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Foreword

The attached material represents the working papers from the
OAST Space Theme Workshop held at the Langley Research Center,
April 26-30, 1976, and contains a quick-look analysis of the
proceedings. The material is unedited and intended for further

use by the participants of the workshop and the planning elements of
NASA concerned with space mission research and technology. It
should be understood that the data do not represent official plans
or positions but are part of the process of evolving such plans and
positions.

Nearly 100 of the Agency's top technologists and scientists joined
with another 35 theme specialists to produce this working document -
a document that provides a technical foundation, including research
and technology base candidates, for each of the six space themes,

The material in this report is considered essential to the development
of Center initiatives in support of these themes. Copies of the report
will be made available to the Center Management Board and the
individuals at the Centers responsible for the FY'78 program planning
cycle. The timing of this planning activity has caused us to distribute
this document in this unedited form. Thus, it possibly contains errors,
hopefully, more of a typographical rather than a technological nature.
Nonetheless, the information contained is of a high professional le+ 1,
reflecting the efforts of the workshop participants and will be inva. . able
to the planning and successful execution of the Agency's near- and far-
term advanced technology program.

Stanley R. Sadin
OAST Space Theme Workshop
Chairman
NASA Headquarters
Study, Analysis, & Planning Office
Office of Aeronautics and
Space Technology



VOLUME 11
V - A

Theme #11 - Global Service Systems

I Introduction

The focus of the Global Service Systems theme is on
technology for spacecraft and space operations usually
identified with the roles and missions of the Office of
Applications. Because of the broad range of user-oriented
activities covered by that Office's responsibilities, no
attempt is made in this theme to establish a single mission
as a model or standard for defining future technology
requirements. Instead, a series of potential missions
representative of the types of service needed by man and
available from space have been selected to exemplify typical
technology requirements in this theme. These missions
correlate with the earth-oriented activities identified as
future objectives in the Outlook for Space and can be easily
identified with the definition of "Thrust" packages now being
undertaken in the Applications program area.

Since most application missions depend on the accumulation
and dissemination of information, the goal or objective
selected for this theme is to provide a 1000-fold increase in
our ability to effectively obtain useful information from space
at less than current ccsts. The basis for this goal derives
from the data explosion engendered by global observation and
operations in space and the current bottlenecks encountered in
converting that data into useful user-oriented information.

In section II of this document, a more detailed description
of the theme ‘s provided together with a brief rationale for the
theme and a summary of needs and benefits. Section III describes
technology requirements at a functional level and lists current
new initiatives considered pertinent to this theme by the team
leader and his HQ counterparts. Section IV of the document
briefly outlines needs from the Working Groups as seen by the
theme team. Section V identifies current theme team members.

II Background

Theme Description - Space provides a unique vantage point
for global observation of the earth, its environment, and its
natural and man-made features. The objective of this theme is
to provide the technology needed to expand our ability to
operate in that unique arena. Examples of typical spacecraft
and missions which could enhance the benefits of space
operations are appended as Enclosure A. Rough estimates of
mission characteristics and technology requirements for each
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of these missions are included in the enclosure. Enclosure

B is an excerpt from a recently completed survey of Space
Electronics Technology R&D and establishes technology needs
in that discipline as an expansion of current knowledge and
forecast of future capability. These needs closely follow
the technology advances forecast in the Outlook for Space ,
and, in many cases, were the source of - or directly resulted
from - those forecasts.

The purpose of this theme is to combine those two approaches
to technology definition into a viable technical program
which can greatly increase the return on our space investment.
The technical characteristics of Enclosure A should provide
examples of performance capabilities sufficient to identify
technology needs. The bottom-up approach of Enclosure B
provides some idea of the approaches and schedules needed to
achieve the 1000-fold increase in effectiveness.

Theme Advocacy Issues

Rationale: Application spacecraft operazting in earth-oriented

es can provide practical global cbservation and operational
services which will enable man to comprehend the physical
impact and effect of his existence on the earth and its
environment, to predict the cause and effect of natural and
man-made changes in the earth's ecological characteristics,
and to control and regulate the consumption and exploitation
of our natural resources. Use of these services depends
heavily on the ability to accumulate great quantities of data,
and to effectively and efficiently convert that data to
information or knowledge important to the user.

Need/Benefits: Operational global service systems can directly
contribute to many of our national needs. Information manage-
ment and distribution technologies applied in individual
communications, electronic mail, and large-scale information
handling can stimulate and support the national economy.
Automated pollution monitoring from space can provide the

key to preservation of the environment. Glcbal monitoring

and prediction of weather, crop conditions, and water
availability can significantly aid efficient food production.
Similar systems can be used to protect life and property
through early warning of natural disasters and can help in

the discovery and mapping of natural resources. In addition,
the data handling capabilities developed for global service
systems will reduce the cost of information reduction in the
quest for new knowledge through the exploration of space.

I1-V-A-2



Problem: Cost-effective, global service systems will require
quantum improvements in the technical ability to acquire,
reduce and distribute user-oriented information in near-real-
time. These topics are discussed in subsequent paragraphs.
An equally important problem requiring attention in this
theme area is to obtain public and political acceptance of
the concept that benefits derived from remote observaetion of
the earth and its environment can outweigh concerns cver
personal and political privacy and/or security. A completed
advocacy package must treat this latter problem in detail.

III Technology Needs

Areas of Emphasis: Global service systems operating in space
will require technical advances in a number of functional
areas. A ten fold increase in the dimensions of deployable
(100m.) and erectable (lkm.) structures will be needed to
provide booms, antennas and platforms for global sensor
systems. Control and stabilization systems capable cf
pointing accuracies of 1 arc second or less will be needed to
locate targets of interest and maintain platform or sensor
orientation during operations. A factor of five improvement
in spacecraft power capacity will be required to support
payloads of multiple sensors and supporting electronics.
Auxiliary propulsion systems capable of 5-10 years operation
on orbit will be needed to satisfy operating life requirements
of cost-effective service platforms. Multipurpose sensors
capable of 10 times better resolution (10 meters), extended
spectral range and increased sensitivity will be necessary

to provide detection and identification of earth and atmos-
pheric characteristics. End-to-end data management systems
capable of a 1000 fold improvement in the conversion of raw
data to useful information will be required to ensure
transfer of knowledge to the user community on a near-real-
time basis.

Approach: Development of the technical base needed to support
practical global service systems will build on the current
OAST R&T Base programs in Materials and Structures, Space
Power and Propulsion, and Guidance, Control and Information
Systems. New initiatives and/or program augmentations will

be implemented to provide an orderly evolution to the
necessary levels of technical capability in each of the above
functional areas.
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(a)

(b)

(c)

(a)

Large fitructures - Current technology programs are
aimed at definitions of structural concepts, thermal
control and dynamic response of large area space
structures. A proposed new initiative (Large Space
Structures Technology) in FY 1978 will collect these
conceptual studies into a comprehensive design,
demonstration and verification program culminating
in flight tests onboard the Shuttle/Spacelab in the
CY 1984-85 time frame.

