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RELEASE 1JUMANDLE VIA BYEMAN SYSTEM ONLY

MISSIONS AND OBJECTIVES (POTENTIALLY MANNED ORBITAL OPERATIONS)
MISSION OBJECTIVES
COVERAGE (N. MI.)
MISSION ' ACCESS NIGHT AREA
CATEGORY SPECIFIC MISSION ' TIME CAPABILITY RESOLUTION | TARGET TARGET
CRISIS MANAGEMENT -
e POINT COVERAGE 6 TO 24 HRS | NEEDED 2! | 3xs
FAST e AREA COVERAGE 24 HRS NEEDED 2' TO10' - 400 X 200
RESPONSE STRATEGIC WARNING 1 TO3DAYS | WINTER ONLY | 2 ooo| axa
‘ TACTICAL WAR ‘2 TO 12 HRS | NEEDED ' — 400 X 200
OCEAN SURVEILLANCE 12 HRS NEEDED 5 TO10' ALL OCEANS
READOUT - @ENTIFY). "
SURVEILLANCE 1 MONTH NO 3X3
I ' 1TO2MOS | NO 2X2
STRATEGIC | GENERAL SEARCH 1TO2 MO8 | NO ' TO 4 4,000 X 3,000
ARMS CONTROL 5TO20DA | NO 10" 4,000 X 3,000
- NO
OTHER PRECISE TARGETING - 50' ACCURACY
COMMAND POST

-4 RS,

OTHER MISS!ONS TO BE EXAMINED MAINTENANCE/REPAIR SYNCHRONOUS, OFFENSE, SIGINT ABM, GEODESY,

IKL5064-67

2 BE (O
\

ASTRONOMY (NASA BAILED MOL TO NASA).

—S-EG'RE-'F/DORIAN

HANDLE ‘VIA BYEMAN SYSTEM ONLY




NRO APPROVED FOR
t RELEASE 1JULY 2015

| HANDLE VIA BYEMAN SYSTEM ONLY
SECREF/DORIAN

! - . MISSION/SENSOR VALUE IN RECON MISSIONS

SURVEILLANCE, ARMS CONTROL, SEARCH MISSIONS (AND TI OTHER -Plicrm)

e TODATE, REGULAR PHOTO OKAY FOR SURFACE FEATURES
e ENEMY MAY DENY US SURFACE FEATURES IN POST 1975

3LS 68 69

4 %ﬁ (O

e VISUAL CAMOUFLA&E»
e DECOYS
e ACTIVITY DURING wm'rm NIGHT

e DESRE Non-sv.mmcz'rm'runss ALSO

? e UNDERGROUND (SILOS, MINES, TUNNELS) ¢
| . . . . ‘
| e. MFG AND NUCLEAR PLANTS ’ °
s (HEAT OR GAS EFFLUENTS) R .

e RADAR .

LWIR e LASER
MULTI-SPECTRAL @ MAN VIEWED
IMAGE ENHANCEMENT

IR SPECTROMETER "
SIGINT |

FAST RESPONSE MISSIONS (CRISIS MANAGEMENT, TACTICAL WAR, STRATEGIC'WARNING)'

| ' o DATA PERISHABLE 2 TO 24 HRS) s READOUT
- e ENEMY ALREADY OPERATES UNDER NITE BLANKET
- "o NIGHT RECON CAPABILITY MOST DESIRABLE

; OCEAN SURVEILLANCE

'! e DETECT, LOCATE (TRACK) WORLDWIDE
| "o IDENTIFY, CLASSIFY SHIPS

1

e USE AS ELEMENT IN OASIS

e LWIR -

° 'DEGRADED VISIBLE FILM MODE
= e LASER RECON
[ ]
[ ]

SIGINT. CUEING
RADAR

- RADAR‘—‘D“E':TECT/LOCATE/CLASSIFY
Vlf;BLE}Am IN CLASSIFICATION

e ALL SENSORS OND Mdbﬁl’IE", EXCEPT RADAR (RADAR ON RADAR MODULE oR*‘cjoMmNED D/RADAR MODULE)

-SECREF/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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LE VIA BYEMAN SYSTEM ONLY

—SEGRETF/DORIAN

TECHNICAL INTELLIGENCE

BASIC D MISSION (VISIBLE)

RESOLUTION 1975-70" OPTICS 1980 [ orTics

8ON. MI PERIGEE 110N. MI PERIGEE
- .-65N. MI. PER_-IGEE

 *mayor BoosTer mpact To FLy [JfforTics /1
MODULE WEIGHT OVER 40.000 LBS) |

1985---()])’1‘1(".9

150N. M1 CIRCULAR*

USE MAIN OPTICS WITH OTHER SENSORS (E.G. LWIR, MULTT - SPECTRAL)

24,5 64 - L9

Sd GO
\\v

. _SEGRET/DORIAN
s 7

HANDLE VIA BYEMAN SYSTEM ONLY
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—SEERET/DORIAN

-SEERET/DORIAN

HANDLE-'\/IA BYEMAN SYSTEM ONLY
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—-SEERET/DORIAN

 SEGRETF/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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| NRO APPROVED FOR R ,
RELEASE 1 JULY 2015’ ‘ i
: HANDLE VIA BYEMAN SYSTEM ONLY

-SEE'R'E-'F/DORIAN )

_ RESOLUTION - USAF STRIKE - FEBA TO 800 :Ml (316 T)
o ' ' — RF‘QOLUTION - USA INDIRECT FIRE - FEBA TO-‘SZO N. MI (211 T)
—— o RESOLU TION - USAF PLANNING - FEBA TO 800 N. (206 T)

CUMULATIVE PERCENTAGE

HANth' Vl}\ BYEMAN SYSTEM ONLY
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RELEASE 1 JULYHWBADLE VIA BYEMAN SYSTEM ONLY

