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STUDY OBJECTIVES (U}

® DETFINE NON-PHOTOGRAPIIC ATTITUDE MEASUREMENT AND REPORTING
SYSTEMS FOR PROVIDING ACCURATE, TESS THAN 30 EEC ERROR (10},
POST-FLIGHT DETERMINATION OF SENSOR SUBSYSTEM ATTITUDE DUR~
ING STEREO OPERATION,

' ® TOR EACH SYSTEM DEFINED PROVIDE: .
— DESCRIPTION: EQUIPMENRT AND LOCATIONS wﬁ

5V IMPACTS: WEIGHT, POWER, INTERFACES, TEST

I

ESTIMATED PERFORMANCE AND ERROR ANALYSIS

|

PLANNING ROM COSTS AND sCHEDULES

!

DATA PROCESEING AND BEPORTING

—SEERET—/H
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GROUND BULES AND ASBSUMPTIONE (U)

BII&“OOI%WQ-GQOQ.«;;-?{& Bev A
Poge : ’

ERROR I8 BETWEEN TCA ALIGNMENT CUBE AND ORBIT PLANE
COORDINATES IN ROLL, PITCH AND YAW

ACCURACY GOAL IS 210 SEC g
BYETEM IS AUXILIARY TO 8V OPERATION ~ NO FULL REDUNDARNCY
EPFECTIVITY NO LATER THAN SV-18

MEASUREMENTS NEEDED ON AT LEAST 18% OF TOTAL 88
OQPERATION WITH ANY OPERATION BEING AT LEAST 10 MINUTES
OF STEREC PHOTOGRAPHY

EQUIPMENT MAY BE LOCATED ON 88 HARDWARE

Approved for Release: 2023/03/06 C05141849
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APPROACH (U}

Hev A

PREVIOUS STUDIES CORCLUSIVELY SHOWED THAT METHODS MOBT SUITABLE
FOR P~-08 APPLICATION AND ACCURACY GOAL ARE STELLAR BYSTEMS,
THESE SYSTEMS COMBINE CELESTIAL REFERENCE, STAR SIGHTING INFORMA-
TION, EPHEMERIS DATA, AND VEHICLE MOTION KNOWLEDGE TO PRODUCE AN
. EARTH REVERENCED A,’r‘ff TUDE. NECESBARY EQU IPMENT ITEMS ¥OR THE
SYBTEM ARE: A DATA PROCESSOR, A DATA LINK, STAR SENSORSE, AND
PRECISION BATE GYROS, OPTIONAL EQUIPMENT ITEMS FOR IMPROVED
ACCURACY ARE A DOPPLER BEACON BYSTEM AND ON-ORBIT DEFORMATION

MEASURING DEVICES,

~SECREF-/ H
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PROCESSING CONSIDERATIONS (U}

ONBOARD PROCESSING

® HEQUIRES ADDITION OF COMPUTER TO 8V
CAN GIVE DIRECT READOUT
REDUCESB DOWNWARD DATA FLOW

NEEDS EPHEMERIS INPUTS

¢ € & &

PROVIDES ALTERNATE/BACKUP FPOR HORIZON SENSORS

GROUND PROCEBSING

® RAW DATA REQUIRES HIGH DOWNWARD FLOW
DATA FLOW DOWNWARI} ONLY
FEWER CONSTRAINTS ON COMPUTATIONAL TECHNIQUES

MORE ACCURACY

t
® ©® € @

USES EXISTING GROUND COMPUT ER(S)

~SEEREF-/ H
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DATA LINK CONSIDERATIONS (U)