Control and Stabilization - Current technology
programs are exploring potential capabilities of
several pointing system concepts including supporting
technologies such as sensors, support systems and
actuators. Several new initiatives relative to
instrument pointing and control and the erection and
contrcl of large space structures have been proposed
for FY 1978 and subsequent years. Key technology
needs are the development of an Experiment Isolation
and Pointing System aimed at the demonstration of
precision earth-pointing capability on a Shuttle
payload in the CY 1981-82 period and development of
remote manipulator technology for assembly of large
structures in space by the CY 1981-82 period.

Power - Current technology programs center on the
development of high efficiency, low cost solar cclls,
and long life energy conversion and storage components.
Key technology needs are to develop and demonstrate
radiation resistant solar cells and long life, highly
efficient batteries. Battery programs are proposed as
FY 1978 new initiatives culminating in flight
demonstrations during the CY 1981-83 time frame.

Solar cell demonstration programs are proposed for
initiation in FY 1979 with flight demonstrations in

CY 1981-82.

Auxiliary Propulsion - Current technology programs
concentrate on the development of ion thrusters for
auxiliary propulsion and north-south station keeping
functions. Key technology needs are demonstration of
thruster life in space and assessment of contamination
on sensors and spacecraft structures due to ion
thruster firings. This data is expected to be
available from the proposed FY 1978 SPHINX new
initiatives, but will require alternate approaches

if that activity is not approved.

I1-V-A-4
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(e) Multipurpose Sensors - Current programs are concen-
trated on active and passive optical sensors for
measuring atmospheric constituents. Key technology
needs are spaceborne active microwave systems to
permit day-night measurements of the earth's
characteristics and uncooled sensors operating in
the IR, millimeter and submillimeter frequency
bands to broaden the scope of sensor spectral
sensitivity. New initiatives in these areas are
needed and should be started in FY 1978 to ensure
available technology in the 1985 time frame.

(f) End-To-End Data Management - Current technology
programs are focussed on a variety of component
and subsystem concepts, all of which serve as
elements in a comprehensive data management system.
These include experimental CCD devices for data
processing, parallel processors for high speed data
handling, microwave and optical components for data
transfer, and a multipurpose user-oriented software
development program. To provide a thousand-iuld
increase in data management, new initiatives are
needed to flight test and demonstrate on-board
processors, to demonstrate high-data-rate space~to-
space communication links and to develop and
demonstrate low-cost ground-based user terminals.
A =iynificant part of this program should be to
design and demonstrate, for Shuttle payload flight,
a total end-to-end information system which can be
configured to accept new components or concepts in
data handling as they develop and evaluate their
performance in a system capability context.

Specific Technical Activities: Enclosure C lists classes of
new initiatives required to support the Global Service Systems
theme and follows that listing with a summary of current new
initiatives submitted by the Centers during the recent call for
FY 1978 inputs.

IV Working Group Directive

The principal need in the Global Service Systems theme is
a more detailed and careful analysis of technical activities
necessary to insure technology availability in the 1990 time
frame. Areas the theme team feels are particularily weak or
inadequately defined include structures, power, auxiliary
propulsion, end-to-end data systems with particular emphasis
cn software and data reduction, and advanced sensor technology.
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Comment and critique of the overall theme is urgently
solicited and any assistance the Working Groups can provide
in quantifying 'and strengthening the needs/benefits aspects
of this theme would be sincerely welcomed.

V Theme Team Membership

Headquarters

Pontious - OAST/RES Team Leader

Gilstad - OAST/RW

Lazar - OAST/RP

Ernst - OA/EC

Kaufman - OSS/ST

Center

Deerwester - ARC Moore = LaRC
Plotkin - GSFC Sivo - LeRC
Wolff - GSFC Wallace - MSFC
Hibbs - JPL
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EXTREMELY HIGH RESOLUTION OBSERVATION (CO-8

® PURPOSE
To observe the surface with extreme resolution.

® RATIONALE :
Crop yield forecasts, insect control, resource conserva-
tn:n,l ett_c., may be aided by imaging with extreme
resolution,

® CONCEPT DESCRIPTION k it
Adaptive stationkept optical array is used in conjunction
with laser illumination to reduce effects of atmospheric

scintillation.

o CHARACTERISTICS

* WEIGHT 40,000 Ib

e SIZE 800 ft

e RAW POWER 10 kw

* ORBIT 2500 nmi circular. 45° inclination
* CONSTELLATION SIZE 1

® LIFE/SERVICING PERIOD 10/3 yrs

* TIME FRAME 2000

* |OC COST 300 M

® PERFORMANCE
Less than a few feet gro and resolution (passive);

up 1o one grder of mggnitude_ improvement in
resolution with pulsed laser illumination,

® BUILDING SLOCK REQUIREMENTS
* TRANSPORTATION

-
EACH & h
L)

Da
NDEPENDENTLY
STATIONKEPT

~STATIONREPT FOCAL ARRAY
=PULSED LASER

-ADAPTIVE OPTICAL

PHASE CONTROL

STORAGE PROCESSING

IMAGE RECONSTRUCTION.
DISPLAY

Shuttle and large tug and/or SEPS

® ON-ORBIT OPERATIONS Automated or manned “assembly" and serviting

® SUBSYSTEMS Stationkept mirrors.: focal plane: high rate communication
Image processing in focal plane: adaptive corrections: shielding

e TECHNOLOGY
e OTHER None

®

V J¥MNSOTONE
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OCEAN RESOURCES AND DYNAMICS SYSTEM (COC-15

® PURPOSE
To locate schools of fish and to map ocean
dynamic signatures.

® RATIONALE =,
Fish protein resource yield needs to be maximized due

to world protein shortage. Mapping instruments needed.

® CONCEPT osscn,up_‘r]org, _
Temperature and emissivity differences in surface water

caused by schools of fish, currents, and plankton
concentrations are detected by the differences in their
self-emission in the long-wave infrared.

® CHARACTERISTICS

e WEIGHT 15,000 Ib

* SIZE 10x 60 1t

e RAW POWER 25 kW

* ORBIT 300 nmi polar
e CONSTELLATION SIZE 1

* RISK CATEGORY | (Low)

* TIME FRAME 1985

® |OC COST (SPACE ONLY) 300 M

® "ERFORMANCE
100-ft resolution attained over all ocean surfaces
every 12 hours. Sensitivity equivalent to 0,002 deg £
achieved,

o BUILDING BLOCK REQUIREMENTS
* TRANSPORTATION Shuttle

PLAKKRTON OR
WELR FEEDWWG
AREAS

« 2000 DETECTORS COOLED
\ 0k OPTICS UNCOOLED
4

o CAYOGENIC REFRICERATOR

CURRINTS

ON-ORBIT CPERATIONS Shuttle attached manipulator

SUBSYSTEMS Thermal dissipation, sensor, cryogenic cooler

L]
e TECHNOLCGY
* OTHER None

Large LWIR sensor: cryogenic refrigerator; LS| data processcr
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ATMOSPHERIC TEMPERATURE PROF ILE SOUNDER (CO-11)

® PURPOSE K
To meas.re actual profiles of temperature in the

atmosphere.

