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The accomplishments and capabilities achieved under Program "C" are well

i
L documented In general the basic orientation of this program is to, obtain

.+ the operational parameters and the locations of fixed emitterg for a‘v&riety,'t

‘.of national requirements. ' In the last two-years, POPPY hés’demonstrated an -

“.1mpressive-c&pability to localize and track emitters on Soviet Naval platforms,

This effort has had éignificant success and has on many cccasions providedf_ -

“fleet units with near real time information on the'deployment of enemy surféce'v;

§

forces. In view of these successes one is lead to speculate about variant*@f

ﬁalternate configurationl of POPPY which might be developed to augment the

., ocean aurveillance resources available to the U.S. Navy and to provide

'rinformation that may not be available from other semsor systems,

.2, Currently POFPY is configured as a multiband ELINT cbllection device, As

T;suéh it is a relatively complex satellite, While it is considerably che&pef 'jv-

. than alternate EL ELINT sauellites, it is still rather expensive for the

A application comaidered herein, In addition, the data handling &nd sign&l

', The objective of the POPPY variant system proposed herein ia to achieve

u:a capability to provide to flee& unite, in real time, an identification and

e .

;loualization of: all majot Soviet eurface combacants, whlch are operating

" Lt |.
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Jf‘é,i of POPPY is conceived of as a system which would provide

. "intelligence in much the same way that a.shipboard radar is used to develop Tmf"lﬁr

{inteiligence with regard to a ships’locai'environment. There does not B h’;f

1

appear to be any reason why. the receiving site of a variant POPPY cannot be

L

" 'mounted aboard selected major combatants (1. e. Flag Ships, CVAN or CVA,; etc )."

.If satellite tasking, data collection, signal recognition, and-emitter-:'gb‘,;;:,

o location can befaccomplished at.sea, then the communications probiems
/

*~1inherent in Ahntelligence are greatly simplified and the. time

L o s il
‘late problem will be totally eliminated. - P :

1.;?:'2. It is the thesis of this note, that it'is possible to configure a
. .variant of POPPY Flight Hardware which would be optimized for the rapid
. . _ - .
_:identification and localization of major Soviet Naval combatants. The

proposed system would be based on the fact that a11 Early. Warning Radars 33:;.

‘”3}_ on major Soviet combatants fall within two frequency bands, Rapid signal

{’T:processing would be achieved by making use of the fact that each.Soviet:'

.radar is very specific to each hull and thus constitutes a fingerprint

which can be recognized and identified rapidly if a properiy designed .

signal processing syatem is utiiizeda ‘}' )

l |

The principle limitation of this system is the fact that it is a

'

'be achieved. The % of daily coverage which can be achieved ia a rather ;’

1"

o compiex function of the latitude of the observing station and of the

number of sateilites in orbit.‘ These and other trade-oﬁfs'wiii'be

,Zdiscussed belowo" ﬂilj‘:-.éi

lf L
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f{f,ée Ultimately the system that is envisaged herein will be compom %E? L

NN
I

3

'humber of components: f f- o R

1
:;j;;vf;{'a,ﬁ Constellations of POPPY variant sateliitesn
b,,:- Receiving facilities. ‘ '» g '
“gf; : 'c.' Dat&_proceésing systemsoh - ’
‘ .dn Information dissemination systems, ,

e, Data plots and displavso_ A {' :

! ‘
" To one degree or another the t@chniques required to implemenu ‘each OFf these.

N

" 'gystem compomnents is either in being, under develoymemt‘ or’ is wiuhin gtm&e %
o

7?11 of the art technology. Cowments on each @f Lheae items!are includ a bel@wu1;‘

i : N ‘ .o ; o

1

_PROPOSED APPROACH - . =~ ' '~ e R

- . 3
:

‘}':1. Satellite design fact@rse S . o o {

" ~'" " a, The Early Warning Radara on mmjof S@Viet @urface c@mbanmg &r@ @h@wn

.

“in Teble 1. These lie in two bands: . - |

Thua a satellite which receives only in the bands between .820 - °9ZO Ghu

and 2,680 - 2,930 GHZ will be adequate to detect all presemtly deployed
a Early Warning Radars on major Soviet surface combatantso The unit.c@st,

" the size, the weight and the complexity of a two band PUPPY variant would

il

"be considerably less than for a full POPPY saﬂ:enite, _ However, the onnboard

s, “ o S . .‘,"~' . "‘- . o ’ ' o .". . .‘."-r’r\ml »’”\;j ' am -
“‘. . . v ‘, e L : . ...' ".,“- .".‘-‘ lf r d Y" oA ’
LTI e ey e {E‘ ni g vna i"r.mn'
S o L et Pnntrni Svstenm
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%g ~data rate, detection range and housekeeping electronics would bé"? ;icg? with"'“

G
BNt

5L

T
2o a_umm"‘“w &
3
-1‘
.

g

‘”’wuthe performance achieved with conventional.POPPY. o ' '%'3‘

b. The POPPY variant 9nviséged here would be a relatively small'and.{’

_‘{iinexpensive patellite. Preliminary design indicatas that a 20" diémetet”f:.

