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SECTION 1 — INTRODUCTION

This document describes the averages taken over full orbit data spans of

the pitch and roll residual measurement errors of the two Conical Earth

Sensc a operating on the Landsat-4 spacecraft. The variability of these

full orbit averages over representative days throughout the year is

analyzed. The full orbit averages demonstrate the long term stability of

the sensor measurements. In general, the orbit period systematic effects

will average out over the orbits and the remaining variability of the full

orbit averages represents a very low frequency noise. There is interest

in the variability of these full orbit averages because consideration is

being given to design of a system which uses the full orbit averages in an

onboard processor in combination with gyro data for spacecraft control.

The data analyzed consists of 23 segments of sensor measurements made at 2

to 4 week intervals from August 1982 to August 1983.	 Each segment is

roughly 24 hours in length. The variation of full orbit average as a

function of orbit within a day and as a function of day of year is

examined. The dependence on day of year is based on assoc?..sting the start

date of each segment with the mean full orbit average for the segment. In

addition, the peak—to—peak and standard deviation values of the averages

for each data segment are computed and their variation with day of year

examined as well.
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SECTION 2 - DATA PROCESSING PROCEDURES AND ACCURACY

The full orbit averages were computed on data tapes containing preaveraged

data, where 128 individual observations at 0.128 second Intervals were

averaged to represent the mayor frame Interval. Discussion and plots of

the original and the preaveraged data is presented in Reference 1. In the

absence of data gaps, an orbit is represented by 362 or 363 frames at

16.384 second intervals. In general, however, gaps of varying lengths

occur frequently.

The position in the orbit where data gaps occur can bias the orbit average

depending on whether the gap occurs at maximum or minimum data values.

For this reason, the residuals (observed-predicted) rather than the vaw

measurements, were selected for the present study. The predicted data

takes into account the effects due to reference attitude changes,

spacecraft orbit, and Earth oblateness. Raw pitch and roll exhibit

significantly more variation than the corresponding residuals. This

variation is largely due to earth oblateness and orbit effects present in

the sensor measurements. These effects are effectively removed from the

residuals and consequentl y, the presence of data gaps may bias the full

orbit averages of the residuals significantly less than the averages of

the raw uncorrected pitch and roll measurements.

i

Data gap length varies greatly. The number of points per orbit ranges

from 1 to 363. In order not to include orbits with large data gaps in the

averaging, only orbits with at least 350 points were used. Under this

restriction, the number of usable orbits per 24 hour segment varies from 6

,
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to 17. A calculation of the worst case effects due to data gaps shows

that this selection criterion can introduce a maximum error of about 0.01

degree with a more likely error of less than 0.002 degree. This

calculation is described as follows. Assume a complete orbit to contain

363 points let X be the full orbit average for an orbit containing N

points, where N < 363. Therefore, the orbit has a data gap of 363—N

points. Assume that the missing points are all equal to the average X

plus some constant offset D. Then a measure of the error introduced by

the missing points is given by.

Error =	 NX + ( 363 — N) (X + D)
H

363

This can be simplified to.

Error = ( 363 - N) D

363

If N is 350 and the offset D is equal to the maximum observed pitch or
1

roll residual, about 0 .36 degree, the error is roughly 0,01 degree. A

more typical estimate of the error introduced is obtained by letting D be

the maximum standard deviation of the full orbit average pitch_and_..roll._..^
	 i
	

,II
value. This is about 0.06 degrees, giving an error of about 0.002

degrees„ Also from the above formula if the number of points missing is	
i

fewer, the maximum error is reduced proportionally.

^'	 ^	 r
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SECTION 3 - FULL ORBIT DATA AVERAGES RESULTS

Complete sets of plots of pitch and roll residual as a function of orbit

phase for both sensors are provided in Appendices A through D. Each

segment 1s plotted in a serial stacked format, that is, the data is

organized vertically by orbit. This plotting format is used as It

provides a clear presentation of orbit to orbit trends and indicates the

location and extent of data gaps.	 Moreover, individual orbit

peculiarities, such as sun and moon interference, are readily recognized.

These plots were prepared to aid in understanding any peculiarities in the

behavior of the full orbit averages. Immediately following each plot,

statistical information for each orbit is presented. At the end of each

-	 appendix, a table summarizing the.statistical information for each of the

23 segments is provided. This table includes the mean, peak-to-peak

variation and standard deviation of the full orbit averages for each

segment. The number of usable orbits per segment (orbits of at least 350

points with 363 being the maximum) is also indicated.

3.1 DAILY VARIATION OF FULL-ORBIT AVERAGES

Figures 1 through 4 show full orbit average pitch and roll residual as a

function of orbit on four dates for which successive orbits are well

represented over a period of 24 hours. Generally, the orbit coverage per

day is far less complete, as can be seen from the plots presented in the

appendices. The vertical scale is in degrees and horizontal bars indicate

mean full orbit average for each 24 hour segment. From these figures,

3-1
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i1

there appears to be no evidence of systematic variation of full orbit

average pitch or roll residuals over the course of one day.

The variation of the full orbit averages from orbit to orbit i.s Larger

than one would expect if the only error source were simply white noise,

i.e., independent random errors from one observation to the next. The

expected standard deviations of averaged white noise is given by the

standard deviation of the raw observations divided by the square root of

the number of observations. Reference 1 provides standard deviations of

the 128 point averaged data of about 0.02 0 and 0.01 0 in the width and

phase channels respectively. This yeilds estimates of about 0.001 0 to

0.00050 for the standard deviation of the orbit averages if the 128 point

averaged observations were corrupted by white noise alone. The actual

standard deviations of the averaged orbits is around 0.01 degrees,

Lndicating that lower frequency error sources are contributing to the

variation of the orbit averages.

3.2 VARIATION OF FULL ORBIT AVERAGES OVER YEAR

The variation of mean, peak-to-peak and standard deviation of full orbit

1
average pitch and roil residual as a function of day of year is shown

graphically in Figures 5 through 7, respectively. The data represented in

these figures is contained in the statistical tables found at the end of

each of the four appendices. Note that the time axis runs from the date 	 V

of the earliest segment to the most recent. Horizontal bars indicate	 i

i
overall mean values.
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The full orbit averages of both pitch and roll residual show only slight 	 (^

variation over the months January through July 1983 (Figure 5). 1b wavero

with the exception of sensor 1 roll residual, the full orbit average

residuals exhibit significant variation over the months September through	 r

December.

There is some evidence of a correlation between the orbit averages in the

two pitch channels, particularly in the 1982 data, The correlation also

appears in the peak-to -peak and standard deviations of the averages for

those days. This could indicate that the orbit average variability is due

to instability in the reference attitudes for pitch, because there is

little reason to expect this correlation between toe sensor 1 Earth width

measurement and sensor 2 Earth phase measurement, without additional

correlation in the other channels. There is no indication of a similar

correlation in roll. The full orbit average pitch variations may result

from some of the early mission problems with the reference attitudes

(Reference 2)•

The most significant feature in the daily variability of the orbit 	 \

averages is the rather large peak-to-peak and standard deviations of the

orbit ,— erages found in the 1982 days in the sensor 2 roll measurement.

This cannot be a problem with the reference attitudes because it does not

show up in the sensor 1 roll measurement. This orbit to orbit variability

shows up clearly in the data plots, and has been noted elsewhere

(Reference 3). A reason for this variability, and its disappearance in

1983 days is not known.

r

L
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In general, the peak-to-pea:; and standard deviation, like the orbit

averages themselves, show more variability in the early part of the

mission.

While moon interference in the field of view of the sensors is clearly

- apparent in the plots of the December 1 segment (Appendices A through D),

it may not be of significance for the full orbit averages. Notice in

Figure 5 that full orbit average pitch residual for sensor 2 is at a

yearly peak for the December 1 segment, However, as can be seen from, the

plot of this segment (Figure 8-8), the effect of moon interference would

be to decrease rather than increase full orbit average. Similarly, from

the corresponding plot of roll residual for this segment (Figure D-8), the

effect of moon interference would be to produce increases in full orbit

averages rather than the decreases observed in Figure 5. Moreover, July

26 data also shows moon interference, but does not show a similar effect

on the orbit averages. Note that the full orbit roll residual for sensor

2 is at a yearly minimum for the December 16th segment, a data span where

no moon interference is present.

Relative large peak-to-peak spreads and standard deviations for sensor 1

during January through March may have been caused by the regular

occurrence of sun interference in the scanner field of view. See for

example, the plots of the January 19, February 2 and March 3 segments

(Figures A-11 to A-13 and C-11 to C-13, respectively).

Since the data for the months of September through December, 1983 is not

yet available, it is unclear whether the observed variation of the full

I'
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orbit averageA during these months reflects actual seasonal effects or is

an artefact of early flight data peculiarities. Table 1 provides a

comparison of the average values of mean full orbit average, peak-to-peak

and standard deviation for all 23 segments, for the 1982 segments only and

for the 1983 segments only.

2
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APPENDIX A

f'

This appendix contains plots and statistics for sensor 1 pitch
residual versus orbit phase from the ascending node for all orbits in 23
data segments. The 23 segments are presented in sequence from the
earliest segment to the most recent. Figures A-1 through A-23 provide
plots and Tables A-1 through A-23 provide tables of statistics computed
by orbit for each segment. Tables A-1 through A-23 are organized
vertically by orbit number and horizontally into the following six

`	 columns:

-	 (1) ORBIT TIME START/END:	 Orbit start and end times in the format
YYMMDD.HHMMSSMMM, where:
YY... Year
MM... Month
DD... Day
HH... Hours
MM... Minutes
SS... Seconds
MMM... Milliseconds

(2) (X,Y,REC) AT MIN X/Y:	 Provides the coordinates — orbit phase (X),
residual value (Y), and record number (REC)

at which the minimum values occur. The
upper line gives the minimum orbit phase (X)
coordinates and the lower line gives the
minimum residual value (Y) coordinates for
each orbit.

(3) (X,Y,REC) AT MAX X/Y:	 Same as (2) except maximum rather than
minimum values

(4) MEAN Y:	 Full-orbit average of pitch residual.

(5) Y-RMS/STDV: For each orbit, the upper value is the root
mean square of pitch residual and the lower
value, the standard deviation.

(6) POINTS:	 The number of points contained in each orbit.