® RATIONALE
Weather prediction requires knowledge of temperature
profiles, as well as other phenomena.

® CONCEPT DESCRIPTION.
Pulsed laser vibrationally excites COp or H20 molecules.

Subsequent rotational transitions in the millimeter wave
spectrum show temperature dependence which is
measured by ratic of energy in several lines.

© CHARACTERISTICS

e VEIGHT 4000 1b

e SIZE 30 it dia antenna
e RAW POWER 5kw

* ORBIT 600-nmi polar

® CONSTELLATION SIZE 4

® RISK CATEGORY Il (Moderate)
* TIME FRAME 1990

® I0C COST (SPACE ONLY) 250 I

® PERFORMANCE
Entire atmosphere measured, with resolution of 300 ft
horizontally and 100 ft vertically, every four hours.
Emission lines and signal strength imprecisely defined

p Taw POWER

men WAVE 30 h DIA ANTENNA

”’
-— 7

4‘"
/’
-
’f' mmmuﬂn[—

(L

- & OPTICS

wm—-

ATMOSPHF af

80y Hy0 VIBRATIONALLY EXCITED
 MILLISJETER WAVS S RADIATED
BY RUTATIONLL TRANSITIONS

at present.
o BUILDING BLOCK REQUIREMENTS
* TRANSPORTATION Shuttle and tug/IUS
® OMN-ORBIT OPERATIONS Automated service unit/Shuttle-attached manipulator
® SUSSYSTEMS Antenna, laser, attitude control 2 by g
* TECHNOLOGY Laser, power dissipation, antenna, pointing, sensitive heterodyne receiver
* OTHER

@



COASTAL ANTI-COLLISION PASSIVE RADAR (CO-9)

® PURPOSE A~ y o
Inexpensive and lightweight radar for grcn, EOUAT- O8O A S T
all surface vessels - navigation; collision .
awoidance e
® RATIONALE S A RN TTER N e
Conventional radar too heavy, expensive, and Sricn A or

ThE CROSS ANTENNA

interferrence prone. Pleasure craft usually

denied radar benefits,
© CONCEPT DESCRIPTION
Use space illuminator of seacoasts with scanning

microwave beams. Scaniing receiving antennas
on boats obtain range and angie data,

@ CHARACTERISTICS

* WEIGHT 11C, 000 ib
e SIZE 5. 4 nmi crossed antennaL
e RAW POWER 2 MW
* ORBIT Synch, Equat,
e CONSTELLATION SIZE 1
e LIFE/SERVICING PERIOD 10/3 Years
* TIME FRAME 1995
® |OC CCST .18
@ PERFORMANCE 5

Relative location of all objects > 100 m™ to
within 100 ft in range and 300 ft in angle in 50°
sector. 3x 0.5 ft antenna in vessel.

© BUILDING BLOCK REQUIREMENTS

T « TRANSPCRTATION Shuttle and large tug or large SEPS

T e ON-ORBIT OPERATIONS Automated or manual servicing unit; Assemble in orbit

=) ® SUBSYSTEMS Structures; attitude control: antenna ) )
e TECHNOLOGY Large adaptive microwave antenna; laser master measuring and control urit
L]

OTHER None @



HIGH RESOLUTION EARTH MAPP ING RADAR (CO-13)

® PURPOQOSE

To provide maps of the surface with high resoiution I

through cloud cover.

® RATIONALE
Resources, pollution, crop, water, and other observations
may be aided by high resolution and frequent coverage

regardless of weather,
® CONCEPT DESCRIPTION ' .
Synthetic array radar of very high power provides high

resolution. On-board image processing allows micro-
wave data link for all weather capability.

© CHARACTERISTICS

* WEIGHT 110,000 I

* SIZE 15 x 160 ft

* RAW POWER 2.5 MW

* ORBIT 200 nmi polar

® CONSTELLATION SIZE 1

® LIFE/SERVICING PERIOD 10/1yr
* TIME FRAME 1990

® |OC COST 500 M

@ PERFORMANCE
200 nmi ground swath mapped to less than a
few feet resolution once aday. U.S. covered

every Six days.
© BUILDING BLOCK REQUIREMENTS

* TRANSPORTATION Shuttle

e SUBSYSTEMS Thermal, nuclear. ﬁﬂw
e TECHNOLOGY High power transmitter
e OTHER None

ON-ORBIT OPERATIONS Shuttle manipulator; servicing

er generator, radar B
: automated image processor, reaclor, shielding

2

+AWNE L1ON NNVYE J0Vd ONMETTS.



WATER LEVEL AND FAULT MOVEMENT INDICATOR (CO-3

2 PPRPOSE I ! .
0 make precision measurements in many places in

rapid succession for 3id in earthquake prediction,
water resources establishment, disaster use, elc.

® RATIONALE
Prediction of earthquakes, floods, drcughts, and
accurate water resources would be of great social
and economic benefit.

® CONCEPT DE?ERIFTION ’ :
Picosecond (107 < sec) pulsed laser radar in orbit obtains
precision differential range measurements from corner
reflectors implaced on both sides of faults, river banks
and floats, etc.

® CHARACTERISTICS

* WEIGHT 300 Ib

* SIZE 0.5 m optics
* RAW POWER 250 W

* ORBIT Geostationary
® CONSTELI.ATION SIZE 1

® RISK CATEGORY I (Low)

* TIME FRAME 1985

®* |OC COST (SPACE ONLY) 50 M

® PERFORMANCE

Relative range obtained to * 0.03 millimeters at any
mgnber of points separated by 100 meters or more.
107 instrumented points can be measured every hour.

® BUILDING BLOCK REQUIREMENTS
¢ TRANSPORTATION Shuttle, 1US/Tug

« 0OSM OPYCS

o PICOSECOND PULSES

e 2 MICRORAL AN POINTING
s 0'W AVERAL © POWER

® 104 PER PULSE

LASI © RADAR SATELLITE IN GEOSTATIONARY ORABIT

ON POSTS AND
FLOATS TO DETECTY
RELATIVE WATER LEVEL

® ON-ORBIT OPERATIONS
e UBSYSTEMS

® TECHNOLOGY

* OTHER

Automaled or manned servicing
Picoseconad receiver, transmitter, 2 ur pointi
Streak camera converter, mode locked laser and switch



SYNCHRONOUS METEOROLOGICAL SATELLITE (CO-12)

® PURPOSE
To collect wor'dwide atmospheric data for global
weather prediction.