-SECRET/DORIAN

-

TACTICAL OPERATIONS SYSTEM REQUIREMENTS -

DATA LIFE - USAF PLANNING

TARGET CATEGORIES: EASTERN EUROPE SCENARIO

] PERSONNEL
PRESENTATION TIMEIJNESS = USAF STRIKE = e enmm— WEA PONS o .
COVERAGE INTERVAL - USAF STRIKE o= o= «n o= s ELECTROMAGNETIC EMITTERS 198 P
) AIR FIELDS 636 S
NUCLEAR STORAGE 834
TRANSPORTA"I‘ION
STRUCTURES -
100 —~—— T
i B .
. \. A
A D S R
: — Nt 1
A )
- 50
& ) -
= 40 —
3 =T
E_ 30
[&] - '\\,
20 'i-ﬂrd‘-.--~ﬁ.
10 1
S
IMD 0.1 0.2 0.8 0.5 1.0 2.0 3.0 5.0 10 20 30 50 100
I B TIME - HOURS K
3 = (ol e
LLLO -SEERET/DORIAN
HANDLE VIA BYEMAN SYSTEM ONLY
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RELEASE 1 HANDEE VIA BYEMAN SYSTEM ONLY

—SECRET/DORIAN

SEP 30-MAR 15 166D

OCT 20-FEB 23 126D

NOV 10-FEB 3 85D

NOV 25-JAN 20 56D
DEC 20 1D

“

WINTER DAYS OF 5° SUN OR LESS

\ %w\m et ' | 20°

= Lk . &
5 0
st 75
S emtmiaion g
e > - | _68°
) =0
1 ,;_“T‘::{o
Y USSR .
. o 1.
[ 50°
N i 40°
COMMUNIST ‘0
PEOPLES AR o
REPUBLIC s 30

34564 -G

Q4 4o
TN

-SEGRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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RELEASE 1 JULYPANDLE VIA BYEMAN SYSTEM ONLY

—SECRET/DORIAN

ARMS CONTROL OBJECTIVES

¢ DETECT CONSTRUCTION OR EXISTENCE OF NEW MISSILE

¢ SILO CONSTRUCTION

® BUILDINGS, EQUIPMENT METALLIC
* VEHICLES FOR SUPPLY % DEVICES

. FINISHE‘D_SILOS AND/OR COVERS (STATUS) i

® RESOLUTION REQUIRED 10' TO 20'

® MUST p‘ENETRATE EXTREME NORTHERN LATITUDES

, RADAR
. CLOUD 'FOG OR NITE MOST OF YEAR, CAMOUFLAGE
(NATURAL/ARTIFICAL) ‘

!

245 0 -9 |

WA (O
N\

—-SEG-R'E'T"/DORIAN

HANDLE. VlA BYEMAN SYSTEM ONLY
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RELEASE 2 '
ELEASE 1JULY ﬂiNDLE VIA BYEMAN SYSTEM ONLY

—SECRET/DORIAN .
| ARMS CONTROL CHARACTERISTICS
a
* 10' RESOLUTION

* wmopesT R¥ PoWER ~[JIIN

o worce N

® COMPLEX PROCESSOR — |

o DATA RATE RGMTS— |
e  STORAGE RQMTS ~—

¢ COVERAGE

¢ 10 RESOLUTION «®» 20 N. MILE SWATH PER BEAM # 14 DAY COVERAGE

¢ POSSIBLE COMPATIBILITY WITH OCEAN SURVEILLANCE

, | VISIBLE FILM
® ANCILLARY SMALL OPTICS SENSOR — & IR |
| ' MULTI- SPECTRAL

2o d o - | DORIAN
2 — SECRET/

) HANDLE VIA BYEMAN SYSTEM ONLY
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RELEASE 1 JUHRNBLE VIA BYEMAN SYSTEM ONLY

SECRET/DOR |».AN . s 4 6O
et | <
KEY OCEAN SURVEILLANCE MISSION OBJECTIVES —
1078 1960 1985
DETECTION & TRACKING |
SURFACED TARGETS |
_ SIZE/SWATH j
LOC. ACC.
CLASSIFICATION CRUDE SIGN. ANAL. YES - GROSS CLASS. | YES - EXTENSIVE
: TARGET SORTING FOR | DISTINCTIVE TARGETS 1
TGT. AMB. RES.
IDENTIFICATION NO- YES | ves
COVERAGE S B St
LATITUDES - POSSIBLY ALL ALL i -ALL
FREQUENCY ..EVERY 12 HOURS CONTINUOUS | conTmuoUs
DETECTION & TRACKING
OF SUBS
' SIZE
DEPTH
LOC. ACCUR,
ALL WEATHER | ves YES FOR SURFACE - |: YES FOR SURFACE
SRR NO FOR SUBS .| No FOR suBS
DAY / NIGHT YES, YES FOR DET/TRK "] YES FOR DET/TRK
: YES FOR CLASS. - '} YES FOR cLASS.
NO FOR IDENT. AT NIGHT - .} YES FOR IDENT.
RESPONSE TIME
DATA USE

HANDLE VIA BYEMAN SYSTEM ONLY
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RELEASE 1 JULY 2015

HANDLE VIA BYEMAN SYSTEM ONLY

—“SECRET/DORIAN

TYPICAL LARGE RADAR FOR OCEAN SURVEILLANCE

NON COHERENT
¢ SIDE-LOOKING

- RESOLUTION
ANT. DIMEN.
INPUT POWER MAX.
RF XMTR POWER AVG
WEIGHT - LBS,

® FORWARD-LOOKING MECH. SCAN
RESOLUTION
ANT. DIMEN. -
INPUT POWER MAX,
‘RF XMTR AVG'
WEIGHT - LBS,

SYNTHETIC APERTURE -
* PHASED-ARRAY
' RESOLUTION
. LENGTH
POWER INPUT
RF XMTR AVG
WEIGHT - LBS

DETECTION AND TRACKING - NON COHERENT OR SYNTHETIC APERTURE '. "-"g_j,;
CLASSIFICATION - SYNTHETIC APERTURE ONLY h

DOES
OTHER
MISSIONS
(E.G. ARMS
CONTROL)

345 4 - 67 - | -
| -SEGRET
vk .4%(90 | /DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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——

WARELE VIA BYEMAN SYSTEM ONLY ' : | S—
-SEGRETF/DORIAN : za. 56509
. ) \g,&@ 3

OPTICAL SEARCH SYSTEMS

L AU Y Fo RS L2 £)