3

i Sz ST ST AT A
355 AT, Runedd AR e;-'kh"‘

j/ ‘satellite would Be adequate to house all of the electréﬁicso Based on i'"t

previous designs, the weight of such a satellite would be about 65 to 70 B

PRy
. N
t

'-}- lbs. If additional batterles are required to allow multipln tasking per

PR

',fl orbit, then the welght of each satellite would increase, Even with extra

.:ﬂ '. solar cells, it is unlikely that the weight of the satellite will exceed .
= Stationkeeping could be accornplished either by the present POPPY :
'“;ﬂ;‘ microthrusters, or if they proved to be excessiyely expeqsivé,'variahle-:

? drag booms could be used. 'In'the interests of simplicity, no éiabiliéationg

,v;fwould be employed., Random tumbling of the satellite would be planngd for.

c. A preliminary cést Eut;of'such a satell{te indicates that it could_.‘
' € {be construcfedNQuite ?heaply. The cost égf gatellite ﬁould probably be. .
"531about $300 to"$400K{, Tﬁese s;tellitea would be sufficientiy small aﬁd light -
: &Jgfthat a pair of them coﬁid Be launched. from a Scout Vehicle which cogts aboutli
.¥l$1 S'miilioh. Thus the total cosé.éf deliéery'offa palr of variant POPPY

satellites 1nto orbit would be about $2.1 to $2 4 million if a Scout.Vehicle

_,@ 1s used. If a larger vehicle such as the THOR ADD AGENA or TITAN IIIg were
lused then the unit cost per satellite in orbit could be reduced significantlye
ﬁ:For example the vghicle cost of a THOR ADD AGENA and thg‘asspciated launch-uuz

"f costs total about $10 milli'on° Since the payload of a THOR ADD AGENA is i

-;ﬁﬁabout 1600 lbs 1t would be pOssible to place as many as 14 POPPY variants

>~

ZN 1n orbit at 2 totai cost of between $14 and $16 m11110n0~

-./.,

The unit cost per
'ﬁ?:f} satellite 1n orbit would then be about $1 million° f';?y

T
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Present POPPY provides relatively limited coverage when measured in‘"

Aterms of the Z daily’ coverage. Thg Z daily~coverage which can be achieved

is a complex function of the orbital parameters, the location of the

‘receiving station and number of satellites in oxbit. Figure 1 shows contours-

of the number of minutes of dally coverage for a station in

each receiver latitude these contours change since the shape of the coverage

.. ' . .;:l

‘contourq varles with receiver location and orbit inclination, It can bée N

"estimated that, if 24 hour a day coverage was desired out. to ranges 0511750.!

miles from a receiver at 45 deg. N latitude,

.;g be required.

MR opcuf at any convenlent sub=orbital’pointo Potentially this would imply -

s

_}tthat all POPPY receiving sites‘could be placed on U.S. owngd-real.es&ate;"'

iexplored for its operatlondl implications,

¢. A number of system tradenoffs exist with regard to the % of daily

s .

coverage which can be achieved, By making the individual smtellites

a‘.m f@?’ Handle via BYE.

Enntml Sys‘tem

Cen
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. .;in orbit with a single laumch0 Thus if enough pairs of satellites were

~

available the perimeter.of an orbit could be divided up so that there :

"wouid always be a satellite within iine of.sight of a grdund station.

Alternatively the' % of d@ily coverage would also be modified by incraasing
11' the satellites’ s@neitivity and placing them in higher. orbits ‘than pcesent
;flﬁPOPPY orbits. Since a higher orbit sees more of the earth's surface,
*;= ; the coverage per satellite 1is greater., However, for a give@,launch‘

i_vehicle, the amount of payload which can be placed in orbit isg& func;idnfr:'

ijof the orbit altitude. Thus while a higher orbit would'im91§ a greater'

percent of - daily coverage per satellite, the number of satellites per launch

.

; w0u1d decreasé, ‘' In addition, the detectiomn aensitivity of a satellite.

' must Increase with altitude and the accuracy of localization will changeo‘_f

c1ear1y a rather comprehenaive review.of all of the available trade»offs_.f;ff;

'f ghould be made in order to achieve an Optimum c@nstellation of variant

fLPOPPY satellites,

. 3. Data Processing.