© RATIONALE
High resolution and frequent coverage of globe are

needed for forecasls..

® CONCEPT DESCRIPTION i e
Optical sensor with 1 meter mirror collects visible light

data on gross meteorological features. Same instrument
makes spectrum measurements for detailed informatinn

on atmosphere,
® CHARACTERISTICS

o WEIGHT 3000 Ib

o SIZE 5 x 20 ft

. gsw 1gbowrzn 1 kW

* ORBI

o CONSTELLATION SIZE 135""“" Equat.
e LIFE/SERVICING PERIOD 1073 Years

* TIME FRAME 1985

* |OC COST 190 M

® PERFORMANCE
Ground resclution 300 ft dia. Scan rate: Earth coverage
in 20 sec for clouds, etc. Det2iled measurements of
spectrum every 200 sec.

©® BUILDING BLOCK REQUIREMENTS

1% DIA OPTICS
VISIBLE LGHT TELESCOPE

e TRANSPORTATION Shuttle and tug ;

e ON-ORBIT OPERATIONS  Automated or Manuzl Servicinr Init

e SUBSYSTEMS Laser

e TECHNOLOGY Comm, link: 10 gigabits/sec from each satellite. Ground computer center.
* OTHER Weather calculation method.




ADVANCED RESOURCES/POLLUTION OBSERVATORY (CO-1) (U)

® PURPOSE
To provide high quality, multispectral earth resources

and pollution data,

® RATIONALE ) S-S
Integrated ERTS-like system, real-time data distribution

to world-wide users, active sensors needed.

® CONCEPT DESCRIPTION
Active and passive sensors, large aperture, high, medium,
and low resolution imaging obtained in multispectral
region and radar. Data disseminated by laser link through

relay satellite.
0 CHARACTERISTICS

* WEIGHT 30,000 Ib

* SIZE 1Gx 60 ft

* RAW POWER 12 kW

* ORBIT 500 nmi sun synch,
e CONSTELLATION SIZE 1

e LIFE/SERVICING PERIOD 10/3 Years

* TIME FRAME 1985

* |OC COST I50M

® PERFORMANCE
Multispectral resolutions varying from < 10to < 100 ft
obtained world-wide.

RESOLUTION
<10 h

RADAR
RESOLUTION = SO h

§ W TELESCOPE
MULTI SPECTRAL

\
\\ 0 ami SWATH

@/<\
\

nmi SWATH

. X
\
a0
<Wh \
/ MULTISPECTRAL

200 neme SWATH

\

\'  covemnaGE EviRy § HOURS \

® BUILDING BLOCK REQUIREMENTS \ \
* TRANSPORTATION ShuttleandTug =
e ON-ORBIT OPERATIONS Shuttle attached manipulator, servicing stages
® SUBSYSTEMS Guidance and navigation; attitude control; transmitter
. 5$CHNOLOGY Large radar antenna; high power tubes and modulator; LS| data processor
. HER None
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NAVIGATION, GUIDANCE AND CONTROL

1980

10X INFORMATION
ACQUISITION

PRECISE POINTING
< 1SEC EARTH ORIENTED
01 SEC INERTIAL

ADVANCED NAVIGATION

oLONG BASELINE SYSTEMS

*ONBOARD/GROUND ORBIT POINTING
DETERMINATION

o LANDMARK TRACKERS

oPRECISE EXPERIMENT

1980

10X LARGER
STRUCTURES

100M DEPLOYABLE
1KM ERECTABLE

ACTIVE SURFACE

CONTROL
™M

eATTITUDE AND FIGURE
CONTROL OF LARGE
DEFORMABLE STRUCTURES
AND ARRAYS

NASA HQ RE76-1229 1)
21776

Nne



NAVIGATION, GUIDANCE AND CONTROL

1930 1890

1/2 MISSION
SUPPORT COSTS

1/10 SPACECRAFT
SYSTEMS LIFE CYCLE COSTS

ONBDARD
MISSION MANAGEMENT

AUTONOMOUS
OPERATIONS

STANDARDIZED
ONFIGURATION INSENSITIVE
GUIDANCE & CONTROL

EXTENSIVE
TELEOPEMATOR OPERATIONS

eAUTOMATED RENDEZVOUS | «ROBOTIC DECISION- MAKING | ®SUPERVISORY CONTROLLED *STANDARD ELECTRONIC

AND DOCKING AND CONTROL SYSTEMS MODULES
® AUTONOMOUS NAVIGATION | «AUTONOMOUS SPACECRAFT oCONFIGURATION
& GUIDANCE AND EXPERIMENT CONTROL INSENSITIVE SYSTEMS

NASAHORE?E 122811
21176

g THNSOTONI



STANDARD
INSTRUM'N

2 SEM'SOR/PREPROCESSOR
"TEG'N
© CCD'S

O INTEGRATED OPTICS
SYSTEMS

O MIIATURIZED DETECTORS
© STARD. CONMPONT'S

© RNUCLEAR DETEC'RS

O PROTON-SCATT'G TECH.

1330

1/10 SPACECRAFT
LIFE CYCLE COSTS
(8°/MB MONITORED)

MULTI-APPLICATION
SENSORS

© PHASED ARRAY
ANTENNAS

@ LOW-NOISE RECEIVERS

© HKIGH-POWER
TRANSMITTERS

SOLID-STATE
SENSORS

SOLID-STATE DETECTOR
ARRAYS

SPECTRAL DISCRIMINATORS
RON-RADIATIVE COOLERS
LARGE APERTURE COLLECTORS
CCD LARGE AREA ARRAYS
MULTISPECTRAL CCD'S
ENERGY ARALYZFRS

NASA HQ RE76-1223 (1)
21776



1990

10X INFORMATION
ACQUISITION
(10'*B/YR)

10X

IMPROVEMENT
IN SENSOR

PERFORMANCE

1990 _PL10°B/YR) 1890

10X SENSOR
SENSITIVITY

(0.1pph)

