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ABSTRACT 

Four candidate navigation systems for the 
Space Shuttle Orbiter approach and landing phase are 
evaluated in detail. These include three conventional 

. navaid systems and a single-station one-way doppler 
~ystemo In each case a Kalman filter is assumed to 
be mechanized in the onboard computer, blending the 
navaid data with IMU and altimeter data. Filter state 
dimensions ranging from 6 to 24 are involved in the 
candidate systems. Comprehensive truth models with 
state dimensions ranging from 63 to 82 are formulated 
ind used to generate detailed error budgets and sen­
sitivity curves illustrating the effect of variations in 
~e size of individual error sources on touchdown 
~ccuracy 0 The projected overall performance of each 
ftystem is shown in the form of time histories of posi­
tion and velocity error componentso The detailed re­
Sults are summarized, compared and interpreted, the 
filter designs are reviewed and suggestions are made 
concerning possible software improvementso 
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APPENDIX A 

COORDINATE FRAMES AND TRANSFORMATIONS 

There are several coordinate frames whose relationship to each 

other had to bectefined as part of the development of the Space Shuttle 

evaluation tools. These coordinate systems may be divided into three dis­

tinct groups. 

• Systems which remain fixed in inertial space 

• Systems which are fixed to and rotate with 
the earth 

• Systems which are defined by the vehicle's 
position and velocity vectors. 

It is the purpose of this appendix to define all of the necessary coordinate 

systems and their orientation with respect to each other. 

The inertially fixed coordinate system group is composed of 

three reference frames: the I, the A, and the P frames. The I coordi­

nate frame, with unit vectors kI' ly I' and!z, is the system in which the 

navigation error analysis is performed and is also the system in which the 

Space Shuttle tra~ectory data was furnished. The xI and y I axes lie in the 

equatorial plane wi.th x ... passing through the Greenwich Meridian when the!' 
1 . 

vehicle is at entry (400,000 ft). The z axis lies along the earth's spin 

axis. It is this system to which all other coordinate systems must be 

referenced. 

The A coordinate frame, with unit vectors lx, 1 Y ,1 z, is 
- A - A -

also earth centered and its z axis is common with that of the I system. 

A-l 
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The xA axis, however, is p~inted toward the First Point of Aries. 

Figure A-1 showl=; the relationship between I and A as one looks down 

along the common z axis from the North Pole. It is with respect to this 

system that the platform attitude is initially defined in Ref. 7. The 

transformation to the I system froin the A system is a known function of 

the two angles Sl and 92 (shown in Fig. A-1) and may be written as 

cos(Sl + 92) sin(Sl + 92) 0 

TIl A =, -sin(Sl + 92) cos(Sl + 92) 0 

o o 1 

(A-i) 

The angle .91 is an input to the program which generated the data in 

Ref. 7, and e 2 is the angle through which ~he Greenwich Meridian moves 

in the time between vehicle launch and reentry. For this study 

61 = 5.85 deg and 92 = 17. 64 deg. 

The third mertially fixed coordinate system is that of the 

nominal platform axes, the P coordinate frame. This frame has unit 

vectors ip ,1p , and lp· The P 1 axis is normal to the launch site just 

prior to laJnch w~ile P 2 Jd P 3 lie in the locally level plane. The P 3 axis 

is pointed downrange at an angle of 50. 14 degrees east of north. The 

transformation from P to I is computed as follows. 

it: 

[ 

0.23177526 

= TI/A -0.84754.132 

0.47744520 

Provided by P. Pixley of MSC. 

0.71487436 

-0.18446170 

-0.67448390 

A-2 

* 0 0 65972333] 

0.4.9764201 (A-2) 

0.56313191 
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GHALAUNCH 

-+--------4l~:::::::;i=__+---IL:L~--
---- X

A 
(ARIES) 

VEHICLE 
LONGITUDE 

AT ENTRY 

0, : 5.855 deg 

°2 : 17.647deg 

O~ ~ nE" t 
°4 : - 80.557 deg 

0s= -137.51deg 

V~HICLE 
LONGITUDE 
AT lAUNCH 

GHA = GREENWICH HOUR ANGLE 

Figure A-l Frames with a Common Z Axis 

The two earth fixed coordinate frames are given the initials G 

and R. The G frame (!.XU' !.YG' !,z) is an earth centered reference sys-

tem with its z axis c?mmon to those of I and A. The xG and Y G axes lie 

in th~ .equatorial plane wi~~ ~G passing through the G~e~nwich Meridian. 
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Since, by definition, the G and the I systems are aligned at t = 0 (entry), 

the following transformation may be written relating them. 

~] (A-3) 

where 0E is the earth's spin rate. Figure A-l shows the relationship be­

tween I, A, and G systems. This system is used as a means of relating 

earth relative quantities to inertial space. 

The R system is located with respect to the landing sight and 

runway and is the system in which navigation aid locations and survey 

errors are defined. The system has axes R, D, and C with R assumed 

parallel to the local vertical at the landing sight. The D axis is pointed 

down the runway (in this case north) and C is normal to Rand D. The 

transformation from the R to the I system is given ill terms of touchdown 

latitude (fPrr), longitude (AT), and time (t) by Eq. (A-4) .. 

where 

-sin <Ar cos AT 

-sin <Pr'sin AT 

cos fAr 

COT = 28.4 deg 

XT = -80. 7 deg 

(A-4) 

There are three vehicle position and velocity related coordinate 

systems used in the space shuttle evaluation programs. The first to be 

discussed is a locally level, L frame, with one axis pointed towards north. 

A-4 
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This, system is used to relate gravitational anomaly and deflection errors 

to the inertia:! system. The mit vectors which define this system may be 

written in terms of the vehicle's position vector (!:) and the North Pole vec­

tor (!.z) as follows: 

. 
1 = r/I!:I (A-5) -u 

!.e = !.Z x!.u /I!.z x!.u I (A-6) 

1 = 
-n 1 xl -u -e (A-7) 

with these mit vectors defined it is easily shown that the transformation 

from the L system to the 1 system may be written as: 

* 

TIlL = 
(A-a) 

The remaining two coordinate systems (U and V) are relah~d 

to the vehicle's'inertial and earth relative velocity vectors (!I and,vE:) 

respectively as well as position. The U frame is the one in which the data 

of Ref. 7 is defined and that data must be rotated to the I system. The 

V frame is used to ,output position and velocity errors and platform mis­

alignments in a physically meaningful coordinate system. The U system 

has unit vectors 1U' !. V' and!. W which may be evaluated using the 

expressions below. 

(A-9) 

* The quantity a (I) means the vector ~ eoordinatized in the I frame. 
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(A-10) 

(A-11) 

The transformation· from U to I is given by the following equation. 

1 ' t . t 
TI/ U = 1· 1· l' (A-12) -1.(1) -v (I) -w 

! .l (I) 
The V system IS unit vectors (1 1, 1 ) are defined in the same 

-u, -v -w. . 
manner as the U systems except that earth relative rather than inertial . 

velocity is used. That is: 

!.u= r/lrl 

lw = rXYE/lr xvEI 

1 = 1 x 1 -v -w-u 

in like manner TI/v is given btEq. (A-16) below. 

TI/V = 

(A-13) 

(A-14) 

(A-15) 

(A-16 ) 

This completes the definition of the coordinate frames used in the Space 

Shuttle programs. Figure A-2 shows pictorially the way hi which all 

the~w systems interrelate in order to produce the desired reentry and 

landing error budgets for the Space Shuttle mission. 

A-6 
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REFERENCE 7 DATA 

PLATFORM 
ERROR SOURCES 

(PFRAMEI 

RESULTS AT 
h=130k It 
(U FRAME) 

INITIAL* 
FILTER 

COVARIANCE 
IIFRAMEI 

TRAJECTORY 
TAPE 

II FRAME) 

I 

FIlTER 
COVARIANCE 
. PROGRAM 

IrFRAME) 

• 

GAIN FILE 

Tlla & TI/G TG/R I TI/ R: TI/G TG/R 

AID 
LOCATIONS 
IRFRAMEI 

U.v. w 
OUTPUT DATA 

IVFRAME) 

SV.Sh,Sy'SI/I 

* . . For the System D evaluation the initial filter 

MAIN 
COVARIANCE 

PROGRAM 
II FRAME) 

covariance received from NASA was coordinatized 
partly in the U frame and partly in an inertial frame 
which was Up-East-North at time of launch. This 
was transformed to the I frame prior to running the 
filter covariance program. 

R,D,C 
OUTPUT DATA 

(RFRAME) 

FigureA-2 Use of Transformation Matrices 

A-7 

GRAVITY 
ERRORS 

(lFRAME) 

r 
t 
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APPENDIX B 

,COMPUTATION OF SPECIAL OUTPUT QU.ANTITIES 

. 
In addition to the output that is obtaine.d from a typical navigation 

error analysis program, such as position, velocity, and platform align­

ment errors in the navigation coordinate system, several special quantities 

were requested for the Space Shuttle study. These included position, ve­

locity, and platform alignment errors in the runway coordinate system' (R) 

and the coordinate system (V) which is referenced to the position and earth 

relative velocity vector. The rms values of the error in computing altitude 

r~te (Oli), velocity magnitude (Ov E)' flight path angle (Oy), and track angle 

(01/» were also desired. These quantities are tabulated at the end of each 

error analysis run for specific OUtput times, and the tables are included 

in Appendix C. The equations required to calculate these errors and their 

statistics are derived in this appendix 

The 7:otation of the position, velocity, and platform alignment 

errors from thb inertial (I) to either the R or V coordinate systems is 

complicated only by the fact that major interest here is in earth relative 

rather than inertial velocity errors. The error analysis program deter­

mines the error in computing inertial velocity. This difference is easily 

adjusted for by the application of Equation (B-1) which relates inertial to 

earth relative velocity errors. 

6v E = &v1 (B-1) 

Thus, the errors in position, earth relative velocity, and platform align­

ment may be related to the inertial errors using Equation (B-2) 

B-1 
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I 1 
I I 0 0 ! 

; 6£(1) 6£(1) I 
I I 

~---------------~------,------
------ ------

0 °E 0 

_0 0 0 I 0 6v = ME 6v 
E -1(1) -1(1) 

0 0 0 I 

---- -------------1----'- --I-';' ---- ------ ------
I I 

0 
I 0 I I 6~(p) 6~(p) I I 
I I 

(B-2) 

if the covariance matrix associated with 5r (I)' 5v1 I' and 6~(p) is defined 

to'be PI (the output of the navigation error analYSi~ ~rogram), then a similar 

matrix P
E 

may be evaluated using Equation (B-3). 

(B-3) 

The coordinat~ rotations TI/ R, TI/ V' and TI/ P ' defined in Appendix A, may 

now be used to obtain the desired errors and/ or error statistics in the R 

and V coordinate frames. This is done using Equations (B-4) thru (B-7). 

TR/ I ! 0 0 
I I 
I i ------,------,----------I I 
I I 
I I 

= o I T I 0 
: R/I : 
I I 
I I 
I I 
I I 
I I 

Otf' (R) 
------~-~----~----------

o ! 0 ! T R/I T lip 
I I' 

B-2 

6v 
-E(I) 

[;~~;; 

(B-4) 
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I 

TV/I l 0 0 
I 
I I ______ ..... _____ -' _____ 1 _____ _ 

I I 
I I 
I , I 
I ' I o I T I 0 
l ViI: 
I I 
I I 
i I 

-~---- "'-,-.---~------~-----------
I I . 

o : 0 !TV/ITI/P 
I I 

6v 
-E(I). 

6~(p) 
. I 

" ... ~.~ ... 0 '''-J~ R¥ .... ,nw.,\ 
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(B-5) 

6vE - (I) 

6~(p) 

_.(:S-.6) 

(B-7) 

The derivation of the equations used to evaluate altitude rate, 

velocity magnitude, flight path angle, and track angle errors are some­

what more difficult and are derived, one at a time, below. The error in 

eabh of the four quantities is the difference between the value which- would 
i 

b«i computed using the navigator 1s estimates of position and earth relative 

velocity and the actual value. 

Altitude ra.te (Ii) is defined as 

!:vE 
Ii = Trr 

(B-8) 

and the calculated value (hc) is evalu3;ted using Equation (B-9) below. 

However; 

r -c 

r ·V -c -E c 

= r + 6r 

B-3 

(B-9) 

(B-10) 

! 
.1 

1 , 
1 

-

I 
, 
< ; 
~ 

! 
\ 
.~ 

1 
~ , 
f 

I 
1 



r 
r 
f , 

J 
J 
J 
U 
;'J'" ., 

J 
:,'j' 
'" 

t 

J 

U 
"U--

, , 

U 
f)~ 

'fj 

rJ L 

THE ANALYTIC SCIENCES CORPORATION 

(B-11) 

(B-12) 

if Equations (B-1~) thru (B-12) are inserted into Equation (B-9) the following 

equation results. 

Ii + c5h = 
(!. + O!) • (!. + Ov) 

r(r + or) (r +. Or)]1/2 - - - -

(B-13) 

Equation (B-12) may now be expanded and only first-order terms maintained. 

The result is an equation relating Oh to c5!. and O!.. 

6Ii = 

* T 
[(~(I) x) <!. E (I) X) £(1)] 

J ::13 

I: T' 1 , 1 

: !'(f) : 
1--10 

: J r I : 1 _ I 

~~_/ --

c5r (I) 

------

c5v 
, -E(I) 
I 

:~~:J 

0::(1) 

-------

== Mli c5v 
:-E(I) 
! 

! -------

~CO(P) 
- - -

(B-14) 

The variance of c5h (O'~h) may be calculated using ~quation (B-14) below, 

all the terms of which have been defined in other places in this appendix. 

2 T (B-15) 
(Jc5n = MliPEMli 

, , 

i 
! 

* 
I 

a1 
0 -a3 a2 

I 

If !(I) =1 a2 then! (!(I) x) ~ ! a3 
0 -at 

I 

23 -a2 a1 0 

B-4 
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'~ ! 
l j 

1 I The velocity magnitude error equations are derived using the 
U 

same logic as that which w~s employed to obtain the altitude rate error 

LJ equation. Equations (B-15) and (B-16) show the definition of velocity 

1.J 

U
· 

i 

u 
o 
n 
D 
n 
U 
U 

n 
:0 
o 
:u 

magnitude and the means of computing it. 

v E = ·~E·!E)1/2 (B-16) 

v·· = (v • v )1/2 = v + Ov .. 
Ec -Ec -Ec E E 

(B-17) 

With the aid of Equations (B-11) and (B-17) as well as the definition of 

Equation (B-16) the following equation for OVE may be written. 

6~(I) 
I 

T: ------v 
-E(~) 

I 
! I 

OVE 0 I 0 6v = ~ = I 
I v E . -E(I) I I 

I. 

------

I 
I 
I :------

i 
.' ! 

6~(p) 

In addition, the variance of OVE may be calculated using Equation (B-19) 

below. 

(B-19) 

The equations which define flight path angle (y) and track angle 

(I/» are given below. 

siny 

(B-20) 
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tan l/J = 
vE ·, ~ 

(B-21) 
, 

~ • n -
r 

where u = 
I rl - (B-22) 

1 u -z x-e = 
I!z x ~I - (B-23) 

n = u x e (B-24) 

The equations used, in an onboard computer, to compute 'Y and If; are 

the same except that the computed values of u, ~, !!. as well asv E are 

required. This leads to the interesting problem of trying to compute 

quantities in a coordinate frame which itself must be computed. Thus, 
! 

th~re are two causes of error in the real time computation of y and l/J: 

erfors in computing ~E' and errors in ~omputing!., which result in 

errors in the computation of u, e, n. Before expressions for Oy and 
I - - -

01/> 'are evaluated it is required that 6u, Oe, and On be evaluated. The 
1-- -

derivation follows exactly the logic used_ thus far and the algebra will 
I 

not be presented here. The results, however, are Equations (B-25) 

through (B-27) below. 

6~(I) = I ~ I ~ - ~I)u(I) T] 6!'(I) = Mu 6r (I) 

6~(I) = liz ~ ':'.1 [I -~(I) !(I) T] (iz x) 6U'(I) = Me lIr (I) 

(B-25) 

(B-26) 

(B-27) 

~D 
[ B ~6 
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With Equations (B-25) through (B-27) defined it is quite straight­

forward to derive expr~ssiol1s for oyand 61/>. The equation used to com-

pute y cis: 

However, the definitions 

sin y .= c 

v
E 

• u - -c c 

'Y = Y + oy 
C 

u = u + ou 
-c 

(B-28) 

(B-29) 

(B-30) 

along with (B-ll) and (B-25) may be substituted into (B-28) to obtain the 

following expre ssion for oy. 

=M ,. 

B-7 

(8,-31) 
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The variance for 0;, is also easily shown to be: 

(B-32) 

Finally, the expression for Ol/J and cr~l/J may be shown, with 

some effort, to be given by Eqso (B-33) and (B-34)o 

6!(1) 

6!(I) = [ 2 1 2][(!EO !!J!E TMe>_(!E°!UC!E ™n)i [!E(-I-)X)!!(I)]T 'Ii 0] 5!E(I) 
(!o!!.) +C!0!) (I) (I), 

=M~ hE 
- (I) 

(B-33) 

(B-34) 

This completes the development of the equations used to evaluate 

the special output quantities for the Space Shuttle landing system evalua­

tion. 
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APPENDIXC 

ERROR CONTRIBUTION TIME HISTORIES 

This appendix presents the time histories associated with the 

error budget results summarized in Section 5. The data is presented in 

tabular form with each table indicating the rms errors in position, ve­

lpcity, and platform alignment in both the R (runway) and V (relative 

~elocity) coordinate frames (see Appendix A), which result from a speci- . 

fic error source or group of errors. The rmS errors ill altitude, ve­

locity magnitude, flight path angle (y), ~d track angle (I/» are also pre­

sented. In addition tIie error in estimating each of the states 10 through 24 

is given at touchdown for System A, states 10 through 22 for System C, 

and states 10 through 23 for System D. 

The data contained in pages C-3 through C-62 is that for 

~stems A and B. The time points in each table correspond to every 

binute from the first DME measurement (1686 sec) to touchdown (2482 sec) 
. 
as well as just before and just after each measurement device is activated. 

Thus, there are two rows of data for each of the following times (see 

Table 2.1-1): 

TDME = 16:86 sec' 

T BA = 1806 sec 

TLCL = 2292 sec 

T RA = 2430 sec 

T GLS = 2449. 5 sec 
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System A da~ is given first, ordered according to error source group 

numbers, 1 through 17. System B data follows, ordered according its 

group numbers, 1 through 18. 

The data contained in pages G -63 through C - 8g is that for 

Systeln C. The time points correspond to every minute from the first 

I 
o~e-way doppler measurement (1686 sec) as well as before and after each 

measurement device is activated. Thus, there are two rows of data for 

each of the following times: 

ToWn = 1686 sec 

TBA = 1806 sec 

TRA = 2430 sec 

Additional rows are added 10 and E seconds prior. to touchdown (2472 and 

2477 sec). The tables are ordered according to error source group num­

bers, 1 through 16. 

The data contained in pages C - 87 through C -117 is that for 

System D. The time points are similar to those of Systems A and B 

except that TRA = 2450 sec and there is no TGLS• Additional rows are 

also added 10 and 5 seconds prior to touchdowna The tables are ordered 

according to error source groupnumbers, 1 througb190' 

The magnitudes and mathematical description of the error 

sources are given in Section 3 •. Units are in feet, feet/sec, radians 

and radians/sec. 
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lG4b.~J 1.14{;~+0Z 2.7\J~2"\JZ l.O~J~+C3 2.4581:+00 3.036E.OO ~.031=+Jl 1.0J61:-03 1.256E-03 4.553E-04 2.763E-03 1.209E-02 

2'92.uJ .. _1.Z57!:.+D2 2. 91BI:+.)2 7.2121:+uZ 2.33geHJU 4.0J4::"uO 6Q1B'l~";)J 1.63J':-,:,3 7.283E-u4 b.365E-u4 20 514€-03 7.D79E-03 

2106.0(1 1.5t;tiE+02 3.211C:+OZ 6.6J<;t;+u2 2.336E+OC 3.638t:+Ov 5.lfH-"t-JJ 1.8aOc-03 5.7691:-0r. ~.5~9t.-U4 2.t-2aC-03 5.9cTI:-03 

_____ 2166.C.J .~.J.0371:+"2 5.~'tZE+il2 ~.f:62E+02 Z.690[;+00 1.930i:O+OJ 4.9 .. JE+OJ 1.o1J't€:-03 6.163E-04 1.66(:1:-1.14 3.309£-03 6.1(;0.£0-03 

2ZZo.0u 5.,,25E+02 1.00,l3E+J3 1.8711::+;)2 2.778t:+-Ov 5.373~tvO 4.377,,+0) 1. 95Z':-1J3 6c5&6C-tJ4 4.3't6L-u4 4.251E-J3 5.S3BE-u3 

___ . 2286.I.lJ __ 7.367[+0,12_ 7 06'1",c +.J2 <f 6. 64 2E+~2_ '( ,93BI:+00, 1 0 0451:H;J 3.504';"00. 1.973[;-03 1.3381:-04. 7 .1t1E-04 .. 5.1.,31£;-03 . 5.11BI:-03 , __ 

229Z.uQ 7.568d02 10.931:+02 9.637c.02 2. Jo\ll:+OJ 6.7971:+00 4.217C"OO ·1.1NI:-03 2.1.1621:-04 7.567£:-04 5.450E-03 6.211t-03 

2292.0J 8.0931:+v2 3.88£lL+J2 5 •. 048E+02 3.321E+uo 3.4751:+Ju Z.171c+JJ l.o)!>'tt-03 1013\)1:-04 4.Ub~l:-U4 5.372I:-J3 4.0611:-03 

234t.J;)' l.u761:".)3 1. 514c+\J2 4.SUEt-vl 3.900E+1l0 609601:-012.057:+00 10 133E-03 l.0101:-CJ4 1.15Jll-04 b.!95E-u3 3.2S1C-03 

240~.OO 1.Z74c+u3 1.841~t-J2 3.738c.01 4.017';+00 1.094~"uO 1.OZ7"+OJ 1.3491:-03 1.2.u8€-u~ 1.34tE:-04 8.361E-03 2.116E-03 

2 .. 3J.CJJ 1.303f:+J3 1.913E+u2 2.646E+Ol 3.935E+OU 1.134:"0(/ 7.J33e-J1 1.8Z2E-v3 1.336E-04 1.3Q7[-04 6.B49E-03 1.5b3c-U3 

___ ,243,).UJ.>~. 4.575<'H)1 5ou43'::+Jl, 1.9f:1C:.,)l. 6.i57E-Jl 4oi>Z8t;-Ol 4.859;:-J1 1. JlfE-03 1.3461:-04 1,0201:-04 1.4251:-03 .. 1.U8iJc-03 __ _ 

Z449.5\) 7.t93L""') 't.633i:+J1 2.165C+0C 5.358,,-01.5.119':-012.9632-01 1-;9:'E-03 1.49f>E-04- 1.11l2E-04 1.192~-03 6.8%E-04 

_. __ .... 241.,9.50 3.2541:+uO 4.252t+J1 2.567t:+)C 5.107£-01 5.184E-IH 2.913:-01 1.794,,-03 10 498E-{)lt 1.091':(-04 1.1381:-03 6.78:JE-U4 

H66.0J 9.912l-vl 6.1v4[+JV i.IiI!<.I':+oJ 2.124,,-0)1 6.36710-01 3.06:8;:-.)1 1.8J3E-03 1.4231:-04 1 0 2251::-04 6.002£-04 8.468E-u4 

______ 2482.00 3.506E-01 1.29S1.:: .. ;n 2.127~+OC 4.101[:-02 6.280':-01 2.985':-J1 1.321{;-03 1.ZZ0e-aft. 1.206(:-04- 1.516E-Ott 9. 657E-04 .. _ .. __ 

___ --'ADUUDNALS TAT E-ESTl.l'.ATES_AT_TOUCh_DOWN_ (10 ... 10 ,24 L .. ___ .. 

b.97SE-OS 1.341~-v7 ~.93t~-~e 3.v23E-J5 1.963~-u5 i.OB6c-J5 2.063E-04 7.8931:-05 3. 626E-05 

______ . __ ... ..l.177E+01 .. i.a2ZE~OO,-. 3 o 336i:-Ol .. 7.711E-05 . 1.750;:-01 4.3~2c-11. 
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(ACC. S,~S ~~{CR~ - X,V,l , . ,... 

,..~. r----.....-... 

PC51TIDN t~TIH'TE t;RROP VeLOCITV ~ST'~~T~ E~ROR 
ROC. 

PL~TFORM TILT cSTI~~TE ERRtR ALTITUDE VELOCITY' ~ 
TIl'£; _ .• ,_ .. R ._. __ ._ .. u. c 

H86.UJ 6.315t:+US 2. I.lb2[+1i3 
1066.00 5.63")C-"3 4.""':>I:·u3 
1146.011 .. 1.539L+1.3 1.021E"v3 
13\.16. uJ 2.61:'l+u) 1.150,,·0.13 
l·,}Ob.Ou 1.3 ~0L.+U3 8.316.:+"';! 
136f-.CO 5.2751 +('Z 4. 2'i3~+.;2 

_ .1~2c...;JJ 4.c .. £.~.v;! 2Q5fi4~"'J2 
l';be:.vv 1.73~l+\J2 3.'>21,"·':'2 
,C .. t.CO 4.193t+v1 2.tjCj{.L.tO,z 
Lu920\);,; 4.S2<;'-+J1 2.293': +)2 
ZlJt.C.v __ 5.055Hu1 ._ 2.1,",,+J2 
~lbt.OU 
2226.1.1,) 
ne6.0J 
2292. all 
2292.(11.1 
2346.,)J 
2 .. Ub.O" 

.2 .. 3u.vJ. 
243",. v) 
24':'~.5J 

244".'\1 
2466.0", 
2',52.uu 

TlptE 

li.6b. vU 
1~6c.uJ ._ 
114b. CO 
1 EUc.,\.I:) 
IS0e.,,.J 
156 (;.OJ 
1'21:.(,,,, 
1 SSe. OJ 
2(;40.CO 
2(,92.';;", 
211)6.0,) 
21te.vv 
222e.<,),) 
2Z8b.",11 
22~2.Uu 
2292.Q~ 
2340.;),) 
2 /.Ct.OO 
2 .. 30.Jv 
21t3U.Uf) 
244~.:l;) 

2 .. "'7.:>1l 
24f6.u'" 
2462.vJ 

7.;; BloL +0 1 1.9J5l:+v2 
1. l411:: +v;:' 1.61Sc+J2 
1.6\1ic+u~ co'>!:S.;+",l 
1.",:1[+.>2 5. 9'tt.~ .. t, 1 
1.7';'H.+\:2 3.6bJc+.)l 
2,2451.+02 " 30\;;,6t:+,)1 
2..64t.l+v2 
Z.09('I:+UZ 
9.46';1:+(1'" 
1.912l-0J 
6. 7b"I:.-') 1 
S<497t:-ul 
2.15 .. 1:-01 

U 

8.43H.+03 
5.0 uut tv3. 
1.6 29~+\J3 
2. 6,)1 "t1.l3 
1.343U03 
'.25~,,+':'2 
4.629Ltu~ 

1.73.Jc t u2 
4.1B~t.+01 
4.S25EtJl 
5.052l+1J1 
7.3';,1[+ .. 1 
1. 141<.tu2 
1.0:',,[. +v2 
1 • .,52;;.02 
1.7 .. 6l+0.)2 
2.245[+.;2 
2.6ft:'l +02 
2.095i:.+J2 
9.4eeL.JJ 
1.<]c5t+Ju 
6.615E-,}l 
5.466\:-,,1 
2.1'S~-.:a 

3.·,631;.+v1 
3.6551: +J 1 
1.331':;·')1 
1.'.111: .,)1 
1.1&8 .. ,./1 
3.b"5 +J.., 
.3.222 +uJ 

V 

2.4241: + 13 
2.9'12.;+0.)3 
... 3551:+",2 
5.272.L".;2 
2. 33 fT!; .""2 
2.5:J2t..+u2 
3.2e;;:O+,,2 
10 935t.: +\.12 
1."75,,"U2 
o.':<;;:t.+vl 
':1.1:7' 1,,"'; 1 
1. "",7" +",2 
3. t>53t: +J2 
2.7501:.+",2 
2 .t._Sot .. + J 2 
1.27-9 +J2 
3.l151 +Jl 
3.51tl ".II 
3. 67'Ji:"J 1 
1.33,.':+.:11 
1.',111.: .v1 
1. ,1661: .vl 
:'. t,9~1. +J", 
G. 222': ... ,) 

4.37610+03 la71,4E+Cl 
3. J92t:+03 8.<;0310+(;0 
1.24t.::+tJ3 t.33 7£. tve 
Z.755t"1.2· 1l.431::f.VU 
;l.1~3~+C2 ~. 7., 8= +GC 
I •• 1u~';"..12 2.11£.1:+.;0 
3.G41E t u2.1.6J31:+JO 
3. 6~,c,,+\J 2 
2.0(;(.10+:)2 
5.11:. 8':+J 1 
7.v71~·01 
1.87'>E+02 
3.311':+0.)2 
4034Ui;+\!2 
' .... 90" .. v2 
2.jl5t:·OZ 
2.35"10.01 
1.u7tt:+ul 
6.9221:+1l0 
5 ... 4-7I:H!C 
6.50[-01 
5.9&,:;c-01 
9.\;7 E!;-O 1 
6. ;'<]CI:-O 1 

w 

J,93fE+J3' 
:i.:Hl"'+y3 
2.U\; tE+u3 
10\;<;=f+U3 
8.I.&S[.02 
:'023';;:+02 
3 0 3\.ilt:+:..12 
4.':'Uti.)? 
3.32a,,+02 
2. 17 .. " .. J2 
2~ 1143t:+~2 
1.b7St-+02 
4.922;:+\.11 
5.·,lt:E+u2 
3.61ct:+02 
2.051<:+(,2 
2.31:::':+,)1 
1.vbl".u1 
6. 9~)c+JJ 
5~/,62::.Ji) , 
o.!Hl:i:-Jl 
5. <,7 b 1';-.> 1 
'hJt:S::-vl 
8.7I.SI:-ul 

9.(17"1.-1.l1 
7.25~l-01 
4. e35l-01 
3.f'37[-Cl 
5.'1371:-.11 
8.04h.-ul 
b.29~'f:'-Ql 

b. 282l- Cl 
7.<;17[-Ul 
8.174£-(;1 
6.4862- (I 
d .351::-1l1 
3~'::79t:-';1 

3 .17~f: -Ul 
3.11 ut- ,,1 
l.. 443f:'- Cl 
4.763:-02 

• U 

1.74oc+01 
b.'iSJ.,+.JO 
0.23i';+u,) 
e~37ZE+()u 
5.765:;+00 
2.1U1(+00 
1.59<;.: .1.11.1 
'1.C~7I.-Ol 
1.245(:-1:1 
4 • .Elie-v1 
3.52 4e -'(,1 
5. <;50,,-:01 
1l.';55i:-ul 
l:~2~JE-Ol 

3.2tl3t-(J1 
7. ~('6E-ut 
6.185E-1l1 
8 ... b1l-l:1 
8.34dE-OI 
3.1,)76('-';)1 
3.17n,-Cl 
3. 1161:-u,1 
1.4421:-';;1 
'1-.7cJl~ - C2 

A(lCITICNAL Sil.TE I:STI/,IATl;S AT TOU"" 00 .. 1;1'10 TJ 24) 

1.457':+00 
4.7v9C:+J'" 
1.0",&",+Ul 
t.134::+o\J 
5.977':''',,1.1 
4.S!;:21:.+uv 
3."7(;,,+U'" 
3.e31L+OIl 
3.152.:+JJ 
2.157,,+uv 
1.tlvl':+0,J 
7.5171:-J1 
4. 2!> 1 .. -(. 1 
~.8H':-Ul 

7.51:.11.;-.11 
3.wv::-U1 
3. In!!-,,, 1 
3.51.1'<':-01 
3.53Ilc-v1 
2. 4U 110-01 
2.';'b61:-('1 
2.31> '11'-1.1 1 
2. 7'.t')L';'1) 1 
3.13li!:-~ 1 

v 

::1.507t:+J ... 
2.831lLtOU 
4.1:'<';,,+ ... .) 
3.553(;+1.1',) 
2.2Stic+OIl 
2. 3'19~+:"') 
:2.'117t.+v,J 
1.82~L. 01.1 
2.192t+ull 
2.142.:+ J'" 
1.be1tt"'J 
7.521(-01 
2.51bf,+J'" 
2.iJ6bl..",J 
2. 71 LI: + \,h,) 

1.434(:+JJ 
3.1'71 .. -"1 
3. 511t:-U 1 
3. S"'''L-vl 
2~-.v ),,- 1.11 
2 ... 7';,,-U1 
2. 3b M:-I) 1 
2.6Jvt-Jl 
,3.1311:-ul 

3v et!Z':"~J 
9.1 .. ,,=+I.lJ 
70 ... 2 ),:tjJ 
4.o712+UJ 
".:HJ':+OJ 
4.8e.l':+iJ 
':'v27 ~';+u J 
4.1 .. 1':+00 
2.83,).;+uJ 
1.72;".OJ 
1.01 ~';+0J 
1.9b~:+0 ) 
2.837':.0.) 
3.37j~+OJ 

3 ... 3';';+v,; 
2.J5!':tJJ 
5.92J:-Jl 
2.2Z,,"-J1 
1.51,,':-H 
1.052=-1l1 
1.;)L.'>':-Jl 
l.uu!':-Jl 
1.3.>2::-Jl 
1 •. 112':-J1 

w 

2.91:32+0J 
9.&21';·jJ 
1.101:+J1 
c.91.+0J 
.( .1".> +0 J 
b.22 .. +,)) 
4 • .,76 .v) 
;.1"~ +OJ 
3.625 tvJ 
1.73'l 'J) 
l.:' .. ~ +uJ 
1.1j8 3: +u J 
1.377.:.· . ./J 
1.'i"o:+JJ 
i.2jJ;;.uJ 
105U~·v) 
!>.'i31;-",1 
2.2:;3;:;-)1 
1.52J1-Jl 
1. J53~-J1 
1.Jvj::-Jl 
1.UJ1':::-J1 
1.3",1::-11 
1.U1':-J1 

~ '0 C. __ RATE··ERROR-_MAG t:RROi\---

2 ... :'bii::'05 
2 ... 6 .. 1:-05 
1.341c-;)5 
1. laS t-"'.4 
2. U .. £-O .. 
Z. HH:-u4 
3. :i521:-04-
' .. o5JE-O't 
:i.'> J11:-u4 
5. dJ1t:-U4 
5.3 J1 E-()It 
6.)2~c-04 

6.33JE-v4 
6. j ~ji:-u4 
b.6J2i-u4 
6,2L1t::-04 
5.TJ:'(-1l4 
5 ... ZJE-04 
5.3';5(-u4 
5.1Z5E-04 
5'.27 ... ;:-0 .. 
S.27;;(:-u4 
S.3l7E-04-, 
5. :'J':>E-O'· 

'J 

2. HIE-US 
Z.JjJt:-u~ 
1.3J31:-u5 
1.31ZE-v4 
2. u)l (-U4 
2. S lie-lI4 
1~ 3",6E-u4 
4.:. .. h-u4-
5.jJ1E-u4 
3. J J3 t:-U4 
!>.3J~;;-u4 
6.("3:.;;-04 
6.3nE-... 4 
6.b J:u:-u4 
b.b12E-04 
6.122E-04 
5.7 J:'f:-v4 
;.419E-04 
5, n't(-04 
5.324E-04 
5.2r4E-04 
~ • .? foe-04 
S,317E-04 
;; ... J.:>c-04 

5.9b9E-05 5.464~-O5 1.701E+Ol 2.8591:+00 
S.8~5E-05 • 5.S0;c-05 9.6791:+00 2.691E+uO 
3.7431:-1.14 
5""ott5c,-Oft. 
5.4761:;-04 
5.S<;41:-tl4 
6.29-+E-04 
6.022E:-04 
4.Bl'f:-v4 
3.51361;;-04 
3.2',6,,-0" 
2.803E-04 
3.'Ju31:-04 
2.662L-04 
2.641iO-04 
1.515£:-04-
S."63i:-0!l 

-8.675L::-v5 
8.7181:-05 
8.713[-05 
8.679t:-05 
8.672E-OS 
8.lG9(-u5 
7.5231:-05 

V 

5. Cj'(5~-05 
5.6':;4t-05 
6.5)6(-05 
1. 52i'1:-uS 
2."31£:-04 
6.249E-v4 
5.91H.-0" 
1:."'27':-04 
S.143E:-()4 
Z.1l7E-v!t 
1.%2<'-04 
2.7b7E:-Ot, 
2.3800:-04-
1.1,11:-010 
1. 3Silf: -O~· 
l.US:lt.-l\t, 
5.521£2-05 
~.7:;1C:-05 

8.756E-Cl5 
8.7521:-0S 
6.7i)4E-u5 
6.697E-u5 
6.3021:-05 
1.526t:-O.5 

2.78ut,-u4 6. lO7e+Ov 3.7 Z.JE:+v .. 
2. (; .. tt:-04 8.'t36r:+OU 3.065:::"OU 
1.78ll:-04. 5.71;5E+':;0 2.1541:"01.1 
2.9u7t:-u4 2. 127(;+ou 2.1411:+uO 
4.123E-",4 -1.604c+OJ Z.fibJI: tOO 
4.4Et:-0't 9.0851:-01 1.7951:+011 
1,. Z&iL-u4 7.1'1810-\)1 Z.252L+OII 
3. o 2" !:.-Il 4 4.766t:'-01 2.1641:+011 
2. 3c:.SI:-04 _ .3.80t.E-Ol 1.86210+00 
1.292E:-v5 5.947(;-,)1 7.5b8(-01 
1.1101:-04 eo (1l8c-Ol 2.542E:+OU 
1.724t:-04 6.Z75E-Cl 2.671E+Ou 
1.7471.-04 S.2()4E-:)l 2.7161:+';'U 
1. 161(:-Il't 7.91l9E-Ol 1. 423t. .. OIJ 
8.1~tl:-05. 8.194[-01. 1.S14E-Ol 
7.7621:-05 
7.6921:-05 
7.120(-05 
7.1-..C,f;-05 
7.121E:-115 
7.4<:3E-OS 
7.1731:705 

PI 

. 5. 52'11:-05 
5.5<:11:-05 
406171:-04 
So 6J~!:-04 
5.Z~'>1:-04 
2.075l-"4 
4.0(;(;<:-04 
2.78n.-04 
3.Sb'>f.-04 
401821:-04 
3.1,901=-0" 
1.4 J9t-05 
2.. 11" <:E-v4 
2.<;:32(-04 
2. &41l-04 
1.553"-!J4 
£.12el:-05 
7.7511:-05 
7.685e-05 
7.11"'(-05 
7.1·,~~-05 
7.l17i:-OS 
7.4901:-05 
7.710E-05 

8.489t:-ul 2.02;)1:-01 
8.356(-01 2.')31£-01 
3.079£-01 1.1021:-01 
3.160E-u l 1.8331:-111 
3.116E-01 1.7441:-01 
1.lt42E-Ol 2.724t:-Ol 
4~ 774E'-02 3.124E-01 

GAMMA I:RROR PSI ERRUR 

3.405E-03 
1.9"'7£:-03 
1.735(-03 
3.167E-03 
2.155E-03 
10236t:-J3 
102821:-03 
1.0011:-03 
6.une-li4 
4. 162E-04 
4.324L-04 
7.273[-04 
9.499E-04 
1.176C-03 
1. 179E:-03 
1.168E-U3 
1.33'.C-03 
1.6091:-03 
1.9261:-03 
7.5861:-J4 
8.176(-04 
7.993E-J4 
4.327E-04 
1. 7l8~-04 

6.49,+I:-Q4 
2.054[-1.13 
3.1USI:-03 
2.57 :1[-03 
2.6081:-03 
3.266(-\13 
3.5821:-03 
S.399E:-03 
4.461E:-v3 
1. 99..1t:-u3 
1.7631:-03 
2.469f:-v3 
1.83!>i:-03 
2.762(-u3 
3.29"c-u3 
2.2241:-113 
9.395t:-0'; 
4.60'+1:-0" 
3.3771:-04 
2.341[-04 
2.3::;51:-U4 
2. 3261:-u4 
3.561t:-04 
3.609E-1I4 

2. () 7H,-06 4.9-t6C-v3 2.313c-0 e 6.112::-1.16 
1.6C6:+0J 1.\Jb4U+,)J 1.o72~-~1 3.303~-05 

7. 856~-J6 
1. 95;3"-U2 

6.125t:-)t. 
3.Hl';-U 

7.S67E-05 2.336~-u5 4.034E-OS 
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lAce. SC4Lt: FAeTa~ ERROR -XYZ, 
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) .--_. __ ._ ... '-----PO'SlTlUN ESTIMATE E:RRI.lR 
V~LJeITY E:STI~~T~ ERRO~ PLHFOF.M TILT i::STIJoIATl: (RRl'R "--ALTITUOE--Yt:LOC'iTY ---'0 

TIMe _. R U C R O. _c. .l. (l l.. .. ·--RATE ERROR- MAG ER~OR--

__ .... __ 1!>80.uJ_9.So1E+v1,.1 ... " .. I::+J3 1.3 .. 0;+':4 2.744E+.Jl • 3. 547<:.1J.) -..... 19J.: •. JJ 2.1lJ;::.!v8 3.5611:-08 f..967f.-08.2.5561:+')1 .• 4.6771:+uO 
1680."" 2.4JIlE+\.'1 1.218<:+\)4 1. 117:+04 . {O .... Ol 2E +.v..v_ 1.4'{bc+ul 1 4 231':+J1 3.613£:-0'( 5.767t:-u6 2.3131:-06 5.4011;+00 7.31~t.+0" 
174to.';J 4.0j7t:+03 1.27(!.+02 1.1l",c+03 7.925t: tuO ·1.57uc·,;1 1.:)8Z":+Jl 1.195t-04 6.5821:-u5 4.64 .. 1;:-05 7.942HOO 3.9S81::+uO 
160(;. J.) 2.25'21:+u.3 3.,H.!I,,+J2 5. 569:;".:l2 "._U5~·c +J;') 1.11 ".:+1.11 1.353':")1 4. Hn:-04 2.Jb5t::-~4 2 0 591,£-1.15 4.1')31:+';0 7.u98E"uI.I 
151.16.0.1 .La 137:~"u3 7.679,,+JJ. 3. 9~7':"J2 1.t23::.vO 1.121".\.1 l"l1.i":+Jl 6. B~I;:-0,)4 IG9051::-04 2.2:>71..-04 1.6561:.0~ .. 5.60Jt+00 
10bo.CO '1.6291;+,,2, 2. b02e 1-02 6.9 ... 1":'-C2 1.HSI: "00 7.i>7ZI;+uJ 1.,)J3.:+n ·13.:'33E-04 2.321E-04 1.9321:.-04 1. 18lE+O\J 2.498E:+vO 
1 .. 2b.Ov 7.(;53[+G2 1.30Jt.+.:lZ o.172E"\J2 1.2')6E. +.10 5.31a~+0\J b.7JI::.u.) 1.1b:H:-03 2.472E-u4 1.2881:-04 1.227i"l.lO 3. 932&:H.lU 

'0° 1 Cj8e.O.) 1.511t;"v2 5.872 .. +Jl 3.1.17<;:;+02 3. ~69l:-"1 2.27I,c+JJ. 4.21-1.:+0.1 1.4 .. :i~-03 1.5161:-04 2.3J71:-04 3.56Ci:-Ol 1.5271:+00 

~~ 2(; .. c.0'J 3.US:;i:+J1 3.2.1/.,.:. .. .)1 9.276':+0,)1 3.<'13c-,ll ".l42,,-u1 1 ... J7.:.(,J 1. j~3L-03 5.340t:-u5 ~.33JE-04 . 3.90'tc-Ol 1.221E+OO 
~ ~-;2.UJ ... 7't!)l+Jl 1.(.49""J2 3.26J"+;).1 5.U{io-Ol 3.832.:-v1 1.24>':-.)1 1. :'31-[-03 6.645E-v5 3.3911:.-04 5.095E-Ol 3 • ...1521:-0 1 

t-d~ 2105.(;.1 S<07JE+01 8.653":+.)1 4.1J56c:"J~ 5.232(;-\J1 5 • .)13.:-,,1 2.,55 ):-J1 1."3'lL-u3 4.966E-05 3. 121,1:-1.14 5.268E-01 _5.4531:-1.11 

~t=-
21t-c.OJ 5.<;30t ... ,1 ... It,h,tJl 5.83 C :+C 1 6.07'l(-C1 9 .. 1>19'::-U1 4.1<;2;-)2 1.)'/3 ::'-03 7.302E-05 1.4)[1:-04 6.076E-;n S.990E-ol .-
222c.O(l 1.047tohl2 301"t2c:+~1 1.035':+C2 7.423c-Ol 1.194etJJ 1.u1)=+OJ 1.7 !JE-03 1.2161:-04 2.1311:-05 7.447E-u1 1.49,jt:tOu 
n30.c.') 1.'41L+v2 2o't14~+,jl 1.353e"u2 8.6652-\11 5.!J3 5.:-" 1 2v.HE+" ) 107 ... ,,-03 9.353E-0S 5.43!:C-u5 6.689E-01 1.3321:+0u 

16~ 
22"2~ Ull 1.6(,51:·')2 2..:;23.::+,,1 1. '.cJE+1>2 8.'151::-':1 3. 71. 5t:-u 1 2.5U1.:+uJ 1.1.5i:-03 9.21U':-CJ5 5.12;1t:-05 B.97It;-OI 1.2431:;.00 
2292.0.:1 1.667::+"2 2.633LtJl 7.775E·01 9.4J3l -01 5.0', d.:-O 1 2.u:)3.:+uJ 1.1,311:-03 5.09(1E-0:' 3.S28(-05 9.423E-01 8. 4251:-ul 

\~ 
2346.00 7..576L+02 ~.v1\J:..+Jl 3.605''+J 1 1.v77:: "CO 1~iJ6C.t!-.)1 1."21.=+J.I 1.",):.E-U3 4.396[;-(J5 1. 113L-':'5 _1.u76E+\.I0._ '0 ... 311:-1.12 --'-
2"ut..JJ 3.4741:"v2 5.8""l+0,)1 2.224':+01 1.25tJc+Ou 1.';721:-u1 ... H9':-J1 1.62.>t:-J3 1.01lH:-lJr. 1.98&[-05 1.2571:+00 2.3091:-ul 
2-+3';.Ou 3.741<.+1>2 (..(,J&(+ul 1023it:+01 1.2'1:'EH,U 2.06"~-Ul 1.252':-)1 1.oJ3l-03 1.2\.16[-04 2.2:;;UI:-05 1.296E.00 2.7211:-01 
243J.lJI.I 1.321.1[+01 1.701';+.)1 1.31v~+111 3.5971: - li1 3.11l5t:-\J1 1 • .!S'':-J1 1.·5'l7';-.)3 1.219':-ti4 3.15l.L-u5 3.6J21:-01 3~54JI:-ul 
2449!5J .-3.u37t:+..io 10546:: tJ 1 6.2.31':-lll 3.31l.)1:-Cl 3.36<;1:-01 1.4tJE-Jl 1.57dE-03 1.383':-04 3.2:'0l-05 .3.304':-01 3.7 .. 51:-01 
2:'., 9.~') 3.1261:-01 1.1.117':tOI 5.Ul!l:-OI 3.19'11::-01 3.512L-ul cl.40~~-Jl 1. :)71E-03 1.384(;-04 3. 32!:l-05 3.202[:-01 3.663£:-01 
2-1b6.0J . c..Sb2e-vl 3.u9[)L+V.) 1.3J5E+Uu 1.4241::-01. 3.264,,-~1 2.53J':-Jl 1.50"C-03 1.324::-0'+ 2" 5931;.-u5 1.424E~~1 __ 3.299::-u1 
24oz.UJ 3. J.l6t:-u,l 4.8('5E+jv 10635c.uJ 3.4J51::-v2 2. 364i!-0 1 2.02t:."-J1 1. ",J8l-03 1.1431:-04 1.2:3 7£:-05 3.4071::-02 2.3651:-01 

(') THE U " w lJ V w .J V W GAMMA ERROR PSI tE··, .~t 
I • 
~ 166b.0:) ~.96 .. ,,+iJ3 7.u.lll.,·03 1.117h.H 2.72217+01 6.IlUbt;tu..l 2.52)';+JJ 2.,~ hlO-u8 3.216£-06 5.2381:.-06 5.169E:-\)3 1. 75JE-04 -N 168".OJ _ 2. 4\J9" .v3 5.918" "J3 1. SI, Jc:.v4, 4.017t t uU 7.51St;tJJ 1. :lu~::.)l 2. l'idt:-u7 4.1l3E-06 4.66~1::-06,.1.153L-03 ·3.935t:-u3 

174to.00 4.034,,+03 a. <;51" ti.J 2 1.2U"t02 7.781(+00 4.5~~ttOv .2.411":.)1 1.1'111:-04 1.5/>5E-05 9.5681:-05 2.174E-03 6.4071:-03 
18ut..V0 2. 271t."1J3 b.b':' .. " .02 9. <;.t,Ot:+Cl · ... C1~1:: .. llv 7.434t:tU,) 1.;'97.::+1J1 ... 3731;:-04 8.0181:-u5 2.193[,-04 10726t:-03 5.9181::-03 
1 fjOb.vJ 1. 132~ +"" 3.971.: tJ2' 1.274"h.>2 1.0.)5[+.1.1 5.743c+vv 1.51f~-H 6 •• ~nt:-J4 1.3441:-u,+ 2" 64d!;-CJ4 7.766(-04 5.6461:-u3 
lOco. v.) 7.795ttU2 0.172.0+01 7.47tE+C2 1.n5[:+lJO 2.J:'!>t,tuU 1.nJ':+J1 .1.,,331:-04 1.17 /,1:-04 2.7!lIE-04 4 .... 91£-J4 6.74 .. 1::-03 
lC;Zt.u.) 7.033.:+02 !l.2'J7",+02 3~"77~"O2 1.1<;41:+00 4. <'3t,,-OI> 7 ..... J::·0J 1.l,,5 E-03 4 .. 78'1 E-05 2.737[-U4 1.5U6[-03 5.7UJI;:-v3 
1';66 • ...11.1 1.~.J6L+v2 1.72.1t:+"Z 2.7J';c+uZ 3.557';-\li 1.:;"i."·JJ 4.53.1~+,)J 1 ... 't51':-"l 8 o bS5t:-u5 2. 632t-04 , 4 0 29dE-U4 4.7151;.-u3 
2 ';46. 00 3. u5tH,,".)1 9.55 .. 1:.,,1 2. <"Iet+'; 1 3.<;131:-.)1 1.7.:'3t.°OJ 8.19 Ji-J 1 l.B3e-03 3.315e-Oft 6.2(,<;(-05 5.S07E:.-04 1. U09E-03 
2;)92.0.1 4.·74 It: +J .. 2..250';+.)1 1.049.0+02 5.1061:-01 2.774,,-01 2,.C;;:'-'t=-Jl 1.633 £;-03 2.719t:-ur. 2.0<;91:;-04 5.543c-04 3. 3471:-\)4 
21\Jf:.O.) 5.u61:l,:+J1 3.!> .. 6t.· ... 1 9 • .)T2i.v1 5.2nE-01 5.173,,-1,1 2.22~':-Jl lo.)34c-U3 2.v9bl:-U4 2.32.,1:-04 5. 655E-';4 2.55'1I':-U4 
21~6.tJ'" 6.9tliJl:+\ll 4.15'3:: ... Jl 6. b2C;~.+J1 b.Vlt.E-Ol 9.J2v;:-,,1 4.14'f':-J2 1 ... 1 .. ::-03 b.B67E-05 1.3!ltt;-04 7.!>'.6L:-04 !:i.1l2E-0~ 

222~.0\J 1.046t:+U2 1.0,)'/';:+1>2 3.96'lc~Ol 7.'12bE-J1 I.:'!> 2.: + v 0;) 4.117':-)1 1.7;'lE-03 5.2581:-CJ5 1.01<;1':-04 1. 136[-u3 5.!:i32!:-04 
22bb. uJ . 1.740L+02 .. I.v~9~tJ2. 9.355t"'Jl il.664t.-ol. 1.445t::tuJ 1.97J':-JJ 1.7 .... C-J3 2.%7,,-U5 9,,7161:.-05.,,1.50ut:-03 2.877I:-v3 
2l92.vJ iot3u'tt..+uZ 9 0 642:: +\1 1 1.131£:.1.12 a.9I,ol:;-u1 1.35'1l"JU 2.13J::+uJ 1. 7.;.5 1:-\J3 3.643<:-05 <;.53&1..-0~ 1.5081:-03 3.13.11:-03 
2Z'f.!.uJ 1 .. dt.be "1.12 c.OI9c:+Jl 5.627c+Jl <; .4Gbl-Ol '1.5Z.3~-ul l.:)!! li+v] 1. Hie-U3 2.9181:-1.15 5.4111:.-05 1.5011:-03 2.7NE-03 
2';4b.OU 2.575L+C2 <t.lJ96l:+Jl 3.t.J55IE.ul 1.07('E +00 1.'128::-:01 i ... 21;;+J) 1.6~"t:-u3 4.767(-05 1';)911:-05 1oe96::-U3 2.2491':-03 
24v6.~.) 3.47.'l,,+.J2 5. SO; 5': +,ll 2.0 21t.:=+J 1 1 •. 2 5,,1:. ~ (,\) 1."7e':-ul 4.132':-Jl 1~6Z5E-03 1.0421::-ul, 2.003t-u5 2.527E-\)3 8.!ibO~-04 

21,3".u0 3.71,1L+1>2 t.6 .. .>[:tJl 1.232.:.01 1 1.29~t:+,jv 2.091t;~il1 1.25-t::-jl 1.:'J2c-1>3 1.2Z1t:-v4 2.2c:31:-05 2.797E-03 2.790[;-04 
'''_ ~ __ 2"30.0\1._._.1.3Hi~+v1 1. 78~::+vl 1.3",8E+') 1 3.59';1E.-Jl 3.1v 1"-\.11 1.2!>d':-Jl 1.:;'6,,-.)3 1. 23"::-v4 3.1(;(.1;-05 6.9051::-1.14 _ 2. 799E-u4 

244'i.5J 3.UZ8l"U.J 1.549~+Jl b.18J~-JI 3.:;"J.1:.-01 3.359;:-" 1 1.417.:-n 1. :37:$1::-03 1.392"-CJ4 302621:.-05 6.600E-0,," 3.2911:-04 
2"49 •. 5.1 3. (j'i7i!-(;1 1.0It~.Jl . l.9b9~-J1 3.200::- 01 3.512L- \J1 1.I,U.>::-Jl 1.5 f7E-03 1.392t:-04 3.3361;.-05 6.31SE-04 3.266E-04 
246c.u.,) 6.8t-5e-ill 3.VS9i::+')U 1.30;c"O\l 1.4ZI,i;:-Jl 3.2" 5::-.) 1 2.523':-.)1 1.;;8:."-u3 1. 3281:-Ci4 2.61121:-05 3.6B71:-u4 6.931~-u4 

2"82.0.) 3. QC9':-,)l 4 G8,,61::+JJ 1.8321::.00;) 3.405<:-02 2. 36Sc:-t, 1 2.62:;;-01 1~bJ6E:-v3 1.143E-04 1.2911:-05 1.1281.-04 8.66SE-OIo 

AOtlTICNAL ST~Jc. t~TIMAT~S AT TOUCH OOWN '10 TO 241 
1.9"11':-uS e.221.:-.o3 l.ci5Ct-Ce 1.313E-C5 9. :;S3c:-Ub :i.SHi-ui> 8.86SE-1l5 2.5381:.-115 Z.216E-05 
4.4%':H,.) lcou7C"uJ 2.6u.)l-Jl. 6.731oE-05 1.Io47.:-u1 1.677':-11 
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U H!-lT! rN ~<,i!'~~;~;,; ~'Q VI U C1 n r Hl 'IHt. tf..kr.'l 

(Ace. PIS~Lt~~~E~T - X.',l 

,;-..,-- .. -.--~ 
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..... _ .. ,...,,- -f . 
4.,...-~_. c:= j-----
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(, 

111'E n t; C-------R-·----U·· C 
~lU~CI''' lilT FSTl"/ITf f't.~P' llTITl:DE vnOCITY7=-__ 

--" R·. 0 -'-- t RATE ERR~AGERROR ;. 

---H8e-;cr--;;:rrt+n-1~;11jE"'tJ' '.·:.7Cl:.C:·--~-.~c:r: .C':-l.1"1 H-n '1. e~E: tV j , .~!4('-C~ 1.<;251:-(;4' , 1. Ht';f:-04 -·i>.'c"l1E i OU- i~ 17(1:'+CO- -'-

1(;!I~ •. n 2.41011;.0 :!.C:"'(~ii3 t.~l:l<;.u3 l.on:.cc 2.(!2Si.iJol 34 131.><.,; 7.iH!:-05 ].<;?6t:-C/~ 1.7(·~F-01. :'1.02<;£;+00 1.'.£>2~+OO 

-11·iL.Ci::--" .. ~j!~'C2'''1..liill:tC;> I,.-,cute;: £.??<:lHC :.,,~a+ou 7.Hi:+(.C e.s~Jt-C~ 1.%0(-(,1, <'.4:'1':f-C4-'2.30iE+CC"l.Z42l:+01J 

IHc:..CC e.le~F+t:7 • .• '>J~+J2 1 •• ~::;Ht{2 :.I~;tt(C ".'JGi-'(,( i.4~~~+~)) I,J41(-,)t, .1.7341'-(·4 2 .. 41~~-(14 3.t~<;k+':U 8.1<;51:-.;1 

---~n:cr~'C't~-;L'I,r;'~-;;S';1;::.:'7-·1;3(;H tC;;- 2. ?4li:+C(;-' 2 .1i. iq.l.C -1.·a:: +;C "I.;., lL-C4 1. ,WI3i:-04 1. el n -04-2.'/, H: +eC-5. 5'7 .. E-OC ._-

leb6.Cu 1.517~+CZ 1.00~~+C? 1 •• 3EE'C~ ~.!eEr-Cl l~hl~~tCa 1.5'7e~+oc 1.~Zji-04 I.S75~-C~ 1.5J7!-04 C;.623E~Cl 7.l~4E-01 ~ 

---gn.C\l--z. CHE+,:7-C;. 11(..,+;) 1 1."i~E+C( ~.~I'r--Cl 1.~Cjf.+«)J 1. I,5i:'J1 1.5?41.'-C4 Z.C7S(:-{.4 1.H<'(·-04·'5.2SH-iil--'I.<lS7t:.uO .----

1<;6.: .... ·/ <;.UH.Jl <:.2<:1,:+J1 1.J~lHC~ 1,.1,47r--01 1.:351'+\)C 1.4(1:+0C 1.71Jf'-04 1.<;571'-04 lo~43!:-C4 4.4'311.'-'::1 8.'3<;1£:-01 

. -H'it.CY-Z. H~~.C1--1.C~'--,:~ :.?Ei t ,Cl ~ •. P':'L-Cl 1.:>3lt .,;c ').IC::~-:l 1.'iS H -C'. I. 721(-C',' 1. 56ff--0'. -~.t;ccE-cf-7.8'31E-OI 

~Ci;:.C1 2.~~;:c+Cl 1.?1:.~2 1.1lCE'CI C.!7tE-Cl ~.jS5i-~1 f.l~l=-Jl 2.111t-G4 1.~U~i-(,4 1.61([-04 4.572F-Cl 5.C;~1~-Ol 

---"';<~ICt:.C.., ~.: :~n 1. ~..:~r.JZ--;;-7 .. :~ tnr-:-.li1c:::Cr-r~1~ er:-{ 1-7. ~1~:-)l- 2.211E'-G4 1.4'.5E-c/4· 1. f;!:J!:-':'04--5';1 i2E::Cl 5. ()~2c:-Cl 

21~t.CC 1.72~E+Cl 1.1[9~+07 1.0~!~10~ 7.(71~-Cl 2.17C~-Cl 1.1~3!'OC 2.1~~f-04 1.~~~E-04 1.q~!(-04 7.Ct5[-Ol 3.112E-Ol 

---H2E~;:u--t.lljCE+.:r-l~(~8z.+jr', 1.1)<":0 10. 7.CS5L-Cl 2.1e~~-~I· 1.514:1';;:; ~.I!i£-('''' 1.;~~L-C4 2.C'U:E-04-"'.ce~t:-Cl 1.221[;-+(;0 

•• 'H.C.... 1.47C':+C? 4.~~7,:~1~ :!..';~i~'C~ h(,6!/C-Cl t.43lt:-;'1 1.571:+QJ 2.l3Jf-,)4 1.33!H:-1J4 2.13"'F-C4 6.C5CE-Cl 1.584E+CO 

r 

---LtC;:, ;C:;---t; .. ~ Eti"C;r--'1;-. ,~!): • .:: l:~~' ~n 54 C ~ - C 2 . t. .111t-:: t .. ~. i 7 4L- C I l.~ C;:: toe <.15)f -'Cl.; 1.1''17(-04 'l. n~.E-04 ---6.1H l:-Oi --1.52bE"00 - --~-

~~<;i.LO 1.4e~rtC2 ?:~2c'Jl 1.~4EE'J~ ~.414~-Cl '.IP'L-Cl 6.'cl:-l1 ·2.117£-C4 1.4~9E-06 'l.Cl~t-04 !.47CE-Cl 8.11~~-Ol 

~ :?~t.Cc 1.61, ~". (. ~.,i'::1":;'--:;;-C7·H'~C--r~7( ~t~·iH-l.~/. 5[-01-4 ... 2 H;}'--"'2~ HJf;--.I~ --l.I!:;'li:-lJt.-l~ <;c2r':li'~2e5E-C-
1-2;33i;E-oi-

c~QE.Cv 1.82(1:+';2 1.ct:7.:'~Jl e.~:::~.C( (.(~7!'-Cl E • .:",~;:-,;l ;.::<;'I:-JI 1.31>£-(4 I.P23L'-O" <'.OJa-04 e.1CIE-Cl 1.<;85E-0\ 

---~"3;;.CiJ--r.'il4;::.C2-;l.;:;5:::+';1·-i.l~U_'C
C· t.iel~-(l- '.U.Ct-Ol' 1.<;/:3':-)1 ·1.-32Jt-C'. 1.7'i4F-C4 2.C"U-04--e.7€tE-Gl--2.0?4E-1J1 

't,~,j.()) 6.4£~tt'::\; 1."7<1;'+,-,1 ~.fJl'E-'~() (;.lll!e-Cl I.Sb~i:-(.l 1.7H;-ll 1. 5221:-·J4 1.1<;1£,-(,4 1. <;<;tL-l'4 ~.lHE-al 1.enE-CI 

---;(7,<; ;:;--,1';1'2 ~ l;+C~l ~7~9;:.u 1-',1. 12l:; .ee (; .4" il-U 1. tl: 1 !!-tl ? IS 1:: -J'~ 1.17JC:-Cr. 1. '/4 -/!:-O't2.0CH -04- ~.:~C;CI:":Cl--l. <)55E-01 - -- .... 