TELEMETRY

® NO ADDITIONAL ASBOCIATE INTERFPACE REQUIRED

FEW PHYSICAT LIMITATIONS ON AMOUNT OR TYPE OF DATA

UTILIZES EXISTING P-95 TECHNIQUES

RAW OR PROCESSED DATA EABILY ACCEPTED

DATA PROCESSED AND ATTITUDES KNOWN WHEN FILM I8 AVAITLABLE
EING PRESENT EQUIPMENT WOULD AVOID HIGH EXTRA COSTE

& & @ @ @

MATERIAL MARKING

® MINIMIZES TELEMETRY INCREASES

@ LIMITS ON AMOUNT OF DATA AND TIMING OF DATA

& REQUIRES ADDITIONAL ASBOCIATE INTERFACE

@ ATTITUDES NOT AVAILABLE GNTIL AFTER PILM IS RECOVERED AND PROCESSED

%

OTHER (E.G., RECOVERABLE DATA TAPE)

& NO FURTHER SENSOR SYSTEM IMPACT AND RELATIVELY SIMPLE RV INTERFACE
# ADDITIONAL HARDWARE REQUIRED

® POSBIBLE LIMITATION ON AMOUNT OF DATA

# ATTITUDE OR ATTITUDE DATA NOT AVAILABLE BEFORE RV I8 RECOVERED

~SECREF-/ H
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STAR DETECTOR TYPE TRADE-OFF¥B (U)

WIDE ANGLE TRACKERS/SCANNERS

® TRACKERS , '

- WIDE FIELD OF VIEW: DNSTALLATION DIFFICULT
=~ MECHANICALLY COMPLEX

- }\;’IQ(BDJERATE DATA REQUIREMENTS

~ SIMPLE PROCESSING

® SCANNERS

WIDE FIEID-OF-VIEW: INSTALLATION DIFFICULT
HIGH ACQUIRED/STORED DATA REQUIREMENTS
COMPLEX PROCESSING

MORE SOPHISTICATED DETTCTORS

I

I

!

i

FIXED &ENSO BE
@ ACCURATE DISPLACEMENT HISTOHRY BETWEEN BIGHTINGE NECESSARY
@ STAR DATA ACQUISITION AND STORAGE LOU;’
& MECHANICALLY SIMPLE

€ NARROW FIELD-OF-VIEW

SEEREF-/ H
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SENSOR LOCATIONS

MINIMAL STRUCTURAL IMPACT
OAL -~y e
/

ADEQUATE BPACE AND FIELD-OF-VIEW

ABCENT PROTECTION PROVIDED BY PRESENT SHROUD

@ @& &

CARE REQUIRED TO PRESERVE TCA THERMAL
ENVIRONMENT

MINIMAL STRUCTURAL DEFORMATIONS

e ® ADDITIONAL ASSOCIATE INTERFACE
SENSORS ON TCA FRAME ® OAL BETWEEN SENSORS TO IMPROVE ACCURACY

A} e

@ RCM PRIME STRUCTURAL MODS AND/OR
SMALL DIAMETER DETECTORS

& ONLY MINOR ASBOCIATE IMIPACT

@ REQUIRES ASCENT CONTAMINATION PROTECTION

@ OPTICAL ALIGNMENID LINK, OAL, TO TCA REQUIRED
FOR DESBIRED ACCURACY

® ARM ELEMENTS REPACKAGED BUT ALL SENBORS
N ONE MODULE

B
SENSORS IN APT SECTION 4 o COOD FIELD-OF-VIEW
A) ON ARM SRR
® EQUIP SECTION AND RCM PRIME STRUCTURE MODS
B) ELSEWHERE
: ® OALTO TCA AND ARM GYROs
® REQUIRES ASCENT AERO AND CONTAMINATION

FPROTECTION

SEEREF/H
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GYRO LOCATIONS
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i ER R