10X SENSOR
SPECTRAL
RANGE

©TUNABLE DIODE LASERS | cLOW-NOCISE RECEIVERS

oHIGH-POWER TRANSMITTERS
cPHASED-ARRAY ANTENNAS
oSOLID-STATE SENSORS

NASA HQ RE76-1244 (1)
217-76

o HIGH PRESSURE GAS
LASERS



1/10 MISSION
SOFTWARE COSTS
2°/MB MONITORED

MICROPROCESSOR
IMPLEMENTED
SOFTWARE

AJTOMATED
SOFTWARE PRODUCTION
VALIDATION

© CONMPILER WRITING SYSTEMS
© MODULAR ARCHITECTURE

© STRUCTURED PROGRANMMING
TECHNIQUES

NASA HQ RE76-1225 (1)
2-17-76



DATA PROCESSING
SPEED
10%8/8

oINFORMATION
EXTRACTION &
SELECTION BY
ONBOARD
PROCESSING

1000X ONBOARD

1000X DATA
REDUCTION
10"B/YR

1000X GROUND
DATA PROCESSING
SPEED
10"8/S

J

oFEATURE RECOG -
NITION PROCESSIN®

*0PTO-DIGITAL

J PARALLEL PRO -
CESSING SYSTEM
DEVELOPMENT

eMODULAR PARALLEL
|/ PIPELINE DATA
PROCESSING

1000X END TO END
INFORMATION
MANAGEMENT
EFFECTIVENESS
10" B/YR

10X DATA STORAGE

oBULK DATA
STORAGE

* ONBOARD SOLID
STATE DATA
STORAGE

o LOW COST RANDCM
ACCESS MEMORY

® HIGH CAPACITY
DATA RECORDING
SYSTEM

1000x

DATA DISTRIBUTION

10X DATA TRANSFER

10%8/S

«END TO END SYSTEMS
INTEGRATION

*DIRECT BROADCAST/
NARROW CAST
SATELLITE DATA
COLLECT'ON

® ACTIVE

COMMUNICATIONS
ANTENNA

e DIGITAL
TRANSPONDER

* HI-CAP SPACECRAFT
TERMINALS

GLOBAL SYSTEMS
CONFIGURATION

oGLOBAL SYSTEM
ARCHITECTURE

oLOW COST USER
TERMINAL

NASA HO RE76-1222 11)
21776
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SPACE ELECTRONICS TECHNOLOGY REVIEW

MAJOR THRUSTS

REDUCE
TOTAL NASA MISSION
cosT

BY A FACTOR OF 10 i
---—-—-----—-----d

] /

i

1/10th \

1/2 SPACECRAFT N
( missioN SuPPORT SYSTEMS LIFE s
; CYCLE COST

COST BY 1830

BY 1330

4
7’ ~
’ AUTOMATED
ONBOARD EXTENSIVE L’ e SOFTWARE MICROPROCESSOR
STRATEGY APPLICATIONS. /<, # \y VALIDATION SOFTWARE
e ELECTRONICS ) 4
POWER 1\ 5¢/m8 moniTorep ) \STRUCT.

~
-~

RUTONOMOUS
OPERATIONS

é 1990

1/10th
DATA ACQUISITION
CosTS

1/10th
GUIDANCE & CONTROL
SYSTEM COSTS

STANGARD
CONFIGURATION

INSENSITVEG & €

STANG.-RDIZED
INSTRUMENTATICN

MULTI-APPLICATION
SENSORS

SOLIY STATE
SENSORS

Nakh — Bg e 4
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e 10X
‘\ LARGER STRUCTURES
H 100M DEPLOYABLE
. o 1 KM ERECTABLE
- — 1985
""--"‘.:::.
'

N
/ OTHER \ ADVANCED

l\ DISCIPLINES /, 1950

- -

- -

ACTIVE SURFACE
CONTROL
(1 mm)

1530

(0.1 PPB)

NAVIGATION

10X INCREASE
IN SENSITIVITY

SPACE ELECTRONICS TECHNOLOGY REVIEW

[ MAJOR_THRUSTS |

PROVIDE
1003-FOLD INCREASE
IN NASA MISSION
CAPABILITY

10X
INFORMATION

END-TO-END INFO

Fd
s MANAGEMENT
ACQUISITION B EFFECTIVENESS \
1950 BY 1950 o Y
1930 ——
PRECISE
POINTING (<1SEC 1000x
EARTH- ORIENTED .01 DATA DISTRIBUTION
SEC INERTIAL)
10X
IMPROVEMENT 1N 1000X
SENSOR PERFORM - DATA REDUCTION 1530
ANCE (10"*B/YR) 10X
_ 1330 DATA TRANSFER
10X INCREASE -
IN SPECTRAL 1950
RANGE

19890 1950 GLOBAL

SYSTEMS
CONFIGURATIONS

1000x
ONBOARD DATA
PROCESSING SPEED
10*B/ sec

10x

DATA STORAGE

1600X
GROUND DATA
PROCESSING SPEED
138/ SEC
1990

NASA HQ REZ6-122701
1M-=11-75



2.

3.

4.

5.

ENCLOSURE C

GLOBAL SERVICE SYSTEMS
FY 1978 New Initiative Needs

Large Structures - Develop and demonstrate erection,
assembly and deployment of large space structures in
space.

Control & Stabilization - Develop and demonstrate precigo
earth-pointing system capability.

- Develop and demonstrate remote
manipulator technology for assembling large structures in
space.

Power - Design and demonstrate highly efficient energy
storage system in space.

Auxiliary Propulsion - Demonstrate ion thruster technology
for satellite station keeping (SPHINX B/C).

Multipurpose Sensors - Develop and demonstrate uncooled
IR and submillimeter sensors for measuring atmospheric
constituents.

End-To-End Data Management = Develop and demonstrate
on-board CCD data processor.

- Design, develop and demonstrate
modular end-to-end information management system.



SUPPORTING PROPOSALS - #11-GLORAL SERVICE SYSTEMS SUPPORTING INITIATIVES

o DIRECT SUPPORT

o GENERICALLY OR
PARTLY RELATED

13,
14,
15,

113p
114
115
118
129
121
306
110

CCD - UNIFIED DATA PROCESSOR * (10)
DEXTEROUS MANIPULATOR *

ATTITUDE CONTROL OF |ARGE STRUCTURES *
NICKFL/HYDROGEN BATTERY *

LAZER HETERODYNE SPECTROMETER * (10)
EXPERIMENT ISOIATION AND POINTING
SYSTEN *

MICROYAVE RADIOHETER

LARGE AREA SPACE STRUCTURES * (8)
ON-BOARD CCD PROCESSOR * (10)

SPHINX B/C * (7)

SILVER/HYDROGEN BATTERY * (10)
41-43 GHe TRANSPONDER * (D)
50-500 WE ISOTOPE POWER SYSTEM *®
SETI = (9)

CRYOGENIC FLUID MANAGEMENT *

Y72 LI.C.
0.3 2.8
0.2 0.6
0.2 0.6
0.6 4.1
0.3 4.0
0.5 3.0



SUPPORTING PROPOSALS - #11-GIOBAIL SERVICE SYSTEMS SUPPORTING INITIATIVES (conTinue)

o TASK-TEAM
IDENTIFIED

16.
17,
18.
18,
20.
21,
22,

Y78 LI.C.
ATL *
PHCTO CHEMICAL SOLAR CONVERSION
HYDROGEN/OXYGEN FUEL CeLL *
HIGH POWER DENSITY COMPONENTS
BRAYTON ISOTOPE POWER
MULTIPURPOSE SENSORS
MODULAR END-TO-ZND INFORMATION 0.5 6.0
MANAGEMENT 1.0 15.0

PRELIMINARY FY 78 TOTAL TO AA: $3.6M, TTC. 34.1M



THERE #
Ve 7l GLOBAL SERVICE SYSTEMS

OBJECTIVE: 10J0-FOLD INCREASC I EFFCCTIVE USE OF SPACE FOR PRACTICAL GLOBAL
~ OZSERVATION A'ID OPCRATICN SERVICES

SCENARIO: 1978 - 1935
[HM2IVIDUAL MISSIONS PROVIDING SERVICES TO USER COMMUWITY THROUGH
CEATRAL DATA FACILITY

o VARIED OPBITS

o SEISOR DEVELOPHENT
o DATA MAHAGEMENT

o USER EDUCATION

0 10-FOLD IHCREASE

§
q 1985 - 2000
:
§
!