Z44C;.5~ s.t~J~-Cl 1.1~7~+Ol I.C12['C( t.!~2F-CI 1.!!t,~-ul ~.75~;-J2 1.771E-04 1.7~~~-r4 2.0CEE-C4 6.3<;!E-Ol 2.012l-01 

,,1;<. t,.~O I. 3Ct;r:h.,.. 2. ~ l[:;:nr;j---:;;'J1~E=i)l-! ;C::'Lr=~r-I~r.-nr.~·Crt;~t:i;!::=:i2-1;7{;
 )~-')4- t~ 74<;[:-1'4-2 0 {WH:'u"--3~\igtf';;oi-l;
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SYSTEM • r.ROUP b (GRAVITATIONAL ANOMALY 

r--__ "== ___ :I?D~lTInU.sT.T_"~,!L~~~nR_ VEtl!ftTY rSTT!4~TU~p'n!l. Pl~!E!lE.!' TTl T F.STI .... TF f.R..~r;1R ___ ~\,!JT,UIlF.: __ VEl.flCl1l 
TI"'E R 0 ' C ROC RD CRATE E!lROR MAG fRQII 

68t;.~ 01)._0.0 OOf+OL-O. OM[+OO _0 ~()O 0(+0(1 _ 0.0(1(1[+(\0---.0. OOoEtO 0_ 0 ~ ~ OOE tOO_/) .1200EtOO_.0 .OOOEtOO---.O; OOIlE+OO._.o. !)(lOEt Q~. OO!)E..~, 
IbRb.OO O.OO(lF+OO o.noOE+OO O,OOOE+OO o.onOF+OO O.OOOE+OO o.oonF+~O o.anar.oo o.oonF+OO O.OOOF+OO ".nOOF+Oo O~OOOE+' 
17Ub~OO 3.142[+01 S.?07f+OO I~Ob4EtOI 7.84SF-02 3.aRuf-0~ 5.a30.-02 5.'70E-07 l.bS?'~-06 1.29r,E-Ob 7,627E-02 4,070F.-• 

.. 1 1I0b. 00 ~ ~. 707f;+Q I .,.0.RHF+OO 1 ~ nIlIlF+(l1 1.,1 '1or-o I s. flflQE-07. 6. qq ,F-n2._ I. /l2'1F-06 .1. ?q2F-OI> _! .aaOF-O~, _ I .113bE-(I l_b .. 5b7F-

D
6~b~OO 1.009E+.OI 1>.'70'19[+00 9.,3(17. E+:OO ,.17.0 .. F-01 S.711f-0? S.97'1f-07. 3.ib1F-0l> I.R97E-Ob 1.327F.-06 1.lbbF-OI S •• 3alf~'. 

18bb.00 3.727F+(11 8.'7aE+00 1.?A7EtOI I.allf-Ol 8.0~Of-02 9.S0qF-02, ~.IJQnf-(lb 1.7~RF-Ob 4.??7Ew 06 l.a06E-O! 8.??~F-· 
'121,.00 _2. 9(11E+0 1_1.3Q5~ +0 1 _~ 1. 3511E+0 1_ 1. 7?9f -Q L_l. ~5{1f~Q 1 ._1.1 n~ -(11_ (.. (\(:'~l-OI.!._2. 311 IJE-O,,_6. 11 3I1f .. QL. 1. nlJ~~n l_.1 •. IS/JE:· 
1?~6,00 1.73~E+Ol 1."A3EtOl 1,~9/'E+ot 2.t4~f-Ol 1.179f-01 1.27Uf-OI 6.?54f-(\1l 5.~5?F-Oo 7.~?~F-Ob ?119F-OI 1~211E-" 
?Oab.oo 2./,AO(+00 l.7Q3ftOI 1.~60FtOt 2.73~f-01 1,61/,E-01 1.077f-OI 8.?31f.~Ob I.I?AF-OS 9.~9?f.-n6 2.7~!E-Ol 1.281E-·, 
2092.00_.1.40SEtOI_\.lInHol ..• I. 7Ar;F+Ol,_, 3,74If-OI._ I. 't'l7f~OI _'1.61 6f-02_.B. 7'lIiF-O"_ 9.Q7'j'-Olt __ 6.520F-nb _ 3.?35F.-nl_l ~?A7E.' 

o r21(l0~00 1.1I7r:;F+01 1~120EtOI I~QO"F+Ol 3.IJ7';f-0\ 1.23bf-OI 1,01l0r-OI 8.7'I?f-06 1I'-3/,7F-06 7.713E-06 3.420f-Ol t •. 2Z9E-CJ 
'Sj.!;tj ~lb{>.OO 1I.22?E+OI 1.42"f+01. 2.6f1I\E+01 1I.2a7f-OI 1.007f-Ot 1.6'4F-OI CI.5ahl'-Ob 1.019f"OS 1.1\6RF.-0'5 4.243F-Ol 1.6;'iE-· 
~_222/) .00--1.1)0<;(t 0 t_,1.23'iE+0 1~_3. ';)1\9E+O 1 ., q. 90(\E~O I_I. t a:H -0 L _ i!. Q~ I F.-(I 1._1.1 Q"f -nt; _1..177.E-05_2. 3/'6f.-OS_1I .. QQ I E-~ 1_1 .. R061'-' 

O~ 0221\b.00 I.M?!'+O? I.SIl;>F+OI a~OIQE"OI 5.7181'-01 1.705E-Ol 2.0601'-01 1.1911f-0<; 1.07I1E-OS 2~726E-05 S.7?lF·Ol 1~81>0E-

O 
~ 22'12,00 1.071E+02 1.1I70F+Ol a~OI\2EtOJ S.,HiE-OI 1.751>f-OI 2.07 11[.01 1.700f-0C; 1.074F-O<; 2.737F-OS 5.IIOI'IE-Ol 1,11;>1\1'-

::tt j;:2Z9? 00,--1 ,P95Ft Q?_ I, 77<;r + 01._? .207r=t 0 I. S. 970f-0 1 _ 1.3'1 I f-O I _. I,? 1 ~f-O! __ ! .n"7F-~S ._.1 f 'SI F~05_? ?aOF-O~_ 5. 922f-0 1_'-. ~ 101'-' 
~ C?3~6.00 1:IlSQf,+02 2~Sb,ftnl 2._~Q'9F+OO b.737f-01 1.?9If-01 1.5?Of-OI 1.~SAf-Or, 2.22 uF·05 1.922E-05 b.70IE-Ol 7~77?E~~ 

~ . 2uOo.00 I.SaoF+o2 3.I~nE+Ol 3./'3I1E+oO 7.476f-Ot 1.510F-01 1.2ahF-OI 1.730F-05 2.0?OF-OS 2.0aAf-~S 7.u~IE-t)1 i.997f-
~ "T::1 l030.00_t .'11 tFtn2_-.3. 'n5rtOl_.3~ '1l5F.tOO , 7 ,1>2?E-Ol._ I.S,qF-OI I ,On1F-OI_hlJf\nF-n5_I.q71F:,0?_?~(\/12E-O'i __ 7 ./,?7F-0!_8!.b76E- . 
~ ~ ~u30.00 b.721E+OO 8~757E+OO 2~uOOE+OO 3~03Sf-OI 6.3431'-02 9.05qF-01 l.aS9E-05 1.?/'6E-05 1.796E-05 1.037f-Ol, 1,0961'-

/::"f t;} 21l49.50 2.0201'+00 7.'HOFtOO 5 .. 1I/l9E-01 2.91\2f-01 9.1I2E-02 b.29"F-02 1.8791'.05 2.0rnE-OS 1.115If-0r;· 2.9 A3f-01 1 .. 121>E-

~ 
f:.:i::J Zil u'1 ~5(1_3. '1571'-0 I_II: 6'i2f+nO~_ 5 ~ aQn[-o 1 _ Z, 9??F-0 1,_.9. n(lf -n2,_ t- .2?2f-O~_' .MI'iF-Or; _2 .noaf .. os _I ,fl4Sf-OC; _ 2 .. ?21f-OI_l ... 177f-

r----~~~6:00 5~1I5~f-01 1:11~F+OO 4,507E-Ol 1.300f-Ol 1.03IE-01 Q.S90f-"? ?2?9f-OS 2.015F"05 t.9bSF.-Or; 1.3U~F-Ol 1,!)OQE-' 

~ tl ~:~OO 2./lqbf.-OI 3._~~~~~~~~"E_~0~_3:~lIb_~:0~_~ 'q8= ... ~~ _ _=_._0~6::0~~~f-05 2.09IE-OS 2.1 ~~E-~'; ~.8_:~E-~~_~ ~=:E~ 
(1 
I ., 
,....~ 

CJ1 -

TIME II V W U V .,. U V \oj G.'1"l fllROq PSI ER~;-'--....J 

1611". QO_(l. n nnEtOO _ 0 :O~OEtQ 0 . 0 ~n 0 OEtOO .•. 0 ~OOOE+OO __ Q: OOOf'tOlJ ._.0. 00 OE+~O _l!. ~QQftn{l_ (I. n gnE+OO_O;O Ol\f +no_ p ~ OOOF+nO_ll ~oonf4 

Clbllb.OO O.OOOEtOO O:OOOf+OO. o.,oonF+OO. o.oonF+llO. O.onnf+OO .0.0(10£+"0 o.oonf+OO O.OOOftOC) O.OOOEtOO O.or)Of.+OO 6.00 0E"c=J 
1746.00 3.12'iftOI 6.1I'\lIftOO I.07'iftOt 7.7SSf··OZ /j~'i(l5F-n? a.7I>7F-0? 5.';>"'f-07 ",.Q9I\F"OIl 2.097F-06 2.12<;E-05 1~2ME-. 
HIO!!. 00_2 .~9/lE,tn 1 __ 9 .3 Q 3f + ~O _ ~,~ 72Et on ._1.1 At-f-O L. (I.l'Ioqf -(12 ~ (>.1 n 1 E:-O? _\ ,1I3 RF-06_ e. 6011E-n7 _1.7 nF-Ol>_IJ. /J 3'1"-0';;_2 ,2b7f· -
t60b~00 I.UQ?f+Ql 6.1I~bEtOO 9~62IlE.OO l.tb5E-O\ 5.Q3Qf-O? b.211F-O;> 3.730f-Ob 2.01'iF-O/l 1.?13E-Ob a.327f-OS 2.32Qf' 
16bb.00 3.213f+Ol 1.191F+ol I.OOIIF+O~ l.oOftF-OI 6 .. 70Qf-02 q.OI~F-(l2 IJ./J16F-06 2.SIOF-Oo 3.937E-Ob 7.a66F-OS 4.76I,E-
1926.00 _2. '17OE+Ol _ 1 ~ 120f to I .. 9.;:>3 ,F,+OO I. 7?QF -0 1 .. 1. t 7b~ -0 I .1.0 ,7f-o 1_ b. Oll/IF-Ob .. 6. b'i~f-Ob _ ? 3I\IJF-IlI,_1 ,27I1E-IlIl_7 ~9nE-

C

19116.00 1.730[+01 ?OO~F+Ol 1.,02PE+Ol 2.111')1'-01. 1.IB'lf-OI I.U~'\F-Ol 6.q~"f-Ob e.60Ilf_06 1.I.09a<-o(, ;>.197f-OIl I.Sl0E---' 
20Ub.OO 2."7UF+OO 1.92tE+Ol I.QIIOftOl ?7lIlF-OI q.RII2f-0? l.b72f-OI e.Q?7f-Db 1.IS9F-OS 9.R7IE-06 3.la/Jf~OQ 2.0S7E. I 
2092~ Oo'_1.1:07E+0 1_1.3111F.+0 1 ,.2.1 7l'E +01. 3~?0! .. -0 1 9. ~?/'F ~02 _ 1.1J09f-O 1_. II. 7'lM' -nil., IJ. 91l0E-Ob_ ! :03 H-OS _ 3 ,/JOl)F-OU_l ~b 11 E· ! 
210b.OO 1.671ftOI l~tb5E+~1 2.2qIE+O~ 3.a?lIf~OI 6.6b3f-(12 1,1h~F-OI 1I.7q~F-Ob b.rbRF-llb 9.?70f-O,6 3.7r,6F.-~/j 1~57?F-
2166.0,0 u.~15E.O\ 1.4?~r+01 ?b9QE+bl 4.?U3F-OI I.OIA~-Ol 1.bOOF-01 'l.529E-Ob 1.020E-O'S I.ft~flf-Or; ~.q~aE-oq 2.052[-
n2"~OO_b.q'll.f+Ol _ 3~?'I/JF+al l~qIAE+Ol a,q,\lIF-OI 1.1>/11["01, 1,67tF-OI 1.1(17F-05 ?53~F-0r; _7;SI\2E-n" _ b~aIJbF-oa _2~23nF' 

C

221'-.b.OO 1.04IE+02. 3~"ltF+Ol 2.,Oo'IE.'01 'i.711.f-Ol 2.'HE-Ot 1.J3QF-OI 1.19Ilf-05 l.b?lf-O'5 2.lIa?E-0'5 8.00l>E-Oli 1,9/J"E.~ 
22'12.00, 1.07bE+02 3.IJ711ftOI ?7IJ7EtOI 5.7<10F-OI ?,33Rf~Ol I.IJI5F-01 1.?O~f-0'5 1.~Il'F-05 2.S'ISf.-05 R.QlbF-O/J ?07bF.· 
nq2.oo, __ .\.09af+02 .... S??f.Ol 1:3b7Hnt C,.'1ISF-(11 1.23PF-OI 1.3'1?f-n! I.OI>"if.-OS .. t.7I\Qf-~5 1 .. 910f-l)<; 1I:5'1llf-nIJ_2~0;I\E-
234b.00 I.USIJft02 2.607FtOI ?73at+OO b.733F-OI 1.302E-Ol I.S27E·~1 1.05AF-05 2.7?bE-ns 1.'1\'1E-05 1.0')9E-03 2.ulbE· 
2406~OO 1.8701'+02 3~I~SF+01 3~"Rbf+OO 7.u7af-Ol I.'i??~-Ol 1.2/J9f-~1 1.210F-05 2.(12<;F-05 2.n07F-OS 1.53.E-03 2~S7'E-
ZQ30.(lI)·_I.Ql~f.+02,._ 3. V;IJEt01 3.373F.+nO 7 .I>;>Of- n1l.Sb')[-1)1 l.~QAf-(\1 I .u7"[-(\'i __ 1.97 I f-O<; 2.(\82F-Cl'5 _.1.6A~F-n3 _2.31I1E-, ___ -. 

"C~1!30.00 6.7nF.oO 1I.7n7E+00 2./JObE+on i5.03Sr-Ol /I.·B'H'-07 ?,0l-4[-0? 1.0')9[-0'; 1.9/,/\F-OS I.HnF-o'5 b.a27E-oa 2.011.!f.· I 
I' 2ua9:S0 2.nI7E"00 7.17IE+00 S~lIb'lF-OI 2.'1/12f-Ol 9.101[-02 6.?r)Qr-02 1.!l79F-OS 2.00'F-OS I.RSlf-O" 6.b,a[-01J ,:IJ/)IJE- 1 
" 24a9.50 __ :S~'1a6f.-OL lI.bS?EtOO 5 .. 4'17E-OI 2.'9?;>f.-Ol. 9.27?E-02 /).22 IJ f.-02 _1.M'5E-O';) _2.0nIlE-tl'j_l.MC;E-05 __ b .. 1J5I\F-OL-\~/jIJ/)E---.-.J 
• 2Q66.00 5.6SbF-O\ 1,17,)~tOO Il,S/lqE-OI 1~]aOf-Ot 1.032E-Ol 4.aQ?f-D2 2.72'1E-OS 2.ot~E-05 1.96RE-05 3.717£-oa t,lQ2E~ 

2462.00 2.oQ'iF-01 ~.q07r+oO 2.91QE-OI 3.84S(-02 1.3Qftf"01 3.067r-nz 2.505E-05 2.09IE-05 2.t08E-05 1.318E~Oq 1.013E· 

'\ Aoiii'iI'o'N"iC-STATEESTIMHES 10T TOUC~ on~N (to TO 24" ... -- .. - .. -------.. --------
• 0.3'53E-oq I~IJbIE-OII 1~IIRAE-09 Q.7111E-06 8.1C;qE-Ob 5,RObE-06 7.16ftE-OS 1;680£-05 
'. 3.bIj5E1O.1l...-.3~672E-01-2_2!'>5E-Ol_~1.092E.-05_.,1.080E-Ol _,2_186E-11, ____ · ___________________ --' 
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n 
I 
~ 
C):) 

,-,.~ 

~ 
f~ ~----... L~"; ~ "l-..,~~t ! ... r,,,,...;.;;! r:..::..::: -.~, c:::::: r:: .~~J t' .... 

.--- ... _,~ ---SYSTEM A_. GROUP _ 7. ___ .. " 'GYRO BlAS DRIFT - X,Y,l 

L.,TIME ___ :~S,~~O~_~S~IMAT~_.~~ROi. _ ... _.... ~E~OCITY ES~IMATE ERRU~ PLAT~ORM TILT ESTIMATE ERROR 
RD' .C 

1686.00 Z.96~E.0) ~.749E+Q3 8.602E+03 1.312~+OI 7.397E+00 

C
.1686.00 .5.7'.01:+03 .. 5.306£+03 b.41,61:+03 1.48H,+01 6.1'191:+00 

1746.00 ).lOaE+.03 1.170E+03 5.580E+02 8.8'.5E+00 1.118E+Ol 
1806.00 4.0931:+0J 1.217E+03 4.9171:+02 1.0941:+01 1.0741:+01 
1806.00 ---2.130(+0) _7.5116(+02 ,. 3.09610+02 .... 6.8(.01:+00_1.041£+01 
1866.00 1.6581:+0J 7.9051::+02 4.059E+02 5.BOOI:+00 1.021~+01 
1926.00 1.241£-OJ 9.110~+02 3.066E+02 5.111E+00 1.155E+Ol 

r--1986.00_:7.0b9::+0.(_I.J,{9c+U3 . 1.8111:+02 .3.242E+00 1.4131:+01 

I 2046.00 1.M43E+Ol 1.51ze+03 5.300E+02, 1.776~+00 1.~42~+01 
2092.00 1.2641:+02 1.2541:+03 1.4631:+02 1.4971:+00 1.2011:+01 

___ 2106.00 -1.253£+O.l. ,.1.1601:+03 2.983E+02 1.4(.5£+00 1.015E+01 
2166.00 2.5731:+02 9.J9~E+02 8.9941:+02 2.52BI:+00 2.899~+00 
2226.00 5.244c+02 7.244E+02 1.49Hc+03 2.831E+00 1.460E+00 

r--.2286.00 _ 8.439~+02 .• 2.320~+02 _ 1.8281:1-03 3.1.48E+00 4.5831:.00 
) 2292.00 8.619E+02 1.~d1E+02 1.875E+03 3.167E+00 4.761£+00 
1 2292.00 9.oJ1~+02 1.2171:+02 9.90bl:+0? 3.879E+00 2.703t+00 
L-Z)46.00 __ , 1.339~+U3 . 1.319~~02 2.814HOl 4.862~+00 9.2281:-01 

2406.00 1.'75t+OJ 1.7J7t+02 4.051E+01 4.959E+00 1.3382+00 
2430.00 1.600c+OJ 1.811E+02 3.630E+01 4.819E+00 1.433L+00 

___ 2430. 00_ .5. 610(+0 1 ,6 •. 31 51:+01 . l.104E+Ol .7.'192£-01, 1. 8B2E-0 1 
'L2449.50 9.20RE+OU 7.1771:+01 4.197t+00 6.13at-Ol 2.8841:-01 

• 244~.50 5.8~7E+OU 7.370t+01 3.899E+00 6.004t-Ol 2.682E-Ol 
2466.00-1.022'+OU_ 6.6091:+00, 1.96,OEtOO,.Z.410E-01 _7.210£-01 
2482.00 1.813E-01 1.780E+Ol 6.2Z8t-Ol 4.813E-02 8.452t-Ol 

f-~ TlME--· U " w U 

I 1686.00 3.267E+03 1.145E+04 4.196E+03 l.l11E+Ol 
L--- 16Bb.00 _ .• 5.6911:+03 1.6901:+03, 8.167£t03 1.462E+Ol 

1746.00 3.0901:+0J 1.'07I:t02 1.106e+03 8.707E+00 
1806.00 4.07]E+03 I.U04t+03 1.014E+03 1.082E+Ol 

C
-1806.00 .' 2.120t:+OJ .5.338E+02 6.513E+02 6.773£+00 

1866.00 1.850E+OJ B.6bOt+02 2.635t+02 5.142E+00 
1926.00 1.237t+03 6.211L+Ol 8.2191:+02 5.140E+00 
198b.DO" 7.046t+O.l ,8.Jl>b€+IU 1.ll3E+0) 3.22210+00 
2046.00 1.8)7t+02 1.383£+02 1.)97~+03 1.7721:+00 
2092.00 1.259E+OL 4.6691:+02 1.1731:+03 1.496E+OC 
2106.00_.1.250;+02 5.3:'61:+02 1.0121:+0) 1.466~tOO 

I 2166.00 2.571E+02 9.)'171:+02 B.996E+02 2.51BI:+00 
2226.00 5.242E'02 1.647~+03 2.374t+02· 2.615E+00 

~_228b.00 .. _ 8.436E+0.( 1.1'JBI:+03 1.401~+03 3.127HOO 
2292.00 8.b78E+Ol 1.069E+03 1.553E+03 3.1b7~+00 
2292.00 9.b3~1:+0~ 5.''13to+02 8.2022+02 ,3.8651:+0U 

u 2406.00 1.575~+03 1.7~~E.02 4.0B9E+Ol 4.~571:+00 1 
__ 2346.00 .-1.3J9~+03, 1.3~5E+02 2.!l49~+01 4.6~9E:+00 

" 2430.00 1.5'19!:+OJ 1.826£+02 ).653E+Ol 4.1I1il£+00 
"L--,2430.00 _,5.t.l3E+Ol ,6.314c+Ol . ;':.1001;;+01 7.Q901:-01 
, 2449.50 9.238t+Ou 7.1771:+01 4.154~+00 6.137E-Ol 

244Y.50 5.89810+00 1.3701;;+01 3.6501;;+00 6.002E-Ol 
, r--,2466.00 ._1. 020t:+00 - 6.607':;+00 1. 965E~00 2.408E-Ol 
• 2482.00 I.SI0E-Ol 1.7eOE+ol 6.313E-Ol 4.871E-02 . , 
• , ADDITIONAL STATE ESTIMATES AT TOUCH DOWN 110 TO 241 

" 
".4811:+00 
3.6I.J2EtUO 
t..04.1~+OO 

~.5'I7E+00 

2.9001:+00 
8.4051o+UO 
4.052(+00 
7. 13bt:+00 
1.5491:+00 
5.2'lbl:+00 
5.022t:+00 
,.8961:+00 
8.2011:+00 
1.0731:+01 
1.0341:+01 
5.0151:+00 
9.262(-01 
1.3431:+00 
1.4371:+00 
1. 6Slt,-0 1 
2.BB4E-Ol 
2.663E-Ol 
1.20'1£-01 
6."521:-01 

5.969E+00 6.298E-04 
1.2051::.01 6.295t-04 
4.39bE+00· 1.502E-04 
).2'.51:+00 7.911'>1::-04 
3.416E+00 b.3521:-04 
3.0BIE+00 7.2111:-04 
2.571E+00 1.46~~-04 

3.52SI::+00 7.1.5610-04 
4.792E+00 ~.1C,1E-04 
1.4'>lE+00 9.991E-O', 
2.584E+00 9.Q66l:-04 
8.0~71:+00 1I.20!!1:-04 
1.06'>E+01 1.1591:-04 
1.046E+Ol b.8001:-04 
1.053E'Ol 6.794E-04 
4.782E+UO 7.792l:-04 
2.0311':t00 9.0~3E-04 
1.391E+00 8.311t..,04 
1.023E+00· 7.954[-01, 
7.324E-01 
3.671c-Ol 
3.b071:-01 
1.51'>E-01 
7.2371:-02 

w 
8.398£+00 
1.326E+01 
1.04'11:+01 
9.667E+00 
I.C62E+Ol 
6.6241:+00 
1.113E+Ol 
1 • .(341:+oi 
1.60BE+01 
1.087~+01 

9.1tl5E+00 
1I.0blE+DO 
6.96'>E+00 
3.927E+00 
5.167E+00 
2.2b41:+00 
2.03bl:+00 
1.394£+00 
1.025,,+00 
7.326E-Ol 
3.673E-Ol 
3.bl01:-01 
1.520E-01 
7.230t-U2 

8.103E-04 
7.7101,-04 
7.70IlE-04 
7.436E-04 
1. 3891:-0lt 

u 

6.396E-04 
6.3-))1:-04 
7.561E-04 
8.034E-04 
b.411t-04 
7.251 (-0', 
7.50bc-04 
7.4.161:-04 
8.169E-04 
9.'1151:-04 
9.94bL-04 
6.190[-04 
7.1381:-0', 
6.7113E-O', 
6.717E-04 
7.7BU:-04 
9.056t:-04 
8.3221::-04 
1.9>I,E-04 
8.1031:-04 
1. nOI:-04 
1.708E-04 
7.438(-04 
7.3891:-01, 

3.305E-04 5.736E-04 
3.275t-04 5.7L'tE-O', 
4.11115E-04 6.7't8E-04 
~.0~7E-()4 7.034E-04 
4.155(;-04 1.0161:-03 
4. 770~-04 1.1511£:-03 
4.6b'tE-04 1.3841:-03 
4.411l-04 1.C,011::-03 
5. ~3'11:-04 1.8'.lE-03 
2.7681:-04 1. 3't41:-0 ~ 
3.21310-04 1.056::-03 
9.211(-04 1.68:'£-05 
1.115E-03 4.776E-04 
q.902~-04 7.0'111:-04 
9.8281:-04 7.107E-04 
4.6901:-04 4.1091:-04 
1.2t1BL-0't 1.430E-04 
7.1301:-05 1.8251:-04 
4.1091;;-05 1.933£:-04 
4.093t-05 1.281t-04 
2.950E-05 \.436E-04 
2.9571::-05 1.4211:-04 
3.757E-05 . 1.748E-04 
4.2931:-05 

v 

3.0,,11:-04 
3.051to-04 
4.012E-04 
5.411E-04 
8.569E-04 
5.8')21:-04 
1.275E-03 
1.36010-03 
1.'101E-03 
1.1M3E:-OJ 
9.J3'1~-04 

9.2Bll::-04 
1.01110-03 
1.709E-04 
3.1211:-04 
1.31',1;;-04 
1.274E-04 
7.0'171:-05 
4.311E-05 
4.089E-05 
2.981~-05 
2.9861:-05 
3.768(-05 
't.2a51:-05 

1.186E-04 

w 

5.77',E-04 
5.728E-04 
1.219E-04 
6.707E-04 
7.209E-0" 
1.1U5E-03 
7.082E-04 
1.0501:-03 
2.860£-04 
6.965E-04 
5.92Je-04 
1.008E:-05 
6.728E-04 
1.203E-03 
1.173!;-03 
6.l0ge-04 
1.423E-04 
1.8l',E-04 
1.932E-04 
1.Zd 1£-04 
1.436E-04 
1.4271:-04 
1.746£-04 
1.768E-04 

1.143E-07 1.B41E-07 1.146E-07 4.05010-05 
1.613E+Ol 7.611E-Ol 1.523t:;-01 2.137E-05 

2.475E-05 
5.7321:-02 

1.2"lE-05 
6.3641;.-11 

2.818E.-04 1.192£-04 

-" .... - --"-"--J 
ALTITUOE VELOCITY r 

RATE ERROR._ HAG ERROR 

1.100E+Ol 4.874E+00 
1.431E+01. 3.568E+00_, 
8.8391:+00 5.427E+00J ~ 
1.0Y41:+01 4.7401:+00 ' 
6.8411:+00 2.389E+00 
5.8121:+00 7.641£+00 
5.1761:+00 1.000E+00 
3.2561:+00 7.4'161::+00 .. , 
1.767[+00 1.413£+00 J .. 
1.4861:+CO 5.258£:+00 
1.466E+00. 4.914E+00_ 
2.541E+00 2.621£+00 
2.855E+00 7.783E+OO 
3.157E+00. 1.014E.+01-

1
" 

3.194E+00 9.767E+00 
3.8821:+00 4.369E:+00 I 
4.S6JE+00 ".2.739E-01--, 
4.961E+00 3.425E-Ol 
4.822£+00 4.532E-01 
7.982E-01. 6.165E-02 __ , 
6.125E-01 1.679E-01 " 
5.9901:-01 1.502E-OI 
2.409E-01 .1.078E-01.--1 
4.897E-02 8.444£-01 

GAMMA ERROR PS I ERROR -1 

2.176E-03 ·1.504E-03 I 
Z.8nE-03 2.833E-OJ __ 1 
2.435E-03 2.770£-03 
4.196E-03 3.('51E-03 
2.604E-03 3.932E-03_, 
).545E-03 3.'119£-03 I 
4.388E-03 a.50lE-03 . 
4.0091;;-03 1.280E-Ol _..: 
2.2~5E-03 1.976E-02 
I.S30E-03 1.244E-02 
2.050E-03 1.057~-02 
3.4B7E-03 1.009E-02 I' 
5.097E-03 9.268E-03 
6.1641::-03,5.160E-03,_.J 
6.743E-03 7.6]0£-03 
6.bOlE-0] 3.344E-03 
1.6b5E-03 3.221E-03 _, 
1.035E-02 2.873E-03 ' 
1.091E-02 2.219E-0) I 
1.7801:-03 .. 1.62dE-03 . .....! 
1.496E-03 8.536E-04 
1.457E-03 8.368E-04 
7.591E-0t,,_ 4.167E-04. --1 
2.020E-04 2.388E-04 I 

._-,--"----, 
3.691E-05 

1 
1 

-., 

.--""--------' 

J 

i j 
J ! 

-----~ 

I 

I 
~. "·""':;.!1oO .... , • .,>l·,~I.,"'''''''''4-;''"'-, ·~,,,,,,,,·,,,,,~,,,,,,,,."~'::t~'; ""I. 
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SYSTEM A GROUP II 

C"~ .-­
iMHl*'~! 

" 

~~ , 
1.-"". 

(GYRO M~SS UNAALANCF • I~S 

.'" ~~ ~l - . , .... -,..,.,. . -­, r""'-........... 

. .,-___ pnSTTIO"l ElITtMATE ERROR VELOCtTY fllTHUTE fRROR PLATFl:1RM Ttl T ESTTI4ATE ERRnR ALTYTU",. VELOCITY 
~TIHE R' - - n .... - - C ------- R -- 0 C ----.-... ,,--- .---.- --0 .------. C - ---jUTf fQRnli-'04&G ERRriifj 

L-t "8"~ OO_A.lIqhF+Ol._?, ~ 3AOE+Oi! _ , ~ ";72E+o3 _3.1I/j3~ tno _. b.1I77E-0' __ , _1I\6F_tOO .. 5 .57"E~0'.i __ t .t;IJIJE;;'O'j _. 2.7/ln:-05 _.3. 11 11 EtOO _II ~tl()RE-"~-.-J 
1"66.00 ].512f+03 1.60~ftnl 1.3D5E+0] 1~1'i7EtOO ~.llaf+OO 1.7tl~FtOn 5.52~E-O'i 1.'iQ7f-OS ,2.7~5E-OS 1.1SQE+OO 1~2IUftOO 
!Tab.OO 1.3??EtOl 2.QQ7f+02 5~llIE+02 S,a53f+00 1.QI5f+OO 2.5~2FtOO b.1I2IE-O~ 1.17~F-oa 1.156f-e, 5.1I0QE+OO II~S~2f-Ol 
180b.00 6.7~AE+D? 1.7Q'EtD2 2.7aQE+02 ~.807f+QO 1.13IE+OO l.tl?~E+O~ ~.17~E-05 1.lIhUE-OIl 1.160f~oa 'i.R?7EtOO 1.21"E+OO 

C 1/l(\b;OO-3,U'IClE+C7-I:RIJ1F+02- 2:Q70F.+02 10.1 'i/>f.+OIl 1.1 "'7f+Oo 1.'i30'+00 1.?/,7f·Ou \ .'iIJqF-OU .. l.bOIl:: .. 01i - b.'llctOO-I'\~51)'lE-01D 
l/lbb.OO 7.IIJqF.+02 1.'i~1E+02 2;707f+0? Q.o1?F+OO 7.55hE·Ot I.Q~lF+OO 1.55uF·Ou 1.6R5f-Oa 6~S31r-05 U.056FiOO l~nl?F.+nO 
1'126.00 6.AlIF.0? ?hQ1F+02 2.qaQE+02 ~.bltE+OO b.l~OF-OI 1.237f+OO ·1.BbRE-OO 1.81AF-Oa 7.13~E-D5 3.S'lUf+no 1.776E+on 
t 'HI 10 ~ 00-3. aa 1 F t07.- 2~, 3 ,£+02 . 3 ;;>5UE+02 3. b02F.tOO Q. qO~f.-O I -1 ;O'1?f + 00'-2 .??7E-Ou ~ I.la OE-oa -9 ~307E-05 --3;51\7F +00 -- 1. 31QE+on 
20~6.00 2.u23EtOI Z.btQF.+nz 2.?USE+02 3.6a3f+OO 9.?37E-Ol 3.2uIE-OI ?337F-oa 5.SIOF-~S 1.;a3f-oa 3~832E+OO 1.227EtOO 
20Q2.00 l.b?nF+02 7.707f+02 ?:557E+O? 1.893F.+OO 7.Q7~E-01 S.3Q7'-01 2.303f-Oa •• bI2F-05 1.0&5f-na 3.8IlQF.+OO 9.272F.-Ol 

C 
21 (\ b~ 00-2: 220f+02 - ;>. uR~E +02 ;>. AI OE+02 l:qP,Of +00 ";7 ?of -0 1 - 7. 'i'HF.O I -- 2 .10ilf~OU .. a. II I '5f"OS -13:' 62E-0'5 - 3. Q77E+OO - Q;9'lSE-n 1~ 
Zlbb.OO u.P,6?ftO? I.U QhE+02 3:q,OE+O?' a.?77E+OO 8.216f-OI l.bU7FtOO c.U&Af-OQ t.R7aF-OO 1.31~f-nu Q.275F+OO 1:59UE+OO 
?<:2b ._OO_J! "i'1 11:+02 _ 1>,!aOOE-+ (\ 1_ . 5~ 0:3 1 £~02 u •. 10bF +00 _.1, •. 32R[ +00 _ 2~ Ob?f. no_. 2. 6()OE·0a._, • qAI>F.-OL 1 ~ 660f-na_ a •. :3 t 1 E+OO_II ~ 705E-O I. 
22~b.OO 1.0b2l+03 1.170F+02 ~.~b5E+0?, 1I.1I8n[+OO 2.ll~E+OO 2.0b7E+00 ?b9r,E~Oa 1.607f.~oa ?I09f~OU 1I.49IE+OO ?.~~AE+OO 
2i'Q2.00 1.0Qlf+03 1.1,20(+0<: <;.b4<;E+07. 1J.5n6f+OO 2.I7IF+OO 2.07')F.+00 2.69'1f-Ou 1.61J5E .. 1l1l 2.llIlE-OIJ 4;S13E+OO 2.12~E+no 
??9?00 1.12~F+03 I.SR3f+n2 3.o~7E+n? 1I.7bbE+OO 1.55~f+nO 11.'153,-01 2.,)5~E-Oa ?70If-05 1.232E-Oa ~.76qE+OO 'i.511f-OI 

C
23ijb~(\O-I:UVF+03~·-2:U1J?F+02 -1.'~nE-tOI·- 5.171(+00 1.1l7I!f+OO ·1.C;72~+OO -- 2.IJ'l3f-OIJ -1.lIlq~-Oq -·a.bnE-OS --'5:178£+00- b~f\/"(-O?~ 
200b.00 1 •. b7IE+03 2.A?7F+02 !~U4'1E+Ol 5.2!DF+OO 1.\qOE+OO 1.IIOFtOO 2.D\GE-Oa a.3'<;~-05 6.777E-05 5.218E+00 I. U09f-01 
21130.00 1.70'lE+03 ?.AqSE+02 3.ob1E+01 5~IObf+OO 1.IS7E+OO 8.II~bf-OI 2.ub1E-OU 5.5a5F-OS 7.380E-OS 5.112Et~O 1.609£-01 
21130.00-6. 009E.+91-& :5HHo I - I. II 7 i\F +0 1-- 8; I ~U·Ol·-I. b21 [-0 \ - 5.11 I OF.O 1 -- 2 ~ ]9IJE-OIJ-5. 31 of-OS-Q;2b4f-Ob- 8 ;,18E .. 0 ,- 3.15'1E-O i 
21111'1;50 tl.Rl?E+OD a.5'ilE+01 1.l03E+OO b;IQ~f-Ot 1.32IE-01 2.qnRf-OI 2.410E-OII 2.~U'1E-05 1.7b~E-05 6.II'iF-Ol' 2.IJOhE-OI 
24Uq,SO 1.?OIE+OO 2.RhIF+Ot 2.R?OF.tOO S.7R~E-Ol 1.807f~01 2.822£-0\ 2.Qb~E-Oa 2.8\8E·05 t.lln3E"n~ 5\7R'lE-OI 2~RQRf.-OI 

Q II. 1>;'.00-1.1 01 E+OO -b.'1£l2F-O I - 1 :497E,,"00 -.? .35q1'-OI .. Q."i31 1:-02 -~ 1.£I;>9f-0 1 -2 ,';1>5f-04 -1.IJIIIlF·or; -2;]lJ7E.05 -2. 3bOE,,01-t.l)b4E-OtCJ 
2482.00 3.601E .. OI 3.5b5F+OO 6.UbRE-Ol 4.U?9f-02 6.819E-OZ 5.b?9F .. OZ 2.bbOE-OQ t.15qf-05 3.571E-05 II.Q'IJE-n2 6;822£-02 

-TtME--- 0------ V .... _- til .• --- •. tJ ---···V· .... ---- w ·-··,---·U· V \iI---c .... itlj-ERROICpSr-fRROq 

106b.00 0.110F+03 e.ua?E+~2 3:602E+00 1.0br.f+OO 9:33I>f.Ol 5.'i73F-05 1.~2IF-OS ,2.66bf-~S 6:921F.-04 1:~02E-oa 

.-

L
·lb~b.00·--]'~?IE+03. "\ :no'1Ft03 
17a b .00 1.31"iE+0; 2. RI;>£+02 
1601>.00 b.723E+02 Z.3 A'1E+02 
t60b.00 - 3.lIl'Of+02 - l.bb?F+o2 
16bo.00 T.IIQE+02 Z.57SF+02 

1;~02E+03 
1~11?<;F+o3 
5:,'ln+02 
i!.'40E+02 
2:;'17£+02 
I.RiJbF+02 
1.a5bF+lI? 

, ;nu1' +00 -- 1 :2D6f.t 00 - 2 .lltl8f +tlO- 5 :S7?f-05 .-·, •. C;U.';'F-1l5 -- 2: "".IIE-OS - ? .1J0bE-OU . 0; ~23IlF_n4J 
5.1l1bE.tDO 1.077f+00 3,03ar+00 b.ablF-05 1.757F.~05 1.7QOE-oa l.a35F-03 8. 0Q QE-Oll ~ 
S.AiJ3F.00 1.2~lf.OO 1.1\06E+00 S.i!16F-05 1.'l"5F~n5 I.QIlRf-OO 2.157E-03 b.A7RF-OQ 

1920.00 6.391\,+02 1;75P,F+02 
(1'98b.on--3.113(1."+02 3~912.r+02 

?Ollb.OO ?UI~E+OI ?RI?F+O? 
?0'12.001.~IT1'+02 l.o5AF+IlZ 

~ 2106.00 -2.;>17E+02·" "'."05(1f+ol 
21bb.OO u.R55E+02 l:a12F+02 
;>226.00 7.5~2f+02 a.~?lf+02 

C
i'2£-6.00-i.Ob?f+03· u.Il'1QI'+(I2 
7?'17..00 1.090E+03 U.hsuE+02 
22~2.00 l.l?1f+03 3.?~bf+O? 

·,nUb.OO -'1 ;oll£+03 2.1J1I'>t:t02 
2D~b.0~ 1.67uE+03 2~R~?E+n2 
2u30.00 1.709F+01?QIIE+o2 

t'r-ZIl30. 00 '-1>. OO~F +Q,\ 10 ;SR3f+o 1 
"LZQlj9.S0 tl.7I\~E+OO 1l.<;53E.+Ol 
" 2419.50 1.11I6E+00 2.11/'111'+01 
• 2401>;00--·I.10If+00 h:'l37F.Ol 

2a82.00 3.IIOIE .. Ol 1.56I1E+00 , 

. 5.736£+01 
I:QQqF+n;> 
3.572E+(l2 
3~70If+Oi! 
3.'165£+02 
2.'2/1F+02 
;:>.9I'1F+02 
3.IJR?E+02 
1:32I1E+02 
2.(142£+01 
3.5IUF.+Ol 
3:,02E+01 
1.1I"'7E+OI' 
3.IQ?E+00 
2~/lUllE+OO 
l.uQ1E+nO 
0;/l90F. .. Ol 

'6;109<+00 9./oIIlE-n!·-·1.bQOF+00'-I.?6IJF-OU -·1\.13/,f.-05· 2.075f-OU"·-2.273f.-03 6:211';E-OlO' 
U.07of+OO Q.R'1IE.-OI 1.556<+00 1.~U9F·OII 1.£I17.-0u 1.126f~OU 2.0hQf-n~ 1I.233F. .. oa 
3.I>I~F.OO \.202E+O" b.5'hf-ot 1./lh5'-OU I.O<;I.-OQ 1.64Qf-OQ 2.SntlF-03 s;ooaE-oa 
1.bI\5F+no 1.0'li>f+OO 4.'iIlQ'-01 i'.??5F-Oa '1.1\5'>F'-0<; "1. ,03E-!\Q .3.h03£-03 11.03"1'-011 ~ 
3.8Q3f+00 5.13~r-01 6.3IhF-01 2.l37f.-Oa 1.?Q~f-oa h.589F-~'i u.u;>?F-n3 I.Ol'lf-03 
3.893~+OO 2.QQ7E-OI 9.17~f·OI ?30UE~OU \.077f-Oa 6.36S.-05 U:?SbF.-03 l:nQ6f-03 
1.Q7 Qf+OO ".1;>7£'·01 6.~hqf-n\ Z.30QE-OU 'l.2~0F.-OS 7;1>2u1'-OS-Q.3QhE-O)· q~82aE-oa 
11.2701'+00 8.'01(-01 1.6~O1'+OO 2.470f-OU 1.875~-OQ 1.31Rf-0~ II.QQIJF-03 ?075F-O~ 
1I.295F+00 1.0aRE+no 2.2DO[+00 2.~01E·on 2.UbGf-1l1l 7.8&2f-05 5.R07f-"3 2~9RRf-03 
1I.1I7'>F+00 2.'13H+00 II.Q;>"E-O\ 2._.6Q'iE-OU 11.6511'-05 - z.nIJlf-tHI.·. 7.073E-03 6;3blf.-O/j J 
Q./l97f+OO 2.Q~"'f+n(l 1I.'i~qf-OI ;:>.70?F-OII 2.l>a3F·05 2.bhhE-OII 7.17r.F-03 b.675F-oa 
1I.75Q(+OO l.alafton a.b~;>E-OI 2.~c;~F~oa 7.'i25f-05 l.oloE-Oa 7~122F-n3 1:?~7E-03 
S.17lf+OO 1.0llOE.tOO 1.57(\r+OO-·2.tl90( .. OIl" 1.1I2IE-Ou - 1I.0:;2'1f-05 "/I.20?I:-Ol- 2.Q'1I\E-O~ 
S.232f+OO 1.196£.+(10 1.111f+00 i'.ulaE-oa 6.3hOf.-05 1I.75(\f-05 \.06QE-02 7.2Qaf.-O' 
5.I05F+00 1.IQIE.OO ~.1I7?F-Ol 2.a61f-oa 5.5/,6F-n5 7.37;>E-nc; 1.111;>f.-02 I.AR1E-03 
6;1(\UE-OI 1.6i'OF-~1 S.uOI\f:-OI 2.3'1IJE-OU 'i.3nr-05· Q •. 2~'iF-O&· .1'-.bh!)E-03 -'~7.02E"03~ 
o.IOSF-Ol 1.~2nf-Ot ?907F-01 2.47oE-nu 2.6bIE-05 1.71>2E-05 1.317F.-0] &.75uF.-oa 
S.7~1E-O\ I.RObE-OI 2.8;>1E.-Ol 2.~6'>E~OU ?8?qE-05 1.IlRlf-O<; 1.221£-0' b.55IJE-04 
2;'59E-01 9.5351' .. 1)7 I~U29f-Ol' 2.'ib'iE-OU l.u<;<;E-05 2.147F.-OS -b~:nlE·OII-]~QI6E-OIJ 
U.u2QF.-02 b.~77E-02 5.b3lE.Ol 2.6bOE-04 1.158E-05 3.S71F.-Oo; I.UQ2E-OU 1.860E"0/j 

! 3.607E-01l ~.07DE-0~ 3.6b5E.OA 3.0Q5E-05 
• C.-OOITIONAC-STATE ESTIMATfS AT TO.lICH DnWN CIO Tn 211) 

• 3.IIIOE+00 ':,511£"0, 3.507E-Ol 2.3106["05 , ----. . . " ,~. . -. .. 
2;168f.-Oo; 
1;,T63E-Ol 

1:070E.05 . ~-;.~;~E-::04- 6.5b2E-Oo; 5.276E-00; _ .. ] 
3.2}QE .. J .:=..1 ______________________ --'_ 
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~YSH:M A GROUP 'j 

~~.a-t 
.-d,--'\"·; 

.. ~­
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.'t'i"Y.,I .. "'''''' --, ~";.., .. 

.. ,... .. ''' ... ~. 

(GYRO G-2 eRRORS 

) PO$iTION eSTIMATe ERROR VELlCITY I:STIM~Tc I:RROK 
R - 0 I. 

PLATFORM TILT !:STIHATE lRhOR 
Rut 

ALTITUDE 
RAT!: ERRQR 

VI:LOCITY 
MAG eRRlJR 

" .1 

-0 
t;ij. ~ f-r:IlS . 

~~ 
£>t"t 

~~ §: 
() 

~ 
(Xl 

--_.~T1/,(I:._ .. R 0 C 

16Sb.OIl 3.2.75HOI 1.243£+vl 201l5E+ul 1.0",9:;-Ul 4.6621:-02 3.616::-02. 5.56J~-06 6.<;94E-07. 2..4J71:-06 9.62SE-02. 5.2U6G-02 
1656.00 1.7951:+01 2.7~S,,+1l1 2.2bV'::~OI 5.11li'-02 5.~14,"-u2 1.633::-J2 5.5 .. JI:-06 7.0851:-07 2.4!Hil:.-06 5.339E-02 5.435l:-02 

__ ,_ 1 i4t>.CJ Z.S03l:+01 1.214t:+v.l. b.l73~t-Ca 6.0771:-02 4.9117l-1.2 t>.u8Z2-J2 4.201l:-06 1. 122l:-{Jb 2. luSE-v6 6ov74~-02 4.;'32l:-v2 
lev6.u,l 2. 926E+ ... 1 1 • .;67 .. +;)1 2.aSSt.vv t> .. 4J9l-v2 2.<;?5t:-v2 5.J31~-\)Z 3.tt3E-vo 1.9S7.:-06 lc72,l~-06 604311:-02 4~015C-VZ 

___ 1S(.6ov.J_105~tiL+<.IL. 7 • .JJBc+vO 2.UnetvO ,3.47Ji:-02 ,_ 2.819..:-02 3.61Je-D.!._5.11lti-Oo.,,2.153E-06,_ 2.'12.1.1:.-06 _ 3.476[-D2_ 2.4!>7t:-u2 
1606.UU 8Q596E+OJ 4.4&11:+vJ 3.u52ctuJ 2.056t-02 2.7591:-02 3.25J:-.J7.· 6.1~aE-u6 20314E-06 3 c StTE-06 2.055E-v2 2.264E-02 
IS26.uJ 5.36d!:tUJ 3.e~;L+JU 2.441~+CC 1.i96t-02 2.4~6i:-02 2.281~-JZ ~.S3)~-o6 2.387t-06 4.510C-06 l.b02e-02 1.711E-u2 
U86.0J 2.319t+O;) 4.7~bt+JO 1.lV2E+lIv 1.1':>41;-02 3.6761:-02 1.733':-;2 6.IlHE-06 Z.127~-06 5.5211:-06 1.1Q3E-02· 2.iJ56E-v2. 
2C46.0') 4.9CJSl-ul 4.5731:+1./::' 1.4t.Jcttl:.l 9.835t-u3 3. 99S.o-u2 1.S5.)::-J2 5.5HE-u6 3.115t-Ob 5~952l-C:6 9.83UE-03 8.28H:-ol 
ZC92.0J 6.966E-Ji 30235ttJ~ 7.26S':-ul 1~127[-02 2.922~-OZ e.3~J':-Jl 4.631~-06 1.7!>5E-06 4.3b3~-06 1.126E-02 1.84~t:-OZ 

__ ' _ 21.16.00_ 5.9531:-01_ 2.617e+00 .. 1.iJ31EtuO" 1.227£:-02. , 2.414t-u2 5.7(;.1':-J3 _ 4.il2:11:-06 1.151E-"6. 3.4b3E-06, __ 1.229E-u2 - 1.6bUE-u2 
2160.CJ 'l.92iit:+OJ l.elac~ ... ,) 2.132c~uO 1.681l-02 7.510":-1)3 1.232.:-J2 5 ... 6)I:-Ob 1.~;;'::!::-v6 405b(;[.-07 1.663£-02 1oe36~-u3 
2226.00 3. 190£+vJ 1. 2731:+011 3.132[+0C 1.a13~-02 4.736~-03 1.~9y~-u2 5.9511:-06 2.0lJI:-Qb 1.32~I:-Oo 1.8161:-02 1.576(-02 
2266.00 ~.554c+u0 5.717t-0l 3.72St+,lC 1.~03~-02 1.041E-u2 2.431c-02 b.l~41:-v6 1.514E-06 1.7BIE-06 1.90SC-02 2. 1661:-v2 

__ ~. 2292.u<I 4. 671i:+;jJ 5.81:',,-.11 3.836(t-l.iJ 1.<;1.1E-02 l.Ut>e-u2 2.'t8~~-Vl 6.1-J,H:-ub 1.1'lie-tl6 1~aut.I:-U6 1.914E-v2 2.1211:-u2 
2292.uJ 4.8311:+0,l 5.8961:-v1 2.U491:~~O 2.~32l-u2 7.28SL-03 1.3b9~-u2 5.351t-06 8.U93E-01 1.1931:-06 2.033E-02 1.US3t-UZ 

___ 23',6.0v_. 6.1 52[+uLJ._9.1971£-01 _. 1. 1,1.2':-\:1 _ 2.234e-;:l2 _ 5.99(;1:-03 _ 5. &93::-03 _ 5 •. 3121:-06 .. b.S681:-u7 .. _7. 38l:.i:-07,_.2. 23',E-02 1.63vl:-(l3 
2406.0J 7.261~+u~ 1. 12,Jc+Ju 1.29~~-ul 2.2&5E-02 6.556~-u3 4.2~3=-v3 S.139E-06 7.681~-07 6.6681:-U7 2.2861:-02 2. 1691:-v3 
Z43J.~J 7.419c.JO lolu7~+vO 1. 196£-ul 2.23410-02 6.657e-03 3.711=-J3 5.137C-06 a.l131:-~7 9.2701:-07 2.236£-02 2.468[-03 
243J.OIl 2.61l7e-Ol 2.1&81:-J1 5.4)6£-02 3.7251::-03 1. 781l1:-v) 2.493:-0.:1 S.J3JE-06 8.0871:-07 7.!>()5~-07 3.731E-03 1.5tl'tI:-03 

__ ..:... 2449.:iu, 4.360E-02 1.5;;,J£:-u1, 1.577E-~2 2."Ul£-03 2.2v~c-tl3 2.1.134::-,)1 5~1,tJ':-ub 8.03 /.i;-1i7 6~314l:-07 2.903£-v3 1.9571:-1.13 
2449.5", 1.uISt-u2 1.LJ&2~-ul 1.449E-02 2.776l:-u3 2.139c-u3 2.11u4~-)3 3,139c-06 B.U20E-07 8.261l-01 2.776£-03 1.9~9E-03 

,-, 

___ 2466.0.J_4. 7591:-,)3._3.346::-,)2 _1.419E-02 ,_1.10.31:-03 _. 3.L04r:-u3 .1.1l1 J=-J3. 5.21>7t:-u6 , 7 .58~E-07. 'i. 5114E-u7 .. 1.1061:-0;' 3.Jc>!lI::.-IJ". __ 
. 2482.00 1.35~E-O~ 7.6&7~-02 1. 134E-u2 2.l01l-04 3.6751:-U3 1.37Jc-Jl 5.39ZE-06 6.721.11:-1.17 100271:-06 2.21uE-u4 3.67IE-uJ 

TIP'E U v w u 

1t86.00 3.357(+01 1.611C+Ol 2.~C'j~.U1 9.S~t~-02 
___ 166b.UO_l. 79JI:+Jl_.l.497e+Jl ,_ 3. 232':.01 •. ' .. <;93E-u2 , 

174b.uO 2.489~+v1 6.1b~~+~~ 1.243E.Ol 
1606.0J 2.fll(tJl 6.617~+~0 9.3G4E+O~ 
18vb.CJ 1.SOOt+v1 3.212t+vu 6.b012+JO 

_. __ . 1660.u" .,_ 8.5611:.+vO • 4.222<; .... .1 3.4<j5~.UIl 

1926.0.1 5.347E+00 3.036E'JJ 3.449~.OC 
____ 1 S86. ':;0_2.312t:+v,). _ 2.81BE+vO .3.95~£.OU 

2u46.uJ 4.50&t-Jl 3.13tl~-jl 4.77'~+Ov 
._ ... _ 2\i'll.u.J . 6.5331:-01. 1.UDt.vu 3.122<:'JC 

21~6.00 ~.S4~t-ul 1.212£'vO 2.7~4e+Ou 
._._~_ 216<:.U,) .. 1.92"~"VO 1.816t:+.)... 2.135!:."C 

~7~A • .).J 30187t+UJ 3.267~.uJ a.777e-ul 
___ . ,,';, ,UJ _. 4.552';+Ou" •• 2.683;:+00, 2.b5St.CO 

2::> ... 00 4.01 .. E+vIJ 2.46SE+,JU 3 • .)uJ::+vU 
2292.u) 4. 634t:+v,) 1.498<: ... 1\1 10526E+vJ 
2346.1.10 6.1&9L+uu 9.384l-vl 1.463~-01 
2'o,l6.0J 7. 266i:+O,) 1.131E.JJ 1.3141:-,11 
243101.0", 7.418L+OtJ 1~174::.vJ 1.214E-Jl, 

___ 2430.0v~2. 6051:-<.11. ._ 2.1fj~c-Jl __ 5 ... e u':-J2 
2~4~.5') 4.359t-02 1.59JE-~1 1.562t-02 

__ 2449.50 1.l115t:-,JZ 1.052..:-... 1 1 ... 50~-C2 
2'tb6.0u 4.7551:-(13 3.346C-02 1.4211:-02 

_ .... _ 2462..00 1.3551:-03 7.SlI1i:-u2 1. 1361:-J2 

5.';661:-J2 
6 .346t- 02 
3.436~-'::2 

2.034(-02 
1.7051:-u2 
1.10vl:-02 
9.6371:-u3 
1.129;:-02 
1.229t:-02 
1.(:3u!:-02 
1.6091:-02 
l.b98t-02 
1.9,) 7t- 02 
2.U29£;-v2 
2.232(-02 
2.284<'-02 
2.2341:-1.12 
3.7281:-03 
2.'iJi!:.-03 
2.775t-u3 
1.1;)6(-03 
2.2011:-04 

______ ~ACtlT10~L STATE .l:::ST1P~rES AT TaUCH UO"N CIU Tv 24) 

v w u 

5.4701:-02 2.842':-J2 5.blll:-06 
5.61610-02 .. 1.d53::-uZ _ 5.611E-06 
4.'o41ll:-U2 6.523::-;2 4.2 HE-ub 
4.~Jac:-lJ2 3.ill.2';-J.! 3.1ZJI:-CJ6 
.2.70'11:0-(,2 3.nl~-J2 5.14U:;-Ub 
2.406e-:'2 3.532:-.>2 6.U3E-v6 
2.091e-u2 2.(,112-.)7. 5.51';1:;-06 
2.116E-02 3.'tl>J':-')z 6.J77E-Ob 
1.1.1\11.:-1.12 4.267':-02 5.595,,-u6 
1.954i-02 2. 327=-J(! ".SHE-06 
1.773(,-02 1.73 5':-J2 ".!lHE-06 
70 5u 91:-1..13 102342-J2 5.474t:-v6 
1.6'(O,,-Ol 1.2u2';-J2 S.957e-u6 
2.399E-v2 1.133::-.)2 t.2Jit-06 
2.35:'1:-02 1.3H':-J? 6.2.)1t-06 
1.271i:-u2 6. 9~ Jc-J} 5.d54~-v6 
6.0)9':-U3 !-.~21:-JJ 5.31J£-06 
6.582t::-u3 4. 313::-J3 5. 133;:-u6 
6.6741:-;>3 3.725::-.13 5~ 13b£-06 
1.7a7~-"3 2.49';;-J3 5.JOE-06 
2.1991:-v3 2.u3';::-\)3 5.1 .. J£-U6 
2.139E-(;3 2 .... 1.15::-)3 5~ 13')E-('6 
3.1\13;:-03 1. d12'::-J3 5.2bO(-OO 
3.6741:-03 1.372';-,)3 S.392t-IJti 

v w GAM~A ERROR PSI I:RROR 

6.340E-CJ7 2. 36Sl-06 1.9571::.-05 
6.3941:-07 _ 2.39LE:-u6._,,1.108£-u5 

5.1411:-06 
4.3311:-U6 
1. 74111::-05 
1. 43lt-OS 
1.~1.J51::-Ct5 
1.abBI:-05 
1.99bl-05 
3.601t:-uS 
5.2751::-05 
2.6621:-1>5 
1.9<j·i~-05 

Ie 543t-v5 
1.6ulE-u5 
1.65bt-05 
2.0l41::-v5 
1.31 t,t:-OS 
9.3721:-v6 
8.839£-u6 
8.27ge-06 
5.5 .. 31:::-06 
4. 73;)~-U6 
4.6bO!::-06 
4.9681:;-uo 
4.531E-06 

1. 130E-U6 2.0431:-06 1.677~-05, 

1.1831:-06 2. 317l-06 2 • .,.971:-u5 
2.8041:-05 2.3t.2r:-V6 1.354E-J5 
3.:J6 ... l:-(J6 3.317E-06 1.156L-U5 
't.754E-06 1.925E-06 1.0251:-05 
5 .5d4l:-U5 _.2.. 6Z7t-06 1.257E-u5 
6.499£:-06 1.7\181:-'>6 1.366E-05 
3.147E-0~ 3.487l-06 1.4671:-05 
2.052E-G6 2.969t-06 1.56bE-05 
1.485<:-05 4.497l-07 2.1.1 561:-vS 
2.187 E-CJ!> 9.82~t.-01 2.S00e-OS 
3.5592-07 2.49EE-06 3.093(-05 
3.9)vE-07 2. 49~l::-06 3.129 .. -1.15 
't0457~-u7 1.35O;~-06 3.104(-05 
7.065E-07 7.348t:-07 3.5811:-uS 
7. 974E-v1 8,654t-':>7 4.783E-v5 
6.172<:-07 9.2£>31:-<.17 5.052;:-05 
a.143E-1n .. 1.49bt-07 8.3 .. 21::-06 
8.0661:-07 &.3101:-01 1.C.06t::-.J6 
Bou53E-07 6, 257~-O7 6.643E-06 
7.606E-07 9.501£:-07 3. 292E:-Ob 
6.124E-01 1.0271:-06 8.7I)3E-I>·/ 

3.11~':-lO 3.o68E-IO 3.49~1:;-10 1.4S2E-07 1. v3111:-07 
6.3U'tI:-04 

5.912t:-1)3 
2.0191:-13 

1.0951:-06 It.llt2t;-07 2."621:-07 
7.125E-02 5.606':-0; 1.2~ft:-03 ~.062E-01 
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SYSTfH A G~OUP to COME BtAS fR~ORS • 1,2 .. ; 
POSITtO~ ESTIMATf ERRnR VELnCJTY E5TTH1T£ ERRO~ PLATFnRM TTlT f~TJMATE ERROR .------ .... ,---_._-_.. -.---,--- . .." ... _-----,-- ALTtTUPf VfLOClry 

~'TF ERRnR MAG ERROq~ I TIME R_D ." C R I) r. R • n c 

Lt6~1t:00_~;OOOE+O(l_Q.n(\OF+00 .. _O~000E+OO __ O~()/lOF+OO .. 0.000[+00 _ O~OIlOf+OO O.OOO~+OO 
lb8b,OO I.Sla[+O? r.RqUEt02 a~o;?Af+OI 4.'lSAf-01 2.0ISf-01 J,bQUf-OI 5.00IE-OII 
17ab.00 9.112'1[+02 5.111)2[+02 6,5?70+02 2.0b6F+00 1.~onf+Oo 1.17~E+OO l.b'Of-05 
180b.00 1.1&2F+02 1.~I~E.02. 1.5R9ft02 3.2~IE-Ol 2.'66F-Ol 1,00'1[-01 1I.127F-06 

Ct80b.00 -- 6.?36.F+Ol - I ;r;lltJEt02' 'l:baOF'+lJi? 2;156f-Ol 2.2'5!\.r-01 l.bll>f-OI. 8.Q],)F-Ob 
1866.00 7.e3~E+Ol 1.473Ft02 1.710[+02 2.a'4E-01 3.D6at-01 3 ... 11f-Ol 3.~37F-O~ 
19<'b.00 1.1~'lF+02 __ I .• 10)E+02 1.,7bI\E+02 _ 2~q~9f'-01 3.r.77r-Ol G.IJlaf-OI 4.15 AF-05 
1'Il\b.OO 1.3a"F+02 1.'7SE+02 1.50bE+02 3.S08E-Ol J.95Qf-~1 4.046E-01 3.b'1~F-05 
20Q6;00 I.Q3bF.+O?, 1.601f+02 8.0'3?E+Ol 4.9~IE-Ol 1I.lllr-OI 7.'i;;[-01 a.31If-05 

, 2092.00 2.IIJSf+02 1.46IE+02 3;331E+Ol Q~QbbF-OI 2.145F-Ot 8.61\2,-01 J;Q30F.-O' 

Ir---- 210b.00 -- i'.23Rf+O?-t:lIlIE+02-3~75/1f+Ol -'S.ubOF-OI ' l.l0Cf-OI 6;2<;'if-Ol 3.931[-00; 
2166.00 2.bA1E+0? 9.115E+OI b.U23f+Ol 7.3b7~-OI 3.IIRf-01 b.'47f-Ol 5.01IE-05 

~,2226. 00 __ 3. O?5f.+O? __ ~ ~ 1 .,1IE+0 1,_,1 ~n!lnf+n? _ 7 ,311l£- -0 1 1 ~ '5 7<;( -0 I 6 ~ 65bf .. O 1 3.97,>,,-05 
22~b.OO 3.2AOE+021.17'[t02 1.1'33E+07 7.129F-OI 6.10If-07. 'i.O'~E-OI ).370F-OS 
22Q2.00 3.115f+02 1.1!\bE+02 1~15aE+02 7,16bE-Ol 7.t57F-02 S:OIOf-OI 3.;bOE-05 
?2Q2.00 3.250F+0? 1.20DE+02 6.~3nE+01 6.b7aE-~1 I.ORIF-OI 1.77lF-01 0.?09f-05 

C

23I1b.00-3.119If+0;>-' ;;>53E+02-- 2~II17f+OO 6~I\?,OF-OI 2.1'11'1£'·0\ 2. fll'bf .. O I a.I\n;F-Oo; 
ZIIOb.OO ~.1I50E+D? 1.?'3[+02 5.600E+OO 7.502E-Ot 1.?91E-OI 2:uO'1'.~1 2.7281'-05 
2030.00 3.3unE+02, t.?Q1f+02 .1I.7U9E+00 l.OIOF-OI 7.zn5F-02 1.~qlE-01 1.5061'-05 
2U30.00 -'1.'3301'+01 '-I ;7u;>E+02 ., 7;252E+00 - 2~2b1f-Ol c. u ll?E-OI 2;U39f.Ol 9.01IE-06 
211U9.S0 6.179E .. OI .1.739[+02 1 :u91f.--+OO 2.7.90f·OI 3.1U'If-DI 1,2411'-01 1.50"E';05 
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1 :u17F-n5 
1:276f-I''j 
1.219f-CS 
l;?I'5F-n.., 
1.18!H'-()'i 
1.2_21"-0'; 
9.1J(''?E-Ob 
7.707£-Ob 
7.'/J?~-(l6 
5.&5 0 F-01> 
'j.Hn-o" 
S.2B2E-Ob 
5.0HE-Ob 

o:t'lln!"+no 
.".1>11£.013 
1."I!'r.-~<; 
t.C('of",O<; 
1.~lbl'·~f) 
2. 11 ;1;>[-0'; 
2.t091"-05 
!.71IF-OS 
1.;>'51"-05 
1.IJ;>'1F-05 
1. 4'l ~F.-!)S 
1.?;>nE-~S 
t. 01bE'-OS 
1.0llflE-OS 
1. rlfl'~,-o'i 
fl.9/.!\l"-O& 
1.~O?E-I)'j 
1.0;;Qr--I'I<; 
8.b7f,r-(l~ 

o.~I'<lF-(\6 

5."751"-1)6 
5./>;>7F-I)& 
3.U?I1E-06 
1.21\1110-06 

v 

o.onOHOO 
2 .. ;>07;::-013 
IJ,. ''1SF.-'l6 
1.370,-00; 
2.21aE-0') 
3.?70F-05 
4. ton-I), 
3./J'Qf-~5 
? :"I\U;:;-~S 
2.QOn'-!)'5 
t.r;~"E-~S 
\ :?t7F.-OS 
2:?lfif-ns 
1.11 "F-~5 
9.UI\'iF'-(l6 
t.l~?r:-II' 

1.307E-'l' 
1.0>1\~-05 

1'I."7,;:--Ob 
1I.''5t01''-(lb 
0;.b7IlF .. nb 
5.";lF"0& 
3.432E-06 
1~291F'-"6 

'1"---" 
..... ': 

1.'101lF-09 ":2'i1F.-CQ 1.;o;>f-09 n;lIluF.-07 3:0271:-07 
l.tOOF-02 

1.0211F.-(I1; 
2.217E-12 

t.73';E .. Ob 

l ____ _ 1.,69EtOO '1.079[-01 1~/I?AF-O;> 3.Q2tE-Ob 

.~~-).!.""'I~~·'~ " .. , .... ;>.,.~i.,~1'..,' ,''''',.,..... 