OBJECTIVES
®  CRISIS - LIMITED SEARCH
e  AREA TYPICALLY 50,000 N. MI” PER DAY
® ONE DAY REPEAT OVER CRISIS
. GENERAL SEARCH _
e  6X10° N. MI PER DAY (20 DAYS TO COVER RUSSIA/CHINA)
. STEREO a
s 2'TO 4" RESOLUTION
OPTICS o

¢ 2 COUNTER ROTATING STEREO OPTICS‘

° FILM RESUPPLY EVERY 2 MONTHS
° ELECTRONIC R. O. - OF SELECTED PORTIONS
° 150 N, MI. ALTITUDE

SMALL MODULE ON RADAR MODULE (OR DORIAN MODUL:E') '

—SEGRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY

[Ny S




NRO APPROVED FOR

RELEASE 1JULY 2015 ‘ : ~ SG G~ (-
HANDLE VIA BYEMAN SYSTEM ONLY , 345065 . Ghil

-SEGREF/DORIAN - -

\

SPACEBORNE —& |

COMMAND

POST
. KEY REQUIREMENT -
POST ATTACK SURVIVABILITY

RELAY
- SATELLITES

LTIPL :
RELA
: Y

THREAT
o ICBMS

e AIRCRAFT &
o SLBMS A
‘at

*

o OTH &
@LOS RADARS

&,
§
.
ot
&
o

HIGH

'LASP URFACE SHIP\ NORADY

ALTITUDE (OR SURFACED. h : «ATIONAL"
OBSERVATION ‘ g SUB = I N AUTHORITY -
SATELLITES - ;- M Q : ‘%

— > COMMAND == AIRBORNE

(949, SIG INT, CENTE

£
REMOTE (ALSO Z.1.) CMD POST
GROUND '

STATIONS

NAV, ETC,)

—-SEGRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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RELEA ' i Ty
HEASE TULYAYRNDLE VIA BYEMAN SYSTEM ONLY B4S5 LA -6 1/ ;)
-SEGRET/DORIAN . 4 GO %
| - o N e
 SPACEBORNE COMMAND POST CHARACTERISTICS S
12 MAN STATION “40 MAN STATION
CAPABILITY LIKE EC 135 -LIKE C5A ,
| AIRBORNE CMD POST ~ AIRBORNE CMD POST
WEIGHT 165000 LB ‘470,000 LB | |
VOLUME 13,400 FT3 “ /37,200 FT3 - .
POWER 10 KW (SOLAR ARRAYS) 26 KW (SOLAR 'OR-
CONFIGURATION | CYLINDER /3’ MATED CYLINDERS - ,
'RESUPPLY (INCLUDING ~ 170,000 LB/2MO. /280,000 LB/2 MO
PERSONNEL TRANSFER . | . - o
VEHICLES) = S
MANEUVERABILITY 1000 FT/SEC 11000 FT/SEC -
FUNCTIONS: | e
e SELF DEFENSE" 'YES: 'YES
 WIDE BAND DATA NO . YES
PROCESSING' 5 , R
e STATUS MONITORING YES L YES
e COMMUNICATIONS ~ YES ‘YES
o INFORMATION ANALYSIS  LIMITED YES |
o STRATEGIC/TACTICAL LIMITED YES ,
DECISION MAKING L :
. LIMITED © YES

FORCE CONTROL

—‘sE’énﬁ:l:/DomAN

HANDL_E VIA BYEMAN SYSTEM ONLY
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ReLeace T HANBLE VIA BYEMAN SYSTEM ONLY

~-SECGREF/DORIAN

GLO FEATURES

e DAILY TARGET ACCESS -
- REAL-TIME SELECTION BY OPERATOR. RESOLUTION ZOOM TO 2

e PROTRACTED VIEW OF TARGET
- IMAGE STABILIZED BY OPERATOR -- STEREO, MOTION DETECTION AVAILABLE

e  MISSION CONTROL o
- HARD COPY OF IMAGES AVAILABLE DURING TARGET PASS
= MISSION PLAN CAN BE UPDATED ON A "PER PASS" BASIS .

e - GROUND CONTROL CENTER"
- RECORDS ALL RAW VIDEO DATA
- PROVIDES IMAGE MANIPULATION FUNCTIONS (CONTRAST ENHANC EMENT,
DEROTATION ETC) FOR SATELLITE WEIGHT SAVINGS, EASE OF EQUIPMENT UPDATE
. EXTENSION OF MOL-PROVEN TECHNIQUES |
- APPLIES MAN IN MOL PATTERN TO MAXIMIZE MISSION PERFORMANCE

- COUPLES VIDICONS (FOCUS-PROJECTION-SCAN TYPE) TO MOL - DEVELOPED
OPTICAL SYSTEMS FOR IMAGE SENSING

- UTILIZES CONTINUOUS RELAY LINK TO AVOID STORING VIDEO DATA

AN CAO| -
: -S'EGR-E:F/DOR I1AN
\‘\ 4 62 \ HANDLE VIA BYEMAN SYSTEM ONLY

11— £ 3 Yo g © 7
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RELEASE 1 JULYPANDLE VIA BYEMAN SYSTEM ONLY

-SEGRET/DORIAN

MULTI-MISSION USING RADAR MODULE*
(150 TO 200 N. MI CIRCULAR ORBIT)

SENSOR
MISSION

OCEAN SURVEILLANCE
(FEEDS INTO OASIS
TRACKING)

HIGH POWER NON
COHERENT RADAR

DETECT/LOCATE
-* 2 N. MI AZ RESOL
- 50' RANGE RESOL

HIGH POWER SYNTHETIC
APERTURE RADAR

SMALL OPTICS

DETECT/LOCATE

- RESOLUTION
WIDE SWATH

CrASSTRV

= NARROW SWATH

RESOLUTION

" CLASSIFY/IDENTIFY
JCA YT™E RESOLUTION

ARMS CONTROL

FAST RESPONSE (CRISIS,
TACTICAL, STRATEGIC
WARNING)

