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AGENDA

8:30- 835 OPENING REMARKS J. BANISZEWSKI
CONTRACTING OFFICER

8:35- 8:45 INTRODUCTION, SCOPE AND PURPOSE J. BUSSE

i PROJECT MANAGER
T T T 8:459:15— LANDSAT-D-SYSTEM OVERVIEW_ ___ J. HAHN.
. GROUND SYSTEMS MANAGER™ "~ "~~~ -
9:15- 9:55 LANDSAT-D FLIGHT SEGMENT T. AEPLI

GENERAL ELECTRIC COMPANY
9:565-10:05 BREAK

10:05-11:05 LANDSAT-D GROUND SEGMENT R. GRUBIC

GENERAL ELECTRIC COMPANY
11:05-11:35 MISSION OPERATIONS T. HORN

GENERAL ELECTRIC COMPANY
11:35-12:05 EROS DATA CENTER (EDC) G. METZ

DEPT. OF INTERIOR
12:05- 1:35 LUNCH/BUILDING 28 TOUR

1:35- 2:30 DISCUSSION AND ANSWERS NASA, NOAA, EDC
TO QUESTIONS
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LANDSAT-D FLIGHT SEGMENT
SATELLITES
0 THO SATELLITES UNDER CONSTRUCTION

P

0 USES MULTIMISSION MODULAR SPACECRAFT

0 SHUTTILE RETRIEVABLE

___0__EXPENDABLES ADEQUATE FOR THREE YEAR MISSION
INSTRUMENTS

0 MULTISPECTRAL SCANNER
- 4 BAND
- 80 METER INSTANTANEOUS FIELD OF VIEW

o THEMATIC MAPPER
- 7 BAND
- 30 METER INSTANTANEOUS FIELD OF VIEW

SCENES/DAY

o NASA (200 MULTISPECTRAL SCANNER:; 100 THEMATIC MAPPER)

o FOREIGN (337 MULTISPECTRAL SCANNER; 150 THEMATIC MAPPER)
ORBIT

o ALTITUDE: 705.3 KM

0 DESCENDING NODE: 9:30 - 10:00 AM
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LANDSAT-D GROUND SEGMENT IMAGE PRODUCTS
DATA TURNAROUND: ALL PRODUCTS PRODUCED WITHIN 48 HOURS

DATA QUANTITY

0 MULTISPECTRAL SCANKER
- 200 SCENES/PER DAY A TAPES

T 70 THEMATIC MAPPER
- TM EVALUATION PERIOD: BEGINS JULY 30, 1982
1/SCENE/DAY A TAPE, P TAPE, AND FILM

- TM ReD PERIOD: BEGINS JULY 30, 1983
12 SCENES /DAY A TAPES, P TAPES, AND FILM

- TM OPERATIONAL PERIOD: BEGINS JANUARY 31, 1985 oo

100 SCENES/DAY A TAPES, 50 SCENES/DAY P TAPES AND FILM -

SE

DATA QUALITY gl
- GEODETIC ACCURACY: 0.5 PIXEL (30% OF THE TIME) 58

- TEMPORAL REGISTRATION: 0.3 PIXEL (90% OF THE TIME) ia

- RADIOMETRIC CORRECTION: + 1 QUANTUM LEVEL
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MAJGR COMPONENTS OF THE GROUMD SEGMENT

MISSION MANAGEMENT FACILITY (MMF)

0 USER INTERFACE
0 PRODUCT PRODUCTION CONTROL
0 PRODUCT DISSEMINATION

CONTROL AND SIMULATION FACILITY (CSF)

0 SPACECRAFT MONITORING AND CONTROL
O SPACECRAFT SCHEDULING

IMAGE GENERATION FACILITY (IGF)

0 IMAGE RECORDING
0 IMAGE PRODUCTS PRODUCTION

TRANSPORTABLE GROUND STATION (TGS)
0 RECEIVE MSS AND TM IMAGE DATA

EARTH RESOURCES OBSERVATIONS SYSTEMS (EROS) DATA CENTER

0 PROVIDES SINGLE USER INTERFACE
0 PRODUCES CUSTOM USER PRODUCTS

* UNDER THE DIRECTION OF THE DEPARTMENT OF INTERIOR'S
U.S. GEOLOGICAL SURVEY
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LANDSAT D FLIGHT SEGMENT -

iR~ HIGH GAIN ANTENNA

)

GLOBAL POSITIONING
SYSTEM ANTENNA
hA

_ ANTENNA MAST

(2) OIINI ANTENNA
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3 MODULE 3 -
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: |

1 {

PUWE MODULE AR -

SBAID ANTENNA | SOLAR ARRLY PANEL ;

THEMATIC MAPPER ’

WIDEBAND MODULE |

X-BAND ANTENNA !

MULTIMISSION | INSTRUMENT i — -

4 i-—-MODU..AR—~->< —MODULE — ‘

SPACECRAFT I
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MODULAR DESIGN OF LANDSAT D

RF COMFARTIAENT

GLOBAL POSITIONING
SYSTEM ANTENNA

ATTITUDE CONTROL
MODULE

MULTIMISSION MODULAR
SPACECRAFT STRUCTURE

PROPULSION
MOOULE

POWER MODULE
COMMUNICATIONS &

DATA HANDLING MODULE
S-BAND DIRECT ACCESS ANTENNA

| ¢—— ANTENNA MAST

OMNI ANTENNA

INSTRUMENT

OMN1
ANTENNA

g

-

THEMATIC
inrPER

MODUL < STRUCTURE

HIGH GAIN TDRSS ANTENNA

SOLAR ARRAY

SUN SENSORS

MULTISPECTRAL
SCANNER

WIDE-BAND MODULE

X-BAND DIRECT ACCESS ANTEMMA
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t ROCULSION MODULE
v ORBIT ADJUST: 5LB THRUSTERS
v ATTIUDE CONTROL: 0.2LB THRUSTERS
v CAPACITY - UP TO 510LB HYDRAZINE

MULTIMISSION MODULAR SPACECRAFT

ATTITUDE CONTROL SYSTEM
e POINTING ACCURACY: 0.01 DEG
o POINTING STABILITY: 106 DEG/SEC (AVG RATE)
e INCLUDES STAR TRACKERS/GYROS/
MAGNETICS/MOMENTUM WHEELS

MODULE SUPPORT STRUCTURE
e MODULE MOUNTING
o DELTAINTERFACE TRANSITION ADAPTER
o INSTRUMENT MODULE INTERFACE
e SHUTTLE CRADLE INTERFACE