L
Table A-24 provides mean, peak-to-peak and standard deviation of full

Corbit average pitch residual for each segment. Note that only orbits with
at least 350 data points were used in compiling these statistics for each
segment. The number of orbits used is provided.

A-1
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APPENDIX B

Tht.r appendix contains plots and statistics for sensor 2 pitch
residual versus orbit phase from the ascending node for all orbits in 23
data segments. The 23 segments are presented in sequence from the
earliest segment to the most recent. Figures B-1 through B-23 provide
plots and Tables B-1 through B-23 provide tables of statistics computed by
orbit for each segment. Tables B-1 through B-23 are oi , ganized vertically
by orbit number and horizontally into the following six columns:

i

r^
I
l

i
t

(1) (X,YpREC) AT MAX X/Yd

Orbit start and end times in the format
YYMMDD.HHMMSSMMMp where:
YY... Year
MM... Month
DD... Day
HH... Hours
MM... Minutes
SS... Seconds
MMM... Milliseconds

Provides the coordinates -- orbit phase (X),
residual value (Y), and record number (REC)

at which the minimum values occur. The
upper line gives the minimum orbit phase (X)
coordinates and the lower line gives the
minimum residual value (Y) coordinates for
each orbit.

Same as (2) except maximum rather than
minimum values

Full-orbit average of pitch residual.

For each orbit, the upper value is the root
mean square of pitch residual and the lower
value, the standard deviation.

(1) ORBIT TIME START/END:

(2) (X,Y,REC) AT MIN X/Y:

(3) MEAN Y:

(4) Y-RMS/STDV:

L

(6) POINTS:	 The number of points contained in each orbit.

L

Table B-24 Provides mean, peak-to-peak and standard deviation of full
orbit average pitch residual for each segment. Note that only orbits with
at least 350 data points were. used in compiling these statistics for each
segment. Tha number of orbi" used is provided.

L

B-1



3

r

r

ORIGINAL PAGE :S

OF POOR QUALITY

21 H54n

2303m

OH52n

2n31n

410m

5H49n

7H28n

9H32n

1OH45n

12H24n

s
W 14H3n

u 15M42na

a 17M21n

19:10H

90.000	 180.000	 270.000 -	 360.000

ORSPHA

SENSOR 2 PITCH RE61OURL.VERSUS ORBIT PHASE
HORIZONTAL BARS MARK 0.0 OEOREES
THE SEPARATION BETWEEN BARS IS 0.15 DEGREES
DATA START TIME:820810.215426522

END TIME:820811.203329690
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FIGURE T3-2. Sensor Two Pitch Residuals for Consecutive Orbits
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APPENDIX C

This appendix contains plots and statistics for sensor 9 roll
residual versus orbit phase from the aso:mding node for all orbits in 23
data segments. The 23 segments are presented in sequence from the
earliest segment to the most recent. Figures C-1 through C-23 provide
plots and Tables C-1 through C-23 provide tables of statistics computed by
orbit for each segment. Tables C-1 through C-23 are organized vertically
by orbit number and horizontally into the following six columns.

(1) ORBIT TIME START/END:	 Orbit start and end times in the format
YYMMDD.HHMMSSMMM, where.
YY... Year
MM... Month
DO... Day
HH... lours
MM... Minutes,
SS... Seconds
MMM... Milliseconds

(2) (X,Y,REC) AT MIN X/Y. Provides the coordinates -- orbit phase (X),
residual value (Y), and record number (REC)
— at which the minimum values occur.. The
upper line gives the minimum orbit phase (X)
coordinates and the lower line gives the
minimum residual value (Y) coordinates for
each orbit.

(3) (X,Y,REC) AT MAX X/Y.	 Same as (2) except maximum rather than
minimum values

(4) MEAN Y.	 Full-orbit average of roll residual.

(5) Y-RMS/STDV. For- each-.orbit,_the_upper..-yylur + the root
mean square of roll residual and the lower
value, the standard deviation.

(6) POINTS.	 The number of points contained in each orbit.

Table C-24 provides mean, peak-to-peak and standard deviation of full
orbit average roll residual for each segment. Note that only orbits with
at least 350 data points were used in compiling these statistics for each
segment. The number of orbits used is provided.
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ŷ ..

00
..
oe

..
oe

..
o0

..
00

..
00

..
oe

.
o

. 
0

..
00

..
00

..
00 0

. 
0

. .
oe

.
eo
. . ..

ee
..
o0

O

r -n mW NO nP no 00 nv mm ON oe n- nm nv m• ON
p . On nN mP vN On Wm No WP Pv Nm W- Pn on MO FIN

nh
^ •m No - N 0W mm Nn OW

ON
OO M1n nW 0.0 Nn OWU _

NN Nn NN no no nn n• •• ••

^. 00 00 OO 00 00 00 OD 00 00 00 00 00 00 00 00 00
.7 c. OO 00 00 00 00 00 00 00 OO 00 00 00 00 DO co 00
w

mo
i LL WNF 00 0= m=' 00 0o o- NN N- OP Om No No rn Om

8^ nro Wm nN ^R Orw o- OW nm nn v- MO NN On MO -W nN
mm mn PP no mn m- Nn ON No mm N• -m no nv n0 mm_	 ._. _.w.......-.um....mh:_i c p__mmc!rn, -N w- -- N -- Oft N• -m ONNn n n nn n n Nn ron Nn ern '=N—wn nn

o
nn

No
No No nn nc

oD OD o0 00 00 OO OO 00 0O o0 00 00 00 00 00 00
w.
Q .	 . ....	 . . .. .. .	 . .. .	 . . .	. .	 . .	 . .	 . .	 .

nn on en O
.
c o

.
n on On on nn on O

.
N -n on 0n on ON

>^ 00 oe 00 00 00 00 00 oe Do 00 oe 00 00 00 00 oe
WW WW WW WW WW WW WW WW WW Ww WW WW WW WW WW WW
mm MN W^ m- •ro Om mn On MO NO Nn •n nO ON Om me.mm n0 No •- n^ mm -'n ON n• •m NN Rm ON ^n n- OmMW mO No Wm Wn nm mn mm No no ON my N• Rn m^ nN
mO 00 h0 on Om W- n- 00 •m nn Om WO OP h0 n^ 0-
nM1 m- n- Nm -m m- m- P- Nn vm Nm n- mm N gmy.
00

.
00 00 CO 00 00 00 0000 00 00 00 00 OD 00 00

mn n^ -m' ON Nv 0M1 NO 00 OW Wv v0 ON NO Om mW Wv
Oi MW WP hn No OON O OO O- -n nN Nn no Ov vO mm MO WO
xr v- -N TO OW WO mW WW WO OO 00 00 OO O-
W^ n- ^n Nn n• v- -N Nn nm mm MW Wm mW ON nm mO mh
•^. Nv vn nN ro- ^ n n- ^0 O^ -v vn n- ^N N W ^0 Om ONN. ^O mm mnnW WN 0; ; M nm m0 Om mn wW Wm a• vN NvQ. nv ON NO Ov vN NO Ov ON NO on nm mn n- -m on nvar mO mP PO OO ON No O- -v vO mW Wm m- ^n nv vW WWw. - - ^N Nn NO o0 00 DO 00 00 O- - - - --
mr

MO mm mm mO m01 0W WW WW mW WW WW WW Wm WW WW WW
r9. 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
x. 00 a 00 O_0 _O _O 00 00 00 00 O_O _O _O _O _O OD_ 0O 00 co
wr nN NN NM1 Nn NN Nn "N NN NN nN NN NN nN nN NN nromm mm mm mm mm mm mm mm mm mm MW mm mm mm MO mma.
m( ^• N n • m m P m m O N R v a W
O.

C-9

IY



•v

ORIGINAL PAGEI
QUALITYOF POOR 

5H12H

5H1 3R

6H52H

8m31 

I CHI Off

11H48H

13H27H

15H6B

16H45H

18H24M

a 20H3M
H

23H21 H
J
® 1,1011
6

2H38M

4H1 7H

901000	 180.000	 270.000	 760.000

ORSPHR

SENSOR I ROLL RESIDUAL VERSUS ORBIT PHASE
MOR17ONTAL BARS HARM -0.25 DEGREES
THE SEPARATION BETWEEN BRR6 16 0.15 DEGREES
DATA START TIME:021020.051211751

ENO TINE:021021.055456571

FIGURE C-5. Sensor One Roll Residuals for Consecutive Orbits

i

I, 1

C-10

_) i,



f

ORIGINAL PAM£ 1^'
OF POOR QUAL17Y

b . ..	 m. n N ro - 0 n v m m m P - - n m
«.	 m m m m m n n n n m m m n n

t.'..	 z.	 n n n n n n n n n	 n n n n

t^ r	n.
o- o- o- o- o- o- 	 o- o-^r o0 00 00 00 00 00 00 00 00 00 00 0e o0 0o eo0.	 .	 I	 I	 .I	 .I	 .I	 ..	 .I	 .	 .I	 r	 .r{	 «. 00 OO 00 00 OO OO 00 00OO OC OC 00 OD DO OR

fIr yr •- Nw Om no N- •N Oro mn nn m0 00 PO On O PP^I nm -m Wm •- Pn m- n- 
ON 

P- mP Wm Om mm nm NP
MOI nm Wro rob •n NO -m mW P• mn OP Nm N• mm n• n•a. N- •- MOON mm Pm P^ n@ •n •W nm -m n• n- n^ •m
61 ro^ MW ONW minNn No N• N• Nn N o N• rom NP roW :0

	

t^

	

	 fl 00 00 00 00 00 00 co co 00 00 00 00 00 00 00

r
^ I

	

	 o 0 o O o e O o e e e o 0 0 0
0 0 0 0 0 o e o 0 0 0 0 0 0 0

;;	 >. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
^

	

	 m e re m m	 • - m w	 m m m na. o • P m m m v n o P m m m e ror	 al MO m a n m W n n • n W ro m MO m
w. w n • MO W m MO • • a o N ro	 . nn

^.	 '^ . ro N N N	 N ON ro N re ro N N NN 
O D O O O O O O O O O O O O Oi ^.	 .	 .	 I	 I	 r	 I	 I	 I	 .	 I	 .	 r	 I

r
sss Ir r ON No MO Om On N^ mn •n Om WD ON •n nm On mmG	 I	 WW re- mm m0 -W Wn OP wo -^ mn •m Om •P mm`	 . ON nW 00 •• mn -- m• ON ro- on nW -O @n nWNN roro NN nn nn nn @• •• ••

"q̂^ 	 .	 .	
O co

.	.	 .
0
.
0 0

.
0 00

. . 00. . 00.
 . 00 0 00.
	 .	 .
00 00 O- O- O- O- 0.0.4:	 ar 00 00 00 00 00 00 00 00 00 00 00 00 t50 00 00

L sl WW Ww WW WW WW WW WW WW WW WW WW WW WW WW WW
61 mn ON W To •o mW m• nn NmO• mm m- Wn Nn MO5, -m -• nro mn -W mm nN mn NO NO •n no ON NN O•

P^ •MO •m •W w ^ nMO On W• mn m• mn n• -ro nn nm«. ro- 00 ron mMO mn mW -m mW OW nW -N nn ^W on O-

i'.	