MINIMIZES STRUCTURE DEFORMATION BEFPECTS

EYFECTE TCA THEBMAL ERVIRONMENT

ON TCA FRAME

ADDITIONAYL ASBOCIATE INTERFACE

¥ SUPPLEMENTAL GYRO PACKAGE
~ INCHEASED HARDWARE COBIS
~ HIGHER DATA LOAD

i @ IF RELOCATED (VROM ARM) P-05 IRA

~ CUMBERSOME 8V TEST FLOW
- EXTENSIVE MODULE LEVEL TEST IMPACT

PRESENT P-85 GYROs ARE USABLE
-~ NO CHANGE OF ARM
-~ MO INCREASE INDATA LOAD

OALTO TCA REQUIRED TO MEET ACCURACY GOAL

MINIMUM, IF ANY, ASSOCIATE IMPACT

/H
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GROUND PROCESSING

@ MINIMUM CHANGES TO EXISTING 8V
@ EXTRA FLEXIBILITY IN DEVELOPING BOFITWARE
® LATER ADAPTION TO ON-BOARD PROCESSING IS FEASIRLE

TELEMETERED DATA

@ RINIMUM ASSOCIATE IMPACT
€ DBEST BUITED FOR RAW DATA
@ CONPATIBILITY WITH EXISTING SYSTEM

FIXED SENSOR

$ LOW STORED/ACQUIRED DATA REQUIREMENTS

® MECHANICAL SIMPLICITY

© SUITABLE HARDWARE DEVELOPED AND/OR QUALIFIED
® HRELATIVE EASE OF INSTALLATION

EQUIPMENT INSTALLATION

@ SENSORS ON TCA FRAME: MINIMUM STRUCTURAL DEFORMATION
AND EASE OF INSTALLATION

®  PHRESENT IHA, IN ARM, USED: MINIMUM 8V IMPACT
8 OPTICAL ALIGNMENT LINK, OAL, UPTIONAL TO IMPROVE ACCURACY

~SECREF / H
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SYEIEM OPERATION
A o 4+ N STARS
[ CTAKE TIME

TAKE TIME

ﬁ(.
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Detector
Qualification Status

Envuracy

1o}
Field of view
Aperture Dia,

Star Magnitude

%]

ur Shield Dimensionsg
{e8t. )

r

Cost

L

.

Y & A
Data Reguirements

e

Approvicg‘qg Release: 2023/03/06 C05141849

STAR SENSORS (2

PER VFHICLE)

BIFOG3¥VX2w0902?8~73fﬁé&.& )
Page Lz

BOLID STATE SENSCR

N

i/ \

4 \éfb/f

& Bilicon Detechors

Just Neow Completing Flight
Qual.
———
Randam & sed
Systematic £ 526
100
2.75 im.

3.0

3.8 Dig. x 7.8 long
LB Y e
6.6 pounds
2 waths

Max. B.6 in dia.
1l ine long

135K

Bmg accuracy time word
+ 1it identification

Flange

IMAGE DTISSECTOR
g

N
P :
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el

1 Tmage Dissechor

Qualified

o
&
f

Rendom 10 B
Systematic 7

{
e

e

82 Zquare
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&

12" % A" ¥ 5,p57
18 pounds
10 watts
Max. 12 in da.
15 lomg
TEK
13 it digital word
each a¥is
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PHOTO MULTIPLIER

2 Photo Multipliers

High Likelihood of Qual.

Random L
Systematic L

Ay 1y
foa R
e3f 0

He

5.5
6" Dia. x 10" long

10" Dla X 10" Long
30 pounds -
15 watt

Max, 11 in dia.
22 long

250K
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EQUIPMENT — QOPTICAL ALTGNMENT LINK

COST BETIMATES

Configuration/ Recurring Total
Supplier Bendom Acouracy fual. [ost {& Units) & Tnite)
T ot ey & o NS ey 51y
Barnas 2 axis/3 Bed & 180K % 2B0¥ 4 LOUK
Twist axis/D Geo & 1508 $ LOUK 4 SBOK
Yerikin Hlmer 2 axis/3 %ed 7 4 Boox
e B Pl
3 sxis/3 sec ? £ 1.2 1
A 5 , .
i 2 axis/3 Gsc § 120K $ SO0K % 620K