ALIYND ¥00d 40
SI 39vd YNIDRQ

POWER MCDULE
e VOLTAGE: 22 TO 25 VDC (UNREGULATED)
o BATTERIES: THREE 50 AMP-HR

COMMUNICATIONS & DATA HANDLING SYSTEM
o TELEMETRY: 1,832 KBPS

o COMMAND: 125,1000,2000 BPS
EARTH SENSOR ASSEMBLY O e DS MENMORY
e POST SEPARATION ATTITUDE * ONBOARD COMPUTER. ORDS MEMOR
CONTROL

o NARROW BAND TAPE RECORDERS (2)
e BACK-UP ATTITUDE CONTROL

SIGNAL CONDITIONING AND
CONTROL UNIT
o HEATER CONTROL . —_ -
o TEMPERATURE MONITORS
o PYRO ARMING/SAFING/FIRING




INSTRUMENT MODULE

RFCOMPARTMENT

e KuBAND ELECTRONICS
e TWO-AXIS GIMBAL

—eeeeeem - GPS.ANTENNA .

e GREATER THAN

HEMISPHERICAL COVERAGE
e L-SBAND RECEIVE-ONLY

OMNI ANTENNAS
e S-BAND
o TELEMETRY & COMMAND
o SPHERICAL COVERAGE

THEMATIC MAPI'ER
e NEW INSTRUMENT —
e SEVEN BANDS

e 30 METER RESOLUTION

WIDEBAND MODULE & ANTENNAS
o DIRECT DOWNLINK
e X-BAND - TM/MSS DATA
e S-BAND - MSS DATA

HIGH.GAIN ANTENNA _

e PRIMARY LINK TO TDRSS
o Ku-BAND - INSTRUMENT DATA
e S-BAND - TELEMETRY/COMMAND

ANTENNA MAST

o PROVIDE UNOBSTRUCTED ANTENNA
“= """ “VIEWTOTDRSS ~ = - -~ 777"
e TWO SECTIONS

e TWO POWERED HINGES

S

(e )
D
INSTRUMENT MODULE STRUCTURE -
¢ MULTIMISSION MODULAR oz
SPACECRAFT INTERFACE &

e HOUSE SMALLER COMPONENTS o
c»

2R

38
SOLAR ARRAY

e DRIVEN AT ORBITAL RATE
o OFFSET 22 DEGREES
o 2200 WATTS

"~~~ MULTISPECTRAL SCANNER

e SIMILAR TO PREVIOUS LANDSATS
o FOUR BANDS

¢ 80 METER RESOLUTION
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DELTA LAUNCH CONFIGURATION

CRIGINAL PAQE i3
OF POOR CuUALITY

SEPARATION PLANE

SECTIONB 8

6019 PAYLOAD

ATTACH FITTING

A
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a— 2 SEGMENT DEPLOYABLE BOOM
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@ BOOM RELEASED,
ANTENNA PARTIALLY

———— 2

DEPLOYED !
UPPER AND LOWER POWER HINGES 00 |
, - a t
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o § {
S& |
O T i
58
’ " =1 —— ANTENNA JETTISON MECHANISMS 'i = 1

(1) anTEnNA STOWED .

FOR LAUNCH
]
|
GIMBAL LOCK | ANTENNA AND BOOM LAUNCH LOCK




LANDSAT D MECHANISMS

TORS HIGH GAIN

ANTENNA

TWO AXIS
GIMBAL

ANTENNA

JETTISON

MECHANISM
SOLAR ARRAY
DRIVE

INSTRUMENT
MODULE

SOL 1R ARRAY
JETTISON
MECHANISM

POWER HINGE

SOLAR ARRAY

UPPER AND LOWER POWER HINGES

SYNCHRONIZATION
CABLES

SPRING-LOADED

DEPLOYMENT
HINGES (6)

RETENTION

: FITTINGS
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FLIGHT SOFTWARE FUNCTIONS

ATTITUDE CONTROL COMPUTATION

— SENSOR DATA PROCESSING

~ PRECISION ATTITUDE DETERMINATION
-- ACTUATOR COMMAND COMPUTATION
— MODE SEQUENCING AND INITIALIZATION

EPHEMERIDES COMPUTATION

— LANDSAT EPHEMERIS
GROUND UPLINKED OR GPS DATA

— TODRS POSITIONS: EAST AND WEST SATELLITES
— SOLAR ORIENTATION

TDRS ANTENNA POINTING CONTROL COMPUTATION
— SLEW MODE

- PROGRAM TRACK OPEN LOOP WITH SUPERIMPOSED SEARCH PATTERN

— AUTOTRACK CONTROL CLOSED LOOP COMPUTATIONS




FLIGHT SOFTWARE FUNCTIONS

v e
i YT T W P I

SOLAR ARRAY ORIENTATION CONTROL COMPUTATION
=_COMMAND.MODE .. . .

— TRACK MODE

TELEMETRY MONITOR

— LIMIT CHECK/COMMAND

GMT CORRECTION
— UPDATE SATELLITE GMT TIME CODE

SOLAR ARRAY DEPLOYMENT SEQUENCING
COMMAND SEQUENCING AND INITIALIZATION

T A

SR



MULTISPECTRAL SCANNER (MSS) SENSOR

MSS Detector Details Scan __ 4 Bands
Bands Mirror | >4 6 Detectors
‘!— 3 ]4 /5 Per Band
~ e
/
Along /

EERENN
zenuun
[ N NN N
EEREEER

Track ?‘

Direction

A%

West ——» East

Scan Direction

x')‘
ALMYND ¥00d 40
o) 30Vd TWNIDWO

Band Spectral Ranges .Ol’bl‘t m ‘
um Direction
1 5- .6 NtoS
2 6 - 7
3 7~ 8
4 8 -1

Ground IFQV

All Bands — 80 Meters
Data Rate — 15.06 Mbps
Quantization Levels — 64

O T T -.