ALL WEATHER, PLUS

DATA FROM D MISSION
MODULE
L

SYNERGISTIC TO OPTICAL |

STANDAR RECON (SEARCH,
SURVEILLANCE, T1)

v l

*CAN HAVE COMBINED D/RADAR MODULE

D BIG OPTICS FOR OCEAN SURVEILLANCE CLASSIFICATION

24,54 - 69

—SECRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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| NRO APPROVED FOR ) . REPE , .
: RELEASE 1JULY’ 2015 . :
"~ "HANDLE VIA BYEMAN SYS'I"EM ONLY . ‘
‘S‘EGR'E‘F/DORIAN : o o - .
OPTIONS FOR RECON mssz MODULES | R -
y i ' MAmmD OR UNMANNED RADAR MISSION
. MANNEDORU D < ._MODULE WITH MANNED RESUPPLY
' DORIAN MISSION MODULE """ : |
| WITH MANNED RESUPPLY 7~ e  OPTIONAL =
i o _ - "RESUPPLY MODULES FOR
4"':-.;:‘. .
o A MANNED COMBINED N
o MISSION 'MODULE® (D/RADAR) K
s WITH-MANNED RESUPPLY




NRO APPROVED FOR . . oo
RELEASE HANBUE VIA BYEMAN SYSTEM QNLY

—seenmnomAN o

ON-D MISBION MODULE (IO" D MA!N OP!'ICS)

CLASS

. SPECIFIC

. FAST, : C
RESPONSE

" CRISIS MANAGEMENT

3404 m.
‘F/T

FAST FILM, 0.1
8¥C EXPOSURE, .

LASER.
FOR ILLUM

"ADD INTENSIFIER

.DAY/NITE
- T PATCH®*

-.2."5'~"."

] .mmw;n
| vimwing
AMAGE

ERNANCEMENT)

 NEAR IR

SIGINT
CUFING

V worwr - o s (170 B & :

TARGET) |[_TACITICAL — L ) TE L )
.+ .7 iz | STRATEGIC WARNING - , B
SLOW. - | SURVEILLANCE = i Ny p .
RESPONSE -
(poTNT - AWM CONTROL
TARGET) | T : )

SLOW -

RESPONSE
(LARGE -
AREA) '©. .

| SEARCH

omnuu.
OPTICB

SIPARATE "

. FAST .

. RESPONSE
a.mrrm
AREA)’

“* «CAN TIME SHARE BIRD ron-n A8 um:m:t
- **BQUIVALENT TO. 20" PER CYCLE (KELL FACTOROF 0.1)

©a

" PHOTOS SHOWS GOOD INTERPRETABILITY

/DORIAN

HANDLE VIA-’BYE MAN SYSTEM ONLY

\;
\

§
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RELEASE HANBLE VIA BYEMAN SYSTEM NLY

GENERAL QUARTERS AND
HOUSEKEEPING s/s '

e b i —

ADJUSTABLE 25 KW *
ROLLOUT ARRAYS -

ER

SYNCHRONOUS ALTITUDE

COMMAND POST

~RESUPPLY MODULE

. LIVING QUARTERS

-BOCKING PORT




.,

NRO APPROVED FOR ' A ' . . S0

:, MULTIPLE
RESUPPLIES -




NRO APPROVED FOR -
RELEASE 1JULY 2ANDLE VIA BYEMAN SYSTEM'ONLY

'r.Yi'xCAL ROLE OF MAN IN MILITARY S8PACE OPERATIONS

LOGISTIC OPS (EVA) .SAY EVERY 2 TO: OIHON'I'HS FOR § YEAR lllSSION HODULE LIFE i L .
e ADJUST/CALIBRATE BIG OP'I'l 1 mmmn. SENSITIVE READOUT DEVICES (LASBR SCANNBi BRIDGE). ETC ‘
e RESUPPLY EXPENDABL”: W FILM, DEVMPERS CRYOGENICS (POWER. OR IR SENSOR)T K ‘

REPLACE NECRANN m OF-ALL TYPES (FL!I. DEVELOPERS, MECHANICAL SCAN RADAR 'I‘RACKING MIRROR, OPTICAL DOORS,
_.CONTROL MIRRORS, ATT CONT SENSORS, SOLAR ARRAY, ETC), TH’RUS’I‘ORS, COATXNOB ON umnons GUIDANCE
PACKAGH coumm. HIGH POWER RADAR TUBES, ETC.

e ADD SMALL BEWAS DEVELO?ED EDID(E G. momcu Di.'l'ECTORS. smm RADAR ECEIVER,S. SIGINT. agcmv}:ns NE‘I }
FILMS, ETO)‘ - .

o AD mrrm. DIHOYIENT m WIOI' BIG OP'I'ICS. Dlﬂ MDAR .IVENTUALLY I(AKE BIQMIRRORS IN IPACE

L onnmu. onop '

e ) s:uc'rmm Amomm I ] mou KAN‘Y m‘ﬂHES UNFRENCTABLE, I 0. Nl'!‘l ODE .AR’HHCIAL ILLUM :
¢ PROVIDE nl;s': nl,c ,tm'Lona JRE m't MODE avs uou-opmnx.n OR MULTI-SPECTRA o
o . COARSE/FINE MODE DISPLAYS SELECT SMALL AREA TO POINT FINE SENSOR b-mmn momn
. PROVIDE IMAGE mwwcwm FILTER ADJUSTMENT (®FTTER PIX INTERPRETATION WITH nmu. vxmo) '
'ro cmno knmot mwnml nmumml:ms

SURE mi;'."'ﬁ:'rC) B

* GE SMULATION EXPERIMENT.