{image disgschor)

#Egtimated ne contact

%.g’""'::"’“‘v M’”“""“tf‘” ﬁ
SLURE
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NADIH POTNTING ERRORS

T = 370 SEC T = 35 SEC T = 90 SEC
FRECR SOURCE SOLID STATE THMAGE DISSECTOR FHOTO MULTIPLITR
e
A B G A 5 G A B ¢
Star Bprnsor Random & & 5 10 10 lel H I I
Star Seneor Systemalic 6 é . o 7 7
{0 refersnce cube) ' i ' 5 5 5
AT, Rs 3.7
o e s R R
DAL Systamatio O —— o e o 5 A
*itiitude Solution I ’
Ervor (2 aris) 3.5 b | s o189 | 192 | 21 10 11 13.5
;
Velicle + o ’
Struckural | Fre S R T T P T P
Structural Frawe -
Fi%

N Frame Only — & o e 125 e 1 e
Undetectable Frame Shift 30 30 — 0 0 e 30 a0 e
CAL Random h.2t L.e Lep Lo Lo ‘
Ephemeris L L ] kI i L L 4 4
Tobal B35S 2 35. 7 36 36 22 @32 EE 15

3 : 3 p
«%\L A X B %
Avtitude Bolution Errcy = (2.6 x E; o * 2 ;,f ¥ Ol Q’E)l/g
13
g = .18 } (Gyro ¥oize Tower)

'&:"h&‘ -

4 — No CAL

B o~ (AL T34 to Oyros '
-

AT SR E ] o 3 ) 2
C OAL'S Benzor to Sensor and 04 o Gyroes
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ERRORS

Brhemerdis Errora

204
184

T
PITCH ATTITUDE ERHOH, SEC
EEERS

%*J 1

rack error

maLE

~4rack error maps inmbo roll srror
s~track error waps inbo yaw errort
into rdtch error

arror has no first ofdor effect

via cross-track velocity error

Lo T A N scs g 5 O € &
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©o 12 4 &
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=1 &
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O 50 100 200 500 1K 2K

Crong-Track Error (£1)
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EATIMATED ERRCR IH FPITTING STRUCTURAL DEFLECTIONS

TS K e T
140 ARD ERC

3rd HARMONIC

PHOTO MULITELIER
SENSOR -y

1

: L + ¥ 7 ¥ ¢ 7
30 L B0 &0 80 LW 200 300 500 500 600 80D
TIME BETHEEN STARS O ONE SENSOR - SEZCONDS
&0 80 100 120 160 200 500 600 BOD 1000 1800 140U

SOLUPION TEME -~ SHCONDE
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ATTITUDE SOLUTION TIME VS STAR MAGNITUDE

110G -

200 +

&00

500 T

Solution "“ime

time betwsen stars in

& FOV Sensor (FPhoto Mulbiplier)

B POV (Image Dissector)

FOV Bengor {Solid State)
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GROUND DATA PROCESSING

DATA FLOW

Fphemeris
Data
Cutput
Tipe/
j
L
Praze I FPhasa 11
Dats Smm— Data
Frooessing Processing
Telometey Preprocessing "
: e fepord
CeCON. i data PR
E p ard SOLNE
and and & Qt"")
conversion Kalman Filter | e
to
engr, writg

Time corrslated
tast eztimate
of attitude

o &
reporting format
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RECOMMENDED SYSTEMS (U}

THE RECOMMENDED 5YSTEMS ARE A SERIES OF SYSTEMS IMBODYING THE S3ELECTED
APPROACH FEATURES AND COVERING A RANGE OF PERFORMANCE AND COSTI, AT