P - c.. PR,



THEMATIC MAPPER (TM) SENSOR

TM Detector Details

Scan
— Bands — Mircor /& ‘, o
[—1 234 5 )e——f—— { =-- %%
e 8w e e, A -
:E R ] Along / /
M ] Track Silicon Cooled
ta :: te :: :: te E Direction ? Detcctars Detectors
-: n: .y . el -y D \V4 and Filters and Filters
Bands b
< > 6
Scan Direction 7
BAND | SPECIRAL RANGES
ym
1 45— 52
2 52~ &0
3 = &
4 76— o0
5 155 - 175
6 104 ~ 125
7 | 208 -.23
Ground IFQV Incorporates Angular Displacement
Bands 1-5 & 7 30 Meters Sensur (ADS)
Band 8§ 120 Meters Measures Anale of Motion from 2 to 125 bz

Scurce of Jitter Compensation Data
Data Raete — 84.9 Mbps
Quanuzation 1 evel. — 256
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GLOBAL POSITIONING SYSTEM (GPS)

GPS
LANDSAT-D CONSTELLATION
ORBIT
PRE AMP
. EPHEMERIS
OSCILLATOR o] RECEIVER L __  g'yime
PROCESSOR T0 08BC

LANDSAT-D GP3 OBJECTIVES

e DEMONETRATE THAT GPS AN PROVIDE
MORE ACCURATE POSITION-LOCATION DA™A
THAN CROUND PREDICTED EPHEMERIS

e UT!LIZE GPS POSITION-LOCATION DATA
0"ICE OPERATIONAI. PHASE-IN HAS BEEN
COMPLETED

ACCURACY

o FIVE SATELLITE CONFIGURATION
(TYPICAL “OR LANDSAT-D)

- 10 TO 150 METERS DEPENDING
ON NUMBER OF GPS’ IN VIEW

- <150 METERS PROPAGATE

ALTviHD Hood 40
i 29

e EIGHTEEN SATELLITE CONFIGURATION
- <10METERS

.

ey - —
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PRINCIPAL DATA FLOW FLIGHT SEGMENT

S-BAND

DIRECT ACCESS
PREAMP S-BAND S/S
)
‘ TIMECODE
OSCILLATOR Regsﬁen > MSS
| processorn | EPHENERIS cLoCK -
TIME TELFMETRY OIGITAL ||
| ﬂn085§|~a — VIDEO
]
EPHEMERIS C&D
MODULE
SBAND COMMANDS I o
UP/DOWNLINK TIMECODE
TELEMETRY PAYLOAD
CORR. DATA
PAYLOAD
CORR. DATA
osc PAYLOAD CORR.
DATA DATA
TIMECODE
ANGULAR
DISPLACEMENT > ,!‘L‘é';é';‘
SENSORS
PAYLOAD CORR,
DATA

Ku-BAND

WIDEBAND
SUBSYSTEM

Y

X-BAND
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SOURCES OF GEOMETRIC ERROR

FLIGHT SEGMENT

ALIGNMENTS
o ATTITUDE CONTROL
SYSTEM TO TM
= e . @ ATTITUDE.CONTROL . ___ _
SYSTEM TO MSS

ATTITUDE CONTROL
e POINTING
e RATE

ATTITUDE MEASUREMENT
o ANGULAR DISPLACEMENT
SENSOR CALIBRATION
o INERTIAL REFERENCE
UNIT CALIBRATION

o m e e B e o v, STRUCTURAL DISTURBANCES .. .. - . ...

THEMATIC MAPPER
@ SCAN MIRROR NONLINEARITY
@ SCAN LINE CORRECTOR
NONLINEARITY
o SCAN REPEATABILITY
¢ SCAN GAP

o TIMING AND CHANNEL DELAYS

e BAND-TO-BEAND

23

w

32

2F

(JITTER) INVUCED BY LR
o THEMATIC MAPPER % i
© MULTISPECTRAL SCANNER =
e ANTENNA DRIVE 3R

e SOLAR ARRAY DRIVE

MULTISPECTRAL SCANNER

o SCAN NIRROR INONLINEARITY
e SCAN REPEATABILITY

e TIMING AND CHANNEL DELAYS
9@ BAND TO BAND

OTHER
o EPHEMERIS
e TIME

LR



b

-

SYSTEM GEOMETRIC ERRORS

SPACECRAFT ERRORS PAYLOAD CORRECTION PROCESSING
. NTTER
. ATTITUDE CONTROL PAYLOAD _I o PROVIDES CORRECTION INFORMATION FOR
- ALIGNMENTS CORRECTION - JITTER
- EPHEMERIS DATA . SCAN MIRROR NONLINEARITY
- TIME . SCAN LINE CORRECTOR NONLINEARITY
. SCAN GAP
- TIMING AND CHANNEL DELAYS
ATTITUDE MEASUREMENT ERRORS | INSTRUMENT ERRORS - BAND-TO-BAND
ANGULAR DISPLACEMENT - SCAN MIRROR NONLINEARITY . EPHEMERIS (SMOOTHING)
SENSOR CALIBRATION . SCAN LINE CORRECTOR MIRROR - KNOWN ALIGNMENT oo
INERTIAL REFERENCE NONLINEARITY SCAN - MAP PROJECTION 3
UNIT CALIBRATION . SCAN REPEATABILITY > - 0
. SCAN GAP CORRECTION S5
- TIMING AND CHANNEL DELAYS DATA OB
- BAND-TO-BAND o~
Pole:)
C
57
SYSTEMATIC CORRECTION DATA '3‘ B
7

1

TIME

GEODETIC ERROR DETERMINATOR

e PROVIDES CORRECTION INFORMATION FOR
ATTITUDE CONTROL ERROR
ALIGNMENT KNOWLEDGE ERROR
SMOOTHED EPHEMERIS

GEODETIC

L____ CONTROL POINT LOCATION

FLIGHT SEGMENT

ERRORS

GROUND PRQCESSING

CORRECTION
DATA
(GCD)

GEOMETRIC CORRECTION PROCESSING
e RESAMPLES IMAGERY

TM UNIQUE
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LANDSAT D
| GROUND SEGMENT

CONTROL AND SIMULATION FACILITY

MISSION MANAGEMENT FACILITY
TELEMETRY o
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, NETWORK '
=)
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A COMMANDS o
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DIRECT ACCESS =0 5
DATA FROM PRODUCTION REQUESTS @ |
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: USERS
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ELEMENTS OF GROUND SEGMENT

MISSION MANAGEMENT FACILITY
- MULTISPECTRAL SCANNER
- THEMATIC MAPPER

CONTROL AND SIMULATION FACILITY

TRANSPORTABLE GROUND STATION

IMAGE GENERATION FACILITY

- DATA RECEIVE, RECORD, TRANSMIT SYSTEM
- MSS IMAGE PROCESSING SYSTEM

- TM IMAGE PROCESSING SYSTEM

EARTH RESOURCES OBSERVATION SYSTEMS DATA CENTER

- —————




LANDSAT-D GROUND SEGMENT

e — s — — — — S — — —

FLIGHY
SCHEOULING
AND SIMULATION

FLIGHT
OPERATIONS

r.._f\.___..