. , ..... ! . .-........ It.i.A,! .» » j i ' ....... "ill! "ee , ' ... _._' ~''''''- ... __ ~.,>~_'~~_~. _~_t..,._.,~ ....... ~~.-...;;...._ ..... ~ . ..:........~ ........ ~ 

":'lCOE+I)O 
1.1'1nE.OII 
1.26uF-ll5 
\.?2'iF .. 05> 
1.1,~1E"OS 
~.r:,r;E-O') 

3,,';\321:-0'5 
_'.l?'W-')'; . 
2.rObf"OS 
2~'11'5f-n5 
2 .... 3;;=-~5 
2.r;I't;E-~S 
?t6IE·()5 
1~9b4E-I')S 
1.<l1J3F:-~5 

1.5117r:-05 
8. n~~E-n6 
".'In:;;-~" 
&.r.'1(l{,-% 
7.0;07[ .. 1)6 
7.32'1f:-MI 
7.31l'5r."Ob 
7.3 0 n-"" 
1>.506t-01> 

_, ,W 

O.OOOf+no 
2.4"1I'!-OS 
1.'J'17E-C5 
1.>3a7E-05 
1.01"E-05 
2.0t5E-00; 
".1J51F-(f~ 
q.IJ~~E-C~ 
7.'52 qF -o~ 
2.L:ll?f-n~ 

2.60IE-"5 
2.S07E-05 
Q. ;JQoF-Ob 
':'1at-F-'lS 
;>.1110.-0'5 
1.3';7E-1)5 
8.1:'3E-0l> 
,,:'03°-'6 
.... OI'IJI'-06 
7.t'l2CF-'l" 
7;'20F;..O/) 
1.34?'[.Q6 
7.305E-Ob 
I>.SOSE-06 

13;1 9 0[ ... 07 

~:n~OE+'O Q~O~I'l"+C~ I 
1 ~ t1J7E-01 1.,5S::;e:-OL,-l 
0.908=-01 6.;<l1E-02 
~.2~6E~Q1 !;~~7E'~1 
1.51~I: .. tll 2;~07F"01_ 
1.a3Sf-OI ·1./J73F~nl i 
1.0~IIF-~1 2.Q~CE-~1 I 
1.31l!!E-n7. 1.S1(IE-01.-3 
a.5ijbS-"2 1.20 ft!-OI 
1I.6a?~-~2 1.~72E-Ol 
U.6~b~-~2 1.0i7E-Ol. 
t!. ,711':-1'2 5~q!I'J"-O? l 
S.297r~02 8.Q35~-02 > • 

i. S1U~-!)2 .. 1. !l2!>E"0 1 '..J 
7.12.3~~~2 t;7Qb c -OI 
b.~a3!.~2 I:~aor-Ot 
&.27a~-~~ 3.6QCE-~2. 
7 .'i2IJF-02 3~;>'!JF-~2 I 
7:95qE-~2 3.;~nf-~2 i 
5.2nE-(13 ,3. 771E-n2...J 
!l.170E-O; II;Q~aE-O~ 
~.Ql0E-Ol Q.'170f-~2 
2.2tOf-03 . b .. 263E-02_1 
~.3'57F-nll b.UD1E .. 02 I 

1 

GA~~~ E~qOR PSI E~~~R~ 

O:OOI)E+OO 
2.2l}US::-OS 
1.I1?oF-nll 
1~193E .. nll 
5.0'1<;E'"05 
8.111IJE-OS 
1.''';>(-(111 
'?0(,":!:'-"5 
1\. ;1,<;1'-(1'5 
b.bll\F-I)'S 
6.184E-I\S 
S.b51E-0'5 
';.2bIlE-OS 
b.S!J3f-~S 
1.0tlE-IIS 
7.?~C-:-Il'i 
?1'lOE-C5 
l.a'l&E-nll 
1.697[-(111 
0 .. 1I17E'-nb 
l. d Cl3E.05 
1.!J'1'!f .. 05 
3.I3St.:f-O& 
a.bObE-Ob 

1.'!b~E-07 

O;~OOl;:+OO 
Z.357E~IiS,....., • 
t.sa'lE-oa I 
q:tU"F.OS J' 
9.7BSf-05 
1;1I91l(-01i 
1~5S<jr:--01l 
2.nS~"-'1!1 •• ~ > 

6.7'1i'F-QS J 
7~~3:F-~S 
8.llaIE-05._ 
1.'SIlI)F-,1I 
1.70'H,-!!1I 
b.~12t-OS _ • 
9.33M::-OS 
a."l7"E-l}S , 
I.C(/;f-~4 -.: 
!.tl'''''-I)!J 
1~""6F-oa 
t. t!-"E~Oa ~ 

B .. C;&QE-O~ J' 
A.07bE-I'IS 
1:~2:jE-·OS .. 
3./j'l,)E-OS 

.>-, 
• 

._ .,_>.,_....J 

I 
l. 

I 
I 

i 
I 

L 

~ 
r 

1 

1 
1 

l 
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SYSTEM A GROUP l2 [8ARO. ALT. BtAS ~ SCALF r; 

I TIME 

L-1;'6b.OO 
1/OBb.00 
nab.OO 

p[lSlTlatLESTIt'ATLERROR VELOC.U.'CESTI"'ATE-EIlROR • __ ._ PLlTfORH TILT ESTIMATE EMOR __ . ___ ALTITUQE_VEL"ctT~Y 

II 0 CliO C.· R, OC IUiE £RIlOR HAG EIlROIl _ 

--'--~-.----------'
----'.~."-'-" _. .-._...-."....,..--- .- ... - -~ .... ~- .... -. -

160b.OO_O.~OOf.+OO _O:oOOf+tlL O~OOOE+()O O;O(!Of+OO O~OonE+OO O:OI)OEHIO 

CI80b •. OO 1.0;nE+03 4.01?E+02 \.btl7E+02 3 .• 03I1E+00 2.9Ullf-0\ 2.U13FtOO· 

lBb&.OO 3.~2~f+O? 3.0R5F+O\ \.6snE+0? 7.91\(-0\ U.~2If-O' 9.7~9f·Ol 

192&.00 _..1.b3bE+02-.3./lh7E+O\ . 1 ~35ClE+02 _.1: a?&f.-OL u:9 QOf-Ol _ 7 ~1l3<)f~01 

19A6~00 ?3UllE+Ol 1.710E+00 ?~n16E+ol 1~2?0[-O\ 1.972t-01 I,Sh~F-OI 

20u/o.OO 6.61'[+00 I.72U[+01 1.39UE+OI 1.5UbF-01 2.17QP-Ol t.O~~F-Ot 

_.20'12, n(l _ 1. 223E+OO._l. o67F +0 \ ._ 11 ,ttl 3HOO, t ~57'f-O t I. Q''iF-O t 7. :>osr-o? 

'I ·;iIOb.OO 2.r;~I[-ot 9.'102[+00 7.ttUIE-tOO I.UU('(-Ol 1.7uIF-O\ 5.b3 Qf-Ol 

21b&;OO 6.006['00 11.?~hf+OO u.6IDF+nO I.OR6~-01 e.291t-02 u.u70E-03 

L- ?G2b.00 _'I. 61>H +012_7 .·l\l'lIf+(\O_i? ~"3I\f+OO .. qo.UbH-02 3 .. 7'il1F -02 ?o. 771f-02 

22~h.DO 1.021E'DI 7.7?IIF+00 2.239[.00 9.2~'[-02 2.20'iF-02 2.9aO[-07 

??q2.00 I.G7aE+01 7.1I11F.OO 2,091[+00 '1.271[-02 2.10?f-OZ 3.00qr-02 

2292.00~I.UR2f+Qt_7~Rht:E'OO t .. 'bf>E+OO. 9.34H:-n? ,. q 06F-O? 3 .. 0 quF-O? 

'L?3U/O.OO 1.970E+01 A.'47['00 7~RO?£-Ot q.4QIF-02 1.032[-02 U .. O/l?F-02 

. 2QOb.00 2.377F'OI 1I~?'i5E+OO lI.u62E-01 9~207E-02 8.Q6?F.OJ 2.~ijSf-02 

21130,00_ C',a&"E+01._fl.I?IIF'+OO .. 6."&4f.-Ot R.'1~'lE-02 8.u7f\E-0~._I •. 1I0'iF-02, 

?430.00 8.1ItF.-01 u.'lOOf.OO Q.331F.-OI 2.7blF.-02 1.~bRr-oz 1.3''ir-n2 

24a9.50 2.096E-01 u.?b'iF+OO 7~~2RE-0?, 2~337f-02 1~015f-02 5~7n5F-03 

__ .zua9. 50 _1 • 2511E-O ,_3. o;·fbr +00 ._ /0 ~ 70 'E-n? .' 2.211 F.-02 _ 1,.227£-0<' .•. 5 .. Q lor-I)) 

I 2U6b~OO 4.353E-02 R~007E-C2 l~bI6E-02 9,171[903 1.R6bf-02 1,077r.03 

I ?482.00 1.812E-02 l.tlIOf-OI ~.R17E-OQ t.575E~03 1.'URE-02 S.t54f-OU 

L-_ . '. .. ___ .... _. __ . ___ . __ .... ___ ._. __ . __ ..... -____ . _._ .. ____ _ 
T1"'E U V II U V 

~.lf>8b.Ot) . ___ .'_.'._. __ ._ . __ . ____ ..•. _._.' _____ ._ __. _._ .. _ •. 

L l&lIb.OO 
\740.00 
1I\(\6,OO_0.000-E+OO ~ 1).0nr,f+no_.o~nOOE+O(l _ O~OOOf+OO O.O(l!lE+OI) 

1806.00 1.426E+03 3.4<;'~+02 2.96nE+02 3.0 n8F.+OO 2.07~~tOO 

1866.00 3.RI3F+02 1.0S~£t02 1.3Q~f+o2 7~8bBE-OI Q.?b2F-02 

,9?b,OO_t.n3lF+02 '."f,f~07 l\~bISE+Ol l,40RF-01 S.O·fllF-Ol 

C
\96~.OO 2.3L1~ftnl 1.>buF.+Ol 1.';OOf+OI 1.?l9F-Ot 2.01(\[-02 

20U&~00 6.bllF+OO I.OtlQFtOI I~S3aEtOl 1.5nbF-01 5.16Qf-02 

20'12.00_1 .2u<;f+on_ 1.7';IIE+01 5~IJ'ibEtOO 1.57Ir-01 1,'i3 '1 f-OI 

2106.00 2.315f-01 1.??Q~+OI 2.r;~<;E+OO I.U39F-01 1.5&a.-01 

?1&/O.OO 5.96of+00 1I.773E+00 4.63QE+00 1.01l4f-01 8.32'i[-02 

222~.00 ._.9.b?OftOO ?,?nlf.+OO 7,qbaf+00 'l.Ll,;u1'-02 u.3QOF-n2 

C22(\b.OO .1.OI7F+Olb,'lllllf.OO tl.192EtOO 'l.2'iuE-n2 6.771'[-03 

2?92.00 1.4701'+01 7.~o'iF+OO 3.u~IIE'00 9.?bIF-02 ?77af-03 

22'l?OO _1. 11 7/1[+01 .b.Q72f+ClO U~02Q(+OO. 9.:)">')F"02 i .31'1f-01 

21Ub.00 1.9h7f.Ol R.uoaf+QO 1'.3I'lE-OI 'l.ulSf-02 1.037E-02 

2UOb.00 2,375£+01 1l.?AqE+OO ll~bbQf-OI 9.20b1'-02 9.0U~[-03 

?1l30.:l-0._ " • .IIbIlE+OI 1I:,<;?1'+OO I>.973E-OI 6,9~'lF'-02 fI.'iU?[-O, 

I:C?~30 .. 00 fI.66'E-01 4.qOOF+00 u.3'1"E-Ol ?7b?f-02 1.111>7[-02 

., 2t:ll9.50 2.07?F-01 iJ.?b'i(.OO 7.R91f.-1l2 2.337E-02 I.OI4F-02 

" 2ua9.50._I,?7;:'f-OI 3,.S76F+1)0 7 •. 001\1'-02 2.211f-02 ~.i??6F-O? 

• 206&.00 4.3551'-02 "'.007E-02 l.blnf-02 'l .. 175E-O~ l.nbbE-O~ 

" 24B2.00 I.Bl?E-02 I~UIOE-Ol 7.770E-Ou 1.575f-05 1.1llRf-02 

w 

O.OOOF+OO 
b,32bE .. Ol 
1.07hHOO 
7.Ulor-01 
2,510f-Ol 
2.1/1<;1'-01 
1.31l0f-nl 
q~5~5F-0? 
U.Ilf1E-O; 
l.b<;IlF-O? 
3.bUhf.-(\2 
3~hfl2f-02 
3.Q;Of-02 
U~t)M;E-O? 
2.'i1l7F-02 
1 .. 80bF-02 
1,31 Il r-02 
'5,&'17f-n, 
~.llnOf-03 

I,OIJ af-03 
5.2USE-OII 

O.O()I)E+no 
2.lIb\F-Otl 
q.67bF.-O, 
b.39)f-0'i 
lI.lun-Ob 
9.1111\f-06 
3.1511'-01> 
;\.OR?F-Ob 
7.Q7f1E-07 
3. 7?1!:-o~ 
4.'2I>F-Ol> 
1l.3~Qr-OI) 

a.Sl"f-Ob 
a.'i0'F-06 
2.ufl<;f-Ob 
t.~9hF-O& 

1.7'111--0b 
7.1'17E-07 
7.7111:-07 
5.!fl7F-07 
1,720;:: .. 07 

v 

O.OOOF+OO 
2.UIIIE-OU 
9,7an-05 
b"abr.-05 
ll.OOlE-Ob 
1.1'>?E-07 
3,l1l1f-Oo 
3.03'1F-Oo 
8.?15F-07 
3.739f-O& 
u.3aoF-ob 
a.,o'E-06 
lJ.53'F-(l/o 
a .'=i13f-Ob 
2.11117F.-06 
l.ll'l7f-Ob 
1.79?F-O/O 
7,I'lOf-07 
7.7t~E-07 

S.I~'if-07 

\.720E-07 

o.ono,=,+on 
7. \30F .. I)'5 
b.4?!r:-O'> 
a.n5E-0'> 
2.7at.f-05 
1.909r-05 
\.'IIAF-Oo; 
t,IORf-OS 
8. <;?QF-nE\ 
'.'i1l2F.-06 
3.0~<;F-Ob 

3.0Il!>E-0~ 

3.1II'?1'-06 
,.3113, .. 06 
t.U3bE-OO 
6.07 aF-07 
5.ulu1'-07 
2.779E-07 
?'.!lI,7F-07 
7,Ob4f-07 
8.5B5r:·07 

V' 

n.ooor:+no 
2.lIIlbf-OU 
1.0IlQF'-OLI 
7.7uIF-O, 
Q.F.<;Of-Cl5 
3.7/10f-115 
1. 115IF-05 
1.125F-05 
8. 'in6F-08 
1.87'F-06 
I.006F-06 
1.,I,3E-06 
t.5:>Qf-06 
3.>'ibF.-06 
1,1I?9F-Oo 
6.(\4I!E-n7 
5.'68f.-07 
2.7qA1'-07 
?8R/lF-07 
7.0112£-07 
6.5'16f .. 07 

· CODITibNiL STATE ESTtlolATE5 AT TnUCH .nOirlN (10 TO ?,Il; '-

, 4.581[-10 9.940E-l0 1.97bE-l0 5.7<)7E-07 ~~321[-07 
8.908E-03 

LI,553E-0'T 
7.01'lE-n 

lI:u75E-0& 

• 1.ISOE-OL .. 7~b32E~03._~'l.Rb2C+OL_./O.·723E.-0'l. 
I 

........ ~,- '~---'-~.-,","",", ..... " .... -.", 

O;OOOF'+no n,OO~f+OO o.oonE+OO 
2 •. I\"I[-OU 3.0,,£+00 . \.1I2<;f+OO~ 
'.11L1F-~a 7.9hOE-0! 6.1tt7f-n2 
/O.39hE·05 ,1.a77E .. Ol •.. lI~&nE-Il\ 
u.roIlE-O'; \.213E-Ol 9.Il{'9E-03 
3.IJIIF-05 1.'iQ?F.-OI 1I.027E-02 
2:~lbF'-Oo; 1.5thF-Ot, 1~1'luf-nl 

?LJ27f-05 1,1I3Qf-01 \.171lf-O\ J 
7.Slaf-Ob I.OIlIE-OI '.OII1E-O! 
1 •. 210f-07 '. 9"QLJ"E-()2 _b,C>llhf-02 • 
l.aaIE-Ob 'l.?77F-02 2.35?-02 
I.LJ9~f.-Ob '1.28&F-02 \.9bIlE-I),2 
1~77SF-O" 'l.,';6F-n? 2~U2~F-n? 
?112f.-Ob q.4&LJ~-n2 B.5f1LJE-03 
l.lJI9£ .. Ob q.?2~E-02 9.Q/Juf-03 
1.'3Uf.-~~ 8~97bE.02 q~aUOF-O) 

2.15IE-O/o 2.772£-02 \.sq?F.·O~ 

1.723E-06 2.;llbE-~2 l~tlalF-O? 
I.Rblf-Ob 2.2t9f-02 t.b2~F-07 

2~lu5E .. Ob q~17Qf-03 "I;q11E-02 --, I 
\.bQlJ~~.~~. 1.57~~-03 .1.3~OE-OZ~ 

----, 
I ~ 
I 

-.!J 

W GAMMA ERROR PSI ERRO~ 

.---.... -.-. -.. _---'.- -- --'--, 

O.oool':+on . o:nOOf+I)O . O;~OOF+no ._--.l 
5.b'l~F-n5 1.IR5~-03 2.s~nF-Ou 

7.n~8F-O~ 4.IU7F-OU 5:712£-00 
2.006E-05 I~R1aE-Otl S.iOtE-CU 
7.61IE-1)6 1:267E-nQ 2.60'1c-Oa -J' 
9.9 4 01'-06 1.71)5F'-OQ 2 •. 9,)~f-~~ 
2.?;bF-O'i 1,3'i7f-oa I.S80F-OO ' 
?U?OF.-O' t~317F-oa 1.102f-I)Q·-
7.511E-Ob l.lIR~-OQ 5.7.'QE-~6 

3.o3 Uf-Ob 1.1lbE-na 2:215f-~? 
:5.?09E-!.'~ lo.2R3J;.-OQ 5~29IJF-05-1 

3.090E-J6 1.30Af-1Q ~.3Q~f-05 I 
3.5~lf-Ob t.;O~F-OU S,7'i~E-~5.~ 

2.153E-06 1.ll70E-~Q b. U71E-00; 
1~~22E-O/o t.II&IF-Otl S.25nE-OS 
1;13<;F.-O/o '~95?E-Oa 4.014E-05 
2.1~2F-Ob 5,tl~4F.-05 2~'l&U£-OS -\ 
1.72~E-O~ 4.nl?£-05 \~32UE-OS ·i 
I.B6lE-Ob a.430E-05 t,2<;5F-05.~ 

2~1LJaE-Ob 2.7a7£-OS 2.917.-0/0 
t.bG3E-Ob lJ.5a6E-06 1.732f-0& 

8:762E .. 07 1:B71£ .. Ob 
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SYSTEM A GROUP 12 · .. ·.:leA.~IJ: AlT: MA~KOV & "EAS~ N.:; 

POSITION f5TIMATE ERROR VELOCITY E~Tr~.T~ E~~OR, PLATFn~~ TILT EST!~ATE EP.~OP. ALTITUOf VFLOetTY 

~ ____ TLIL~'E P, n C, _____ • F _____ D,_-.: ___ ... C _______ .R._,_, _____ 0 ______ C_· __ FA iE. ERPQII._H.b,G 1:?-1l0'!_] 

~~M~OO 
'--__ "J.! ~!l!l,M' ___ ~ ________ , 

t 7111>~ (l0.. • • '. • , • .' , ". 

leOI>.OO O.OO~f.OO O.noof+OO O.OOOF.+OO O.OOOF+no o.on"r.oo o.ono<+~o o.nonF.+on o.o~OF.+no O.OOOf+OO o~noo,+oo o.~noF..oo 
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"/ ~DD!T10NA(-S.T.ATE [5TI~A~.fS AT TOUCH.paWN CIO TO 2a) 
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SYSTeM B G~OI)P 1.~ : ' . ___ . " ;.. . COl'll': "'E ASUIlEMENT NOISE 

P"SITION ESTIMATE ERROR VELOCITY ESTl~ATt FRRn~ PLATFOPM TILT lST!~ATE ERROR H TITUI)F ,~ElOCIT¥ r 1 
TIII.F. R n C R 0 C R (\ C IlATF F.i'Rrm 'HG EROOP '_J 

r--' , ", 
I '&B&~OO O:OOOF+OO O:OOOE+OO o:nonF.:+c\o o~ooor+oo 1).0COF.+on n~(lIl0f+OO O~OO(\F..OO O.OOf'E'+OO (I.CCOfO+OO o:OOOF.+(lO o:O(l~:- .. ~/) 

t &116,00 ,_I ~ a,i1F+n! 1:1F,'?~+03 1.1'1>3E+0' ".I\;>Of-02 ,:1>1)7[-02 lJ.to;>F-O? o.nooE+OO O.OOOF+(lO O~(lOOF+OO ".l!I)<'F;-n? s:?,nF-O?, ,-1 
17~b"OI) 6.QSRE+0? '3 :C;'" f-t 02 3:Ll76c+02 1l:13!Jf-n1 q.I/,"f.-Ot IJ :27 ,IF-O 1 .(\~OO(\!;+OO o:onOF+tlO o.nooF.+()O u.302F.-01 7 : a "-I P'J::-O 1 
lP..tlb~OO (\.~7~E+O;> 2:;;IHH(I? !.c'7f+O?, 9 ;O'if.F-O \ \ :IJl\Sf.··(\O I ;177r+O(l (I:OOOF+OO 0.00(11:+00 O~OO(\C+Oo '1:!s!}r-nt 1:007[+[\0 
1.5')/..00 1):1 0 '1[+01 1 :?I17fH2 !) :"I,'TF.C 1 9.IOIF-OI 1 :1 {'o3F+(H\ Q :.'l117F-O I O:oooHon /).onnr+(\1l O;"OOE+O(l q : 0 72F -IH 1I;1lIf\2-0I 

r--" H\I-1-~OO ?:A7SF tOI 1"'.5~F+02 1:OIJ7f+0? 9.Q77F-OI 1. tl!t.F+(In q:I\~'iF-(ll O.oll(lE+CC o.'on(lF+I'O o.~~nF+O(l 9.'1-;!lf'-C~ 'i:iI ·'F-('l 
t 19;>1-.00 2.lll';f+OI 1I:;>"bF'+n 1 (,:797E.l)t 1.!.?01lF-n\ 7 ./.fI\F-O\ fo. ,('OF-OI n .nonF;+on lI.oonF;.(lO 0.(\0~F+O(l 1J.?t;/,E-OI 7..!,q3::-~! 
; ____ , \91\/) ~OO I. u':>7[+O I /).?nO;;·Ol 1l:<>lI'7F+Ot 1:1I1l2f-OI 1I.Ql!f\f-at . 3:IIUl\lc~OI O.OO(lF+on O.ClOOF+IIO O.n'Jrr·Hln !.Ai'IJF-OI 7 :f,':lOF-~2 .. -.J 

i'O/!!>,OO 8.-17 A F+on O .... Illf+O! ;.S17F+OI q:32?~-02 3:n'1~E~01 2:/JO(\F-OI o.nOOF+OO O.OOllF+OO n;(lorE+(lO q.JI'I'ir~1J2 1./.l\h;:-~IH 

?0'12.00 7.Po';flF+OO 2:Pol>llf+OI 1:6701:+01 7.lnt-1)2 2:?tQF-Ot \:5ROP-Ol O:OOClI:+OO O.OOOnllO n.1l0!lF·OO 7.1""f-02 2:?1;>r-l>\ 
?!~6:00 7.2IlcF'+on 2:/.<;hEtOl ~:?q'lF+Ot /).1."<;1;'-1'2 ?n"IIF-Ol I .ll I/lf-I'I' O.(I(I~J::+"O o.nl'!\f+on O.o(,:{,ft!ln e.: OH-r-02 2: 1 t!llr-rd 

I-~--" 2!f''':CO ?:ll,}l-f~n!) ?:?1!lHOl 1.t!II'IE·(ll 1. 'i/,(\F:-!l? 1.''';>F-OI 1.3<;~r-Ol O:CI()nF+fIn (\.OCl(lF-"(lO (\:(\Ilr,f~t'1! '3;SA3f- fl ? ! :317f-C! "; 
?2;>'>:CO 7 •. q~r:;f-()I I :.,~! r+/)! <'. ·,O·~~"O! 3. t71l~-r,7. 9. il\?f-O? 1.F,A,r-OI O.l1o~f+no !'i.OllrF+no 0:'>0(\f.+1)0 3.15tE-Cl2 l.'i:>lf.-nl 
?2"1)~~O I>.A/.~f-Ol l:l?SE'+CI <,.;;i1!,F+Ol 1.7uOF~(\2 ll.hF.(-F-n? t.UI'7F-01 (I.1100FtClO O.Co(\F+OO O.OOOF+OO 1;7?3r-lI? 1.21>'[-0! 
?2'?2.(\0 b.7()\I.'~Ot t:Oq?F+OI· 2.0?lE+OI t:6,<;f-02 1l;t."I'.~-(\? 1.0foSr-fll O.OOOF+oO O.O(l~F~nn ,n;nODfAOO 1 :biH~02 t;IFI'F-OI 
22'12 ~ 00' b: ... u ... f-Ol l.on6~+(\1 ?:bS,F+OI 1. ':>711!:'-O2 Il:SII'?r-O? 1:,1SF.-nt O.(lOr.F+(lO fI.onOF+oO . o.nOnr.HHI t.5Ail<::-n2 1.nl}l::-'1I 

~~ 23!!o.O? 3:!l?llE~~1 l-:A75f+OO <"t7HOI) 6.I(I:if-03 7.7'>'F-07 a~nIF-(l2 ()~!lOI)F"O(l 0.0001:+00 n.:(\OliftOO h ... ')/lbf-Q3. 7 ~C;1"f-"? , _ 

,"-- ?IICb;OO 2.ll~hE-OI 6.7"1 HOI) 1 .1'?nF.t 01) 3.Shllf-03 7.3<;tf-ll? 1J.7T3f-O? O:OOflFt(l!l O.OOOF+OI) O,I\Ol'F"I)O 3.~79E-03 7.211r.-~2 ' 

8~ 2 U"P,(\O ?.2'?IJE-Ot 6;9.\7[+00 1 :61 IE+OI) ).5tIlF-~) 7.?I>Of-O? ll.lt?F-n? O:oI)I)E .. nn i'l.nllnF+OI) n:.1nr.FtOI) 3.~;>!F-03 7.11~F-~? ! 
'--- 21J~O.(l1) ,-,.nIlIE-,'1 ".R?O~ + !'I 0 1.',!J?,F+01) ;\.111I1f -03 7. 2(';H -0;>' 1I.?,)?F-O? CI.oonrtf\(l O.OOOFtOO O.OO(lf+OO 3.;';'-'--1'3 7.13~r-;'I;> J 

?1!1J'l~"O I::P27E-O? S.571>F;.I'IO ?~/JO?F-()t ?RIIOF-05 (,.A7IlF-02 ?~q$?f-O? (\: (\(I<I£+o{\ O.O,or.+(\1) 0.11001;+00 2:IlP"i'.-03 ".1S'oE-0? 
2Ull'i.50 1.51,3<-01 ":>72'+00 ??6~F-Ol 1.l.?I><jr~o) ".7:'-0,"-02 2.B?SF-02 o:~onr+(lO (I.oonF"O!) (\.OO~f+OO c.?nr.r:-"3 (, ~·"""~.I;-lI~ .~~ 
?1:1.0,00 7:r.<'lf-o? ?:h'>IF+(lO 1.IJAF,F-nl >.;>1> IF -0') 'i:l\c'~r-n? !.'5(Hf"-O? fI.r(\'lf+lIO O.(l~I'IF'''CO o.M)~f .. t'(I 3:;:-nF-O'3 'i.r3!~ ... ('12 £) r"--+-- 2llli?OO S.5(lIJE-03 1 :ll'l'if+OO S:'JIJ'if';-O? 3.<;?<l[-03 O.'lhf.f--O? ll. n?IJF -03 O~O(l{lEt(l(l O.OOOF'+OO 0: O(l~f,+OO 3:~O~F-(l3 ~~';65F-02 .~ ~~ I 
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16"b:00 O~OO(\f+OO O:OOoE+On O:OOOE"on O;OOOfO+On O:OO(lF+(lO o.nnOf+no O.OO(lF."OO O.OOOF'+I')O O.I')OOfO+On O.OOOftOO O:ClOOE+OO ~f;J 
r--'-' I 6116~OO l .. lJl\'E+Ol S:(,/JoF'+n2 t ~Ll7f,f.+O' 7 .02~r_-02 o :'I1IJF-02 1:'?Il~F~(\2 (\.(\('~nf+l)n o~(\onF+C\O n.t'(I(\FtOO 1.,,)0"-'" ? :'i&3-<::-A 05 

17!:f..OO 6. IlS1E-tn;> !.U/.'iH12 Il~P17p+n?· ll.~3Q~-nl 7 :Ill 1f'"01 b. 711;.: -0 I (I:r(\~!,+I)() O.O"CI,+O() O.nOf'rt(\O I :?1?E-oa t.7'i"F.-(lJJ . -i 
! 160!>;OO II.PiF+O? ?:?~?,:+n 2 .111J 1£+02 I\.I'.~IJF-C' 1.C'7M+OI) 1.IJIJUFtIlQ (I:C'Ot'F+OO o.oonF"'on. n.n(l()f~ ro 1.1171;'-(111 S.5i.<;F-nD 
L-._ ler,b~OI) ll. HlnF·+Ol 3:htl',E+1)1 1.~5!J;;f.+O? Q.O/lf-tll 1:.??7[;-0 1 1 .1l1\2;. ,,(II) ():(\~(lF+OO O.ornftnO o "r.O~f+OO 3.~nt1!:-O/J S:S! 31'-1'1':: 

Hlf>6.00 2:fl71F+Ol ":<;"1)1'+01 1 :IJIJ'5E+02 9.'1blF.~fll /':O?"f-Ot I :'f'~f+('(l n:(\(lllF+OO o.nC'clF+oo O.OOOE+OO 5:3"?E~!l1J 7.1IbE-(\!J 
I t;?f':OO 2,t ll lf+Ol 3:2<)01"+01 1:01 RE+0? ll.?'(I'iF-OI 3.076f-Ot 9 ~UQnF-O I CI~(\O(\FtOO O.nC!lfH'O o:"ocr+oo 3:0I\RF-OO 7 :.nhF~r • .'l 
IGM,:OO 1.a~"F.HII ':O>lIf+Ol 7:III>'iE"Ot 1.FoRIE-OI 8."iQ7f--02 1l.?O'3F"OI O.O(\OF."OO O.O(,Of+OI) O;(lor.F.on 1.ql'jhF-OIt 6:Ull<;F-(\O r-··-- 20Ub~OO /I.I73HOO ?:lJ;RHOl '5: otnuO 1 '1;3! '/f.-02 I. 70?F-C t 3.'5IJ?f-OI o"o~nE+(\O {\. (\llOF +no o • ''''lOF • flO t.IACf-OC 1l:1I?~E-lIll 
?(lq?OO 7 .1I13F+on ?lIuflF+Ot ?21l)E·OI 7.1h?F.-02 i'.<''i?r-01 1.5"'3,-1\1 O.OOOf.n(l O.Ofl(lE+I\O o.onor-<-oo 6.nC;f-(I') t"75t;E-"~ 

L-_, ?to<!>~C!) _ 7:2!J1HI)Q ?~l.q/'F+Ol I:O?lE-+-OI ti:n.,t;F-~2 ?If.Jlf-Ot t.'?IOf-O! O.f\()f\f+OQ O.r. I!('IF+>;10 I).OOC'F+OlI 7.1\\?"·r.~ 1.3'1 Il F-oa -, 
Zlbo.OO ?.IJMf+~O ??}'.uf+OI I ~l!a'7f.+Ol 1.S511r-02 1 :132~ -0 I t :V'df-O! o.(ln~F.: ... oll O.OI'l~F+OO O:OI)(lE+-I)O ':1'1;\'.f-I)'i 1:"-"P'-(lc . 
22~6:00 7.9()"l;'-OI 3~(l7of+OI 7.71\;\1:+00 ·3 •. 1 ':;1),-02 1.~'l!7J:-Ol I. ! S7f -0 1 o.oor'E~no O.o('OF+ClO (\.(lOl'f+r.il <;. n7f-nc, t:;;CC;F.-(lll 
'-'2P"6~OO Il.Sl?F-O! 1:6'<'F+Ol C::"IJ5F;.01 1.7(', .... -02 t.?II'lF,-Ot 1.lc?r-ol O.I\I)Cf~fI'1 tl.r.nOF.OO n.!,O(lf+n,1 lJ.tJHF-i}' l:Af,;'~-';!J 

r---' 6~('71E-nl 1;,IIIF+OI 2. 7r~JJf+Ql 1.61 0 ,-02 1.21;~-nl !.:"IIF-OI O~o~I'If+OO O.fI'10F+OO O;~OM·.OO 1J~?IJ;f-05 1.157f-oe ! "202, Oil 
22"2.0(l b.26?F-01 1~?llUr:+OI 2:5.BF+OI 1.':>'>1\,-1)2 l~lll:F-OI t:l Cl7F-/11 O.OOOl;:tOO (I.o(ll'lr+oo O.-OOC,F.+OO tJ.O"OI"-lio; t":f>?'lF.-na 

L--__ 231l6~OO 3~flh7E-OI 6:11hOE+OO 5.b?'iEton h. 0,61' -0' 7.7?>E-O'-' 1l.?'iOF-02 ,,~roOI)F+OO O.OOOF.+O() 0.OC.1f+1)0 ";.7I1RE-!}S 6~i2~f-OS 
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2030.01) ?:n(nE~O' b.' Po 20ftOQ 1~'i4?E+on '.'\A?f-!l3 7.?fo?r-O? Ll.?<;QF-O? O.ClOIlF'+(lO (!.no~Hno I).~O·'E+C() :;:10'?f.-oS '1.05""-(lS I,r-- 21Hl<l :50 a:A'57f-02 'S.::;7f,F+/)O 2~110"F-Ot ?.I'·%F-03 fo."-7'f.-n? 2.'13'11"-02 C'.I'IOOF"'OO ~.nnp~+no ~O.OO~f+OO ?~9!\UE-(\5 6:fllof-i-'i 

II.! 211~'1:S0 1.5911E-Ot 'i :37?POO 2 .'('70E-O t 1J.?'l3<:-03 /.. 737f ~O? 2.il'77F-n? o.nOl')f~Oo o~oon£+qO ~~.n(\ot+no 2.a::I"f.~1'\5 6.732F-QS 
Irl 21.16b~OO.*_ 7 ~12!)f'-02 7:I.SII-'+OO 1.lIIi'iF-01 3.2b<lf-(l3 5.(\?l\f~02 1.S0 uf-02 l)~oot\"+n'J O •• 1(l(lF+llO.;, O .. OOt'!:tI)O _ 7 .. 9<le,E"O/' 4~l2c,r~05 ....J 

1~1I9'1E+OO S~I.l'i3E~O?, o ~'?66F-Ot' o~nOOE+(lO 2482.00 5.S06E-03 

:1 - . -~------ -
j, I .. ______ ._ .,_ 

Note: 

,-

3.~29F.-03 1I.03I\f~(\3 ~.Ol)(lE+(\O,: ~.O(l(lf+OO 1.1B-1E~OS 

The input value (j =- 48 ft was used. Divide all values 
in this table by two to ma..":e it consistent with the base­
line error budget value for DME noise, (j = 24 ft. 

J,.'':.L 

1.,)3 1J f.-OS 

" .. ___ f 

I 
l_ • ..:.~~~" &j", Os !- ... ~_~.~t._.~ .... ~. __ ............. ~ ••• ~_ .............. ~_~_[ .""""""'--...... __ •. .,. ..... ___ , ~ ._~ ...... _____ ~_~ '-.......... bt ,"'=""'.'""c ,.",,, . __ ~~ 



[ 
~ 
I'. 

i 
I 

f 

I"~ 

' .. 
i' 
f. 
f 
I: 

l 

I 

I 
t: 
i-

f 
I 
f 
i. 
~, 

~ 
~ 
~ 
r , 
~ 
& 

~ 
~ 
~ 

f' 
!: 
f 
~ 
r, 

r 

l 

o 
I 

c:,., 
~ 

"iW"",lisl:m'ij. ",t)fV6+'!.f,:fi!~,.stE.'. ",~;, 

c: ,'I~!'>''''',,: -. ~:~~~~ 

SYSTEM B 

~ 
.<~_~f,t;: 

~ 
\"~~~"'t 

t'" ••• _° 040"'-' 

Gil ('I UP 1":' '(';: , >.- , 

~~~~ 

. _.~.:.....=::!-.~::!....-:.. •. -:;.... ____ :._-:.:.-:- -.-'::':::"-~';"~~~=-"::::7-!!.:~':="': .. " =:-....:...:..::-. __ •. _: .:....:.=- .. ~_==:...~: __ -. __ -::::.=...:....-: ::_._ ~_':""'::'; __ -=--::"";':;:~~-::"":':~ 

-­j,~~~.~!311 ~ ---~-~t-<~ ,~. 

~ (~AOAR ALT. ~EAS. "OISE 

t~~~: -~ r;~ .,--.--. r-::" ....--'-' 
L 

~~""-..... --

" '" -- ....... - '\ 

~' .) 

/ 

pOSITln~ ESTI~AiE E~~OR 
---- '-:-TTME'--- R "'-' ... o· C 

1686.00 
1686.00 
1746.0:1 
11lO{J.Q!) 

~.- 1:106.00 .-------
1866.00 -
197.6.00 
1'186.00 
2046.00 .. 
20<)2.00 

VEt3CtTY F.STT~ArE ERROR 
R' !) C 

- --. - 2106.00 .------------------------
211>6.01) 
2226.00 
ZZB6.0il 
2292.00 O.OOOE+OO 
2292.00 O.OOOf+OO 
2346~(1)-O.000E+OO 

2406.00 O.OOOE+oa 
'2430.00 - O.OOOE+OO 
2430.00 2.311E-01 
2449.50 6.234E-01 
2449.50 3.e34E-Ol 

---- 2~-66.0n-- 6.3'lf,E-Ol 
2492.00 9.645E-01 

TIME v 

1686.00 

O.OOOE+OO O.OOOE+OO O.OOO:!-OO 
O.OOOE+OO 0.000"'+00 0.000::"00 
O. OOOE+ 00 0.0001:+00 0.000:·00 
O.OOCE+CO O.OOOE+OO o.oao::+OO 
O.OOOE+OO O~ OOCE+ 00 0.000:·00 
7.. 68bF.- 02 1.9321'- 0.3 3.625;:-03 
8.515F.-02 4.3761"-03 1.1"11=-02 
1. 6('l'tE·0 1 5.',<; C;:-03 6.8'10::-03 

. 6.110E+OO' 1.3: 112-01 4.10'5:-02 
6.'911r;+00 7.866E-02 9.6302-02 

v Ii u 

1686.00 ------- -'--'- -•• -- ~------ - .. -.--- -- -. _. 
17'.6.0() 
1606.00 
1806.00 
1866.00 
1926.00 

O.OOOE+OO 0.001E+00 
O.OOOE"OO 0.00:>::+00 
O.OOC1'+OO 0.001':"00 
O.OOO"!-OO 0.001'=+,)0 
O.OOOE+OO O.OOOE+OO 
8.671'=-05 4. 'Vt4::-05 
4.1l5 r"~04 T.575'=-04 
2. 7<;<) "-:n 5.751:-,)/. 
1.tl;?0:-Jt 9.5<J~,:-:n 

'l.bOTE-02 4.910E-03 

v Ii 

/ 

PLATFORM TILT FSTt~~TE FRPO~ ALTtTtDE VEtOCrT~ 
R 0 ". C -_.- RHE ERPOR --'iAG ERP.O~--

• -------' ..... _ ...... _--._------_._ .. - ._------- ---

1).00')1:+00 O.OOO~+OO 0.0001'+00 O.OOoHOO 0.000::+00 
O.OOOE+OO O.OOOE+OO O.OeOE+OO 0.0001'+00 O.OCllE+OO 
O.OOOF+OO C.COOE+OO O.OCCE+OO c.OOCF.+OO O.OOOF+O:> 
0.0001'+00 O.OOOE+OO O. oen:: +00 O.oaOHOO 0.000,,+00 
O.OOOF+OO 0.0001'+00 0.OC(,2+00 0.000:;t-00 O.OOOE+OO 
O.O,)Of+OO O.onaE+OO O.OOCF+OO 3.626E-03 6.321F-04 
O.O~~;:+OO o .OOOE +00 0.0.00:= "00 1.13<)F.-02 2.169E-03 
1).0 :)')!;~OO o.t'OOI'~'l(1 O.ct)Cl!+OO 6.M'lr:-03 4.!110E-01 
O.D~?::'·OO Q.0002+00 (l.OCOE+OO 4.100F-OZ 1.031;:-01 
0.:>00 E~OO O.oOOE~OO o. opeE +00 9.631 E-02 9.6501:'-02 

u v W GAq~A ERRO~ PSI JRROR 

~.; _ ... __ .. - ... _ ...... _.:..--_ ....... ~- ...... * ___ • __ ~ _______ . .J 

~- ----1986.00 --------------------,,------_.---- '.-,-•• --.---.~ ------.-----~ ----------
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6.-;0IlF+01) 1. 377F-0l 
6.910Ft-00 6.1I36E-02 

O.OOOEt-OO 0.0001:+00 
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0.001'=+01) O.OOOE+OO O.OOOE+OO O.OcOE+OO 0.000::+00 0.'0:)01'''00 
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SYSTEM 8 GROllP 

POSITION ~STT~ATE F.RROR 
TIME ROC 

r --"-l~Sb'~O~- O,OOOEtOO a:nOOHO!,) O~lInllF+on 
t..---- !651>,00 .... ".OO(\E+OO n.onoJ::+oo O',OOQF+OO 

1711l,DO ~~70SF+O\ 7~q~2F.+OO 1.92SE t 01 
'80ft.on l.a7~F+D2 ?~319F.O! G.D9'5(+OI 
lil~o:OO 6.1i71F+QO ?:!1f!.OF~(ll 2:.1I1.'lE+Ol 
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2046.00 I.OOOE+OI 1.1,,3.+01 1.66IE+Ol 
<'0<12~OO 1.27?E+Ol 3~1?~EtOI ';17';E+01 
?106.00 '.369f+QI 3.?SDE+Ol 1.(\9~E+Ol 

-. -_. 2t1,b:Oo S~<;lflf+(\() 3:r.;SF+O! ?(\~Cf+Ol 
I 22~b:cn U.~Ilf'F+OO 2:'~D~+Ot ,:alSFtOI 
L __ . ?21'6~C" _ 1:.3(171' tOO 9 .. ',,;nl"+O(l 1l:/~7';F·+Ill 

?2 9 2,CQ 4.568£+00 R.62~F.OD IJ .. S9 RE+01 
2292.00 4.282 • .,.00 7.a1bF+OO a.!'l3FtOl 
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S.O"f+O!l 
3.~"?E~Ot 
U:OORc+OI 
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VFLOCITY ESTT~ATF.FR~~q 
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3. \!,bF-Ol 
2:IJ30E-Ol 
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1.70IJE-ol 
1.ld"'F-CI 
1.6;>0,-1'11 
1.i!UnF'-Ol 
1.608!;-01 
I:SIM'-Ol 
1 ~ah\f-O' 
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1 ~/J?H:-(\1 
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I.IJ9?E-Ol 
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O.oOOF"OO 
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O.0on·H'O 
o;n~PF·OO 
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1):(I{lOf+OO 
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C.110(\E+on 
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0,000[+(10 
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o.OQOF.OI) 
n .oooF.+oo 
(I.MoF+on 
O:OCIlF+CO 
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O.nO"F+OO 
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O.OOOf+OI) 
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O.O(lI'E+OO 
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(\.Ol)~F+OO 

1J.(lO'iE+OO 
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O.I\()i.F.+OO 
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n.O{l~F+~(I 

o.no~r+OO 
O.l1onEtOO 
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I'I:O(\(I[tI)O 
n.oo~F+.10 
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{'I .. OO(1F+~O 
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O:OOOF.+IIO o:~~r.~ .. on 
o\onnf+lIl) .. n~nl)OF.+on....., 
a.3'3E-~' a.3~7E-OS 
S.9?2E-05 Q.ZAQF-01 
8.hPbF-n~ ~:q92F-a5 
2:77!lF.-OQ 1 :·"0'1;::-0 a -.~ 
3.032E-OU 2:Q7tF.oa 
1:a~~r-oa '-:haoE~oa 
3.;>,QF.-"1l 2;1i31,E-OIJ .. _, 
2.14IF-pa 3:nq~E-oa 
2,bb?F-ca 3.I?OF~oa 
2.0~6f-oa 3:a1~E-OQ 
?27&E~~Q 3.!S1E-OQ 
?n25<"-nu 3,2~2F-ca 
2.a6?f~Oa 3.575 r -GQ 
?:u~7F-na 1.1l12F-oa 
2.CC3E-OIJ 3~2!DF-OQ 
3:00qE~OIJ ,:QQ7f-QC 
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SYSTE'l 6 r,RCUP (iNITIAl C-n>lJITIC"l (;RIlORS 
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VCLJCITY ESTlI',!\TI: I:RROR 
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21u6c~u 1.392L+u2 ;.3~:[+02 

21ltoUv 7oS52c+01 5 0 3v3t+v2 

2226eCU 1c g G3L+Ul 2.9~3t+J2 

22JI::.JJ l o7;ul+01 1.J59~+~Z 

. '2S2.0j I.Sg7l+01 ;.e5~2+Jl 

£2gZ.j0 iQE6~t+vl 8co45t~ui 

_____ .2146<~J _ loSc~I+01, oc732t+J1 

2" C~.0J 5. J5uo:+OJ 607:070:: oJ 1 

24;J.~J S.JS~l-vl 7.J92~+Jl 

2~3·l.01.1 6.D2~E-;)1 ~.7~5~+jl 

244i.~J 7.C3&~-Ol 4.1JBEoOl 

10 73::E+()4 3. 640!: +01 8.402::+I."U 

2.~e6l;tJ3 3.736c+Ol €.476~+0J 

3.&73~+0l 3.~65~+~1 9.115~.JJ 

7~Zr,5E+J2 3.101E+\H 70696::+UJ 

6.23~~.D2_.3.077E+01 6.1~~~.OO. 

2.31.:<;:'+02 6.!;00f:+00 4.;:>JS1;oJJ 

le522L+J2 3.765E+uO 5 ... 62~l-uJ 
7.1681:+Q1 3.";66[:+(0 4.1bt;.:tJJ 

I.S~?lt0Z 2.271E~uO 3.5til=~uJ 

]0104E>01 2.1J7~.JJ 4,364e.~J 

PL~rFORM TILT ~STIM'rE ERROR ~LTITUOE VELOCITY 

R .... I) C - .·---RATE ERI<UR ·-MAG ::RROR 

6.31IE-0~ 3'~'+f-o~ 6.148[-O~ 3.386<:+01 7.491E+OO 

6.83 Te-v.;. :J • 'l'}4E ..... J'. 6. 14eE-04 3.799EHIl 7.3 '>2E tOO 

6,~17~-04 3.898G-D4 6.168E-04 ·3.557E+ul 8.617E+U~ 

6.7~72-0~ 3.902t:-U4 6.1~1l.-0';' 3.053~+Ol 5.343E+00 

r ..... 
'-

r" 

~ 

_ 6.797E-04. 3.9J2t:-1J4 c.. 1 37i::-04 ,c3.067E+Ol 3.21S!:+Uv 

6.777~-U4 3.9J6E-u4 E.2J7[-04 6.489E.00 2.6v8E+OO r 

6, iS7E-i)4 3.911\:-04 f:.2Ut:-Q4 3.752E+00 1.061t+00 .. ----.· 

6.737\:-0~ 30ql;;t:-O~ E.245E-04 3.469E+00 3.33J\:+OO 

607171::-0'. 1.919c-:J'. 6.264\:-')4 2. 277[+;:IJ 209:?7!:O+uu 

6,TJ1E-04 3.;22E-D4 6.275E-04 2.096E.00 1.68SctOO 

6.63/E-0,. ~.9232-04_ 6.2bJt-04 1.940[+JO.2.153[+00 

6.616E-04 1. 9281;;-.Jf. 6.302c-J4 e.S64l:-01 3.755':ouu 

6.656E-u4 3~932E-04 6.321[-04 2.7551:-01. 3.446E+00 

6.635E-04 3.93uE-04 6.3401:-04 8.925E-Ol 3.17oE~UU 

6.';33\:-U't 3. Q 37l:-04. 6.3 l ,21:-04 9. 135E-Ol ' 3.1SJE+OU 

6. :>33E-(Ji. 3.9J"lE-:14 6 e 3 ltZE:-04 8,983E-01 2.99U:+OO 

'r-

r 

r. 

6. 1::;':-0', _ J .9';'11.:-0( • .. 6.350<:-04 5.30,"1':-01.- 1. aS9 dOO . __ 

6. 9~E-04 30945E-34 6.3771:.-04 1.3701:-02 1.ov]I:.IiO 

6. J6::;-v" 3.947E~14 6.3St,E:-!)4 i.364E-li2 1.61U:+uO 

6. J~E-04 l.947E-U4 6.3b~E-b4 7.708[-02 1.571E+00 

6. 79S-0 .. 30949E-U4 6.390~-04 9.158E-02 i.2721:'UO 

,(' 

, I 

Z~49.5l 7.136E-~1 3.9J2~.01 

3.lS2k.~1~1.9S1~.00 _4.J93J.J0 

3.233[+02 6.7711:.-01 3.655c.~O 

4.~~5E+J2 2.708~-Jl Z.093E'~U 

4.~t~[+C2 8.&6J~-01 L.8Bt~ ... UU 

4.5SLr+02 9.~71~-01 1.9B .. c+UJ 

4.18&L+J2 6 0 92 ... ;:-Jl L,936:.:nlJ 
1.17-;1:+J;> 5.268::-01 .. 1.621t:+UO 

~.14G~001 1.335~-02 1.63~r+JO 

3.22S;.:+J1 7.375E-d2 lo659Ltl~ 

2.~7Sf:+J1 7.723~-C2 1.61~~.JJ 

4.1cGt+OO 9.149C-C2 1.313L<OJ 

3.S(Ut.Uu 6.11Jc-u2 1.284~<UJ 

8.72+::+-0J 
,".1 .. '.,0+;) J 
1.123':tJl 
,.223':tCJ 
6.0"..5:: ou J 
2.28 1 ~ +J) 
1., 63 h~+J.l 
10766.=+)) 
20a2E'OJ 
2oJ5EtU) 
2.39;1== to';_ 

3. 71:13':+0 J 
3.479':+,).) 
3.123::'-0J 
3.15,:1';)) 
:<.913=+)) 
1.171'; +J J ._ 
8.849 :-J1 
605L2~-Jl 

8.2U7 ~-J1 
5.2;;8~-Jl 

5017):-J1 
4.32n-Jl 
2.946::-J1 

6. 79E-v4 3.9'.'JE'-1I4 6e 39t'1:-04 6.1161:'-",2 t.2481: 0UO ..... ., 

. __ ~ 2466. (U 2.7721:--.;1 ... 2. 3271:.+-J1 _ Jc 2bl::!;+':C 0.C6~E-02 1.1l1L+ull _.b, 57~t-0'. _3.950(:-U:' 
6.5j3E-04 3.951~-04 

6.39~I:-04_ b.10IE-02 .. 1.106t:+OO 

6.40CE-04 •• 265E-02 1.1101:+00 

2~&2.UU 1.01Z~-Ol 2.152~+Jl ;?CE 7E+OC I~ Ct ZJ cc-v2 1.111l:HO 

TIn, 

1 6(:0 J\J 
_· ___ 1 eo.co 

.1 4b.<;j _ ....... ',. 

.' 

u v. 

1 0 5Jl,,+u4 
3.131::,+.:13 
1.lb7t:+J3 
b.67Ht::+JZ 
2. E~·2t;:+'J2 
10 lJU:.2 +J2 
7clue,+.)l 
2.5 ... ~L~t.,;+02. 

\-: u v w IJ v II GAt~:~A ERP,OR PSI ERROR 

1.29 
ft-.3t;u 

lEtC4 3 0 1::20i:+01 E.lSli:+u..J 90616~+vJ 6, ;32t:-04 3.b71t:-o't 6.1bOL-U t• 6.81U.-03 1.707E-03 

It:-'~3 3.718£.+01_ 6.05ct:'l!U_ . .i.tJ1:3~+jl ._6.9321:-04 _ 3.('71('-0( •. 6.1BlIE-04 ... 7.(>3',1:-03 .2.03!:>I:-CJ3 

,E.+)2 1.:3SE:+Ul 1.C9S':+l1. '1.u3i::tJl 6,3 Bi:-u', 1 •• 499F.-J4 5.653[-0(. '].546(.-.)3 2. 739E-03 

.t+)3 3oCS3E+Jl 7~374c+0J i~91G~+uJ ~>3~JE-04 5.2JOl-04 5.0b01:-04 1.159~-02 2.9231:-D3 

:::':+023.0701:+01 S.519l+UJ '(.4o;:+OJ 6~b~)E-04 5.2..J1l1:-t)4 S.Obl..l:.-04 1.146[-02 2. 765E:-u3 

,EoJ2 6.4a2~.OO 3.183~+UJ 3.u07~.00 o.~J~E-04 3.b97E-u4 t.3u5C-04 3.5151:-03 1.8;1I:-U3 

!~.J2 3.74SE+L~ 1.774~+~J 5.42~~+0J 6.176E-u4 5.451E:-04 4e9UEE:-04 1.00JE-03 4.15LE-d3 

;,-,'(2 3.~5u.:+0O) 3.6,,3;:001.1 2.702.:o0J .. c:'/-t~E-04 ';'.<;{3r:-U4 5.B:UL-0'. J.OS61:-03 2.802E-OJ 

508L'1 
lout. 
J.511 
3.u-(j 
;;:1(.'" 
2..21' 

;~~+J2 2.11S[+J2 2.31eeo02 2.26SE.L~ 3.417c oOJ 3.02J:o)) 6.71~E-u~ 5.B17E-u4 4.5571-04 3.463E-03 3.7091:-1.13 
2.l1S[+J2 2.31, 

leS':'3c+J2 2.3&4t:+v2 4.3bSl'.t)2 20107<:+1.1') 1.~54c+l.) ';'o':>67:+JJ 6.S'HE-J4 6. ',:. 7<,-U4 3 ... 72<31:-04 2~2361:.-03 5.2261::-03 
2.3&4t:+v2 40361 
J. 2c:.\J~+v2 4,241 !c.C2 L.S62[000 1.S64~oU0 ~.60.100J 6.~5J~-04 6.123~-0~ 4.19UE-04 1.9751:-03 5.3021:-1.13 

:e:oC2 1).762£:-01 3 •. 65S.:·OJ 3.7bJ':+OJ 6.63H'-1i4 3.937f.-U4 6.32uE-u4 2.616E-04 4.7311:'-1)3 1 

:1:+01 2,8131:-01 3,5v3~+a) 2.J5l~o)) 6.633E-~4 4.979E-04 5.5L0E-04 9.293~-04 2.74JE-D3 1 

Jdv2 5.S ... Sl::.-01 3.1 ... S;:tt,J 1.8:>3':"0;) .. , 5.023":-04. ~.119C:-OI,. l,.Z?JI:.-04 1.113E-03 2.703C-03 ; 
503Jb~+u2 ),,23-. 
!;,,~21J':+ .. jZ 6,58 

.2" j"bE+-,:JZ 3,71, 
~+J2 9.159E-Cl 3.106~+~J 2.0&22+JJ 6.322[-04 5.~4~~-04 4.e5~[-D4 I.OB7t-03 3.U35~-U3 I 
,':~C2 90,1)t(;-("1 2.9/f3":+~J l.aS.5~tlJ 6,':'21IE-u4 5.51+S£.-"4 r,.655!:-tl4 1,,!J491:-03 2.0785t-V3 J 
.:..+J2 5.324E-·01 1.E21.:+('.:I 1.L6L:+JJ 6.:'09 ... -04 3.%5c-0<;' 6.3~(;[-04 2.7311:.-04 1.&541::-U3 

;:;0;;11.4341.:-02 1.534::.:',) 8.ao~=-Jl 5.5911:-043.955(;-046.37"'1:-04 6.'-65E:-J4 1.627<:-v3 

'.100":1 1.2121:-02 1,659::+l·0 ao:;;;'I~-H 6, "a .. t:-tJ4 3. 953i:.-U<;' 6. 362E.-c4 B.745(;-04 1.6961:-1.13 . 

;c+ 01 -,,, %3c-02 1 0 61 b::.+OJ ,8. 216':-J L_ 6, 554(;-04._. 3.9531:-0~· _. 6.3821:.-04 _ &.1::45[-04. 1.6261::-03 

20393L+02 4" 04' 
2.220.:+J2 J~ 65 
", 7.,6l. 'tn 10 17' 
0.7<.3:;+ul ';.14: 
7.U;"'~"Ol 3.23: 
c o 7::i.l;t.Jl,.20.-91' 
.;. • Db:: +1l1 4.1'j , 
3. <;'J2.:.':' 1 3. &i: !~+uj 6.0361:-02 1.283<;00J 5.173~-11 6037f!!:-04 _3.95310-;)4 6.::&91:.-(:'. 6.9561:-04 1 .. 2021:-1)3 

3.2(;' ;E+~~ 6.06JE-OZ 1.111~.JO 4.32~':-Jl 6.St3E-04 3.953E-O~ 6.314~-~4 3.229E-04 1.1861:-03_ • 
~~~OC 9.07?~-C2 1.3l3t:'OJ 5.2f15-Jl 6.573~-04 3.953E-0' 6.3b~E-O~ 7.766E-04 1.ZZZE-03 I-

________ _____ ________ ___ __~~o~-_~:'~~~_:~'.'~'.:_': 94~~_-Jl '::"~::~~:::~_ ~"~'-O_~'~~~l~~~~~:-O~____ .• 20 n7i:+Jl 
2.1:;>2[+01 2.09: 

-------- ---- .. --------~--~ ..... =~~-~-- -.·· .. ~~:ri ." ~. J.' 

~ ... ----···~a., }_~ .. 1.;.._11 •••• 111. II II #i~ 
·t..-lt't' i!· t.,i;jh h'_'r' "~"'--""""":"'-'~""":':"":""'~'~""""""~~50"""""""''''''''->...'~.u-,,~~,_.~.o....-o. 
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, 
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l 

:-"~L t ... .. ~~':_:::-;;::::~-":""::~_':'~ __ "':::_. ___ • __ _ 

~'M~ 

r;;~'" 
:,;~,.,,~'11 

•• {~;>Ill-·_·.#~ 

SYSTEM B GROUP 

'POstTION r.~TIMATE ERROR 
n"E ___ .. _R. _I) C 

-, ; 1666:00 1.3l>6E+04 1.0111f+1)Q 
L ___ 1b~6~O() ___ 1:173t::+Oq il.9i'uEt(l3 

17~b,OO 5~Q7qF+03 1,~5REt03 
1806,00 2~199f+03 1.0S?c+03 

____ 1806,0(1 __ 9~II~SEtO! 6~Onlf+/)2 

, 1866,00 !.087f~02 2.1?1F.+O? :' l l'l?b,OO Il.S83E+Ol 1:551>[+(\2 
____ 19M .• OO._7.74pE. .. OO_ 2.630F.+Ol 

- ~ . 
-, 

2046~OO 3.611E+OO 9.&~~E+OO 
2~92.0n S.979E+OO 4.419E~no 

___ 21116:00. _ 6 ~lIQ',E+OO _.IJ :227F+OO 
2166~OO 1~296E~OO 7.ot7f+Oa 
2226,00 a.?luE-OI 5.?1~ttOO 

_-:-__ 221l6. (l0 __ ? 939E-0 1. _I. 7P,6' tOO 
2292~OO 3.?5SE-OI I;SIl9F+QO 

, 7292.00 3.0auE-01 I.J70E+OO 
• __ , ___ 23Llb~OO_ 2.22QE-Ol.: p,.:,Il/,r-02· 

• 2006 00 5,517F-02 2:aOIF-Q? 
J I 2a30~OO 2.207E-0? 1.799f-oi 

'---__ .21130:0Q._ 1.9;i13E-02. 1;il0f-02 
?ll49~50 2.701E-03 1:316f-02 

~ 24a9,50 1~281E-03 1~21RE-Q2 
C1 ZQI>".,QO _.7 .. 50SE-04. 1.510F-O? 
" 2111\2.00 9.011E-05 7.2 R3f-03 

c,., _, I 
-::I .... '---

~.lI'1E ___ u. _____ . __ V 

J 

1686~OO l~aI3E+01J 1~501f·04 
r-___ lIi-El,; ,OO._._! .1 onF-t04 3.7'1 I f: +03' 

174b,00 5.0Slf+03 1~172Ei03 
I 18Db,00 2.18RE+03 a.319E+02 
~_.181)6.,OO __ 'l.!J5?E+01. 2. l j01ftn2 

186b,00 1.~81E+02 1.030Et02 
1926,00 a.57SE+Ol 6.144f~01 

r---__ 19I\b,OO ___ 7.7I1H+QO . 2.7 RC,F:+OO 
! 2046,00 3.~t?F.+OO 5.7A?F+OO 

J I 20'12.00 5.'16'11::+00 6.0 1)51'+00 
I 2106~OO __ b.!l31EtOO S~3S7F+OO 

21(,6,00 3.287E+OD 7.P?I'E+OO 
2226,00 1J~133E-OI 9~406f+00 

_.221\6, (II) . __ 2. '1Q.nE -0 1. Q. ('h/iETIlO r ?29,',00 3.:30Ilf-OI 3~onFH(l 
, ' 2202.00 3.125E-01 3.310FtOD 
1 ___ . ?3IJb:OQ _2.?21E-Ol _9~(\;;7f-n2 

2QOo'OO 5.5IuE-02 2.407£-02 
2U30:00 ?;206E-02 ~~7q3E-O? 
?ll30 00--' .927E-O? _ .. 1.70SF-02 '''j' ---2aU9~50 2.69:;E-03 1 ~31'1f-02 

" 2449,50 t. 27RE-03 1.?20F-02 
- ·~i ___ .2a66~ 0o __ · 7 .409£~O!l . 1 ~572f-02 

• 21J82.00 9:020E-05 7.2 R8£-03 

I :73'j£-tOIl 
2:t-I\"E-ta~ 
5.7Q?F-tO? 
3:1'70f.+C2 
5~54'lE+O? 
l,9,?r+02 
1:21',11£+02 
2.1QIlE+·'1 
R.4'j9E+OO 
4./161£+00 
3:.,.25F.tOO 
IJ ~ 05~ EtOO 
7 ~'r'loEtOO 
7 :4711:+00 
7.5!i3e.-tno 
b.fl3RF+OO 
1:3a'1E+OO 
6. '13'lE-03 
l:a3{lE-Ol 
1.312E-01 
3.b'5I.lE-O? 
'.!lIIE-a? 
?~!l9O;E-O?, 
7.41',1£-03 

w 

1>9IE+OQ 
4:3'10£+03 
6.02il£+0? 
I.Q56E~03 

7;I>l?E+02 
2.I>77£t02 
1.92'5E~02 

3.1l16f+OI 
1.I/J'l£+OI 
?;69bEtOO 
l.qRP.£+OQ 
4.0URF'tOO 
?211F.-01 

.6;3 A7F+O() 
1>.1I09E.00 
".1?1'1:.00 
1.311 0 £40Q 
b.77IE-03 
1.~3nE-Ol 
1,':'J?1O-OI 
3.6'ilE-02 
1:Ul0E-02 
.2~1J9lJE-02 
7.1l76E-03 

·1 ---- -.-.. --... ". 