MULTTFUNCTION MISSIOHS SCRVING USER COMMUNITY DIRECTLY Gii REAL TIME
BASIS

o LOW COST USER TERMINALS

o HI SPEED, OHBCARD DATA PROCESSING
o 0d-CRBIT FEPAIR & REFURBISHNMENT

o ADVAICED SENSORS

o 1000-FOLD INCREASE



APPROACH:

GLODAL SERVICE SYSTeiS (COHT.)

ESTABLISH MISSION SET COMSISTENT WITH KEEDS IDENTIFIED BY
OUTLOOK FOR SPACE

DETERMINE CrHiMON TECHNOLOGIES, TECHNICAL PLANS, WKEW INITIATIVES
ESTIMATE CHAPACTERISTICS OF MULTIFUNCTION MISSION CCHCEPT

DEFINE TECHIIOLOGY NEEDS, TECHWICAL PLAAS



SYNCHROKROUS MeTtOR(LOC

ICAL SATELLITE 1CO-12)

¢ PURPOSE
To collect worldwide atmospheric datg for gicts
weather prediction.
v
¢ RATIONALE R TN
High resoluticn and frequent coverage of giste are T AL LIGHT TLLSCOeE
needed for forecasts.. LI
@ CCNCEPT DESCRIPTION , l \
Optical sensor with 1 meter mirrer collocts visitle light | $rcymonous I {
data on gross meleorological fealures. Same instrument} g
makes spectrum measurements for detailed information o\
on atmosghere. \
¢ CHARACTERISTICS menomave \
» WEIGHT 3000 1 e
o SIZE 5x20 1t y
s RAW POWER 1 kW
¢ ORBIT Synch. Equat
¢ CONSTELLATION SIZE 3 ]
¢ LIFE/SERVICING PERICD 10/3 Years
* TiME FRAME 1985
e |OC COST 190 M R0+ BESCLL TGN
@ PERFORMANC SIS S
Graund ressiution 300 ft dia. Scan rate: Earth coverage =
in 20 <ec Ior clouds, etc. Detailed measurements of
pectrum every 200 sec.
¢ BUILDING BLOCK REQUIREMENTS
* TRANSPCRTATION Shuttle and tug .
¢ ONYORBITOPERTIONS  Automated or Manual Servicing Unit e i
s SUBSYSTEMS Laser e
*» TECHENOLOGY Comm. link: 10 cigabits/sec from each satellite. Graund computer center.
¢ OTHER iweather calculation method.
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@

ACVANCLD RESOURCES/POLLUTION CBSERVATORY (CO-1) (b

PURPOSE

To provide high guality, muitispectsal esrth resourdes

and pellution data. SILE LUCKING RADAR ?
RATIONALE _ LR /

Irtegrated ERTS-like system, real-time data distribution

to world-wide users, active sensors needed.

! LR NN

CONCEPT DESCRIPTION I

Active and passive sensors, large aperture, high, medium, |

and lox resolution imaging cbtained in muitispectral \ »

region and radar, Data disseminated by laser link through \ = P —

;!1 gate ‘I
CHAR *CTERIS TICS TR R \’égﬁé

¢ WEIGHT 30C01b

s SIZE 10'x 60 it

* RAW POWER 12 kW y . SNATH

¢ CRBIT 500 nmi sun synch, MuLTISPECTRAL

¢ CONSTELLATION SIZE 1 o \

¢ LIFE/SERVICING PERIOD 1073 Years

¢ TIMME FRAME 1585 :-I\it(;l-i&'!é:wn

* |OC COST 350 M 1 ™
PERFORMANCE

NuRtispectrel resclutions varying frem < 1010 < 100 & AP

obtaineg world-wice. MSOUION - BN
BUILDING BLOCX REQUIREMENTS

¢ TRANSPORTATION Shuttle end Tug :

¢ CN-ORBIT OPERATIONS Shuttle attac l‘ed manipulalor, servicing stages

@ SUBSYITE®™ Guidance and navigation; attitude control; transmitter ™7 p—

¢ TECHNOLCGY Larce radar antenna; high power tubes and modulator: LS ! cata precessor

* OTHER lone i



[ vt

WAILR LEVEL ANID FAL

¢ PURPOSE . . . e
To make precision measurements in many places in
rapid succession for aid in earthquake prediction,
water resources establishment, disaster use, efc.

3 RATIONALE
Prediction of earthquakes, floods, drcughis, and
accurate water resources would be of great social
and economic benelit,

¢ CONCEPT DE‘?RIPTION - : ’
Picosecond (10" 1< sag) pulsed laser radar in orbil obtaing
nrecision differential range measuremants from corner
reflzrtors implaced on both sides of faults, river banks
and fioats. etc.

¢ CHARACTER!STICS

¢ WEIGHT 800 1h

¢ SIZE 0.5 m optics
* RAW POWER 250 W

* ORBIT Geostationary
e CCNSTELLATION SIZE 1

® RISK CATEGORY | (Low)

* TIME FRAME 1685

® |OC COST 1SPACE ONLY? S0 M

@ PERFCRMANCE
Relative range obtained to 2 0,03 miliimeters at any
nunber of points separated by 100 meters or mere,
107 instrumented points can be measured every hour.

¢ BUILDING BLOCK REQUIREMENTS

LT MOVENVENT INDICATOR 1CO-3

e (4w OPICS
e PMICOSECOND PULSES

e 2 WICRUFADIAN POINTING ‘
* D'W AVIRAGL POWLR

h'--‘}_‘
oy oy
LASIR RADAR SATELUTE v GIOSTATIONARY CABT /
ol
- /

o WA PLH PULSE

-/

W0 cm CONNERN
PEELECTORS TO
DEYECY RFtATIVE

TAULT MOVEMENT

COR%IA REFICTORS E
0% POSTS AND

FLDATS YO DETECT o
BELATiwl WATER LEVEL

< |E

* TRANSPORTATION Shuttle, 1US/Tug

¢ ON-CRSIT OPERATIONS  Automaled or manned servicing

* SLGSHSFEKISs Picosscond receiver, transmitter, 2 ur pointi
* TECHNCLOGY Streak camera converter, mode locked laser an

* OTHER

switch



¢ PURPOSE
To provide mags of the surface wilh high resclution
through cloud cover.