4

FLIGHY
OPERATIONS
BACKUP

i

COMMUNICATIONS
SWITCHING

r
f
|
|
| PRIME
!
|
|
|
l

CONTROL &

SIMULATION FACILITY
-~

NASA COMMUNICATIONS

NETWORK

MANAGEMENT CONTROL
Mss ™
MISSION WISSION
MANAGEMENT MANAGEMENT
FACILITY FACILLYY
1 ,—-—-—.r_._._.-——.—-r——___._}_.—_.—- .——.—-——--.I
| I |
I | MSS IMAGE M55 IMAGE MS5 IMAGE T™ IMAGE
| PROCESSING PROCESSING PROCESSING PROCESSING, l
l SYSTEM SYSTEM SYSTEM SYSTEM
| | STRING 1 STRING 2 STRING 3 STRING 1 I
l | T™ IMAGE
PROCESSING |
l — SYSTEM
l STRING 2 l
| | ' [
l ] DATA RECEIVE l
I | RECORD & TRANSMIT l
IMAGE
| | GEnERaTion |
L FACILITY
N EROS
DATA CENTER
TRANSPORTABLE GROUND DOM \T
GROUND
SEoN STATIONS MODEM

ALvnd ¥oo0d 40
§1 39vVd TYNISIHO

« - ve v Tess et

Plgd b dans iy

410y ot e

e e v a—— e

P e

tu :'s



GROUND SEGMENT
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MISSION MANAGEMENT FACILITY
MAJOR FUNCTIONS

PROCESS REQUESTS FOR DATA ACQUISITION

PROVIDE CANDIDATE SCENE DATA ACQUISITION LISTS FOR SATELLITE
OPERATIONS PLANNING AND SCHEDULING

ACCOUNT FOR TELEMETRY DATA ACQUISITION

ACCOUNT FOR IMAGE DATA ACQUISITION

SCHEDULE ARCHIVAL PROCESSING

MAINTAIN ARCHIVAL DATA BASE AND PRODUCE IMAGE CATALOGS
PROCESS REQUESTS FOR PRODUCT GENERATION

SCHEDULE PRODUCT GENERATION

MAINTAIN GROUND SEGMENT SUPPLIES INVENTORY

TRACK GROUND SEGMENT PROBLEMS

PROVIDE VERIFICATION AND SELF TEST CAPABILITY

PROVIDE MANAGEMENT REPORTS




MISSION MANAGEMENT FACILITY
INTERFACES

B b imid

PHOTO LAB EROS ~ .
ng;:ﬁ? AND = DATA
GCROUNDRULES SHIPPING CENTER
AND PRIORITIES
REPORTS CONFIRMATION
2 i‘f.;;;';'
NATIONAL -
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ADMINISTRATION |SLOUD ' vove FACILITY
COVER | ___ i .
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v 2
o=
C o
=~
s o
PRODUCT AND INVENTORY cC I
ACQUISITIO PROCESS TAPES =gl
REQUESTS PROCESS C
REQUESTS PAYLOAD FEEDBACK 3z
PLANS SATELLITE
STATUS; CLOUD AND TAPE
COVER PREDICTS DIRECTORIES
EROS 'CONTROL AND IMAGE NASA EROS
DATA SIMULATION GENERATION COMMUNIGATIONS [# DATA -
CENTER FACILITY FACILITY CENTER




MISSION MANAGEMENT FACILITY (MSS OR TM) P

TO OTHER MISSION
MANAGEMENT FACILITY
N e
TEXI&?\?AL TAPE UNIT
(2) 800/1600 BP)
HARD COPY (1)
TERMINAL
-~ 00

O -

MAGNETIC 8= |

VT-78 TERMINAL TAPE UMIT DISK 0 - :

WITH OPTICAL 1600/6250 BP} o -3 {

CHARACTER 3) ca |

READER AND \ ) = i ?

HARD COPY 5 :
(5) DEC 2050 (MSS) ~ 3 b

DEC 2060 (TM) CECNET i
P
N ‘ “

7 Lo~ CONTROL AND SIMULATION FACILITY VAX #1

2> CONTROL AND SIMULATION FACILITY VAX #2

= CONTROL AND SIMULATION FACILITY VAX #3

- DATA RECEIVE RECORD AND TRANSMIT PLP 11/34
o~ MSS IMAGE PROCES NG STRING #1

- MSS IMAGE PROCESSING STRING #2

- MSS IMAGE PROCESSING STRING #3

O

176 MBYTE CAg%o RgPANllaen
DISK LINE PRINTER
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(37TM)
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CONTROL AND SIMULATION FACILITY
MAJOR FUNCTIONS

PLAN AND SCHEDULE FLIGHT SEGMENT OPERATIONS

SCHEDULE LINK SUPPORT WITH NETWORK CONTROL CENTER
COMMAND FLIGHT SEGMENT

ACQUIRE FLIGHT SEGMENT TELEMETRY

MONITOR, EVALUATE, AND REPORT FLIGHT SEGMENT PERFORMANCE
SIMULATE FLIGHT SEGMENT OPERATION

REPROGRAM ON BOARD COMPUTER

PERFORM SELF TEST

1 ONF PEepien s TSR




CONTROL AND SIMULATION FACILITY
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HARDWARE
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CSF STRIP CHART RECORDERS
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TRANSPORTABLE GROUND SYSTEM
MAJOR FUNCTIONS

® ACQUIRE TM/MSS VIDEO DATA
— OPERATIONALLY IN PRE-TDRSS ERA

— SUPPORT EVALUATION IN POST-TDRSS ERA

© PROVIDE TM/MSS VIDEO DATA TO THE IMAGE GENERATION FACILITY

© PROVIDE CAPABILITY TO RECEIVE NARROWBAND TELEMETRY
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TRANSPORTABLE GROUND STATION
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IMAGE GENERATION FACILITY

Rty

e DATA RECEIVE, RECORD TRANSMIT"SYSTEM —=- -~~~ ==~

® MSS IMAGE PROCESSING SYSTEM

© TM IMAGE PROCESSING SYSTEM
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DATA RECEIVE, RECORD, TRANSMIT SYSTEM
MAJOR FUNCTIONS

®© RECORD MSS AND TM DATA

® GENERATE TAPE DIRECTORIES

@ COPY HIGH DENSITY TAPES

© ARCHIVE HIGH DENSITY TAPES

© TRANSMIT MSS DATA TO EROS DATA CENTER
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DATA RECEIVE, RECORD, TRANSMIT SYSTEM
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IMAGE GENERATION MAJOR PERFORM—ANCE
REQUIREMENTS

