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Append].x C

The appendix contains the graphical results of the Monte Carlo

analyses of the Double Filter. In each test, the filter states are

initialized to the initial true values. The tuning parameters used

in the filter are (Note: The state vector is

[v , 
~~ 

R , R , A1, n, 
~~~~ 

m/s]
T

3 .E—5 0 0

R =  0 500 0

C 0 0 100

where the measurements are on R , and R. For angle measurements

only,

R = 3.R—5

100 0 0 0 0 0 0 0

o 1.E—8 0 0 0 0 0 0

o o 101 0 0 0 0 0

P =  0 o 0 4 0 0 0 0
0

o 0 0 0 1 0 0

o o o o o .4 0 0

o 0 0 0 0 0 .009 0

0 0 0 0 o 0 0 5

C

1



250 0 0 0 0 0 0 0

0 1.E—6 0 0 0 0 0 0

0 0 500 0 0 0 0 0

0 0 0 200 0 0 0 0

o 0 0 10 0 0 0

0 0 0 0 0 .5 0 0

0 0 0 0 0 0 101 0

O 0 0 0 0 0 0 .009

The results of the trajectories tested are arranged as follows :

Figure Subject

Double Filter with four measurements

C—i to C—18 K Set One

C—19 to C—36 K Set Four, Three Dimensional

( C—37 to C—54 
• 

K Set Four, Two Dimensional

Double Filter with two measurements

C—55 to C—72 K Set Four

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Appendix D

A t r ~~r t 1 i x 1) con t ,~~ n~; the computer software used to evaluate the

ii ~;t~~to fi1to~ . The only su 1 ro ’~~ i.n~ that is not contained in this

appnn:lix I; Subroutine M I N V  — a matrix inversion subroutine . The

software or . ~n~ vod as follows:

Page

Program ~ igen . . . . . . . . .  . . . . . . — . . . . . . . . . . 77

(E xocuilve program )

S .ibroutine Traj , • . . 814-

(Tr~ith models)

Subroutine Noi.,o . . . . . . . . .  • ‘ 97

(~enc rates noise values)

Subroutine ‘r ip . . . . . . , , . . — . . . . . . . .  99

(F~otates vector as por Appendix A)

Subroutt% e Cross . — . . — , . . . . — . . . . . . . . . . . . — . . . . . . . . . . 100

(Crosses two vectors)

~~i i , r o j i ~ i~ DxCovar ,...,.............,..,......,.......... .101

( Propagates the f i l ter)

Sutro itine Fmat

(Evaluates filter’ partial derivative equations)

~.ibroutirie DxGain ._....,,......,..,.... .s.........105

(Computes Kalman filter gain)
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I
Subrout in.’, Dx.i’Plus — . . . . . . . . . . . . . 1.06

(mm i t  t s the .o i criance update)

515 r c ) i z t L flc l) : :~ P1u~ . . . — . . . . . . . .•  — . . . — . . . , . . .. . .  — . 107

(Cor ~pu U~ s the state np~Iate)

oi t ~~~ 1j~~tj f l t~ R n  . . . . . . . . . . .  • , • - — . 108

(Reals filtu r i~~ tialization values)

sul ~~~~~~~ ~~~~~~ ~~~~ , — , _ , — , , — • , . • , , . , 109

( Mu lt ip i i n .si two matrices)

Subroutine T~TI’RAN . . . . . . . . . . . . . . . . . . . . . . — . . . . . . . . . . . . . • . . . — 110

(Transposes a matrix)

Subroutine ~3~JJ3 . . . . . . . . . . . . . . . . — . . . . . . . . . . . . . . . — . . . . . 111

(Subtracts two matrices)

Subroutine MADD . , — . , a . . . . — a . . . . . . . • — . . . . . . . . . . . . . . . . , . . . . 112

(Adds two matrices)
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I

Appendix E

This appendix contains the graphical results of the Monte Carlo

anal yses of the 11 State Filter. For each K Set trajectory , the filter

states are initial i zed to the initial true values. The tuning

parameters used in the filter for all K Set trajectories are (Note:

The state vector is [0k , ~~~~ a-~~~ 5-
~2S 

5tm ’ ~tm ’ ALl~ 
AL2 ,  fl fs Tf~

(m/ s) ç] ):

3.E—5 0 0 0 0 0

o 3.E—5 0 0 0 0

o 0 3.E—5 0 0 0
r 0 0 

‘ 

0 3.E—5 0 0

0 0 0 0 5.E—4 0

0 0 0 0 0 1.E—4

4.E—6 0 0 0 0 0 0 0 o 0

0 4.E.6 0 0 0 0 0 0 0 0

0 0 3.E—5 0 0 0 0 0 0 0

o 0 0 3.E—5 0 0 0 0 0 0

0 0 0 0 5.E—4 0 0 0 0 0

P =  0 0 0 0 0 1,E—4 0 0 0 0
0

0 0 0 0 0 0 .009 0 0 0

0 0 0 0 0 0 0 4 0 0

0 0 0 0 0 0 0 0 .05 0

0 0 0 0 0 0 0 0 0 1.E13

(
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1.E— 5 0 0 0 0 0 0 0 0 0 0

0 1.E—5 0 0 0 0 0 0 0 0 0

0 0 1.E—5 0 0 0 0 0 0 0 0

0 0 0 1.E—5 0 0 0 0 0 0 0

0 0 0 0 1.E—2 0 0 0 0 0 0

Q =  0 0 0 0 0 2.E—3 0 0 0 0 0

0 0 0 0 0 0 3.E—3 0 0 0 0

0 0 0 0 0 0 0 3.E—3 0 0 0

0 0 0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 0 0 .001 0

0 0 0 0 0 0 0 0 0 0 4.E12
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