. a., Data processing at PQPPchollection sites is presently oriented towards "

:fobtaining the-location and parameters of emitters of interesto‘ An emitter is‘v(

5

‘identified by a process of successiye parameter scans, manual editing of

A e

‘ J

V.printouts, vernier scans and_further manual ediﬂ:i‘ng‘° This proCess eventually.;‘

This proceas can require one or more hours to camplete when

v B " ¥

\,Q “ e

emitters in the more densely occupie&‘parts of the spectruma

™~

B SN R R A “"nimi Svstem

Approved for Release: 2024/06/13 CO5026227.



CO5026227 o | ' . T
' o o Approved for Release: 2024/06/13 005026227 R A -

. : . o 4200
- b2
M HANDLE VIA BYEMAN CCNTROL CHANNELS ONLY .

l‘nntml System
»{A time constapt of this magnitude is acceptable 1f the objective is to

. 1

:-.«,nroduce intell#geace informa&*on which is not required in real-time.
. - However the, resultant “timemlate" of the present system is unacceptable

s if the data is to be used to provide fleet units with immediate 1ntelligenee

'mbout its own environment.
b, The obvious approach to reducing the data processing time that:1is
“lfa.now required (and still will be required even with conaiderably faster‘

/
: 4computers) ig to design the equivalent of a haxvd wire processor which has

all modes of signals from all known Soviet EW radars scored in meooryci After -
appropriate pre-filtering, incoming signals would be crose cor:ellmted ;i l ,f
‘ageinet repiioas in the memory, A scan of the outputs‘ofuthe eanks.oﬁ o
}??:3. coxrelators would identify the specific emitters'unamb#gnously‘in reaim

')time;\ Presumably, the proposed;signal recognizer would‘borrow‘rather heevilyhg

j_?‘fon the well established signal recognizer technology that has~been developed . f

ﬂéﬁﬂ for systems such as Short Stop. Indeed the Short Stép signal'reeognizerfoﬂy:'w

would be well suited for such a processing system,

c. In essence, it is proposed that a POPPY receiver station'wouid be

'”;fZ; cperated-as the recelving component-of a bistatic radar. The transmitter:

‘”E~w0uld be on a Soviet combatant, the POPPY satellites would serve as augmented ;
B [ . L

g PN 2

A
e 24

. - ‘targets, and the U,S, 'POPPY station would serve as the recéiver and data

s

“processing site. In this mode of Operation POPPY would function in a manner;f

‘smuar to BRIGA.ND The basic difference, between this: mode of, POPPY
",¥£ operation and'its operetiou in a conventional ELINT mode, is that in the

k

A_*nrapid recognition mode»the system concept is based on the ract that we have :ff

,-e '.,l_ . "

:fvery preciae informationron the nature of Soviet shipboard radaro° _The

i m Aﬂ:r
[m- &fﬂanme i BYEHA:
@anixnﬁ Systenm
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receiving system is thus focussed on capitalizing on our past iavestmen

which obtained the excellent inteliigence that 13- now available with

. respect to Soviet radarso Preeumeably the eignal recognizer would be designed “

" with sufficlent memory and data processing reserve to allow newly 1dentified

v

N, TR T T SV B R o) ik st
8 SRR
o o bR £

r.."

fg" signals associated with epecific combatants to be entered into the library

to bl PTTORY PO I Lyt Y ol ;iﬂ ol "'; he : .‘ X

of signals as they bacome available. : a }'i""m

[ Vil b U L S . . HXERT
Lo

n'. 4, Collection sites. ' ) ‘ "

]

RER Ao ik,
=

A

X

MPTER

5

1

S

. .- / , a
a.. Present and projected POPPY collection sites 'are all'shore based.. .

i

Some of these will be given SEL 810A computers in the near future. While ';52

>
AT Sy T

- this computer will decrease the processing time quite substantially, it

f/i{ will not be capable of fingerprinting emitters in realntime° In addition, ;?

?f after a signal of interest is detected, the information must be’ passed,tow

: i,-fleet commands via the appropriate secure communications links. This -

Tt

..’ results in a further increase in the time-late.

IR b. After the initial deployment of the variant POPPY, existing POPPY. -

AT

EITX

7
x

TR

nj,ground stations would probably.have to be ‘employed. Thus each ground if&j{‘

AT
RN

“pfx station would have to have reliable 24 hour per day communicationm with
‘appropriate SI circuits to major fleet commands. In this configuration, =

;the information iielded by this system would be one additional input to  .-77

a-

. the 0SIS system.A Ite usefulness and timeliness would be & function'off~“

how well and how rapidly information will be disemanated in the OSIS netag

co A more interestinc system configuration would appear to be one :Li:‘ﬁ

0

F
b

which had the receiving sites and proces"ing equipment placed on board

T e Ly T R P

- . ship. There does not appear to be any technical problem which would .