:t __ .. ___ .. .. 

_ "~. ____ ~ _c_.:.:.:....:.:.:.:._ - -~.~. -=--::..:..:~ -::=':':::"':':":''':=--.: .....:-..=-=-.- ~-=---.. -- --::::::::-:=.:::::::::::::--=:.::'~-=-

.A_:'>~· ~ ~<)"~.tt:llj~' :"'''''('~~-:-' , v-·~,~'··~ !!At:;~;~ ,,!,,_6\-,~';'i', , 

(PQS!TTON ~ VELOCITY ERRORS 

VELD~ITY ESTIMATE FRRQR 
ROC 

3:,,4bf+Ol 
3.7361'+01 
3.615F-t01 
3,'I<)BftOl 
~:17aF+ol 
5.3'1)<'+QO 
1,,?!QF+OO 
?OOU:-Ol 
1,?3IlF-01 
I.O';?<'-OI 
9.2"tlf-02 
1.7fl7f-02 
1.?'O'lF-02 
·t.??7f-02 
1 .l7bF-02 
1.1suF-O? 
3.'109f-03 
1.17RE-0~ 
1l.5?2E-04 
a"931'f-O u 
6.3"3f-(\4 
6.063f-04 
2,'2l>9F.-(\IJ 
6.0Ll1E-0t. 

U 

3 • .,?IlFtOl 
1.71ilf.+Ol 
3.~I\I\F+OI 
3~ 1 /l(IE+OI 
3~1"~F.+Ot 
.,;:nOFtOO 
t~2t2E+OO 
2.0nOf- 01 
1,'?3bf-Ol 
1.052F-Ol 
9~27';t-02 
l.tI(lOf-02 
1.198f-02 
! .?1S[-02 
1,16ilf-02 
1.1a6F~02 
3.8'19£-03 
I.HOf-04 
11.5211:-04 
4 ,'I36F-(l£I 
".35IJf-04 
6.063E-04 
2~?~'IF-OII 
6.039E-Oo 

8:'J02E+00 
8.471>f::+OQ 
11.0751'+00 
5.ltlOc:;.OI) 

·/l.40H+-OO 
?t60E+OO 
1.?25f+I'Q 
2.16111-:-01 
6.1)22E.-02 
,.3"r·E-i12 
2.1195":'02 
2.'i07F-(l2 
1.aO'F-O; 
t.353[-02 
1. 1;3,1'-02 
t.3'li'r-02 
3.402F-n3 
5.iJ<l7F-OIl 
3.M';E-OC 
3.6e.llf-QII 
1.(,'1?F-04 
1.703F-(!U 
1l.?7~f.-O'i 
'1.25I-E-05 

v 

1I;1I'tF.+QO 
8.0Sl>f+OO 
1.II(,f*OI 
7.a~?FtOO 
5.r.E>?f-+oO 
1.251 FtOO 
6.bllf-Ol 
1I • .,<'?F-02 
1;1)I,3f.-01 
3.S'lllf-02 
2.'lil?f-0? 
;:<5 !lIE -o? 
5.52<;f-02 
3.BIJIlf.-0? 
,:Sllif-02 
3.?fliF-O? 
1.~9,qr-O; 

S:b2(ii:-C\'J 
3.'14<;f.-OU 
3.7!JilE-nll 
r.b7<lf-oa 
I.I>I\I-E-na 
4 :301·F-0<; 
'1.??llf-05 

8:72'iF.+()O 
9.1!lIlE+OO 
1.170[+1\1 
7.auIIE+OO 
6:8931':+00 
1.91,7F+nl) 
1.1'l7f+OO 
2,",671:,.01 
1:I Q 5F-OI 
3.115H-02 
3.9Ioilf-oZ 
b.buIF-!l? 
6.I'IDf-02 
3. o {1lf:-ryZ 
3.;;<''1(-02 
3.f.lij2F-02 
?'.'iA<JF-03 
":1'nf-03 
8.'~'F.-03 
B.210f-03 
5.1'l6f-03 
S:lll?E-03 
2.5(14F-01 
1l.962E-OII 

W 

9~616F.+OO 
l.nlF1F+OI 
9.8U1FtOQ 
".?;'7f+or, 
6.0(l?f+OO 
2.""SF+OO 
1.5111F+OO 
3.092F-1\1 
F. nUF-02 
3.I>?~F-ry2 
'):il'lr;F-02 
6.h-S';f-02 
2.il'llE-02 
!.71?F-02 
2. ,1":>F-O? 
1.7Q/'F'-O?' 
2.b!OF-n'l 
9.132E-03 
11.31.1:51'-0, 
iI.?10F-O' 
'3.Iq';F-03 
o;;1 /J3f.-0, 
2.5u4F-01 
1: •• 91- ,1'-04 

PLATFnPM TILT ESTIMATE ERROR 
ROC 

O:OOOE+OO 
O.OooEtQO 
O:OOllf+OO 
O~OOOE+OC 
n.oO(1£+OO. 
0.0002+(HI 
n.OOoF.+OO 
0.000.[+00 
I)~OOOf+OO 
0.0000:+1)0 
o.oon'O+oo 
O.OOOE+OO 
O.OOI'lE.+O{l 
O:OO(lE+OO 
<':OOOE+OO 
O,~nOOf+OO 
O .. OOOE+OO 
(l.oonE+OCo 
0.0(\11£+00 
O~000E+no 
O,'nO(lF+OO 
O.OOOE+OO 
O,OOOE+I)O 
(I.nOOE+OO 

U 

n.n/IOE+on 
o~oonE+I)O 
O.OOOE+')IJ 
o.oor'f+OO 
O.(\OnF+OO 
o.nooE.+oo 
O;OOOf:+OO 
O."OOOEtOO 
0.000000 
o:ooo('tOO 
O~(1)r.HOO 
O.COOE+OI) 
O:OOOFtOO 
O.'OOOFHO 
O.POOF+OIl 
0.0001'+1)0 
0.(Ir",F+00 
O.nnOf+OO 
o.noor+oo 
0.000E+00 
n.oonFtOO 
O.liOOF+nO 
O.OOOE+oo 
O.'OOOEtOO 

O~OOOF.+OO 
O.OoOE+OO 
o.OOOF.+OO 
o.on~F+on 

O.(\OOF+OO 
1).001\ftOO 
O.O,)OE+OO 
o.onofflil) 
o.onOf+1l0 
O.OOOF+OO 
(I.OOOE+OO 
O.OOOF+OO 
O.OOOC'+()I) 
1j.0!lo~+no 

O.OonFtOO 
O.O(\OE+OO 
o.nonf+Oo 
0.01(\F+OO 
O.OOOF+OO 
O.GI)()f+ll{l 
o.or,oJ:+OO 
O:OOOf+OO 
O. (o,\OF+OO 
O.ooOP+OO 

.V 

0.000(+01) 
O.()()OF+OO 
o.OnOF+OI) 
O:OIi(lF.+OO 
O.O,)OF+QI) 
O.OOO1':~(\O 

O.OOOF+OO 
O.OOI'oF+(IO 
O.OM,F+OO 
0.00 0 1';4-00 
O.OOOHQO 
O.OOO(fOO 
0.000"+0" 
O.~~Of"'OO 
o.nOOF+OO 
O.OO'\F+~O 

O.Or.lif+OO 
0 •• 100F+0;; 
o.ollor+oo 
O.OOIlFH!) 
o.oonF+no 
o.onOF+Oo 
O,nonE"'O!) 
O.OOOF+OIl 

0.00(1£:+00 
O.OllnE+on 
O.(lOOFtOO 
o.nooftoo 
I),OOOF+OO 
o.oa~E+I)O 

~.~noF.+()O 
O,OOOE+OQ 
I) ."nOFtOO 
n,OOOF.+OO 
O.OOOFi~O 
(I.onOFtOI) 
o~n(\nE+OO 
0.0\,0::+00 
o.on~E+OO 
O.(\I\OE+OO 
0.0(101'+00 
~.(lonr+(\O 

O.O"OCi-OO 
O. QOn!:+OO 
O.OOOf+OO 
0.000£+00 
1).01)0£+00 
,o.noof+~o 

w 

--(I,Ol)n1'+1'IO 
0.000[,+1)0 
(1.0(\1)[1'00 
0.1)(1'1""'00 
o.or()E.,.i1(\ 
n.OO'.lF+OO 
n.oooF.+OO 
c.nr,OF+Oo 
".onoF+OO 
O:(lO(l~+OO 
O.(lc\OEt(lO 
O.OO(lF+O(l 
o.O{\nf+oo 
0.000;:+00 
O.O(\OE+"O 
n.()(H'\F-+t)(\ 

o.oooF';'OI) 
a.OOOF-Hii) 
O.QI)OE+OO 
o:"n"f~OO 
C.OOI\EtOO 
O,ooor-+oo 
,,;1l0oF.+r.n 
o.r.nOE+QO 

ALTITUDE VELOCITY • -
RATF FRROR ~AG ERRDR,. 

3~3l\I>E+OI 
>.799F.+Ol. 
>,b f,7Et!)! 
3.18'1F.+OI 
,.163;:.01 
5,13bF.+on 
1.2IbE+OO 
2.l'InOF-O! 
1.2'7E-Ol 
1.0S0F.-Ol 
'l.2';o;E- 0 2 
1.770E-02 
1;232[-02 
1.232f~Q? 

1.17'lE-02 
t.I"7F-02 
3.9nlF-03 
1.168F-O!: 
1I.519F-oa 
a:'I3SE-OQ 
b • .555F-·oa 
6,06SF-04 
2.272E-0(l 
5.%OE-06 

7;4'11£+00 , 
7.V12E+OO--> 
8~b63f+OO 
5,'0281:+1)0 
3:6'llF+OO -'1 
1.,,"6F-tCO 
a;?'1"F-~1 
to. 902E-G2 __ . 
8;3011<:-02 
2:!JS'lF-02 
2:II.PE-r:?_ 
?.7fli:oF .. c2 
5.211 F -G? 
3:55"E-02 
3, ,nE-02 
3.022E-02 
2.:561f-(\3 --. 
5:?P.6F-C!l . 
3:S!i!f.-01l 
3:351,f.-O a . 
2.u25E-oa 
2:1j65E .. (j~ 
U;Ullof-05 
Q:217J;:-05 

GAMMA EPROR PSI ER~O~ 

6:811E~a3 1:707E-03 
7.b'OE-OJ 2:036F.-O, 
9,6A7f-03 2.6L1E~0; 
1.tQ7£-02 2:'?;F.-~3 
!,tR3f-0? ?2?hr.n3 
2.80UE-03 1.a~lF-n3 
9,801E-OII 1~?!2EpO; 
2.1§6F-~a ;.21~F-~a 
1.69;f-04 I.07nE-OIl 
1.?lb~-O~ a:15n~-OS 
I.P77E-OQ ~~qH2E-'5 
l.hl IlE-05 a.llIE-OS 
2.92'if.-05 3.~51E-~5 
?;14 9f-JS 2:5111'-05 
?bn?~-ns 3.031E-~S 
2,aQ2~-Q~ 2.511IE-05 
6.97?F-Ob a.QR1E-O& 
4~51~E-?7 I;RR1F-as 
1.QSRE-D6 1.RSGF-05 
1.13CF-06 I.R?UE-~5 
1.393F-(l6 1.?07F-OS 
1.32iF-n6 1.1;5E-~S 
1i,21<!F.-C·7 ,_. 6:q75E-~o 
2.293E-OB 1:63'1E-06 

-.. --~.---. 

!-" 
-...; 
~; 

\..... 

....::---.r~-

;~~.-~ 

1-
" 

! 

J 

. ... -.. -.. ~.-.. -.-----.-.-.--~ J 
i_~' _. = ........... ~_~~.~_~~.~"_, __ ._~_. _~~_. ~~~,_ ........ _"'-" .... _ ... ~.~~~._~._._ .... , .. ~,._.~_.,"." ..... ~_~~. ~~, ...... k ""e, ,,,-~,::~, 'a:i! r rn t .. 



~ 

i 
! , 
t 
" 

rf~-
i'W'" , , 
~ 

t,'", r 

-~-,---"----'--" -

; ;:~::~.- m_-~-t:::'Ii'i --~r:"~~~-'-- .. -~-.-- i~::"~~'4 1--'- 1 ,~,.:-=, ,~ 

DRIGINAL PAGE IS 
DJ? POOR QUALITY " 

SVSTH1-B--GROUP __ 2-DIRECT. ",[ACC •• BIAS ERRURS - .X.V.Z '. . . ___ ..••• ______ ., _. ______ ~ 

TlME---- ~~.~ IT IO~~,S 6~.~~~~~~O~. _____ " ' ~~L~.~n.~_ ESrilMATE ERRO~ '" PLA~FORM TILT ~STIMATE ER~OR. _ ... R:~~ 1~~~~R_ ~~~O~!!~R.-J 

, 1686.00 8.315E+03 2.062E+03 4.378E+03 1.744E+OI. 1.457E+00 3.882E+00 2.466E-05 5.969E-05 5.464E-05 1.101E+OI 2.BS9E+00 
5.'.6',10-05 1.817E+OI'" 2.877E+00_ 
5.475E-05 1.655f+Ol 3.b84E+00 J 
5.466E-05 1.455E+01 I.B17E+00 
5.4661::-05 1.~45E+Ol 1.046E+00_ 
5.4~7t-05 2.436E~00 2.950E-Ol 
5.448E-05 5.0ISE-Ot 8.852E-02 
5.439E-05, 1.543E-Ol ,- 1.136:-01

J ,.430E-OS 2.06~E-Ol 1.759E-01 
5.423E-05 2.7"HE-Ot 1.60BE-O'1 
5.~211::-05 .. 2.B22E-01.. __ 1.'tlOE-01. ' 
5.411E-05 1.967E-Ol 1.041E-Ol 
5.402E-05 1.499E-Ol 1.157E-Ol 
5.393E-05 1.'.6IE-Ol_1.724E-01 
5.392E-05 1.50<'E-01 1.655E-Ol-' 
5.392E-05 1.466E-01 1.564E-Ol I 
5.363E-05 ._1.437E-0L._3.56jE-02~ 
5.374E-05 1.283E-01 3.574E-02 
5.370E-05 1.291E-Ol 3.'70E-02 
5.310E-05 . 1.207E-Ol. 3.676E-02--, 
5.367E-05 1.794E-02 3.052£:-02 1 
5.367E-05, 1.010E-02 3.002E-02 I 
5.364£:-05 .. ' •• 308E-02_ 3.755E-02-.-J 
5.362E-05 1.794E-02 5.241E-02 

,---168&.00 ,-- ,1.6~ 1 1:+03- ,2.132(;+03,_6. 368E+02 ·,,1. 770E+01 .. 1.434[;"00 3 .616~+00 2.466E-05 5.9691::-05 
I 1746.00 2.195~+Oj 3.qUB~+02 2.603~+02 1.659E+01 2.91hE+00 3.534E"00 2.4861;-05 5.9~BE-05 
1 18C6.00 9.H95E+02 4.3L4E+02 3.179E+02 1.4hO"+01 1.516E+00 2.224EtOO 2.507£:-05 5.96BE-05 
L--180b.OO _4. 303bO 1_3.2 32E+02._3.083E t02 .. , 1. 4S1E+OL_l. 5551::+00 " 1. 'j'. 7E+(;0 2. S07E-05 5.966E-05 

18b6.00 4.eRIE+Ol 1.10bE+02 1.121~+02 2.4]4£tOO B.71~E-OI 4.U~5E-Ol 2.527E-05 5.q6r~-05 
1926.00 1.552~.Ol 4.599£+01 3.4271;tOl 5.009E-01 2.5261;-01 2.372E-01 2.540E-05 5.967~-05 

r----1,,)B6 .00 _8.323".00 __ 1. 7~ 71:+00._1. 341E+0 l __ 1.51.4E-OL_ 9. 851E-02 __ 1. 704E-0 1 , 2.56BE-05 5.967E-05 
! 2046.00 3.921ctOU 1.143E+00 1.441E~01 2.070E-01 8.UOUE-02 1.630E-01 2.5B9E-0~ 5.9b6E-05 
• 2092.00 1.095E+Ol 1.S~~£:+Ol 1.4J9E"01 2.S00E-Ot 9.982E-02 1.350E-Ol 2.604E-05 5.966~-05 
~21Cb.OO,_I • .l95E+Ol __ ,1.7V.E:+Ol" 1.363E.Ol .. 2.826E-Ol 9.975E-02 .. t.33

'
,E-Ol 2.60'1£::-05 5.966£:-05 

2166.00 1.093E+01 1.3j4E+Ol 1.133E+Ol 1.969E-Ol 8.751[-02 1.370E-Ol 2.629E-OS 5.'165E-05 
2226.00 S.949E+00 9.0U7E+00 1.60IE+Ot 1.499E-Ol 6.218E-02 l.687E-01 2.649£:-05 5.965E-05 
2286.00_4 .580E+OO_4.125E+00.-2.. 399" to L,,1.460E-Ol __ 7. 49tlE-OZ .... 2 .102E-O 1 2.6 rOE-05 _ S. 964E-05 

C ,2292.00 4.841E+00 3.665E+00 2.503E+Ol 1.5041;-01 7.900E-02 2.l1t3E-Ol 2.6nE-05 5.964[-05 
2292.00 4.553C+Ou 3.0U2E-00 2.2B3~tOI 1.466E-Ol 1.720E-02 2.00se-Ol 2.672£-05 5.964E-05 
2346.00 _4. 5()I,EtOu_2.')52E+00_7. 501E+00 ___ 1.1.36t:-OL_5.2'.BE-Ol ,_1.06SE-0 1 _ 2. 690E-05 • 5. 9&4E-OS , 
24J6.bo 4.052E+OU 1.7691::+00 3.201E+00 1.263E-Ot 4.198[-02 6.385E-02 '2.7l0E-05 5.963E-OS 
2430.00 4.1B7E+00 1.!lJ9E+00 2.596E+00 1.291E-Ol 4.289E-02 7.980E-02 2.718~-05 5.963~-05 

~ 2430.00,_3.6'.1,(+00 _ 1.73810+00,_ 2. 37'tE+00 __ .. 1. 207E-Ol .. 4.10 lE-02 ' 1.741E-02 2. 71SE-05. 5. 963E-05 

1 244~.50 7.249E-Ol 1.062c+00 3.971£:-01 1.794t-02 3.454E-02 5.520E-02 2.724c-05 5.963E-05 
, 2449.50 3.911E-Ol 9.140E-Ol 3.788E-Ol 7.070E-02 3.259[-02 5.555E-02 2.7Z4E-05 ,5.963£:-05 

L--Z466.00 _1.566<:-01_ 1.102E -00 ." 3. 459E-01._ 4. 30 71'-02._ 3.925E-O,L 4.224£:-02 2.730E-05 5.963E-05' 
2482.00 8.525E-02 1.5SIE+00 1.656E-Ol 1.792E-02 5.264E-02 2.002E-02 2.135E-05 5.962E-05 

r--:--- T II'.c- -. ,. U • - --" V •• _ .• II U V ---" II U 

I 16A6.00 8.438E+OJ 2.424t+03 3.9)6E+03 1.74&E+Ol 2.R07~+00 2.~t8[tOO 2.351E-05 
___ 16S&.00 __ .7.602::+0; .1.'NI,Et03_ .1.483E+03 1.712E+01 ,2.!lU2E+00 2.620E+00 2.351E-0:' 

1746.UO 2.1!3t-OJ S.01SE+02 1.452~+02 1.647E+Ol 4.825ttOO 1.206E+OO Z.397E-05 
1806.00 9.a482+Dl 2.721E+02 4.71&E+02 1.456E+Ol 2.'5[(+00 1.004E+00 2.456E-OS 

.---1806.00-4.J&5£+01_.1.37(lE+02._4.2"~E+02 ,1.447E+01, 2.165l:+00, 1.077EtOO 2.456[-05 
I ' 1566;00 4.d83~+01 5.59lE+01 1.53]~+02 2.4JIE+00 6.11DE-OI 6.005E-OI 2.495E-05 
r 1926.00 1.550E+01 t.!i33E+ll1 5.52"lE+Ol 5.006E-Ol 1.5'.71:-01 3.L05E-01 2.527£:-U> 
L-1'l8&.00-_ 8.29'lE+Ou_9.161E+00 ... l.20;'E+Ol_ 1.543E-Ol 1.162E-01 1.S69E-Ol 2.560E-05 

2046.00 3.9t?ctOU 1.547E+Ol 4.394£+00 2.070E-Ol 1.596E-Ol 8.864E-02 2.589E-05 
Z~9Z.00 L.093E+01 1.017[+01 l.a61C+Cl 2.790£-01 1.200E-Ol 1.170E-0! 2.614E-05 

...,.---ZI06.00_.\.293i:+(H_ 9.078E+OD_l.<J94ctOl .. Z.!l24E-01.. 1.066E-Ol 1.2!l4E-OI 2.6221:-05 
'I 21~b.OO I.U91E·OI 1.3~~E+Ul 1.l34E+Ol 1.9&5~-Ot B.771E-02 1.373E-Ol 2.6~9E-05 

, 2226.00 5.9~2E+OJ 1.816E+Ol 3.021EtOO 1.49~E-Ol 1.345E-01 1.19HE-Ol 2.66HE-05 
~22B6.00.:.,_.4.SB5C:+OO._.1.500iO+Ol_.1.9llE+Ol, 1.456E-Ol 2.002[-01...9.905E-02 2.671<E-05 

2292.00 4.852~tOO 1.3S0E+OI 2.13910+01 1.500E-01 1.931E-01 1.224E-Ol 2.679~-05 

2292.00 4.557~+OO 1.255E+Ol 1.932[+01 1.462E-Ol 1.B32E-Ol 1.132E-Ol 2.619[-05 
,.r----2346.00_4.499E+Ou _2 .100E+00. 7.491E+00 1.437E-01, 5.327£-02 . 1.063E-0 1 2.693E-05 
,~I 2"06.00 4.0511::+00 1.77&E+OO 3.199E+00 1.2831::-01 4.21'.E-02 8.382"-02 2. H2(;-05 
:,~ 2430.00 4.1B6E+Ou 1.842E+00 2.595E+00 1.29IE-Ol 4.298E-02 7.978E-02 2.719E-05 
L-243().00,~~.647E+OU-.. 1.141[+OO ,.2.373[+00 1.207E-Ol ,.4.190E-02._7.745E-02. 2.119E-05 

2449.~0 7.246E-OL [.062E+00 3.968E-01 7.193E-02 3.457E-02 5.519E-02 2.72~E-05 
2449.50 3.910E-Ol 9.141E-Ol 3.186E-Ol 7.0/0E-02 3.262E-02 S.554E-02 2.125E-05 

. r---2.l.66.00.-_1.564c-0!.--1_ L02E+00 __ 3. 453E-Ol_4.301E-02 _3. 92tlE-02 _l • • 222E-02 _ 2.130E-05 
'\ ' 2482.00 8.523E-Ol 1.552E+00 1.649E-01 1.792E-02 5.265E-02 2.019E-02 2.13~E-05 
) I 
'\ ---'---"----_._-, ' , 

OJ w 

5.975E-05 5.527E-05 
5.975E-OS 5.527E-05 
5.826E-OS 5.6641::-05 
5.6H3~-05 5.784E-05 
5.6H3~-05 5.784E-05 
5.961E-05 5.476E-05 
5.6l6t-05 5.817E-05 
S.8lle-05 5.609E-05 
5.526£:-05 5.B71E-05 
5.43~E-05 5.950E-05 
5.S29c-05 5.860E-05 
~.9b4E-05 5.403E-05 
5.699E-05 5.673E-05 
5.525£-05 5.836E-05 
5.600E-05 5.76~E-05 
5.600E-05 5.165E-05 
5.960(-05 5.385E-05 
5.962E-05 5.374E-05 
5.962E-05 5.370E-05 
5.962£-05 5.370E-05 
5.962E-05 5.367E-05 
5.962E-05 5.361E-05 

,,5.962E-05.,5.364E-05_ 
5.962E-OS 5.362[-05 

GMiHA ERROR. PSI ERROR

i 
3.405E-03 6.'.94E-04 'j 
3.635E-03 _. S. 655E-04---1 
4.439E-03 3.209E-04 
5.436E-03 ).814E-04 
5.390E-03 ,4.068E-04

J 1.301E-03 4.248E-04 
3.877E-04 2.3B5E-04 
1.614E-04 1.6~2E-04, 
2.327E-04 l.093E-04 
2.904E-04 1.33~E-04 

3.029E-04., 1.477E-04~ 
2.322E-04 1.720£:-04J 
2.110E-04 1.601E-04 

, 2.542E-0', .• _1.446E-04 
2.599E-04 1.801E-04 
2.521E-04 1.665E-04 
2.312E-04 _.1. 684E-04--, 
2.629E-04 1.72BE-04 I 
2.641E-04 1.173E-04 ; 

, 2.66ltE-04_. 1.721E-04--1 
I.S16E-04 1.262E-04 
1.639E-04 1.291E-04 
1.221E-04 __ ~.15aE-04~ 
6.153E-05 6.867E-05 I 

! 

" 
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I SYSTEM. S_GRQUP--3_0I RECT__ _IACC •• SCALE FACTOR ERROR -XY.ll ..... _ ._. __ . __ ..... ____ ._____ ---, 

L_TIMt:_. __ .. ~USITLON~61_~~~ .. ~~_O~ .. _. ____ . __ ~E:O:_~.~~s;t~~~~~"RRO~ . 
PLATFORM TILT ESTIMATE ERROR ALTITUDE VELOCITY I 
RD ... C . __ ._ RI\ TE ERROR_MAG.ERROU 

1686.00 9.561E+03 1.464E+03 1.340E+04 2.744e+Ol 3.547£+00 4.190E+00 2.330E-08 

~ __ 168.6.00,,_.7.60010+03 __ 4.2',7£+03 _.2.293E+03 .. 2.811;(+01_3.1621':+00 4. I ,'19E+00 2.330E-08 

I .1746.00 4.134E+03 8.603E~02 3.899E+02 2.7bll:+Ol 4.062c+00 7.639~+OO 2.3491:-08 

I 1806.00 1.592E+Oj 8.~a8E+02 2.124E+02 2.4471:+01 1.962E+00 5.081E+00 2.368E-08 

_I ___ 1806.00 __ 6. 1, 13EtO 1_4.13591::+02 _.4. 456E +02 .. _.2. 428f: +01 _1.1 73EtOO _. ) .592E+00. 2.368E-08 

1866.00 8.396t+Ol 1.3401:+02 1.236E+02 4.08bE+00 6.642f-Ol 1.883E-Ol 2.307f:-08 

1926.00 3.001E+Ol 9.145E+Ol 7.464E+Ol 8.23~E-Ol 6.27UE-Ol 6.488£-01 2.406c-08 

r-;--' 19:;lb. OO-h.343E:+00---3. 702t:+OO _6. 1.95E+00._. 1.401c-Ol .... 5.235E-02._ 1.23'1E-Ol . 2.421.E-08 . 

. ' 2046.00 2.70Ue+Ou 4.921[+00 1.899E+00 1.117E-Ol 6.025E-02 1.220E-Ol 2.443E-08 

I 2092.00 5.414c+OU 1.016[+01 6.747E+OO 1.2851:-01 8.2~1~-02 8.813E-02 2.457E-08 

L-.21OO.CO _o.244e+OU_.l.091i:+01._ 6.o11E+00 ... 1. 289E-01 8.388£:-02 _ 1l.89YE-02 2.462<:-08. 

2166.00 5.101~.00 9.U$41:+00 7.5541:+00 1.006G-Ol 5.927~-02 9.954E-02 2.4BOE-08 

2226.00 3.180E+00 6.613E+00 1.173E+Ol 9.086E-02 2.678E-02 1.114E-Ol 2.499E-08 

___ ' Z286.0D_2.6S0EtOO_..3.08 lc+00_l.493E+OL_ 7. 88!>E-02 ... 3.1731::-02 .. 1.197E-Ol .2.517£-08 

I 2292.00 2.774E+00 2.824E+00 1.537E+Ol 7.929E-02 3.353E-02 1.218E-Ol 2.5191:-08 

2292.00 2.60~t'00 2.416£+00 1.396E+Ol 7.107E-02 3.287E-02 1.135E-Ol 2.519E-08 

L- 2J1,6. 00 __ 2.142," tOU_.l. 0'171:+00 ,_.4.2771: tOO._ 6.2301::-02 _.3. 1, 7l1.:-0l _. b .ld3E-02. 2.53bl:-06 

240&.00 1.027E+00 1.435£+00 2.080E+00 5.779E-02 J.622E-02 5.061E-02 2.554E-08 

2430.00 1.899EtOU 1.~33E+00 1.666~+00 5.917E-02 3.538E-02 4.571E-02 2.561£:-08 

~2430. 00 ._1.654E tOO_.l."61E+00_l. 531E+00 _.5.53 2E-02 _ .. 3.465 (-02._ 4. 415E-02 _ 2.561 E-08 

1 2449.50 3.345E-Ol 8.301E-Ol 2.178E-Ol 3.6~Ot-02 2.660E-02 2.822E-02 2.567t-08 

I .2449.S0 1.844E-Ol T.7,,0E-Ol 2.05I:lE-01 3.3231:-02 2.5'.16E-02 2.820E-02 2.5&7E-08 

L-Z466 .• 00._1.90!>E-O.l_5.11,I.E-01 ._1.164E-OL_ 2. 103E-02 ... 2.2B6E-02 _ 2.187E-02.2.572£:-08 

2482.00 4.061E-02 1.267E-Ol 9.038E-02 8.4BOE-03 2.632E-02 1.IBOE-02 2.517E-0~ 

3.561E~08 

3. 5HE-08 . 
3.~64t-08 

3.568E-08 
3.56Mt-OB 
3.571E-00 
3.5151:-00 
3.579E-08 
3. S1321:- 08 
3.SIl5E-OB 
3.586[-08 
3.51l<J1:-08 
3.S~3c-Oa 

3.596[-08 
3.5971:- 08 
'3.5'17£-08 
3. bOO[- OB 
3.603[-08 
3.b05t-08 
3.60510-08 
3.606E-08 
3.6061::-08 
3.601E-00 
3.608E-00 

4.967E-OB' 2.55610+01 4.677E+00 

4.96110-08 - 2'865E+Ol_.4'46~E+OOJ 
4.9551:-08 2.755E+Ol 1.178E+00 
4.94~£:-OB 2.441E+01 3.891E+00 
4.944,,-08 2.4201:+01_2.217£+00 . 

4.932E-08 4.081E+00 1.384E-Ol 
4.920E~08 8.245E-01 2.126E-01 
4.908E-08 1.406E-Ol _ 8.688£-02 

4.897E-00 1.115E-Ot 1.173E-Ol] . 
4.887E-08 1.2B2E-Ol 9.178E-02. 
4.8B~E-08_.1.2aaE-Ot __ 8.820c-02 

4.S71E-00 1.006E-Ol 6.325E-02 
4.860E-08 9.01l9E-02 7.619E-02 
4.848£-08 7.809E-02'. .. 8.817£-02, 

4.B47c-OB 7.931E-02 B.151E-02J 
4.847E-08 7.708E-02 7.~93E-02 

4.$361:-08 6.227£-02 _.3.012E-02 
4.B24E~OB 5.179E-02 3.S62£-02 
4.819E-013 5.917E-02 3.539E-02 
4.819E-08 5. 533E-02 _3. 46tE-02 

4.81'>1:-08 3.650£-02 2.654E-02J 
4.B15t-OB 3.323E-02 2.625E-02 
4.811E-08 .. 2.103E-02.._2.240E-02 
4.a08E-08 8.489E-03 2.624E-02 

r---' TLME·c-_·_U-. ---.... V . Ii ~_, U V W U V , II GA!{NII ERROR PSI ERROR, 

I 168b.00 9.964E.0~ 7.0uI2+03 1.lt7~.04 2.72ZE+Ot 6.Q061:+00 2.5201:+00 2.236E-08 3.216E-08 5.238E-OB 5. 169E-03 1.750£-04 I 

L... __ 16B& .00 __ 7. 751Et03 .3.031E+03. _ 3.8 nl:+03 ... 2.79 3£+0 1.5. snt:.\oo. 2.9n£+00 .2.2361:-08 3.21610-08 5.23BE-OB 5.781E-03 5. 362E-04---l 

1746.00 4.111E+03 9.5631:+02 4.042E+02 2.1381:+01 9.161(+00 1.644E+00 2.275E-08 3.141£-08 4.858E-08 1.416E-03 4.973£-04 

1606.00 1.5B5E+03 2.1~BE+02 8.715E+02 2.438E+Ol 5.B111:+00 3.707E-Ol 2.327E-OB 4.212E-OB 4.429E-08 9.166E-03 1.311£-04 

r-. .18.06.UO._6. 410E+0 1._1. 895E+-02._ .. 6.315E+. 02 -. 2.',22t+Ol .. 4.123E+-OG .4 .I,56E-0 1 2.3211::-06 4.2121:-08 4.429E-0 8 9.039E-0) .1.536E-04

J 1866.00 8.397~+Ol 6.474E+Ol 1.704E+02 4.08110+00 6.822E-Ol 2.)~1E-Ol 2.361E-OB 3.1981:-08 5.194E-08 2.159E-03 1.294E-04 

1926.00 2.'-I97E+01 3.526t+01 1.127E+02 8.223£-01 3.7'3l-01 8.2Z0l:-01 2.3881:-0B 4.298E-08 4.3131:-06 6.600E-04 6.30b£-04 

~1ge6 .00:....-6. 3 32" +00_ 5.~97t +-00 .. - ' •• 971E+00 . 1. 1.06£:-01 ,.9.4.811;-02 ... 9 .561E-02 2.'.1810-08 3.5 16E-08 4.'-I14E-08 1. 504E-04 ... 9.931£-05. 

2046.00 2.100E+00 8.566E+00 3.5?IE+00 1.117E-01 1.206E-Ol 6.296E-02 2.443E-08 4.~07~-08 4.0blE-08 1.388E-04 7.743E-05 

2092.00 5.405".00 5.124EtOO 1.10/E+Ol 1.2H~E-01 6.21&1:-02 B.U~9E-02 2.461E-06 5.148E-08 3.192E-OB 1.366E-04 1.013E-04 

r---:--' 2106.00 -"" 6.23 1,.1:.+00 .. 5.3331:+00 1. 160E+0 I. 1.28810-01 .. 8.000E-02 9.26LE-02 2. ft74E-08 5. OlIE- 06 3.38 31:-0B 1. 400E-04. 1.066E-04_ 

I 2166.00 5.095t+Ou 9.08JE+00 7.5~9E+00 1.004E-Ol 5.~31E-02 9.915E-02 2.500E-08 3.58~1:-08 4.Bb~E-08 1.209E-04 1.2~9E-04 I 
! 2226.00 3.l79E+00 1.331E+Ol 1.605E+00 9.0~81:-02 8.91bl:-02 1.229E-02 2.51'-1E-08 3.S36E-013 4.6601::-08 1.344E-04 9.651E-05 

~2286.00_2.653EtOU 8.<)34E+00 _1.23'>E+Ol 7.66bE-02. 1.023£:-01. 6.9'-12E-02 2.528E-08 4. 966f:-08 3.4231:-0B 1.34aE-04_.1.020E-O"~ 

2292.00 2.711E+OU 1.190E+-00 1.354E+Ol 7.911E-02 9.5241:-02 8.319E-02 2.529E-0& 4.8Z0E-OB 3.626E-OB 1.346E-04 1.224E-04 

2292.00 2.608~+OO 1.206£+00 1.220E+Ol 7.690E-02 8.933[-02 7.151E-02 2.5291:-0& 4.8201:-08 3.6261:-06 1.302E-04 1.140E-04 

. ' ___ 2346.00 __ 2. 140c+OU._ 1.100t .. 00_4.2771:+00.6.224E-02 _3. 1.6010-02 6.644E-02 2.5 /.1E-OB 3.60710-08 4.82Bt:'~08 1.00IE-04 _.1.053E-04_ 

"I 2406.00 1.8261:+00 1.433<:+00 2.087.£+00 5.1781:-02 3.61610-02 5.072E-02 2.5571:-08 3.605E-08 4.821~::-08 1. 113E-04 1.0',5E-04] 

I' . 2430.001.B99E+OO 1.~32E+00 1.6681:+00 5.91bE-02 3.535£-02 4.574E-02 2.S&3[-Off 3.606E-08 4.8l7t-QO 1.288E-04 1.017£-04 

':~2430.00_.1.654E+OU~I.460E+00-.1..532E+00._ 5. 53210-02 __ 3.4631:-02_4.411E-02_ 2.5&3E-08 3.606[:-08 4.Bl7E'-OB_ 1. 205E-0't_ 9. 817E-05 

• 2449.50 3~j44E-Ol 8.300E-Ol 2.101E-Ol 3. 650E-02 2.6&OE-02 2.822E-02 2. 568E-08 3.6071:-08 4.814£-08 8.334E-05 6.558E-05 

2449.5.0 1.845E-01 1.779E-Ol 2.061E-01 3.323E-0Z. 2.595E-02 2.821E-02 2.56B1:-0B 3.607£-08 4.814E-08 7.526E:-05 6.554£-05 

: ~:Z466.00-.7.B91E=.oL-5.:1"4E"'0l-1.162E-Ol_ .. 2.103E-02 ___ 2.287E-02. __ 2.. 186E-02 _ 2.573E-08. 3.608E-08 4. a 10E-08 .. _5. 894E-05.-5. 995E-05'

J '. 2482.00 4.060E:-02 7.261E-Ol 9.009E-02 8.480E-03 2.633E-02 1.179E-02 2.5771::-08 3.609t-0& 4.807E-08 2..892E-05 3.894E-05 

, . . '. , • t 
__ ... _____ ........ __ ~ ___ .. _.,~ .. ____ . __ . _____________ ...J 
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. SYSTF.H B 

ORIGIN-1ft- PAGE IS. _ 
OF POOR QUALiTy-

GROUP ~ ----,-
(Ace: MISALIGNMENT • Y.,v,z 

POSITION ESTIM~TE E~ROR VELOCITY ESTIMATE ERROR PLAT~OPM TILT ESTTMATE f~ROR AlTITunF vELnCITY 

I ". TJ"Er---~ -.. _--.. " -· .... -_·_· .. C .... _-· ---"R ... --_., n--'-'---"C -""R --o----C·--olATE" r!lllnl1'f"'G-FR~t);=J ,..., 

I . Il>l:b;OO '\.31 IE"031 :'it9E+03 2:~70F+()) 6:5n5ft1lO 6:I7/.E-Ol l:b'ifl~tOO r.95QF.-05 1.9i?5~-OIJ 1.7b9F-OO I.>.!l7'F.+OO l.-l1{lI';t(lO 

'-----1656~OO--r.i,2e.r+03:-'5 ;7i>~ET02 -- 2~1i 1&Et02 -'6.h~oE tOO --6 .345E-0 \_ .. \ .71 or +00-7; '1c;aE-O'>1.-;lJ?5F-Oll-1 ~7['GE~01!~;71'l2E t~O-I ~1bIlF +n 

t74~.OO 7.770f+02 1.113E+02 1.15IE+OZ 6.47?f+OO B.ln'1E-OI t.~nIE+OO ~.02nF-05 l.q~SE-Q4 1.7b6E-na 6.u5qF+nO 1.1S4E+OO 

1806:00 u.1S1F+D2 1:3h~f+02 1.~9DF.+02 S.7?7F+OO 7.~~?F-O' 1;'70FtOn ~.nA6f-OC; t.9?5F-~q 1.763f-On S.70R[+OO q.20D~-OI 

r--:--!Bnb~ 00-1 .CJ 1 DUO I '-I: •. V 1 EHl2 "I. 3Q?E' +Q 2" 5 ~ h!17F +00 ,- h. 73l\f-Q \·--9.9 t r-(\,- 13.01\6<:'-05'-1. 'f?Sr-(\iI-l ~H3E'-OQ-':;. bli7r: +n 0"-'; ~F 1 ,\;;-i'I p 
I le6b~DO ?ql~E.OI s.,aSftOl 5.282E+Ol 1.2Inf+Oo ~.67~~-O\ 2.baa~-Ot 8.15?E-05 1.92'iF-04 1~76QE-Dq !.2~~F+nn l~30Qr-"1 

j' Inb 00 2.6'1~EHI 3.57nftOI t.763EtOI 6.q~5f-OI 7.7I\of-~t 2.5f\Gf-(l\ fl.2I<1F-05 1.'12'iF-O/1 1.757E-DU 6.893E-nl 1.IS/1f-OI 

1---\ 1186;00--;.1 I lE+!)!-1l :S'i~f+O! -I :11 SE+~l- S'-07SF,-O t - 5. 7UQE-() r-2. 003t;'O 1-8 .2I1 ilF.-O'i'-I.Q2SF..:.oa -1;1SllF,;'OIl-'5.077F.-l' [-~.'bQ'5F.-O 

2046;00 1.10RE+Ol 3.?hIE+OI, 1:'5~IEtOl U.8Qlf-Ol u.QooE-Ot 3.19SE·OI ~.1S0F-05 1.9?,llF-OU 1.7S1E-oa a;R o3E-OI 3~!UOF·Ol 

?~92:00 2.R1Df+OI 5~71bFtOl 2:2&3EtOI b.2?'if-Ol 5.n~1f-OI 2.A'5?F.-PI 8.aonE-OS I.Q24F-OO 1.7Q9E-oa b:210E-OI 2~B9?f·O! 

~21 (1&';00-'1. I 8J Etc r-b~ n5?[+Ql-'-2. 03'if+O r-b ~ 1 'tf-O 1~-S. n. HE-O 1-3~? I flF;'O r--F ~-rl! "F.;.nC;-I.G2 UI'. -Oll-r~711IlF";Ofl'-6~ 1 !7f-(lI~. 02it;.no 

I 21&&.00 ?,.?unF,+DI b.Q7'iFtOl 3.00?E+01 3.01IE-OI Q.tODE-OI q.b3~F-Ot ~.llRrE-OS 1.q?3F-Oll 1.7U'if-OU 3.n17~-nl D.171r-~1 

, . 22;>b~M 7.20"F+OO .1.iulbFt n1 S:uOI-E+nl 5.7a!lF-02 2.10H-O! 1l.3S7F-OI 8.C,U6E-O'i t.q2rH::-"J~ I. 7/l?r-:J~ '5.75<;F-Oi? 1. 'I 1 ?"::-(.\ 1 

~??li&:o,r--ll.1l3A~+OO--:-f'.? 1 ;)15+0 1-- 6. 3'17E+O t·-?. 'it; 1 F -01 -- 3. O%f -0 r-r;. ! liSF .. n '-".Ii 11 f-O') -I. '1?L:F-Oll--t. 1,9[-04-"2 ~ ')li?E-O "-5 ~2a3F-O I 

2292:00 S.3R;>E+OO !:nh9F+Ol 6:~5Af+Gl 2~771E-OI 3.319E-01 5~~<;IF-n! ~.617f-OS 1.9?GF-oa 1:739E-OQ 2.773F-OI S.3??E-CI 

2292'00 ~.Q~qFtOn 9.I ROEtOO 6.0ASE+Ot 2:730F-OI 3.2~Sf-Ol 5.n?7~-O! 8.617E-"~ t.~20F-n~ 1.73'1E-n~ 2.71IE-01 5~D7qE-n! 

r 

c 

r 

?aCb:OD B.2Q'iE+OO !\.6!1F+QO ~.~b7E+OO 2.~QOF~0! I.RoQf-ot 2.091[-01 R.7uIE-OS 1.92~F-Oq 1.733E-oa 2.S9nF-OI 1:71~€-Ql I ~ I 23 0 6;00-"9.1 b7t:+OO-' • nnf.F.+Ol--Z :o')?t:+or-3.?113f-Ol --2. 77'iE-0 1~.1 haF.-OI-!l~h1(,F"0'-T~ G'i'nF-Oll-l ;736F';;0cr-3;?a2F-Ol-Z~IjP.?f.-OI~ 

2a30-00 e~351E+OO A.G7 AF+00 7~'07[+OO 2.5'Of~O~ 1.863t-nl 2.3~qF-nl 8.767F.-05 \.Q25F-OQ !.73?F-Oll 2~51nE-OI t.6~5F-nl I 

2!l3D ~G(f-7 ~ 277t+ on-!l:o;,,)F+O 0-6 .·677f.+OO -2 .• , 3h 11[ -01 --1./\ t nE-O I-i', :HI I F-11 ['""""11 ;7h7E"il;;--1; Q?3F-O 1l--'';73i'f.-!l£f~2. 3b IIE-" 1'-"1~/i(\'IF-!\ r 

2449.50 1.399E+00 ~.QqnE+OO 1~15QETOO 1~472E-O! 1~40Qr-Ol l.bU3E-OI ~.7B~F-OS I.Q23E-Ou 1.73IE-pa 1.~72E-al 1.300E-OI 

2aaQ.5G 7.33hE-OI a.~PQE+OO 1.092£+DD 1.1?bf-n! l.lonF-ot !.63 RF-OI fl.7~~E-O~ I.Q?3F-OG 1.13\F-oa !.3?6E-OI I.?AUF-Ul 

O
· ilbb~O:O---;?:q71 [';;01---;.5 0I'E+I)O-'9 .CJ2 JJE-O 1-8._~75F-02·-1 .Ill 'iF.-O I-I .?13E"'O 1-!l~F05E;;O')"'"j'; G?)F"Oll-r;73(lF:-'-Ozr- f! •. 1111F.-02-r :V!ilE-O~ 

2482.00 1.667£-01 u.O'ibE+OO 5.o39f-01 3.575E~n2 1.635E-OI 6.?33E-02 8.822;:-DS 1.921F-oa 1.72'1F-OU 3.'i~nf-02 l.b31f-Ot 

TT"c: U-·----'-V'--'-----w- ---- II''''' ---.. V---,,·---W------U-' V------W---U7iM'i~ "EHHfJI(PSrF.!1l1ntr 

16~b~OO 3.377Et03 2:1hbEtD3 !.'iS~E+03 b.'iO'E+OO 1;148F+I\D t.359~+OO 7.5RqE-0~ t.927f-OO 1:7B3F.-D~ 1.2InE-03 2:333E-oa 

r-1 bBb.~ C U-3~ r-09Et03'-h~1l53F+02··'2 . .• Q95f+n-- 6.b IJ?f+OO-·-1.13hF: + QO--, ;oaan·no---r;<;Il1jF-O~---'-;'l?7F-(iII-l ;7fl3F"')1[--1 ;357F-03-Z ;1'5;:"'-'0 

I . 174b,oa 7.72 AE+oa l.ra~ftn2 0~731E+OI 6.~?8FA~O !.el?ft00 t.l n7f tO O 7.733F-05 t.R7CJF-04 t.l'?lF-OD 1.71?F-nl 2.0ll~F-04 . 

!806~QD 4.13IE+0? 1.177E+02 1.62 AF+02 5.71?F+OO !.?7nftOD 7.Q''1f-"1 7.92IF-05 I.R~'F-nD !.AbA~-oa 2.13hE-~3 2.7a~F-"a , 

-. --' I ~,Ob~ ~O--I; 9~~F+ 0 t-~' b. 0 17fH 1---1, 7'55F.tC2'" 5,613, +Q 0 -'-1. n n I r +0 0--7. 1110[-(\ !--1~9? 1 F-O:;- -1. i>13r-O ll-I ;'I!>AF-na-? t \if-",] -- Z. bS,F-OIl , 

1eb6.CO 2.9b'5F+Ol ?.3AUF+Ol ~.95IF+O' 1.207E+OO 4.h9!~-Ot u.?72E-O! 8.0U9F-O'i t.9?3f-OU 1.7hTE-on b.~2I\F-Oa 2.23~F-~u 

1926:00 2.6R5f+01 ,;,AtEtOl 3:~ORE+Ol ".!lR7f-OI 2.3uhF-Ol 7.RRIE-01 8.1snf-05 t.AI2F-na t;A7bE-oa 5.3R7E-O~ 6;n2lF.-(lo I 

r-:- t 9no ~ 00-3; 3011f+o, '-3. OF,3F +0 1-' 3 ;5b?f+O 1-- 5. OAllE-O t ri_ 4.1 BF-O! -- II. ~oOf-n 1- e: 2SIiF.-OS-' .,17nr-p II-I ~A(l9F-(ia ·-S ~S1,(lr-"Il-'o ~~b:E-OIl , 

I 20~b •. OQ 1.107[+Ot ?I{)l'r+o1 2.f\IPif+Pt 4.1\'10E-('! 3.7~of-Ot 3.GC;nF-ol fI.Y5~F-.o5 1.7!\.2F-na l.fI""[-1lll b.1'1Qf-OU O •. RC;'E-~U~ 
i ?Oq?~O 2.Ancf+QI 3.7h7f+nl a.~R"E+ql b.??4F-Ol 7.3,,,£-0\ ~.l~af-n! fl.411E- nS 1.7c;3~-oa t.91'1E-04 6.70'1F-OO 6.11 5 F-Oo . 

~-'21 no: 00---3. 1711f+0·l-- il., '1'1[+(\1 ri U ~1l1 '<E+I) l--b.l10r-o t -, 2. 53'lf-0 I-S. 11'1 I f-O 1 -"'; 0'>h[-0'5-1 ;7R31;-ill{--1 • f;QoF-iiQ .- 0 .I\lir.r-~lf·- fl :?17f=:-~lJ-
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1.310f.+Ol 
7:0'i0[+00 
6~6UqE+t)1) 
2:M2E+OO 
f,..H71f+OQ 
A;37;>F.+00 
7.'iIl'5F+OO 
7:HlhF+OO 
1:IO;>E+Ol 
1.'llJ'1F+Ol 
2.503fHlt 
2.5H>E+Ol 
2:3411E+Ol 
6.a7~E+oo 

3:1?7E~10 
.2. BoFtOIl 
2.'51IJEtOO 
4:277E-Ol 
3:'1'10E-Ol 
3.1l03f.-OI 
1:770(-01 

VELOCITY ESTJ~ATE ERROR 
ROC 

0:0001:+00 
0.0001:+00 
6:977F-02 
!.20UF-Ol 
1.IIlIlE-PI 
,:1, ~Qr-(ll 
1.3'3·SE-O\ 
1,21l '!F-Ol 
1.3"i2F.-OI 
1.6Qll:-Ol 
1.70;>£-0\ 
1:252F-01 
I.OMf-ot 
\.017F'~OI 
1.0:5f\f~Ot 
1.0!Oc~01 
9.il'illF-02 
fl.667F-02 
8.7h';F-02 
B.20?F-02 
S'-·S80f-O.:! 
a:f\'17F.-02 
2.930F-02 
!.2!QF-G2 

O.OOOE"OO 
O.oooE+on 
3.<:2'iF-02 
7.I'?IF-02 
S.I>'5lf-02 
6.1)50r-n? 
!.l71-E-ry! 
9.Ul0F-0.2 
9~5S5F-0? 
1.;>(1(1[-O! 
1.2301':-01 
l.t09F-~OI 

8.51.l0F.-02 
q.oll~E-O? 
9.:33<;[-0? 
9.llilf-02 
7 .??IE~02 
b"ilni'l'~02 
h.·7'iQF-02 
6.I>O'lF-02 
S.3QOr-0? 
5.20af-02 
Q.'iIl~f.-02 

a.90uf:.-02 

1):000[+1)0 
O.O(lOE'OO 
3 .1>;>:~i'-02 
7.iJI2F-02 
S:IJOIf,-O? 
".7'?'If-,,? 
7 :2!>?f-O? 
t:tf1.SF-Ol 
1"31H'-(\1 
1.0161:'-01 
1.0<;'1[-01 
I.IJnF-,,! 
1.771F-Ol 
1.i5(llf-ot 
1 :~2I!r-O! 
t:7nOE-OI 
1.001-.-01 
9~5'll.tr-02 
6.9 r.,I"}·-C2 
&.707f-02. 
6.0I1f-C? 
5.'I;'OF-02 
"£1:1 'i'3F-O? 
;>:27,1-1':-(':2 

PLAiFDRX TILT ESTIX4TE ERROR ALTITVPE 
R _ ... " _ .. _. C _ .. ___ RATF EP.ROR 

O~(lOOE~OO 
o..,nOt'lE+OO 
l'.rOI1E;.OO 
O.o~(lf+OO 

n;nO'lE"'OO 
(I.00I'r ... nQ 
~:nO()E+QO 
(l.no(,F+OO 
(\. (\ oor +00 
n.rn(lE+OO 
o.onoE'+OO 
(\.00N'H10 
I).OOOE+I)O 
O:OOOE+1l1l 
(l~O()OE+(!O 
O~(1coE"C() 
O.OOOF+OI1 
I'.Coo'+O(l 
n.opnFt(lf) 
Cl.0(l('f+<)(l 
O:C(I(.';:tOO 
o.oonE"OO 
!'.oonF+OO 
O.OOI)F+OO 

" O.OOOF~OO 
O.~O(lF+OO 
0.0(1)£:+00 
O.O(lOE+OO 
o .D!I·'F+'lO 
n; Ol:l(lf,',)1) 
o.c,;r,r+~o 

i;l.r.n!lFtOQ 
O.OOOf.'.o.OO 
O.OOOF+(lO 
O.(,\l'oF+OO 
o.o(,onno 
o.nnor+()1l 
o.onor+oo 
o.or-,. ... oo 
O. 0:' +f\~ 

o.or0:+(\f) 
0.01'01' ... 11;) 

IJ.O!lOf+OO 
O.OO'1rHO 
o.~(\()rtOO 
C. CI'(>F+(l1l 
l').oM1F+On 
o.orn)F+(lO 

O.OOOE+OO O~OOOE+OO 
o.OOOF+OO O;OOOE+OO 
O~OOOF+OO 6,Q~8~-02 
O,OOOEtOO 1.~OOF-01 
0.000F+OO 1.JqfiE-Ol 
0;Q00EtnO 1:6~IF-nl 
n.~OOE+nO 1.~5DF-~1 
n.C~nF+O(l 1.?A7E-nl 
o.unOF+on· 1.3~1~-Ol 
o.QOOF+oO 1.6BFE~Ol 

O.~OoF.+OO !.7n~F-nl 

O.OQ0F+OO !;?SOt-~l 
O.~o~f+OO 1.~~3F-~1 
o.~onF+nQ 1.016f-01 
!\,I)OllCton 1.037f-01· 
O.I'OD£+OO I:C1Ct R nl 
n,~Onf+oO '1.a~lr-02 
~.~~nF.+00 n~6hbr~n2 
o,oOCE+OQ ~.7b5'-02 
o.on~E~np ~.2n?F.-02 
o;nOCE+f)O . 5.3~OE·Q2 
O,OI)OF'+OO 1l:AQ6F-02 
ll~nO~EtOO 2.'13If-02 
o;onOE+ao 1.21~~-~2 

VELOCITy 
IIAG ERp,r.q 

O:O~()E"'f)o'l 
.O~OO!)F~Oa~ 
3.hQ7f-1l2 
S.IOllE-02 
4;a<l7E'-02 
s~n3E~02; 
t:.~"l'r-n? : 
1.f)'f:'f-(l1 ... ~ 
1.i'7Tf-r 1 
'1,757£-02 
Q;A17F-O? 
1.1C:;1.lE~~1 -1 
! .I>tllf-(ll ~ 
1.I>MF-n 1 __ 3 
!."q/lf~Ol 
1.5nr.f-~1 
h. Q 27r.:-{\? 
,,~!.:,p~~-~~ ~ 
b.Q711f-l)? I 
h~33?f-O? -.l 
5.11>7:::-C? 
5.NlIlE-n2 
lJ .'527E.:r.2 
!J.r.-q~;:-O? 

I 
~ 
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~.,-.-__ :.1 I ... f. u v w 

O:OOOF+OO 
O.OOOE+OO 
?:a7C'f+OO' 
3.'1IJ/IE+OO 
Q.O(llE-IOO 
7 :7641:+00 
Q:fl3;>FtOO 
7.All"'F.+OO 
5 ;5 /jI1E+ 00 
t. u25F.+Ol 
t .11'i?E to t 
1:IOIHOI 
;:~U~tr+fJO 
2 .'lht-F.:tO 1 
2.261fHl\ 
,,:nun+ol 
6.47;>E+OO 
3:13oEtOO 
2~73~E+00 
2.S1I>E+00 
4:?7<J/-:-OI 
]I :992E-O 1 
3.l:0?E~Ol 

1.76'11::-01 

u II ;I 

O:OQOE+OO 
0.000"100 
';:Il?M;-02. 
6.S;>!'·-Ii? 
6,27('E-02 
9.3';£'''-(12 
! .eMF-f)! 
9.f,i'nl'-~? 
fl. QQ(,,-"2 
1.?IlIlF-OI 
1.,3'1f-Ol 
1 ;U73F-OI 
1:!n5F-iH 
l.l'i!F-~! 
1 :?I1hf-f\! 
1.?11F.-0 
I.OO7E-OI 
9.~C'lF-(!2 
8.952f.-02 
8.709[-0? 
~~01?f-02 
":'lS!F-1'2 
1J.:SSt:-rl2 
2.27,71'-1)2 

u v_ W GA~~A ERt?OR PSt ERRnR--1 
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1&8b:00 o.oooe+OQ 
__ .. !68&;OO __ Q.OOI'f.+0(1 
: ·17u6.DO 2,132E+Ol 
I 1806;00 a,G7?E+Oi 
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1&b6.QO u.69iF.+OO 
192&:00 b;n37E+OO 
lQSb:OO 8.3~2t+OO 

:--~ i'04b~On a,<'HHQO 
',. _ 209Z,OD 7.33nf.Oo 
_' __ 2106,,00 _ "6.a20f~OO 

2!ho,00 b.77nF+OO 
22?0.00 3.ql~P+CO 
2?8&:00 3.?11E·DO 

.----22<12:00 - . 3:"H~E+OO 
22Q2:00 3.1~OE+O~ 

~ 2346:00 2.967£+00 
-~40b;OO 2;713E+00 
·2u30.0D 2.818F+00 
?U30:00 2.b~6E+Od "r-- ?;:U'1~50 (I.9I7f-Ol 

'! 24lJ.9,'lO 2.69?E-Ot 
:'1 2.£16.h.OO !.I05~-<11 

ZCS2:00 5.898£·02 
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o nOoE+OO 
o I)I)(lF+O{l 

II 91\31'+00 
1.!llIRf+ot 
3:S?lf+(\1) 
1.;570':+1)0 
? !!1)5f+OO 
11.?"I>F.+OO 
q:,C:;I)F+"1) 
EI.bOQf+OO 
9.?Mf+1l0 
l:'5R'1ftOI 
2.?Qflf+Ol 
I.SIO~+OI 

1 :3?"1F+~1 
1.23?F.+Ol 
<'~SP.~f+OO 
;> :7S3E+O'0 
2.flAOf.+00 
;::71l3FtOO 
1.6UI.F,"/lO 
1~51Ilf+'lO 
1.05\1f+OO 
\:183f+OO 

O.OOOF.+(l~ 
o.onOEtOO 
f>.'f63F-02 
1.;>03f-01 
1.1qr;F-I)! 
1:63!F-Cl 
1.3u9r-Ol 
!.?ASF-Ol 
1.)'\?r-1l1 
t.6<lIF-Ol 
1.71l2F-Ol 
t:2'i2F-Ol 
1.06bF-Ol 
1.0171:-01 
1. (I3/lF-01 
I.OIOF-OI 
9.4S0F-02 
1I:66QE-02 
8.763f-02 
1I.201F.-02 
s.,aOF-02 
1J:1IC;6~'-02 
2.9,oE-r2 
1.?lbF-O? 

O.t)OOFtO{l 
O.(lOrf+no 
3.751[-(1? 
8.?37f-0? 
lJ.77,IIF-tl2 
7.- ... t7f-O;> 
1I.'\<)u1.'-O;> 
1.1711'-01 
1.3'it;F-01 
9.0R2F--~2 
9.2U2f--02 
1.109f-(1t 
1.~qqF-O! 