•. NN N- N^	 ^^	 N^ T- N- N- Nm UNW Nm N-
y 00 00 00 0o OO 00 00 00 00 0o e0 00 00 OO 00M

	

	 Vr	 rr	 I.	 .I	 ,r	 Ir	 I	 .	 I	 ..	 .r	 rr	 II	 I	 Ir
w.u ¢ .	 ..	 ....	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..

y	 •. no MO on Nn nn nn on no nn on no nn no on on
•N	 >. ep 00 00 00 oe o0 00 00 0o ee o0 00 00 00 00
u	 nr WW WW WW WW WW WW WW WW Wu WW WW WW WW WW WWm	 -	 m0 Wn n0 ^ro mm ON •m Om PP V- OW m• WO n• n-u	 I m0 mW nW Wm •P nP ro• -ro ON WW Wm •m ON Nn ^mt'	 m	 . mn mm mn mW m• mm ON mo mm mm mm mm mm mm •n

MO MO m• ON MO^ m0 mN on Ow mm MOO MOO m0 MOm mm
_	 m	 I n n n 7 1! nn n n nnN n	 no nn nn ON nn on on nN ON

Oo 00 00 00 00 00 00 00 00 00 oo 00 0o 0o 0o
r• , r	 G

-• Wro mm em -n -n no nm nm -n Pn v• n• Wm -•
!n	 Wm no m- mm -o W• on WN -W mm •• om •MOn• nm on •MO mm -n mm mm ron" n@ Pm -- •m
U	 r	 ^^ -- -- nn roro Nro nn nn nn •@ ••

	

[_	 a^	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..	 ..
J	 ar 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

•'^	 E	 $r WW WWWW WW WW WW WW WW WW WW WW WW WW WW WWN- ON -N N- •- m• On mm O^ m0 wn Nm •• mm n•
S• MO- ; 0 on

 ron ON W o n no n0 On mN M
O
W O• MOm Wn pm,:. '^ 	 «.	 y m m- •^ co On mm On N- ON ron -• -m Om -n-	 ._. _.- _^__C..v- ^J^ . rv'.	 .l-N•-N.R^wn. -n_wDl Nn Nn NN ron ron Nn Nn

00 00 00 00 00 00 00 OO 00 00 00 DO 00 00 00
m^	 I	 ..	 ..	 ..	 ..	 r.	 I.	 rl	 rl	 II	 I.	 II	 rl	 I.	 rr
WI¢I	

. 1;4
.

'I on O	 O	 N	 Nn On n On On ON O -N O ON O
.
N N On On

	t	 >. 00 00 00 00 00 00 00 00 00 00 00 00 00 co 00
WW WW WWWW WW WW WW WW WW WW WW WW WW WW WW-m On mm nn mm •• nm NW OW WN mn mW Wn" m^ m•
Dm NN mn •N NO • p m• O. OA

	

W m	
Om NO W- O• Nm •n

Wm W0 MOm ro• ON 0 mm WP -W •17 MOO •	 OO 00 N
mm n0 •N NO ON m0 ON N• nm mW N- m0 nm MOO N-r nn m^ W- n- W^ •- nm No mn mW mP m- •m n- ro-
00 co 00 00 00 00 co 00 00 00 00 00 00 co 00

^?	 -^ ^m ON No on n- -m mP No mn NO n- -m mP n-	 .OI nn nn nm mm 00 O- -N ro- -ro ro@ •m - T mW Wnal nW WW WW WW ON nn nn PP w- ^- -- -- -- -- -mW. -n n• •m mW ON nm mm mo Om mm m- -N Nn n@ •W
-n nn n- -o om MO• •o nn nn ON n -0 00 W• •gym

a	 Nn nN ro- -o om mn nW Wm m• •o n- -o Ow ON n•
¢.	 -N On n- -• •N NO O^ ^ • @ON NO ON NO On n- -W^
41 MOMO MOW Wm m0 On nm -

^W Wm m0 On n- -ro ro• •N

	

r	 00 00 00 O- -- -	 n Nro NO 00 00 00
0:	

-
00 00 * 00 00 00 00 00 00 00 00 0-W. roN roN NN NON NN NN roN NN ww NN NN NN roN roN NNgr 00 00 DO 00 00 O_O OO 00 OO 00 00 00 00 00 DO-I

«. NN NN NN NN NN NON PoN nNNro Nw NN Mo NN NN NN
mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm

m .	' N n• n m P m m O	 N n • MO

	

(	
OI

	

j	 C-11

A

n 1



23011

ON28n

2H7n

3H46n

5n25n

7N4n

1 ON22n

12N1n

13n40n

- 15n1811
6
Iq

1647n
5
J
O 1806m
c

20H15n

21n54n

A.t

^' 1

ORIGINAL PAGE 19
OF POOR QUALITY

t

i.

r'

a

90.000	 190.000	 270.000	 360.000

ORSPHR

SENSOR 1 ROLL RESIDUAL VERSUS ORBIT PHRSE
HORIZONTAL BARS NARn -0.25 DEGREES
THE SEPARATION BETWEEN BARS IS 0.15 DEGREES
DATA START TIHE:821102.230736644

END TInE:821103.220936128

i

i

FIGURE C-6o Sensor One Roll Residuals for Consecutive Orbits

C-12

i

i

Y

4



ri
l

I

I

C

i
L

L

OR1GIt4AL Q^ ^^T`f
OF POOR

N I m  O n o N O n m v n O n m
Pr m m m m m m m m v • N m m mz. N n n n n n n n n n n n n
O

r
r

•I

o- o- O- e- o- O-
^. O0 00 00 00 00 00 00 00 00 00 00 00
O r I

.	
. •

.
.	 r I r •	 r •	 r •	 r I ♦ 	 I •	 I .	 I

Nr 00 00 00 00 00 DO 00 00 00 00 00 00 00 00
mr Nw _N mm mm m y mw moo mm -N m- fm non nn mn
^I m- NN mn mm mN mm On -O n0 vn NO mP No -m
N. moon m0 •m mn mn von m0 •N Nm •m nm Om -N m-gl Nm no non mmNo

NN ON •P. •- m^ on ON of ON 00
@. Nn Nn n• ron NO rov Ne rov Nv Nn Nn No -
>r 00 00 00 00 00 00 00 00 00 00 00 00 00 00

O O OO O O O O O O O O O O
' >. O O O O O O O O O O O O O Ow w m o m m  mz. m w o n m n m n N m n m ma. N m o f n N o ro e o m m nw. n n n n N n a • N N e n • mg. N n H n n n n ro N n ro ro ro

0 o e o 0 o O o 0 e o 0 0 0
I . I r I r r r r I I I I .

O0 moon Om Of N- non ON N- No m- m- ro ^ non mmmro Nn N- moon von nn moon mn ON n- mN Nn -m mmr N Ulm co no N• 00 no Nv ON v^ Nf -m m- NN 

NO
NN ON nn no fn ff vv

I
y>r .. .. .. .. .. .. .. .♦ .. .. .. .. ..
'd 00

o

¢i 00 00 00 00 00 00 00 00 00 co 00 00 00
.. .. .. .. .r .. .. .. .♦ .. .. .♦ ..h r
WW Ww ww ww wW LULU

Wu
wW ww ww ww ww wW WW Ww

O al me ON nN moon on no m y ON -m -N -O ON ONgr mN mf ON vH mm fv Nm Omam No -N ^n ^N ON
71 r moon m- n ^ 0f n00) mm m- N- n^ mm moon nn -m

No
non

,^ Yr O v mm m y Ov moon mm n on PN Om Nm moon mm Om mmat N- N._ -- - N^ - N-
- 00 00 00 00 00 00 eo 00 00 00 00 00 00 00V ml II r. Ir I. I. rr .• I II I II I.

y trl .. .. .. .. .. .. .. .. .. .. .. .
W nn n p nn n- non nn non n on non non non non non MN

00 oo 00 co o0 00 co co co 00 co oo 00 coy .. ♦. .. .. .. .r .. ..
L ill
 .. .. .. .• .• ..

yr WW W w WW WW WW WW WW WW WW WW WW WW wWm ^. nm mm ON •m p - mm ON No mn ON -ro mm mP mNy co NO
N m- ONin mm mm mm mN mn on ON m- mm mm ;TmNrp nm no on nn on no n m nn nrf. n= n- nn n- my
y
m ' 00 o0 00 00 00 oe o0 00 0o eo 00 00 00 o0
Q

- n On m- -v - m no. me ON vo mm om o- Nm v_m
♦e MN wn No mm no n- mm m- mN vo mm Nv

I N Non mm ON nm Nm On no NO On fN PO -O NNV -- ^^ -^ NH NN No no nn of v0 0f
:.r .. .
•.. 00 co 00 00 00 00 0o 00 00 0 e o0 00 0 0 00
61 00 00 oe oe 00 oe co 00 eo oe eo 00 00 00
a. Ww WW WW WW WW WW WW WW WW WW WW WW WW WW

E mm ON -- mm mN mm NO mm nm v on On m ON
g . v0

00 nn n^ ON mn ^v non mm nm ^O ONm TIMm
•m N•

NN mN ^N W. ON mm roN Nm 00 nm pm n^ •m -NNrmN mn mm N- mm ^ n ON ON Of Om PO N^ moon O^
a. -n -n -n -n -N on ^ n -n Nn Nn ^n ^n -n NN

