

e getPredMeas
public String getPredMeag int timestep )

— Usage

*x Retrievesasingle’predictedmeasuremenwaluefor thetimestepprovided.
— Parameters

x t 1 nmest ep - anintegerrepresentinghe desiredtimestep
— Returns - a Stringrepresentatioof the ’predictedmeasurementvalue

e getPredMeas
public String getPredMeag int timestep int i)

— Usage
* Retrievesacomponenbf asingle’predictedmeasurementvaluefor thetimestep
provided.
— Parameters

x U1 mest ep - anintegerrepresentinghe desiredtimestep
x | -thespecificcomponent

— Returns - a Stringrepresentatioof the’predictedmeasurementalue

¢ getPredState
public String getPredStatd int timestep )

— Usage

*x Retrievesasingle’predictedstate’valuefor thetimestepprovided.
— Parameters

x U1 mest ep - anintegerrepresentinghe desiredtimestep
— Returns - a Stringrepresentatioof the 'predictedstate’value

¢ getPredState
public String getPredStatd int timestep int i)

— Usage
*x Retrievesacomponenbf a single’predictedstate’valuefor thetimestepprovided.
— Parameters

x U1 mest ep - anintegerrepresentinghe desiredtimestep
x | -thespecificcomponent

— Returns - a Stringrepresentatioof the ’predictedstate’value

¢ getResidual
publ i ¢ doubl e getResidua{ )

— Usage
*x Retrievesanarrayof residualvaluesfrom the setof simulationdata. Thesevalues
representhe differencein thetrue stateandthe estimatedstate.
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— Returns - anarrayof (double)residualvalues

e getStateSize
public int getStateSizé )

— Usage
* Returnsthe numberof elementsn a statevector

e getTime
public String getTime( int timestep)

— Usage
* Returnghetime ataspecificstep.

e getTimes
publ i ¢ doubl e getTimey )

— Usage
* Retrievesanarrayof time-stepgrom the setof simulationdata.
— Returns - anarrayof (double)time-stepvalues

e getTrueState
public String getTrueState int timestep )

— Usage

* Retrievesasingle’true state’valuefor thetimestepprovided.
— Parameters

x t 1 nmest ep - anintegerrepresentinghe desiredtimestep
— Returns - a Stringrepresentatioof the’true state’value

e getTrueState
public String getTrueState int timestep int i)

— Usage
* Retrievesacomponenbf asingle’true state’valuefor thetimestepprovided.
— Parameters

x t 1 nmest ep - anintegerrepresentinghe desiredtimestep
* | - thespecificcomponent

— Returns - a Stringrepresentatioof the'true state’value

e getTruth
publ i ¢ doubl e getTruth( )

— Usage
*x Retrievesanarrayof ‘truth’ valuesfrom the setof simulationdata. Thesevaluesrepresent
theactualstateof the system.
— Returns- anarrayof (double)‘truth’ values

e toString
public String toString( )

— Usage
* Returnsa Stringversionof the’datadump’.
— Returns - the’datadump’ String
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Basic classthat createsthe plots viewed by the user (truth and model,variance
andresidualplots).
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4.1 Classes

4.1.1 CLASS ThreePlot

Basicclassthatcreateshe plotsviewedby the user(truth andmodel,variance andresidualplots). The plotsare
createdusingthe ptplot3.1packagevailablefor downloadathttp:/ /ptolemyeecs.berkley.edu/java/ptplot/

DECLARATION

public classThreePlot
extendsjava.avt.Frame

SERIALIZABLE FIELDS

privatePlottruthAndEstimatePlot

e privatePlotvariancePlot

e privatePlotresidualPlot

e privatedoubletruthAndEstimateMax

¢ privatedoubletruthAndEstimateMin

e privatedoublevarianceMax

¢ privatedoublevarianceMin

e privatedoubleresidualMax

e privatedoubleresidualMin

¢ privatedoubletimes

e privatedoubletruth
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e privatedoubleestimate

e privatedoublevariance

e privatedoubleresidual

CONSTRUCTORS

a7

e ThreePlot

public ThreePlo{ double [] times, double [] t, double [] e double []

v, double [] r, double timeStep java.lang.String Actual,
java.lang. String Model )

— Usage
x Contructsa frameobjectwith threeembeddedgblots.
— Parameters

ti mes - thedoublearraycontainingthetime steps

t - thedoublearraycontainingthetruth values

e - thedoublearraycontainingthe estimatedralues

v - thedoublearraycontainingthe variancevalues

r - thedoublearraycontainingtheresidualvalues

ti meSt ep - thecurrenttime stepexaminedin the stepwindow
Act ual -theactualdynamics

Model - themodeleddynamics

* X X X X X ¥ ¥

METHODS

e resetimeStep
public void resetimeSted doubl e timeStep )

— Usage

x Allows atime stepverticalline to beaddedto the plotsat the specifiedtime step.Theline

is printedbetweerthe min andmaxvaluesof the datasetsin theassociatedatasets.

— Parameters

x t1 meSt ep - adoublevalueindicatingthe positionof the currenttime step