15

',{'; preclude shipboard emplacement of the tracking antennas, the signal

-
-
BT e
s

APl

:[' recognizers, the compnters and the display. All of the c0mp0nents ' %
TR A N

involved can be packaged 8o that they would be compatible with a shipboard . .*{f" ?
L .g,a@é}@p “Handle via BYEMAP{:; |
Lo _ S8 LT L“ L P - %

S o - nnfml quipm .

AL e

o R
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% - .environment. If the terminal equipment is placed on board a ship, the commu - R
x‘% ) : "’A"ﬂ—\. PN e ey

% nications problems will'cease to exist. The system output WJQ&Q e a B8 1p-j

741 ST { N ot e i it

o . .

ﬁ: " centered display which automatically plots the position and identification of

ﬁ‘ 4 + all major Soviet'surface conbatants which are employing one of the Ew'radars

‘?i‘ .

listed in Table 1 . The display will operate somewhat like a conventional redar ;;\;f;
& : display. After -a target position is obtained its location and time of location

“will be, indicated and stored in memory.' When the signal is located by the next

s

&

., pair of satellites, it will be updated A relatively simple addition to the:f
/ ; .'!

By

St

T
¥

:::B'memory will allow target tracks to be displayed ,V K
f;j:i_ d. As pointed out abOVe, if 7 or more paire of satellites are equally
“'f'spaced around the orbit, then the variant POPPY satellites could\he used as
.relay points in a communications net. If any satellite in the net were within )
line of sight of U.S. controlled real estate, then it could be the satellite
}:uWhlch handled the down link, thus ensuring 'a measure of security to- the down link i
o Unfortunately, U.S. controlled real estate does not extend over 180 deg. of the - -
. earth's surface. The span from Guam to St. CrOix is about 152 deg. .This wouldj‘
.x:;elmost but not quite allow all orbits to be queried without dependence on:foreigd'f
."5:;bases. | | ' "

- .5, Satellite Tasking’

a. Conventional POPPY satellites are not tasking limited in the sense that T

'Cf;tasking hy the number - of existing POPPY ground stations does not require nore ;,
”ﬂ.power per orhit:than can.he‘generated by solaribatteries as a result of their;
-;zexposure per orbit to the sun. If a large number of Naval vessels task the
_'-satellites, then the design would have to be modified to allow an. increased

teet

:weight per satellite, and there would be a consequent reduction in the number of
T T Dt T YrHg T

A - Handla via g fg,m

S 5.5w‘1. @ﬁphrigbmnp

i) ;?"@,, ")\_

‘#:QLUJ'
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SUSJECT: Accomplishment Information for DOD‘Review of In-House R&D Laboratories
nels (1) DNL letter Lab Contribut on/ﬁccomp11sh~enbs Data of Qo March 1971 o i
, and, Enclosures - '
. ! : ‘I
1. A major new study is now underway to review uhe defense an&E L
‘Base. One DOD group is reviewing the In-House Labo*abor¢es.' ' , ' B
Enclosure (1) requests information - hopefully guantized - on S :
really significant achievements of CY 1969 - 71 for input.to the
study. - ,
2. Although it is realizec that the paper.work load on the , '
T - -Divisions is alreaoy severe, your assistance is urgently reguested Do
§ .+ to provide quality information to meet the DNL recuest. The results oo

of the present study may well have a very significant impact on the
-.DOD- In-House laboratories in years to uOﬁe, :

3. 'Divisions are therefore recueSLed to dcvelop one, two’or at

PR SSE AL
l

most three of thelr really glOﬂl*lCanu accomplishments of the past
.- two or three years in the format given|in enclosure (1) and to
“\__ . forward them to Code 4000 by the close!of business on 7 April next.

1
t
|
1
1

/ 00 Povi&l fpc,¢T Pm,r,...C

S'Aun.,‘y :
. .2, 0 \«p: we.,..c'.,‘r‘c e "!, o ‘ ]
IR R resu(.‘f} Auv-e (ovwx f’”i“"t‘ - _;, j S L :
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Bacl: (1) Deputy Director o andin of L6 Janvary 197 :
" (2) " Director cf Defense ering
: of L February 1971
{(3) Format For DOpL?C“ vy Convrinuiions
1. On Janvary 16, the Deputy £ reconan
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