00 00 00 00 00 00 00 00 00 00 00 00 00 00
O. I. .. ^1 11 Ir I. I. rr I. r. rr .. II II
W.@I
• r pn On On On ^ n On On On ON On On On On O^
>. co 00 00 00 00 co 00 00 00 00 00 00 co 00
^. WW WW WW WW WW WW Ww WW WW WW WW WW WW WW^. no m- on -N NO 0n no mN NN N- mm ON mm 0m

00 Nm mm ON NN
gm

-N v- PO Nm ON on
mn Npr rom moon f0 mn mN nm mm Om - N no ron Nm - p Of

0P mn NN Nw onN -m moon Nm mm Om NN Om mm PmI ON ON NN -F n^ ON mn N p O p nro NN -N moon moon.. .. .. .. .. .. .
00 00 00 co 00 00 co 00 oo co 00 00 00 co

Om on fN NN ON Nm mm mmmn non Ulm m0 Om mmO. von nm mm m- ^N Nn nv Om ON No m0 00 00 ON
m. mm mc0. °0 0- °p rvm m^ mn nn of fm mm mf em mm^. NO• Non Nv ON NN non N- -0 Om NO fN of fn nnN. Nm ON No mm on fN N_ -O Om ON No Wm on Om
¢. Ory NO Ov en ro0 ON NO 00 v- ^m on n- - N NOa. n0 ON Nn non mP NO ON NN nm Nm mm m0 O- - NN• n0 0 00 00 00 O- - - ^ - - -ro non NN
M r nn on nn on nn on on on nn nn no on on on
W. 00 00 oe ee oo Oo 00 2! eo 00 0e o0 00 00

N. NN ron NN NN NN NN NN NN NN NH NN NO NN NN
mm dm mm mm mm mm mm mm mm mm mm mm mm mm

^ rr
m r - N n 1 N m P m m O H
61 - -
O.

C-13



C

r.r
ORIGINAL PAGE 13
OF POOR Q

6H33M

6H34M

8H1311

9HSIM

11H3OM

13H9M

1408m

a 16H27M

W 
18H6M

0 19M45M

21H24M

23M2M

I..

I_;

„s

90.000	 tB0.000	 270.000	 360.000

ORSPHA

SENSOR I ROLL RESIDUAL VERSUS ORBIT PHASE
HORIZONTAL ERRS MARK -0 .25.OEDREE6S
THE SEPRRATION BETWEEN ERRS 15 0.15
DATA START TIME:B21116.063354045

END TIME:821116.232203019

..1

FIGURE C-7. Sensor One Roll Residuals for Consecutive Orbits
	

F ^J

C-14



O
wn

o-
00r
00
n0romON

00

N
mn

o-
oe
00
mm°
nmNn
00

mnn

o-
00

11 0mm
oen
•onv
00

w
IDn

0-
00
00
NNro-
NM

00

!4

ORIGINAL PACE B9

OF POOR QUALITY
Nr	 -nr	 b
xr	 n

pr
0 0-

>r o eo
Or . r
.r o 00m r e mn
\r P rom
6 ^	 m m uwi¢r -O Nn
r'
>r o0 00

r n
m • m
n n n

o-
00 00 00
00 00 00
m y vn mm
mn nm mn
-o rom mm
nm mm emnn rov Nv
00 oe o0

weo w w
n n

o-
00 00 00
cc o0 00
^m twvw p/n
-• vro mn
mm mW --ron nn
00 co 00

W r m ♦ w N N • • n n • m mAI ro n n n N n n r
O O O O O .0 O O O O O O

r	 r	 r	 r	 r	 r	 r	 r	 r	 r	 r

r

i

r	 r.

i

r-

-- nn N o •w wm mN OW m y ♦ w we ♦ - Ow
on N- mw •P Wn mn mm ♦ ^ Ov wN nn
n nn On ♦ - nm w v- Wm rom wro wm- ^^ -- N- NN IN nN nn no

I^	 y > r
•N 00 0000 00 00 00 00 ea 00 00 mo 00 00

00 00 00 00 00 00 00 00 OD 00 00 00

dr 00 09 Ov no Wm m- mn ♦: 0^ 1" N^ ow
_	 +\'r $r mm

rr mm row -wW nw mw Om m ♦ mm mm
m

Om
mm
!,IC' N^ ^^ - N- ro- - - - N-

(,I -r p0 p0 00 00 00 00 00 00 00 00 00 00.^ Vr Ir 11 1r rr rr rr rr r r rr rry Wr
nn nN nn nry nn nry nn n- nn roroÌ 	y
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NI •m O• MOÔ Wn WO -N v- m0 me m- PP mo NP Wm mm Pn •N
I1 -P Wm On Nm re- mm •m Wn ON

h^ •- m0 -- •m WN Om mm
NI mm nn ON Pn mP Ph WO •n O- Nn W• ON n• Om o•n •O Pre
n 1 WN •v roN NN WO NN NO nP NN •o Om o n nn n- n0 OP n0
QI NN N• me Nn No reN Nn NN NW NP ON Nr PoP Nm NO NW NP.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
>1 00 00 OO 00 00 00 00 00 00 00 00 00 00 00 OD 00 00

1
O 0 O O O O O O O O O O O O O O O

>1 o e o e o o e e o e o m o o n o 0
1  N n D n n P N W m O W W • ^ N n az. N N m n • N n o n N re • o n vj 1 m m N • N m - W n W W n - n OW

Ina n n ro n ry w n n N 1•a1. i. N n n n ro n
o e O o O O D O o 0 o O O O o o O
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 m• Nm on MO m- On No NN vn nl• ON MW ON Nv Wn v-
1 Om vO m- vn On P^ ON m• 00 ON r , nm mW •- On W^ O•

•- Pn -m ON OW No on ON NO nn Pf Om •n mN -m nN- -- -- N- nro Nro nn nn nn •n •• •• N• Nn
i^ 1> 1
•N 1 00 :110 00 00 DO O- O^ O O O^ 00 O O O O 00 00

m1 00 oe oe eo 00 0o eo D p o0 0 0 o D o0 00
1 .. .. .. .. .1 .1 . . .1

.	 0
.. . . . . .. ..

ml WW WW WW WW WW WW
W
WW W W WW WW W W W W WW WW

•1
as

Mr
m-

W^
^n

W•
No

mn
NO

WW
nv

NO
Pm

Om
-P

n
W

O
n

mm
no

O•
0)

m• Wro O
P

W
m

no
WN

rrON
bl nn On mm VN N- mW ron n N ON

-V
on

0
• O n n No n0

•1 NN N- N^
74!

NO NO nn NN NO 7c! NO NO N^ N-

U -. oe OO oo OD 0O o0 00 00 me 0o Oo 00 00 00 00 00 00
.^ VI 11 11 11 1 11 11 11 1 1 11 11 . 1 1 1 11 11
y W 1

m Q:
nn nn

..
nN nro

14 ..
nn

..
nn

..
nn

..
nn

..
nn

..
nn

..
nn

..
nn

..
nn

..
nn

..
nn

..
nn

.
nN•^ >1 00 00 00 00 00 oe 00 eo eo 00 oe o0 0o Oo oe oo Oe

u 1 .. .. . . .. 1 .. .. .. .. .. .. ..
17 m1 WW WW WW WW WW -WW WW WW WW WW WW WW

W
WW WW WWy -1

wo
Wm vP ^N Om N• N^ m ON Wm 0O-: rm •W NO Om n• ON

U) 1 no NO ^N ON OO n• Wn me•^ n0 Wm -^ m• nn O- •- •^
m y m0 mO mO mn mn mP m IDo W^ mO

Momm m^ ON m0 mo N^
m NN N- Nm n^ n0 NO n0 n0 On- m- nn N- NN ON nn n0 0•'
JJ 1 nn nO MW nW n ^ n- n- n^ n- N^ nn n- n- n- n^ n- PW

i^
O

1 00 00 00 0o eo 00 00 oa oo eo eo 00 00 0o eo 00 00

-• em n- on o- em ^m nN on nn •n •P Wn an •- . Wn n-
m• vm o• No -v Pm no mn nW oo Pv no mn •o en W^n •W mo _v nr mo Nn nm m- Nn nW PO on •r me -•

(J i
1

- ^ - -N NN NN Pon Nn nn nv v• •• vo Wn

• 11 00 00 00 00 00 00 me 00 00 00 00 00 00 00 00 00 00
IM la 00 DD 00 O0 00 00 oe Do O p OD oe OO 00 00 DO 00 00

_ Q 1Z.
. .. .

WN
. .. W < .. .. .. .

nn
.. . .. .

onj E NO im
WwO

wo vo e= MO mN ON Ng nm No On mW. .EI •N NO mm mm NN On WO WO NN Wm YIN Nn vv m• nn W • nv
nN WO Wm nO W^ o4^p^,^ ON n- No 0 WN NO

NN O'N̂ "m• m•-n.•-o.•_..m n"-QIW N0 N'W-YP'WW- 'n).'-nm- On
•. nn

on
ron -n ron Nn NO NO Nn N;i No NO NO ^ n nn Nn Nn

00 oe o ee oe o0 00 Do 0o ee oo ee eo 00 oe o0 00
V. 11 1 11 11 11 11 t1 11 11 11 11 II 11 1. 1 rl 11

L:
WI
QI .. .. .. .. .. .. .. .. .. .. ..

1 nn on on on on enon on On on nn -n on an on on on>1 0o c^ 00 00 00 0o Oo 00 00 0o eo ee o0 oe Oo 0o ee
mi WW WW WW WW WW WW WW WW WW WW WW WW WW WW WW WW WW

! •n NO ON co ON v• n- W- m0. ON Wm. mm On m y WW NO vO
.
;

Om Mo mm Nr nW OW 10W ^^ r^ WW no ON •• •• No W- O^L
r^ Nv •W we ON Wr W On mm ON 00 on NN mn mIC Oo mO

1 WO NW nv ON nm vn NN ON NO NP mm WN WN MW -N Or WW1 NN nN NN ^N mro ON iPN WN vPo nN ^N mN.. mN mre.. Pn nfa.. •N..1
1

..
00 00

.
00 00 00

..
00

..
00 00

.
00

..
00 00 00 co 00

..
Oo 00 00

-^ W VN NO Mft No Ow N= NO Om mW Wv v0pl NN N NO nn no Or PP N O O.O W WN ^• v• vN nW WW21 Pm mm m0 WN NN NN NN No nn Wn nr Pn Pr rP NN PO
WI WW Or PO m@ Wn PO mm 00 0^ ^n no O^ ^Po Nn n® vo^1 on ON N^ ^ Ia N- ^0 ON Ulm N• vv vN NO nN ro ^ ^O ON NnFI Ov vn nN N- -O Om mP nW WN NW On ON N^ ^O Om Mn P-

' QI No on n- -m Nn no o• Oro No on ON NO D• vN NO on n-QI 00 ON N• vm ON No 00 ON N• vW WN NO mo ON No n- -nPI o0 00 00 OD 00 00 O- - -N ron NN NO 00
-N NN

00 DO DO 00 00 00 00 00 00 00 00 00 00 00 00 00 O pa I
NN Mn NN NN NN NN NN NN NNNN NN NN NN NN NN NN NN

s1
P.