ONE END OF THE SERIES IS A SYSTEM WHICH ADDS ONLY JMAGE DISBECTOR SENSORS

TO THE TCA FRAME FOR AR OVERALL ATTIIUDE OF TCA REFERENCE CUBE ACCURACY
OF APPROXIMATELY 30 éﬁ" AT THE OTHER END I8 A BYSTEM USING PHOTOMULTIPLIER
SENSOHE AND OPTICAL ALIGNMENT LINES BETWEEN THE BENBORE AND ARM GYROS
WIICTE MERTE THE ACCURACY GOALOY 10 S)}:E‘ THE ADDITIONAL OPTICAL LINKS

OF THE LATTER SCHEME SUGCGEST REMOTE MOUNTING OF THE DETECTORS SINCE
DETORMATION IS NO LONGER A CONCERK, THERERY REDUCING ASSOCIATE DNTERFACE
IMPACT AND FPACILITATING INSTALLATION, SCHEMES USING SOLII 8TATE DETECEORS

ARE NOT RECOMMENDED BECAUSE OF THEIR LONG 30LUTION TIME,

SEEREF-/ H
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SUMMARY OF CANDIDATE SYSTEMS (U)
e e e P S
g s DOPPLER
SGLS TRACKING RACE G
SENSOR PARAMETER
NO OAL | OALS OALS
OAL ARM/TCA | AFM/SENSOR | ARM/SENSOR
e
ACCURACY, SEC 10 | wo , )
5 AXIS N Aﬁm,’mw 46717 88/17 23/11 22/10
IMAGE A@gg% 120 166 211 251
DISSECTOR fie
70 SECONDS -
. N . X £ YWE o .
SOLUTION TIME ﬁwﬂig”égg 25 50 75 50
COST*, $1,000 F e o onn e 1o
TOTAL/NONRECURRING | 92 40/1, 880 | 7,243/2,008 | B,585/2, M5 8,887/3,185
ACCURACY, SEC 1o oy s y =
g AXIS NADIR/YAW | o2/ 17 33417 16/10 15/9
A WEIGHT i .
PHOTO MULTIPLIER POUNDS 137 152 228 248
180 SECONDS
SOLUTION T IME A POWER -
WATS 30 55 80 85
CQS’}T%‘, %1, 000 - ry mm 20 o a0 /o moo S61 S TR
TOTAL/NONRECURRING 6,770/1,862 | 9,068/2,360 | 10,180/2,522 10, 888/, 702

SEQREF- / H
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8V IMPACT

THE IMPACT OF ADDING ANY OF THE RECOMMENDED SYSTEMS TO THE 8V I8 SMALL.
BY THE USE OF THE APPROPRIATE SIGNAL CONDITIONING DESCRIBED, THE EXISTING
TELEMETRY 8YSTEM CAN HANDLE THE ADDITIONAL DATA, COMI‘&*I;“QND AND POWER
INCHREASES ARE SMALL AND CAN BEADILY BE ACCOMMODATED. BTRUCTURAL
CHANGES ARE EABILY MANAGED SINCE ADDED EQUIPMENT IS LIGHT WEIGHT AND
LOCATIONS HAVE BEEN SELBECTED TO AVOID REDESIGN OF PRIME STRUCTURE,
EXTENSIVE ANALYSEIS WILL BE REQUIRED TO INSURE THAT AN ACCEPTABLE SENSOR
BUBSYSTEM THERMAL ENVIRONMENT I8 RETAINED, ALTHOUGH IT APPEARSE TO BE
NO PROBLEM FOR EXISTING TECHNIQUES, AND TO ACCURATELY PREDICT STRUC-
TURAL MOTION AND STABILITY AFFECTING 8YSTEM ACCURACY, B0ME UNCERTAINTY
EXISTS INTHE AREA OF BYSTEM CALJBRATION, WHICH CAN ONLY BE RESOLVED BY
DETTER DEVINITION OF THE SYSTEM TC BE USED, MORE KNOWLEDGE OF THE EXIET-
ING IN-FLICHT ENGINEERING TEST CAPABILITIES, AND DESIRED LEVEL OF PERFORM-
ANCE., DEVELOPMENT OF ATTITUDE SOLUTION ALCORITHMS AND IMPLEMENTING
SOPTWARE IS BASICALLY THE BAME AB THAT DONE FOR THE QUANTIC EXPERIMENT
HOWEVER, PARTICULAR ATTENTION WILL HAVE TO BE GIVEN TO HANDLING AND
REPORTING METHODS WHICH WILL ASSURE TIMELY DELIVERY OF THE ATTITUDE
INFORMATION TO THE INTERESTED USER.