REQUIREMENT

MSS PROCESSING SYSTEM
JULY 31, 1982

TM R&D SYSTEM
JULY 31, 1983

TM PROCESSING SYSTEM
JANUARY 31, 1985

. TUYRNAROUND TIME

48 HOURS MAXIMUM
e RAWDATATO
ARCHIMAL HIGH
DENSH1 Y TAPE

e WITH ANY GINGLE

48 HOURS MAXIMUM

e RAWDATATO
— PRODUCT HIGH DENSITY TAPE
— PRODUCT FILM
- CCT

ASHOJRS MAX!, Ut

e RAWDATATO
~ PRODUCT HIGH CENSITY TAPE
- PRODUCT Fils,
- CCT

POINT FAILURE
MAXIMUM UTILIZATION 85% OF 16 HOUR DAY 85% OF 8 HOUR DAY ! €% CF 24 HOUR DAY S
—  — - - v~ < QE

RADIOMETRIC ACCURACY 1 QUANTUM LEVEL +1QUANTUM LEVEL ZACUL N LEY T oz
— e e oot

ar

MAP PROJECTIONS SPACE OBLIQUE MERCATOR | SPACE OBLIOLZ MERCAYOR SPACE O 12U MERCLTOR O T
UNIVERSAL TRANSVERSE | UNIVEGRSAL TRANSVERSE UNIVE[:] aL TRANSVAQSE x5

MERCATOR/POLAR MERCATOR POLAR MERCATOR T AR = m

STEREOGRAPHIC STEREOGRAPHIC STEREOGRAPHIL =P

L)

, RESAMPLING ALGORITHMS

CUBIC CONVOLUTION
NEAREST NEIGHBOR

CUBIC CONVOLUTION
NEAREST NEIGHBOR

CUBIC CONVOLUTION
NEAREST NEIGHBOR

GZOMETRIC ACCURACY*

o TEMPORAL REGISTRATION

e GEODETIC

4
0.3 PIXEL {90% OF THE TIME!

0.5 PIXEL {90% F THE TIME)

0.3 PIXEL * * (90% OF THE TIME)
0.5 PIXEL » * (30% OF THE TIME)

**WITH APRIOR! JITTER CORRECTION

0.3 PIXEL (90% OF THE TIME)

0.5 PIXEL (90% OF THE TIME)

*V'ITH SUFFIC ENT CORRcCTABLE GRUUND CONTROL POINTS
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MSS IMAGE PROTESSING SYSTEM
MAJOR FUNCTICNS

© PROCESS IMAGE RELLATED TELEMETRY
{ATTITUDE AND EPHEMERIS)

© GENERATE 25-TRACK ARCHIVAL TAPES
- RADIOMETRICALLY CORRECTED

- GEOMETRIC CORRECTIORS APPENDED

© CREATE QUALITY ASSURANCE PRODUCTS
- COMPUTER COMPATIBLE TAPES
- REPORTS

- FULLY CORRECTED HIGH RESOLUTION FILM
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PRODUCTION REQUIREMENTS

MSS DATA T
OUTPUT NAME USE VOLUME(SCENES/DAY)
HIGH DENSITV TAPE — HDT-AM USER PRODUCT 200
ARCHIVAL -
COMPUTER COMPATIBLE CCT—AM PERFORMANCE EVALUATION )
TAPE—ARCHIVAL YOTAL
COMPUTEF. COMPATIBLE CCT—PM PERFORMANCE EVALUATION i OF 2
TAPE—PRODUCT
241 MM FI.M — ARCHIVAL F241-AM | PERFORMANCE EVALUATION TOTAL
241 MM FILM — PRODUCT F241-PM PERFORMAMNCE EVALUATION OF 4
70 MM FILM — ARCHIVAL F70-AM PERFORMANCE CVALUATION 200 (IN ONE BAND)
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MSS IMAGE PROCESSING SYSTEM
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: MSES IMAGE PROCESSING SYSTEM
HARDWARE

P C— C— D IR G— S — CE—— — E——  — T T S w—

HIGH
DENSITY

‘ (DIGITAL HIGH
. RECORDER I DENSITY TAPE CONTROL,
t (SPARE) DIGITAL TIME CODE
i RECORDER
)

* [
‘ S
] I MATRIX SWITCH -
3
; | ,
j SERIAL TO PARALLEL TO AP-180V
: | PARALLEL |, . SERIAL ARRAY
\ DATA INPUT DATA OUTPUT PROCESSOR
% l & Y AR
t
! MMF- M
{ DECNET - VAX 11/780

)
E ¥ ‘
: DICOMED
. PROCESS £00/16008P) oMM ON LINE conmgté Eomt
f CONTROL I 176 MBYTE 176 MBYTE COMPUTER FiLM DISPLAY DISPLAY
: R SYSTEM IMAGE COMPATIBLE RECORDER
{ DISKS DISKS TAPE
, IMAGE (3) (8) k)]
! DATA
’ > | ONE OF THREE
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MULTISPECTRAL SCANNER

IMAGE GENERATION PROCESS FLOW

——————— | - - == GEOMETRIC CORRECTION DATA
| maz%ounnrgals ‘| | ' : © ATTITUDE |
iy o EPHEMERIS
L STnes : | l * MSS-UNIQUE |
—————— - | |
MODEM COMPUTE
: (1 ROM wm%g SANDS l—-—-L- ﬂggam“s Hovg ' "?,ﬁ;,“& IMAGE ¢ GEOMETRIC CORRECTION MATRICES '
L_ VIA DOMSAT) _} || RECORDING | ") || neroamatting BISKS * RADIOMETAIC CORRECTION FUNCTIONS |
______ | |
e H | RADIOMETRIC
HOT
L _osz_ | | ! CORRECTION 'K A
| ' i l
| | [ |
F ome | | ‘ |
Enu, MODEM | DATA X
Dafs ~l rooousan i‘r TRAKSMIT 3 J I | |
- T L _— : cguTAOL PERFORMANCE |
EVALUATION ARD
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SERIAL-TO-PARALLEL DATA INPUT FORMATTER
PARALLEL-TO-SERIAL DATA OUTPUT FORMATTER
MATRIX SWITCH
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TM IMAGE PROCESSING SYSTEM
MAJOR FUNCTIONS