_
NN NN NN NN NN Nro NN NN NN NN NN NN NN NN NN NN•

hl
mO mW mm mm mO OO mW OO OO mO WO OW WO OO mW OO mm

m 1 ^ N n v N m P m m D N n • n W n
01

C-17



ORIGINAL PAGE 19
OF POOR QUALITY

12H26n

13H34M

1H7n

2H45n

4n24M

6n3n

r 7n42n
H

9H21n
C

11nOM
C

12H39n

14H17M

50.000	 180.000	 270.000	 360.000

ORBPHA

SENSOR 1 ROLL RE610URL VER6U6 ORBIT PHASE
HORIZONTAL BARS MART{ -0.25 OEGREE6
""n.SEPARRTICN_BETWEEN_BAR6.16 -0.16 DECREES

"DATA START TIME:821214.122607064
ENO TIME:821216.143008812

I

FIGURE C-9. Sensor One Roll Residuals for Consecutive Orbits

i

i

C-18

III



i «i - o a - n - i - i^. nn F mn n mn F mn n on a

o.o.
!.

a.
o-
00

O-
00

O-00 o-
00

o-
00

o-
00

o-
00

o-
00

O-
00 O-00 o-

00
F .° oo ee oe o0 00 oa 001 co 00 oe co

Om
mi Omw 00

N01m• manyn• n0 No

now
on•m

"
antl

On
nn
nn

n0
-•

nm-
ai rv= nn Hama n« n^l rv• n• nn Nn nn nv

r
00 0o loo 00 oO o0 00 00 00 00 0o

`- OO
O
O O

O
O
O

O
O OO

O
O OO

O
O O

O
O
O

>. O O O O O O O O O O O
t.

•o nn •n mn nN
n
n

n
n

m
F

m
m n

m
n
mc.w. m

m
mN mw o

m
0w ow

n
m

F
m

m
m m

m
o
O

r m. N n n n n a N n n n r
g, 0 0 0 0 o e o O o 0 0

o em On -e o wpa emm Fen ON name on iona Fn w• ON NiO•: n• -m v- we -m NN
ron nn Fn

` .
00 00 00 eo 0o eo 00 00 00 0o00 00 00 00 00 00OT 00 00 00 oe co
WW WW WW WW WW WW WW WW WW WW WW

H Q a. ON -N Om -- on -o NO mm ..F nro •P
^. wm mm N mFD v• nm nw OF ON FO nm^•

R
/' NO

q. myMN TON- •mM- ONM- nmro- vnro- •oNN nmN- Mnro-
-•
ro- TO

-
k+ O° 00 00 00 0 0 00 0 0 O ° 0 0 00 0 0
Zw V•.•a Y.W 1

1	 . . . .1 . .. .. . 1 .. .
Nai

>^
•

F
.
F

..
Fn Fro

..
FN

..
Fro

..
nn

..
FN nN

•
nn nN

.•
ron

y Ir 00 0o eo 00 0o eo 00 00., .. oe o041
nJ
M s. WW WW WW WW WW WW WW WW WW WW WW
L

-.
.

N•
nn

nm
. m•

om•F
ON
No

TOn •OON
ro•
m• -Om♦. NOm-v

ON
ne

mm•m
IV N

.
MM
MW On pan 0 nm n m nm nP ON To •0

l(	 r m ' F- -m nn n ♦ n0 nm nF F9 FF no P•
777E

L

m
.
. 00 00 00 00 00 00 00 00 co 00

.	 .
00

^^ QLLLL
-- Mn on -n rom o• -- -m M- •m m-

•k	 r
'
.

M
-

mm
Nro

nnno -nPm
ne
On nm

• m
mm
Pm

nn mry Fn mo

V
^- -- -- M̂ME ron NM Fn

00 00 00 00 ee00 Oe O° O° 000o eo 00 00 00 0o eo 0o ee eo
m
Q 8'

..
WW WW

..
WW

..
WW

.
WW

..
WW WW

..
WW WW

..
WW WWEy

Z
mmnm -m

.P•-nm
O-
mN mN

wo mF-ro TOm - no
m •

mF
m0

w-
ro•

WO
romn- PP -m mn M• Nm mn Om Om mro n0.--.^.. _. ....^.^ . ^,_ _ 	 n'_<1

w•
'Mn^NM9m-NFmn FNan nnan ®n

NF
tl!an nman mman On

nF
on
NN

.. Oo 00 00 00 00 ee 00 OO 00 OO 00
W ^
0:
>i

r'ri
o0 o-00

-ri
Oo

on00 on
00

eri
00

-ri
eo on00 onOo on

00
o-

Y .. . .. 0 ?.
w.-. ww

mm wwmF wWN- Z-L
@-

wWON
wIII
ON

wW
Mn

ww
nv

ww
mm wwMn

WW
NoON

00 mo
m0

my
mF

Wn-- n0n mmroN -mm- om
mn

ON
n0

TO
mm nmron

-F-ro
n

nn
•NFH mNnN

PFNM nn
71!

mN
FN

a
mN on

m-
m•
m- mnnn

00 oe eo oe 00 00 eo eo co oe
.

o0

L am mo em m• •n No NP NO co mm ON
O.
Z' m•o• •na0

wa
om Mnmm

Fm
me

ow
mm

TOmn mm
nn mmnn mm

nn
0-nmW. NO mN roF n• An mm m• •n nm mP nm^.

P'
of
m•

n•an ••nm
en
n•

n.N
•n

M-
Fro

-Nro- ro-
-O -o

om onMn monma# am no O• •ro NO o• •N Poo on n- -n
a'n. ron n--0 -N

00
Nv0e •mee ON0o

NO
eo m-e- -ro- ro• v^

^® rm nm mn nn nn nn nn nn nn nm
-, '^. MN NPo PoN roN V roN MN Nro V roN ron

I ,
N.

mm
a"TO MN

mm
a"
mm

NN
m m

NN
mm NNmm

NPo
TO

Al"
mm

roN
mm

ron
mm

No

=N

m. n n v n m w m m o
{
I

a. -

C-19

ORIGINAL FACT F

OF POOR QUALITY



M X01+=V^

I .A
	 2 1	 m	 i	 a	 m1m	 m	 i	 m	

a1 .

I

ORIGINAL PAGE f9
OF POOR QUALITY	 `x

,

1
r

5"3211

7"it"

8"5011

10N29n

12118"

131147"

17"4"

18n43M

20M22n

a 22"1"
a
w 23n40M

J
0	 1"1911

2n5811

4"37n

r

90.000	 190.000	 272-000	 362.000

ORBPMA	 -

SENSOR 1 ROLL RESIDUAL VERSUS ORBIT PHASE
HORIZONTAL BARS MRRM -0.25 DEGREES
THE SEPARATION BETWEEN BARS IS 0.15 OEMES
DATA START TI"E1921229.053240460

END TIMEtS21229.061420139

FIGURE C-10. Sensor One Roll Residuals for Consecutive Orbits

C-20



Of 'POOR QUA^IfY

N. n ro m m • m m N n • N m r
w 1 ^ n m n m • m n W n n • n
m 1 n n n n n n n n n n n n n n
-1
O.DI

O- o- O- O- O- O- O- O- O- O- O- O-
a. 00 00 00 00 0 0 00 00 00 00 00 00 00 00 °000
a 1 .	 1 .	 1 .	 1 .	 1 •	 1 . 1 . . a	 1 .	 1 a	 1 .	 1 .1 .4 41
«. 00 oe m0 00 00 00 00 00 00 00 om o0 oe o0NI Nn NN Nn m• mm •N n• m- Nn n- +O Nn mN ON.1 m ♦ m• Pn no o• vn nn nn wm 00 mm -o ON nn
n1 -n Wm mN -n Nm •m oo mo nn nn • rn mw om

E. s1 m- mw m- oo mm on mN nr 4000 m- mn ON mn onP al NO n n no no nm no nm nw NN n n nn NN No no
¢ s 00 00 co 00 00 00 co 00 00 00 00 00 00 Oo

• O O O O O O O O O O O O O OO O O O O O O D O O O O O O
F s 1 a0 O O o o O O o O G O o 0 0_((( N ry w w c W • n m  m • ro o e

I 2^ • P O n n N • m w m m N o
. n O • m P N n n n P n m11

WI m m m m m
a
m N N n w m r w m

1 n n ro ro N N n n n N n r N N
C; O o 0 0 0 0 0 0 0 0 0 0
1 1 . 1 1 ,. 1 1 1 . 1 1 1

r

1 -n no Nm ON ron wm Pro •m ON m- n- Pm vw -N^,
1 mN n- mm ve n- nP no nm m+ Nm -• Nm -- Noi N nn mm n- n• ON no nn mw no wv ON v- nn
1 -- - - rvro nn roN nn nn •o v• ••

F.t . .. .. .	 . .	 ....	 . . .	 . .. .	. ..
.1 00 00 oe o0 0:- o- o- O- ;c; OO 00 00 Oo

a
.1 00 0o eo 00 0o Oe o0 00

cc
00 cc00 00 oe o0 00

1. .. . 1 .1 1 1	 1 •1 •	 . • 1
KI WW WW WW WW WW WW =W WW WW WW WW WW WW WW.^ QI Oro NO O- mm NN NO - NO •• no -W mn ron O-& SI rvM NnOnMCNnnP

Ow
Nn

nn
Om

00PP Nn
AN

mm
NP

-NNQ vPON Nwmw •vVN n•
NN

Om
nnMN No an mo mo -n n- wn mN Nn No ON mon - N m nw .+ m Nc rom n- N- N- n- N-

-^ 00 00 00 00 00 00 00 00 00 00 00 0o 00 00
y VI 1	 1 11 1	 1 11 1 11 1. 1 .1 .. 11 ., ,1 ,1
N WI

a- n1Y Nro nN nn nn nN n[. nn nN nn nro P;,; nN nro^y y >1 0o OO 00 00 00 00 00 00 00 00 00 00 00 00
ID . 1 •	 • . • . • . . . • • • • . a 1

^''
y
y

rl
-.

