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Strategic Surveiliance Using the IR
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Ground - Data Processing @F& ;

Decryption Background Tactical Parameter Display .And
Data Reconstitution Management Calculation Distribution
Type Trpe
Aot + 4| § Lmnude
Elevation, Longrde
Trmne = X Heading
Tuma
Ltrtude | |
Longruce .
Individual data Successive data rom  Data from a general Pattems compared to Flight profile for identified Reports are displayed
reconstructed from same area compared  scan area comrelated  known profiles and  missile type fixed to AZ/EL for assessment and
decrypted received & constant-level data  to form prospective “best fit” used to reports and projected prepared for
data discarded as clutter, misstle flight pattems  identify missile type  backwards to calculate distnbution to users
areas of high noise XKXXX launch point, heading and
can be blanked . launch time

Ground Data Processing - Converts individual data into launch waming information for assessment
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Star Sensor
RADEC And Other
Data
Peak Detection Tagging, Discard
. And Decision Formatting Andd
Detectors 6000  Sampling 6000 A/D Conversion 6000 Thresholding 6000  And Buffering Encryption
0 Cutputs Qutputs

. —
ﬂwmltmﬂ

Fommeiung
— | oot § oo B j——s Ly
Mﬂw | oows {wwr B ' - -
— —_— To
: ,| HEkd&m | || o o B |, v | Downlink
1 0f 5000 Cola 1,01 000 Chaonets 5000 Channels
M 170M -500K, -1.0M
Samples/SEC BITS/SEC Uplo5 M TS/SEC BITS/SEC
BITS/SEC
Each detector responds  Each datector output Each sample is Brightness values below  Brightness vaiues tagped Brightness ID data
to IR energy it views sampled up to 7000 converted to a threshold discarded; to identify source detector, combined with star
as it sweeps by tmes/sec 5-bit binary value compared with previous  to ptesent data channel RADEC, and heatth data
. rapresenting and subsequent value to  overload, algorithm for sncryption and
’ brightnass determine peak selectively discards downink transmission
retuns having low
threat probability

On-Board Signal/Data Procéssing - allows system to operate at maximum possible sensitivity without overloading
the downlink. Processing is an initial sort, selecting retums having the highest potential of being targets
AP 154 005



DSP: The Early Days

e Threat: The development of the flrst Soviet ICBM in the
early 1960's

® The requirement; A space-based early warning system
combining:

(1) Infra-red sensors to detect the intense
thermal radiation of rocket engines

(2) Newly demonstrated concept of man-made
earth orbiting satellites

e Missile defense alarm system (MIDAS) program

e Further development of these technologies led to the
designation of the Defense Support Program (DSP)

AP 154.006



DSP Phase I: 1970 - 1975

e Designed to provide warning against both Soviet ICBMs,
Chinese ICBMs, and Soviet Short Range SLBM's around

the CONUS
@ Satellites 1-4
Satellite: 2000 LBS
1.25 Years
Sensor: 2000 Detectors
' PbS (SWIR)

BTH

AP 154 007



Ground Systems:'1970 - 1975 @;

e Qverseas Ground Station (0GS)
- Operational in 1971
- Fixed Large Processing Station {LPS): Processes Data,
provides reports from Eastern Hemisphere Satellite(s)
e CONUS Ground Station
- Operational in 1972
- Fixed LPS, provides peacetime reports from Western
Hemisphere Satellite(s)
® Multi-Purpose Facility (MPF) on-line in 1974

- Supports data analysis, SAV development & personnel
training

AP154.008



1975 - 1985: THE EVOLVING THREAT

1975 - 1980
- LONG RANGE SLBM's DEPLOYED
- INCREASED MULTIPLE RV MISSILES

1980 - 1985
- MOBIL E ICBMs
- INCREASED SLBM DEPLOYMENT

- SOVIET ADVANCEMENTS/TACTICS BECOME POSSIBLE
THREAT TO SYSTEM




DSP Phase I, MOS/PIM, Phase Il _
Upgrade: 1975 - 1985 | AN

® 1975 - 1980: Phase Ii, Satellites 5-7
- Added lifetime, 2 year design life

e 1980 - 1985: Multi-orbit satellite/performance improvement
(MOS/PIM) (Satellites 8-13)