PROCESS IMAGE RELATED CORRECTION DATA
- GYRO

- ANGULAR DISPLACEMENT SENSOR

- MIRROR SCAN CORRECTION

- EPHEMERIS

GENERATE 28-TRACK ARCHIVAL TAPES

- RADIOMETRICALLY CORRECTED

- GEOMETRIC CORRECTIONS APPENDED
GENERATE 28-TRACK FULLY CORRECTED TAPE

GENERATE HIGH RESOLUTION FILM AND COMPUTER
COMPATIBLE TAPE PRODUCTS

CREATE QUALITY ASSURANCE REPORTS
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PRODUCTION REQUIREMENTS

a4 ae = dnae

P. +temla ») -

TV DATA :
; .
i
VOLUME (SCENES/DAY)
OUTPUT NAME USE R&D PERIOD | NOAA OPERATIONS
e e e - = _ N —er e . — ,'L P
HIGH DENSITY TAPE — HDT-AT | USER PRODUCT & 12 100 .
ARCHIVAL PERFORMANCE EVALUATION :
!
HIGH DENSITY TAPE — HOT-PT | USER PRODUCT & 12 50 ‘
PRODUCT PERFORMAMCE EVALUATION ;
COMPUTER COMPATIBLE CCT-AT | USER PRODUCT & ‘
TAPE — ARCHIVAL PERFORMANCE EVALUATION TOTAL TOTAL
OF 2 F 10 :
COMPUTER COMPATIBLE CCTPT | USER PRODUCT & 0
TAPE - PRODUCT PERFGRMANCE EVALUATION
241 MM FILM - ARCHIVAL | F241-AT | PERFORMANCE EVALUATION 1 l
TOTA TAL
241 MM FILM - PRODUCT | F241.PT | USERPRODUCT & of uL ;2 50 ,
PERFORMANCE EVALUATION ’ !
, :
70 MM FILM — ARCHIVAL F70-AT | PERFORMANCE EVALUATION |12 (IN 2 BANDS)| 100 (IN 2 BANDS)
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MISSION
MANAGEMENT
FACILITY

PROCESS
REQUESTS

DATA RECEIVE,
RECORD, TRANSMIT|
SYSTEM

Bidtrasiad rB WOIn At o b o eses

TM IMAGE PROCESSING SYSTEM
INTERFACES

PROCESS FEEDBACK ¢
CONTROL POINT CHIPS
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TM IMAGE PROCESSING SYSTEM '
HARDWARE

TAPE CONTROL,
TIME CODE
\
™
HIGH HIGH HIGH
SIMULATOR DENSITY DENSITY DENSITY
DIGITAL DIGITAL
RECORDER RECORDER
[ MATRIX SWITCH ]n——.
l 4 E
?
vy DOWNLINK e DATA FEDERATION | eI E O
DATA — SYNCHRONIZA. FORMATTER OF FUNCTIONAL DATA
et TION MODULE PROCESSOR PROCESSORS piptia
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MISSION MANAGEMENT

FACILITY INTERFACE

¥
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VAX 117780
§ 1 ! | ]
SYSTEM
D15KS
13) LASER DICOMED CONTROL POINT
BEAM 70 MM ON LINE IMAGE
RECORDER FILM DISPLAY DISPLAY
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PROCESS CONTROL @t
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GROUND SEGMENT SUMMARY

HARDWARE
® MAINFRAMES © RACKS
1 PDP 11/34 16 CUSTOM
1 DEC 20/50 16 STACKED
1 DEC 20/60 © FIRMWARE
8 VAX 11/780 16,000 LINES
1 PDP 11/23
o ARRAY PROCESSORS © HIGH DENSITY RECORDERS
2 14—TRACK
3 AP 180V 12 28— TRACK
2 FFP 2 28/42 —~TRACK
e DISKS

76 176 MBYTE
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LANDSAT-D ORBIT

‘l ALTITUDE = 705 KM

(NOMIMAL)

INCLINATION = 98.2°
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TIME OF DAY =9:45 AM
{LOCAL)

PERiIOD = 98.9 MINUTES
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GROUND TRACK COVERAGE PATTERN

DAYN +2

e 14% ORBITS PER DAY
e 16-DAY REPEAT CYCLE

e 7-DAY SKIP PATTERN
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TYPICAL U.S. DAILY ACCGLISITION PROFILE

MSS ACQUISTION: 200 SCENES IN 44 GROUPS
TM ACQUISITION: 70 SCENES IN 19 GROUPS*

- AT e miar, 2348

b ——————

F.A... b vt W 2T

e b & e ——— e s vt

10" 10°  100°W 100°W I10°W  100°W  BD°W 0"V  40°W 0°W [ ¢ «°t @ B 100°F  120°¢ JO°t W0t 107 100TW 10w
LN e
Lo o - -
urH [ i,
N aw
2N N

r 0*
s 3
w*s [}
s s

o / . o’ L ’ ¢ 4 '

s _ — — ws

10°F 100°  10°W  1e*W \FTW  I00PW BPW  0°W QW I*W O° 30° 0" 6Pt E0PE S00°C  T20°€ VoCt 1Pt 10 1eW  1arw

@ Mss gRO"'P *ACGUISITION OF 30 TM
NIGHT SCENES NOT SHOWN
3 [>] ¥ grOUP

ALITYND ¥00d 40
g1 5S%d TN

e m e v mpate s S} A o e on

N e e r = ———




o wm——. v e ——

TYPICAL DAILY FLIGHT SEGMENT OPERATION PROFILE

EASTERN STANDARD TIME

1 2000 2200 ©000 0200 0400 ] 400 0
GOOL18P°1 | - Llolol L1 1 1061001081001101001 2‘00J1l L160

IMAGE ACQUISITION:

us XX JOK MK X 3O XK XK WAOOK XK 00K K X XK XK

FOREIGN X XX X XX XX WX X X x x
GROLUIND
STATIONS

COMMAND LOAD x X

EPHEMERIS LOAD X

STAR CATALOG LOAD X

CLOCK UPDATE e s AS REQUIRED ——

TELEMETRY x X X X X
RECORDER PLAYBACK

RANGING XX X XX X X X X XX X X
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TYPICAL DATA ACQUISITION/PROCESSING TIMELINE

———

m{TIw[T][r[s|s{m[TIw|T[F]s]sIm]T[w]r]|F[s|s[m[T|w]|T|F[s]|s|m[T]w]|T|F|S|s
REQUEST INPUT b S0 | PR U | S U U ) — —
ADVANCED PLANNING % X
DAILY SCHEDULING X
DATA ACQUISITION »>~X
DATA TRANSFER %X
TO GROUND SEGMENT
ARCHIVE PROCESSING x—X
PRODUCT GENERATION(TM) *x—X
PHOTO PROCESSING x_'\ﬁS_er
M—AT = 1-X
DATA TRANSFER(TO EDC) mss X X XX Fiim