WW
ne WW

m-
Ws
P'

WWN WWm• WWO- WW
Nm

WWno WWon WW
wW

WWno
WWOo WWON WWNmt 1 •N rov n m mn Wm •• nm rvm en mm mN on on

'^
1 N- m- mm mo mw m y mn mN m- ON mw mm mm vro

C ++
1 on ON Pr. nN No mm nn n- n- on n- ON ON on

y
p }c , no no nn n- N- nm nw N- n- nm nm nn nN Nm

p 00 00 00 0o 00 00 00 00 0o 00 0o 00 00 00D

e

:

y G 1 -m nv •n NP aW nn ON nn NO ow •0 mn on1"^ 1 m Nm N- aP •N NN NorvW w- nm mN nm -m m- -N
G 1 1 NO WO mro no Wm m- nN Om ON NP No On vn

-ro ron nn ron nn on •• v•
1

>1

s^ eo °00 00 00 00 °OOltl 00 00 °00 °o°o e0 °o o° Oo o Oo
G

.
21

•.
Ww

.•
WW

.•
wW WW

.•...
WW

••
wW

•.
WW

•.
WW

•.
ww

••
WW

a.
wW

..
WW

••
WW

11
WW

r E ,
MN 00 -N -O -- NO N• n0 nro nN N- mN Nm

^. Nn
;N

rvm`.
MOO WO Nm m0 0• NN NW

^DN
m\
mo o,

mn Om ON	 G..
_.	 "^	 pN 1 ON

NO v-'n• vNnn
mmNn al NO

No wmNo
NOron ONNO NNNn nn NO -nomNo a-.N -Nv N•

-, 00 00 00 00 00 00 00 00 00 co 00 00 co 00
ul 1 11 11 1	 1 11 11 1	 1 1	 1 11 .. 11 11 11 „

a:
i^ on on an on -n on on on on en -n on on on00 00 00 oe 00 0o eo 00 00 00 00 00 00 00. . 1 . . •	 1 . . • • 1	 •
K, WW WW WW WW WW WW WW WW WW Ww WW WW WW WW

P m row nm rov m- n- NN NN N• mN NO N NO nm€ a
mm mm -N -m ON Nv m- ON mm am nW roo m y NnF

1̂
mN+n n-

-n mN
wm

wn+n Nn
Nm

NN
nN

Womw mmOn +mAm NmmN v- meNO - ry
mP

-
PWm- ♦ - roN - n ro mro Nro aro nn - ry ON

mN mN nN NN

I(

00 co 00 oe oe co eo oe oe oo ee 00 00 00

`-' on n- -m mn Nv we om m- -m mw No mry No Om0, WO 0- -N NO no am mm OW mm am m- -N ron
S, vN Tw WO mm om CIO mm am mm mm mN Nv •v w-wl o- - n No nv v- -n nv vm Pm ON NO am NN NOvn nN n- -O O- -m m y •N ON ro- -N N- -O ONw1 N- -e om mm WN Nv an Nro ro- ro om mm mr Nem1 n- -P ON no 0v vo ov an no o•+- -W On n.-4I ON nm mo ON No ON nW m0 ON NO n- -N N• vwr, 9 00 O- - -N nN nro NO 00 9 00

Wm mm mm mm mm Wm Wm mm mm mm mm mm mm mm
WI NN NN roN NN Nro NN NN NN ON nN NN NN roN' @1 NN NN Nro nN NN ry ry Nn roN Nn Nn V NN V 

02Porl
t, NN NN NN NN Nn roN Nro am NN roN NN roN NN NN

mm mm mm mm mm mm mm mm mm mm mm mm mm mW
rl
m, - N n • n W P m m O Po n •
o.

Cr21



606M

8"1314

943m

11145711

13N10n

14N54n

16e28n

18"7"

19"46"

211424n

23"4n

OH42M

2M21M

4n0n
w

5n39nt0 7M1 8n
o-

81457"

10"36"

ORIGINAL PAGE IQ
OF POOR QUALITY

90.000	 180.000	 270.000	 360.000

ORBPNR

SENSOR 1 ROLL RESIDUAL VERSUS ORBIT PHASE
HOR12ONTAL BARS MARK -0.26 DEGREE6
THE SEPARATION RETNEEN BARS IS 0.15 OEOREE6
DATA START TIMEM30113.063606627

ENO TIME W0120.120626114

FIGURE C-11. Sensor One Roll Residuals for Consecutive Orbits

C-22



URIGINNL PAGE it

OF DOOR QUALITY

:r
., M. m n m n n h n o m a n n m o m n o

FI n m @ m ^ • n m n n m m n m m m m n
x. n n n n n n n n n n n n n n n A
o.c.

o- o- 0- o• o- o- a- o- o- e^- o- O-
y . oo 00 00 00 00 00 oa 00 00 00 00 00 00 00 00 00 00 00
Q 1 •	 1 •	 1 1 • 1 I 1 • •	 1 •	 1 I •	 1 Y	 1 1 •	 I •	 1 1 •	 1 •	 1

w 1 o0 ao 00 0e ao 00 0o eo 00 co cc 00 0o an 00 0o eo
'."

no. cc 9 1: 9199 na=V min W o° NO no aim mo ;m =r ;"M unit 00; :i nou o• ^• nm no mn n- mw n- on mD N- N mn on no - D wW
Wm Wo nn mm nn Wn Vw my en nm INnn nw •o e@ nn nm Wn me

a nn nn T! nN N- nn n• n• ron Nm nm ron Nn Nn nn Nn nn nn
► . 00 00 ao Co 00 00 00 Co 00 00 00 Co 00 oe Co 00 00 eo

O 0 0 O O O O O O O O O O O O O O O
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0•+

' > 1 O O O O O O O O O O O O	 . O O O O O DHf 1 n o n o m n m n n e m n o o n
FY r-- 2 r • o - n • n n • m D N n m 0 W m

a. m e W n @ o n n • m @ o n n m n m
-

.+
I WI n W n m n m o n n n n n A • n n n m/. n n N n n n n N n n n ry n ro n ro N n

0 0 0 0 0 0 0 o D o e o 0 0 0 0 0 0

'

I ON mm no O- "N ON NO N• 00 IN -n n- mro O- O- m0 ron ron
OW -• -m m- 0n Nn W- ron mn nP O- W- -n m- en on mm onwn PW mw 00 - nl 0m N- on mW no 0e Om nn w0 Co •n NP

-

-- - nn nN Nn on wn on VV ee no nn noL
^^d 00 00 00 0- oo eo o- e- o- o- eo o- o- 00 C;.: o-

00 00 00 00 00 00 00 00 oe o0 00 00 00 00 Co 00 00
•	 . I	 . .	 , .	 .

WW WW WW WW WW WW WW WW WW WW WW WW WW WW WW WW WW WW
w •, On Om Om em mW em on P• NO -n no No On eo @m me W- nW
w r @°

NW 0Amn WnOn m-m• e-Wn WO •- nn OW
nm

••
ne

NW
PP mmO@ nO-n mAO none •-n- nwem 0n@o AnmW.'. F. An n- n- Wn m@ - nN No •e nm" T -n

ft
no OO nn N0 nnIJJ ^. h- ro- nro Nw N0 No NO HQ N- NF no N- NW Nw

00 00 00 00 0o 00 00 Co 00 Co 00 Co 00 0o eo 00 00 00L
}. N si .. .. .. .. .. .. .. .. ..
J •N ..

..
nw

..
nn

..
nN

..
wn

..
nro nn

..
wA nn nn

..
nN

..
wro nn AA wn

..
wn nn ww nA

aI >I oe oo eo 00 Co Oo Do 00 OO Co oe o0 0o Co eo 00 00 00
W4II y d WW WW WW WW WW ^W WW WW WW WW WW W WW W W W W W W WW WW

(n -. We NN Nro nw -e - ON n• no m- nm W@ N- mm no nN Co ww

A
on00 me00 m-0n W-

m0
roe
fn em@0 NP

MO
m010 OWWn mmMW

hro
00

mNmm OO
m- Amno

Nn
00

- O@O on00 On
m0

L .1 nmnN mmnro Wem• nmnro om
-F

nm
nro

weON nmAN meA-
on
Am

ONON no
n- WmON Wm

AN
elmrN mmON W@nro Nm

nN
^^ ra1. r 00 00 00 00 Co 00 00 00 OO o0 00 00 00 00 00 00 00 00

-n P- 00 Wm -m e- n- n- ww -O Ow NO
IN 00 -e -W OO wn

1 ^^ • @ nm N- ^N mm m@ n• No mo ero "a WO mw N@ mn vn om
'" 1 . ry Aa nm mo OR -e no

no m- na mm mn An @m Dn no NO -- ITam't I V r - -- -- - n NN NM" nn on nn ee VV v@ nn On

l.± Z . ;c; c; 0 00 00 00 00 00 00 0o Do 00 On DO 0o 0o DD ee
m :. 00 00 00 eo 00 oe o0 00 oe o0 co oe 00 00 Co 00 oe co

Z. WW WW WW WW WW WW WW WW WW WW WW WW WW WW WW WW WW WWF
•A 0m ON -0 W• em N0 No wn ne VN No wo we mm - MW nonw N- 00 W- wN ON n•• em N- P- AO 0m n- On - mm onr nn - 0 - • mm nn no n• 0e on WO -n'IN nn we mO en 00 m-F. en -- NO 00 ON 0° W w0 V- W- m- nN W- @- W- No9 r Nn "'nn Nw"'nn-' NN- .nA-1

V;.
.3-..IV	 . .NA._tlll_ Nn_n.n Mw Nn NA Nn'.. . . .