\
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lr%ﬂf&s VIA BYEMAN SYSTEM GALY '_

—SEG-R-E‘F/DORIAN

TYPICAL OVERALL SYSTEM TRADEOFFS ’

PR

REASONABLE COMBINAijioNs OF -

'MANNED OR UNMANNE'D

__QQQ.LE.S .
e ',DORIAN .
e RADAR . =% » -
‘o SEARCH MODULE e
o DORIAN/RADAR .
®

COMMAND POST

POTENTIAL mcoup TmLE comaos DDIFFERENT monAL RATE/NOD

' AND MODULE) - , '

' COORBITAL MISST MO
TIME LINE ANALY

' ROLE OF EVA IN LOGISTIC/MAINTAINENCE -

DESIGN FOR MAINTAINABILITY/CAL{BRATION

‘SPACE OR GROUND

ORBITAL =
RESUPPLY OR NOT

RESUPPLY

 SOLAR
'NUCLEAR
FUEL CELLS

POSITION (S TA TION

R

PMUL’I‘IPLE RESUPPD ‘AFOR 1 LOGISTIC VEHICEE '
ODULES/MISSIONS/SENSOBS ’NO. O!“ MENAIW ODULES REQUIRED ‘

CONTINUOUS: Vs IN'I‘ERMITTENT MANNING (E.G.. ONLY WINTER MONTHS FNIGHT OPS)

 RESUPPLIED D (MAN/UNMANNED) » CAN USE FILM/R. O. (NO DIELECTRIC 'TAPE, )
- READOUT RATES FOR"COMBINED MISSION MODES o -
L OPERA'I'IONAL GOST

TV, SOLID STAT E)

‘o COST:PER RESUPPLY LAUNCH AND MODE OF RESUPPLY - GRO’UND.OR SPACE :
. FREQUENCY OF '.RESUPPLY DALTITUDE MULTIPLE OR SI'NG RESUPPLY MANNED VS

. ' UNMANNED;’ ETC.

e NUMBER OF, MODULES IN ORBIT (TARGET ACCESS TIME)
. LIFETIME/CAPA’.BIIJTY OF MODULE

JIDORIAN

- HANDLE w""'*‘iYEMAN SYSTEM ONLY




RELEASE 1JULY 2015

,w-m;cua- e T - - e e ae L teTid v eiere

NRO APPROVED FOR

‘ HANDLE VIA BYEMAN SY‘ ‘TEM ONLY

'éYS‘I’EMCOé’I‘ PROJECTIONS

: o C‘OMPUTERI%ED C@T MODEL AVAILABLE

‘- f’-GE/Msn_ cm/'rzupo D!:VELOPED UNMANNED SPACECRA._ f' VERSION
T 15% MA ON TRIAL ESTIMATES

I ’-"cos'rs FOR cmnncmnmsnnon RAND CORP. s'an

e PROJECTSSYBTEMCOSTSFROM ‘Pnﬁbi(:'rABLE ELEMENTS’ T

'FOR KEY SYSTEM SUB-CATEGORIES _

—SEGR-E?—/DORIAN

HANDLE /IA BYEMAN SYSTEM ONLY

'CONCEPTUAL APPROACHES
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RELEASE 1 JURANDLE v|A BYEMAN SYSTEM ONLY . ' o ’ |
| -SEG-RE’HDOR IAN L

DORIAN MISSION MODULE TECHNOLOGY .




. NRO APPROVED FOR : o
RELEASE 1 JULYPANDLE VlA BYEMAN SYSTEM ONLY

—SEG-R-E:FIDORIAN

: OPT!CAL SENSORS WITH READOUT o
FOR FAST RESPONSE MISSIONS (CRISIS TACTICAL STRATEGEQ{WARNING)

o FILM WITH LASERSCANNER ’ —'BEST RESOL, oN AND PROVIDES
SRR E E SEARCH CAPAerrY '
e DIELECTRIC TAPE,

"o’ SOLID STATE PHOTOMOSAIC ARRAY

o TV TUBE (RBV, ¥PS, ETC.)

*' ‘e PHOTOPLASTIC RECORDING -

.}"‘ Vg

E




'NRO APPROVED FOR

"RELEASE 1 JULY 2015

HANDLE" VIA. BYEMAN SYSTEM ONLY. . L R

—S'Ee-R-E:FlDQRIAN

o ._'IMAGE s'rmmu'ridxfﬁy MAN

e | MAN'S CAPABI ﬁ"‘"TY"ro STABILIZE DRIFTING IMAGE DEM‘O __
SIMULATOR) AND LINE-TYPE (OSCILLOSCOPE) IMAGES -

S REACHRATES UNDER

wrm, :
’ s'rmmrc mrms As HIGH AS L

- ,sTAB'rLfﬁE-:w,Av.mGE‘Mﬁ'rx’s vidt.fﬁ?ﬁdmwﬂ_i ~.

. IMAGE IN’I‘ENSIFIER + MAN WILL PROVIDE ABILITY 'ro TRACK‘ LOW“ IGHTALEVEL -"

| ‘f TARGETS FOR MAXIMUM RESOLUTION PERFORMANCE

D ON.PICTORAL (MOL

e e -
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—SEeRﬁfBORIAN

SELECTED SCENE. CONDITIONS

S . Ay

appament | ©  LumARr.
_MODULATION f} ALTITUDE “

~ AvTrrupg - LUMINANCE
o “(FT-LAMBERT,

S <10 FMOON- 8

e
6 . 160

I AN 16
e

.10
.30

HALF S
. ;-".: . . 10

REU F

7 ‘soLam . . APEA
o ALTITUDE 2. |

. e 219°

- NO . L o
MOON 1" ""_"lgd c

: ‘_,90 -

.10
.20

e s e % = waa e

ASSUMPTIONS: 1. TARGET TRIBAR CHART, mrmsn REFLECTANCE pAnus 234/ 078. INTRINSIC
o % . % CONTRAST = 3.0 RO
2, ATMOSPHER‘E' TYPICAL CLEAR WEATHER (PAM)

3. SENSOR -"pao'ro FILM (EXTENDED RED)
R FILTER (WRATTEN #8) :
xorocAmonE (s-zs)

- :‘/.DORlAN

HANDLE' ViA !YEMAN SYSTEM ONLY

APPARENT
MODU LATION

S APPARENT
MODULATION
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"S'EG'R'E‘F/DORIAN