@ RATIONALE
Resources. poliution. crop, water, and cther observations
may be aidad by high resolution and frequent coverage

. _regardless of weather,

@ CONCEPT DESCRIPTION _ ’
Synthetic array radar of very high pover provides high
resolution. On-board image processing allows micro-
v.ave data link for all weather capability.

@ CHARACTERISTICS

* WEIGHT 110,00 1b

¢ SIZE 15 x 160 1t

* RAW PCWER 2.5 MW

* ORBIT 200 nmi polar
® CONSTELLATION SIZE 1

® LIFE/SERVICING PZRIOD 10.] yr

* TIME FRAME 1330

* |OC COST SO M

@ PERFORMANCE
200 nmi ground swath mapped 1o less Lhan a
few feet resolution once 2 day. U.S. covered
every Six cays.

@ BUILDING BLOCK REQUIREMENTS

/-.‘5

A T—

M REAZTOR

—
e BEADATOR e

I
ANTENNA T

Reali i tCTaC

A d CinNERATOR
\-L-\ wasam

Wiis
L I

Lo KADIATAD

¢ TRANSPORTATION Shuttle

¢ ON-OR3IT OPERATIONS  Shuttle manipulator: servicing

¥ SLoEEHETFEMS Thermal, nuclear. power generator, radar - -
e TECHNOLOGY High power transmitter; 2Gtomated image processor, reactor, shielding
e OTHER Mone




e I

- el b LTy o
FLA S el Lidiaroisth bl troee s Mo iV i

o PURFCIE

P e e By o] i

Yo ailow citizens to comnunicat thrgugh gxdineinges e i
: ,‘ sl nys ' ov.TR. & 6355
by veice, lrom snyuhiery. She PONTR B SIP S

Ve USTRS Cridiinii

® RATIONALE
Mctite telephones are Casiralie, but should tewnd
worn. Uses include emergancy, ierestivi, tusiness,
FPSEAR. . Rl :

@ CONCEPT LESCIUIPTION. . . e
sullichannal switching satelliic eid arist irzaznliln-
receivers connecl ec.,,'iu Siyvetiore 10 esch Gliier areclly
or o telephene neluoris. f.'n:.'.ug oF vecoded voice used.

© CHARACTERISTICS
* VEIGHT 16008 [
¢ SIZE 200 il tha Lyaenaa
¢ RaVi POVER 2y 1
¢ ORBIT Syach. Tqhit
e CONSTELLATICNSIZE ) .
® RIiSK CATEGORY § Lo
® VIME FRAME K%
® [OC CCST (SPACE GIZV) 3000

“al

@ PERFORKMAHCE \

LD esm b o T 510
r‘ WIIGHTY =« ;i wr
FOVTR o
BATYLAY Li7F

s ¥ HOURL
COnMINIDUS
bractha-p .o evarn

&

25,000 simultanscus veice channg's, ench sharad by
Up 10 200 users: 2.5 millicn gople communicae Uy

narnsl veice. \ VOULICOBE o
1 YELTF-OLL ADDAELL
@ BUILDING SLCCK REQUIRELIENTS el
® TRAHSPORTATION Shutize znd lzrgeftandem tug or SEPS

e 0‘!“ m"mes ATV F aspe . g

RUITODISATIONS Aulumated or manual servicing unit; sssembly on 0fbibeme s voe cmmre

9 SUSSYSTELIS 2Hitude control; antenna; processor; repeater | .
@ TECHWOLUGY Larg: mullitaam anlenna; muiti-channsel repesler: LST processor, muiliple-alcess
¢ UTHER \wist transcziver, LS| technology ! tzchnigques

LLITVAD NOO0d 30
4 1Ovd [TYNIORO
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L1 rrvnt Mood 30
L ovd (IVNIODIQ

PERSUNAL DAVICATION WRIST SETICS-N

o PURPCIE
lo provide accurate relative position locstion wili
Very ineapensive user eguipment.

@ RATIONALE
Kavigation system cosls are guminated by user
equipment costs.

& CONCEPT UESCRIPTION L
Na-row beans ar» swepl over the U, S. by large phased
a(re),'. tin space. Very simple receivers measure time
v elaplod botween pulses receiviad and dieulay distzaces
(K-S, F-Wi to fixad paint.

@ CHARACTERISTICS

L

- =

CRUSE ARTENKS AT & BARD

ARiA FY o FRRQITLCY L 4W FOMA
ARLY ST « FALQUIRY &2 & 0 Fowdn

SYL.” « fOQUAY OnEIT

fiza D RaCons

VEIGHT

SIZE

RAW POWER

OREIT
CONSTELLATION SIZE
RISK CATI:GORY

THAE FRAKE

1SC COST (SPACE Gl

oo e

€ PLIAFCRIMANCE )
User position located to 300 fl every .0 sec relative
to a fixed localion < 100 nmi 2.3y,

User receiver can cost lecs than $5) in mass

prcduction,

9 DUILDING sLOCK REQUIREVIENTS

® TRANSPCRTATICN

¢ Oil-ORBIT OPERATIOHS

® SUISYSTELS
YEREDLOS

-
¢ OTHER

300 b

2 tunl Cross

2 kv . B

Sync. Egual. -~

i (Moderaia) \’i

1690 L s -~

10013 Ex; ::1-:]_"1‘-“-. .} S "

-~ BNTENA L ARD
Cole ALTURLTE
L ITE R !