-1 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
U. I	 1 .	 . r	 . ,	 1 ,	 , I	 1 11 I  I	 .Wi
•. -n -N ON Nn O- Nn OA on en -n On On Ow On On wn ON Onoo Do 0o eo ee o0 00 00 00 00 00 00 00 Co 00 c^ ao 00
a, WW WW WW WW WW WW WW WW WW WW WW WW

..
WW WW WW WW WW WW••. no V1• N- -V Wm No •• Nm nm Fw 0- NW -m no IV n@mn -ro N- np em OW nm aw nm nn NN 0m em Fm "I

nO n@ nnr em Wm B0 Aw on en wn On OV V•@ @m
IN

On @W W- NO -O ^O
4 -@ nn - •O mm nN 00 PP In n- m0 IN tl- Ow n n Om N 0 me

V@ m
O
m mn Ow -n ew rvN -N n Wro PN on ON - N nro - 0 @-

I

, 00
..

00 .
00

..
00

.
00

..
Co

..
00

.
00

..
00

..
00

..
00

..
co 00

..
0.0 00

.
OD

..
00

..
Co

I(
I; ne VW OO On N0 mm MW WV Oro NO VN NO Om MW m• V" roe VV
1111 O, ro- O O- °N Nn on nV Vn mm mn nW On nn n0 mm @ O Om m -z. m- ^m WW mn m0 0m no nm nW nm mm @m mm mm @m @0 on n-W. me V- -N Nw nn An OW WN nm 0n no Ww F0 0m 00 ON :E, @W^. OW WO On A• e- -N ro- -O OO no On IV en nn Nn n- -Non An nn n0 O• em mw nm Wv ee en N- -O 00 mm Mn PW WWQ, w- -n no n- ^n mro NO OO ON NO 0e VN NO On n- -0 nn AO

a. Wm mm was •m mm mm m- -n w0 Oro ne •m nP nm m0 O.nNo 00 00 co:- -- - - - -ro NN n0 00 00 00 00 00 O^ -W,
@@ mm mm mm @m mm mm @m @mmm mO eo 00 00 0o OO oe 00Wr sry Nro Nn NN N N NN NN N N
00... 00 oO 00 .00 00 00 00'00 00 0o 00 co 00 00 00 00 00wi no wn wA no wn nn wn nw nn nn nn no An no nn wn on nn
on mm mm mm mm mm no mm mm on m@ mm mm mm mm mm mm mms,

m - ry n e n m w m m o n m t m_
0,

C-23

Y

Y,

r	 1

1



ORIGINAL PAGE 18
OF POOR QUALI7Y i'

r

f

i

l

i

is

1
i

3102410

3102910

510811

6104710

8n26n

1010511

11n44n

13H23n

15n2n

16104011

18HISM

1S1058n

21H37M

23n16n

0 0105510
C

2M34n

41013M

360.00090.000	 180.000	 270.000

ORBPHA

SENSOR 1 ROLL RESIDUAL VERSUS'ORBIT PHASE
HORIZONTAL BARS MARK —0.25 DEGREES
THE SEPARATION BETWEEN ERRS 15 0.15 DEGREES
DATA START TIMEr8S0202.032425071

ENO TIMEs830203.054050SSO

1 ..

r

1

FIGURE C-12. Sensor One Roll Residuals for Consecutive Orbits

C-24



r-

ORIGINAL PAGE ER

OF POOR QUALITY

N r O D n o n n m • N nP r
x•

n mn mn mn
N
n mn

m
n mn mn wn 0

n
O
n

m
n

O
n mn mn

w
M

Or
0.

>. o-00 o-00 o ^00 o-00 o-00 o-00 o ^00 o ^00 o-00 o ^00 o-00 e-00 o-00 o-00 o-00 o-00 o-oe

N:Nr OD•m 00mN DO-w eervw OOnn OOmm DOmry OO
mm e0

aN
e0ron 00-n e0

nN OO•N OOmN Oomw DOOm ee
nm

ov °a nn mm N- ^m nw om uo ne No M. ew o °mn 400".7r ON n• N• wm m0 mo on m• m- mm wm ww •m ON on ON me)r
Or ro- N• N0 N• ro• M1v n• N• n• rvn rvn nN rvm nP rvm N0 Nw1	 ..

EEEE
o0 00 00 00 oe eo 00 CO 00 00 00 00 00 00 00 00 00

+(	 I 0o 0e 0o 00 00 00 00 o0 eo eO oe 0o 00 00 00 o0 e0
>. 0 0 0 0 0 o N o 0 0 0 o e o 0 o v
2. m• -m

•M Nw
•
N w

m •
-
•

wm wm N• N• m
m M♦ m

O
0w P

H
<w+ vw w• nm ro

w mm m• m
N

nm
N
P nw m

N
m• O• mM

ro
•

N
N

-
w•$ ^ N H H N N N N M N N M H N N N H M

O O O O O O O O O O O O O O O O O
r-

. . r r . r r . r r . r . • r r r

i
am Om rv- mw Om ^m M- vn nn Mm nw ON •.0 NO nn •wr ro^ m0MM

•w
No

on
On-O nNMN m-ww NnOm -••M noPP nw-o m-av wwNN ♦ N-o - n

wv w0mm nipN- w-NNy r -- -- -- N- NM1 NN no on no Ov v• Ov WN ow

j oo ery o+• a ero o e o o o o- ° ° ° a °o °oo 00 00 oe o 00 0 0 o e o 00 o o o e
Yr WW WW WW W WW W W W W W WW W W W W WW W
e rm. mm vN no

nm
O vm

wm mn
N
P m n

-
0w NnNN Pm-n mm

f•
W

ON
Nm

O
n_

w a ww
Nry

No
NN

mmmw mw N-Nm •w mm nm nn -n vryOn nm Nn nm wo •mmm wn
u C. NN No n- No H- Ho He Ne No No n- No No No No NO NoI

,H
y r Y.e DD o0 00 oO co Oe co Oo Do Oo Do 0o e0 00 0 D o 0
m

O•w•
.. r. r. r r. + . r . . . r r r	 r

y •r Mn nn MM nn nn nn n n nn nn n0
n nn nn MM flM nn nn

w >. 00
00

00 oD o0 00 00 0o ee oo CO 0 00 00 00 00 00 00y
y r WW WW WW WW WW

..
WW

••
WW

♦•
WW

♦♦
WW

..
WW Ww WW

•
WW

.•
WW

..
WW WW

..
WW^rr ^ro

vv m^No Nw-m M•
ON

ON
m•

NO
Nn

wm
N^

no
m0

ON nN
NN mw

-N
00
ON

ON
w•

NO
nn Nmm- nv

NO
nN
•mw

1. mm ON mm mm mm mw mN mw
ON
ON mN mN mw mw mm mm mm Nor wN

Mn
Nm
nN

Nm
nN

mm
MN

NN
nM

wN
nM

n
MN wmnN mN

MN wN
MN

NwMN mm
nN I(N oMN wmnry mmnN mmMN MmMN

Q
r
r 00 00 e0 00 OO 00 00 OO 00 00 00 00 00 00 OO 00 00

Nr-1
r -N -mro- -Nmm

n- no
Ov

CO -n Nn vm we no •v wv o- roN nm vo
V r n no v•

NO
no
nm mM

Nm
NmO- -M

•w
Pv-NO no-v mn•w m0N- m• -m NO on

i • - ^N- -^ - NN MN on MM nM nv -v
vv

ON
vv m-

0w
Nm
wwt ^

a
r>.

IM c. 00
OO

00
OD

00
DO

co
OO

eo
OO

oe
00

o0
DO

00
OO

00
DO

oO
OO

o0
OO

00
OO

00
DO

00
OO

oe
DO

co
OO

00
OO/r r a •• ♦• ♦ •♦ • .• • • ..♦• ♦• ♦• •• a ••1

F• •1 2•
-j^

WW
mo

WW
-N

WW
WN

WW
no

WW
ww

WW
D-

W W
on

WW
nm

W W
-m

WW
ww WWNn mm

ww
M•

WW
ww

WW
roo

WW
no

WW
m-'S Nm NN Nm v- no mw •m Om mN row wN MN mo w_:.^^

-
__

'^`
r	 N-.ham-^—•mm nn -Nnv

ow
mg

P
Pn m^wN wwmv•- ww

v-Mn aNan nmon
NM
m- No

Nn
NowN -wmN nmON MyON6.r

roN NM NM nn .Nn. HM HM ron HM Mn Mn Nn MM roM Nn No Nn

or
00.r 00r^ 00r. 00.r 00rr ODrr 00

Ir 00 00rr 00 00 0 0
..
00 0 0 00 OD

.
00.

Wr
r. r+ rr rr r. rr r+ (r +^

•
6r
>^ nn en on on -n on on on on on on on -n ofl oM on on0c o0 oe o0 0.0 00 00 00 00 00 00 00 00 00 00 00 00
hr WWMM

NN
O-

WW
w-
0
Nm

WW
^N
OP
wN

WW
-Nw•
No

ww
--
MwroN

WW
Om
My
v0

WW
MNN-

WW
NO
N-
m-

WW
NN
MO

WW
•-
Om

WW
ONNN

WW
ONNm

WW
no
ON

WW
ww
vN

WW
m y
NN

WW
w0
w^

WW
vM
ow

•
Ov
MM..

OmvN..
NoNM..

OoMN-N Nn
ON
mN

Hn
nvN- On

w-
NwN-
w-

^n
mNMN

OmwmNN
M y
no-M

-0
-M

MD
mmmN

m0
wmNN

vN♦ mwro
Nm-m
wN

• 00 DO 00 Y. 0 00
..
00 00

..
00

..
00

..
00 00 00

..
OD e0 OD DO

.
OD

Or NN
-m
Nm

MNmw No
ON

ON
No

No
ON

on
Pw

M-
wm -mmm ON

m0
No
0-

on
-N

noN- on-ro M-
Nn

-m
nM m0nox. ON NN NN NN P- -ro NN NN Mw ww ww ww NIDW• ON on nv ON NM n• ♦ m Nw NP wm mm m0 ON NO am m0 00`.N. NOvm ov

mm
OMON Mro

Nw
NM
Nm

no
m•

N-
vn

-O
nn

Om
NO Nv

Om
vM
mm

Mn
wP

nM
No

MN
wm

N^
M; OM

-N
nmOrBr roN

Mn NOno Ov
0 9

Oro
Nw

NOw0
Ov
O-

•N
-n

NO
no

Ov
mw

•-
wm -wmm

On
m- M^-n -NMO mnON

M-
N• -v

Om^- Nr 00 00 00 00 O- -- -- -- -- -N NM MO 00 00 00
MN MM NN NN NN roH Nro roN NN NN NN NN NN No Mn MM Mnr .. wr 00nN 00NM 00NN 00Nro 00NN 00NM 00NN

CO
NN 00NM 00NN coroN 00NN coNN 00NN 00No 00NN 00NN

a.
DO 00 0n0 0 0 00 00 00 00 00 CO 00 00 CO 00 00 00I..
nM nM M nn nn . nn MM MM on on Mn on no nn

-g
Mn nn nnmm mm mm mm mm mm mm mm mm mw mm mm mw mm mm am mmP.