RESOLUT!ON LIMI'I' VS Exposun

SENSOR COMPARISON -l

connx-rxons
. 'LENS:< 1/3, mrrmcmon LIMITED
TEST CHART - UNITY, MODULATION.. -

. HI nzr / 3404 |
rmz cmm p

'RB VIDICON

“IMAGE RESOLUTION LIMIT (LINE PAIRS/MM) . . .~

TYPICAL
VIDICON

1Y
<
-’)
10
i .
A
,

DORIAN

VIA BYE‘MAN SYSTEM ONLY
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RELEASE 1JULY 2015

[ moonuenre |

e e

N g s e eSS e b
A

AL ks N smfadria, -

" /I,

DAY/MGHT mm pEnronMAN

. REGIME |-

Appxannr'

IJJNHWM\IRBE °

(FT-LAMBERTS)

~LENS
" SPEED

‘<'.rf8"r'or>’

IMAGE EXP(BURE

(AV M C. S)

S

. ~

DAYLIGHT - |

- 0,005

Tk

1 X10-5

. 2,56X10°6 . -

NO~

‘| MOONLIGHT**

- 1.26X 10-8

- 2.5%x10°7"

HANDLE

. “TIME
L 6EO)

NADIR
GRD"
(FT/LP) .

. 0.0018
20,0018,
40,0036

0,098
- 0,28 -

0,057

"SEB;RE:F-IDORIAN

1A BYEMAN SYSTEM ONLY
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- ~SECGRET/DORIAN

'IMAGE PLANE

' RECORDER

T

© XMTR

" DIRECTION OF
. "FLIGHT

I

..t: | (SOLID CRYOGENIC COOLANT OR MECHANICAL COOLER) '

 GRYOGENICS

1566 ELEMENTS a
10:6TO 12. 6 I
0519¢ _A.'r CAPABILITY

! SCHEMATIC IR SENSOR CONFIGURATION
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MOL-INFRARED MODIFICATION

HANDLE Vi BYEMAN SYSTEM ONLY
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fsee-RE:HDoR!AN |

—SEG-RE‘F'/DORIAN

 HANDLE VIA BY'-'MAN svs*rsv ONLY
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SECRET/DORIAN
i, 0 —
/MEADOW 0.8
0.9 } SHALE
WHEAT 0.7 - CHROME YELLOW
0.8 - % / ,
. / ‘ 0.6 A—F —
. _ N
. | 3 1 1 ,“| OLIVE DRAB
2 0.6 K 2 0.5 T 177 PAINT ]
e I’ / O 0.4 11/ |
5 « T "
g %5 F e | COMPACT CLAY
. 1
B 0.4 sk b oo.3 !
- v j_ _—tJUNIPER /
0.3 — 0.2 7 SOIL, SAND LOAM —
4 '
0,2 |
\ S
0.1 : 7 . S
0 0.4 0.5 0.6 0.7 0.8 0.9
0.4 0.5 0.6 0.7 0.8 0.9 1.0 WAVELENGTH (MICRONS)
WAVELENGTH (MICRONS)
SPECTRAL REFLECTIVITY OF VEGETATION SPECTRAL REFLECTIVITY

OF INERT MATERIAL AND PAINT

—SECRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY




&r\;ing L3 .m

. YARIABLE HUE
FIRTER 07




'
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l HANDLE VIA BYEMAN SYSTEM ONLY

~-SEERET/DORIAN

DICHROIC
MIRROR RELAY

LENS
CAMERA |} —|— — == 0

|

I

FILTER |
|

g

WHEEL

IR FILTER

.C'AMERA

EXAMPLE OF MULTISPECTRAL SENSING IMPLEMENTATION

SMALL
FOLDING
MIRRORS

-&l;
6>

PRIMARY
MIRROR

~SECRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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HANDLE VIA BYEMAN SYSTEM ONLY

-SEGRET/DORIAN

RESOLUTION USING CANDIDATE FILMS

riLm . AERIAL EXP. INDEX

" FILTER FACTOR® STATIC RESOLUTION®® " .

uo'rm BLUR

RESULTANT RESOLUTION

NAME L NUMBER

LP/MM | mNCHES

;. INCHES

INFRARED CHANNEL

CANDIDATES FOR RED AND GREEN CHANNELS

R 5.424 128
m.oer. [ ses | s
PAN-X 3400 )
PLUS-X. | 01 o
H. DEF, | ‘404 :f' T

FINE RESOLUTION CHANNEL
) .

*NOT !NCLUDINO EFFECT O? CORRECM LENS

*$RESOLUTION FOR 2:1 CONTRAST; CONTRAST ENHANCEMENT wove WO LUDED

wssMAN'S TRACKING CAN PROVIDE BETTER IMC GIVING

RESOLUTION

—SEGR-EJF-/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY

p—
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-SECRET/DORIAN
NEAR—IR IMAGE ENHANCEMENT FOR FLIGHT CREW

S§-25 PHOTO CATHODE

M 7 |
Il | //
— | |—» —_——_—— ———l—-» :
| I |
BLUE . I EYEPIECE
FILTER TWO PHOSPHOR
. | SCREEN
VISIBLE .
FILTER ' \
i IMAGE PLANE
PHOSPHOR
OUTPUT
CURRENT DENSITY
. TWO PHOSPHOR IMAGE INTENSIFIER _
‘® SPECTRAL PLUS INTENSITY CONTRAST
. GAMMA CONTROL .
¢ ADAPT GAMMA TO THE TARGET R
~ -SEGRET/DORIAN

HANDLE \/IA’ BYEMAN SYSTEM ONLY
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HANDLE VIA BYEMAN SYSTEM ONLY

-SEGRETF/DORIAN
INFORMATION SYSTEM ADVANCES

1970 1975 1980 ' 1985

ON BOARD COMPUTERS .
SMALL (41) h A A |
MEDIUM A ' - A
LARGE , A

SATELLITE CONTROL
SATELLITE

| OPERATIONS . A — AN

DATA TRANSMISSION A

MULTISPECTRAL
PROCESSING

POST PASS . A — A
REAL TIME | ) X

MASSIVE
NAT. DATA BASE : ~
OPERATION A

1970 1975 1980 . 1985

ORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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HANDLE VIA BYEMAN SYSTEM ONLY