1.6UF-01 
1.I.(lGF-O! 
\.';(1,1"-01 
7.209F-02 
b.7'1Pf.02 
b.753F-02 
6.b0{1f-02 
S.3Ul'lf-O? 
S.?r.ltF-O? 
1J.5i1Ar-0? 
4,90Uf-02 

0;000["'011 0.OOOft09 
o.nOIlF+on O.r.~OE+OO 
O.Oo"p.OQ . O.~'lnrton 
n.nOnf+OO O.O~IlFtOO 

0.000£"'00 o.r.nnF:tIlO 
O.OOI'1'+{)(, - O.O/l()E+OO 
o.no~~+oo C.onOf.tOO 
o.ftore+na o;nnnE+~ry 
o.DnnF~an O.~rnFtD~ 

n.POOEtOO O.OC'Of+no 
~.oooE+On D.Qonf+QO 
o:oon£+oo' 0,0011£+00 
o.oanF+nO o.noof+OO 
O.QOOE 4 0(, r.oonf. 4 I'O 
o.opnE+OO O.rnUE+na 
o.nnn~+I'O C.OOIlF.+no 
O.OOOE-D(' a,nODF.tOO 
O.Ol)nF~OO O;r.~QF+O~ 
o.onnF+OO O.O~oF"OO 

D.DOOE+OO O.OO('F+OO 
O.nDOf.~o o;onnF+OO 
ll.no0f+oo O.OIlOf+nO 
o~~onE+Oo 0tc~nF+Qn 

0.OOOE4/l0.0.000£+(1) 

o~nonE+OO O.OOOE+OO 
O.oonE+OO O.OOOE+DO 
O.OOOEtoO t:8nDF-D~ 
O,~COF+OO n.Q,IIE-'" 
O~~~~~~10 4.a~~E~QS 

O:OO"E+I)O 8.6<)IIE-QS 
O.P00F.+OO l.n~2F.-nu 
O.1l00F+~0 1.1I~lr-OQ 
O.~OOEtnO - 1;71aE-Oll 
O.OOOEtOO 1.IlS11f.-Oa 
o;oorE+oD t.9n,~-oa 
O.COOF+on 1.QQ!F-Oa 
o ;000E4-00 ,l.3b2f-(lC 
D.oQ0f+00 l;aSQF-Qa 
0.000F+~O t.SnCE-Ca 
O.~Off+OO 1.a61F~Da 
O.OOO~+Oo I.QoaF.-oQ 
0.000£+00 l~R(!IF-Oq 
O;OOOf.+OO 1.9~aE-cq 
o.n~OF+OO 1.83?f-na 
O;CQCE+OO l.?n"f-~a 
O.O~CE+OO 1.luaf-all 
O~1C~e6QO 8;~7a~-a5 

·C.OODEtOq a;IS1f-05 
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o OOCE~I)(I 
1 O)2E-GS i 
2.1l0IlF-05 ' 
2:l.?llF-~·5 _-.: 
I.I.Q31'1'-05 
R:31C:F"-rC\S 
9:QilQF-OS 
1: 1 O'H,-Oll .. _-; 
1~1J6I'F.tilJ ! 
1 :S37E·oa , 
t;J30:.:.E"'Oll -
1.~20F-O~, 
1 •• ..,7F..~a __ 
~ .t\qnE-Cr· .; 
1.).!1lf'"~\ -: 
1,.'3Q~E-(l:i_j 
1.'11>Cf-'·01l 
1."l!i"E'-()1.I 
1.'>'\<;E-oa 
1 :3'17F-(\Q 
1:353E'-Ofl 
1.1::QF-C4 
7 ;3a7f-05 
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01tlGlN~ 'P A.G"E" 
OF I>OORQUJ\L~ 

SYSTE'I B 

....-.."""",,' 

GRCUP 7 

u---'- PCSITIGN ESTIMATE ERRO~ 
R D C 

('1 
I 
~ 
~ 

.TIIIE. __ 

___ , lobe.OJ 2.96~2+.)3. 8.7 .. 91:+.)3 
1656.v~ 2c255t+Dl a.9b5t+')2 
17~S.Cv 1.70~~+03 4.S~1~+J2 
l&Cb.~..1 2.62&S+J3 5.2~~GtJ2 

_____ 15~6.JJ • _ 10 2c31. + J2 ,. 2.u32i: +.12, 
13&6.00 1.2D~~+02 1.17bt+02 

• 1q26.0~ 1.59t~+02 
1 SS:'>.vU 2.:';99,~,)2 

Z~~o.LJ 1.19l~'v2 
'C92.0~ 1.272£+02 

300S,c+-02 
3~ u<joE +,j2 
2.6u{,+02. 
4. 619~+,,2 

8.6t:2"+iB 
1.0S('E+U"3 
2. 764E~J;: 
:'.03\:1:+\.2 
2.4401::+02 
1,',/61::+-02 
1.ZU~+\J£ 
6.32.: th' 1 
1 •. '.I::::tD2 
2. aSh""; 1 

____ i:lu5.U·j __ 1~315c.+.l2 
. 21uc.Jv 7<557[+01 

____ " :<Z:<6.0U" 1.8<;(.[+J1 
;2~c.v~ 1.64S~+Ol 

_ ... ___ 22<;2.V0. 1, S32tt,jl 
cZ92.vJ 1.e~52""01 

____ ·2341..,,(; 1.91,iHJl. 
2~J~c0v 4;ee7[+vv 
;:~)v.aD 7.~~2r-01. 
2~3Jo~J 5.~6~~-01 
2~,,9.5J _ 6; <74&£-01 
244~.5j 7.~9Zc-(j1 

~~ LI..'...;!+J2 _·:;:'J~41:i-Jl 
5.036=+..12 3.J35~~02 
2.77~~+U2 3.7utE00Z 
9.;, 55j:: f- Jl 312 if~ St::"J2 
S?<:f72""vl 4.IJ27t+u2 
7.907~"Jl 3.6bS~+J2 
6oc,,1.,,+Jl . 1.~3;l:+JZ 
e,67.e+-Ol 3af?S~+~1 
/.uJ3t+Jl 2.93Z~+OI 
6.6&~c+Jl 2.7U~l:+Jl 
4.0S61:+"I, 3.atEE+~C 
3.662l+01 3.~6£c+CC 

___ ._ 24t:6.uv._ 2.7620-01 2.3"J[+ul _J •• )7£:t:'''uO, 
2462~lJ lcCL4i.:-vl 2. 1%t: +-J 1 lc9£:7E+OO 

TiI'E 

ItS::.vu 
_____ .1c?c.-cJ\oJ_ 

11<,6. Cll 
ISCc.Cj 
1 E,-,6~ t-J 
156.6 • .)J 

lS2c.UJ 
ISS:.,)) 
;:':4~.vv 
2,CC';2".J.J 
2 Ue. Cv 
216 t. CJ 

u v 

30267~+~3 lo145t~~~ 

2.Z41C+\.]. 4.3~.~+J2 
1.7 c.tJ .. +v3 I,) • .: .... ·1~ "02 
2.c1::t+03 7.75Zc+J2 
1.2541f02 1.~6~~+~2 

1.19(t'~2 6.152 .vl 
1. !>9t.l. J, 50 ',S7 hJ 1 
2.3S3L.~2 ~.3~~ +J2 
t.13::H02 lo':?t\! >')2 
102oeLf..jZ 
1.3111:+,,2 
7Q 4<;Ji+..I1 

222c.0J 1.d)7t+C.l 
__ .. _ 2266.\)~ __ .1. b6SL+ul 

2291.uJ 1";~4~+~1 
22~?.Co 1.020L+Jl 
2J~5.0v 1.9)2l+C1 
Z't.c.i)v ~.9aSE'+;),J 
2~3J.ULJ 3. t2":tl-Jl 

' ___ •.. 2 ... 3 .... uJ 6.1 ht:-ul 
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1~ 33:;E+J 3 
3.911 E+iJ2 
2. C( ~O':2 
2. &L ~H J2 
l.'l'Ot:+';2 
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~.Ll6\;+J2 

2.?lIH:J2 
4D'1~ i't~ J2 
4c "t. ~[:+ 12 
3c Y3;l+~2 
h. 2( S[+J 1 
3.2:'3L+.)2 
3.::4ci:.+J2 
:101S5<::+07 
i. J3 iOl:;+J2 
3" ('1.1 41:. +v1 
2.S3&t+ul 

244~.~J b.712~-v1 
.~ •• " .. 2449.5lj 7.315.-01 

2Ql:~61.+,)2 
3Q 124-... +,,2 
5"v)"<:+..12 
4.51: 2L +-Ji! 
2. lc "l:! +)2 
2010';'( +..12 
1. 9t:.-,c +\J2 
60iJlc ::+.)1 
6.67"'1;+·.)1 
7 .u01.':+01 
6.681t"J1 
4.u9(''''+J1 
3. b!;2t' +ul 
Z.3;}S::'+Jl 
2.13S:::+Jl. 
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PLATFORM TILT ESTIMATE tRROR 
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... _RATe ERROR 

1.31ZC+-( 1 
1.3571:+1;1 
1.1<;:;(+01 
<;.3d~C+0v 
7.Z86c+-vu 
4.1..051:+CC 
3.4(, 3l!C+u0 
3,25..11::+:;0 
2.1-:-0)[':"00 
2.uvvt+uv 

.lGc6S(+"!"'1 
iJ .lt22t:-01 
2. !:l(.i:.-Ol 
6.cu7c:-U1 
8.£19':-01 
8067:I:-Cl 
Sd 3JL:- .. ll 
1. 23o?t -C2 
7. 285i;.-G2 
7otlil!::-02 
a .. S76E-02 
5.9711:-02 
e. Clll:-C2 
4.2121:.-02 

1.397~+U~ S.90;~+OJ c.2'iSE-~4 

7.('4'.i1:~Utl 6.331::+)J 6.293[;-0lj. 
7.512~+LU 6.727=+vJ 6.27~!:,-C4 
7~ F"!),,tl'O 4.258:+1)) 6,161[-04 
5.7VIH:+\i\J .. 5.U7 r:+\)J . 6.2ClE-04 
3.95~I+UO 2.v3J~+~) 6.Z"2E~O~ 
5.19~c+OJ 1.3&J~~JJ ~o223c-04 
3. ~9(;~.t'v 1.518:+00 6,2.)42-U4 
3.~~1,,+OJ 2.5t:t~+OJ 6.15~l::-04 
4.2u5Lt('0 1.u5~=~o) 6.I7JE-v+ 
4.Z311~.+J\J .2.217::+)J 6,1651:.-,]4. 
3.523~+uJ 3.513:+\J0 5.t.6E-O~ 
2.01uL+UO 3.12J~'GJ 6.12bt:-U. 
1.794LfOJ 2.7SJ~tJ~ 6.1J7£::-u4 
1.693c+UO 2.7&J:+00 6.1G~~-O~ 

1.5Sut+tiO 2.%8':+0J b.lJSE-04 

3 • .3J5E-J4 
3.1.)n;-0't 
3.336E:-04 
3.3b75-J4 
3.367l:-0~ 
3.39a;:-U4-
3."3ue-I.'4 
1? ~;'61:= -uft 

3~lt93r.-O':-

1.5171!-v 1• 

3.32:tL-U4 
1.556t::-O~ 
3.58SE-()4-
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3.62Z;:-04 
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1.611(+00 8.J2i!-Jl ~.063[-04 3.60]2-u4 
1.t4:o"tuu 7.S7~:-Jl 6,J6J(-04 3. 696lE-0!t 
loou3lt\JJ 7.582':-)1 6. JbJE-04 3~696;o-u4 
1.3U3t;+OJ 4.922:-).1 6.J31E-04 3.706E-U4 
1.2741:<-0\1 4.83'J:-,H ooJ53E-04 3.7i.luE-G4 
1.104LfUJ 4.J5i~-J1 __ 6.J49E-u4 .. 3.715~-~4 
1.105t+Uu 2.7675-J1 6 .. 0~JI:-04 3c72JE-04 

5c736c-04 l~lUOE+~l 

5.736(-04 1.357t+01 
5.7SSt-Q', . 1.1901:+\)1 
5.e33c-u4 9,34cE+U0 
.5.S33~-04 9.26S(+00 
5.882£-04 4.069£::+00 
Sc93)C-U4 3.3~~E+vO 
5e975~-Q4 3.252c~OO 

6o026c-O~ 2.146L~OO 
6.U6~t-04 10910~+vu 
6ov]~t-04 1~e52t+OQ 

6.122(-04 SQ223r:-01 
c.1LgE-04 2.6.116-01 
6.21i[-04 8 0 671F-01 
6.222l-04 8.&32~-01 

6.227.~-04 507351::-01 
6 .. 2c"£:;-1;4 _5 0 16o1:-Gl 
~.311l-04 i.26~~-32 
6.33JL-04 7.2141:-0Z 
6033v~-~4 7.6u3E-JZ 
6.31.f6L-D4 8.9il7f-02 
&.340~-04 5.977,,-02 
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1.3i IE+-ul 
1.35£:I:+C1 
1.191[:+01 
9. 3g2c +(-u 
9 ,27'7!: + vt: 
4.Ct:')E+uu 
3.386<:+00 
3 .. 2 .. 1;: t.,),) 

2.13!J::+uo 
2.vJ0::"uJ 
1.56:;" +Ji' 
6.412c-J1 
20tlJ::-Cl 
8.6<;2(-OL 
8.9,,':'[-01 
8075Tl-Ul 
5. Ui?t:-(l 
1.325£::-02 
7. 12':'£::-C2 
7.46')l::·-02 
il.9.)21::-uZ 
5.896£-02 
5.9821::-02 
4. 21ue-02 . 
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4.;;0 Sd 00 
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J.)bJ"+OJ oo:!,:>J':-04 
5.133=~vJ 6.Z.~~-v4 
2~5b7:+C\l .5,211E-()4 
2.J9;~+UJ 6.13~~-o4 
1,039\2+0J b.15~E-04 

4.421=+J~ 6.1S1E:-04 
3.51S;+00 6.122[-04 
1.Bl )2+0) 6.102~-J4 

10 6792>JJ. 6,U '':'E-,,4 
1.94;2.UU 6.J~lc-04 
10o~:;':+voJ .;.0 ?3l-0'. 
1.\J2J~+IJ 6.JnlE-~4 
8~J4~~-J1 6,J~'.r.-u4 
7.86J:-jl 6.J~JE-04 
7.5915-J1. 6.0j~L-J4. 
~oi2l~-Jl 6.J52E-04 
4. 13<,·2=-J1 6.J52£-04 
't.J61E-J1 6 • .1.:.7E-04 
20791=-)1 6.J~3E-04 
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3. Ui,lii-Ott _ 
4.0051:-V4 
4.8:.11 E-04 
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5.1V.I;,-04 
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~i.5:::6E-()~ 
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2.176£'-03 
.2.687L-03 

3.153£::-03 
3.4S6t-J3 
3. 4901::-()3 
2.267r-::J3 
2.710£-03 
3.653£-03 
3.255(-03 
2.1\.1"1£:-;)3 
1.863E-03 
2.',14E-04 
U.tnlE-Q4 
1.~41E.-.:l3 
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' •• 5JU-04 
5.5cll:-t:4 
I~o 20H-O', 
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3. 81('~-J4 
6.1 l Ul·-04 
5.3561'.-04 
4. U25E-:.r4 
Ito t,27E. -Ot. 1.018(-03 

5 c o9Ul:-O', 4. 47/t-O'. <;>.,,501::-J4 
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3.7U?E-04 6.?2U·-Q4 1>'657£:-04 
3~ 70 2C-t.4_ 6.32:31:-(.4._ 8 • .5 55::;-",4 
3. 7101:.-U4 6,344L-04 7.684r-04 
3.710t.:-()4 6.34;,£.-0". 6.882E-04 
J.718E-Q4 6. !l57E-01, 3. 198E-0/: 
3.725E-04 6.37UE-04 I.S30E-0': 

1" 5\.. ~E-lJ3 
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5.09tE-D3 
4. 4\)2 ~-03 
2.429E-u3 
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2. '(13E-u3 
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k·. '''1 ', .. 

GROUP a (GYRn MASS UNB~LANcr - I'S 

pnS!TION ESTIMATE EPRnR VELOCITY ESTT~'TF FRRnA PLATFORM T1LT E5TYMATF ERROR ALTITunF VELOCITY 
r-

I TIi'E·----P'-' "0 .~ .. -----" c-~----# ~.--- ·0·' .. ----.. · c'-----'-fl"------·o'-.. ,-- -t---llhTf fPRn~Ar.'tllr;'~ 

LlbFi6:00 Q.Oq6E+03 ,,;,flOF+02 1:S72E+03 3:61l~f+OO 6.1'-77F-Ol 1.10bF,+O() 5.'i2nF-Or; I.SIJJJF.-:-O';2.71l'lI"-n<; 3.lJtIEHO 6:q(\~C:-I}~ r-.. 
1686 ~.oO--3. '1l1SE +0,-6 ;Il'lbf +02--4 :705H02 -3.7> 1 E+OO -I, ~ q lI&E';'O '-'1; t:l1'~ tOO-5·. 'j?!,F';051'. t;(JIIE":O'l-? ;7/19F-0.,·--\ ;i\(l3E+oo-a;b6 ,10;'0 t 
17u6.00 1.79'E+O, 2.716ft02 ?';15E+02 3.69IF+O() 1.352F+00 1.631[tOO 5.8?7E-05 1.6A8£-0'; 2.9 D8F-05 3.66qEtOO 1.ql~E+OO r 
18~6:~O !.O'lIF+O] 3:'2?f+02 I:U1RE+O~ 3.~66E+OO q.1R~f-OI t.lR1ffOO 6.2,7E-D5 1.7~hr-n5 3~lS?r-05 3:;>6IE+OO 1;?7~f.DO 

.
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L--19?b.OO 1.ll)lF.+(l1 t.(J')AU 0 1 1.?saftOI ?::'?!1F-Ol 2.5111F-nl I.II')::'F-O\ 7.n/lIE-or; 1.P.l!'H:-tlS 3.5.?3r .. 0'1 2.'1?af-~1 p.S65F-O~ 

t 9fb:OO--l.2<19E+O 1-' ; III I t +G1--lI. 1'-46£::tOo-j. 711'>!: -Ol-;>:'11 I f-o 1-Q. SOlJF -02-7 ;bi;I\f.:-,;o5-T;9t 'IF-O~'''-l. 7 35F-05-j ~7115F-nC-i :~70F;"O! 
?Q4b~OQ 6.3Il o E+on l~lI\IF+Ol R~OlOEtOO 1:181F-Dl 2.1~tF-OI 1.116Qf-DI 7.82bE-O~ 2.1071"-05 3.975[-Q'; t.1BQF-P\ !:5~AE-nl 
2Q~?_OO b.Q7~F.no 2.711[+01 1.312EtOO 1.!~4E-OI ?~2RF-Dl 1.??6~-OI 8.116E-05 2.?AAF-D'; 4.175E-O~ 1.13RF-nl 9.p77~-02 

~21 06:00--7 .30nE+o6'-2.'1Qn tll C-? :C'A 7[400-1. (lll!e.O i -:? .&uM -0 ("-f. 45IlF-OI-I\;2151"-0';'-2 .?<l7F-Il') -4 ;23~F-()'; -- { • 07lJf -ol-'j;\ 9~.-61~ 

L 216&.:0,0 1I.3I>lll;' .... 00 3~0A~F. tnl t.:911F+Ol 5.1731"-02' 2 .• ,6')f-Ol .2.?p.,r-Ol 1;\.62;[-0'.) 2.:><;1'1"-0';. 1J.IJ4IiF-n'1 5.0<;')f- n ;> 2.??7E-. (It I .... 
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22Q2.00 1.391'[+00 5.~2~r+no 2.67<)[tOI &.?2QF-O? 1.34A[-01 ?OR3f-O! 9.39?E-05 2.55aE-0~ 4.880F-05 6.26RF-02 2.!7qE-01 
22'12,'QO I .?9~f+l\O 5:',MHO ?11QUFtO! b;lIM-O? 1.31"t-l)! 1.9"or-~1 'I.19?E-n5 2.<;'ill,t'~OS lJ,fi6 r,"'-0r; 6.1/,;>F-02, ('.oq~c-f\l 

r--2~Ob ~o6--i. 3 5'iEH'O- '5: I lllFHO '-7,71 (\£:+00 - ':5. ;,93f~02 --.1: ~ 7>F-O 1-' I. 12(1F -0 ,--'I. bRAF-05"'? 7"1 F-05-!;, 12111' -'1\,;'-3" (,2~"'"1\2~-i :51 7E-0 f~ 
I ...• "~P6.00 1.?UQE.-DI S.,aIlFtOO 3.,UOE100 .. 1.1"8~-0' 1~3n7F-GI 7.7~7F~n2 I.OOhF-Oq ?.q7';F-O'; ~;3~2E-0'i 1.~1ae-(\3 1.2 fl lf. -01 
L....-?1130.00 1l.0/>5F-e? S.6111 Ft(ll) ?SlhF.tOO 5.79(\F-r"~, I. ,lIH-llt 7.?">2F-(\2 1.0?£'F.-Cla 3.(\II'?F-(l'; ';.II~c,r-or; ;,. 77~F-(\3 t. V13E~Ol 

2430 :00'-3. (19<;1; -02"- '5;' VI ar. t(lO -, 2:3 t 01:+00 - S. 97?F-()3 -1 .3e 7F -01-7.0 16f-02-r:o(,Or -04-3. Oll 91"-0.$-5. USSF -(,:'-5. 'l,Rf-1:3-1:n ~E-o r 
2~IQ~50 5.506E-02 3.'57~+OO 3~S3bF-Ol 6,738f-03 1.0F?f-D1 4.72?[-02 1.0.2F-Oo 3.1qRF-DS 5,56'1£-65 6.70QE-03 1.05nF-OI r 
211a9~50 5.Q2'>E-02 3.16RF+CO 3.?93F-OI 4.2Q8f-03 1.0c,~f-OI a.663[-02 1.03?F-OU 3.108F-05 S.'1hqF-oS Q.302c~(l3 1.03IE-OI 

r--2a~h~CO~2 ;UD7E-il2-'j :9'~'+OO--·? "1'<) 1 !:-O t --11.,,7<)[-0]"- 9 .at-SF -O~->.,71 hE-OZ--r':Ol!3r.;oa--3.1{'b.-OS"- 5.r,.':~E-05 "'IJ .AME. -0-;--'<). 3hM::-nfj 
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16~b:OQ 1l.1IftF+0' A:a~?Ftn2 1.'O?ft03 3;607F+00 1.0~OftOO 9.13bF-ol 5.573E-05 1.521~-05 ?6~(,f-05 6.Q2IF-OQ 1~b02F-oa 
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lQ26:00 1.P9aE.Ol 7:A7Gf+oO !.7~7F+nl 2.~lqF-01 1.1r;~t-nt ?SA7e-OI 7.nS3F-05 3.1171"-05 2.UU?E-05 ?nuRF-OQ 1.963~-OO 
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i ?2~?OO l.ana!+nn l.a;>~f+~l 2.,Q?E+Ql h.?P7F-1\2 2.1311-01 1.?65F-OI 9.3"7f-(\~ u.I?1F-O'; 1."A~~-D5 6.?91£-(l0; I.AblF-9lJ ! r 2~a2:CO 1.'II~taO 1.3?AE+Pl ?~ll~F+Ol 6.179r-n? 2.no~[-OI 1.175F-OI <).lq7F-D~ 0.1;>,[-05 ~.66~F-no; 6.n16F-~5 1.72qE-OlJ • 
---2:S~6:C;O'--1 :3<;IF+oO'" .,:'MF+OI) "1.b~"E+I)(\ "5.6~9f-CI? '1 :117M-Ol '--I ~11 '>F-OI-q.h~H-OS -'1..807£-05 - 5~1?!lE-OS--I .139F.;.OS-·i;H7C-OU-----' 

2a06:(\0 3.326E-Ol 5.~nlJ[+no 3:1UOFtQI) !.3?tE-OJ 1.307F-Dl 7.766F-02 I,006E-OU ?q~?F-O') 5.181[-05 ~.3Iaf-05 l;bR\£-DG 
2t30'OO U~Q32r-O? 5;6nIE+OO 2.517E400 5~659F-D3 1.1oIF-Ol 7.2~3F-02 l.n?DF-OIl 3.0"i3~-n5 5.4Baf~l)~ 7.030£-05 1;61?E-OU 

_'1r--?lI30 ~OO~""'3.37r.E-n2~'5.3113hnO-?)11 E+OO - 5 •. 8 11 4f -03 ~ I. "5(\7F.~O 1'''7. G 1 PI' -(1;>-1 .O?OE-()lI-'3.()<;V:-(lt;-;,~ 111l4f:-05 -'6. 92r;F-Il!>-1 ;0;' ·~.,ca---, 
~j . ZlJ~9.S0 S.313F-02 "5 157E+OO 3.S3~f-Ol b.b75E-Ol I.D6?F-01 u.722f-02 I.D32E-OQ J.lloF-05 5.~68E-05 6.?~IF-DS 1.6~ .na I 
';~2t:1l9:!>0 b.IO~F.-O? -; 161\£+00 3~?96E-01 lI.?~7f-03 I.D51\1:~OI 1l.i>63F-:-n2 1.03?F-04 3.110F"05 5.5611F-0'j '5.')1,91'-115 1.0{lilFo;(llJ--1 
, ~Qbb ~vO-2.U57f.-oi-~1 93aE+i;l0 ""2 ~1I9 U:-O t--II .o'SIIF.-03 - 9 ~lI05f -02-3;71 7F;"02-r;(\Ll1E~t·jj-~ .T(,Jf;;c.5S'~ (,1I/1 E":O 5'-2 ; 651E';' 0 5--1 :0 t 'lE~OQ 

2l182.DO e.a&7E-03 1 825E+OO 1.763£-01 3.627E~03 9.566E-02 2. lI 60E-02 1.053E-OQ 3.21~E-05 5.719E-05 1.666£-05 8.191E~05 

:r--~' 
_._----- . 
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ORIGINAL PAGE 18 
OF POOR QU,ALrrY" ... 

. ., ~ 

SYSTfH 9 GROIJP q 

'~~>m .. ~.!t¢", , 

(GYRO r,-2·ERRORS 

~~;'l --,.. I . "'_""",f .-~ ... ~--" ~.-~~ 

"-...--. 

pnS!TJ01~ -('.S·H .. l'·,l.iE ERi?nq VELOCITY ESTP'A TE FRROR PLA TFOPN TILT ESTl'lATE ERROR AL TITUI'lE VELOC ITV 
~TI·':;""'E--. --Il 'O'---~-'-CIl-"---'-O"---~-l: R .1)--.-------r. ..... --'RATE FIHlfll'<>!AG E~t/rl~ I '. H'lIb:OO 3.~7'1F+O! ! .?/13f+Ol (',715Fi'01 I.OO'1E-Ol u:t;.f,?F-~2 ;:n7l>F-O?, S.S60 F-06 b.'lOUF-01 2.487F-on '1.,,?AF-02 s~?nf\f-(I?--.-l 
16?b :OO~; <lObE' +0 r-,-;, ?7F+O 1--5 ./JlIl E+OO-' • O?QF-O I-a. 611;>1'-02-). r;5r"o? -,~ 560F"0f.,-·{,; '1<lUF-Or--'2 .lIB7E-Of, -:-'1 ~ (nnE-Or- 5.11 Q E'''02 
170&:00 2.~5af+Dl 5~h1AftOO 2;76UE+OO 1;025F-Ol ?R6]E-02 a.163F-02 a.37RF-06 6.1f,Sf-01 2.03"f-06 1.0251'-01 3.~RtE-a2 
1806'00 l.aC?EtOt 5.10tri'00 2:23aE+OO 9.15 uF.-O? 1.67~f-02 3.?atf-02 3.51\3F.-06 8.3R3f-01 1.~20F-06 q~lQ?1'-02 2.b20E-n2 

.

. -. --16.0&:00-6. j 591' -01 -? at;<lF +,10--'2 : \i17f+O 0 . 9.' 070F-0;; -! • \ 4QE-02--Z :~'H r -02-- 3. 51\31'-(1(;--a. 31l3F-07 -, 1,'1I'20E-O&--q, 00 (iE-liZ --'I ; a;nE-"2~ 
I 18bb:OD 6.1511'-01 l.l02r+no 1.23?E+00 2.4n7t-n2 7.'12nE-03 6.RA?F-n~ 1I.??FE-Ob 7.5IRf-07 2.0491'-06 2.0791'-02 4.RI5F-03 ' 
L-l'lZb.OO f,.31>3E-OI 5.'1Pf-01 tJ:?3<lE-OI 1.4o2r-O? 1.51l3F-o? a;1\01 .. -0, _{.4?IF-06 ,.4'>{lF-01 l.h<1"-OI> 1:,'1'11'-02 3.6 /F1f'-fl' 

19~6. 00-7. (, 7~1'-() t- 9. 4~t,F-i\ 1-'"\ .1>57F-O 1--1. (lQ7f-02-- 1 ., 7"F -{l2 "- 2 ~9;>af-{l'""-1. 35 /(1'-Q/> --5. SAbE -01-1 .bfi?f~nb --1. OIlRF-()2-- q :5591::-03 
204b.00 3.7Ibf-OI P,.?11E-~1 1:661E-Ol 6;73hF-03 l.tnhF-~2 b.OD3E-O] ?QO?E-Of, 4.1"I1'-Q7 1.4'111'-01> f,.7"2E-03 1:na~~-03 
2092:00 3.q~1F-OI I:U77F.t~O l:osnF.-Ol 6.017F-03 1.30~1'-o2 a.17 o E-Q' 2.3R?F-06 a.307E-07 !.216f.-Oh 6.0ryaE-~3 3:7?'iF-03 

'---C'! il/;.:OO--IJ. nS51'-(\ !-r ~5/!bf.+ilO -5. 7'i;>E-02--5 .11<161'-03-- 1.271 F-n? -":?<1'1E-IH-". ?'>;7F-06---a.?'i IF-01-- I. (,I fif-Oh '0'5. QSSF-1l3 --5 :2~bF.-!l3~ 
! 216f,:00 ?lRAE-Dl 1.DI'>ttDO A:luaE-OI ?~t30F-03 9.0'i5f-63 R.S1QE-03 1.<l7?F-06 Q.173F-D7 1.115E-06 2.0751'-03 Q:?qQE-03' 
I ?2?b:PO a.772[-0;> (,.bll~-OI 7:723E-Ol 5:35~f-OQ 3.~ORE-O; 5.?bS~-01 ?.OlAf-Ob 4.2071'-01 l.t67f-Ob 5.76tF-oa h.OI~F-01 
-' --22;;1> :OP~;bilSf-r.2--' • (,(,5[-0 I-"3~ 96Rr: -01-- 1. '1illiF-03:-7. 'i93f -03·'-2. I ?OE-{lr"?~ 2fi?E'-06 --IJ. ;,oOE-or-'l ;27 5E-n6'-1; !l'nr ·(13'-,,: 11·Qf;-H 

2202:00 t.I.~b6E-O? 1.~Att-al 3;~07E-Ol 2.Q27f-03 2.;;37[-0' 2.1~IJF-03 2.27If-06 Q.6a'iF-07 1~270E-Oh 2:01'1r-03, 1.QS5f-ol 
2292;00 t.I.{lQ'lE-02 l;u2~~-OI 3:'ilDf-OI l~a95F-D3 2.77'i[-03 2.074F-03 2.?71E-06 4.6aSE-07 1.2701'-06 2.001F-~3 ].t.lIAE-Ol 

r--. 23.06 .:u. O·--Il~·3'1I,F·02-1 ;2A7f -01- F. 56<)[-02 -1. 1 !lS1'-03 ····].51 "['-In --I. ~1i11F-03- 2. 0 t?F.-O ('--II.! 71 r-P1-! • I 'i61;-Db---,;! 5?F-O,-- 3. "7':lr-03~ 
I ('406,00 1.?50£-02 1.?~Q~-OI 1.?~7F-0? 5.8~Uf-05 ?BlhF-03 q.'107F-"Q l.hU9E-O~ 4.?~qE-01 l.nlnF-Db 5.'1{l"€-OS ?71If-03 
1 2(130.00 :\.971f-03 1.2/Jlf-O! 1.062E-02 1.073f-llt.l 2.707f-03 S.:iIl)E-oa 1.''''11[-06 4.aa?r;:-o1 </.67 lJ f-07 1.073F-1H; ?.b3?f.-03 • 
L..-..... e1l3:! :00'--:; .10'1E-or-'I • 1 AIIF-O 1--0. 96';;::-03-1 ~ 176F.-Oll-2. (,33[-03--5 ~ 2ii,E"Olj'"1 ;;r;IIlE-Ob-ll; QIl?F.-07-Q. b 1Ilf-07-1 ; 11'3;:-,'.11 .-('. 'i51l~-n) 

2aUQ:SO 1.140E-O' 7.02I>E-02 3.12QE-03 l:b'17E-OG 2.00IE-01 4.R?8E-OQ 1.uI7E-Ob U.6~lE-n1 Q.333F-Q7 l.l00E-DU 1;933E-01 
?qaQ:SO 1.?UbL-03 b.629f-02 2;~R?E-D3 1.190[-OG 1.'1~IE-O~ 4.1a~E-oq l.aI7E.06 u.60I1'-07 9.13~F-07 1:1'1l~·04 1:BQ1E-03 

-, --2aM,: OO----rJ' .2lilf-(;Il-' .'1(>OF-0.2 "'3 :(lnE-03~·1. O/J'5F-Orr'-l • S<lIW-03-1l ;3r-. 7F-l1zr-r;?37"'-n&-1l·.!11 Qf-Or-R ~ '102F-07-- i ~ 01l7E-ljll--l • 'iA;'i:-;n---,-, i ?1182:0(1 1.~3/Jf-04 3.!71F-O?' Z:'H>3F.-03 6.~OBf-0'5 ':536[-0, 3.13~E-1)1J 1.116£ ... 06 S.0?7F.-07 a,S60E-OJ 6.35!f-05 .1.5;5F.-03~ 

I TIllE U--------v· "------'\01-- ··_·-n· .. ·---V-.. · ---H-·----u v w (.i\"J.l~·ERRn~"SI-ER110R 

1686:00 3.157~tOI l~bl1f+Ol 2.1I0'1EtOI '1;9'ilf-02 S:Q70E-P2 2.80?E-O? 5.611E-06 6.3UO[-07 2;38'1E-06 t~q'i1f-n5 5:lulE-06 r-Tb !'6:00 -?F8aE. to r-R .R'lIlF+OO -. '1 .l!131'fO. 0 -'1.0 I 0,-01- '3.o/1,F-1J2-·Z. '1a.1E-o?·-S .(,1 I F.-n6-".lnnF-'nT-?'~3R9F.:"O"·-2. ~91)F.-1lS-:; ;[\7°E-O('~ 
, 17u6:00 ?'iQQFiOt'i.QUIFtno 3.12?E1Qn 1.015F-Ol a.?~~r-Q? ;.OUR[-02 4.41PF-OI> 1.117F-0(' 1.6'11F-06 ?711F-05 R.l0?E-Ob I 
r Hlr-t'l:OO 1.''l'~tOl $.?q~f-+'10 tl.!-'1"F+O~ 9.109f-!l2 3"(\/lr-n? t.1'lSr-o? 3.';'17E-<lf, 1.IlU6F-llb l~,"Of-l)f, ).1l6?F-t\'1 b."A~F-(l6 ,I 
L-.tacl,.' 00--6 .137f-i)l'°"q. 01, '1F-O 1- :>.16aE+OO- '1. OLlSF-02' . ? ~ r.&(1E-O?·- 1.1\ 'IF-(iZ-3. S'I7f-P6'-' .IlU!'.F-OO-l ~ 350F-Ob- 3. 3RAf-1)5--". 311Df~05---1 

IRb~:OO 6.11IF-Ol a~na6F-nl 1.~q3E+DO 2.QP,OF-nz 7.Q71E-O] 7.9~bt-01 Q.?3QF-Ob 7.109F.-G7 2.0UDE-Ob 1.';>IE-05 4;1P,oE-nb 
191'6;00 b.3U?E-Dl 3.'i~aE-Ol 6.3R1F-Ol 1~3q7E-02 ".383f-O; I.S31f-02 3.4?7F-0{, 1.3'111'-OA 1.09IF-06. 1.!19F-05 1~thqE-05 

C 
19!'.I",Cn--7.""'lf- Il I-"7. ,SIIF-Ol b.?Olf-OI - J .i'II';F-C'2 . 1.r.t;,1F-(l7.' 'Q. 'OP.F-03 -1.3';(·r-Ob <l.'iIJPF-07 ·1. 1I'1(1;:'-OA -.. 1.17?F.-(l':;- Q •• f.5?E-OI',--:-'Ij 
~~Uf,.OO 3.71?E-Ol ~ • .:;~qF-OI 7.tO~1'-Ol 6.710F-01 R.IlRbE-O' 'I.7 0 3F-03 ?qD~E-IJ" 1.3~'f-r6 ~,11l2E-q7 q.QUIlE-Ob 1.?13E-'lS 
?~<l2:0n 3. n ,,,!'-')1 7.77/f-nl 1."bO[tOO 1>.0'/>F-03 ?RI~F.-;)" 1.3,\hF-(1? 2.17'1f.-06 1.;;><;F.-% ?63?F-(\7 6:lb7F-('6 1:52<:F-05 .1 
'2 t 06.00-" a. Ot: 11:-01-- Q. f,'l2F-O II.? 1 nFt 00 S. ~9r;1' -Ii,' a. 5?'1F.-Or--l. 3('QF -.12'-;;.2310;-0;"- 1. IlJUF-06'" 5.0 II F-07-S;3f>! .-(\(;'- I • uq11'-05~ 
?1~6:CO ?16QF-Ol I.R?OrtOO ~.13qE-01 2.12~F-Ol 9.Rf,'l-01 8.566f-03 1.9f,~F-Ob lJ.2?PF-01 1,121E-0" 1l.705E-07 I:01?E-ns 
2226:00 a.6?~~-O? l.n~7F+DO 1.'7QF-Ol 5.a01t~04 6."2nE-03 1.6a~F-n3 Z.072~-O" 7.'ib~F-OT 9.937f-P7 2.?U5~-Ob 2.199[-06 

r - ;>.?'i6 ~ 01) .. _, ~. 1S?f: .0;> ? ~!3H -ill' -;. 7,,\or~O 11 • qQ'1F-~3 -. 2. <l;>r,r"Ol-\ • (, II F-nl~·? <!1 Q F-OI,---1 .;>"F-1l6 r; .fl7f'·F-CT -". Ur.I1F-~;' -- '2. 35 ~f .. 1iF.-' 
• 22q?~r,1'l ~ lJ.u3?F-(\2 t.l\ll'lF-'lj ;;.1<1IF-Ol 2~{\,9r;-(\3 3.?3i'f.-P3 t.S?'>r-03 2.i'Mlf-nt, 1.llJIlF-!II, 7.?52F."07 ?171\'--(\6 2~?iJ6E-(\" I 
I 2292.00 u.1S'll:-Q2 1.712~-nl ] .• ~R3E-OI 2.007f:'-tn 3.t93f-O~ 1.32IJr-(\3.??~1If-Ob l.tQAF-On 7.?3?r-07 2.?Q<U·-(lh 1.95nF;-06 I 
L-.nOn ~ OO'--il. a35E-OZ .. ··! • ?'lAF-O 1 ··_ft .52'1(-02 . 1.1 <;.5f-(\; "'3. 523E-03 '-'1 • ?1I3t-Or"? fq ! F-O[, -ll. 3'11'1"-01- !. 15!lF.-Ob -7 .1l70f-!)T-'2 :032E'-~6-----.l 

2106:00 1.?11F-O? 1.?~1r-Ol t.23 n F-02 6.23Ilr-ns 2.R16f-03 1l.4RAF-OQ 1.6uo£-06 Q.;3?f-01 1.0I uE-06 1.031F-n6 9:2u7E-01 
Z430:00 a.ORqE~n3 1.?qnE-Pl I.P6 A1'-02 1.0DhE-OIl 2.707f-03 5.3'l?f-DD 1.SIHf-06 G.1l6bf-01 9.669F-07 1.IlD1E-06 l~t96f-ft6 .,,-:-?c>, ~nn--) ~ at! f-O'-I. 1 A ~f-n 1'-1. (l03E-02 -1 ~ 1 50F-04- 2. h3:3F -;;3'- 5.291 F-ou'-I • 'iIAF-06'-ij ~a6hF-Or-1f. hh'1r;;-OT-1. 3'10f'-')O-l .17"F.'-\l6~ 

'i ?a~'l.SO 1.0'1aF-03 7.n2b~-02 3.IU1f-03 1.6R~F-OQ 2.nO!f-n3 4.R3?F-nq I.aI7E-Ob 4.610F-07 9.330E-07 1.216r -06 1 123f-06 ! 
,; 21:49;50 t.2f.!!f.-H 1I.62'1f-02 ?901E-O' l..tADE-OIl 1. Q S1F-03 4.152£-114 I.DI7E'-Of, 4.6\~F-07 9.330f,.01 1.11'1::;-06 11()tJE'-'H> I 

• I...--:-'2ai'l6 ~GO -lJ. 33I}f-i1I1-·"l~ 720F.-02·-3.,03bf-07i--l ;041 f-OIl-"'1 ~596f-03--q ~372F-OIl-r;?87f-06-1l~8?bF-Or-8 ;li'1'lf-ii7--:i. OA5F-{lr-r ! Q'lE-{\~ 
2152.00 I.S30E-OIl 3.171E'~02 2.377E-Ol 6.30SE-05 1.536E.01 3.7GIE~01l 1.176E.06 5.031E-07 8.558E-07 2.632E-07 l 235E-06 
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GROUP 1 Q :.: __ :_:~:. 
• -..'1 . 

::'-CQl-lE BIAS ERRORS - 1,2 
SYSTeM B 

POSITION ESTIM~TE ERROR V(LOCITY ESTI~ATE ERROR. PLATFORM TILT EST!MATE F.RROR Al.iTTUOF· VELOCITY 

cmT.t'1E ~ .!'l_. ____ •••.. _ .. c __ .. _. ____ .!'!.. . ___ • 0,. _. C _,,_., .. __ R •...• D.... ". __ .C .. __ RAir FP~nl? __ ~.G fF"t'~~ 

. . lb~6~DO O~DDr.f.oon;nCOF+OO O;OOOEtOO O~ODOE.OO D.oonE+OO O~.DOOF+DO 0;000[+00 n~OaQf+OO O~O~DF+QO O:OOPE.~O. 0:000[400 , 

1.ba6~ Op __ tl .... !'iQIJE+O 1.._1 •. 1 q: E+O~ __ h •. SlIOf+o> .... a. 1 °5E-C! _ 2 •. ?I,CjF-O t , ('. SU8F-0 I ..• O.!lO rE+e!) .. D, ~QQIO+(\n .0, nr,nE+OO. 3. <"e.E:-nl __ 3~?2'1F-C I ~ 

11u6.00 3.07('E+03 1.?02f+Du Q.66QE+03 5.0a3E~OI 1.748EtOI 1.2>IE+OI O.~O~F.Cq O.~~OF+DQ O.~Dof+OD 3.855£-02 2.nblE+~1 

1ROb~OO 3.aQRE+oa t:I~Of~Da 2~~OOE~03 3.7~7f+Ol ?3;2E+Ol 3.700'.Ot o:nOQE·OO O.OOOE+O' n:r,C~E+OO ;.~1~F+Ql a~tOtf+n1 

r--___ ~2,~b,(\Il--J,;!-b"E+t)3 '.J~P?+03 ?.t3<;F+03 3,1I'i0'.01 3.V'?r.~oO o,1f'2F"tnl) O',OOM:+I)O O.GIIOI'+OO n.COOEtM.3.P,3?E+01 5..,,152£+1\o __ 

18b6 00 U.1J~E+n2 2.729E+n3 2.sn7E+03 1.585E+01 ~.517f'Dn 6.?h1FfOO ~.OO~f+aa n.QO~F+~O C.IlOOFtOO 1.5~&F+Ol 2.8aqF+~O . 

t9?b·On 4.2~~~.D2 !:lRRf+D3 1.5851'+03 B~8RqF+DO 2:572E+O~ 3;a01F+ng o.oonE+OQ D.PCC~+~D .. D.CDaF+~O P.~2Rf+OD l:o)aE+'O 

'--__ -:!9fi6;CO_2.f\lbl:+0\ _._,~.I>?I\Hn ~ _1 •. !!2i'rt01~. 7 ~bnF-01 ... 2.0S2f+tlQ· . 2~772fHO O •• l'orH(ln _. O,(\Or.F+1)O , .. O.(\(lrFtOO _ 1,<;ObF "01 _";157>:.01.--1 

20a.~oa 1.55eE+02 1 U5RE+03 1.2b~E+03 1.129E+00 S.2~aE-C[ 1,OhQf+no n.~cnE.on o.~on~+oo ",oon(+oo 1.11 9[.00 Q.UR)r~11 
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, ,2472.00 1.3f>7E-Ol 4.39"[[-)1 
J \ 2~17.0J 1.09<)F-OL 1.4:'1f-Ol 

2482.00 (.Z70E-01 1.445E-Ol 
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21l;'9.5~ lJ.q~cF_n2 .2.~.OE-Ol 1.970E-Ol 3.7ADE-OIJ ".29ue-oU 2.3?nF-03 1l.A5?F-Ob 7.710E-07 5.97qF-07 3,83~F-oa c.qYOE-Oll 
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SYSTEM C GROUP 10 (ONF-WAY I)OPPLfR ERRORS - MI) 

6 postnON. ESTIM~TE ERROl! VELOCITY ESTIt-1ATE ERROR PLATFORM TlLT E5TIMAiE EFlROR ALTITUDE VELOCITY 

() 

~ it I.. . ~.I".::_._~ .. _------ ... £),-- .. --... C ___ • __ • R. •. __ ._ •.. 0 •••... ____ •. C_ .. ___ . __ .. R. __ . ___ .... D •• ___ ----~.--~-1!_~~R~~.G..-[RP.UI)R 

. f") I. 1686.00 O,tlOtlEH!O o,ooor+I)OO,oaOE+OO l).oonEtOO O,oonEtOO O.OOOE+(I<I 1!.(lOnEtOQ O,OOOftOO O.OOO[;tOO 0,0001;+00 O,OOOEtOO -::llo 1 L-l~~h.(lo __ o.onnF+no..:..o,on()f.tOO_ o,Of\~t.too_, O.OOI)E+OO .0,0001:+00 _ .o,oonFtOO_.O.OOOFtOO._ O,OQO~+(\O_.O.OOi\ftOn_0.OOOt+110_ O!OOOE+~O 
1:- 17£:0,00 l,B7E+OO l,2jSftOO 5,1.'11f-OI 3,6,uE .. OS ~.Oll£-Oij l,tlOf-03 5.20aF-Oq 2,441£-08 1.t\2<JE~(i1.l .3.~13E-05 lI,bll:;E-ot< 

l ,;-;" 1~(\b.(l01.C·~3f+on 1.7541;:+00 5./j8C'E.+002,6~9f-03 7,II:\OE-03 4,/l.72'--03 1I.'l??E-OB l,9~Of"07 8.601E-01I 2.3 4 0!,-1)3. 1,061E~03· 
t ~., leOc,ll1) . 2,~51E .. (\! l,61BHOO 5.7 tl 1EtOO 2.0nSF-O> 7.3Shr."03 lJ,ISiF-03 i,Il I11E .. OIl 1,9'1t1f-07 R.Q~lIt"013 l,270E-03 7,25!E·Oll 
I: ' •. :'. -----! lE'bb,M)·-·1..1rM+,jO·--?i'47E 4 00 - 2,01 0E.+OO· 3, iJ 5(lF.-03 2,336f-p3' 7,O"hf ... OII··l,fl'~7E .. G7 4,766f-08 1.n.sfE-Ol· -3.1'1H-03--,,5131'~!l3J 

on 

i' :::' <y . 192.°.00 2,Q60(+.1C) 3.6bbF.+CO. 2,69(lE+OO .6,. 0. I e.J:-03 3,bLl7F-03 5,90 H _0) /l,b? IE-Ol 7, 713F~0i3 l,tdhr"07 5,79i't-03 3. ,91('1>03 0 
! :i L-.,198Q,OO_3,11'1l'.+(lO _2,QI,'1f HO __ 2,f.Il'>EtOO __ 7 ,6I.(aE"0.5 3.~i\~E"Q3 .. s,9un-03 __ ~,98~E-07 'I,87lif-08_ I,Cf\i\F~07 __ 7 !1ll\Uf."O)_.3,307E~()3 

f~ 20"b,OO f:I •. ':lShE.,.OO 7.60?1:'+00 6.15/j[-01 2,51bf"02 I,U)2~-02 '1,')1?F-C] l,02iE~Ob 1.513E-Ob 2.199("°0' i?,507f.-02 b,909E-OS 

~~ 0 
2092,00 1,~68f+Ot 1.1~3EtOI 2.001[+QO 3.b70~.n2 1,'~l\t-n2 3,~q2E"02 6,,>QBE-Ob 3,65~E-Ob 6.3S'1!-Ob 3,698E-02 2,59IE-G2 
210b,OO 7,n23E+02 7,3bOf~n2 ·t,n9~f'Ol 7.0bqE+00 5,221\ttOO 8,~'1IE+no l,q77E-03 5,Q,>oe-o Q 1,9B'>F."05 7,063[+00 l,ql7f~OO 

G 

, , 
1 

r---21bb,r,()-7,~q5E+{\2- C!.~A,nf+o) - 1.3!l7E~(\3" ·3.011f-Oj--2. 7usHoo-' 2.0'lIlf_ t Ol--2,fot 4E-03·· 3,22Qf -03 "'2,'137C-0-; '-2,a·foE-Ol'--2,OI.l3E+!)()"l 
Q I ??2b,n~ 5,551[+02 3.a2IE+o2 ?7 Ulf+O? O,tl8Qf+oO 2,212E+OO 1.169E+00 !.7QRE-n3 7.277E-Db a,792[-OU a,e~5EtOO a,!?IEtno' c 

L-22r.6,CI1 1!.~;;5f.+02 3,lh3~H'i' ll,IO(lE+02 ij,6oaf-+OO 1.l)26f-~OO u.fI'IflHOO 1.'>2(;f-OJ 5.;>33F.~oa 5,'I'll')~-04 a,bO<;Hno t;,'I()5f~OO 
.2292,00'-6. ?~6f. +n;("'3, 2~SEH2' ? .3161: +112" 3. 7[ 7Et 00 --1,0 32f tOO'" 1;.0'>2£+00 - I, !I69b.03- I< f 7t'ot ~0"--?' Q5(lf. ~otr '-3,7221'. to 0-3, C2'Jf. ?¢o---' 

o 23a6.00 3.?R1E.02 2,?57f+n2 6.45SEtOl 1,1QhE+OO 2,3bHf-OI 1.716E+OQ 1,?un~.03 !.COQE~04 i,05lf-Oa l~aOO~too· b,2TBE-OZ o 
2UCb,~O I,SfbEfO? 1.977[+D2 ·7,03I1ttO[ 5.967E-Ol 6.J42F-02 1.ID5ftOO 1~19PE~03 6,27QF-05 6,571E-05 b,OOCP-O! 1).908['-02 _1r-2u ;>0 ,00-2, "7hFtO 1--' ,7 99 £+02 5 ,lJ1!2f +0 I" 1, .>/I'lf .. O I"' '1, 55uE-O 1 -. 7, HI'IE-O 1-'1, tSar .005" 7, 773f-Q5'-5, 1 C,?E-OS--3,1J 12E .. cl-i, oqoE~o 11 

o , ;>ule,GO 2.5110F+Ol 1.7'l2f+O? 5,llU:lHO! 3,'90["01 1.~~nE-(l1 7,38'1['-01 1.15of-03 7,BUSr-05 5,147[-0'5 3. U23t .. Ol 1.032E-()1 Q 
L--.2~a9,50 1,77~f+l)t 1,73r.fH2!j.'i~tlE'tOI 3,;>I'OE,.01 l.l IHE-OI 7,';9.H-OI 1.I',llE-03 8.bblf"OS 4,b69f-0'5 3,30!jt~Ol 1,{i'III£-Ol--l 
. ?!/on.vil-9.7'17E-(lI~!,b7i'\H02- 2.(\~9"tOI . 3,75H~1)1 - I;07l\E-OI-5,aS.H-OIJ1~IQF.>~-03' 7.892E .. OS--4,20.,~-o'5 '-3,61IE-Ol-1,050E-Or 

o 2,7i.oot,5[9E-Il! b,?lbE.O: 1.82fiEtPO 1.&17f-01 I,Oblf-OI 6.83If-O~-i.lb9E-~3 7.9S0E-OS 1l,417E-05' [.677E-OI 1,IDOE·O~ 
(') 2.U77,003.941-F-01 3.R6<lr;-Ol 2,a3'lltOO 1.295F"01 '1,b95E .. 1\2 6,'H6f.-Ol 1,170E .. 03 7,631F-05 S,30H·OS 1,2951:'-01 q.846~"02 
I r-2U82.0(\--Q.',969.r:-Ot'-·., ,5b\f .. OI- 5,6 11 1E.+OO -l,OO~E .. O! -l,090f.-Ol--b,~73E~Ol--i, l1IE"03"'-i .S09~~QS-'-:,,374f-05 -1.00tlf-"OC·'i ,Olf7t:-Ol] 

00 Or ~ o . . • TIME U V \oj lJ V W U V \I GMHU E.flRORPSI E.RHOR 
~-.... ---- ,--. ----. -- - .. _---_ ...... _- - .. -..... __ ... --"--- .... --.- ... _---- - .' . --_ ..... , 

CO> 

168b,OO o.~aOF.OO O.onoftOO O.OOOE+OO O.OOOE+OO O,OOOEtOO a,OOOEtOO O,OOOEtOO 0.000'+00 O,DOOftOO a,OOOetOO O,DOOE·OO 
~ 16Bb,no . a.ooOftaO n.oonE+~O. o.nOOEtOn O,nnOftOO O,ooottOO a.oonE+OO a.onnEtOO O.OCPf+nO n,oon~+oo O,OOOt+OO O,OOCf+DO 

Q <.> 

.~ ~t74!>,.OO-·1 ,31>0'2+00 ·-I.IIef +00 - b.7>bf'-OI :'I.bl M:-n3 - 7 .217E-OU - 1.0l:hf-03-·S,2blf-OQ ~ 2, 77"!,-CQ--3.03/F-OS"q, !C tl f."(l7-2. 77.7E-Q1~ 
:; 0 I . 1~~6.Dn l.nl?~tOO ~,a9rE+DO 1,718~+OO ~,hunF-03 l,lIUE-O) 8.39.~F-03 9.0 GIE-OR a,bbOf-OR 2,aB3E-07 S.BQlE-07 3,2~aE-Ob ~ 
- F 1~06.QO 2,3u3E-Dl 5.78aE+OO l.a~8E+po 1.97af-03 6.1~7l-na R.4iGf-03 7,9?QE-08 5,721F-P6 2,08qf~07 a,563l-U7 3,2T~F~Q6 . 

-1c-6b.OO-l.1~~HO{\·· 2.79~E+I)O "t,IOHtQO :S. lJ 31f"03 1,'13I>E-Qi' 1,S17r-03 1,1l9Ir-(J7 1I.71')f~OB···I,05(\[-07 1,77vJ;-O!"S,-.9QE-07--:--
Q 1921>,00 2.n~8E+OO l,5DlttOO ?,86~~+OO 5,'I'I7E~03 u.876t-05 q,9hO~-03 a.6?3t-07 1.42Sf-07 1,112E-01 a,8aOf-Ob 3.83 a t-06 

. _ 1986,00 3,llef~OO 3,?86E+00 ??~aE+Oo 7,b13f-03 J.9~3E-03 5,S9 Q I-03 a.9RaE-07 l,?05E-07 6,Qb9F-08 8,Du2[.06 5,829[-06 
o 

~21\:'b,(lQ -'8,'.l5'If,tClO·--2,2b?ft!'(I .. 7.('30(+00 2.s\ 5(-02 l.oalf-02 t .1701--02 -'1 ,o;>Uf-OI> 2,4%E-06' 9,? IJ Of"07-3, 167r-os-- 1.,h7'1E-05J 
~ I ··lnq?,pn l.thq[+OI 7,~uq~tno 9.~IPt+no 1.67U~·02 3,11C!-n? ?,37 Af-Q2 6,5U~f-Db ~,O~q~-06 b,lIIE-Db a,S90t-05 2,711E-05 

L-- ;: 1 0/, , C(~._.7 ' 0 1 I> ~ +!"l? _. It, /1 7 7ft ~;> .. 5 • 'i 2 i' t + 0 2 '. 7, 0 fl 'f to 0 _ .. .5 , 1 I 3 H 0 0 _. q, S; H + 0 0 _ I. 97 :; E - 03 . 1 • t 51{ ~ - 0 3 " 1 , 70" F - 0 3 ._ 13 • u tl'1l;: - 0 J _ 1 , 1 0 C E - 0 2 • Q 
2106,OQ 7.!7-~.~+02 C:.£I7!Ht0.5 1,31\9f+03 :'I,"tl/'.~-Ol 2.74lrtOO 2.0'lR( .01 2,Ot:;~-03 3,211\£-03 ?1)<l3r-03 8.Ciot:f."Oq 2.b?1E-O~ 
222b,na 5,~1tE+o2 3.~~qE+02 3,l3DE+Q2 a,R~Rl+OD l.297E+OO Z.OlRftOO 1.711f-Dl 7,I>Q~E-DQ 4,r8 AE-OQ 5.:;u7E-O; 2.69b~-Ol • 
22~6.0D ~.n7~·tO~ ?,90h.+ n 2 a.31A~.02 a,b n9F tOO q,I9~E+OP 1,170F+ro 1,5?\E-Q3 2,~9I\f-P~ 7.ua~f-nq ~,QH7E.03 A,blrE-O] ~ I 

v 21{Jo,ill) 3.27Hf(l2 ?26(.£+O? 8,'>3a t+Ol l,3'1:'HOO 2,3?2E"OI 1,71lftOO 1,2IjOF-05 1,371t-O U I,O:;'lE-OU 2,199t.-03 2,71~C-03 I 0 I 

~ 

C.