R-
N M • w w w m m 0 n M ♦ m rD n

c-as



ORIGINAL PALL° 19
OF POOR QUALITY

2n57n

2n58n

4n37n

6H1 6n

7H55n

304m

11H13M

1242m

1401m

16H9M

17H48M

19H27n

a 21 m6
w

^' 22n4Sn

J
CH24M

2n3M

3H42M

90.000	 180.000	 270.008	 - 360.000-.--

ORBPHA

SENSOR I ROLL RESIDUAL VERSUS ORBIT PHASE
HORI30NTRL BARS MARK -0.25 DEGREES
THE SEPARATION BETWEEN BARS IS 0.15 DEGREES
ORTA START TINE.830303.02574404

ENO TIME.530304 . 0342512'10

FIGURE C-13. Sensor One Roll Residuals for Consecutive Orbits
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ORIGINAL PAGE 69
OF POOR QUALITY
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FIGURE C-14. Sensor One Roll Residuals for Consecutive Orbits
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FIGURE C-15. Sensor One Roll Residuals for Consecutive Orbits
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Ô

.
O1 O.

1 W- N- mw On WT O• -P NW •- mm m y O p wtl nN vN Wm Nm
On Wg NO mr •n -m P- n0 mW m- -m m y on Wm mm -m No
nN wm Om nn NI -m •^ mm mm mp Nm on wo 00 v g NN.y 1 - -- ^^ n- NN NN on on on 0v vv v• mm wo mm^ 1

> 1
1i o0 00 oe o0 00 oe o0 00 00 00 oe o0 00 0o eo 00 00y. i^ ee o0 00 00 oe o0 00 00 00 00 0o eo 00 oe o0 00 00
0 A. WW WW ww WW WW ww WW WW WW ww ww WW WW ww WW WW WW

q l N- mw no wv ON No -N Wv No vm vm -n mw 0m nN vn Wp
f tel nv vm No ON NO Nv nm no -0 om -0 ow vw mm -e1F ♦ NO

•m Om
NW

-W
Am

GI
ml,V

ONon n•n- NNvo Wm
NO

nN
v0

nW
Ow

moN- mm
•N

W-
on

-m
•O

Nm
Nm

no
Nm

mm
NW1 QI N- N- P'- n N NN NN nN N- NN N- NN N- NN Nn T. N.

t	

u
.•^ -. 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00y tll 11 11 •. 11 11 .♦ 11 .. 11 1. .. 1♦ 1♦ 1♦ .^ ^• ^^
m w.

(	 •^^ a i nn nn nn nn ng riri r; rig nn nn riw nn lun nn nn r;4 rin+l
m

 :. 00 00 00 0o eo 00 0o eo 00 oe o0 0o ro eo 00 0o Oo
1
l	 4J

1
¢1

.
WW

♦
WW

.
WW

.
WW

..
WW

.
ww WW

..
ww

.
WW

..
ww

..
WW WW

..
ww

..
WW

.
ww,WW

..
WW

N -1 my m='
g m

No IW2 m O
wo noOn mW n• -n mW mN WW •W

m 1 m• mn ON ON m p m y m• no mw ON mm mm mW mm mn mm •-
y 1 0m mn mn m• on O ft 0 m on oft pro ON mn mm m y 06 on onm 1 r! gg n g g n 7! nN n nn on nn nN nn ov nN on on on
O 1 00 00 00 00 no 00 00 00 00 00 00 eo 00 00 00 00 00

' -m NN mm 00 -m m- -m NN n0 mm wo mw -v Nw on ON NoO
n

OW
no

W•
Wm

ne
On

ON
no

•v
NO

-m
-n

No
VP

no
m-

mm
-0

mN
mW

-Om. m0
nn

MN
no mm

wm
ON
On

-W
v0U 1 -- - -ro NN Nn Nn gn nn no vv v• vv wo mW1

1•a ^ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00n. 0 0 00 0000 00 00 00 00 00 OO 00 00 00 0 0 0 0 0000	 -1 •• • ♦• • .• . •. .♦ . • ♦• .• . . ♦• •1$1 WW WW WW WW WW WW ww WW ww WW ww ww ww ww WWF . m• mw .- Wm m0
N w 00 n0 N- ww wo m- m- ^W -m no gm^. mm NN

;;
00 MN m0 N o N^ nm Nn wo mm wn Om -N g 0 Nm m01 mP W- No

n0 Pm 0 -P 0 ma v- Nn nm ON N•. -A. AO -N
«1 nN nn n- vN g v MN v g g N n0 g m nm •m vm V . gN Nn^•"-"-'"•..`..-^.^.^a. Nn rvn No

o nnn Ng nn Nn Nn nn no nN nro NN NN No nn Nn
-1 00 00 00 00 00 00 co 00 co 00 OD 00 00 00 co 00 00

.1 .1 1. .1 1. .. 11 1. .1 11 •. 11 1. ^^ .1 .. 11
WI
W :
al .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

• 1 ron On .g On On On On On On On On On ON -n On On on_	 DI
1

00•. 00 00 00 00 00 00 00 00 00 00 00 00 00 00 co 00
R^ WW WW WW

•
WW

..
WW

.
WW WW

..
WW WW WW

•
WW

.
WW

.•
WW

.•
WW

.
WW

.r
WW

•i
WW

-1 on •N on vm w0 Wm WO Om wm mm vm No no nn ON no onNm nm No Ov n m0 OO -O vm No wo n- on w- vm m0 00O- nm n0 v0 v0 N- Nn m0 no nn mN -n Nn No -m N- Nn♦ Ww Ww no nN ^m mm mm WN mw no ON mm wn nm am NN -W1
u!'!

-N WN ON mN wM mro vn nn nN . P m- mn •N wN mn vN1 • .

L'

. 00 00 O p 00 Op 00 00 00 00 00 co OO 00 co 00 00 00

wo mn Nm ON nm on n- -m On No ON nm mm W- -m ON NO
ml ww ON No ON No mm m0 00 O- . N N- -N No Wv vv vo mN$1 no Wm mN NN NN NN Nn nn nn nn nN NN Nn NN NN NN N•
wl on gv vn ng n o mW wP

No OR
mw. WN Pv vm m0 O- -vOn nro No g n N^ .O Om m• on nn nm nN NN rop 00 Om m0I «1 on MN N- -e On mm wW wm m y 0n nN n . -W mm mw mya. •0 ev ON NO On

N n n- -m mn n- -m on n- ^W mn NO Ov ON
N . On nn nW ON m0 O^ -n nm mw wo e . -n n- - N N•
«1 DO 00 00 OO O0 O-

^
- ^-- -

ONO7. nn NO O0 00
ml

..
1 nn no. no on no on on rig no no no on no nn no vo vv

W. NN NN nN mm NN NN NN NN NN Nn nN NN NN NN NN NN NN$1 mp wo mm mm ow mm mm mm mw mw mm mm mm Wm wo pm mm..1 00 00 00 00 00 00 00 00 oe 00 00 00 oe 00 co ee pp
FI on mm on no no on on no no on no on on no on on on

MW MW mm mm mm MW mm WW mm mm OW mm mm mm MW Wm WmN.
-1
ml - n n v m w w m m o - ro n a m W n

i OI

C-37



ORIGINAL PAGE 18
OF POOR QUALITY

O"23n

Cn37n

2n16M

3n54n

5n34M

7"12"

8"51 n

I OH30n

12H9n

13H48n

15"27n

17"6 n

18M45M

m
20H23M

H
22H2M

m

a 23M41M
a

1"20M

2H59M

90.000	 180.000	 270.000

ORBPMR

SENSOR I ROLL RESIDUAL VERSUS ORBIT PMRSE
MOR120NTAL BARS MARK -0.25 DEGREES
THE SEPARATION BETWEEN BARS IS 0.15 DEGREES
DATA START TINE:930606.0023S1736

ENO TIME:830607.0259S6216

`i

a

360.000

FIGURE C-19. Sensor One Roll Residuals for Consecutive Orbits
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APPENDIX D

This appendix contains plots and statistics for sensor 2 roll
residual ver-;us orbit phase from the ascending node for all orbits in 23
data segments, The 23 segments are presented in sequence from the
earliest segment to the most recent. Figures D-1 through D-23 provide
plots and Tables D-1 through D-23 provide tables of statistics computed
by orbit for each segment. Tables D-1 through D-23 are organized
vertically by orbit number and horizontally into the following six
columns:

(1) ORBIT TIME START/END:	 Orbit start and end times in the format
YYMMDD.HHMMSSMMM, where:
YY... Year
MM... Month
DD... Day
HH... Hours
MM... Minutes
SS... Seconds
MMM... Milliseconds

(2) (X,Y,REC) AT MIN X/Y: Provides the coordinates — orbit phase (X),
residual value (Y), and record number (REC)
-- at which the minimum values occur. The
upper line gives the minimum orbit phase (X)
coordinates and the lower line gives the
minimum residual value (Y) coordinates for
each orbit.

(3) (X,Y,REC) AT MAX X/Y:	 Same as (2) except maximum rather than
minimum values

(4) MEAN Y:	 Full-orbit average of roll residual.

(5) Y-RMS/STDV:	 For each orbit, the u ' 	
._

pper value is the root
mean square of roll residual and the lower
value, the standard deviation.

(6) POINTS:	 The number of points contained in each orbit.

Table D-24 provides mean, peak-to-peak and standard deviation of full
orbit average roll residual for each segment. Note that only orbits with

f	 at least 350 data points were used in compiling these statistics for each
segment. The number of orbits used is provided.

D-1
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FIGURE D-9. Sensor Two Roll Residuals for Consecutive orbits
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FIGURE D-16. Sensor Two Roll Residuals for Consecutive Orbits
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