—SECRET/DORIAN

SATELLITE REMOTE LOW ALTITUDE DATA USER DATA ] T
CONTROL TRACKING DATA COLLECTION RELAY T E::ﬁ L PROCESSING AND USER OPERATIONY
CENTER STATION SYSTEM (8) SATELLITE A FVALUATION CENTER| COMMAND CENTHR
[ ]
w1 ] H
e WIDEBAND ‘
DATA WIDEBAND -
ASTC COOK/BOSS fuwes DATA UDPEC LOee
s ¢ ot COLLECTOR[ o Togel RELAY loudiad rprmmaL —
¥ v g
- - .
I hi—lq—cll -.—.—.j '
L - - .
i OTHER It--IJIILI-II-O_Il
» wmm) el RTS . .
) ,
=0 e et COMMAND
eseemanane DIRECTION 1) INITIAL INFORMATION SYSTEM
e ———— TELE"ETRY.
vttt  SUPPORT DATA
SATELLITE REMOTE LOW ALTITUDE DATA USER - USER DATA . USER 0P ERATIONS
CONTROL TRACKING DATA COLLECTION RELAY TERMINAIL PROCESSING AND COMMAND CENTER
CENTER STATION SATELLITE (8) SATELLITES ’ EVALUATION CENTER i
! - - e - -y
B I | Ny 1 , $
a y WIDEBAND .
sre [T coonrmoss [ 2472 WIDEBAND o]  DaTA tnPEC voce
e i > pe TERMINAL Jutes § e
1 ] | -
i iy 1} -‘_---_ll-'—. —II_IJ
H OTHER WIDEBAND
;
t"-ﬂ. RTS RELAY

b} ADVANCED INFORMATION SYSTEM

SPACEBORNE INFORMATION SYSTEM -
FUNCTIONAL INTERRELATIONSHIPS

—SEGRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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HANDLE VIA BYEMAN SYSTEM ONLY

SEEREF/DORIAN

TYPICAL DATA RELAY SATELLITE CONCEPT

- LOW ALTITUDE

DATA COLLECTION

SATELLITE(S)

PERFORMANCE CHARACTERISTICS

- ¢ SINGLE LINK CONUS VISIBILITY (MIN/DAY)
MAXIMUM - 325
AVERAGE - 265

o AUXILIARY OPERATIONAL SUPPORT (MIN/DAY)

USER RELATED -
845 M/D VIA. SITES AND RELAY SAT,

1110 M/D VIA, SITES AND RELAY AND DIRECT RELAY

 DATA RELAY
SATELLITE -

o

/ ORBIT PARAMETERS

/& b, = 4160 NM

‘ o hp,__- 370 NM

s PERIOD =3 HRS

"'s ' INCLINATION = 116.6 DEG
‘¢ SUN SYNCHRONOUS ORBIT

CONUS
MISSION CONTROL
‘FACILITY

_SEGRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY

i
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/DORIAN

DORIAN SYSTEM BLOCK II

SEGRET/DORIAN

HANDLE VIA'BYEMAN SYSTEM ONLY
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—SEG-RE‘F/DORIAN

MOL BLOCK II IMPROVEMENTS

GROUND RULES

- TECHNICAL INTELLIGENCE MISSION
-  MANNED FLIGHTS
-  TWO FLIGHTS/YEAR
~ = FIRST FLIGHT ON JULY 1974
- MINIMUM PERTURBATION ADD-ONS
- LESS THAN 1,000 POUNDS ADDED WEIGHT

;MPROVEMENTS (STATE -OF-THE-ART AS OF JAN., 1970, LABORATORY
DEMONSTRATED-READY FOR D&D)

INFRARED/MULTISP ECTRAL.
UV ‘ASTRONOMY :

ATS SCENE. RECORDING/TRANSMISSION
- . MAIN OPTICS SCENE TRANSMISSION
- I-IIGH/MEDIUM RESOLUTION READ-OUT
- GEODETIC TARGETTING '

LMPROVEMENTS PREVIOUS LY REPORTE_I_)

- - EXTENDED DURATION
- EK PERFORMANCE
- FLY LOW MISSION

_SECRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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HANDLE VIA BYEMAN SYSTEM ONLY

-SEERETF/DORIAN

INTENSIFIER

HI-SPEED

| I COPY

READOUT

'IMAIN OPTICS FOCAL
=(SECONDARY LENGTH
CAMERA) CHANGE
BASE/Ld '
LINE
RELAY
OPTICS

VISUAL ' .
OPTICSH INTENSIFIER

LOW LIGHT
- LEVEL
TV SENSOR

PROCESSOR

4 R EADOUT

COMM

RECORDER §-

ISPLAY

INTENSIFIER JJJ-‘

EYEPIECE

LOW LIGHT LEVEL OPTION MAP

GROUND

—SEGRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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RELEASE 1 JWARBLE VIA BYEMAN SYSTEM ONLY

DATA

| RETURN

~—SEGREF/DORIAN
RELAY CAMERA
IR FILM
 FILTERS
SECONDARY CAMERA
IR FILMS
TARGET MAIN
OPTICS
- IR SENSOR
(ARRAY)
RECORDER
IR SENSOR _
(SCANNING)

INFRARED/MULTISPECTRAL

—SEERET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY

GROUND

—{READ-OUT

I
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RELEASE 1 JULY 2015

HANDLE VIA BYEMA

N SYSTEM ONLY

—SEEGRETF/D ORIAN
AY
oW REL
COMM
SECONDARY {
CAMERA B
s/Lbd  ATS _[HARD cOPY
CAME'R:& HANDLING e
RELAY | TRACKING - RELAY
CAMERA STATIONS G
4 SGLS DIRECT .
CONUS
TWO-WAY :
COMM
Ate FILM HANDLING AND Re ENCRYPTION C:® STEERABLE ANTENNA E:®  STORAGE EQUIPT
SOURCE SELECTION:: ¢ BANDWIDTH INTER-SATELLITE (TAPE)
e LASER SCANNER COMPRESSION COMMUNICATION e GROUND STA DEVEL
¢ TIAND/OR MEDIUM e WIDEBAND ¢ MEDIUM DATARATIO . . o o0
RESOLUTION ANALYSIS COMMUNICATION e RELAY SATELLITE: F: AND/OR SATELLITE
¢ SUPPORTS FUTURE USE CAPABILITY LINKS
OF ELECTRONIC (TV) | . . e
SCANNING OMEGA ({) D: HIGH DATA RATES . ®  DESCRIPTION
(STEERABLE . ®  RECONSTRUCTION
.  ANTENNAS) e STORAGE EQUIPT
-~ (TAPE)
. COMMAND
UP-LINK
'HIGH/MEDIUM RESOLUTION READOUT