·. 27. 9?, ,on"- 6,;13' +"?. 1."'10H~? ~,.tl1H ~02 3. 71 hf~oo - 2,4'l2f.+{l0· :s,3'i1{1 +00 -·.I.a70~-03· 1,Rij9E-OO'· 5,24'1!:_oa -4, 7t.SF-03 • Q.'12~r ... 03~ 

20(>6,00 1.5c',ct02 t.qr7CH2 7,()1ft;+OI S.qbI>E-OI 8.!j23!:~02 1,I05f+OO 1,190E~03 6.15'1[-0; 6,:S8tlr-OS 1,20tlf.-03 2.?77E-03.-.J I' I . ' 2t:30.(ln·~-i?,591e:+(l(· 1 .• nl'f.t02 ~.49l)ttO.l 3.3f\Qr .... ol 1.3'>ln-. 01' 7'38Qf"O.I--I'IS0t~OJ -7,7~3JA05' S,170!:-O~ -.7'b7 .. iJ.f"OQ-lrb<lIE"Ol 
;' .! "" 24:>0,00 2,5Sbf.Ol 1,791;::+02 ~.4Dlf.tOl :S.3<l5i;-01 1,333£-01 7,3fll:r-OI 1.1SOI""03 7,626E-05 5.15hF~05 7,6BOt. .. O~ l,bIlDE.-03 0 

J 2aaq.~o 1.7~~t.Q! 1.737f+02 a.S6n~+Ql 3,?79r .. 01 1.~SIE-Ol 7,5'12[-01 1,ISaE-03 8,6Slf-05 Q,b7'>E-05 J,6b3f-OQ 1,76aE-03 . 
: "r--2t;b6,OO-- l,"!tHOo l.b~'ir+n? <',(\I>I(tOl 3,767f-vl I,or'lf"(ll 5,4\lr"01-·-I.Il!II£~03 --7,692E-OS- 1J,20'fE"OS"-;,:;;~&t"0'3-r;ll/;lc)E-031 f 

v"1 <~n.ot) .U.~\9;_01 1>,2()IIE~cl t.EI?llE+OO 1,677F-Ol t,051lf"OI b,a:Hf-O\ 1,169£-03 7. Q 49E'-O'> U. IJ 2?f-0.5 1I,8[,30"0&: 2,Olb£~03 ! <:) ~ 
"L-2~ 17.00 ___ 3, QI.!H ~C 1 _ .3. I:\nlll;:-O \ . 2. 11 3lETOO . I., ?'lSE -0 I _ 9. 727f "02 .•. 6. "i3&!-"0 l_ .. l ,17nf .. /l:~ _7. 1>30F -05 .. _ 5. ~()Sf.~O~ __ ~! ~c~E::OIj_ 2 .. .0,59£ ~O~.--J t 
• 2432,00 4,989~-Ol 7.576E-OI 5,6UI£+00 I~POQt-Ol 1~09qt.Ol 6,Q13EflOI 1.171f~O] 7.566EQ o5 ~.]76t-05 ~.~o~E .. o4 2,ll8E.O~ . I 
'. ADDITIONAL ~TATf ESTI~A~'fS AT TOUCH DOWN (10 TO 22) 0 v' I 

~~_-r--

,) 

A 
'I 
j 

• I ----.i ~e.2bE;'07-" 7. 769f -08 '2 ,Q52£-01-'" i :~ObE;':Q5-2;'l55E;'05 -. Z;388E"';'OS----7;027f:';'Os--zr;3T2r;oS--Z;992EMOS 
~:! 2.&32f"02 5.1>12£ .. 05 lI,37lE-Ol St B6lE-OS' :~ I J 

J '\ I 
J ~ vi 

l 

",,", .. _.~ :.:~>~:':~'"':=~ __ ~:":'l:~.~_.~,~"~~_' .. ~ .. ~" .. ::.; ...... ===~~~:_~~ .... "~~ .. ~._~_~~~."_.~ ......... '"' ............ ~ __ ... :::::".. .;".. ~~ ... _ ~_,_~ 