SEEREF-/ H
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STAR BENEOR (88} DATA PROCESEING (U}

§ THOTO MULTIPLIER 2)

SIGNALS © HARDWARE REQUIREMENT REMARKS

1 DISCRETE EVENT/SS ® MODIFY DIU TQ ACCEPT (1) : ADDS 8-BIT DATA COUNTER
- SRR G ATy BT e 4 § ¥

1 MAGNITUDE ANALOG/SS DISCRETES/SS AND RESOLVE FOR 55 1 AND 2
TO =1 MILLISEC., UPDATE

REM?:TTI‘I(}N RATE - 10 SEC EVERY 100 MILLISEC., OUTTPUTS ADDS (2) 8~BIT STORAGE

TO PCM & DISCRETES SAMPLED REGISTERS AND DRIVERS

AT 20 8PS, ADDS ONE ANATOG/DISCRETE

® (1) ANALOG/8E DIRECT TO PCM BLICE TO PCM SYSTEM

SAMPLED AT 20 5P8
PREBSENT SYBTEM CAN BE

UBED POR DATA BTORAGE,
READOUT AND COMMANDING

& RECORD DATA FOR A MINIMUM
OF 10 MINUTERS ARD UP TO
20 MINUTES/REV MAX

@ 8 DEDUNDANT ON/OTF COMMANDS

SEEREF-/
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STAR BENSOR (88y DATA PROCESBING (CONT.)

@ SOLID STATE (2)

SIGNALS HARDWARE REQUIREMENT REMARKS

& DISCRETE EVENTS/SS ® MODIFY DIU TO ACCEPT (6) ADDS INPUT AND DECODE
DISCRETES/SS; INENTIFY ONE OF CTRCUITRY, $-BIT DATA WORDS

6 MAGKITUDE ANALOGS/5S SIX AND RESOLVE TIME OF FOR S 1 AND 2

REPETITION RATE — 10/SEC OCCURRENCE TO 8 MILLISEC. ADDE INPUT AND MULTIPLEX

UPDATE EVERY 1.0 SEC, OUT-
PUTE TO POM 8 DISCRETES
SAMPLED AT 10 8P5,

CIRCUITRY, SINGLE ANALOG
OUTPUT BUFFER

ADDS ONE ANALOG/DISCRETE

@ MODIFY DIUTO ACCEPT {6) SLICE TO POM SYSTEM

ANATOGE/88 MULTIPLEX TO A

ST RV 4 !
SINGLE OUTPUT TO POM AT PRESENT BYSTEM CAN BE USED
10 8PS FOR DATA STORAGE READOUT,

AND COMMANDING
@ RECORD DATA FOR 10 MINUTES

MINIMUM, AND UP TO 20 MINUTES/
REV MAX.

@ 5 BEDUNDANT ON/OFP COMMANDS

SEERET / H
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SENSOR (88) DATA PROCESSING (CONT.)

@ IMAGE DISSECTOR (2)
SIGNALS

1~ X POSITION ANALOG
1 - %Y POBITION ANALOG
1 - MAGHITUDE ANALOG

REPETITION RATE —
CONTINUOUS

HARDWARE REQUIREMENT

& NEW DEVELOPMENT OF DUAL
CHANNEL 8TAR SENSOR CON-
VERTER. REBOLVE X AND Y
POSITION TO 8.5 SECONDS OF
8 DEGREES FULL BCALE (15 BITH,
UPDATE EVERY 0.2 SECONDS
QUTPUT TO PCM 26 DISCRETES
BAMPLED AT 5 8PS,

® (1) MAGNITUDE ANALOG DIRECT
TO PCM SAMPLED AT 5 8PS,

@ MODIFY DIU FOR (2) 5 PPS OUT-
PUTETO DUAL 88 CONVERTER.