HANDLE VIA BYEMAN SYSTEM ONLY
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HANDLE VIA BYEMAN SYSTEM ONLY

—SECGRET/DORIAN

POST FLIGHT|

PROCESSING
ON-BOARD POST FLIGHT
BENCH MARK PROCESSING
CALIBRATION
B/L
'~ ON-BOARD ON-BOARD L
‘LASER-ALTITUDE b~ BENCH MARK |— i%%rcgls‘slg?g
. RANGING CALIBRATION N
"LAS
ER RANGING | | poor priGHT
TRIANGULATION fed TOF Pt o
SYSTEM

GEODETIC TARGETTING

—SEGRETF/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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~SEEGREF/DORIAN |
—TPROCESSOR
EYEPIECE |
CAMERA HARD
COPY
™ opTics [T 1
| | oFr-axis
] CAMERA
A Ta(s B RELAY | RELAY
TARGET OPTICS CAMERA
300 LINE DIGITIZER | . SGLS & REAL TIMF
. TV ENCODER COMMUNICATIONS | TV
' —{ VISUAL |~ g _
OPTICS: | - | |
- ADVANCED READ "RELAY
S TV . oUT | |SATELLITE

ATS/MO IMAGE TRANSMISSION RECORDING -

-SECRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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HANDLE VIA BYEMAN SYSTEM ONLY

VISIBLE LIGHT HARD COPY
OBSERVATION | VISIBLE AND NEAR iR
, DATA
V | RETURN
pmoone] o] |
B/L \ DATA GROUND
WITHIN NORMAL = LONG TERM ,

MISSION LIFE '
- ' . | READ-OUT '
S COMM.

ASTRONOMICAL
| . OBSERVATIONS .o/ IgAﬁrEANSOR
AFTER COMPLETION [ ™ SHOm e

OF PRIME MISSION

ASTRONOMY (UV/IR)

-SEGRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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—SEGRETF/DORIAN
BLOCK II OPTION IMPLEMENTATION
FLIGHT #6 (JULY 1974) FLIGHT #1 FLIGHT #8 (JULY 1975) FLIGHT #9
WT. | WT.
BASELINE MISSION 774¢  FLIGHT 6 AS BASELINE
[ ] w L
v.[__‘_ESOLUTION}Tl > 904  GEODETIC TARGETTING 2
605# FARIR E o IMllicer &
o RESOLUTION N B
SUPPORTING B/L TI < 15¢  ATS SCENE RECORDING 2
3 ¢ OFF-AXIS CAMERA 8
62# A PHOTOS =
% -
104  MAIN OPTICS SCENE
. TRANSMISSION
874 HIGH/MEDIUM RES. READ-OUT ‘¢ TV BY DATA LINK
¢ DATA LINK TO GROUND [TO'GROUND
204 EK IMPROVEMENTS 104 MULTISPECTRAL
¢ RELAY CAMERA PHOTOS S
AWT = 774% AWT = 899%

—SEGRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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S LISESRET/DORIAN

v
PROPOSED STUDY CONTENT/FLOW

. MATRIX
INITIAL MISSION FLIGHT SYSTEM OF SELECTION OVERALIL
DATA DEFINITION (VEHICLE AND BOOSTER) GROWTH OF STUDY
DFEVELOPMENT ANALYSIS ANALYSIS ALTERNATIVES ALTERNATIVES SYNTHFSE
. THREAT
SPACE
F——— méi*n PROJEC TION
' }..__._.._ —_— MOL HRD'WR \,\;‘ —®m FUTURE AND
UTILIZATION . AR . - MISSIONS
— EARTH BASE
' - ED IMPACT
l : ' ADVANCED
. i
' PRELIMINARY l MOL/DOD MOL MANNED RDFE, MOl
venicLe | MISSIONS OCCANSIONALLY INVESTMENT PLARNING
I SSION r—- e ¥  MANNED F—osd AND OPERATION|—88 - BASE
MISSION MISSION [ ORBITIRG ] Neh N COST . :
: A UNMANNED COST .
| DATA l EQUIP'MT r——.{ MISSION ' : DEVELOPMENT ®ar/ ()
l l _ MODULES ‘
l * @ I y INTECRATTD lSO‘l.A'!‘H)A . OPFRATIONS
. CCION OPERATION .} ANALYSIS AND
J._ s s . et iy MISSION vs "
L ———— — e L VEHICLE - b iy JOINT
. SPACFE STATION OPERATIONS 1
SYMBIOSIS CONCEPT

L R S

F——————

/——.—hn

® N\

SPACE STATION

gan

a_bara/

SPACE
STATION
UTILIZATION

SAMSO ~ SPACE TRANSPORTATION SYSTEMS STUDY DATA | )

I
|
—

]

————e ]

SAMSO - MINIMUM COST DEVELOPMENT SPACE LAUNCH VEIICLE STUDY DATA

N |

150

—seensi/DORlAN

HANDLE VIA BYEMAN SYSTEM ONLY
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/DORIAN

—SECRETF/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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—SECRET/DORIAN

PHOTOGRAPHIC EXAMPLE OF CONTRAST ENHANCEMENT

—SEGRETF/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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—SEERET/DORIAN

DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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—SEFERET/INDORIAN
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HANDLE VIA BYEMAN SYSTEM ONLY

-SEEGRET/DORIAN

ARCTIC SCENES

VISUAL

VISUAL

—SEGRET/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY L
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SEERFT/DORIAN

-SE-G-R-EH'—/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY
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