j . 
I I 
J ... "".".' 
L 



[ 
~~~~'! - '- ~-"!'.:"'"':::-~:~::~ • ....:......=-:::::::.-- -~ ~-

I , 
! 

~ 1-

I' 
!'-. 

t 

G 

~ 

r"'" ..... "";¢;;.'\-:~'" r::::~:: ~ .. ~"...,.~ ._'" ! ' 
~ ...... ,'«~ c:: F:~~, 

i.'-", ............... 
~.-. ~=-= r---o-; pt",.;d.~1 

,~~",,~,.,~.~j "-" ........ , ..... ' 

. , (B"RO~ 1.\..1, BIAS r. SC/,LE r. SYSTEM C GROUP 12 

...---.... ____ ?n.SlnO~J$TI!-IATLE.F1.ROR. ____ . ___ VELOClTV_ f;STtH.&TE. ERROR I TII'E R D C ROC 

~Hf6.00 __ .. _. _____ ...... _._. __ . ___ ... _ .. ____ . ____ . 

___ • _.fllA TFORH. JILT ESH"I.\T.E .. ERROR. ___ .. AL TliUOE_VELOCIT'f.--, 
ROC RATE ERROR HAG fRROR I 

.- .-.---- .-~ 
Iba~,vO 
l1t:o,()~ . . 

-I 
['I 
..... ! 

I 
\ 
I 
I 

i • 
_HCb.{l!)_. O,OOOE.On _ O,OOOF+OO .. !),OOOEtOO . .o.nOOf.OO O,on~E+OO O,M,OEtOa Q,onOftOO .0,OO(\ftOO .O,OOM.+OO_ O.Ol)Of+OO_O.OOQEtOO.~ 

.# :- lo~6,on ?',2,bf·>(i3 ?97'?l;:tO'S 3,!108f.l.O') 7,101".+00 3,071>ftOO b,I>I)Gf-OI 8,730~nOS 8,761lf .. 05 1.61ilf-05 b,Ll:'5f+OO 1. li 'lOftOO J 
~ ~ Ij l!bb,DO 2,190f+03 3,~13F+03 1.SG9lt03 6,7?GFtD.O 2.6I>SEtOO l,~82E+OO R.8aO[-OS q.316~.05 7.j63~-05 6,?9!EtOQ 2,2a4E+OO 

~1926.(IO 2,~I\FEHI3 2.<')2E+03 3,1661'+0.5 6,3S8<.;.00 3,p lJ 1E+no l,':lnE~OO 1.I,373f"05 8,353E-05. 6.118'lF-{l5 .b,Oq7f~Oil .. I,310f+OO_. 

f 

t [ 1966,DO 1',~6QE+D3 1,286~+03 I.SS9F+03 l,9S9E+OO l,b7RE+DO 1.G~af+OO 5.3R1E.05 1,O~7~.05 5,blGf-Ob 3,8blttOO I,RoeFtco 
'. ?Dah,no 1.390f+n2 l,05DE+02 2,283f+no 2,730~-Ol l,9D6F-OI a,~20f"Dl 2,90QE R 05 2.210E~05 2,lalF-C~ 2,720t-Ol 3,211f-Dl 

q 
1\ 

~ , , 

,2---2n92,'JIl. __ 2.<;31f-OL 1l.?lI'HOO 1.5'lUF+OO 2,a7.3'-02 1./jb3E~~2 2,S?n~02 b,oaUE .. 07 3,O(>9f"06. 1,111;:-06. 2,812r.,o? _1,(10(>£-02 
I 2.'':'0,00 1.,8 Ull F. .. Ol 3.!,;;;]F+nO 1.117;:+00 2,bUI',,02 1,0.95<"'1)2 2,30,'0: .. 02 l,"'90E~06 3,31-5F--Ob 2,213 h .Q6 2,SOl=--()2 f.'12~I:"03l 
I ?16&,no B.aB9~-OI l,7D9f+no l,p27~.oa I.B36E-02 2,90bf~Ol 5,279E-03 1.1~3f-O& 9,?7?E-n7 l,lRlr.lib 1,lleF-02 6,30 0 F-03 
~ 2?2b.l)~ _.1 .Ol)3f.;tOO .. 1, I L~FH}O .5.2610("01 1.?n9F-02 3.b7&r-n3 '5,hI'l2E-03 1.2?J,i;-Ob t .283f .. 1)6 r',51.11[",,07 _.1 ,2 01'f .. 02 ... 6,1.\73E-03 ___ 

22?b,OO 1,U!1f+QO l,l?SEtOO 8,528 £-02 l,032f .. 02 l,q9~~-n3 7,a31f-03 9,f.a3~.07 1,020E-06 a,uB7E-07 !,05Qf-02. 5,92CE n Ol 
2~q2,~a l,UI5E+OO 1.139F~OO B,7DjE~02 I.Do3F-02 2,oab£-03 7,2S9f-03 9,151E .. 07 q.Bh7~-07 3,819£-07 I,OD6~-Q2 a, SlUr_a] 

___ 23 Uh.O'l __ l,699f:-01._7,93'f-Ol._t,Ilf'll-IlI .. 1l.'::"?'.03 b.722f .. l;la u.:'i?h·O' U,6"iOF-07. q.~?Q~"07 .1.,nilF"07 .II,S3 u t-03., 2,50il~-nu 
-i ?c\l:',OO 1.712E .. OI a,B47F-01 1,<lt<;E-Ol 1,lilF-/)3 1l,7!>2'.-!)';; 2,)lnf~O:~ 8,16;>F.OB 1,1l'1Cf"07 I,03IE .. 07 l.t Il 3f .... )3 2,75SE-OQ: 
I ?C3~,OO 3,P~?f"D2 3;Q1QF-Ol !,79~E"Ot 2,lllb~-OR 1.73If"oa 1.673E-03 2.1f'~E-08 6,6 UOf-D8 6,'~At·nA 2,'lbJl-C a 2.2 RR F-OU I 
L--2(;3C.OO_.3.9Q'f,,02 . 3,967E-CI\ .. I, iIl7",.(11 2,ttl ;~-o~ 1, 76F~(HI . 1.6&cf .03. 2,?'Tf>1:".oa __ b. 7l!,t' 1 ('o_ b,21 liE-OS ... 2,9l)2f Q Oll 2.5Ilt-0U _.-l :-

2t~qi50 3,6n~E~D2 l,7alE~Ol 1.1l71E.Ol 2,956E-OI.I 2,7261:-011 l,U1l2E-03 3,B91E~08 4,307~.08 5,590£-08 3,05SE-ca l.253E-OQ 
2C6b.OO 1.01~E.03 3,2b2~.ot Sj670f-02 5.b&9E.OG l.GDIE-OU 1,16Rf~oa t,lb5E.07 8.05&F.08 3.6117E.08 5.726E-oa 3.Z67E-gQ 

_' __ ?'u 72. OO._.l.~q C>E .. nc 2 .et6UF .. 03 _5,578E-05 _ I. l>77f .. 05 _ II. belli: -na .• u.?1! cE",oa._ 2.2o;<lf,.O 7 .. q. 36 OF .. 05 _.2. j ]l!f·(!8. 1, 6,>bt .. 05 ._ 0.66 7E",OCl_ 
i 2 u17,oo 1I,825E .. 05 6.L:S{,E .. OQ· b,5GIH::.04 1l.14<1E .. 05 2,231E-OS ll,59Uf .. OU 2,]30E .. 07 6,?~7E: .. 08 1,1175£ .. 08 1I.1jOf .... QS 2.423["05 I I 210&2.00 b.O~lf.t)l.1 3,163F-OCI 1,6 9 6E .. 03 8.965£ .. 05 6.0Q8f .. C5 a.76UE ... OQ 2,337<' .. 07: 8,231f-08 2,OQ?f .. 08 8.9ilSb·Q5 6,099<'''05 i 
__ .. . ... ___ ...... __ .~ ___ ..... ______ • __ . ____ . ._ ..• ___ ........ ,,_ .'_. . ._. ___ .... _. _____ . __ .. ___ ..... ____ .. __ .... . __ .. __ .. _.---J 

TIuE U V·W U v w U V N GAMMA ~RROR PSI fRROR 

.-_tbiH •• no_ ..... - •.• 

L 
Hc~,(\O 

. 17~"". co 
_ 1 t' t'..., , r .. , _ I) ,t' P n E.t n 0 

113r.i>.on 7,316;::<+0; 

..--- ~.- .... -.- ~--, 

0, () (1Of tOO I) • 0 () 0 f + I) Q 0,000 E to Ii ._.0 f 00 I) E + 0 ° .J 

i 

f 
I 
I 
I 

. 
r 
f. 

1e~o,oo ~.23qE+03 
-,. ~._1"2"b,["tn, .. ,,:?,31?;: +01 

i 1«6"',on t,57U1"+03 

0,0001;+.,0 
a,('lIifHl3 
l:,at.:t>E+1l3 
3,9o,(F+03 
2~(l13f.+(\3 
?,","7f.tnl 
3,3'>lf+OO 
3.2L:bF+OO 
l,71lFfOO 
1,7 CtF-O! 
6. ,(I.l!:: .. OI 
q,Vi~t~lll 

7,<;~fjl:: .. OI. 
l:,/iI./'r"OI 
3tq7c~r 'l"'O~ 
:;.qhIJF~;Q1 
3. 7"~.r'':'O 1 
3,?f,~€-Jl 
2.0 f ()(:.,a3 
b,Ii,,93f .. (lU 
3.1~;tE' .. OI! 

. o,nOnFtOO O.O"OE+OO 
1.01'1£+03 7.oS7f.+n/) 
li715f t 03 b,bqqE+OO 
1.?3~f.+05 b~3UOF+OO 
1,?06E+O? 3.9S;F+00 
1.11101:t02 2.731~-nl 
3, no 7ftOQ '2,A?bf-02 
?07Sf+OO· 2,5\Sf-02 
I,Q30E~OO 1.837[-02 
.1.2?2r+~O l,208f.-(l2 

O,OOOE+O~ 
2,OlJllf+ol) 
3,ISbf+OO 
2.S7RE.+OO 
2.151lftOO , 
3,{\031'-rd 
11~Sir~n? 

1.03~~ .. (\2 
2,'1 (-. 'If "03 
b,77hf-O) 
". o57f -(;3 
}.I)I_,"f~OS 

b,j81E'-oa 
~, lIlqE ... O'l 
1.7>1!:'-Oil 
l,167f-04 
2.71';E-Oll 
3,QIj(\f-OIl 
II, bill ~'-04 
2.2b2E-(\~ 
6,oaOE"OS 

.0.0(10[+00 
2,t;I6ftOO 
2.36I>t.Ol 
2,?l>3F+!l0 
1 • ';8 ~[ .. O 1 
2,'I5?f~01 
G.Gf,<H-02 
2,3Hf .. O?' 
'S.222r-03 
3,30nE''''(\~ 
b,'>sor-Q3 
11,'1.IH"O} 
Il.S7(,~"03 
2.31>H-t)3 
1,6;3£:-03 
1,663[-03 
1,a<:2<-\l3 
1,166E-1J1l 
1l.2a7E .. GQ 
1l.5'1l:<'"OIl 
1:.7641: .. 01: 

O,OOOf+OO 
8, bSoE .. O·b 
e.,(j7"E~C5 
U,375£-0'5 
5,3I>M'-0'5 
('.qnf'~"O'5 
6,!lflC,;';.07 
1,5fHlf-Ob 
1.1&lf M Ob 
l,2'lf-l)~ 
q.It'lr.f.. .. 07 
9,1<)"F-O; 
1I,6b IJf-(\7 
f\!ll~!.if,..On 
2,177[-08 
2,i'7f:f-OI.'o 

3,1I91E .. 08 
1,16'>E .. 07 
2.259[ .. 07 
2,331E.07 
2,337£ .. 07 

~ 
2,IIQOE-05 8,bIlIE-OS 2.~37~.03 1.02 uf-03 
~.Oqlf-05 1,017E-04 3,1l66f-03 2.1l~6E"uS 
2,B73h-OS 1,O!bF-O~ ll,RlIllf-Q3 1.797£-03 
5, 23Uf- -o!> 11,7 Baf -os q. 1 b6E."1)3 ... 2, OtH;t. -,q----,I 
2,627[-05 !,bn4f_OC; 1l,IJQSf.-n4 3,~35[-Cq i I 2uC~,O~ l"qnF.O? 

... : ! ___ .. 2r~2.t::Ij..-,. 2."'~f-OI 
, 211)6.01) 1.7fi:;F.r.l 

2~66.00 6iO~uE-OI 
2226.01' __ .I,£lSf>f.O(l 

! 221\6,I)Q 1,(11l7E+0", 
I ~?'f~ .~'Q 1.QCF .[1\1 
L_~.23"6,IjO .. _ 7.h15~~1)1 

c~~6,nn 1,7?~F~Ol 
2430,~o 3.9Qtf~r.2 
?4ln,no 3.QFPFpD2 

·'r-·-2~~9;50 -. 3,n?7l;:~n2 
~'I ?~/-i').Ml 1,1 (1'lf·n3 

- ·:L-_;..2~72.00 __ 1.R07£ .. ('IG 
~ 2a77.00 ~.RlqF-D5 

-I, Z.82,OO 6.0~lf.(\a 

7,711f-Ol l,032~-a2 
II,HIlI-Ol 1,n;')3~-O?' 
1.13nf-QI l:.SlOf-03 
l,9?bt-OI 1.1~1F.-03 
1.1I01f-OI 2.877E-01.: 
'.79jF~OI ?,~16E-OQ 
l,570E-01 2.q~7E-OU 
5,b9~f-02 S.bh9f_o U 
~ • .,8l)~-~3 l.h69E-05 
b.8 U5f. .. DI.: 1!.1t.:9f-05 
1.b'lb~.03 6,96Sf-05 

~ r---i.:ooifiONAt:··si~TF"fSTfp.~H·S 'ATTOUCK DOwN ClO '1'0 221 -"--' 
~~:'I 1.3a4E'"10 1,177E~lO 2.761l-10 7.9.1E~08 3.783E"CO 
~:'l 'hl.z3~~Q~'!.~.!tF.l~~Q6_!>'t8(;12E1o.1_.e.631E"QU _____ __ 

o 
" I, 

• "" W'~"1,~;;·-",'j·'"!i:l~:il:i<·,'J::.4:o;~p'dHWjh~:1~i;fili~;:",,::y;r->h·. c<,'::"-;:':!~'<'f,.{,;,\, .-- .~, :,E:' 

u.380r::. .. 07. 3,23:510"06. 3,a2~F;..O'" • 2,"2'n~<l5 .:_1 1 
b,051f-07 3,V9~F"06 2.9qU~-0'5 2.t>8fE-as ' 
?,23~f-P{ l,ja4t-~~ 2,la8E"05 6,Sb3t-06 I 
1.16qr~n6 7,571F"07 l,UOO~-r.5 7,0291:"Oq • ',- j. 

~d'07'f"'07 1,0'50f".Ob 1,3n lf-05 -9,51,:1{'-ObJ ~ 
5.0·9(,1:.,07 9,22111'"°7 1,30~h1)5 l,017t-{'S I 
U,S9QF-07 1.Qb7E-D7. 7,nQjF ft 9b_ 7t2~~t"nb I 
1~a9nF~n7 J.03uE-07 2,241E~O~ ~~.qlb~.·~b ! 
b.I\S'f"'08 6, 197f~1)8 5,S711: .... 07 ~ .• ?0~ .. !l..!l ! 
b, 737f- .. Of\. b.~23F .. OB. 5.U2:'F.,07 ... 3, 701f"Ob~~' 
1l,30Cf-08 5,':>9 fJ f"C8 5.b10b.O? 3,356E~06J I 
6.05bF-05 3.6U2E-08 1.52QE-nb $,;:3F-07 I 
9. j~8~"Oa ... 2, S32fo08 ._ 1.1 BOc"O 7 ... I ,253!:"Cb .- J 
A.2bQE~OS l.aRlf~oa 1,271c-07 1.4 QOE-Ob 
8.230EG08 2.0~8E-oe 2.9bbE~~7 l,S7lE"Ob 

"" _ .. ---. --.--------------.... _----
2.793~ .. OS 3. 7 HI E", 07 !.b30E .. 07 1,1l36E "on- 'Z 

I 
,;10 I 

t 

_. C!II 

--,' 
... ......-"':'_4--~ 



i 
1 

~""~"-.. -=-~-- ~~~-'.~~~,~,=~~~~~.,~ ... ~-==-.--"-~~~.--",-~--. 

i 
!. 

.. 

(') 
I' 

CO 
~ 

""" ., ::-:,::::::::~~"'. -" 

L ,.J ~ ,--,.....,) t~::, L_~ f~::~::~"!· 
e-:' ,::.:-:::.;:-," 1i_:~A::;~'" i.:_::::: [:'''!~:-·t:::':L"~J L:","~~i L~.J '€.~",;-;-_,~ . -'1Jl-~~~-

ORIGINAL PAGE IS 
OF POOR QUALITY 

,,I 

// 

- ·-·---SYSTEI.I-C--GRciup·1;---':::·~~---·-·"--~·-IBiRO.-·ALT.MARiZOv &- NOISE N.) 

---~'" ..... .--_.- - ... , .... ' ._ .. _---- ._--------.-------... -- - ----. -- .------_._--------------
POSHIa'! ESTIMATE E~"'OR VelOCITY ESTIMATE ERRCR PLATFORM TILT ESTIMATE ERROR ALTITUDE VELOCITY 

___ ._ TlI>IE ____ R. ____ ~Q ""_ .. _.~._ c, ____ ._R_ •.. ______ 0_ _c R--____ O._ C RA.r~ERROR--HA:;ERRClt-

168&.00 '--" ..... ---- -------- •. - .-' ..... 
1686.00 
1 H6.00 ..... --.- . 
1805.00 O.OOOE+O~ O.OOOE+00 O.OOOE+OO 0.000FtOO O.OOOE+OO O.OOOE~O O.OOOE+OO O.OOOE+CO O.OCOE+CO C.OOOE+OO O.OCCE+OO 

__ 16~b .00 __ .1. 667E+00 . ..2.220EHO_ 2. 838EtOO_ 5. 292E-03 _ 2. 293E-03 __ .4.967E-0', __ 6.507E-08_ 6.535[-C8 ...l.2C3E-C8_4. 811£-03_,l.110E-03 __ 
186&.00 1.632EtDO 2.395E+00 2.b't5E+00 5.012Eo-03 1.9S7E-03 1.179E-03 6.320£-08 6.959E-C8 5.503£-C8 4.6B9E-03 1.6BE-0) 

__ .. 1926.00 1.706E+00 1.947E;tCO 2.360(+00 4.13'9E-03 2.267E-03 l.12t3E-OJ .. 3.260£:-08 .. 6.711Ec-.CB_4.637E-OB_4.544E-C3 .... 9.764E-C4._ 
1986.00 1.169E+00 9.5B(,E-O] 1.162£+00 2.951E-03 1. 177E-03 t.O<HE-OJ 4.oIlE-08 5.260£-C8 4.1!J5E-09 2.878E-03 1.3471::-03 

___ , 2046.00 1.03~E-01 7.823£:-02 1.102E-03 2.035E-04 1.421£:-04 3.295E-04 2.168E-08_ 1.647E.,.CE --1.5<;6£:-C8_ 2.027E-04_2.393E-04~_ 
2:>n.00 1.866E-04 3.1',0,"-03 1. 114E-03 2.104£:-05 1.090£:-05 1.835E-05 4.53~E-IO 2.288£-C9 8.283E-10 2.09H-05 7.49bE-C6 

___ Zl')6o'l) __ I. 374;:-'34. 2. 74l'I::- 03' . fl. 325E-04 ... 1. 871E-05 _ 6.161E-06._1. 72.1 Eo-05_1.1fl5E-09._.2.508£-C9...J. 649E."C9_.l. n"c,E-05_4.SOhE-C6 __ 
2166.00 6.029i',-04 1. 27ttE-03 7.6571;-04 1.369£:-05 2.166E-06 3.9:"5£-06 8.BI'iE-10 6.911E-I0 l.02.SE-CC; 1.364E-05 4.102£-06 
2226.00 7.92H-Olj 6.2.72,,-()4 3.925~-04 9.0121:-06 2.TitOE-06 4.23;'£:-06 9.1'.1£:-10_.9.56,)E-l!J _' •• 130E-IQ_9.003E-C6 .6.614£-05-", __ 
2786.0C 1.C~!E-03 8.)85E-04 6.354E-05 7.695E-06 1.488E-06 5.540E-06 7.187~-10 7.602E-IC 3.344E-IC 1.711E-C6 4.41bE-C6 
2292.00 10055E-03 8.490E-04 6.4-97£-05 1.478E-06 1.S25E-06 5.433£:-06 6.6.21E-10 7.355['-10_ 2. 841E-IC_7A495E-Cb _3.603E-06~_ 
23 4 6.00 5.739E-04 5.913E-04 B.056E-0~ 3.363E-06 5.010E-07 3.408£-06 3.466E-I0 3.444E-I0 1.370E-I0 3.360E-06 1.869E-07 
2406.00 _.1.7'11 E-Jlt.,:;. 6nE- ':'4 .1. 421E-04 .. 8.43 2[-OL 3. 56',E-08 __ 1.776 £-06_.6 .083E.,..1l_1.lt3e.,d<L......J .. 6e4E-:-1L-.B. 51.7£- 07':'" 2. 053 £-01. __ 
243~.OO 2.. 87RE-05 2.966E-04 1. 339E.,..04 2.143£-07 1.291E-07 1.247£-06 1.627E-l1 5.098E-l1 4.612E-11 2.208E-07 1.705e-07 
24~O.OO 2. '143E-05 2.95,£-04 1.332E-04 2.09.8£-07 1.3171:;-07, 1.240E-06 1.697E-11 5.026E-1L _4. (;31E-11_.2.163£-07 _.1. 723£-07 _~_ 
2449.50 2. 687E-05 2.e23::-04 1.3965-04 2.203E-07 2.034E-07 1.075E-06 2.902£-11 3.210E-11 4.167(-11 2..262E-01 2.425£-07 

,2466.00 7.564E-07 2.431::-04 't.226£-05. 4.225E-07 2.237E-07 8."Z08E-08_.8.6132E-IL_f>.00Sf:-ll_2. 7192-.1L_4.2651:-07 _ 2.450E-07 __ _ 
2472.00 l.t6BE-07 1.538(-06 4.158E-06 1.696E-08 3."91E-07 3.163E-07 1.683E-10 6.917E-11 1.8nE-11 I.B'llE-OS 3.418E-07 

__ 2477 .00._-.2. 574E-06_ 4. 838E-.t'7._.7.. 007E-:-07 _4. 36
'
tE-07._2. 633 E-:Oll-) .427 E-:-JlL:..l. 731E:-:l"--.6 .. 2.57E=lL--l ... 635£-::.l~ ... 364E=.J)I..JA 85;3E-08 __ 

2482.00 4. 652.E-04 1.182E-06 1.066E-04 6.830E-05 2.522E-06 6.182E-07 4.375E-10 1.491E-CS 1.8'11E-e;; 6. 630E-O:; 1.552E-06 

TI!>If .U v \oj u V w u 1/ II GAMMA ERROR PSI ERRCR 

1686.00 
_1&86.00. ___ ... " ........ __ .. _., .... , . ___ ". --------------._---.. _------------

1746.00 
1306.00 

. 18)6.00 
1866.00 

" , 1926.00 
19lH, .')1) 

--·:2v'i6.00 
2':192.00 
;>!.J6.:'J 
2166.00 
2226.00 

_. __ 2286.("0 • 
12"12.00 
2346.CO 
2"06.0:),' 
243~ .00' 
2:4~n.oo 

Z4 Zt 9. SO 
246/:'.00 
2412.00 

- .•. -" 2', 77.00 
2482.00 

O.OOOE+OO 
1. 72bE +00 
1.669E+00 
1.724E+00 
1.17:'2+00 
1. o;tGf- 01 
1 .. ~~7E-C4' 
1. 3Z9£:- "4 
5. %6Z-04 
7.870E-04 
1.049,-·):'1 
1.0511:-,-03 
5.720E-04 
1. (,(;6E-D4 
7.. <;vOE-05 
2.972E-05 
2.703£-0.5 

- 8.1 9'1E-07 
1. 7c6E~07 
2.574E-06 
4.652E-0'. 

O.OOCE+OO 
3. 49'tE. CO 
J .31',1: +00 
2.900"'00 
1.50;:E+C0 
2.12;>E··02 
2..(~<;rt-n3 

2.42·;}E-03 
1.2 75E- 03 
1. 291F- 04 

O.OOC:='OO 
7.598E-01 
t.277E+00 

'9.193E-01 
B.989[-02 
7.527F-02 
2..241E-03 
t.547£-03 
7.678f-04 
9.1001:-04 

. 5. 7$2£-04 
4. 969C-Ot, 
8.4?2E-05 
1.435(-04 

(). ?:):.1'-0" 
6.97(E-04 
5.926E-04 
3. a 1/'E- ')4 
2. 964E- C4 1. 34:>E - C"t 
2.955;::"'04 t.336E-04 
2.62IF-04 1.3<;t3F-04 
2..431F-i"· -'4.24410-05 
1.5351'1- Cb 4.159E-06 
4 .• 642E- 07 7;004E-07 
1.197E-Ob 1.066E-04 

O.OOO.E+-OO O.OOOE+OO O.OOOE+OO O.OOOE+-OO O.OOOE+OO O.'lCOE+OO .. O.OOOE+OO .•. O.OOCE+OO "._ 
5.2.60(-03 1.527E-03 1.875E-03 6.4 t.7t:-08 1.85bf-C8 6.4"'lE-C8 1.8t7E-C6 7.;529E-07 
4.909£-03 2.352E-03 1.7(;3E-04 &.31',E-08 3.194E-C8 8.C25E-Ce 2.583E-C6. 1.823£-08 __ '_ 
4.1261:-03 1.92 2E -03 1.6.86£:-03 3.261 E.-Oe '2.141 E-CB 7. 51SE- Ge 3. 613E-06 1.339(-06 
2. 941E-03 1.6091:-03._ 1.17'11:-04 .. 4 .QeOc-Q 8 _ 3 .9011'-C 8_3. 5(>6E.,..Ce_~.1 OSE-06._1. 524 £-07 __ 
2.036E-04 2.8341;-04 2.200E-04 2.1(,71:-08 1..9!:tllE-CE 1.1"6;:-Oe 3.052£=-07 2.7091:-07 
2.1061·-05 1.160E-05 1.8";:'(-05 ' •• 536E-10 3.2(;.5F-lC 2.411E-C9._2.555E.-CO 2.P9E-C8 :_ 
1.674E-05 1.723E-06 1.738E-05 1.1R4[-09 3.750f-lC 2.919£-C9 2.23'E-OS 2.0031:-C8 
1. 369E-05 2.209£-01> 3.SnE-06 8.805£-10 .6.S135E-IQ 1.0nE-C'1. 1.601E-CIl 4.S91E.-09 __ _ 
9.008E-06 5.051E-06 2.'.63E-09 9.179E-I0 6.712F-1C 5.M3E-IO 1.:J43E-OB 5.238E-1Z •. 
7. 690E-0(' . 3. 02H-06 ,. 4 .• 8R2F-06._ . .I. 2£3E-I0 _ 2. 689E-10_7. 82C,E= 10_5.'lS3c:::C9_7. 094E-C9 __ 
7.47210-062.27%-065.\101:-06 6.e54E-10 3.798!:-lC 6.873E-I0 1.00ZE-OB 7.577f.-C9 
3.362E:-Ob 4.905E-07 3.411E-06 3.477E-IO .3.C,24E-IC •• l.3'l2E-10_5.289E-C<; _5.3'J'.lE-09. __ · 
6.433E-07 3.83!lE-06 1.776E-D6 6.IOOE-ll 1.1111:-10 7.7C9E-11 1.670t-09 3.66t.E.-09 
2.145,,"'07 1.305E-07 l.2 i t7E-06 1.622£=-11 5.0931'-11 4.61<;E-ll_.4.152E-1D _2. 115E-09 __ _ 
?099E-07 1.332E-07 1.240E-06 1.692E-11 5.021[-11 4.636E-11 4.C44E-IO 2.759E-09 

.2. 204( -07 2.0',1 E-07 _ .1.1) 7;' e~Ob_ 2 ~9!)CE::-ll_3. 20S[.:XJ, . .--!! •. 1&9E::.lL_~.1 51E.::l Q_2. 5 01 E-C9 __ • 
4.Z26E-07 2.236E-01 O.6'J2E~08 8.683E-11 6.005E-ll 2.114E-ll 1.136E-C9 2.395E-10 
1.8nE-08 3.489E-07 3.16~E-07 1.684E-10 6.975F-ll .• l.8tl8E-:l')._9. 751E-ll._9.339E-10 __ 
4.364E-01 2.650£-06 3.42.7E-01 1.738E-I0 6.255E-ll 1.63SE-ll 1.3bSE-09 1.074£-09 
6.830E-05 2. 52.2~-:06 _.6.1<)71:::07. _4.3 Z5E::10 ~_l ~4~2E-g.9_1.,840E-:.C.'l_2 .• Z56E::Oi_2 •. 044f-C9 __ 

--.J\OCli.1Q'lAL. .SlATE ESU>lATES .AT.TO,UCH DO\li'i. OO __ TO 221 
6.5:>5E-13 1.1ll7E-12 1.050E-12 3.263E-09 2.417E-09 2.103£-09 2~09()E-08 li.551E-cr; S.6l11E-i)9 
7.948E-07 1.648E,..09 1.987E~00 2.009E4)4. ________ _ 

.~.~ . 

r'-

.~~~-

j 

1 
j 

_J 
I 

~=--~ ____ J L·· k... 
~:".,,~~ /.'~-,'r;;~.,:_ 2;~~'-':''' ·i;IG~$';~l ~~:.~~"~t :;~f~":;<'~ " 

__ .~w.i:i.a;W...li.~~, ...... ;.;~~~:.......~.~.~~~ .i-~ ..... _".,~_~_~, .. _>.~.;___o._.:....._....,._.",.~_.~ . .......:~ •. ~._ 
-.~ ..... -.... -... ~~-~~.~,~ •. ......;.~ ....... ~ 



r-~~~--··· .. "C""".-.,,~-.,~- .. o· 

Iiiii!'!.::::::"" .": ... .,; ...• c.;.c._.-C.c. + 

r 
". 

I 
: I. 

1=~:J . ~:::~:j ~l.~ Lt.;:~.:n.~.. kt,t~):1l''';.rJ .t:~~::= l::>:~. r,:::j 

"...,. \.J' ____________________ ... ~~ ... w,....._~ __ ~ 
SYSTEM C GROUP 12 

'~<l. 1\1Y.!"'-::'.:'i 

(STATIC DEFECT IN BARD. ALT. 

--~,.P";':2~ • ..,,::..i 
~ 

l:.;:m;.,;"!~J -~C~: ... l\ ~'" 
.-t:7 ...... or. . .,~j r-J 

"h~'"'''''''' .. 

(')-·---·-·- .. -·--·-·-~strION ES'':-IMAT£[RROR VEL(JCITY ESll/,\ATE ERIl[~ PLATFORM TILT ESTUIATE ERROR ALTITuDE VElOC~T~ 
______ TIME.. R ~_._c. ______ R_· .. ____ O_ .... __ .. C .... ____ • R ... ____ C. ______ .. C __ RATE ERROR_HAG oSltROR_' _ 

~~ 
,j,e 

R 

~ 

t")------16db.OO.-.O.OOOE+OO-U.v005+0IJ O.OCC~+OO ··O.OOOI:+OC ·0.CC05+00 O.CCOE+Ou O.OOOE:+Ou O.OOOE+OC O.CCOE~CC (;.001'.10+00 C.OO(I:+'O - (. 
1586.00 O.OOoE+OD O.OOuE+OD 0.000£+00 0.000E+00 O.COCEtOO O.OOO~+Oo O.OCU~+OO 0.0005+00 O.OCCEtCC C.COCE+OD o.OJCe~CO 

(.) -__ ._ ... 174b.00._ O.OCOE+OO . .cO.OCJE+OO o.OOOE+oO 0.000;:+00 O.CCOE+CC 0.CCC1:+00 O.OOOI:+UO .O.OOOE+CC O.COOE~CC C.CCCEfCC C.CJCE"'CO • __ • p 

.' 1806.00 O.OuOI::+:)O O.OOuE1'uV O.GCCE'fOO 0.0001:+00 O.C\)OEtOC O.OCO£"'0011,.OCOI:+OO, O.OOOE'I'OC O.OOGEiCC C.COGE.Cil O.O.:lCE+CG " 
~-"--J.l d";!>. no~~ 20 5\;+"2-1 ~ 104;: +03-.,1. 4 l1E+ 03-2. ,,:n I: + 00.-1. 14 CJI: <- 00_2. 4£:<; E.·a 1--3 ~·~:;;;i:.;i.U.5 -3. 249 l-C~ -5.9.81 E- Of; ., 2. • .3 S ZE I-CC - 5.52 CE-C1--

lebo.oo 8. 115E+02 1.19lt:+03 1.315[+0:3 2.49210+00 9.a70E-01 5.663£-01 3.142E-05 3.',60E-05 2.n6E-O!' 2.331Et-CC 8.311;:-C1 
0 ____ 1926.00 •. 8. 1,80E+02_9.679E+02 1.17~[+e3 2.3!>6E"CC 1.127£:+00 5.(;C~C-01 1.621[-05 3.0utlE-C5 2.4C5E-05 2.2~SE"'CO 4.b5~E-Cl ('; 

19d6.00 5.613c+J2 4.7&6E+02 5. 777E:+02 1.4b7E;-OC 5.&',9E-Ol 5.42!>t:-Ol 1.994E-05 2. 6151::-C5 z;oaOE-Cb 1.4,HE~0\l 0.1!.9H.-Cl 
_-.~ZJ'tb.GD.,. ' .. 5.149l;+(H~3.!l9l:E:+Cl 8.1.61~-01 1.012e-G1 7.C04<:-u2 1.(;30E-01 l.onl;-O!> 8.l!19E-C6 7.S~;4E-Cc 1.C08E-01 1.19(C-C1 .......... 
v 2092.00 9.377E-OZ 1.:'63E+00 5.83't!;-01 1.0l,6;:-02 5.4~2E-ll3 <;.372f:-u3 2.255E-07 1.131E-06 4.1iBE-G7 1.C /.2E-C2 3.121(-03 " 

____ 21:;5 .JD_6~<l322-»2_1.36(;t ~OO_4. 12<';(,-01...:..9. 303E-03_4.05lJt:.,.OJ. __ !l.5!;';E-03_ .. 5.!l92.E.-u7_1.24 7E-C6 _lI. 1~9c- C.7 ---S.26£:E-C3 -2.27CE-c3 __ 
21.66.00 2.9']7,,-01 6.3~3c-Ol 3.0C7[:-01 b. S04L-03 1.07710-'03 1.CJ5CE-03 4.3831:-07 > 3.4%E-0 5.1l6f:-C7 6.783E-C3 2.33H.-C3 

C __ .-_ .. ,222,b.OO __ 3.9)SE':"01._4.113E-Ol 1.<;51t:-01 4.480~-03 1.362E-03 2.106E-03. 4.544£-07 ' •• 753£::-C7 2.053E-C7 4.',76E-C3 3.2<1'E-C3 
2Zi!6.\iO 5.236E-01 4.16<;E-')l 3.1~9C:-02 3.826E-C3 7.39610-04 2.754E-{)3 3.573E-07 3.780E-0 1.&0£":'0 3.833E-03 2. 19::I:-C3 

c:-' 
._< 22<n .• <l0 __ 5.Z!;S;:-01.4.221E-01 3.Z25[-02 3.718£-03 7.5631:-04 2.7C1(-03 3.391[-07 3.656c-0 1.415E-C7 3. 726£:-C3 1.7911:-C3 

, 234-6.00 2.85:>1:-01 2.940E-iH 4.CC5E-02 1.672;:-03 2.4').H-0', 1.(91,;::-03 l.723[-07 1.712E-C1 6.8J.3E-Ce 1.6IlCE-C3 9.293E:-Cs c:\, Ci 
!. £406.00:..........6. ',2.0 1:.-:-02_1. 79I.E-ol_.7. 0<;51:-02_ 4. 1 <".,".-0 /,_1. 1'f 2E-J5._ a .. 6 31E-O:" _ 3 .0241:.-08 _5 .5351:-C6 _ 3. 620 E- CIl _ 4.231,£-C4 .. 1.. Cl..lE- C4 __ 
;. . Zt,.3Q.00 1.431::-02 1.4"'<:-01 6.65(;1:-02 1.Cbol:-04 6.416E-(;5 6.lCIE-0t,. 8.091[-09 2.5351O-C8 Z.Z'i3E-CEI.C<;6E':"G4 S.47H.-C5· 
F 0 2430.CO·._-1.l,63E-02.1.',7JE.-J! 6.£0211:-02 1.:::43E-C4 6.5:,u1::-l.5 6.1(5£-04 8.435i:-09. 2.'.99£-ca 2.303E-CS 1.075E-C<' S.5bH.:-G5 (; 
• 2449.~0 1.3]6E-02 1.4032-01 6.92ge-02 1.GY5E-04 1.C11E-04 ~.34:3E-04 1.443E-OB I.S90E-CS 2.C72E-CB 1.1251:-C4 1.205E-C4 

~ ___ 2451>.00 _ ... 3.760E-04 _1.Z0'lE.-:.Ol ... 2.1GIE-02 2.101,,-04 1. 112E-C4 4.321E-05 4.316E-oa. 2.9S5E-CB 1.352E-Ce 2.122E-G4 1.2.lfE-C4 _ ... _. ~. 
o 2412.00 6.706E-05 7.646E-G4 2.0b1E-0] 6.2161:.-06 1. 736E-l)'t 1. 573E-04 B.370E-Od 3.46H.-CS 9.4C7E-C9 6.175E-C6 1.12SE-C4 c.' 

f: 

___ --'24 71.CO--l..l<;9E.,.1l5.-2..40"L",C4_2.!J37E-04---1.!>t,OE:-0!L-B.2o5E",O.!>-1. 7C3J:-or._Il.b36[""Oll--3.063E:..,C8_5. 4btE-CS _ 1.5411:-C5 _. B. 9131:.-C6 __ 
Z .. 52·.00 2.HbBE-05 1.173E-C4 6.230£-04 9.056E-Co 2.2ZbE-u;; 1.1t(;E-04 S.6bIE-00 3.05l,f:-03 7.454E-CS S.C57t:-C6 2.251£-C5 • 

01 
1 ·'0 

COl.. . .,' __ 0 
v,,: TII'E u v 'rI u v II u v 1-1 GAMMA E~RUR PsI E~RCR 

I 
. 0 .. ----16ao .• 00 O.O(]Q[~OO 0.000E+00' 0.00010+00 C.CuCE+OO C.CCCHUQ O.OC\lE~OD O.OOOE+JO 0.000::+00 O.CCCHOO C.OCGEfGO C.CeCE+Co 0 

___ -1606 ~QO._O~O:!i)f:+.J(L_..c.C:J-JE.i)O_._O. OCOE "00_ O. OOOE+OO_O. COOEt-";C_. O.OOOE:tOn _ O.OOOE+JO __ Q.ODO£+OO _ 0.000 EteO .... 0.0001:;'0'; _ O.DOCE+ CO.__ ~ 
I 17~6.00 0.000£+00 O.COCE+CO D.OCCEtOO O.GOO~+CC O.COO~.UC D.OCCE+uO e.DooEtau O.OOJE+CO O.CLeE.CC C.COCctCD 0.00CctCO 
I~ e __ . __ .1S,?6.00 ~.O.CCO~·OO_ 0.000E.1'''0 O.OO()t;.OO il.OJuEtOO O.CC()E+';O 0.CCOI:+00 O.oooE+()O O.OOQE:+OO O.CCCE'CC O.COGEI-CO O.(j:;CE+CO __ 0 
t. 1u(.;b.OO 8.5d1E+02 1.131,,+rJ3 3.77(c"02 ·2.&15h+00 7.5'10E-01 '.'.3231.-01 3.2C!>E-05 <J.Z27f:.-C6 3.202E-C~ <;.C321:.-C4 3.7<;3£.-C4 
:' O._~ __ 186h.O~ __ ."8.2<j6EtG2_1.o/'7£:.\):3 .... 6.=t,E[+OZ .. 2.~aH+OO 1.170t+uO G.7t1L-02 3.13<)c-05 1.866E-C5 3.9<;DE-05 1.28 I,E-O 9.C6.5;:-06 "'. __ 
I 1926.00 8.5691:+02 1.446E+C3 4.571Etc2 2.35C~.CO Y.55~E-()1 8.305E-01 1.621E-u5 1.065E-C5 3.76tE-05 1.]S6b-G3 6.651[-C4 ~ 

--,_-,-_1 ;ldb.~O---.5. b3'lE:.:t")2-J~:,.{,t:E.+()2 __ " .46<'L+0 1_1. i.65~+CC_7. S91 1O-:;<J1_ 5. <leLt-02 _1..9C!9[;-05 _1.94llE-C!' ... 1. 773E-C5 .. 1.-5""1:.,..03 .1. 57H-C5 __ 
, . 2046.00 5.151L+01 1.0S~t:+Cl 3.7'.21:+-01 l.u1ll-0l 1.40<;,,-01 t.C'hE-01 1.078(,-05 9.73:'£:-0{, 5.946E-C6 1.517;:-04 1.31.72-C4 

,;,., __ ~_ L~~2.":O, ';.5tui::-Jl" __ 1.24ZLtuJ _.1.H4f.+OO 1.(;47£-02 5. 7o'JL-03 <;.1~c.o-U3 Z.2!>5t:-07 1.()2.3IO-C7 1.1'><;E-06 1.27GE-C5 l.C4!it-OS 
2.101>.00 (,.IAH[;~·J2 1.2J3E:+;)O 7.b'jOb-Ol 'j.3111i:-03 3.b~OE-J3 8.(·3eE-03 5.U66E-07 1.!l64L-Cl 1.t.81E-tt. 1.1CSE-OS S.'i:;'SE-C6 

_. __ 210&.00._Z.966[-01_6.341;::-01. ;....3. 6l7e-Cl .• , 6.8071:-03 .. _ 1. o '10 I:.-u 3 1.'135£-03 4.371E-07 3.'.23E-0 5.129E-G7 7.%1E-C6 2.432':-C6 
o 2<'<!6.00 3.913E-Ol b.450~-C2 4.528':-01 4.416C-C3 2.511E-U3 1.2251:-0b ".563L-01 4.33lE:-C7 2.606E-07 !.le7e-Cb 2.b':;5;:-C9 

____ 22$!l..00-5.215L-.)l--3,.JRSE.,JJ ... _...2.l:l6:C-Ol_3. b23(-03_.1.5C3E,..u3-_ 2.42IE-03_3. 59U.-Jl._1.33IE-Cl __ 3.1l91E-O,7._" .S60£7'06 .. .3.52]L- (6 __ 
~ U<n~OO 5. 22:':;-J1 .1.:,60(-(:1 2.'.1CI:-O~ 3. 715C-C3 1.U31:-u.3 2.57,)l-03 3.~C!iE-01 1.888£-(/ 3.41'iE-C7 4.S81E-C6 3.70iE-C6 
"" . ...;..._.--'-.2.34::. .• 1.0_~2.B"'ltE-01_2.Sl,6E-Ol.~ 4.1811;:-02. 1.61H:-03 2 ..... 3<;:::-..:4 1.6S('I:-03 1.726E-07 1.1C2[-C7 6.~HE-Ce 2.t:2'iEo-Cb 2.6';~£-CO 

24.)1>.00 6.392::-02 1.79t:E-01 1.135£-02 4.19]1:-1)4 1.Se8E-05 1l.831E-04- .,3.03:H-Oll 5.522E-08 3.li33E-C!? 8.3038-C7 1.8Z.i:c-C6 
____ 2430_tiO.~1.4'*6E-.JL_l.{17~E"GL . ..;6.c7SE-02 __ 1.Cot>E:.-04 .. 6.4[lllS-J~ .. 6.2C01:-0 /t 8.066£-09 2.532,E-Cl: 2.2'>6£-Ce 2.064E-C7 1.38Ct-C6 

o . 2430.0q 1.478E-02. 1.459<:-ul 6.t42t-C2 1.C44E-04 6.o<:U;-v5 6.1(;';1:-04 8.410c-09 2.4"6E-C8 2.:!OH-Ce 2.C1CE-C7 1 • .372£-CO 
___ ......£24'.9 .5Q __ ..i...3./,(.E.~v~1...!t u,3[..,vl_6.9!> 1E- OZ_l. C%( - (;4 _.1. (:1:'1:;-.;,,_5 .342£-0", ._1."t42!:-08.....:l.5Y.5E.-Ce._2. 0 BE-Cil._ 2.07"E..,.C7 _1.24J,!;-Cb __ 

" 
c,.i 

~ 

c 

246!,.:!0 't.07!lE-0:' 1.2C<iE-Jl 2.11Ct-v£ 201J1';-0<' 1.112E-.:;t, 4.321E-0:' 4.3171:-08 2.985£:-C8 1.3491:-(;8 5.h-HE-C7 1.19l£-(7 
(',.l 2~n.CO._._6.693E-OS._ .. 7.o3(,E..,O/,. .2.Ct.al::-03, 6.H1tl.I:-06 1.735(-u4 _ 1.574E-O', 8.370E-()8.3.468E-C8 9.362E-C'i .r .. 37SE-:-C8 4.6';')£-C7 __ ,_ ~ 

'Z471.~O 1.79'l~-,j5 Z."(jC'E-C4 2.536c-04 1.!>40\:-OS 8.3dOE-~6 1.1C2E-04 8.-636E-';8 3.062£-C8 S.487E-CS 4.nIlE-en 5.336E-07 
... ____ Hi32,O:J...-....Z. all lE-::J)5-.-lJt.l~;l2.~.04;_ ... 6. 231E-0" , .9. 05SE-06 .• , 2. 23SE:-v5._1. 7C6E-04 8.6616:-08: 3 .O!i3E-C~ ".7. ~74E-'S. _ 2. 883E-CS ,.5 .831E-01 . ___ _ 
V ' . ~ 

ADCtTIQ~A! St4TF FSTINAIES AT I~DGA~_LLC-IU-22J ______________ ~ ________________________________________ __ 

. ..., 

&»--~-.".--
~ 

•• ____ ....l 

i.,.(-

4.979E-ll 6.580{O-11 1.03CE-l0 2.'14<;1::-08 1.405E..,08 1.037E-08 1.381E-07 6.0S1E-(l: ·3~5]l:E-CS { 

'" 7 all'-'" 3-""5t,""--l.37J~6.'~ _______ .• _.~~:::::=-_~l_" ... _''"_ .... ::.''':':--.':':~_ ... _.~: ., •• _~- ~:~ .. --~ •• ~--J 
[- ." .: W"" ;::;'~'~"(:~~~~ ~~@~:':":~~:~~~~~~~~~!~~~i$5IT'''~~~~=-:;':~~~~~:~~~:~ __ ~~ __ ~CL..~."_. 



r- - -:- - '-,0- ~,:""~~:-"~::",,_,,--.,,._~,,_ -.. 

~ .. r:=-'~c:~~~r=~~~b-=:-l::::r~~6~:=:::=~:::=~i~~i~;:~~:::'~J--=-~='~~c
 

I' 

i 

i' 
!- .. 

.. 
-
:. 

0 
l-
eo 
!oj::,. 

. 

:: 
.-

t. 

I 

II 
~, 
h.... 

., 
"ORIGINAL PAGE IS 

OF POOR QUALITY S,(STE!o\.C GKOUP 15 (RAOAR ALT. SCALE FACTOR 

POS1TION cST I1~ATE ERROR VE:LOCI TV ESTIMA T": EflRCi< PLATFORM Till' ESTIMATE ERROR ALJ'nL'DE VE!.OCITY 

- ____ ~U1-J/O!E ~ ~ C R I) C Il 0 . C RAT.E-.ERR~~-cAACR--

--~---168b.OO~~----------~----------------------~
--------------~---· 

1686.00 
_______ 1746.QO--__________________________________________ ~~----------~--------------------------______________________ ~ ______________ __ 

1806.00 
______ 4l~3~aO ______________________________ ~~------------------------------------------__________________________________________ __ 

1866.CO 
------·L926.~0 ______ ~ ________________ ~ ____ ~. ________ ~----------~---------------------------------

-----------~.~ __________________ _ 

19c6.00 
---.--~2V46.00----------~-----------

---------~--------------------------
------------------------________ ~ ____ . 

2092.00 
-------210~.OO~--------

------~----------------
----------------------~

 __________________________ __ 

21 ~6. 00 
-.--- 2226.&0 

___ •.•.. _ .. ___ • _______ . _____ .• _____ -.... . .. ________ ~ 

22116.00 
-'--' 22n • ..:O_D..OOOE.TOO......Jl •. OOOE+OO-O.OOOE+OO-O.DOOE+ OO __ O •. CCOE+CO.":' 0.000£+00--0.0002+00 _O.ODOE+OC_O.OCCEt ce .•. O.OOCE ~CO _ C.OOCE;+ CO __ _ 

"V . 2346.00 O.OOOE+JO 0.000E+co o.OCCE+OO 0.000.E:+00 O,COOI:+OO O.OOOE+OO O.OOOE+OO O.OOOHoa O.CCOE"oO C.COCE+GC C.COCE+CO 

--:l::""::'--24 :':".0 o-O...no.o.E.t.U!l 0 onOE. .. 'OO-.!l~OC.ct:-+,cC--C~O'C/2. •. 'O·c..:.....c •. CCI)S+.cC--O.'OCC£+OO-O • .oCO[+OCl..-.-C.OOOt:+CC-..O .CCCE * CC-C.-CCCE f- CO-C. CCCE. Co.-

~. 2430.DO O.OOOE+OO o.OOOE+JU O.COOc+OO O.COCE+OO 0.C00E:+00 0.000E+OO O.OOOE+oO O.OOOE+OO 0.OCOE4CO O~CCCE.CC C.COCS+CO 

_"';:_2430.0:L--L107E+OO--Ei.435E:".0l.--3.. 951E,..01_ 4. 6331:..-C3-1. 721E-O) _4. 2b3E-03...;.2.450S-01_ 3~222E:- C 7 __ 7. 539E-Oll. 4.611E-C3 --7..595£-C3--

2449·50 3.&51E+00 b.1>14E+C0 7.9)OE+00 '1.U'.I81:-03 2.CUCl:;-u2 7.435E-02 4.8191:-06 6.906E-Cc 1.124E-Cl: 'i.774E:-C3 2.224£-C2 

_'_~'-_2'tb6 .CO_~<:.253L.OU--1_·V."!:.1l.0--3. 4SI:EtOO_1. 7B21:-02~2.6tl<j::-C2 -3.C(:1:C-02 _.1.4 10<:-00_4. 2uOE-C6-1~ "57E-(6 . 1.,1.Q~E-:-CZ-2.nSE:-C2.--

,':,,2472.00 3.4771:+"0 2.519E-01 2.7SSHOO 1.8871:-02' ~ •. C4SI:-Ol 2.456E-02. 2.206E-Ob 1.53<3E-06 ·Z.95lC-Cl: 1.8tl7E-G2 1.9;4E-CZ 

__ '_' _'~"t 71~a.o ) 1/~9.E •• )0 4 ..J...L6E- ('2 J • .!>.5 8!:'+.QL-a..2b8=_0~Cl~ lJE.::1JL-L.3 C8£-02-.8 ~ 131 E-O 1--11.6 11 £'7 C L-';. 2.2.4£:- C.f.--E .Z6EE-:- CZ-.l. • .625;3.-C2-

2452.00 6.032E-01 7.999E-02 1.4151:+00 1.196f:-Cl 2.1Z,4'E-02 9.270E-03 3.129E-07 1.9.77'tC6 5.193E-O~ 1.lSt:£-Cl 1.$9i.E-C2 

---~.---
--'--'''' ---_ .. , ..... _._------',., ........--..... , . ~ ... -... ---.. 

TH'c u v Ii u ~ ;; u v w GAMMA £RROR PSI ERROR 

.-.-~.-----... ---:------
l686.liO 

_~_ .... 168{>...o6 
;; 

L/46.00 
' 

_____ laOb.OOI ____________________ . _______ , ____ ~------~ __ 

HI 06 • 00 ----4. 86b. OO~ ______________________________ -.,. ______________________________________ ---___________ _ 

}92b.OO 
______ ~l,gab"OQQ __________ ~ __ ~--------------__ ------------------~------------------------_________________________________________ __ 

2tJ44.00 ______ ~2~92.CQ __ ~ __________________ ~ ______ ~ ________________ ___ 

.2L06.CO 
_____ 2166.00 

,_, .. ~ ________________________________________________ ~ 

22l6.00 
. 

_______ 22eb~nQ 
. 

2292.00 O.OOO~+OO O.OOuE+oo O.OOOE+OO O.OOUE+OO o.ceOE+CO 0.000(+00 0.000£+00 0,000£+00 O.OOOE+oO O.OOOE~OO C~COCE+CO 

___ 2341>.uP_· _O.cQOuOO.-n.(JOuE+OO~O. OOOE+OO_O. OOU[+O') _ .0.000::+00 __ 0.000£+00 . 0.000£+00 _.O.OOC£+OO_O.OCOE+OO _.C.oooct-oo_o.oaChCO __ _ 

240b.00 0.000E+00 a.ODuE+DO o.occe+oo C,COO~+CO C.CCCE+OC· O.CCCE+CO O.OOOE+OO O.ODOE+OO O.CCCE4CC C.CCCE*CC C.GQ[E+~O 

~ __ 2t,3u.\)O__.O"UCOE+D0._J1 .•. QOOE+.OG __ O.COCE"OC_C. COCE.+CO -c. OUUI:+Oll .... 0. COUc+OO O.OOUI:.+UO .. o.COOEtOo_.O .0C01O+00 _ G. CCCEHC- O.OOCEtCO __ 

2430.00 1.lCilE+uO B~~t9E~1J1' 3.9621:-01 -4.63~:t.-03 1.711E-,lj 4.2S!>I:-03 2.4531:.-07 3.7.21£-C7 7.';91E-OB 9.1GSE-C6 <;.533E-06 

r 

r-

r 

,-. 

_~:'-...:·z?'i 4'1 • .5.::L--3 ... ..9.55E.1:!)-L-b.. 6.;l!i(l;.C:D-.1 •. 93 5r:..~OQ-5I. ",,l.QI:.-:-:.03--2.~ C13 c=.oL-!..437.E-02-.4. S23E-06-6. 90"E-.c~ .•. 1ISE- CL-l.Ul5E~C5:_t • .1.3lE- C4 __ ' . 

.2466.00. 5 .• 255(.+00 1.41.5E+00 3,'.Elt;+00 1.7.b2::-CZ 2.6S1E-02 3.0{'bl:~02 l,'.11E-06 4.19<;£-C6 1.S6CE-Ct: -4.1t6CE.,..C5 8"H:Z£-C5 

___ ...::"472.00_ 3.4nUOO-2..~u;'l-ul.-z.B<'E+Ua _ 1. tHl1E;~u2._,2.0:H~-GL __ 2. '.541::-.)2 ,. Z.20bE.-vo •• 1.535E-06_,2.9!:2E-c.o .. 5.a55£-C5~_.7 .Z4SE-C5 __ 

2471.00 1. 74<JEt·.)O t~.i).l7E-02 1.65~E+OC a.2btitO-02. 1.<;50£:-C2 1.3C7~-02 8.130£-07 8.646E-C7 4.224E-C~ 2.o!:llE-:-C'o 4.10CE-C5 

___ 2.'.82.0~b ,onE.-.i1L-8 ,l);>4t-.oZ...:J.415E+-OC _1. 19b!:;-CL_2.1o!>£-:-OL.9. 255E.-O.J 3.12.81:-07 .1.9 81£:-C6 •.. 5.192E-06 .3.55EE.,.C4 .3.CI\oC£-C5.__ : 

~o r ! 1 ! 0'1 "I $I AI:: . EST r·\lJ I F S-,~llUt.lt..J)D l..rL....tl.1L.T C-Z..:..:..~ >-1 _____________________ _ 

2.'.90<:-09 3.1bOE-~9 5.059E-C9 5. 'i77E-06 4.·/'oOE-C64>103£-06 3.981£0-05 7.217E-Ct 

_~ __ -'-...:I3.as.5~03....-...a.<)a.5E='O'b..-...;l:..604E-Ol" __ 2.34(j£,..01 ______ ._ ... __ . _ ..... __ . _________ •. _._ 
~. 7l4i:-{l5 . ___ -c· 

.... __ .... ----... _---------...----.. -- -.-.-< .. ~ ,-"--.... - ......... ----- -- ~ -_ .. _."..---- ...... +-

-"'"-... ,...-;.--

J 

, . - .. --- __ =J ~l·, .. .:..' ... l.i.~ ..... .:1 .. .ie' ~t'r5 $w1b 

'~i..~~-'-'-~ ......... ~_......~~~.:..~"""""""' ........... ::.......c...~ __ ::~.::_......._._. \. ....... ~"'_' .. "'_ ._,. ----'-.--.-' ............... ___ -"--.L ... ~~~'_ ......... ~ •• ......, .. _ •• ~<~ ... 
.~~~~~' ...... ----...... ~ 



r.~ '" 
i 

~ .• t::J 
it 

-~,-~ 
': 

l· 

,--, .""'. 

P-"'1 . C""""--l 
l_~ "'<, ..... .....-' 

~""_T_~~~_~_ .~,
_ ,_ 

!-,,_--:i 

SYSTEM C 

L:::J ~~ , .. 
l-':,;.w"""""_", 

GROUP 15 

.-.-= 
t~~ 

~ .. ~ 
~~,..-_",,,,.J -­F 

.r--t 
.. ,-~ .. ,-.- .... ; 

(RAOAR A~TIHEiER BIAS ERROR 

~ 
t~ ... ' .. n ... "" ... -, ! 

j,."-'''''-''''~~'<+ 

r~;;~! ____ ".,...J ~1 
"',~---".,,- .. 

~~ 

! 

0! . , 

'- - POSITION E5.!I.!!ULfRPD!l VELOCl.TLESTlJ:lAlE-ERIlOR PLATf..OB.!LU1..LESU~..AJ.LERROR AL1.U\.l"E __ VE.l.QC.~.".,...,. 

Tl~f R [) C R l> CR· P C RATf .ERROR MAG ERROR , 

I 
SJ-l 

{ 
O~ ,: 

. , 

' __ 16p.6.CQ 

I 
~ ~~ lh5b.OO 
~ • '"" 11:.11l .~I) 

I' .. ~ r:.:': --, 1,.8,l)b:O.!l, . _~ I lp.cb,Cn 
. ~. '1 I H'~t,a/l 
. ~ ' ______ lq26,nry _______________________________ • 

.. ~ 1QPb OA 
I! I") 2"'::0:05 
~. ":- 21'''2 ,. ... ~ '.' .---- - ," .. _--_._---------_. 
,: I 2\ Qe, (j ~ 
f 'J: 211>1>. P 
It _: __ 2226,01 ______ _ 

I 
\ 

oi . l =---==-1'0 i 
I 

o } 

-- 1.0 f - --.-- .----l \ 
------ '--- - I 

o 
22F .... O? 
2292,6, O,aOOE+OO O.OOOE'OO 0.000[.00 O.OOCE+OO O,oonE+oO o.oonE+OO a,oaaF+OO O.OOOE+OO O,OOOF+OO 0,0001'+00 0.000[.00 

~i.'31;6. O:l_!l. (l G9E +00_(1. 000£+/l0 __ 0.0 Oil!: +00 _. O. 0 OOE~O(). 0 .vO ~E.O O. 0.0 DOn 00. O. 001\!' +00 ... 0, (1001:.+00 ... C. onOE +00 _ 0, OOO~.QO._ (\, OOOE"'OO 

- - ... -.------ O· • ...... _ .. - I 

., i 2:116,01) O,atlOE+OO O,OOOF+OO 0,0001'+00 o.onM.~oo O,OCI~E+OO 0,0001'+00 o,{\OOF.+OO O.OOOEtOO O,O(lOFtOO O,OOI)[+CO O.OOOE+ool 

[ : 0 l •. ' 2 .. :50,CI\) l1.onJ'£"{>'l o.nPot+OO CI,IHIOf:"OO 0.000HOO O,onnE+oo O.O()Of+OO (I,nOOf:+CO O,OOOf+(lO O,OOOHOC O,OI)OE+OO O,OOOE+OO I 0 

!; L __ 2c3C,o(L_!.~'>aE.c2 •• J.375f.-02 •. 6.C3IiE~03. 7.')':)t\f:M05 _ 2./1n~t.·05_.6.9aOf~05 .. 3,992f~0'1 __ 5.?'ti:~Oq_ ~.22r;f-C9 7,5231: .. 0$. L!,23r.f~(}~_..-J 

0' I 2C~q,r;I' 1,~:3f •• Q·.' 2.o,4,,..-Q1 ).2p.\E-O\ - 5. 1 '1'l r,-o 4 7.303f-04 3,n83E~Q3 1,99H: .. 07 2,053<-07 2,7a7E-08 5,1:>!h··C4 11,,1331'.-0(1' • 

!., 0 2liec.cc '1,1~'lE-01 7,71'1E-1)1 S.6<l~f.Ol. 8.060(.03 2,oI\5E-I)) 5.137[.,.03 3,b!3E .. 07 7.StlbE,,07 b.6b.H.~08 8,Oblc-03 3,09SE.~C3 0 I 

: G--_'?!l72, C:'1_. q. (l \ SEwO 1~_5. 09 0£ .. 02 __ 7.;:! llE~O 1. __ 9. 'l71 r:: .. 03 _ .. 2, 174E-03 _ 0, sa Of-03,._ 6, t:35f-07._7. 907f. w 07 _.7.61 H .. 08 _. '1, '11?E: .. 03 ._2,673= -03 t 

j I: 2::17.0(l.i t.007E;~OO 3.Q"(Or:.02 7,1l081:.,01 8.8'13~ ... 03 l,SOn: .. 03 b.5S2f .. 03 6.182f .. 07 7,78F.r: .. 07 .4.963E .. <l8 6.8qil~ .. 03 l.a~<,.£ .. o.s--'! I 

I ! O~ 2(j~~~~~i 1.023E+OO 2.802E.02 7,b~~E"Ol 7.3bn: .. 03 2.2"4E .. O~_b_.~~~_E._0~_b_~lbOE.07 7.40:=)E .. 07 1,S43E."07 7.363E .. 03 2e3SSE~03 ":..J 0 I 

~. TIt'E,:!J v W U V W U V W GM-..IA ERROR FSI ERROR ft 

~ Ie. 
0 

I = ~l~ebtOO.-----------------------__ -----------------------------~--.-------~--------
-----__________________________ -, 

! f I tbRb,CO 

; 

~. '= 0 I 17c..!>,OO 
o 

;, L--~ __ le~6.0n------~-__ --------____ .----------__ -------

,,J 
1800,00 
16&b,"O 

____ "le?~.on ______ ~ ________ ~. 

1 - 1<ln,CO 

o 
_ .. __ . --------'._--

.:..; I '2(''''',00 
L~ 2(19Z,O<l _____ . __ · ___ • ___ • ... ~. ___ ; ___ ."' .. _____ . __ . __ .. __ __. __ .. _____________ .. _ .. ______ . ____ .. _" __ ~_. __ ~ 0 

. 210b,OO 
2161:>,00 

r-- 22<'1:,00 ---- ... ---- .•. _ ••• -1 j '-' 

c: 
--.-...... , " .. --.-~ -----.-------"l 

L 
L... 

. <'2% ,00 
c..J I 2<''12,00 o,(lOOE+OO OrOl'{If+(lO 

L- 2~"6.C:!_. O,Ollr·F+OO. O,OO(lf+OO 
2DOb,OOO.OOOE+OO O,DOOF+OO' 

0,000<'+00 
a.OOOEtOO 
o,OI"lOE+OO 
O,OOQE.+OO 
b,IJ'$bt'-03 
3.;>IlS'-O! 
5,6<lH~Ot 

7.2151:'-01 
1.LlOe,E .. Oj 
7.6(jSE-0~ 

o.oont,+Oo 
O.(\OOr+OO 
O,OOOf+CO 
\) .000£+00 
7 ,5S3~'-05 
5,20.:1< _all 
e.,O(lOf .. 03 
9.971r .. o3 
0,893£-03 
7,3621-: .. 03 

O.OO(lt:+oo 
n,OOOr+tlO 
O,OOOf+OO 
0.00(1£: .... 0 
2.H\flE-1l5 
7.27qE.ljU 
2,Mn-o'S 
2,177E.-03 
l,511E'-03 
2,249E-03 

O,OOOE+OO 
a,O(ltl[tOO 
O,OOOc+OO 
O.OOOE+OO 
O. 'If}3E -05 
3,05(1f-03 
').I3'if- 0 3 
b.55'lE:~03 

b,SSlE..O] 
6.b2Qr .. n 

n,OOoE+OO 0,0001:+00 O;OOIlE+{\O O.OOOH(lO. 0,0001'+00 I" 0 
(I,OO(lt+OO O.(lOOf'tOO o,O(loHOQ (I.oOOf+on __ O,OOQFtOO.--l 

• ...) 2U:)ll.vO n.COI'F.{\O O.O")f'r;:.OO 

_2<;3{\,1l!l~_1.:\"6E-1I2 _.1,372F~v2. 

O.OD(lF+OO a,oonEtDO II,OOOEtOO O.ODO~+OO O,OOOEtOO 

o,OO~£+QO O,QOO~+oo a,ouor+aa O.OOOf+OO O.OOD~tOO 

3.9'17E-09 S.24'1r-0'1 .1,22?E~OQ. 1. 4':;'<:E .. 07._1.553E-07 
<.) 

~,2aC9r50 t.S1Sf.Ol 2.S'-'jF-Ol 
v" 2~!>t-.OO '1.litE.O! 7,721f-Ol 

;~_2~72.D:L-_ q .~15:'.01 !> ,05SE-02 

\ ,'1'1?f-07 2,6:>2E-07 2,7S!lF ... 05 B.3b2r~o7 7.177f-Ob--'l 

3,61t;E·07 7.:>841'-07 b.ll'lE.-08 2,ll:>oc"OS' \ • .:I~OE-Q5 11 U 

. 1>,436E.07 _ 7 ,'Io'.>t:-OL. 7 ,oBc-08 _.?.'105E~0$._l,931c-Q$ __ 

, 2 u77,OO 1.007~+O/l 3.927l~02 

-.-II 2452,0.0 1,n:!.E-;oo 2.7!>?f .. 02 

, . 
b,183E~07 7.787fft07 5,016E-08 2.7bSE-05 2.055E-05 

b.~60E~07 7,408Ee07 ~.Sq8f-07 2,Q20E.wOS 211a'lE~OS v 

--:-. ! 
_...L , 

AioI-r-ic'NAL:' S'T"ATt: csHH,qE"S AT TOUCH O:O~'N {to TO 22' ---.- -. ------.• --, •. --------------------.' 

b,~l1l:-c ... il 1,216£><10 tL,01l3f q l0 l.7B7E-a7 2,Oon"'01 ~.170e"'07 1.859[nO(' 6.02!:.E .. 07 7,538E .. 07 Q 
.J.,,1:22E:'l'all."_r..!ll;5e:..,07_._1.005

~>+O(L_ 5.<1S1E"'03 _______ .;-_______ ~ _____ --' _________ =-____ _.J 

"L 

1 

.,/ 

"-" 

._--.... _ ....... .i:.J£'i:. .• ,. '+ ""-.......~J..uoo~~~ .. ~ ....... J..t.,-"-..... ,. ....... --=--~"'""--'-""" __ ."'....:. .... ~ ........ ~ ... ~~~~~.M __ ...... ___ "-___________ ........ ___ ~, 

...... 

.~ 

-'-"'"!-...r---



r 

],:," , 
~~<.-

:"'r:~~~"";::::::"7':':;~;;":'''::.;~'''':'::::=:'''~'''1''·-··>'-:.::c..:~~_:.-:.........:::..::_·-'-;:.::::....;~:::~-~..:....:.._,_-.-:...... 

.'.-;//~~-

-- ~=:~-:=:::: ....:..,....:.. .. ::..-. -=-- -=- ;' .. =~~......:. .!.:=.::=:.:::...::::..........- _.-----=.!IIII! 

t:~J r--t 
~" •. ~H""'~:;'" ""-1 t,_n.t~;,""\';I' , 

~"'l 
~""""."'''''''''~ 

~'rf.t. 

~-"".; 1:::::1 ~n:;t 

~,,,,_.~,l c:::::: l,"_"""J r;=J r-. 
i,",.~","''''' 

~-~ 
~.<.<,..w, • ...,..-.j 

r:~;~ ..-- -- ----.::t t"~~ .. ;r·_l 1" __ "",,0,", --. 

t" 

ORIGrN'.At PAGE 18 
O,F FooR QUA.l.JTYJ 

' - . 
SYSTEM C GROUP 16 CONF-WAY OOPPLFR SURVEY ERROR) 

rOSIHO!LEST! HI. !LERRor~ . ___ ._,. VELClC tTY ESTIMA.TE. ERROR_ PLA TFDRM • TIL T ESTIHUE fRRtj!?, • _,"~L TITunE ._ VElOC lTY_----, 
ROC R I) C R D CRATE fRROR MAG ERROR 1 T!vE 

· ___ !.t.?b ,O!l.-!). OOOE+O Q_O ,j) DOE +00 _ O. POO!:.+ 00 _ o. no O[ +00 
lb86,00 S.c61E-Ol 1.1h2E.no 3.IQ8E-02 1.7RDE-03 

.O.OOOC+(lO 
ItaiM-OJ 
l,uS7E-03 
1.12~f-03 
1.~2nE-03 
1.1~7t-~3 
1.181,i:~()3 

1.4?'51:';'il3 
0,05;:;["1'111 
1l,9! fI£-OII 
4,3:1h£"01l 
Q.3\151:-.oa 
:>,0421::"04 
3.52tt"ou 
3,517E-o tJ 

1.57"f~OIl 
B,2Q~F-05 
b,aQRE-05 
6.b~9£:-05 
'f ,'>23.-0 11 

2,72oE-03 
2,I'lAF,,03 
1.:>31£-03 
2,2bOE .. 03 

llab.~O q.I~4E-Ol 1.38uf~OO a.7S2f-O! 2.540F~03 
___ 1 E:~b ,"0 __ •. 1.! 6CE+O 0_ 1.11''>1=: +C 0 6. 10QE-O 1 ?. 800f-0] 
· iPj~,OO 2.8S7£-01 1.n7~?+O~ !.13~ftOO 2,2,Of-0 4 

.! !~~b.~q 1.rRftE-O! 1.172f+OO I.DI'1E+O~ 1,3Q?f-Oa 
L--__ 192o. 00 _.,3.1 <'tE-o 1_ .• 1.00E >!;O 1. (I',';L+OO .2. 53'1f.-G4 

19l&,OO 5.76IE-Ol l,tS7E+RO 1,217ftOQ 1.?C6~.D3 
20Do.00 3,tHI2f-O! 1.051[+00 t,030E+OO 1.62'3f-03 

.--- 20'12.00_ q. aa 2E"'O 1_. '1. 51-2E-O 1 I, r·'JGE + Oli 1. 72 Cf-03 
, 21Qb,O~ '1.7v'lE-O! '1.J,10£,.OI 9.q0'1r~Ol 1.70nf~03 ! 2166,riO! ,CQ!l:t,H' 'i.9~3f -01 9,rtl)<.-O! 1,!iSRE~(l3 
· ___ 2?2" .• ~Q __ l.1r.7E+~IQ __ 1.0!.5E.tOO. 9.'12"C:~Ol 1.4QE-03 

?2~~.OO 1.165~.nn !.oC5E+OO 9.~87E-OI !.G?AF_Ol 
22 '1 2,OD 1.171£+00 J,np&E·~o 9.~a~~-ot I.G35f-O] 

___ • 23~b, 00._.1. llJi'::+OC. _1. Qi:>1 E +00 ,. 9. 931>£: .. 01 9. a otiE -04 
I aC3b.DO l.ol?E+on 9,977E-Ol 9.925[-01 5.9?2~-Oa 

2<:30,00 l,nn61:+00' 9,976F-(li 9.92nE.~Ol 5.2Qbf.-O~ 
' ___ a430.00 ___ 9.Ei?E,.Ol.9 .'17"E-Ol 9.Q1QE-Oi 1I.31l11£-OG 

() 2i;~9.50 a.SsqE~nl ! .o3!E+'OO l.n3'1E:+oo 2.333f-OS 
o 2Ghb.OO 9.o~qe-02 1.27SE+OD 1.1 uh E+OO 7.hhlf-03 

CO __ ._ 2"'7? .,00 .• _ 1 • '--.3f-02 ! • GO 1 '1:+00 1.2 32f +00 '7. I,G 7f-03 
0) . 2:)77 ,1)0 5.1';:;1('-03 ~ .• OQ1E+OO 1,24~E+OO 6,626f-03 

I 2~62.DD 2.225E-02 1.DDOE+OO 1.259E+OO 7,laO~-Ol -----. Tl"'E u v w 

~ ___ l ~i3b.no __ (I.(l~OE+OO •. O.O~(lE+()O. O,OOO£+QO 
I l6Ub,Qft 5.76?~-OI 1,(l32E+00 5,03 uf-Ot 
~ 1746,Oft 9.3~qE-01 6,575£-01 \,17!FtOO 
.~, __ . 1?r·b.p:, _ J.I73t+!)!) b.7:-bl-O! 1. \301:+00 

ISCb.DO 2,b7~~-at l.t~Of.ao 1,051£+00 
15~b.On 2.'1A~~.(lt t,17If+OO 1,C22t+CO 

___ 1'126.00_:.. 3 .• ! ?7F'wOI_. 1.()0.50(lQ '. 1 ,O;,~f +(1(1 

~ 19rt6.00 ~,77rf-ot 1,270f.+GO 1,(199<+00 
· ?~~b.vO ~.AU'f_~1 l,n?9f+no 1.~5?~+OO 

2D92.cO ••. 9.u3Qf-Dl 1.~~D~+OD 9,31~F-nl 
210b,DO 9.7q5E-hl I.C?OE+OO 9,302[-01 
2166.00 l,09CE.OO q.'1R~E-DI 9.B9RE-Ol 

__ 222-6,:;0 _ 1.10":'+00 9.'1A{lf-Ql 1.009~'f(\Q 
22Fn.~n 1.16cv+~n 9,9:.,~~-nl 1.,r2~.ftO 
2~92,=~ l,l'lll.ra 9.9~~E-Ql 9,9q~~-Ol 

__ 23.:.tb.CO. l,lnH+OC 1.c>vlE+OO <?,91!;.t .. 01 
2 QOb.00 I.D32ttno '1,'177(-Ql 9.'12S~-Ol 
2130,~O t.on6E.CG 9,97bF-OI 9,'11'1£-01 

____ 2 C3{).,,'!1 _ 9,il72f-Ol ~.97I't-Ol q.qlq~-Ol 

2~~q.5D f.~~af-C! !.031l~CO l,n,q~tOD 
• 2~¢oe.\lO '1,\13i<f-02 1,;?76HCO 1,1 11 r,F+OQ 
_. __ . 2~72.QC." 1,<)':"1.'::-(12 1.0010 r·C 1.2:S~l1Qtl 

2'77,~Q S.~7SF~D3 l,COlf·CO 1,~45ftOO 
2~~2.00 2.?2~£~OZ 1.000E+00 1.2~9E+OO ----.-- .. ..... . ,...' ~ . 

11 v 

O,OOO;tOO .o.oonE~OO 
1.7h7F-03 2,b9ap-oa 
?,5?3F-03 6.o~q~~oa 

~,n3'f-03 '1.3~0t-Oq 
2,210t~OQ 8.7Q~t"r.a 

a,1n9E.OQ 9,?25f-na 
2.~5~f-Qq l,D20t-o] 
1.2b7~-03 1.31~t-D3 
1.6?lF-n3 l.n~lE"o3 
l,1?2E-Ol 1,132t-03 
1.7~;r-03 l,O~OE-03 
~.fiS~F-Q3 4,36IE-0~ 
Lc.IO'>J:-OJ t:..l0'>t-(l1J 
l,a?~~:~S· 1.1~~F-na 
l,a~3E-OS b.b?dt-05 
9,u03t.04 1.578f-na 
S.921f-OU 8,la7f.-05 
5,~nhF-oa b,536E-05 
a,]RGf_Oa 8,6RAE.OS 
2,3~'f-Q5 7.qQ~r-na 
7,b~?F.-a3 2,722r-03 
9.647[-n3 2.199~~03 
8.b2bt.03 1,535[.03 
7.1Q01:' .. 03 • 2,2614E,,03 

,0.QOOI;+00 O.OOO[tOO a,OOOetOO. o.o{lnFtOO _o,oonuno _ O.O.COEHlO_~ 
!.67~f.D3 2.D07[-09 8.!?9t-l0 6,92~f"IO l,~a3f-OJ 3,551~-aij 
1.947E.~3 3,292~-09 2,032f-Oe 1,5~oE~on 2,372t"03 5,094f-1)4 
l,£1/jllr.-1)3 </. \91\1'-09. 3,135[-08. 1,R9QE-08 2. TalE,,03., f\,25~E-OQ __ 
I.B3lE-D3 3.~aaf-OR ~,07?~-DB 2,DGUE-OR 2,978t-04 B.~QnE-Da ! 
1,?P'1 l.03 u.nu7E-O~ h.l~7t-OR 2.71hl-OR 3.819E~OQ 9.3v?E~il/j I 
1.C7'<'f,-C·3 5,101!£-OR. P, 17.2[ ... 08 _3.14q[~Ofi 2,'13"<-04 _ 1.CO<;t-C3---1 
l,087F~03 1.7Dl~"~8 6.1?lf-Oa 6.b89E~06 l,?09f p v3 1,29aE~03 
9,601if-oa 1.00!l~C7 5.1aIF~Of\ 5.n'~ErOB 1.b12f.-03 1.li?f.-03 • 
l,3!3f- 03· 1.11~E"fJ7 1,1?1,f. .. 07, ~,l3l'lt-0I1_1,71{1E-03. 1,:>7«£-03---, 
1.371~-D3 l.lhR[-~! 1,12 9 E-07 5,lS1f-08 1,7DOt"03 l,2bGE.03 " 
5,9RoF.na 1.50nE~07 3.357£-OR 7.7'~E-08 1,8~1~RD3 7,b73E-O~ 
a,lHE"OIl 1. 1l 7,f-07. 1.:;~<)r-\l7 ,4.(,5~f:.-(la .. I.LJ'I2f.-03 a.71(,E-OU __ 
5.DIl7~-oq ·1.5~Dt-07 i,OI3E-07 a,'12AE~C8 1.429F .. n3 3.~71F·O~ 
S,l~3E-a4 1,~77fnn7 I,Ob6E-07 5.02bE-OR 1,1I3bf-03 3,laeF r Oa 
1l.3?'1E~(lq 1,"b~f-07. 8,21lf"O(l S.0'19~ftOI) 9. 11 ?ct-O ll 6.0321;,.0:' _ 
1,!bOE-nU 1,lnt,f .. C1 ll.l:lllnf-OB S.117F-OIl ,5,-9C'2l:.-011 6,'>77f-05 0 
2.:'7?1',.05 1,tl2'~E-07 Q,'S50E-ca G,'f3H-Ofl S,a()6E~oll 7.,07r.E-OS I 
6.~!jlJf·OS .. 1.11211:-07 (J,~03E-08 ,_II.iS2f .. C1\ .1l.3t1bF-oa _ a.:'(\7E"O~---1 
2,'IlJ't~03 2.257t-07 2,86B~.07 ~,bBSF.06 l,329t-D5 7~389E.OIl 
5,O~3E~03 3.'11\af~07 7,1I07E-07 6.312E~Oa 7.6a~E~03 3,111£-03 
6.493t-O\. 6.7Q9r.-07 7,770f:."07. 9,075F-OR . 9.bu61:-03. <:',679£:"03_ 
6,51RF-03' 6.57nf-07 7,b7RE-07 6,779f-OR 8,bZ7t-03 1,871£-03 ~I 
6.S90E.Ol 6.~5SF"07 7,317E~Q7 l,SQIlE .. 07 7,lGlt-03 2,l6B~-D3 

'. .--1 
w u 

O.OOO[+OQ .. O,OOOE+OO 
~,nb~E"ql ?,a07f-09 
.?31~t-03 3,2Q'll-09 
. t.bcS~~03 q,31kf-09 

1.90IE-03 3.3!lf-O& 
l,~qIF.03 U,03?(-01\ 
1.23U[-03 5.C'1~E-Oa 
1.19~f-03 7.~9IE-08 
b,7Rlf"n~ l,OOll-07 
~.51~r.~oa l,!1~E-n7. 
1.010F-03 1.lbRE-07 
b.03U[.OIl 1,~OCl~07' 
2.3~St-oa 1.~7Rfp07 
6,~'5r·04 l'~~'~-07 
6,231f-Oa ~~S6n[-07 
4.33RF-oa l,~6R~-Or 
!,~bIE-OQ 1,~15E-07 
2.573l~OS l,42~E-01 
6,asaf-OS I.G2!f-07 
2,'1q'l~03 2.259E~07 
S,031F.~03 ~,9Bb~-07 
o,~q2E-03 6,aOOE~07 
6,517E~03 6.57lf~07 
b~5q5tu03 6.555E~07 

v 

O.OOOE+OO 
3,lI?RF-IO 
l,50'!f~(\9 
lI,196F-09 
5.'17~F-09 

1l.,H13l-08 
Z.7!,OF.OS 
b.1~qE-On 
5,ob~"-oa 
2.'.iOll~-OR 
3,1I'Jlf_OS 
3,326( .. 08 
'1.5UF·{lf\ 
a.6~5f-")B 
'1,371f-08 
8,IS4f .. OA 
1l.371E-oa 
U,3?,uE-oa 
11,1.1 9 71: .. 08 
2,llb7E .. 07 
7.a06E-n;' 
7,7b9E-07 
7.b'f7E,,07 
7.31bE.,01 

w GAVK~ ERRDR PSI E~HQR 

O,OOOE+OO .. n",oof+(lO _ O,onOE.po 
I,Q121--09 3,Ol7f .. 07 1l,151E-07---' 
2,521£-08 6.3lJ~E·07 b.386F-D1 I 
3.b3!1 Fp OR 1.02lE .. 06 6.17::f~01 • .--1 
6,S36f-06 1,?11~-o7 7,313c-07 
5,llRE-G8 1"bat-07 3,033£-07 
IJ,3HIE';''ln 2, ~85F.-()7 q,7~nE"07 
b.~74t~~~ !,2&?f.O~ l,~b9F.-06 ~ 
5,72';E-08 I,R3 Qfft06 8,~qaE-a7 I 
1,?U2(-07 1.71 9 f:.-06 .• 9.1><:31'-07 __ , 
1.191~.07 l,7~cF-06 1.17lE-Ob 
7,778ErOB 2,lq3E~06 7,b16E.-07 
!.324t~07 1.7~5t-Oo 3.1nUE~~7 
7,979£-'lij .I,ob Il F-06 f:\,Tbb£.~7---' 
7,079f~06 2,O!9f.C6 9,13fiE-a7 - I 
5. 0911r -G5 !, Ll7'1f.~Qb 6 .1.

'
'l<;f->H __ 

5,115£-08 i.2QDE-Db 2,357£.01 
4.7~Ct-OB l,132t·Ob 5,a02~"08 
Q.7~or· .. 08 .. _9.653E-07_ .1.42.n-07 .. 
S,1)7 n E-OIl 3.05'>F~07 6,8<S'lf"Ob ~ 
B,5~f:\F-a8 ?O~5F-O' 1.381E-~~ I 
9.!22E,.,\l3 2,807f~05. t,'i1cE. n 05 .• -1 
6.81~F~OS 2~68!l.CS 2.C~SE~j~ 
1.b03E~07 2.3~7E~oS 2.18Dr~~s 

--~-""'---, 

r 

, 

1 
AOr:.H!IJIIAL STArE ESTlI'lATES AT TOLIC}! DC~N (10 TO 22~ -------"' 

1.7bil£"11 ".1:63£ .. 11 3'.931£"10 3,1211("07 2,306£"'07 2~:579E .. 07 2~O~7E .. Ob 0.656E .. 07<1,275E",07 .... J __ ~ ____ ~_1..435e .. OIL_",.ab7E .. OL., 1.&06E."02 • 5.~33E.'O!03_., .,_ ~ ______ ._. __ • 

'1.:. ';>~'.:'::';':""'" '- . ",',h,... ~i'<~'~t'":Jl,~, .. 1 ,., 

~'-~~~~-...~-......~ ............ ..ci.... ......... _ •• ~._'_~ __ ................. ~~~ ... ~_.....,....... ,, __ ~~>.~ 



F~ ·~~"'~~~_..-_~~.,.o .----.~~--.. -'----.~ . .,.. .. 7""""" .. "--~~ . -., -, , 

i.c: 

i; 

~ r 

,... 

I 
I.' 

r'" 

r 
'. 

It~· 

I 

.... ,~ ti 
:1, 

!~=="'1 F-~ t~ 
"'~1~, .. w~i ~ L"'t:··.·.:.,td 

~-'I 
.... = •.. :;.l 

r-'.l'!-1 
l~_~,,, 

'1 r~->-··· 

C:J ~ C';,J t:::~: f,= 
-' 

f. 'I .. '"' ,t_ :,~ L;.,:tl'~"M.t. ~tt~m=lt'j 

t'\n71"1.n.;<'r_ I. n "GE i':: V.!tJ..'U"J..1.'i.,~:.:~, r.ll. ....... 

[)~ JPooR . QUAL..'Tf 

-, 
~,,~~-"'. ~ b"11U:-r<'1 

~ 
'ftt.:,._,·;;J 

~t 
~t.l~~:~i 

SYSTEM D GROUP 

POSITION ~STIMlTE ERROR 
ROC 

CbX~ IN'ITl"\. COVARXANCE 

o 
1 • 

CO 
...::t' 

! 
l • 

f' 

.. \ 
!:. ~ 

~ TIHe 

1686.00 
--1 beb, 00, .• 

17 1l.b,OO 
180b,OO 

._-,- 1506.00 
1866,00 
1926,00 

e,Oli6~+02 

b.BIl'lE?02 
1,515£+03 
2,011>£';03 

··1.6511:.f02 
Q,4113£t02 
:;,0 08£+02 

-1966,00 
20~b,oO 

.2106,00 
21&6.00 
2226,00 
2286,00 
2292,00 
2292.00 
2~4b.OO 
~406,,0 
,,430,00 
2450,00 
2~50,OO 
2466,00 
21J72,OO 

-' ?477 .~o 
2!faa,OO 

- 6,79JEtO! 
3,.BoEtOO 
8,529£+01 
1.725.£t02 
2,SnE+02 
3,512£"02 
3,601£t02 
3.btlIE+O~ 
ll,053E+02 
3,<l02E+02 
3,220E+02 
1,235E+Ol 
1,848E+00 
1,5'115-01 
1.196£~OI 
9,373E-03 
i o128E"Ol 

TIHE \J 

1/'8.b,oo 
-11>80,00 

17116,00 
t8Cb,OO 
10011,OO 
186/),00 
192b,OO 

.~ 19B p,OO 
2Cllo.00 
clao,OO 
21bo,OO 
222b,OO 
2Z6&.00 
Z292.00 
2Z92,OO 
23Qo.OQ 

" 2110b,OO 
21130.00 
2450,00 
2 lJ 50,OO 
21l0b,OO 
2~72.00 
2l177.00 
2482.00 

1.112E+03 
'7.111bE+02 

1.5/;:91:+03 
2,OObE+Q3 
7,613E+02 
Q,1i2t1E+02 
3.031E+02 
b.770.E+Ol 
3,3116Eo(>oo 
8,512E+Ol 
1,722E+02 
2,588E~OZ 
3,508E:t02. 
~.59!)£+02 
:\,6101:+02 
II,OQ9E+02 
3,3'1'1E+~2 
3.21IlE+C2 
l,23SE~OI 

1. B~3E+OO 
1, 58SE~O 1 
1.t9CE-Cl 
9. ib3E"0~ 
.l,129E"Ol 

b,Sl3E+Ol 
2.177E+03 
1.22bE+03 
b.571>E"02 
2,IlOOE+02 
7,145£+01 
7,b911E+Ol 
5,303E<'O t 
3,5<)21:('0.1 
'1.llnE~OO 
IJ,UbbE'01 
b.3qU£~OI 

8,91bE+O\ 
9.335!:.+OI 
q,"92El-~l 
1,<l77E+o2 
l,807EtO~ 

1.912002 
l.IlOOE.+Ol 
1, 2~SEtO 1 
2.7~qe+CO 
4, ()5St!+QO 
(i.,lllS!::+OO 
5,39'11::+00 

v 

Q,OB2E103 
1.r-30ft03 
1.I.424c?0:2 
U.8S7;:+02 
Z.O"3E.4 02 
l.015t:+02 
l,<)~bE+02 

8,31'1E+01 
8.5b3E~01 
&,1(i9E~01 

1l,509E+Ol 
6,I>43E+Ol 
<1,11911:+01 
9.!tSn+ill 
7,8511':t01 
1.48'1EV02 
1,812£+02 
1.QI5£+0.2 
1.404E+Ol 
l,225E.fOi 

.2,74QE+OO 
4.0'.>SE+OO 
1I,.8l5E.+OO 
5.3'}'i'e+ilO 

VE~OCIT~ ESTIMATE ERROR 
ROC 

1.J70E901.1 1,l18E'QS '.labE+ol 
l,9S0E+03 -5.572E?OO 1,093EtO\ 
5.00'1E+02 b.510E*OO l.~37E.OO 

2.1G2E+02 b,bi8E~OO 2.96LE~OO 

1,319",<1>02 - 3,1>581;'1'00 ; l,62CE+OO 
2.17IE.fO~ 2,087E+OO 1,793:+00 
1,8Q5E.02 ~,b90E+OC a,a57E-Ol 
b.S03E~Ol i,41cE+OO S.IS~E·Ol 

8,079E+Ol 1.19bEtOO S,D5bE~a1 

i.S95StOl 1,ij2bE~OO S,74bE-Ol 
7.001£+01 l,u93t.tOO 5.b8.1E o ill 
9,080£+01 1,salE+OO 5,i25[-01 
1,055E+02 1.57~:tOD b,ijq7l~OI 

1.0~9E+02 l,576E+OO &,Q52E-O! 
5,549£.01 1,58bEtCO 5.95bE-oL 
8,231E+00 ~.U90E+OO 7,Q5bE~Ol 

5,99 QE+OO 1,113E+OO 8.0&5E"01 
4,I57EtOQ I,D07EtOO 8,193E~Ol 

7,359E-Ol 1,5b9~-OI l,e62E~OI 

b.35bE-OI I,QObE e O! 2,OOQE~O! 

1.196E+00 1,2b5E-01 2,~U7E-01 

9,5ldE·Ol t,155t-01 2,5~IE·Cl 

/',381E-Ol ~,b6aE·02 2;~!5E-Ol 

4,627£-01 5,2QOE-02 2.299E~OI 

Ii 

l,212HOQ 
4,334£+03 
1,2BSEt03 
5,211£'02 
l,979E'+C2 
1.8"bE+n 
~,5d2£+Ol 
1.519EHl 
Z.201E+01 
'1.b3<lE~01 
7.0116E+Ol 
7,ll1E+01 
~.021Et02 
1.063E+02 
7.900E+01 
9,IlSE+OO 
6,.31l9E+OO 
4,lIDE+OO 
7,U54i:"OI 
b,437E-01 
1,195£+00 
9,~3qE"Ol 
b,36SE"Ol 
4 t o04E"Ol 

\J 

l,Oe3E+Ol 
S,3'~E.110 
b,l107EHO 
b.030EHO 
3,b39EtOO 
Z,07bE+OO 
l,bllbE+OO 

't,.Il15EtOO 
1,,39SE+OO 
1,Q26E:+QO 
1, U'1ZE;oo 
I,SIIOE+OO 
l,575ttOO 

·1.S74lE~ilO 
1,5!i4!:.+OQ 
1,'lOSE.+OO 
l,112E+OQ 
l,OObE+OO 
1,570E"01 
1, UOTE-O 1 
1.21>5E"QI 
l,l~5E"Ol 
5.b1OE .. OZ 
5,2QH,~02 

v 
1.36BE+Ol 
l,OBQE+Ol 
'lt313E+00 
1I,153E+OO 
2.528Etoo 
9,Il9aE a 01 
1 d73t+OO 
b.OOlEnOI 
3,211E"01 
b ,657E-0 1 
5,nQE-ol 
b,937E s OI 
6,053£-01 
5.731E"'Ol 
3,2Ln·vl 
1.1175£-01 
8,09iE"Ol 
B,201E-Ol 
l,6b2E"01 
2.0011E-Ql 
2.jIl7E-Ol 
2,531£-01 
.2,1I15E"01 
2,29QE-01 

b,liillE 9 0ll 
5,529E('oO 
b,~62HOO 

5.Q39E·OO 
1I,&l23E"00 
2,744(+00 
1.35THOO 
~ol4&E"Ql 
3,S:,SE n Ol 
b,31;!lE. tl Ol 
7.40t>!:~OI 
8.126!:.nOl 
b,6b9~·OI 

b,050E.-OI 
S.tl1UE.~OI 

Q.660E-\l\ 
2013(IE~O 1 
1,505£·Q1 
9,330£:..;02 
9,11S3E..02 
9.01!2E.~Q2 

6,850E~G2 
5d5qE~02 

11,492£"0, 

\0( 

b,547EHO 
5,'11b!:+CO 
b,H3E+OO 
4,0&3E+OO 
.5.~E3£+OO 
3.~i.l4Et()O 
l.o'l~E.+OO 
2,B3H"OI 
5,28bbOl 
5,388E~OI 

1.3e5E-01 
7,13H-Ol 
7.305E-01 
7, 50UE~lH 
T.422t n OI 
Q,7:23E ft OI 
2, i'S2E"01 
1,515E"01 
'1t31l!E~C2 
'1,130E,,02 
'1,0751:-02 
b,6Q8e. .. 02 

~t1bOE"OZ 
4 ... 81b¢2 

P~ATFORM TlkT £STlMATE ERROR 
R . 0 e 

O,OOCHOQ 
;;,021E .. 05 
1,1l0bE"OIl 
1,7b6£ .. 0I, 
2.393£ .. 0 1• 

2.7BoE-OQ 
3.07!!£"O~ 
3.39!>~ .. Oq 
3.481E"OQ 
3,I>07E o 04 
3.Sq7EwO~ 

3,925~-04 

3,<17111;"011 
3,9S$£~04 

Il,OQE-OI! 
4.?-1'7[""4 
1l 1 :>l.IbE .. OU 
4.l,jbt!E~Oq 

iI.581EM OU 
ij.581E"Ol< 
1I,5!!8E."OIl 
4,S7t'E"0~ 
".5119£-011 
4,SbIE"OIl 

u 
O.OOOE+OO 
3,Ob~E~G5 
1,38'1E"04 
1,71lif. n OI! 
2,3b3E n C-Q 
~,769£"Q~ 
l.i}b7E<>Oll 
3.:HI'lE~Olj 

3,481E"Oll 
l,009E"OQ 
3"t;~0E. .. oq 
:!.,922E"Oil 
l,970E n OIl 
3.971E-04 
1<. 03\H:~OIj 
4.in~E .. OII 
1l.~a&E~\)rj 
ll.4btiE-OQ 
1I,58()c"OIl 
~ .581E~Olt 

415B8E~O,Q 

iI.:7eE-OoJ 
1l,5&'1:: .. o4 
~.S6iE .. ()4 

O.OOOHOO 
2,923bQ5 
t,041E.OII 
l,229E. .. Oll 
1.1IilE. ... OII 
1.Ct:21';'·Ol! 
1. O'lClc~()lj 
i.32ZE. m Oll 
1.':79f."'Oij 
11 30UE .. OII 
1.0Qar."OIl 
1.073E.-CIJ 
1.0:>3~"il4 
l,02n"OIl 
5,272!:nil5 
5.bOOE .. OS 
Il,OliE.,Q5 
'3,100:::.,05 
3.525E.,05 
3.ilq9~ .. OS 
2,.979I;.·C5 
2,<!H~"OS 
1,8ble·OS 
1,1:151;<'05 

y 

O.O()OE+OO 
~,lj8bE"05 

1,O:;i;E"OQ 
l,ll1ll.E."OIl 
i,bS .. E .. Oli 
l\U:HE"Oq 
~.ce2E .. O.!! 
2,l'.l{l~"'Oli 
1 ,'1.,Cl1:.-iJlI 
6.585E. .. C5 

':1,10~£ftOIl 

q.8~i,lE.·QS 

b,l!>2E"05 
7.~2il£n05 
b,579C~\)'5 

5.712E .. Q5 
/l,cea-os 
~47lj5£ .. CS 
:;.511~!:.~OS 
l,5,n:: .. os 
2,890E.-05 
;2,280£"05 
1 t 6:!.j1;-65 
l,H6f."~5 

O~OOOE.OO 
5.591E';OS 
8,93I>E"'l)S 
9,552E"05 
1.U6b£~Clj 

1.'lS.qr;~Oll 
2,06c:~OL\ 

1.90~;:."o4 
1./.)~tlE."Olj 

1,n9E-OIl 
&.740E.-05 
5,8511E p OS 
5,2~5E"'05 
5t~b7E"C5 
3.qC8E~CS 

4,32'1E-05 
5,198E"OS 

·'.i.18lE-OS 
~, 171:I::·OS 
;,3112E .. QS 
3.I.ISa n C5 
l.2S~f;"C::' 
3,07:':-0:' 
2,92!lf>05 

Ii 

O,QOQE+OO 
o,109E.-OS 
9,062E,,1j5 
l,C 65E"01l 
$,ou5E"OS 
!.121£"O>l 
l,C9'9;:"04 
i.COQE .. Oq 
~,C~4E"'J u 
1.t315E';C4 
8.b34E-05 
7.1127E·GS 
9,979!':,,05 
9,215E"C5 
&,5<15£-05 
~,30~E .. OS 
5.1"!SE~O!i 
5.3SQE.,()-:, 
3,171£"05 
3,3q~E"05 

3.a52E.-OS 
3.2::.!E .. OS 
~t075E"C5 
2.q2t:E~05 

.. -. 
d • ., y,. .­~"i:;,n .. -J "~ 

""'",'fN. .J. 

~~TITU~E YE~OCITY 

RATE ERROR HhG ERROR 

'l.;:'9~£+OO 
S, 3b i?f:.+OO 
6,qaCE.~CQ 

b.bS9E.tCO 
3,0591::.00 
2.0e::!: .. ~O 
1,1>891:+QO 
1.413!:..CO 
1,392£:>",)\) 
1,'<231:+00 
!.:'Q1E.+CO 
1,5QCr.+CO 
1.517EHC 
l,57oz.~CQ 

l.5ebE~CO 
1.Q~3E4-00 

: ,11oE .. OO 
1,CIOHOO 
I,S;3E,dH 
l,1l6 Q£"CI 
1,26.:'1:.·01 
1,1SSt .. Ol 
6,6031;-02 
5,2.nt~02 

l!352E.~1)1 
1,¢7cE+01 .-.J 
3,891[+00 
3, b'5P€.+OO 
2,29bE+O!/ 
7.4~2;:-01 
9,t?9E-:H 
S,C6C!:~~1 
2,7t/lE~Q1 

1.b!lIE~OI 
a,22SE-~1 
& .... SlE·O! 
l>,llCbE·01 
!),d7iE"'~1 

3,3ijb<:-Cl 
IIJ'1~Q£.ct 

l,S~SE~C~ 
2,971E-Cl 
2.37bE~01 

2 .... 3~E-Q! 
2,!llj2E.~ill 

,2,17~E.-Ol 

2,S3CE"Ol 
2,301£-01 

GA"~A ERROR PSI [RReR 

1.'1:='8E .. 03 
1.13~!:,"Q3 
l,HSE-03 
2.57'11;."03 
i,IlC'?:'''C3 
1,12e.e."C3 
1,3!>Ot"C3 
t. !I9bj: .. C3 
1.6.91E .. 03 
1,501E,,03 
1,bSbE.,,03 
l,q~bl;"O;; 

2,2I>lE."C3 
2,2931:.-03 
2.3\lE.«)3 
2,41:>7::"0.3 
2,555="03 
2,5t a E .. /):; 
1,079E .. ¢~ 
S.21b!~"05 
2.2111£·()5 
5,3an"o5 
l,lolft:."OIf 
ltble~ .. ~1,1 

l,33!:E .. 03 
1,1:)I:E-03 
J1 67vE-Ol 
., n .. E-C3 
i,9b3E~Ol 

l,bblE·03 
8,3~-i€-C4 
2.qStE .. ~U 
b.5~q£"~4 
-b,2!bE ... Ot: 
~i2S7E·~11 
~,S3cE"014 
l,¢&lE-03 
1.10CE-C:S 
1.0S7E-03 
7'''73~-C~ 
",~3.3~-CU 
3,36.bE~v:j 

2.~b9E,..OQ 

2,12:;E"0~ 
2."en:-OQ 
't C-21E fII CU 
l,l b l1E"Ol> 
1,,~8~:'-Ct6 

ADDITIONAl STAlE ESTIMATES AT ToutM DOwN (10 TO 2J) 
1,100E-OB 4.U21E~08 3.3B1E~08 9,883E~00 

R,952EtOQ 2,26]E~05 8.2014E-02 1,792E.05 
5.l02E"Ob 5.415E-06 
lt12AE~02 . 

?,~31E .. 05 ij.76~E~OS ~.U8bE"~S 

~:i:..( 

~~;-:::-~'·~~'I 
~~-.. ., 

l 

~'j 

--" ""--",-;.~., • ...,.~."-,",,,,,,,><,,-,-,- ~, .' 1 
••• & ~ 

'~ 



r~"~ 
lat·· 

f:"",~':;! 

,14 ... 

~. 

o 
I 
m 
CO 

r~:.~~; ;:::~::',~ ~. 
b~~:~"""",:,.. .• ~ \-"'t~V:<?''; [:=:1 r~~.~~~~::l i!""""""~ 

_-"")-~~"'t:;:"":' i 
,..~~ 

"·~~~"1-l·"I" 
~ • ··r .. _'; ..-~ .. J; 

i::;-:.:~-!'·" :; -'" •· ..... ~~t,..., ~" ......... ,,! 
>t:';::-';;~~" 

SYSTEM 0 GROUP CNON,STANDARD A~!ITUOE 

PO!ITION ESTIHATE ERROR VELOCITY tGTIMATE ERRO~ 

r
---'---HI1E~ '-'-' R . , .. , 0 e--'--R ... - D C 

.' 1656,00 b.270E:+OJ 1.1158£+03 1!.123E+03 11917E+01 1.971E+Ol 1.0B!E~OI 
L--.-.._ 1".(\.,00" &,309£-1'03 1.816E~03· 1,201)£"03 . 2.28bEH1 2,ObbE+Ol 1.20o;[Hl 

lTQb,OD 5,805E+03 3.3lQE+Q3 1,835£.02 2.77UE 6 01 7,Q77EtOQ 1,550[.01 
180b.OO 9,9l5Et03 3.295E+Ol 8.471[.02 2,793£.Ql 5.971£60Q I,Q55[.01 

C
-180b."OO-'''3.780EY03 'l.1()U€+C:!i 1.I,32SEtC2 i,181EtOi ~ 1.:>58E+OO q,415E.~OO 

18bb,OO 2,207£+03 Q,91BE 4 02 7.735E.02 5,3D2E.OO 1.7~4E'OO 6,533E~OO 
192b,OO 1.318£.03 4,26b£+02 1,157[+02 3,&19£100 2,001[+00 ~.721E.OO 

-1981;,00 "'2,ob1EtP2 2.11i'<.v02 2,110E+02 1,278E+00 2.10 uffOQ 2.0S7E+OO 

r-­
I 

r---
I 
L..._ ..... 

20Q6.00 2.7~2£+01 b,S95Et01 5.1a~E+Ol 1.258£+00 1,i03E+OO l.126E~C1 
210b,QO I.DD~£.02' 4,aQOE+Ol b,bqCE+Ol I.S1~EtOO 1.bblEtOO 1.C7Q~.OO 
2166.00 1.q92E+O~ o.b92EmOI 9,QC2~+Ol 1,112E+QO il3t~E+OO ;,Oloc+OO 
222b!~O 1.742£+02 2.133£,OL I.T32~.02 7.6~bE·Ol I.U]lE.OO 9.1E8l-01 
2286,00 2.157£+02 q.4S~E+Dl 2,10ZE+02 b.795E-Ol 1,40&E+OQ 3.D02tMO~ 
2292.00 2,192£.02 S,207ttOl 2,16b£+02 b.OlbE~OI 1.3Q9E+OO 2,411Eft Ol 
2292.00 1,950£'02 4,008E+Ol l,15aE+OZ 5,712E-Ol 1,132E+00 3,Cb4E-Ol 
2346,00 1,995£+02 5,732E+Ol 1,223EtOI 5.096E-Ol ,,8'~E·Ol 7,998E-Ol 
240b,QO 1.720E.02 7.3Q3EtOl 7,B~9E.OD 3,577E~Ol 5,715E-Ol lt2b7~~al 
2~30,QO 1.b9bEt02 B.2bDEtOI Z,79BEtOO 3.3~9E~OI 5,960EoOI 5,253E"02 
2ij50,OO 2,OQ9E ft O! 3,SOlE n OI 2.95ijE~OI b.~q4E~02 l,281E-Ol 115U2£~Ot 
~«50.00 3,4Bl~~OO 2.094E~01 2.9QOE~Ol 1.060£"01 t.OeSE-OI tl51aE~Ol 
ZQb6,OO t,057c p Cl ~,441e+OO 1,b5QEtOO l,Ob5E~Ol a,Ob5E~02 1.9b3E"Ot 
2472.00 9~980E.02 1.3B4£+QO 1,657£+00 9,526E-02 5.~aOE·02 1,7b9<'-Ol 

E .
.. -2471,00 ··8.26aE~Ol Id08£. "'00 1,32~EtOO i.o:n~"02 3,7b1E~02 1,1I71hOl 

2Q82,OO 9,114E-02 7.35aE~OI l,IQ3E+00 4,231E-02 l,933E-02 1,32 8E -91 
. - TII'IE UV H U Y \'i 

r---' 
I 

L-_. 

c-
r-----. 

L 

~c 

:t.ao,oo 
1686,00 -" 
174&,00 
18{lb,OO 
160b,00 
lBb6,OO 
192b,OO 
i98b,OO 
201lb.OO 
2!Cb,OQ 
21bb,QO 
222b.OO 
228b.OO 
2292.00 
2292.00 
23iib,OC 
21;0b,OO 
2.:.t30,OO 
2l(SO,~O 
2450,00 
2Ubb,OO 
2412,00 
2477,00 
ZQ82,OO 

5,9b2E+03 
b,225E+6:> 
B,755E703 
9.8b6E~03 
J,7b'lE+03 
2,197EH3 
l,37:3E~03 
2,653£+02 
~.759E;Ol 
1,01}2Et02 
l,U9Qb02 
l,73'1i:O}02 
2.1541:+02 
Z,laq~t02 
l,947Eto~ 
1,993£+02 
1.H91?.t02 
l,b95E+02 
2,049E+Ol 
3,480£+00 
2,053£~Cl 
9,959£"02 
8,3S5E~03 
9,115E-02 

0.731£+03 
2,382£-1003 . 
2,206EH} 
2,3SlEv03 
9,5~5E+02 
8,I39E*02 
6,'313E+02 
3,0:35E+02 
3.lf>8E+OL 
a,218E+O\ 
l.iIQEYOO 
l,561H02 
1,9111:.';02 
1.796E+02 
1.0:'7E+Oi! 
S.787E+Ol 
7,3b8E+01 
6, 27bE+ 01 
3,b2Ct:. .. 01 
2, U6E~IH 
l,JlQ1EfOQ 
1,3t4t:+OO 
1.100<:+00 
7.362E .. Ol 

3,99I>E+02 
;>,370£ .... Q2 
l1,bQ'iE+a:> 
? ,t'/19E+03 
il.7i3BE"02 
4,744E+02 
1,291>£+02 
l,5611E+01 
7.085E+01 
o,U9QEHO 
9,OQ(jc+Ol 
7,B70EtOl 
1.150E+02 
1.324E+02 
b,270E+Ol 
1,259£+01 
8,015E+OO 
2, '}() 9 E.+O 0 
~.9S1E~01 
2,93!lf>Ol 
t,bS3E:+OO 
1.b!>7eHO 
l,32':>1:tOO 
1.1113E-tOO 

1.63bE+01 
;:,! '111Ei>O 1 
2.73CE?O~ 
2,7QIlE+Ol 
1.171f.tOl 
5,:240HOO 
3,5'10&:+00 
1,27QE+OO 
1,257E~CO 
1.510E~OO 
1,1051:.+00 
7,SSlt."Ol 
1>.725£"01 
b,751E"01 
5. bsn .. o 1 
5,081E ... Ol 
3,5blJt-01 
l,323E .. Ol 
o,702E:"Pi! 
I,Ob1t."Ol 
1,065£.·01 
'l.S2n-C2 
7 I OBl,,02 
11,231£-02 

i!~313El-OI 
i!,/jo6/:+0~ 

~.139E+Ol 
1,oIUE+Ol 
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1686,00 
17u6,OO 

~_1 BO,6. 00 __ -'-__ . _______________ , __ . ___ ,. ______ . ___ , 
I 1Mb,DO 

P~ATfURM T~~T £STIMATE ERROR A~TITUDe V£~OCITY 
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SYSTl::!o\ 0 GROUP 

PUSITION lSIIMATI:. ERROR 
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.b8~.OO ___ .. 
lbtlb,OO 
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H~\lb, 00 
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l'l<!b.OO 
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2(;Ub,OO 
('lOb,OO 
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0.000£+00 <,c:i?OO 
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<,4':>O.no 
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2~/~,oo 
2,,17,00 
2,,':>2,(10 

TIME. 

1/)1\/).00 
1I>~b.OO 
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O.O\)Gl+OO Q.OOIlEi'lIJ 
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TIME U V w u 

0.000£'+00 
O.OOOE+OO 
3.636E-01 
3.034E-01 
2./):>6E-Ol 
3-.,322E-Ol 
4.611 6-01 
3.501E-Ol 
3.235E-01 
3.0SSf.-01 
3.015E-01 
3.410E-01 
5.360E-01 
5.~41£-Ol 

5.308E-Ol 
1.1D<}E-!l1 
1l.164E-Jl 
II ... UI:-lll 
2.359E-01 
2.29UE-01 
2.332E-01 
2.459E-01 
2.1.1 7E-Ol 
1.66SE-Ol 

\I 

O.OOOE+OO 
O.OOOE+OO 
4.796E-ol 
5.091E-01 
4.38~E-Ol 
1.86dE-u 1 
2.269E-Ol 
1.75tlE-01 
2.262E-01 
1.576E-Ol 
1.59'>E-01 
2.131E-01 
4~.241 E-01 
1 •• 447E-01 
-4.5116-01 
4.3l /rE-Ol 
1.610E-Ot 
1.01lbE-u1 
4. 13.3E-02 
4.1!l1E-02 
:Z. 741 E-O.?', 
2..199E-02 
2.019£-02 
2.051E-02 

w 

7.982E-05 
7.,}<l~E-05 

7.819E-05 
1.7831:-05 
7.13.31f-OS 
1.g96E-05 
8.3U2E-05 
8.7130E-05 
9.067£-05 
8.9b4E-05 
8.9'.3E-05 
9.111E-05 
9.155£-05 
'.I.153E-OS 
9.14'JE-05 
8.20 SE-05 
!S. 'iZ!>E-05 
'1. h uf:-05 
1.06YE-04 
1.U71E-04 
1.0721:-01, 

1.-076E-0', 
1.106E-04 
1.1HE-04 

U 

.1.9321:-O't,_1.175E-04_ O.OOOE+OO_Q.OOOE+OO . __ ~ 
1.9321'-04 1.775t:-O't O.OOOE+Oll O.OLttJ€;+Ou 
1.924£-04 1.765E-04 5. 997E-Ol 1.961E-01 
l.921F-04 1.760E-04 9. 4 68E-Ol 4.66tlE-01 ~ 
1.921E-04 1.758E-04 9.072E-Ol 3.756£-01 
1.9406-04--1. 791E-04 -5.440E-01-3.1&3£-01--- , 
1.9'.6E-04 1.7896-04 8.1056-01 3.429E-OI ~ r 

2.026£-04 1.761E-04 7.802E-0~-2.395E-Ol 
2.llSP-04 1.740E-04 9.916E-OL 2.599£-01 
2.037£-04 ·1.820E-04 - 1.280E+OU 4.00~E-Ol ~ 
1.997£-04 1.962E-04 1.440E+00 5.5~SE-0~ 
1.9S5E-04 '·1.9117E-04-1.473E+o.U-' •• .t66.E-01 
1.906E-04 2.037£-04 1.470E+0(). 2. 873E-O)' &!- " 
I.S98E-04 2.040E-04 1.484E+;);)" 3.09<';<::-01 ---
1.849E-04 2.03fP-04 1.469f.00 Z.49~S-01 . 
1.784£-04 2.153E-C41.55JftOv--5.0:>:"::-01---~: 
1.748F-0', . 2.223E-04 1.37'iftOJ 4.L-'.~,,-01 ' 
1.729£-04 2.239E-04 1.33i)HOO-3.~/c:-Ol ;. 
1.695E-04 l.eOSE-04 7.135:-01 5.C30£-01 . ~ ~ 
1.698£-04 1.79(,E-0', - 7.15'<E-(1l - 5.U24E-0]' .---- .: 
1.681£-04 1.7Q2E-04 1.388£-01 5.063£-01 ~ 
1.685E-04 ·1.79I3E-04 7.lS0E-01 5.29lE-l)l e: " 
1.700E-04 1.801E-04 5.636E-Ol 4.297E-Ol . 
1.718E-04 1.802E-04 -3. 592E-01--1 .• 695E-01--- :. 

. .. . $ ~ 
V \oj GAMHA ERROR PSI ERROR • '. 

i-· 
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I 
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~ 1686:60--,,'(f.·oOOE+OO'''O.OUOE4-00 O.OOOEf-OO·· O.OOOE+OO O.OOOHOO O.OOOE+OO· 7.611E-OS-l'-934E-04"·--1-:'7a9E-04 - O.OOOE+Oj-O.OOOE*-OO'--/if :. 

l.H6'0.O_.0 .•.. OOOE+O.O O.DOOEo-OU _0. OOOE+.OO O.OOOE.OO O. OOOE.OO .. O.OOOE.OO " 7.611 F.-05 _1.93
I
,E-04 ... 1. 7891:_04._0 .• OOOE~OV. _ .. OOOOOE+OO_-_ :: I~."-' --1 1746.00 8.013E+Ol 1.496Ei-01 1.4l'tEfOl S.992E-Ol Z.195E-Ol S.637E-01 1.545E-05 1.865E-04 1.8381:-0 1, 1.602E-04 1.506':-04 " l 

~ 1806.00 1.319E+02 6.742E.Ol 1.072E+02 9.470E-01 4.856E-01 3.501E-01 1.633f-05 1.611E-04 1.879E-04 3.537E-04 1. 321E-04 • : l 
---1806.00--5.0611:+01 . 4.991E+Ol 1.250E+02 '1.u,)4E-u1 3.766E-01 3.68UI:-01 7.bUUE-05 I. BllE-O', ·1.677E-04 3.357E-04 -'1.3901:-04 .--- • i 
___ 1666.00~1.408Et02 .. 3.394U'Ul 8.537€+01 5.4391:-01 3.!>35E-Ol 1.496E-U1 7.906E-05 1.B89f-04 1.849E-04 2.949E-C4. 7.309E-05 ___:~ . l 

!'Ii) 1926.00 1.lBOI"+02 1.5801:+01 1.1321i:4-01 8.1211'.-01 3.1>65E-Ol 3.62JE-U1 S.2.39E-05 1.787E-04 1.951E-04 6.152E-04 2.149E-04 & .: j 
19Bt> .• 00 4.997'=+01 5.6:;4E+ll1 1.022E+01 7.B24!:-ul 2.~72E-Ol 3.043E-Ol 6.753E-OS 1.6261:-04 1.974E-04 8.08SE-04 3.145E-04 . 1 

---2:046 ~.0<i·--2. 0141:+00'- b.1:'1f:t-OC-l. 54 2E +01 /.I. 't~ll!:.-uL . 1. b3SE-OI 3 .I,<hE-01': 9.U(' 7E-05 - ~, 73 3E-04 .- 2.124E-0I, -'1.175E-O:;--'t.29·4f:-04 --- . ,'~ 
$_. __ 2106.00_ .• ".793E+01_ 4.404E+01 5.U29H01 1.2il2E+Uu 2.5321:-01 2.3113E-01 8.990E-05 1.975E-04 1.866E-04 1.410£:-03 .• 2. 74.:>E-O'o ___ QI ". 'li 

2166.00 . 1.5.24P+02 1.74/t+Ol 7.219Et01 1.440E+uO 3.u!>5E-Dl 1.612E-Ol 6.9B5E~OS 1.998E-04 1.960E-04 1.6aDE-03 2.014E-04 ~ I I 
2226.00 2.413E+02 4.5~lEtU1 b.54~E.dl 1.471EtOO 2.824E-Ol 3.011E-U1 9.1'~E-05 1.B95E-0~ 2.072E-04 1.916E-03 4.024E-04 . : 

G-2Z86.00~j.231H02 7.51IJE+:J1 :3.6!l3E+ul 1.461E.+Uu 3.306E-Ol b.037E-01 '.I.l~'JI.'-05 2.0nf-b 1t 1.844E-04 2.139E-03 ~'8.161E-l]lt --Q- ; 
. _ 2292.00 3.:\07E+02 7.138~t:h)l ;!.43l.lE+Ol 1.4t!lt:.+00 3. 715E.,.01 6. 111E-01 9.155E-05 2.0HE-04 1.£60E-04 2.188E-03 8.947E-04 l 

-. ---22'12.00--3.2771:'+02" 7.o.16E+01 -·3.o44Et;)! 1.4b7E+ut} 2. 9 !l). E-O I 6.345E-01· 9.1S0F-05 --2.0641:'-04 1.61I)E-04 - 2.156E-03 -9.292E-04--- u: J' 
G. 2.341>.00 3.6281=+02 1 .. 22tlEHl2 6.654E+00 1.5.;uEtOO 1.213E-Ol 4.J4!iE'cUl 1l.203f-05 1.736E-04 2.152E-04 2.5!>"'E-03 b.87~r:-04 cr 

---24Cb.00--3.0B3I:'t02 1.!iS!>E+U2 5.97uE+OO l.31tlf.+Ou 8.18010-01 l.d81E-01 8.927E-05 1.741E-04 2.223E-04 2.961E-03 3.875E-04--
2',;J.oO 2.9451:'.02 1.6J5HU.2 3.6B\l1;+00 1.326E.tOO 6;42'IE-01 1.u'UE-Ol 9.F.2F.-05 1.129r-04 2. 23<]E-0'. 3.029E-03 2.";:6E-04 . . 

Iill---. 24.50 .•. 00~ .1'4B.2E'.t-01 .. 1 •• \JU.Vt:. Hll .. b .• U7
T

II;-01 7AI3!>E.-U.1 2".3.5.7E-.lll 4. 132::.-IJ2 1.0b.'1E-04. 1.695E-Olt l.SOBE-Oll -.1.134 .. E-03'-9._bll.lE.-U5--4£1 I~ 1 2450.00 2.363t~OO ~~B5Ut~0~ 1.106£-01 1.155E-01 2.208E-01 4.10JE-02 1.071E-04 1.698E-04 1.794E-04 1.134E-03 9.731€-05 ' 
~--'zt.6~:00-5 .• 914E-(H-4. 3ildt ~JO-'4.3!llE-Ul . 7.':lIlIiE-01 2d ~lE-:Ol 2.73bE-02· 1.u72E-04 1.6811:-04 -'1. 792E-04'-1.433E-,)3 -'1.51>':£:-135 --- i 

" 2472.00 6.:l7Sf-01 b.4/lTEtj1) 2.'Jo'JE-OI 7.10lE-Ol 2.J,St!E~(n 2.191E-02 1.0166-04 1.685E-04 1.798E-Ql, 1.416E-03 6 .... 83E-0:; (f j 
-. -··-'2417.00··-9.360E-02 6.147t+IJU l.,ll"i:-lll 5.63n-U1 2.H7E-01 2.07'lE-ol 1.1..11>1:-04 1.700E-04 1.8~llE-04- 1.156E-03 '6.51bE-vS·-- ! 

____ 2482.00 7.8Z0P-Ol 4.571E+00 1.363E-u1 3.592E-01 1.665E-Ol 2.05~E-02 1.1!ilE-04 1.718E-04 1.802E-04 1.181E-03 6.7d5E-0!) 
iii .... -_. .. . -_.. --e ' 

ADDITIONAL HAlE EST1MATl:S AT TOUCH OUhN (10 TO 23J : 
-----.... --.--. 8. S,bF-D9 . 3.4';l6l:'c0~ 2.\JtlOE~0t1 ,2.628E-05 2.090E-05 1.54$E-05'·' 3.482E-04 ·"·8.859E-0$-·-r~·212t":04---. - . -,- g':.;'---,,-,-J-' 

lip • __ .. __ .• 4.24IH:+00 :'.billE-05 5. r50E;-~1 5.20.2E-06 S.B06E-02 .; __ -.. . .. __ .,. t' 

" . 
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_f4 72 .. 00 __ \1.352(;;:93..:..-9.109£ -OL)'. b 7 :}f:.-O L--'t .• !iIlJ £:;:-0.1-4. 'J97E-O 2---1 .. 2.llE-02-1 ~ 250E-05 _6 .. 40BE.-0fL-t .. 112E,~C5_''''.5 S9E-D.3.-4A54bE.-.O",2 __ _ 
2417.00 h255E-03 8.410E-01 1. 15'IE-01 3.!>7ll;-\lj ~~1't4E-02 9.047E.-03 7 • .247E-05 5.692E-06 1 .. 87E-05, 3.566;:-03 1"'614£-:l2 

_,2.4B.2. 00_ 4. 3il7i:-OJ_l. 06S£: "00 _ S. 7286-02 • 2..1!lnt-LI35 • .l5 OE-O';: 7. 652E-OJ . 1.242E-05. 5.296E-Ob _.1.196E-05 ... 2 .. 157E-03 -5 .. 2521.:-02~--

_ Ttlii: ____ U ______ V •• >I J v II U '! _ .• _ .. hi "_''''- GMMt. ERROR. PSLERROR._' __ 

-1686.,0 Cl-.O .. Q oOE±.ll.L.-<l ... PO!l!:t QtL-O .. O OOE-tO 0.-.0. OJ Llk:.t.OD--Ll .. UO OH.D I1-Q.OO OE!-O 0---5. 625E~ 05-1~52bE-05-2+ 693E~OS--.o_ 00CE+03-.!l • .oOO£ .. .o.o __ _ 
156&.00 ~.OOOE+OO O.OOOE.~O D.JOOE+OO O.OOJEtOJ O.DOOE.OO O.OOOE'OO 5.625E-05 1.526E-05 2.593E-05 O.OOOE+OJ O.OOOE+OO 

_.1746.00 __ 2.'t6L EtOl._.~. 73 be tOO. l.a 94EtO 1., 9.49H:-OL. 7 .. 19 7E-02 , .• 1 .. 35 7E-0 1 5 .. b 78E-05 _2.262;:-05 _ 2. 477E-05 _. 2,,649E-IJ5 _3.63110-05 __ _ 
1806.00 4.344E+01 1.993E~01 2.22310+01 Le~41f:-ul 1.666E-Ol 7.2l3E-01. 5. 931tE-05 Z .. 84:>E-DS 2.2215-05 6 .. 233E-05 2.733£-05 

_1806~CO __ .1 .. 661EHH,._1. nSE "01 ,L. 9&6(+Oi 8.tlT'tE-lJi .1.JO&E-01. 8.350,,-02 _ 5.7iBE-05 2.9'<7E-:>5_2. 299~-OS .. 3.659E-OS._ 3.159E-QS~. 
1866.00 3.750E+Ol 8.341E"uO 2.~3dE+Gl 1.1bbt.-01 -).i12!:-)2 6.1321:-02 6.091E-05 1.345C:-O!) 3.225E-05 6,,929£-05 3.215E:-J5 

_1 n~. o.Q __ 3 .. 2.?OE+Oi._<!" 01 J€ Ii) L_it,. 714E +QU-l.i5Jt.:-IJ1-J. .. :i&!i (-0 L..J.. ll.2E-O L-6.29UE.-05--3,,4'T9E-O:>-2 •. 103E.-05.--.tc.1.'t7.E.-:04......9.2003E-:·O:>..'i __ _ 
1986.00 6.624E+00 9.53bE~00 3.193E+00 7.bbJ.!:-lll 1 • .l90E-01 1.0'.5E-01 6.','6:-05 3.l.ZbE-05 2.394E-05 9.1111E-C5 1.08ZE-04 

_.2046.00_1.06910+1,)0 __ 3.6471:+00 'to313E+00 8.J.3l!:.-Ol. 4.466E-01.. 1.732E-Ol 6.65:>£-05 3.695E-05 1.09~E-05 .. L.i113E-04 .. 2.129£-04 __ _ 
2106.00 6.358E .. 00 7.130E<-00 3.86lHOO 1.JJ7E.-vl 1.u93£-01 1.3'12£-01 6.902.E-05 1.908E-05. 3.100£-OS '9.fll:l5E-05 1 .. 604E-04 

_.2166.00 _1.07uE+Ol .• 8.2nEtOO 3.2tl2E+OO 9.v~4!:-0'. 9.T1.1E-02 6.2.'IJE-0l 6.9-)4£-05 1.282E-05, Z.52ltE-OS._ B.B43E-05._i~SD6E-05 __ _ 
2226.00 1..364£+01 6.76BE.~O 4.675E+00 1.445!:-vL b.558E-02 5.270E-02 7.255E-05 2.145£-05 9.939E-06 9.070£-05 7.046f:-05 

_.?-2 ab.QQ.-l. e 25E~O~.52lJ~+CO._6. 163E +00_6. 'JJvE-V~J..19 3E-O 1_7 • 114E-0 2.-.7. 561E-05_1.117E-iJ5-2 .. Oil 8£..,.Q S-.-l. 045 E-iH-1A.G.HE",Or..",-__ _ 
2292.00 1.870E+Ol 8.6?~E+OO 6.768E+00 6.9vlt-Ol 1.£21E-Ol 1.97(.E-02 7.59~E-O!; l.007<:-05 2.1.58E-.o5 l.O!>5E-04 1.159E-04 

_.2292.00._ .•. J..850El-01 .. &.298EtOO 4.480E~00 6.911E-l,)l 1.I.I39E-OL 7.357E-02 7.5&9E-05 1.OO~E-05 1. 951E-OS .. 1.0lI9E-O't..l.07SE-~4 __ _ 
2346.00 2.352E+Ol 9.2ilH;~OO· t.fi79£:~O.o 7.1d1J:-ul 1 .. v33E-01. 6.310E-02 7.'t51E-05 9.283£-Ob 1.803E-05 1.33310-,)4 l.315E-(l4 
2.406.:lQ ~2.954E+Ol -·1.64tE:~01· 1.09110+00 8.I.hHE-')<! 1.;>(,41'.-01 3.268£-02 7.020E-05 7,890E-06 1.92tiE-05 .. 2.3%E-u/t __ o.HSE-05. __ _ 
24,}0.00 3.1121'.+-01 1.993E~Ol 5.605E-01 8.J9Jt:-vl 1.',1>9E-O! Z.Cl.!lE-Ol 6. 97'JE-05 i.72uE-J6 1.9!JSE-05 2.794E-O', 4.624E-J5 

':'Z450, OIL_~.tt)J,r:.tyO._.~. ft't se .00, __ 1. Oi, 7C - 01. . __ <>.vc,J 1;-0,);1 __ 5.t1l3!:;-0 2 .1. 61.o6E-0 2. _1.1 ObE-OS •. 80 Ifl9E-JIi_l.213E.-05_6 .. ':35£.,-v5.-.3 •. 819£:-:Q5, ___ _ 
2450.00 3.685E-01 3.071E+00 1.SluE-01 ' •• 't'i7t:-\lj' 5.J62E-02 1.6691:-02 7.105E-05 8.210E-06 1. ;'62.1:-05 5.135E-05 3.884£-05 

_,2466.00 3.174E-02 3.5231'.-01 2.067E-01 4.!>JBI;-0> '1.594e-02 1.555E-02 1.2\).2E-05 1.331E-0& .l.DOE-OS 't.5S7E-OS ' •• 2::,H-J5 ~ 
__ 2412.00 ~.259E-01 ~.t09t-Ol 1.6741'.-01 4.~6~c-UJ 4.~97!:-02 1.212£-02 7.249~-05 6.4161'.-06 1.t72.E-O' 5.530E-05 3.57SE-05 
_ 2477.vO ~. 192.:::-:H e.41Gc.-01 1.153E-01 3o~I:>\:-vJ .5.l44E-J2 <J.045l-03 7.Z46C-05 5.695E-06 1.157::-05 6.32CE-05. 2.8)5<--05 __ _ 

!- 24a2.00 4.395;:-03 1.·OM1t .. Ju 8.712E-02 2.1n7£-vJ 5 • .:50£-02 7.868E-03 1.2 /.2E-05 5. 299E-O.6 1.1901:-05 5. 94U!;-05 2.$'Ti:t:-05 
-~"'. ----~-.-.......... _--- .......... __ .. .,.. ~ --,-------.~-.-- -.----........... ---~~-~-~;-.- ... ---

AootTtONAL sr,HE ESTIMATf:S AT TOJCH 00;;:1 I ~J ro 2.31 
~.413E-09 B.371E-09 5.207E-09 ~.58at-IJ7 1.65~E-07 2.196E-07 2.2~9E-C6 4.343E-06 .. ' 5.59DE-06 
'i.63~E-Ol 1 .• U9E-05 3.15JjE-03 .3.1:> liE-vi.> 4.075E-04 
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---__ .. ~YSTHLD._GROUP_9 (GYR~G.2..J:!~RORS ______ ----------------------

£l]STTID"l EST.lHALE-.ERROR V£UCl.LL~lll1AU_ERRO.Q P.LA.!F-URI{J.IU-ESUMu:~?CR____AL.Uf.UOE___\l.EJ...O.C-I4T:::(.Y----
TIME ROC I, 0 C ROC RATE ERROR MAG ERR:!?. ---.. --- ..... _. __ ._ . ., .,,- ,~---, .. _-------- .. _._-.--~---.-------------------

1666.00 O.OOOE+OO O.OOOE.OO O.OOOE+oO O.Oou~.OU O.UOOE+OO o.OOOE+OO 5.582E-06 6.977E-07 Z.498E-06 O.OOOE+OO o.oooe+oo 
__ 1!.6b. 00--0. OOilE+QO_O.OOOEl-.OO.-O.OOOEtOO- OeLlJuEtIlO .. O.UO OEt-OO O.OOOE+OO. 5.502E~Ob_ 4.977E-07 _Z.49SE-:l6--0.000E+OJ._ O.OUoE.O,,)o----

1746.00 2.211E+00 9.379£-01 1.275E+00 8.~7~E-0) ~.u9/E-03 1.210E-02 4.177E-06 4~902E-07 2.107E-06 8.286E-OJ 5~642E-03 
--1806. QO-3 •. TOSE +0 iLJ>. 91,1£:.,0L-2. 023£ t;} u--1 .. .::41c-UL-.l. ~6 BE.-03_~ • .L'JOe-0L-..3.266E..,06-..7_215E -01--1.- 92 6S-0b--l.Z42£-02.-1.,.l.91E-!)'~2 __ _ 

1806.00 l.415E+QO 1.468E+00 1.856£.00 6.397E-Il:l 1.46'.£-03 1.085E-02 3. 135E-06 7.3113E-07 2.054E-06 6.398E-03 9. 327E.,D3 
__ Ul66.00_.2.961Ehl,),3.311[:-01 1.8'.4£.00 8.3171:-.;13 5.,611:-03 5.56'.::-03 3.701E-O!. 5.'.23£-07_ Z.Z77E-06. 8.359E-03_.5.933f:-Ol __ _ 

1926~OO 2.2S1Evao ' •• 155[:-01 1.4-UOE+00 7.1:17.H::-03 1.,194E-02 5.960E-03 2.15.;1E-06 2.58',E-07 1.951E-06 7.fl'JSE-03 7~S30E-o:; 
__ .1 <)86. no __ '0. ij93E-O L~ 2. p2.5E-01 .. 5. Ol4E-0 1 _ 3 •. :HlLI:-uJ _ '.1 • .:1 l3E-03 1.650E-03 . .2.460E-06 3.B0.8£-07 ... 1. 1Z.5E-06 .. 3.887 £-03_ 6.51 7E-t)) __ _ 

2046.00 4.815£-02 1.863~-01 2.405£-01 3e~1~f:-0~ U.~70f:-03 3.20B~-0~ 1.90uE-06 6.069£-07 1.2BSE-C6 3.901E-03 1.S37E-0:;· 
__ ZlQ6. 00...-2. 'ia'JE=Q.l-.J .• .205E:-0L..:.l. 1305E-OL-4. ullc.,.JJ---1 •. a3E-03._1.4f,9E-03-1..133E-06_7 .270£-07-1'. H!OE-OZ_~ .. 041 E-03-6. .. .l66E~'O',.:>3 __ _ 

2166.00 3.716E-lll 2.11Bc-OL 1.266£-01 2.7J2~-v~ L.~95E-03 7.602E-04 6.71Je-07 5.544E-07 1.627E-01 2.716£-03 2.898£-03 
__ 2226.00 __ 40 666E-01_1. OOZf: -01 _ 2~ 121 E-Ot _ 2 • 14!1t:-J3 4~40 6E-04 2.02610-0:;. 1.H8E-01 5.438£-07 _, .1. 433E-07 _ 2.14BE-03 -1.,.231:-03---

2286.00 5.677E.,.01 1.404E-U1 2.264E-01 .2.1L,E-wJ 4./91E-04 .2.9LLE-OJ 9.113E-07 4.396£-07 6.480E-08 2.129E-03 2.243E-03 
__ 2292.UO._._5. HIlE-Ol_1.454!:-OL_ 2.281E-Ol .2.ULc-\jJ ').328;:-04 2.962E-03 8.988E-07 .. 4.335E-07 6.007E-08_2.136E-03_.2.094E-03 __ _ 

2292.UO 5.510£-01 1.3591:-01 1.2.13E-0) 2~ultir.-j3 J.u36E-04 2~3U7E-03 6.137\)E-01 3.8(;9E-07 6.~S5E-OB 2.032E-03 1.579E-03 
-23 46. !h).--S~ j ZlE::;01-1" 12.5E.~OL-!h.612.£",02.--1" Nt.> 1:-..1.1_.' .... 1.3 5E-Q 'L_ .. \i:9,I<] E-03._.S. 855;:; -01-3661.2[: -iJ7-2.. 253E-D 7--1 .. $u(jE-0~ .. 41 Sl'-C.;I-__ _ 

2406.00 3.H3E-Ol 2.066£-01 3.,.95£-02 1.b<.>t:-UJ !>.!>4SE-04'1.21'<f:-03 1.3l1E-07 3.405E-07 ".271~-07 1.141E-03 B.54';E-04 
__ 2430.00_3. U6E-Ol_2.\JI,SE-OL .. 2.;)53E-02_. 9.UI.t.>E-u~. 8.'115E-IH. ;J.:,'1iJ2E-01 •. 1.606E-07. 3.291E-07 __ 5.0/.7!~-07_9.0'J7E-04_.1.lSH:-03 __ _ 

2A5Ll.00 5.374E-02 3.71',E-02 4.691.E-03 8 .. i'itlt:-u:' 3.129E-03/ 1.1nE-03 4.618<:-06 2.1931:-06 3.300E-(}& a.58lE-()S 2. 694E-03 
__ 2451i. 00 _9.5 28E-03 _.3 .65 7£:-02 .• _40382E-03 • .3. U'}Jt:-1l5 J. ll[) 9£-03 1.122.1::-03 ' •• dl9E -06 . 2 .193E-06 _ 3_ 30UE-06 .. _.3. 139 E-05_ 2. 69iJE-03 __ _ 

2466.00 6.0nE-0) 3.(71)E:-02 1.712E-02 2.4bdf.-Il~ 5.7't5E-03 2.I>40E":03 1.03JE-05 ' •• 347E-06 6.45 J.E-0,(, 2. 1.80E-04 5.032c-03 
_, _2H2. 00 __ 7" 9 3't1;.::Qlt..-J.~3ZJE:.n2-2. .. 115 1:= OL..J .::I;dt.::-u!t~ .. 10 OE.,.03_4,,22S£ -03_1 .. 114',I:= 05--1.515£ :-u6-..l .. 118E,..0!L.-3 .. .956 &-0.1,--1.ii55£",0.,.3 __ _ 

24-77.00 3.470E-O'. 1.HSE-Ol 2.220E-02 5.15dE-li't 1.200E-02 5.493£-03 2.6831:-05 1.o911::-1l5 1.607E-05 5.164'1:-04 1.027E-02 
__ . .2'iB2.uO __ t • Z09E-Oj.-1.175E-01.~-.3.219E-02._ 5 .6BE-Il'> _1.490£-OZ. 6.742£.,.03 _ 2. aSH-OS ... 1.1'< 7E-05-.. 1 .. 10SE-05_5.&,.1E':04_1.4S9E_OZ __ _ 

___ TIKE ___ .• U .. ~ ___ · 'Y. _. __ .. 11 .. _____ u_ ..... ___ 11 ..... . __ ._11.. __ .. u ... ____ · __ v_ .. ___ W __ ._GAHMA.ERROR-PSI. ERRJR __ ~ 

--IbS 6A U LL.-Q • .o 0 OEt!llL...O....Ou 0E.:t OD-.1l. a II 0 E-t O!l-O. owl: t:1.l:l-0.,il 0 0 E+.D.Cl.-O. 00 OE -100 ll-.5.b33E.-.0b-.-b,.386E ~01--2 • .3 9.1E..-06--0~ilO E~.oO--Ci~~OQ<;"'O'~O-__ 
1&86.00 O.oOOE~oo O.OQOE~OO O.JOOE+OO O.OyvE+QJ O_UOOE+Oo O.oOOE+OO 5.633;-06 6.366E-Ol 2.397E-06 O.OOOE~OO O.OOO£~OO 

__ 1746.00 _Z.!. 99EtvQ_lIo3l9E-Q1_~. 54lE~00,_.1l.2udf:.-Uj _.b.L4 H-03 _1.1b7E~Ol_4.2DI:~Ob _.lo336E-06_.1~ 610E,..Ob_2~290E-06_3.123E-0b. __ _ 
180&.00 3.688ETOO 1.~BJE~OO 1.481E+OO 1.~22E-Jl ~.290£-02 3.bulE-Oj 3.2~5E-06 1.629E-06 1.209E-06 4.95JE-Ob 1 .. 410E-06· 

__ 1806. OO._1.I.Ll8E+00._1. 958E TOO .. _.2. 121 b·OO ... (, .26:>t:-JJ __ 9.L140E-OL ... 4. 966E-0 3 _ 3.155E-0(' ,,1.731 E-06 __ 1. 282£-06_2 .639£-06,._.1.894E-06_, __ 
1861>.00. 2 •. 949E+DO 6.460f:-Ol 1.779EtOo 8.JvU-J) 7.uBlE-0:? 3.L57E-03 ·3.IlIE-D6 9.<J49f:-07 2.092E-iJi> 4.S06E-06 10708E-06 . 

--1..9ZI>.QQ...-2n.2.73::'''JlL..L,,!t51E..t.0U-2a laOE-QL-7 .. UuUf:::1I3_9.5.00E-;)3_B.lL'.E.-il3--2.159£-06-1~775E..-0tL-..8.203E-01----14113£.,.'06--6..l.67£.,.01>6 __ _ 
1986.00 4.878E-01 5.4;;9£-01 1. 51.2E-01 3.6b.H::-tJ.) 6.d~9E-()3 0.5l3;-03 2.4!>'.E-06 1."99E-06 9.233E-07 4~603E-Ob 6.741E-06 

__ 2046.00._.4. 810E-02...J.. 905E.,,01 .. 2 •. 37 2E-01... 3.90.;1:-0.1._ 9 • .)5 7£-04 .. 9.':01£-:03 •.. 1.9119E-06._1.',I,lE-06 _4. 732E-07_4+4b~E-06_1 • .l66E-0S. __ _ 
2106.00 2.4BIE-Ol:3. 36 21:-01 1. 502E-O 1 4. uolE-Ll) S.d 13E-03 4.5

'
,0;:-03 1.1.32E-06 2. 71 7E-01 1.002E-;)b 3 •. 532£-06 5.231E-06 

__ 2166.JO _~. 707t:-Ol_2.127t:...,()L. 1.l97E-O L .. 2e Idt.-I./J .. 2.:'07.E-03 .1.617E-04 .. b.7L3E-01 . 5.526E-01 __ 1~ 6/.2E-01_Z .. 81.31:-06-9.604-E-07 __ _ 
2226.00 4.65BE-01 1.402E-01 1.903E-01 2.14Jt-Oj 1.631E-03 lQ289E-03 7.173E-07 2.428E-J7 5.03BE-07 3.04BE-06 1.7.21E-06 

__ 2286. I)<l-i. (, (,9c\1L2 ... ..592!::-: O.l.-!>. 71l6i:-:02....,.2.1.i(1 E-U3_.2..3 9 2 E.-O 3-1 .. 1.31E-0 .1_9. 13',E::07_2.. 85 OE-ol.-3 .. 3~ ',E",,!.lI--3 .. 30UE.-Jl6..-2..519 E.,...o1>6 __ _ 
2292.00 5. 741E-01 2.55lE-Ol 9.44210-02 2.1iJ~-J~ i~£J5E-03 2_017£:-03 9.D0bE-07 3.2~6E-07 2.675E-07 3_321E-06 Z.961E-06 

__ 2292.00 _ 5.504[:-01 .. 1. 6v3E-Ol s. !>91E-OZ .. 2. U21E-1l3 . 1.705 £-03 t~ 715 E-03 8.1367E. -07 3.040£:-{)7. 2. 3lbE-07_3 .1l2E-Ob _2.516E-Ob __ _ 
2346.00 5.318~-01 1.143£:-01 4.526E-02 1.19$~-03 4.223E-04 l.93uE-03 50663E-07 3.609E-01 2.2J7£-07 Z.835E-G6 3.066E-06 

__ 2406.00 __ 3. 79uE-Ol_ .. 2.07 2E-01_. :h '.%E-02 .. 10 LJ7c-OJ !>.~ l5£-041. 22vE-03 1.320E-OT 3.'tlH::-Q7 4. 2!17E-07 ._1. 79'tE-06 .. Z. 5HE-06 __ _ 
-243~.OO 3.114E-01 2.0~Jb-Ol l.OJIE-02 9.\J!>JE-04 ti.u97E-04 3.712E-04 l.603E-01 3.295E:-01 5.o46E-07 1.047E-Ob 1.936£-06 

-2'150. OQ-.-5..;! 7 )E::QZ~. 7l51:.:-02_40 11 'tE-J3 ._8. :1~'::I;.::-u5--J.121l~-J3 J.lla~-:Oj_~f .. 6 lIlE-06....2 .. 1.94£:::-.JI1-..3 •. H17E:1lb.-3&.L35!::::0L.2 ... 6lbl:=O·.oo __ _ 
2450 • .10 9.616E-03 3.65rE-02 4.406E-03 3. Ll4t:-u:. .3.059E-B 1.123[;-03 4.8191:-06 2.193E-06 3.299E-06 3.002E-J6 2.613E-06 

__ 2~.b6.CO, __ 6.082E-03._3.678E-02 .. 1.713E-02_ 2 ... 7',l;-0't .. >.7'.4E-0) 2.640E-03 1.030E-05 4.JI.7E-D6 ~6.,.:;r.'E-06 .•• 6.821E-06 • ...:7.240E-06 __ _ 
24,12.)0 2.6 /,4£-J4 "f.3;!Jt:-OZ 2.U5E-Ol 3. II·tot-lIlt ~.djOt:-03 4.2261::-031.6',41;-057.5751:;-061.1113.1:-05 1.20t.lE-05 1.2l,7E-O!) 

_. 2477.GO ... 3.3&JE-04. 1.14-5£.-01 2. a0e-v2 5.h~t.-u'. l .. ~OOE-U2 5.4'J3E-03 2.663F-05 1.J91E-05 .1.607E-i).') . ..:1.711E-05 ... 1. 72;'E-05 __ _ 
2482.00 1.206E-03 1.775E-Ol 3.225£-02 S.bll~-J4 &.490E-02 6.7,,~c-03 2.U51E-OS 1~147[:-05 1.70~E-OS 2.561E-06 2.227E~05 

--ADOITIONAL STATE ESTlI'A'TESATTOVCti"'oo'i.iNC-iU--r;;-z')·r---·---------·--·-------7'-

,1.."OOE-IQ .~ 1.59';E-.I,0 J.9<l7E-IO· l04JJE-lh! 2 .. 1.65E-08 2.21oE-08 2.502£-07 .. 1.892E-Ol_ .. 4.4CtlE-01._- .~-.~ .• _' ---
1.506E-01 8.74~[-07 8.913E-04 1.11JE-wb 2.099E-04 

, --.:.',. 

~ __ ~_~ ..... :~~=~~~=:.,.~~._~, _~.~=··--'~n~:--~·"·:='~·. t7~lm~~~~~~~.~~~~2:.~"::::'~,==.~"~ ...... ~~ 

" 

LJ 

i • :g 
;~ 

'" I ';r 1 

LJ 
i_r t 

It i 
~lj 

I l 
j 
I , 

't' 
~ 
., 
f, 



r r::···" 
r. 

"~_ ----.-:n.-i\~~"'- ~ _ .. - ...•.• ---... 

-'-~·.::.:-;'L~~'~~~!;':E:.~~:+:~:1~~!i!~~~~~~~~~~!7~<;~~·~~~~~~~~~~!:r~':~E~~~~~
~~~~~~!~,i~Lil{tIAJ!1±:P'1¥.j?.P<l.Ui9i§R;!:~j4.1!YJ., q"¥$;i)@;;iQt:'i4t£.ie.:'*,.9SM._ *,ii;;ii~~~.~ _ ~:~- .n~~~=-=-:~:Y··· __ ._" __ ~ ___ _ 