& RECORD DATA FOR 10 MINUTES

MINIMUM AND UP 70 20 MINUTES/

REV MAX

@ 5 ONJOFT COMMANDS

SEEREF / H

REMARKS

TETAR SENSOR CONVERTER WILL
CONTAIN;

2 -~ POWER SUPPLIES

4 - BOLATED INPUTS

4 - SAMPLE AND HOLD AMPS

4 - ATOD CONVERTERS (14-BIT)

2 ~ OBCILLATORS AND CONTROL
TIMING

4 - 14-BIT PABALLEL OUTPUTSE
ADD (2 CUTPUT BUFFERS TO DIU

ADDS ONE ANALOG/DISCRETE
SLICK TO PCM SYSTEM

PRESENT SYSTEM CAN BE USED
FPOR DATA STORAGE, READOUT
AND COMMANDING

Approved for Release: 2023/03/06 C05141849
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BLOCK DIAGRAM ~ PHOTOMULTIPLIER AND BSCLID BTATE (U}

| V ¥
!
DET 1 DET 2
FRCOM © CMMDS)
MODULE & E
i L
| v
\ R ooLu
W é
m.‘l T AR condl gl U Vs A NI S O A Nt
ARM T e TicAL LINK
i i o £
ASC, TM, DATA Z ‘ el RU 4
MODULE i
V ”‘“ﬂ”"“"“"‘ ¢
RU 3[:? i i £y £y :Mm?w ;
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MODULE
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TYPICAL SCHEDULE (W)
1973 1974 1975 1076 14977
WD PMAMI JASONDIFMAMIJABSONDIFMAMIJIASONDIIFMA
OFPARBAD 1 | i BRASS BOARD START
WMAJOR MILESTONES ) COMPLET] NA 18T FL
SYETIFM
DEPINITION STUDY
PRELIMINABY DESIGN |
VENDOR QUOTE & EVALUATION . : ! !
BRABE BOARD 18T FLT
PROCUREMENT ENDOR GO-ARE 5 P DELIVERY D N/ DELIMERY
DESIGN
AR QUAL HARDWARE
QUAL TESTS

BUILD-UP BRASS BOARD & TEST

FAR FIRST FLIGHT HARDWARE

MODIFY FIRST FLIEGHT VEHICLE

INSTALL PIRST PLICHT HARDWARE

SEREF-/ H
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CONCLUBIONS (1)

THERE EXISTS FEASIBLE CONCEPTS TO ACHIEVE ACCURACIES AS LOW
AS 10 SEC (10) AT THE TCA ALIGNMENT CUBE, SUITABLE SENSORS
SHOUTD BE AVAITABLE AND CAN BE ACCOMMODATED WITH LITTLE
SV HARDWARE IMPACT., THE MAJOR OPEN PROBLEM AREAS OF THESE
CONCEPTS ARE:
® STRUCTURAL DEFORMATION MODELING AND FITTING
® DEFINITION OF GROUND TEST PROGRAM '
~ VERIFICATION OF ALIGNMENT STABILITY
~ BRASS BOARD PERFORMANCE VERIFICATION
—~ VEHICLE ACCEPTANCE TEST REQUIREMENTS
@ DEFINITION OF FLIGHT TEST PROGRAM
~ VERIFICATION OF ALIGNMENT STABILITY USING APSA

- DETERMINATION OF ON-ORBIT CALIBRATION CAPABILITY
WITHOUT APSA

- & VERIFICATION OF GROUND PROCESBING PROCEDURE AXD S0FTWARE

-SEERET—/H
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