XX T™M
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:l CURRENT MAINTENANCE AND OPERATION
d ACTIVITIES

DI s e DR

© MAINTENANCE AND OPERATION STAFF

® TECHNICAL SUPPORT GROUP

® REPLACEMENT CONTRACTOR TRAINING

- =

® MAINTENANCE SUPPORT SERVICES

R o

3 ® SPARES AND CONSUMABLES

® TOOLS AND TEST EQUIPMENT

—
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GROUND SEGMENT MAINTENANCE AND
OPERATION STAFF

MANAGEMENT
- OPERATIONAL COORDINATION AND SUPERVISION
- LINE MANAGEMENT

ORBITAL OPERATIONS

- FLIGHT OPERATIONS PLANNING

- FLIGHT CONTROL AND EVALUATION
- TGS OPERATION

DATA PROCESSING

- COMPUTER SYSTEM OPERATIONS

- CLOUD COVER ASSESSMENT

- CONTROL POINT GENERATION AND MAINTENANCE

PRODUCTION CONTROL

- PRODUCTION PLANNING AND MANAGEMENT
- LOGISTICS

- DATA AND PRODUCT STAGING

ENGINEERING SUPPORT
- SYSTEM ENGINEERING
- HARDWARE AND SOFTWARE "AINTENANCE
- PERSONNEL TRAINING

QUALITY AND PRODUCT ASSURANCE

- IMAGE AND PRODUCT INSPECTION AND ANALYSIS
- PROBLEM REPORT AND TRACKING SYSTEM

- CONFIGURATION MANAGEMENT

- LIBRARY

- reien mermeAD




.

GROUND SEGMENT OPERATING SCHEDULES -

e CONTROL CENTER - 3SHIFTS/7 DAYS PER WEEK
00
e TGS - 1SHIFT/?7 DAYS PER WEEK T2
v
o=
e DRRTS SYSTEM - 2SHIFTS/7 DAYS PER WEEK SE
ez
e MISSION MGMT SYSTEM (MSS) - 2 SHIFTS/7 DAYS PER WEEK 29
: -
< W

® MSS PROCESSING SYSTEM 2 SHIFTS/7 DAYS PER WEEK

1SHIFT/5 C AYS PER WEEK (INITIAL OPERATION)

o MISSION MGMT SYSTEM (TM)
3SHIFTS/7 DAYS PER WEEK (FULL PRODUCTION)

o TM PROCESSING SYSTEM - 1SHIFT/5 DAYS PER WEEK (INITIAL OPERATION,;
- 3 SHIFTS/7 DAYS PER WEEK (FULL PRODUCTION)

o . e ——— T ————— e —————— - —— ———~ v v
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OPERATIONAL SUPPORT SUMMARY - FLIGHT OPERATION

SPACEFLIGHT TRACKING & DATA NETWORK

TOR3S SINCLE-ACCESS SERVICE

TORSS MU:.""*PLE-ACCESS SERVICE

GSTDN STATION SUPPORT

DOMSAT SERVICE (WHITE SANDS
TO GSFC)

DOMSAT SERVICE (GSTDN TO GSFC)

DOMSAT SERVICE (GSFC TO EDC)

ORBI™ ' '* TERMINATION

FLIGHT SEGMENT COMPUTER INPUTS

FLIGHT SEGMENT TELEMETRY
EVALUATION

STATION ACQUISITION DATA

ORBITAL ELEMENTS

- 300 MINUTES/DAY
- 300 MINUTES/DAY
- 250 MINUTES/DAY’

- 240 MINUTES/DAY
- 50 MINUTES/DAY*
- 90 MINUTES/DAY

- 1TAPE/DAY

- 1TAPE/DAY
- DAILY TELETYPE INPUTS
- DAILY TELETYPE INPUT

EPHEMERIS & STATION FONTACT DATA - 2 TAPES/WEEK, LISTINGS

DOMSAT INTERFACE FACILITY
GSTDN IMAGE DATA RECEIPT

FOREIGN GROUND STATION IMAGE
DATA RECEIPT

NATIONAL WEATHER SERVICE
CLOUD COVER PREDICTIONS

- 2TAPES/DAY*
- 6 TAPES/DAY**

- DAILY PHONEFAX INPUT
{(LAND MASS & OTHER AS REQUESTED)

L 4

- UNTIL TDRSS CAPABILITY 1S AVAILABLE

**. 1TAPE/DAY AFTER TDRSS CAPABILITY IS AVAILABLE

. i
,/'

et emmdaman B Ao M L ot o ke B S e oot 4




OPERATIONAL SUPPORT SUMMARY - DATA PROCESSING

——

PHOTO LARORATORY

PROCESSING & INSFECTION (241 MM)
PROCESSING & INSPECTION (70 MM)
FILM PRODUCT SHIPPING (241 MM-TM)

DIGITAL TAPE SHIPPING & ARCHIVE

DIGITAL PRODUCT SHIPMENT (TM CCT)
TAPES INTO ARCHIVE (HDT)

TAPES INTO ARCHIVE (CCT)

TAPES RETRIEVED FROM ARCHIVE (HDT)
TAPES RETRIEVED FROM ARCHIVE (CCT)

DOMSAT INTERFACE FACILITY
INVENTORY DATA TRANSMISSION (MSS)

bt ol o s ne 3 S

- 700 FEET/DAY
- 40 FEET/DAY
- 1 SHIPMENT/DAY

(WITH INVENTORY TAPE)

54 REELS/DAY
16 REELS/DAY
5 REELS/DAY
10 REELS/DAY
10 REELS/MONTH

1 TAPE/DAY
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OPERATIONAL SPARES AND CONSUMABLES

(1) SPARES FOR:

CONTROL CENTER

DATA PROCESSING SYSTEMS

FS SIMULATION HARDWARE .8 INSTRUMENT SIMULATORS -  —-c —oon on o
COMMUNIGATION iNTERFACE EQUIPMENT ™ ™ "™ "5 HDDR HEADS & TEST EQUIPMENT

TGS SYSTEMS : © HDT SERVICING EQUIPMENT

TIMING EQUIPMENT ® ELECTRONIC SIGNAL PROCESSING EQUIPMENT
ELECTRONIC SIGNAL PROCESSING EQUIPMENT ® ADP DiSK PACKS

DISPLAY UNITS

e v250 BPI TAPE DRIVES
® 241 MM FILM RECORDER & FILM HANDLING UNITS

(2) CONSUMABLES:

e HIGH DENSITY TAPE

o COMPUTER TAFE

® 241 MM FILM

© 70 MM FILM

© POLAROID FILM

e LINE PRINTER PAPER, RIBBONS

® STRIP-CHART PAVER, PENS, INK

® HARDCOPY PRINTER PAPER, PENS, FLUIDS
o TERMINAL PAPER, RIBBONS, LABELS

© GENERAL SUPPLIES
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P T e

CURRENT GROUND SEGMENT
MAINTENANCE SUPPORT SERVICES

CONTROL CENTER:
4 SERVICE AGREEMENTS

4 VENDOR-CALL ARRANGEMENTS
2 SOFTWARE UPDATE/CONSULTATION AGREEMENTS
DATA PROCESSING SYSTEM:

7 SERVICE AGREEMENTS

8 VENDOR CALL ARRANGEMENTS

A A0
5y, )