~~ r--- ,- ,,-. 
'"....---"---

r~, __ .; ~~! ... if-, .. _~ 
l~' ~ ... , .. .....-.r<....,.~ r:::-:::; r::::::~ r.::,;:~ 

~. 

(....-.-~ r-'. f:<:::~ -. r-­
'. 
~ ,.-

~ t'~ \CQ 
~~~~ ~-

~ ~c.<otV· 
&~OO 

9 
SYSTEM !) GROUP 10 tOME BIAS ~RROR 

b 

!' 
r 
~ 

f 
( 

i: 
,'I 

fi' 

C1 
J 

l-'­
o 
<:.1. 
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t.~_ 

,' ..... --
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-TtK.E .• 

toao,OO 
10!lI't O() .. 
lHo,OO 
18Qb.OO 
lnOb,OO 
U6b,Oll 
1926,00 
198b,OO 
2.0'>0,00 
<:100,00 
21 bb., 00 
;:226.00 
22!lb;OO 
2<:'12,00 
22~2,OO 
23Qo,OO 
21100,00 
2 1130,00 
2"50,00 
21150,00 
24b o,00 
24 /2,00 
2477,00 
2462,00 

POSITION EsTIMATE ERROR 
R • II C 

0,0001:.+00 
3,07':1l:+00 
tl,275EtOI 
b.~81!,~01 

2,211001 
7. (laotto 1 
l,I85H02 
1,903E+02 
2,811E+02 
2,'101H02 
3,1119E+02 
3,347E+02 
5.9 0ort02 
1I,~r.;2t+02 
/I, ~qOE+.02 
I!" 7 ~Of:, to 2 
",087£+02, 
3,9"'1Et~ • 
1.':>':>01:.+92 
2,8HHOl 
1,321HQO 
2,b50(-01 
a .,94bl:-03 
2.0Q'!E:-Ol 

O,OOOE+OO 
t,7'1n:+02 
1,7031:'02 
1,8:'':>1:+02 
i,OllE+02 
1,90 Sf: .. HI2 
l,lIti,QI:.+1I2 
1.3331':+02 
5.162E+o 1 
1,255E+01 
a,871EHO 
lI.71U::~Ol 
I,Of.l'4ct\l2 
1,110[+02 
<>,072£:+01 
')', (\b 1 ttO! 
2,8LOt:+Ql 
1,627C:.tO! 
1,24'1l+02 
1.070£+02 
9,'1081:.'00 
I,035t+ 1J 1 
1.01.i0(:+01 
l!Ol'l!:+Ol 

a,aDottOO 
1,71 TE+02 
2,315!:.02 
':,20 4 ;;+02 
2,227ft02 
2,lSn+02 
",27tH-tOZ 
1,a:,IE+02 
!l,1.1>9bOl 
8,07'11'+01 
1.IlS'>EtO': 
~,/2?E+(},: 

2,b'>OttOc! 
':,b'>4[:+02 
1.l.i2'l£+02 
2,'170E+OQ 
,:>,95tH taO 
11.4IUE+00 
8.0;1>[.+00 
o,b8lEtOO 
q,ttl:li!E+OO 
2,347HOO 
7,712r~01 

1.581£-01 

-'HME-' - U v '-- w 

1b86,OO 
1b8("OO 
1746,oo 
1800,CO 
180b,OO 
18b6,Ol) 
1926,00 
1'186,00 
201lb,tlO 
210 b ,00 
2166,00 
2221>,00 
2286,00 
Z2n,OO 
22'12.01) 
231.16,00 
2IjQb,OO 
2 U30,OO 
211':>0,00 
24'50,00 
24bb,00 
24,72,00 
21l17,00 
2482,00 

0,0001:+00 
1,21'1E."01 
5,Ol'iE.+Oi 
6,95BE.+Ol 
2,709(+01 
7,115£~01 

1.r.O!Ef02 
1,910E+02 
2,Bl1Et02 
2, 9b~E+02 
3,15 u<+02 
3.3'Jl>f.t02 
3,97!>£t02 
a,oallE+02 
4,31l':>U02 
4, n7t:tOi? 
".087E,t02 
3~9Q9~t02 
1,:'5bE+02 
2,o58E:.+Ol 
l"H8E+OO 
2,b U OE .. O 1 
5,7'1QE-03 
2,04,)I:: .. QI 

0,000,,+00 
2,31II::+D2 
2,901~t02 
2,7!lOE+02 
2,tl71>t+C2 
2.ob3E+0': 
2,b62£+02 
2.~,:>tlU02 

9.295~+Ol 
b,8H':>Uil! 
3,~bl>E"OO 
<?,0!5E+IJ.'. 
2,bbbf:+0r. 
2,557t t 02 
l,b3ilU02 
~,'I15I:.iOl 

i!,l~bEtOl 

1,7l5n+Ol 
1,2Q9t:.t\J2 
1.070t.+02 
9.9'lOE+tiO 
1,0$St+Ol 
\,()uQEt()l 
l,019ttOI 

O,OOOEHO 
7,23BHOI 
2.1/H.+O·l 
i.lObHOl 
1:l.<llIUtOl 
1.0b'Jt~02 

':>.2':>.c~ +0 1 
2,tI'jott()! 
2,'H;~ tOl 
4,28lE+Ol 
;. ~IJ I>l'.-~ OZ 
1.88;U(}~ 
l,Ol'H.~02. 

1,33Ht02 
4,tl5tl!:101 
2,I>b4UOO 
6,0001:.+00 
4,501EtiiO 
8.1l111+00 
!l, t~"H09 
l.It.'~79~t~u 
2,3<>,<>(.01) 
7;722f,"OI 
1.b~Of.;'OI 

VELOCITY ESTIMAT~ lRROR 
ROC 

O.OOOE+OO 
1.7251;"01 
2,7b\IE"V\ 
3,OolE"01 
1,'1~6t·Ol 

3,140E"01 
3,lI~7I::~O' 
ll,b81E..,01 
5,b481:"0\ 
I1,Q75£-01 
5,5 uO.t"OI 
6,443t:"OI 
8.bt>n"Ol 
.8,BY,l-OI 
!.OI9f.+OO 
1,078lHO 
B,OOH-O! 
7,'lbOr:-0! 
'1,9dIE-02 
1,90t:E-Ol 
2,.270E."Ol 
2.0 92t:-OI 
1,5'1.11:-01 
9, 7~H."o2 

u 

O,OOOE+OO 
l,lll/Of-Ol 
2,750c-Ul 
3.05Ct"Ol 
1,9571:;'01 
3, LB~ftQl 
3,450[-"0\ 
lI,b72l-01 
S.otJ5l"ll\ 
1I,505t"01 
5,bO"t.-01 
0,5001."01 
e,b9t1t-Q\ 
8,llb1JE-OI 
1,020£+00 
1,0'i7!:illO 
6,000£-01 
7,4;b[-01 
9.99;;1:.-02 

" 1,902£"01 
2,2711:.-01 
2,O'lJE"o)l 
1,5'i5E-O\ 
9,7bll:"02 

O,OOOE+OO 
7, nQf.-02 
l,b43~"02 

5,12-<"-02 
1.0991:"01 
5,2'11E-02 
2,50JI'."01 
2,302£-01 
5,962E-Ol 
.3, 70bf:~al 
1.~t;'~!:·Ql 

2,3t>H-01 
5.Cl1!:-Ol 
Q,995"·OI 
2,377~;-Ol 

2,~32E-Ol 

3,191<-01 
~,'12QE-Ol 

~,02t.'~-0.1 

.3,192£-01 
7.12uE~02 

S,70!iF-1j2 
.4, b \1\~. -02 
3,802£-02 

V 

O,OOOE+OO 
'1,1.!0?E"02 

0.0001::+01) 
5,399c,,02 
9,Bi6E n Oi? 
1,;'3"E~01 

l,OJtlE-Ol 
1.3tl~!:"Vl 
3,5QuE-02 
2,012E"QI 
i.119t~Ol 

l,bon+OO 
1,'lO?EtOO 
1,9 11 9!:.tOO 
1,~<!,!:+OO 

l,QO,l::tOO 
7C~!l11:.-01 
2,1".5t-Ol 
z,7Tbl:.-01 
2,1:;1<.-01' 
;),\531:."01 
3,1l!1>!:,~OI 

4.U03E .. C2 
5,1"\11'--02 
1.Ll34~-Ol 

1,'>62L"01 

1>< 

'O,OOOE+OO 
1,832E"02 

7,UiE-O,!! 'i ,b3(>E .. '},! 
~,02q::-Ol i ,ll2b!:,"Ol 
lI,tI~'1E~02 1,4301:-01 
l,8CIH-02 l,Qb~E .. Ql 
b"Hq~ .. Oi? 2,<:;n-Ol 
3,054£:-01 3,111$1:-02 
6,.38/E-01 3.9921:. .. 01 
1,02"(tOO 1.3t>!JE-+()O 
1.t\b~[-01 t.90tEtOO 
1,49t>UOO 1,2b'lU¢0 
1,39n t OO b. t 7bt.,-Ol 
l,c18!!:100 7.b29~"Ql 

b.~I.1f.-Ol 1I,17 Q E,-OI 

2,'1lqt~Ol 2,104f."01 
5,610f.-Ol 2,76I\t"01 
5,93 tt !':-Ol 2,I£1I>E-Ol 
t,O!'lE-Ol ;;.I~Il£"01 

:>,I'I!E .. i)1 3,148::'-01 

1,71C,'f-O~ 1I,Il00E,-ii2 

'5,700<'''0':: 6. bOl,,: ~tl2 

1I,1>1~t.-02 1,t:3£11:.-01 
.3,7'HE-Ot! 1,503( .. 01 

"ADDITIONAL STlTE ESTIMATES AT TOUCH DOkH CIO TO 23) 

PLATfORM TILT lSTIMATE E~RO?' 

HOC 

O~COOE.+OO 
1.QbBE"Q7 
2;t! 9 U,,,Ob 
c,58'1F.,Oo 
4,,,9/f,"'Ob 
'>,b3<;1. .. 0b 
!J,b05E-01> 
':>,'Jobt-OT 
l,O/bc"OS 
1,103E-Oo 
8,Il77f-Ob 
1.~a2t..,.o~ 

t!.Q~re-Ob 

':.B03E"Ob 
1;c!il2(~1J5 
b.J4bl~05 

r,O~41:."05 
;, tll:llH.-O!l 
'l,tJlI,H,-O!J 
7, Ul>tf..·Q5 
1.~ObE-05 
8 • .1;);'(-05 
!l, 4/:l1<, -05 
fl,J:'3bO~ 

u 

O,OOOE.~OO 

1, !e·2C-O 1 
2,21bE-Qo 
?,.si.f(;E~Ob 

q,b"'.lf:~Ob 

.3,;9Qt,-Cb 
,,'J,>31:-0b 
~,'I"SL-OI 
1,1I7<>E-05 
1,if/l-Ob 
9t<!tlt\~.-Ob 
l,'JQQt-05 
'1,7£1.11:.-00 
j,Ob~f:-Ob 

1 '''O.l<;,-O' 
1>,.IrUE~O~ 

r,O()~I:-05 

5.b'l.lE·O~ 
7fO~ot$O;, 

1,1lIOt-05 
7.'10tlE-~!> 
1:).3c~£-o~ 

tl,lltlll:-05 
tl,.s!>.It-o~ 

O,POQttOO 
Z,81~!:"07 

1 ,lOn-Oo 
l,btl9!::'-O() 
1 .OGe.!:-Of~ 
5;0"11::"'06 
!>.'J!let-Ob 
e;SI0l:."Ob 
o,0301:.-Q5 
1,~btll:-0~ 

1, II 02t-Oil 
1,.1!J2l,,04 
b.3b7t:-1l5 
'j.923,.-05 
1;b1tlt"Ob 
7,822E-O~ 

b, 'rOSE-(,l~ 

5, 39 (H:," 05 
S,b!J31:. .. 0':i 
5.5~7l-05 

1,10<01: .. 05 
9,9'J3L-Ob 
t,9u<!t:-I)'J 
2,1bJI:~0!5 

v 

0,0001:.+00 
3,b!l2t.-Q1 
2,9S0!:;-06 
2,Y;3t."Cb 
'<,69<;1'.-00 
5,31:>0t"l)b 
601'071:.-01; 
3,.,321:.-01 
2,1 q1>E .. 05 
1,05il:, .. Q4 
1.110aL~O£: 

1,0t!tlt.~l)q 

3; 11>.21:-0b 
! ,1 b'l!:. .. (l5 
1.0'lU:."O';i 
7,'I''>!:$9';i 
6,1>(\,;!:"0::; 
5,378l-0'5 
:;,b ll 'lI:.,.C5 
5,345t.-cS 
!,121lt:. .. Q~ 
9,9b~!::'~Ob 

l,942L-Q';i 
<i!tlC>.3t:. .. oS 

o t OOOHOO 
1 r36bE':'Q.!> 
2.e5.3E."~6 
2,*47E.,00 
II. U.27E·Ob 
It 9S ';f.."""Ob 
o.'J23E-Oo 
7.c5JE~IiQ 

$; Ii7E ... O':i 
1.742!:"v5 
7, 25'1~."Ob 
11,7601:,,05 
5. f,<>l!E-O!> 
5~C!1~f>',,5 
1,'>liE-QS 
lI,t>5b[~O~ 

'1tlOct:: .. O~ 
tl,!l2lf.-05 
T,'j!l'lE~Ob 

2,1!>9l~C5 

~,07Cl"Ob 

7,/ 4 1E"Ob 
1,98:,E,;,Ob 
i ,23lE~;Jo 

l'i 

o,OOOf-tOO 
1 ,JbH~OQ 
7,0112E-07 
u,:Si2£"07 
1! (}8!.1~ ~Cb 

J..t,~3td::"O·i 

2,70<;E-Oo 
l,lQ2E-OS 
6,7!lllt-O'J 
'i.3~1:E"'05 

7;t!b3E."Ob 
7,801E-Oo;, 
I:l,';!lbf.-O!> 
7. dlp.:t: ... O~ 
1~Ot.'lI:."lJ5 
<l, ·/OIJt.-O~ 
II, inE~O!i 
tI.tt3~!:'''O::; 
7"OoE",06 
2, ,'):,!.,,05 
'>IObbf."Ob 
1,7:;3f..,Qb 
r ,9B<:I:~IJO 
7,2!>2("00 

i,070t::~08 5taQ~F"06 l,lal>~·oa 1,bSbt-Ob 1>,':>99E .. 01 
1.1t2E"02 

.s. U41/£ .. 0 b 2,217E .. Ob b,O,!Of."O~ 

~.a5~t.02 1,17bE-oa l,qH2f~OI 1.;;~lt·Ob 

AI.. T nUDE 
flATE EHRUR 

0,000<'+00 
1,1281:"01 
?,,228t.-O~ 
21b93E"0~ 
1,S6et: .. O~ 
2,tI'/2b'OI 
3.211J;I:.-Ol 
1f,5I>B<,"Ol 
5,6091::"01 
I). '>37""01 
'5,003£-01 
b.u2~f."Ol 

81611t't"Q~ 

a. TtllE",Ol 
l~OISI:.+OO 
1,075[:,+00 
1,Y'IUr."'Ol 
7. qS 2!:." 0.1 
9 ,1.3t>E~Oj2 
1.9241::"01 
Z,2b'll:."OI 
2.091t.-ul 
1.5911:."'01 
9,7i1bE.-\l~ 

VE .. CClTY 
IIAt. ERHOR 

0,00'0<::+00 
tI,5b9Er-()2 • 
~.235S"'Oi! 
7,Bn!:.~~, 

:S.~laE-C2 
t!.j!l~£~Q2 

u • .57Qc:.,C3 
2,b35E~~1 
7d, .. E-Ol 
'i'.:.P7E"Q! 
2,e69bCl 
~.~5°t::-!OO 
L. ii~ n+!)O 
l,S'l'!CtOQ -
1,.s2~E-Ol 
1,L80£~01 

0.241:t~02 

lt llB '::1:. n O': 
~,GlIqE·Cl 

l.b5tit ... O\ 
to H':lt~Ol 
l,C8?t;"'Ol 
1,~;l:lt~ol 

~t?3~E",02 

GA"~J ERROR ~s~ ERNOR -

0,000::·00 
2,34bt .. OS 
5,</5(>1:.-115 
1,022i:,,,O!! 
5.qI:l8E:"\l~ 

t.50':if:"OIl 
2,~OlE·ill! 

4.,?7 I1 f.-\lQ 
6,569c"'OU 
b,900E"OIl 
b,3~qt:.,.o~ 

b,2U".,01.l 
1,067L,,1,!,5 
l,l<:':it,.03 
1.39"1~ .. 03 
1. 73~f: .. 03 
l,b'l3b'05 
l,b7~t-03 
2.8bbf. .. 05 
0;5871:·0" 
Q.121t-Oll 
LI.C9ilt .. 04 
3r20~t"O~ 

3.2QO~ .. ()4 

~r30qE .. O':i 

O.~COE+OO 
:>,7 .. :;1:.01 
\,1l2'1E .. ()S 
.I,280E-OS 
lI, H.l1!:"05 
't,eOt\E-~" 
1 ,':'291:-0U 
~,7I:S~·tlS 

4.922E·O~ 
.;S71:£ .. 03 
G,3i'ft~()5 

t.I.>'f2t: M 0.3 
9,D~C'E"Qtl 

t,l2,:>~ .. 03 
0,1521;.,04 
~. J27li:-04 
S,·/01!:'-04 -
1l,11!!lE-04 
7,3a!iE~04 

7.53C!::~Cl,\ 
l,109E.-CII 
2~S-3~::~O'" 
'!.'1';2~ ... OIl 
;,160E.,04 

1 ; 
il 

~ 
t 

I 
~ 

I 
,1 

I 

i I 
! 1 
,J 
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l 
1 ,r 

U 
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.J . 
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SYSTEM D (:ROUP 11 (Or.ESCALE FACTOR ERROR 

___ --:_ I'QSITlO;'L f.STII"ATE fHRUR .• ,., __ ._, VE1.0t:ITY ESTlKr.TE Eql~OR 
.TIME R DC? • 0 C 

__ ~.~t68!;, (10_0.. 9u (lEt 00._ Q ~ (I oOE+OO _"q ,OOQE~OO_. O. O!)CE t QO _ 0.0 QOr: t 00 
168b,OO 8,273E"01 lli32Ci:+Ol 1.I,.blQE+Ol tI,b40E-02 1,nO~"()<! 
1746,00 9,176EtOI 1.758E.02 1,319EtQ2 l,q5J~"01 6,Q5Sc"Ol 

_.180.b,OO _7,9S\iE+Ol_ 7,1>0':>[+0\. 1I,'r23E+Ot. 1,303E.-Ol 6.b30E"OI 
180&,00 l.DB~E+Ol b,51b~tOI 4,561£+01 9.?~qt-02 b,b18t-Ol 

_ o,OOOltCO 
l,lj~3f:"O<: 

1,20 a E"01 
3,Cbl,f.-Ol 
J,32l!t-Cl 

l~b6.DO 7,b5r~.Ol 2:836tfOI l,6D2l+01 3,D86E-OI 5.56~t-OI 3.0'{l~DI 

PLATrOHM TILT ES11~ATE ERRUR 
R- • \l C 

_ Off)QOE+OQ 
~.951E-08 
l;OlbE-O~ 
1.Q3ct-05 

__ .-.. ;'120,00 __ 4,552=;+01 . l,T;''>!:+Ol 2.0~7E+()! 2dbOI:.-Ol. 3.tl20r: .. Ol i?,tO.>l-OI_ 
19d6,DO 1,0461:.+01 5.~~B~~OO 7J31~~'OO I.D2~l-Ql l,83aF-DJ 1.'12'11:.-01 

"1;c71l-05 
1,Sb!!:-O':> 
1,IlOGt-O!> 
1.0':>.ct.-O~ 

O,·OOOi:.HO 
'{ .~blE .. u8 
i ,<lOilb·06 
" •. H5!:.-O{) 
iJ,btH!,L"Ob 
o,t!.)9L~vb 

t;.,9bbi:-06 
1~4c.5t-O';) 
If93t-:: ... C~ 
1.6/.1(H.-iJ;' 
1:7~'1f.-OJ 
1,1;o91l-05 
I.Z<I.H.-o':i 
1 ;C70t.~05 
1,.3<1 H.-OJ 
I.S/H.-oS 
1:001t. .. 05 
7,5751:;-00 
q,n'Jot-Qi> 
~.~,s3!'-Ob 

2;'1l1t"'Ob 
1 ,'1t'3t.-Ob 
1.~12~-06 

1,1291:"Ob 

.. G,IlOQt.+OQ 
3~/2tll:.-07 
2,837t.,,06 
~l"llt-Ob 
b,'IH!E-t'b 
1,3t!1f:-O~ 

t. ~C"l::""O:, 
2rl!l(n.-;;~ 

?.~1<l~-05 
2.f611:.-{)5 
2.b2Ct.-O~ 
C.t.:C!5f:-O) 
i!.\l~~!:.-O~ 
2tO<'bE.~O~ 
lttl~4E.-05 
:t.5;tlc..-o:, 
l,3Hf.-05 
i.~2~f.-Q:' 
l;lff>E~{;!:> 
l,llbb'C5 
1.0211-0'J 
I,U0.5I:-05 
9.(JOot-'Ob 
\I~"O.il:-()b 

20ab.DO b.331~.OO .4,ftl~t+UO 9122~E+QO 1,20 4t-Ol 1,200E-Ol !,i8It n Ul 
___ 2\06.0" .. __ I.i!2?'~+OL. Q,o!ll~'OO 4.oQCf+OO 1 ,Oq6!:.-O~ ", 15(r -02 7, '5'1l-Q2 

21~6.00 l,hQot+OJ 6,02b[+00 6,9631:.+00 9.6Q3t-02 6.36~~-O~ 7,1981-02 
222&100 2.ab~EtOl 6,lbB!;.+UO 9,90~f+OO I,OOll-OI 9,2~SE-02 7,2~Rl-U2 

____ 27.8I>,O'O._.2,'1"Ol+01, Q,'1Sbl+OQ 1.~COt+Ql 1,10 0 (-01 '1,21t<r.-02 6.'121i ... OI. 
2292,00 2,99bttDI 5,Q4bl+OO l~~;'bt+OI 1,lltt-Ol 'I,JSlE-02 b,92Cl-02 
Z2'1?,DO 3,OBut+Ol u,a~7t.Oo 6,1I3U£tOO 1.1~~~-Ot B,05~E-C2 a,2t2t-02 

___ .iU4b.,OO __ .2,7'lr'HOi ~,"'7S!:;.DO 1,<!61l':HiO 'i',;b7!:.-O? (',~f.\<Jr:~r2 7,217t. .. OI. 
24U6,00 1.<J'jt.E~Ol '1,2'13I::tuO 1.~'lbEtOO .S.7b'/t;-02 b,tiU[-(,2 5,1I["J£-(l2 
2qJ~,OD 1,965£+01 1,121lt,1 Y.~ldE-DL 5,lb~E"O~ 9,792E-02 3.11 9L-02 

___ 2450,00 __ 4.0b~c+OO. 2,~:'6ttJO 1,'Hln-Ol 7,Q9<1<.-03 8,OI):;E-02 2.UCl:,-02 
~1l5C,QO 6,nOE-O! 2, !9il. I)0 1,921£-01 1,\30£0-02 1,!>3bl-D2' 2.140£-02 
24bh.OO I.S39E-Ol ;.Yi9l:;-Ol 1.83Ut~01 1.281E-02 i.lseE-02 I t 3tlt-02 

___ .2Q7?,Oi,l._. 2.1351:-02 ,9,8!'~E.-Ol llaqn-o~ 1,3S.H.-02 7,425t-02 8,26'11:-('3 
247/,DO 1,129t-Ol 1.298£400 9,21b~-02 1,OS7c-b2 7,Q09t-Oi Q,bHbt-03 
2Q8Z,DO l~JqLE~O~ 1,~76[+OO ~,8h~t~02 b,':>19E~05 7,515E-02 3,112~~U3 

TIflE U v 

__ .• _ 1 b8t.. 00 .. _. 0 I 0 OOEt 00 0, OC 01::+00 
168b,OO 3,33l~+00 'b.37et+Ol 
1746,00 9,059£+01 7,038t+01 

__ .,180&,00, ... 7.!l72Et!}! . II ,804E+O r 
,806,00 3,032£tOI 3,968£+01 
18b6,OO 7,b3;c+Ol 2.701t+Ol 
'9~b.0~ 4.542t+OI 2,099t+JS 
19db.OO 1.geo~+OI 7,71 9t+oo 
204b,00 6.33~£+OO 9.b73ltOO 

___ c\06,OO __ .t.222t+Ql_ 2!?I{1~+00 
2166,00 l,~10E+Ol 5,9q7~+OO 
222b,00 2,Q67l+01 a,940t+OO 

____ 22810,00 .2,%1£+01 1.3t:tlttOI 
2292,00 2,997EtOI 1,2~'l+Ol 
2292,00 3,OH ot+OI 1,tl3jt+OO 

___ 2340,,00 _ 2,·(IICr.+Oi 5~M9l::+00 

240b,00 l,9:,4t+Ol 9pJ23~~~0 
2430.00 1,9buttOI !.[2SE~OI 
2150,00 ._,064ttOD 2,J~r~·oo 
2450,00 b,9Q2l~01 2.19H.+QO 
2~b6.00 1,~~UE-Ol ~,9~8~-01 
?q7d.~O 2,!17[-02 '1,~6IC-Ul 
2q/7,QO 1.6~b~"OJ 1,2qR~+uo 
2482,00 1~3~3E"~2 ll~7bE.OO 

'f 

o,OOOE+OC 
1. 9 Qrfi'Ol 
2,081E-+02 
1,0%:"01 
o,'rr'JE+Ol 
3.T(j6!:tO~ 
~,70br+CI 
4. t;1l1l: +(J 0 
3,a33tt{)O 
5. 9 Il'lI: t 00 
6,970['I'OU 
7~q29EtOO 
8.,.!lOf:.+OO 
I,OOIl:' t OI 
~,3Il:,c.+OD 
l,2QUE.+OI' 
l,413t1£-UO 
Q .17'11-. -OJ. 
2,OO,sl~Ol 

l,(I3~!:-Ol 
1,11391: -0 I 
1.!HIH-C.1 
'1,<'Oll["OI.­
~.'14·ll-02 

u 

O,OOOl:.tOO 
Q,:'1.!81:.-02 
1,S2:,~pOl 

1,32Q<.-01 
9.030t.~02 
3,O~Ol .. 01 
2,.!<!2!:-Ol 
l,Q?'Cl-q 
l,c/I U l"OI 
I,o~.n-ol 
'l,t.. 'U::"02 
1 t O(l.ll-O 1 
1.1071:.-01 
1.11 0 [-01 
1, 157F.-O 1 
9,5bl;ot"02 
~./bl!:-1)2 
~,317t-02 
7, 11 b~.-U3 
1,134E-1)2 
1,283L-Q2 
1,33111; -'.)2 
l,D~7E-'J2 
6.'>J:)i)!:.-O.s 

v 

O.OOD[~OO 
2.S3Q~-02 
3,3701:"01 
2,3 0 310-01 
~,tl62£-Cl 
~t'l62E."Ol 
3,032!:-OI 
1,9611:-01 
I.le-UE-O! 
1>.950t~02 
8,352E-02 
6,15n~o, 
9,902£~02 
1,02b~~Ql 

7,02 0/:-02 
b,~1I3E.-Q2 

tI,!lI3::-C2 
'I, 7'13!o~O<: 
Il. OR~.f.-OI. 
7,b3~~-Q2 
'1,151E-02 
7t~2'!l-OG 
1,'<091::-02 
7,3t!:>E"02 

~ 

O,OOO~'OO 
1I,929£-U3 
5,IQ/t-Ul 
6,924E-Ol 
b.891t-\)1 
4,COSt.-Ol 
3.'>7bt-01 
I .ItO~!:.-'J 1 
l,2'!3t:-Ol 
7,9c'2f:-C;: 
7,lb'H"02 
8,4b'1t .. 02 
:'.8~t~-O?-
5,112 n-U2 
S.7b6~-UI. 
7.22Qt-P2 
5;~91E.-02 
3.,,'23:::-02 
2,0"'.-02 
2,I:,OE~02 
1,)b5t-Ur! 
8.?'1"£~05 
1l,6tl3E;-V5 
3,! tH~O> 

9,101E-Ob 
9.Y'I'lr-Ob 
1 ,.0 Bl-O!:> 
1,Otl'll-C; 
~,1 ~'if -05 
1,1;5"'E;-0':> 
1, I ib£-O~ 
1,~q"1:-C" 
1.c!G~~~O~ 
9.'.:>c~I:-0o 
·r;:nbt.-oo 
r,32.!l"Ob 
".31l~E-Ob 
7,l2bl-Ob 
Il.U'>l-Ob 
tl,72!lE.-Ob 

\J 

O.OOOE"OO 
II; 79':>E-Ot) 
qt99"::~Oo 
I.02~!:'-05 
l;"St<t-o., 
1,~5~["O~ 
1.~'1~E-O~ 

.1;l!50E-O'J 
9tll"!:~OO 
'I,1./3t>!:-Ot> 
1.0Llll:.,"lJ~ 

1,09'1(-0; 
ltI5"I:.-O~ 
1.lqct-O~ 

1,1 6.iE-0:' 
;,5t)'1l·Q~ 
1.I.Llul:-O~ 

9;;S3r-06 
7.H'Ilo-06 
7,52:>[-06 
i ,.Hi2t-Ob 
7,7r?ol-Ob 
B,2Z~t'"Oo 
tl,r2Ut-Ob 

y tI 

O,OOOE.OO Oja~OEtOO 
9.9U7l-UB 3 t b63t-Ol 
bt92~~~Ob 4193~c-Ob 
~.~12E-06 4,l o lF-Ob 
8;111E-Ub 2,b55E-G6 
5,2bO~-06 1,430E-0, 
1,~4Yt-OS l.legE-OS 
tl.lb~t-Ub 2;4/ll-D':> 
1,9bllL-OS Z,Q71~~~~ 
,s,ODOl"y':> 1,17aE~D~ 
1,7l6~-U~ ~,62Gt-O~ 
1.71Bf.-O:' 2,aOl~-O~ 
1,Q6rL-05 a,alO~"05 
1.6Q6!:.-OS 1,~I~t-o~ 
1,~2St-Q~ 1.?iUt-C~ 
1.5/bE-v5 ~,l10~~OJ 
1.0blt-OS 1,JC~t-D~ 
7.511t-Ob 1,328E-05 
Q,Q5it-Ob 1,17b~-O" 

u.535t-~b 1,111£-OS 
2,912t"06 1,021~"OS 
1,9tl3l·U~ I,DDlt-OS 
!.ql1t-Ob·"~,50"l-.-Ct. 
1;13Dt-Ob 9)SD~(-DI> 

I. 
I, 

ADDITIO~AL STATE ESTIY.1E8 AT TOUC~ DUWN (10 TO 23) 
3,90bt-OQ 1,27Df-Ot 1,VU6f-09 1,~16~"Ob 
2.08~~+JO ,1.G25~-9S 9t6~~~"OJ 2.0~bE~O~ 

9,OS'"E-07 
1.111:'~-03 

1,054£-01 l,5b31:. .. QS "til 7~!::-O~ 

, A~TITuDE _.VELUCITY 
RATE E~RuP. ~AG lHRUR 

O.OOQE+OQ O.OOQ;+OO 
S.036t-02 2.JOSE.C2 
1;59b~"DI 3,q67E~Ol 
~ .3::'~'J::'~ilt c.5bSE-Ol 
8.Bebl-~2 2.bIDE-Dl 
3.DSbl-ul a:bObE-Ol : 
2,1"Qt~ci r:':,,,9,S!';'-Dl ' •. : 
1,~2vl:-Ol 1,bu~t.-Cl 
1.24Dt-Ul I.DbIE-D1 
120qlE~Ol 5.b04E~02 ._. 
9.672E-~2 (,~7~E~O~ l 
1.Gc4t-v\ 7,b51c-02 ' 
1;lIJ4l-v) ~.l>2</f.-O~ ... 
1.11~t-Ol 1.Q~5c-Ol 
1,1~oc-vl 7.3i3~-Ol 
9.S7~l~02 b!~q~E.-02 

5,7Hl!:.-~~ 7.511~~~2 
~.Q0r~-vz l,oCe~-O~ 
~;IUi~-03' 7,21 u E-Ol .• 
1.131c-Q2 T,lbOE-QI. 
1,202~-Q2 6,q~bE-Ol 
1.3>3~-02 7,152E-02 
I.O~b~-~2 b.95bE-Oi 
b,~S9E-i3 ',,23!:-02 

GA~MA tH~OH PSl eBROR 

O,OOQ::+OO 
b,311t-OC, 
5,b18c-vS 
£I.I.J~t>f:."05 
3;tI~Ot .. O~ 
1 ,8b~!:'-\)l' 
1.9'1b~-O" 
1 ;hl~t.~IJ'~ 
l.b2:!il-Otl 
l ;270l-IJQ 
1,2bOt:-Oil 
1,3'10t.,.OQ 
h5~bi:"O<l 
1.5fOL"04 
1.6':>bt-OU 
1.l;Y~L-v4 

1 :<0 Ct-J4 
1~oJll.04 
r ,~1.13!:,-05 
5.!lt-71-05 
':>;tlllt-IiS 
b,399!:·u5 
r, 517f:.-O~ 
~!65"'L-,?5 

~12!}6C:-O~ 

0.(,001:·00 
1;"''';'1'-07 
1..s6<1!:.-CLl , 
i.~b7E-OII l 
c;S~5E-OII '-
2,10t>c-()l1 
1., neE-oi; 
1.t!'l~E-DIl 

1,~~9f..-Oq 

'I,llbt; .. 05 
'1.00if.-Q':> 
!,!S3[-04 
I:l, Ll8:'/!:.-O:' 
t .'1!.l6~-O.~ 
!l.'dSt:-05 
i~lljj!:-OIl 
i!.t3!c. r Q4 
b.C7~~-05 
lI;'n~~-o~ 
!:>;!')C'H;.-O~ 
l,/38E"05 
2,~~bl-O~ 
1·. Ubet-OS 
~~029E;-05 

~ 

'-~--~ 

I 
~. 
~ 
I 
~ 
~ 
I 

I 
j 
I 
~ 

~ , 

:1 

J 

i 

1 
,t 1 

i 1 
'~: 1 

] 1 
~i . 

U'~ !~ . 

J 

~ i 
1 . 

" ,- ',... "" ,"" ~-"""<M~"'_' ''':;'';.",",,,,, c~",":': , .;.<:~,;;;; ,:~,;':"~"''''''\'';;;;';'' 7<0':>,,","'" ",.,.".,.,'" 'u "':~~=' " .. ~'""" .. : :.:~:::::~:~:::~ . J 
... ".,,6' ,'"· .. ··~~.~;...-~ .. """""'._c ......... --"-'-..... ~~ . .....;_. .: ~~_~,;_~,.~ .. ~~'"'-' ....... ~.. . ..... __ *" ._' ...... * to .: ~" .• '",. 
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lbrb,OD Otoo~t+oo 
l/un,Oo O,OO&.f,+OO 
ltlQb,OO .. o,ooottoo 
l6:6,OO 6,Bo3t+02 
1 f ',I, 1 00 2 , !>8 iI t fO 2 
I '1~".OO· ·1.2'5!1f+Q2 
lq~~,oo 2,77c~~Ol 
2q.~.OO ~.qb~tfUO 
2j1~,OO 1.5SMttQO 
21~~,OQ 1,111 •• 00 
22l~t~O 1,23~ •• Ol 
2;~b,DO 1 r 6211-+01 
229.!,OO l,b5ht+Ol 
ZP92,OO l,~DlttOI 
23 c D,CO 1.bOb~+oa 
21gb,DO 1.~14LtOI 
2DSD,OQ 1,4931-+01 

"I 
r '~l ' 

2450,00 b.711~~01 
2a~0.oo Q,h41t-D2 
2Ubh,OO l,IChl-02 

'-- 2a72.PO 5,lb!f-03 

, 
ZQ77,QO 7.3b l t-D4 
2482,00 ~.q2Ut-03, 

o iOON:. GO 
0.00('1:. 00 
O,QtiC:c 00 
o .ooouoo 
2. tlll<'t:.+1J2 
1.111'·1t:~O 1 
2.9~4tH)t 

l,bi'qt+O! 
!I, jl'n+oo 
q.51"~~Ol 

1,3lf'UIlO 
ll, 5~ 1 f"~02 
I!, b~!)t.+OO 
5.0'llt+I}O 
il,37St,+QO 
5,71-1.1:.+0Q 
11,01 Ii! +1)0 
o,W!:'£HO 
Il, GU('::"OI 
6,'1 tJ ut"Ol 

.1;, 50~tb'02 
ot7~ut-{l? 
6,llllat."U2 
",?6/f..Ui' 

v 

o,oonl:.+OO 
0,00'110+1)0 
O,OO<"lt+oo 
O,OOQ!:HO 
1, Sl1tJ~+'Q2 
9,94 (I!,.oJ i 7." l'ltHl1 
?, b::7!:.+O 1 
'1,b<'41:.+00 
S,5 UbUOO 
1,2'10t.+OO 
.1.2,>41:.'01 
1.3 u (,t+ot 
l,?lQUOl 
O,l l1 UUIJO 
:'JlJ.~~t+UO 
1;\,03/lH)0 
O,'IUIUQO 
ll,OOu~_"o I 
1>; 94 ':>l.. .. <) 1 
II, ;,V',t,-U2 
6. 7')(-~ -r}2 
6, !I t>41:. "02 
1l,9bf>f,-1l2 

0", OOCEtlJO 
0,000""'00 
O,OOC.f:tOO 
Q.OO'Jl:.tOc 
1J,1 bLl f ~Ql 
'l.2b<l~"+Ol 
{).~·'IJ!:+Ol 
G.Ooll:.+Ql 
8,S':>IHOO 
!:l, LlIlf:+OO 
1,\1I\"L+Ol 
1,<!bH tO I 
1 ,J'I ,;r. to 1 
t • .3!lIl..tOl 
7,HiHOO 
",HII!:.-OZ 
1,31'H .. 01 
1.0112£-01 
.5,:"2"l~-Q2 
.3,07<11:.,,02 
l,C;Ut="02 
b.2901:-0> 
e;24 <'r..oO.s 
7.tlb9E-0.s 

Ii 

O,OOUE-tOQ 
O,(lOt.E+OO 
Il,QOll!:fOO 
0,000£,00 
2,or,.:!t.tO.! 
~,3!llJftOl 
2,99;'1.+1)0 
G.,1 \01'''"00 
l,tl37HOO 
b,OOt,HOD 
1,06lJl:.+01 
ti,O/)b!:.'OO 
~,qI3!:.+CO 
"I. 30!,'1: "00 
G,81 I1 HOO 
~,5":r"Ol 
l,~I)Ot"'Ol 
~,Ztt?E~OI 
}.37<l~~02 

.\,1271'-02 
1 ,'111r.-02 
t>. 21\ ~r .. (),; 
2,23bE-l)l 
'r ,!JOG,,"03 

V~LoctTY fSTIMAT~ ERROH 
HOC 

().OOOt.~OO· 

O,OOO!:.+OO 
o,oo.o~+oa 
O.OOOl~OO 
1.lI.llHOO 
3;6·.,6l-01 
b, /HI.lL:-02 
9,7.'191:.-U2 
1,'III)1'''UI 
I,ObH-Ql 
'i,~11l..-1)2 
f}.q~Cr-O?' 

'1 t~C!lL-02 
7 .'WC?E.~O? 
1l;,bn-Q2 
I>,Ob'lI:.-02 
",01>2t- I)2 
11, 7b ft-U2 
6,oQ 9t-OJ 
7,2~4~~03 
b,Ul6t.-03 
~,698t.-1J3 

4.ubuL-03 
2; 7Il~t.-O} 

u 

o,OOO,!:,~OO 

0,0001::+00 
O,OOOI:.+VO 
O,ooot+\iO 
1.7i>~!.+l'O 
3 ,.Bu7t:,:,O I 
b.t>'15t~02 

9,3.\1,l:-O? 
\,118r"0! 
1,O~'1E .. OI 
9,488!:.-02 
f:I.1I12h"02 
1,Qtlbf-u2 
·1.U~01:.-02 
b.743l"Q2 
b;O~bl~1l2 
5 ,O':>'Jt ,.1)4 
4.{o?,r-iJ2 
El,!:>OUt."Q3. 
7,2~3L"03 
b,~/b!:"03 

'> ,1.I<iB!:.-03 
II, IJl>lIl~05 
2,70':l~-03 

O.OOOf~OO 
o,OOO::~OO 
O,Ooof+oO 
O.OOO~'Pi) 
ti,70Ql~!)1 

4,9tln"01 
1,7~7LnOl 
7,0'/;'1:.-02 
1,22!lln02 
<'.9621:-02 
2,7r.C!:.-Q? 
.I,9!SlftO~ 
b,149f:,-02: 
t).2 Uuf-02 
Q;B'IoE,.02 
.l,'1.lot~02 
~.';i11f:.~02 

4,n2E~02 

2.ce~t~o3 

1, Q3Gh'03 
1,7tl2r-03 
1 ,~81f:-O.l 
1,,:>qq~-Q3 

l,072E-03 

v 

O,OOOHOO 
O,OOOE~OI) 

O,OOO!:.~PO 
O,OCCE+CO 
6,892I;.:-ot 
5.:;',1£.,.01 
3,'U ll !:.-01 
t,jltr~~Ol 

!>,51IlE-OI. 
5,'1blt:,,02 
2,726f-02 
:\, 3u"F.~02 
e,b50t-O~ 
tl,!>q~l:.-02 

::,,319~ .. 02 
3,'1~H-Ol 

t4,58ur.-C2 
Q. 7"i n-cc 
~,(>8~t-.-O.\ 
l,'()br-O:S 
It78P~-03 
1"::'!\(,~-03 
l,5u4E-O~ 
I.070!:~03 

o.oocuoo 
o,OOOf:.+t'O 
O,OCOf:tCO 
O.OCOHOO 
5,3b Ql-O! 
l,q"H.,Ol 
2.'1bll!:. ... OI 
1.111 U.,,!) \ 
6,OlbE-02 
'5,21:(li:"U2 
btIlQ'!:'-uc! 
7 ,83H.-~? 
6,O::ll:.~Cc! 
St8qOI:.~IJ? 

2,3'i3~-02 
1.3C9"~U" 
~,3"CE~03 
2,1l1 Q!:.-r;.j 
b,O.Ul:-I)IJ 
b,!bbE-1.'1l 
7, O;,~!: -\Ii.! 
t .'JO(H.~~3 
1,/5;,l-03 
i , /Bbl-03 

" 
0,0001:.+00 
O,oQ(I[tOO 
O,COOt:*JO 
O,OOOctOO 
5 ,5'lfl!:.-U I 
5~ UOI:. ... u2 
5,le.Ir."u2 
Z,~BOl.-Ol 

2.700[-02 
1.190E"'O~ 
b,473E"Or~ 
7,b3:,!:-U2 
11,172<: -Ll.\ 
5,Obll:.-05 
1,31M-02 
I, !d5t -VC! 
5,4~~t>\l3 
2, ~t!51. -\\ S 
b,cr,n.-oll 
b.17t'!·~vu 

7,0041:."04 
1.,):l<;~-U5 

I. '/~:;r-Cl3 
1,7blt. .. O.\ 

PLATFOM~ TILT E5TI~A1E ERROR 
H" D t 

O,OOC£tOO 
O,OO(J:;tQ(J 
OIQO()ctOO 
0,0001:+00 
3,t\oeE"O~ 
2.II1t1E"O;' 
1.~8<!t:.-OS 
S,,'il2!:.-Qb 
2, b~17!-.~Oo 
3 • .l1<I:"Ob 
!I,.)'lll:~Ob 

II, ;2'1~ -Ot> 
~.a!>t:.nllo 
5;c';bl-Cb 
b.Q5f.E-Ob 
f ,1,>bc-Ci:> 
~,;,711!:"06 

5,l'1:!E-Oo 
~.blot~Ob 

4,bl\lJ:~Ob 
4 C(;l1.5t"'Ob 
~,"?4r.-oo 
LI.:'MH,"Qu 
4,o,di:~Oc 

v 
Q,OOOf+OO 
o ,(:OOI::tOO 
O!OOQf~OO 

O.ucv'E+Vt) 
j; noc~o" 
c. c!7t'E~05 
1 ,"blE~O~ 
!>,ltlOl~(\o 

G,tH'n~Ob 

3,53 ll t-Ob 
Q • .l4'1!:-vj, 
q,b'lb~-O" 
:,,19C!c"Co 
'>,cb:'!:.-Ot) 
b,Ollll:.-OD 
1,125:'~Ob 
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':l,1 !In-0o 
1j.b.16E.~Oo 

'l,oIOe-Go 
II.o3~!:'-~b 
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4.~bC~-Cb 
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tl./5it-lJb 
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crbBO!:.-OS 
1.b(i91:.-()~ 

1, c!~;'!:'-O~ 
1,(-(,'n-o:, 
l,Ot?Ilf:.-U':> 
1.~ltH:.~ttb 

1;217!:."~\b 
u.O.Hl."Oo 
IJ, IJ,!;,l'-U 1 
7 ,'It,'Ic.-r>7 
C;.I lfll'. ... l17 
5, 2~6f:. -07 
5,00'>\.-(.>7 
",tl8L:."V7 
t'y~t)~t."C7 
6,605l-0r 
t>.133t~Ol 

v 
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3.1 9'1<'''05 
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2.CtOE·ul 
I ;09H.~0~ 
ltc:.l~~"'OS 
7,btllt-Ul 
<J,6i;<lI:."OT 
i.l!>~I:."OT 
Q,3<18t-O( 
'l,9~q::-07 
Q.o«':>!i_07 
~,2!:flf:-07 
5.0qQI:~(J7 

':>.SC;~f:"07 
b,':><Jti,,-n 
b,b061:.-\;7 
b.[3,:>!:.,.07 

O.OCOEtC(l 
O,OQO<'tOO 
O,(lOtl<.-tOO 
O.OI)O!:+CO 
.5 7 q~6r. -'0:' 
1.~6i!: .. Ot) 
1.<:~3t~Q6 
!>,l3'H:~ab 

1,iJl,l .. C;' 
1 ~ v';>n ~C~ 
tl.3'lH .... OI: 
l;t)~lt~-Jb 
I,q'?lt-I)b 
I <,~.s,,!:.-O::' 
~,</q<:!:.-Ob 

t.l,O~'-;~-Ob 
~.ao~t-ob 
tI;t!.:\)t~C(> 
£,1lJct-C7 
7,tlC!lc. .. (.8 
1:bt'2t-07 
1,77'lC.-Dl 
lrl»'ll-Ili 
1.l/let-Oi 

w 

o,OOQr 00 
O,OOCI: 00 
O,Oe;}!': OU 
0,0('01:+00 
C .tll-t'!:'~05 
2,OUC!!:."05 
J.!"U..):'pO~ 
1.bI2L-Q:' 
I, 2S!I!. -05 
l,b04r.~O;' 
tl.33;'E-Cb 
4,:H'lE"Db 
It:04j,f:.-O~ 
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Q, O~lI:~Ob 

1l,2t1~!'.-1l6 
Q • .!21t ~~\Q 
2.1I.1 .. t~t)7 
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l,7Uf:.-07 
1,bZOc"1J7 
l,LlOH.-07 

'r ADPITIONAL STAlf ~STIHA'lS AT TOUCH DOftN (10 TO 23) 
l,QhbE-IO !>.~q~E~lO u,lU9E-IO 2,bSUt-Dl 2,7bl["01 

b , 5ltH;-OlJ 
?,o2t>f,.-Or 4.I13F"~b 7,IJOdE-07 
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3,':21£-C1 
1,392E~v1 

'1, ~ .. lJi: ~:!2 
."t~~I:.""2 
4,t.;3~£-02 
5.1J~ l!:~C2 

I ~97ql:.'~C2 
(.4~:;.E.-O~ 
L!,!7~CE-C2 
~,gC~l:.-02 

~!~21E-C2 
e.l~bi:.-(,2 

1, 1!5~t PC.) 
~,2R~'t."'C3 
4.1J::;,t-C3 
t.; .. u3~;' ... ~.5 
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2450,QQ 

.2Qbb,OQ 
2412.00 
21177,0,0 
2482,00 

o,OOOEtt).O 
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3.1>1l2E+OI. 

• ~.927E+Ol 
5,47bUol 
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4. :;O'H. +00 
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1 ,'HII.!E+02 
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2,OlCt .. Ol 
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ADDITIONAL SfATf ESTIMATES AT TOUCH DO~N tl0 To 23) 
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t-- ~ r--: ,-- r--'l r-- -- ~ l-!,.... . ....... "....". t ~ .. ___ ._ l-_.",,_p ~ - -

SECUND ORDER 

PLATfORM TlLT ESTIMATE ERROR ALTITUDE VELOCITY 
R D C ·----RATE ERRUR MAG ERROR 

O,OOOE1OO 
3,5bOE';I}!:> 
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l,2~,%-Oq 
l,lOlE-OQ 
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5,19bl:.-05 l,aouE-OS 3.9lbLo02 
5,191t~OS It77D~·05 q,qOq~-a2 
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