- For increased hardening & SLBM coverage, plus multiple
orbit capability

e 3 year design life
® JCS Level-1
e Expanded coverage (SLBM)

AP154.010



DSP Phase I, MOS/PIM, Phase I Upgrade
1975 - 1985 (Continued)

® Phase Il upgrade, SATS 5R-6R refrofit
- For improved resolution & polar/global coverage

e Advanced RADEC & hardening

e SED sensor

- ATd, increased resolution & global coverage
- 6000 detectors
- Second color capability demonstrated

APTS4ON



Ground Systems: 1975 - 1985

Ci

e 0GS:
- Software upgrade in 1975
- Hardware upgrade in 1982 to support phase Il and DSP-1

o CGS:
- Hardvsare upgraded in 1982 to support phase 1l and DSP-1

e Mobile ground station developed in 1985
- Include both mobile ground terminals and mobile
communication terminals

- Create rapid deployable, survivable MGS to provide
location uncertainty during wartime, and to
back-up the CGS

AP154.012



1985 - Present: The Changing Threat

e Former Soviet President Gorbachev's
democratic reform

e August 1991, The Soviet Coup

e Russian republics retain

nuclear capabili
o The fall of the uctear capaniiity

Berlin Wall

@ China remains under
communist control

® The growing threat

from third world e Tension/War in the

middle east

@ |raq approaching nutclear
capability

APISA013



DSP-1: 1985 - Present

G

e Satellites 14-22: For increased resolution, survivability & lifetime

® Sensor
- 6000 detector channels
- PbS and HgCdTe (2nd waveband)
- BTH & ATH
- 5 year design goal
Thermal control system, forward facing radiator and
phase change material
o Satellite
- 5250 pounds
- 5 years
- Laser crosslink subsystem (LCS), secure SAT-SAT COM
- Hardening (JCS level 2)

AP154.014



Ground Systems: 1985 - Present

East

i Communication
Communication % ¥43 West Crosslink

Crosslink

b

European Satellite Control} | Early On-Ocbit
Ground Station Facility Test Facilty
. @ Overseas
GON Ground
‘ Station
CONUS Ground
Station ® United States Space » Mobile
‘ Command {USSPACECMD] 447 Ground
] Stations
® NORAD {North American} &4
Multi-Purpose . gmm;egic Air
Faclity Users ® NMCC (Natronal Militacy
Command Center)
@— Global Communications Network ® ANMCC {Ahemate NMCC}

Mobile Ground Stations: Upgrades & Integration With DSP-1 Completed in 1993

OGS, CGS: The Next Generation Software, System 1, Will Be Operational in 1993 to Fuily
Utilize DSP-1 Capabilities

AP154.015

European Ground Station (EGS) Became Operational in 1990



DSP Perfo‘fmance During Operation Desert Storm
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e DSP provided SCUD warning for every attack during Operation Desert Storm
e Provided warning to U.S. forces in Saudi Arabia, and civilians in both Saudi
Arabia and Israel |

e The warning was passed on to the Patriot Missile Battery Commanders AP ISUOTE
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DSP Has Evolved to Meet
Changing Requirements

Phase |
# Satelltes 14
« 2000 Ibs

e ADDW

e 1.25 ys

DSP-1
ey &« Satellites 14.22
® 5250 Ibs
.® 1275 W
® 5yrs
Phase Il . hgsd i
Upgrade reening
* Satellites 58, .,
BR iretrofit) x
MOSIP!M & 3680 Ibs
& Satellites 8-13 o 580 W A
multiple orbit ® 3yrs ’
. ;gggbllll;;v o Advanced radec -~
° 500 W and hardening
® Jyrs
Phase 1i DSP-1 Spacecraft
: gg;ﬂhlt; s 57 M Attituds Control M Communication
W s & Zero momentum & 8 links
* 480 reaction wheel & Mission Data Message
® 2y % Propulsion {MDM) rebroadcast
& Monopropellant B2 Laser Crosslink
hydrazine thrustors ® Secure SAT-SAT
& Electrical power communication
® Si solar panels B Structural/Thermal
o NiCd batteries + Camposites frame

® Passive themal control

AP154.018