3 VENDOR RETURN ARRANGEMENTS

JUITND YO
i “odd ~

1 SOFTWARE UPDATE/CONSULTATION AGREEMENT

oy TR
Y RS
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APPRCXIMATE GROUND SECMENT
COMPUTER FACILITY REQUIREMENTS T

FLOOR SPACE
EQUIPMENT WEIGHT
ELECTRICAL POWER

AIR CONDITIONING

CONTROL
CENTER

8050 SQ FT
45,000 LBS
150 KVA

45 TONS

DATA PROCESSING
SYSTEMS

12,100 SQ FT
83.000 LBS
350 KVA

110 TONS
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LANDSAT D RNiSS DATA FLOW

F‘*--’*‘-"’"' Livauat + 2

{

|

i

i
MSsS

W

WHITE SANDS
TORS
GROUND
TERMINAL

NASAIGSFC

GHIT

LAND LINE

N
DATA ACQ

T USER REQUESTS
FOR DATA
ACQ & PRODUCTS

EDC

REQUESTS

S—t

© Correct Radiometry
© Compute Geometry

Corrections

HDTA - Partlally Processed High Density Tape Archival
GHIT - Goddard HDT Inventory Tape

© Correct Geometry
® Pipline Film

FiLm

=

2| @

4

L

-t

1
+

ALvnd uood 40

USER
PRODUCTS

@ Special Order Film & CCT'S

8 Enhancements

® HDT Copies & Editing

@ Digital Archive
© Film Archive
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LANDSAT D TM DATA FLOW

TDRS ™M
DOMSAT LANDSAT D
™
N\
Y
<~ >

7N\
,DATA ACQ & SPECIAL

PRODUCT REQUESTS

USER REQUESTS

FOR DATA

ACQ & PRODUCTS

&
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nd uoc4d H0

ALY

WHITE SANDS —_@_‘
TDRS
GROUND NASAIGSFC

EDC

TERMINAL _@

FILM
9 Correct Radiometry i
® Correct Geometry

® Digital Archive

® Pipeline Film

® SpecialOrder
Film & CCTS

GFIT - Goddard Film Inventory Tape

| S— )

PIA

USER

PFRODUCTS
e -

© Film &C.T Copies
O Fllm & CCT Archive
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TM

™

GFIT

Lr

MSS AND TM PIPELINE PROCESS

Film

DIGITAL
ARCHIVE
(HDT)

SCHEDULING q

INORAC

®Image Data
Base

® Production

Scheduling

PHOTO
LAB

PROCESSING
STATUS

SCHEDULING

QUALITY/CLOUD COVER
ASSESSMENT

PAPER

LISTINGS

MSS
FILM
ARCHIVE
(Chip)

™
FiLM
ARCHIVE
{RolliChip)

EDIPS - EROS Digital Image Processing System
INORAC - Inquliry, Order, Account Processing System

HDTA - Partially Processed High Density Tape Archiv

GHIT - Goddard HDT Inventory Tape
GFIT - Goddard Film Inventory Tape
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EROS DIGITAL IMAGE PROCESSING SYSTEM

3

89
M
4]
=
DOMSAT Baw gﬁ
IMAGE OPERATOR $ CARD 2 K
/ DISPLAY TERMINAL READER )
iy — 2
— m
' Lz
SLAVE CPVU MASTER CPU
HDT FiLM
INPUT RECORDER
—-— ; b __INPUT_ INTER-CPU »] PROCESS
e PROCESSING *| | DATABUS |~ [CONTROL -~ [= | . OUTEUT e e
and ‘ IMAGE ONTROLLER
GEOMETRIC ‘ ENHANCEMENT
CORRECTION FILM
FORMATTING
ccr
FORMATTING
INTER-CPU OUTPUT
N CONTROL PROCESSING
LINK ,
4 - HDTRS
2 - SEL 32/77 Minicomputers
2 - AP 120 B Array Processors
7 - 80 MBYTE Disks ¢ o
2 - Laser Beam Film
Recorders
3-LDTRS ARRAY ARRAY

PROCESSOR| |PROCESSOR

¥
LINE
PRINTER
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EROS DATA CENTER
INQUIRY
RDER

" ACCOUNT
PROCESSING SYSTEM
(INORAC)

® IMAGE DATA BASE © ACCOUNTING & BILLING
O INQUIRY PROCESSING o PRODUCTION MANAGEMENT

9 ORDER PROCESSING ODATA ACQUISITION REQUESTS

OMANAGEMENT INFORMATION
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Gl
CURRENT LANDSAT ARCHIVED)
COMPUTER HIGH
COMPATIBLE DENSITY
20 MM FILM —_TAPE 241 MM FILM _TAPE __T0TAL
. LANDSAT 1 146,081 © 9,973 - - 186,04
LANDSAT 2 143,504 5,899 37,628 37,628 224,659
LANDSAT 3 46,509 3886 48,949 48,949 145,293
TOTAL 336,094 16,758 86,577 86,577 526,006
1) SCENES ARCHIVED AS OF JANUARY 31, 1982. 91§
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JMAGE S|ZE
FILM 70 MM
9" X 9"
9” X 9“

PAPER 9" X 9"
20" X 20"
40" X 40”

LANDSAT D PRODUCTS

EORMAT
POS & NEG
POS & NEG
POSITIVE

POSITIVE
POSITIVE
PUSITIVE

0

RAPHIC

BLACK-ARD-WH
X
X

COLOR
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; LANDSAT D PRUDUCTS (CONT'D) i
r
DIGITAL

COMPUTER COMPATIBLE TAPES (CCT’S) - 9 TRACK 800, 1600, & 6250 BPI

! S
’{ - =~ HEGH-DENSITY-TAPES "(HDT‘S) =14 TRACK; 20,000 BPi

PARTIALLY CORRECTED & FULLY CORRECTED

| ACCESSION A[DS 3
f Q8 :
% MICRO CATALOGS 32 j
' O 2 :
! D~ I
'. MICRO IMAGE FICHE ‘c:‘%

: o ri

‘: MICRO [MAGE FILM 35
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