, -
- ’
-

Shuttie and Tug o .
Mz2nnec or 2utdmated assemtly and servicing unils
Antenna wilh independentiy stationkept subunits.

lon thrusler, xdotive RF phase conlrol, 1aser master measuring unit
LS| receivers



THEFE #11 GLOBAL SERVICE SYSTEHS

TECHNOLOGY AREAS OF EFPHASIS

LARGE SPACE STRUCTURES FOR ANTENNAS, SENSOR PLATFORMS
(TO > 100M DEPLOYABLE, 1 KM ERECTABLE)

CONTROL AND STABILIZATION FOR SENSOR POINTING AND ORIENTATION
(31 ARC SECOND)

SPACECRAFT POWER FOR MULTIPLE SENSORS, SIGNAL PROCESSORS
AND COMMUNICATIONS

(22 KD
AUXILIARY PROPULSION FOR LONG LIFE ORBITS AND STATiONKEEPING
(5-1C YEAR OPERATING LIFE)

MULTIPURPOSE SENSORS FOR INCREASED RESOLUTION, SENSITIVITY
SPECTRAL RANGE

(&< 10 METER GROUND RESCLUTION)

END-TO-END DATA MANAGEMENT FOR CORVERTING RAW DATA TO USER-
ORIENTED KNOWLEDGE IN NEAR-REAL-TIME



SUPPORTING PROPOSAIS - #11-T1 OBAL SERVICE SYSTFMS SUPPORTING INITIATIVES

o DIRECT SUPPORT 1. 103 CCD - UNIFIED DATA PROCESSOR * (10)
r 104 DEXTERQUS MANIPULATOR * 0.3 2.8
. 105 UDE_CONTRO!L_OF [AR l * 0.2 0.6
4, 112 HICKEL ZHYNROGEN BATTERY * 0.2 0.6
5. 1138 LAZzR HETERODYNE SPECTROMETER * (10) e e
6. 1i3c  EXPERIMENT ISOLATION AND POINTING 0.6 4.1

SYSTEM *

F 1130  MICROWAVE PRADIOFETER 0.3 4.0
8. 114 LARGE AREA SPACE STRUCTURES *(8) — -
S. 115 OR-BOARD CCD PROCESSOR * (10) e e
10, 118 SPHINX B/C * (7) --- -
11, 120 SILVER/HYDROGEN BATTERY * (10) --- ---
12, 121 41-43 GHr TRANSPONDER * (1) 0.5 3.0
13, 306 50-500 ¥E ISOTOPE POWER SYSTEM *®

0 GENFRICALLY.OR.uulli., 110 SETI * (9)
PARTLY RELATED 12, 125 CRYCGENIC FLUID MANAGEMENT *



SUPPORTING PROPOSALS - #11-GIOFAL SERVICE SYSTEIS SUPPORTING IRITIATIVES (cowvinven)

M.1. 10, B 78 IILC.
16. 128 ATL *
17, 303 PHOTO CHEMICAL SOLAR CONVERSION
18, 308 HYDROGEN/OXYGEN FUEL CELL *
19, 310 HIGH POWER DENSITY COMPONENTS
20, 312 BRAYTON ISOTOPE POWER
o TASK-TEAM 21, — FULTIPURPOSE SENSORS
IDENTIFIED 22, - MODULAR END-TO-END INFORMATION 0.5 6.0
MANAGEMENT 1.0 13,0

PRELIMINARY FY 78 TOTAL TO AA: $3.6M, TTC. 34.1M



THERE #11 GLOGA Stiv. .cE SYSTERS

ISSUES AKD PRUBLENS

TECHWICAL: QUARTUR JUSPS TN TECHRICAL CAPABILITY KEEDED
LARGE KUIBER OF RELEVAHT NeW INITIATIVES
SPHINX B/C, LASS, EIPS, LHS, CCD DATA PROCESSORS
ERD-TO-ERD DATA HANACEHERT

SOCIO-POLITICAL: INDRIVIDUAL PRIVACY, SECURITY
NATIONAL. BOUNDARIES, SECURITY
AGENCY RESPONSIBILITES

THEME TEAM:

HASA EXTERUAL
CHAIRMAR -- PCHTIOUS, RE WALLACE, MSFC RTAC
ERNST, E WOLFF, GSFC ASFR
SIV0, LERC FOORE, LARC DURZE, NOAA, EPA, DPT. AGRIC.
HIBES, JPL PLOTKIN, GSFC GE, AEROSPACE, TRW, HUGHES

DEERWESTER, ARC



Theme #11 - Global Service Systems

The objective of the Glohal Serivce Systems theme is to provide
the technology needed to enable a 1000 fold increase in man's
ability to use space for his own bettemment and benefit. The workshop
activity has centered on a review of the theme concept and a more
detailed evaluation of technology requirements. Results of the workshop
activity are summarized in the following paragraphs,

1. Theme Concept

The definition and assessment of technology requirements for
Global Service Systems was based on @ time-phased mission scenario.
In the initial phase (1978-1985 era) it was postulated that user-
oriented space missions would operate in varied orbits designed
to evaluate the potential payoffs of global space observations and
operations, and to serve as precursors or first-generation operational
systems. Each mission would be dedicated to a particular function such
as earth observation, hazard warning, weather prediction or pollution
monitoring. Functional operation would be controlled through a central
ground-based facility responsible for acquisition fo data from a
satellite and distribution of that data to the user community. Primary
technical emphasis during this phase of the scenario would be placed
on the development of data management technicques and a refinement of
sensor technology.

The second phase of the mission scenariv (1985-2000 era) contemplated
a limited number of multifunction satellites located in geosynchronous
orbit and supported by a series of dedicated, single-function satellites
in low-earth or sun-synchronous orbits. The principle operational
change in this era would be user access to satellite generated information
on a direct, real-time basis. Implicit in this mode of operation was
the technical requirement for high speed, on-board data processing
technology and low-cost user temminals., Large antenna structures in
space, high levels of power generation and storage, long life,
auxiliary propulsion, precision pointing, autonomous operational capability
and improved sensors would also be technical requisites to mission
operations in this phase.

Review of the mission scenario by the theme team assembled at the
workshop produced general agreement with the overall approach. Exchanges
between working group and theme team representatives emphasized the
basic need for effective data management as a major technical prerequisite
to operational global service systems. Theme team discussions pointed to
the critical need for predictive models capable of assimulating large
quantities of data from multiple sources. Such a capability is essential
to the development of operational reai-time user interfaces with space
observation systems.



The theme team also considered the credibility of the Global Service
Systans theme as a coupling mechanisn for OAST technology efforts with
future NASA and national needs. Their conclusions generally supported
the validity of this theme as a focus for OAST technical activities,
especially in the data handling and sensors area, They found direct
couplings between the theme concept and the new program thrusts being
developed by the Office of Applications, e.g. Conmunications and
Envirommental/Resources/Earth Sciences. The overall relevance of global
observations and cperations to the apglication of space for local, national
and international benefits further substantiates the credibility of this
theme area.

2. Technology

Technology needs identified in the theme concept generally covered
the total discipline spectrum of OAST with emphasis on quantum improve-
ments in performance capability and system cost reduction, The Working
Group reviews of the mission scenario and conceptual pro%;am descriptions
reiterated the need for substantial performance gains, phasis on data
systems, software, sensor technology, power, themal control, large
structures, and ?recision pointing and control systems was substantiated.
The most critical areas identified were data systems and software which
would be expected in a theme area heavily oriented toward the acquisition
of data and the translation of that data into useful information for a
broad spectrum of users.

Practical attaimment of nerded technology did not present an insoluble
problem to the Working Groups. Of the 34 highest priority technology
needs identified for this thame, half were considered enabling technology
by the technical experts. The remainder were classed as enhancing
technology of varying degr:es