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lo The accompliahment• aud capabilities achieved under Program "C" are well •. .y,~/7, 

docUINllted. In general the baaic orientation of this program ia to obtain 

the operatioual parameter■ and the locations of fixed emitters for a variety 

of uational requiremenu. • In the last two years, POPPY has demonstrated an 

lmpr•••ive capability to localiEe and track emitter• on Soviet Raval platforms. 

Thi■ effort bu bad aignificant ■uccesa and haa on many occuiona provided 

, fleet unit• with near real time information on the deployment of enemy surface 

forcq. In view of the•• 1ucceaau one 1■ lead to speculate about variant or 

,. ·alternate configuratiou of rOPPY which might be developed to ~t_!1_e 

·: ~Nil ■urveil_lance re■ourc~• available to the U. 8 .. Navy and to provide 
I 

) 

l . 
. . 
•• . information that may not be available frOIII other aenaor systems. 

2. Currently POPPY 11 configured u a multiband EI.INT collection device. ft.I 

1uch it la a r1Jatively complex ■atellite. While it is considerably cheaper 
{?1/tev· crtetmion nJ 

tban~alternate BLIRT 1atellite•, it la atill rather expeneive-for the 

application considered herein. In addition, the data handling and 1ignal 

recognition techniques which have been evolved for POPPY collection atationa 

··•r• ap~ropriate for an €,1NT oriented opera~ rather than for ~~------" 

• intelligence or off-board ■enaor application. 

CORCEPT 

l. The objective of the POPPY variant ■y■ tem propo■e~ herein is to achieve 

, a capability tc provide to fleet units, an ~d•ntification and 
~----~ 

localization of all-ujor Soviet aurface combatant■, vhich are operating 

early·wming radar■ within a ra~t,ua of 1700 ■ilea. In a • ■ ense, thia variant 

... ~ '' • ·: ';\ . . . . TOP-SEffllf1 
• • : En RPOP - Handle v1a 1f'ltllM 

f!nnt,,~I ('._,,..""' 
• ' 
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~~ ' ··~' .. ~ ..... ~·' ~~"~.;. c__J••ror System of POPPY 1a conceived~•• a 1ystem which would provid~ . 

intelligence in much the aame way that~ shipb~nrd radaf is use~ .to devel~ 

' intelUaence with re1ard to a •hips local .,n,.,i,ronment~ Tha~e. does :not 

I . appear to be any reason 'ffhy.the_,recei:ving site o.( a v~riant _POPPY cannot ~• 

~ ~~P!t4 •elected .major ~ombatants (i.e._ Flag .S_hip~_, _CV~ o_r CVA,'·-,etc.)., 

If eatellite tuking.,, .data c9U,ctioa, signal r'7cognition, and_ emitt_er_ 

location can 1,e,,accompll8hed at.•,ea, then. the ~ommunicat~':>ns .~:robl~ 

• • inherent in~~~~~_Jintelligence are greatly 1imp_lif i~d and. the _time 

late problem will be totally elimina~ed. 

2. It is the theai1 of thl1 note, that it 19 possible to configure a 
• • . . ,.· • ·(!) . 

. variant of POPPY Flight Hardware which."WQuld_be~for tt:ie_rspid 

identification an}~localization of major. Sc,viet Naval combatants. The 

0 
proposed system would be bued on the fact thAt all Early Warning Radars 

..... 

. ., 

on major Soviet combatanta fall within two frequency bands. Rapid signal 

proceasing would be achieved by making use of the fact that esch Soviet f;',,if-rpr;n ¾JL 1 

radar is very specific to each bull and thus con1titute1 a fingerprint 

which can be recogni&ed and identified rapidly if a properly designed 

. •1gnal procee1in1 e11tem 11 utilised. 

~--:-~) principle limitation of thi1 1y1tem to the fact~i,.t it io ■ 
• ·:.- cooper~tive 1711~em in t:hat an enemy muat radiate in order to1 be detected. 

(}!) 
A •econdary limitation of •uch a 1y1te~ ie the fact that unle11 a relatively 

•.: large n:u~er .of eatellite■ are employ•~ 24 hous a day• coverage will not 

be ach!eved. The 1 of daily coverage which can be achieved is a rather 

complex function of the latitude of the observing station and of the 

nUlllber of eatel11tee in orbit. 'lb.ue ~nd other trade-offs will be 

diecue1ed below. 

2 
.: ·"~;~~:~Cl TOP-SECRET 
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4. Ultimately the system that ls envisag~~· ~e1·c1.n wi.11 be c!{;b;i£~-~jJ~f1l 
I;,',, 

number of components: 

a. Constellations df POPPY variant satellites • 
. •• '.,. 

b. Receiving facilities. 
,:-, l • ,_. •, j , ! t '/' • , t \ : \. '• :• 

c. Data processing syatems. 
: ; .... 

d. Information dissemination 1y1teuw. 

e. Data plots and display,. 
;- , . • i . ; ;·. ,; . .,::•·r:•,• 

/ To one degree or another the techniques required to i~_lem,en~ .. eaC?h. <?f .Jhese 
. -· . ; • :, . 't·:: t:. -· ·••,•. . .• • -·. 

system components is either in being, under development, or~• within state 

of the art technology. Com:nents on each of these items are included below. 
• ' . L I J. -. -·· 

PllOPOS·ED APPllOAgl 

1. Satellite duip factor, • 

. _ .a.: n.e Early Warnina Radars on .. jor' Sovi'et·· 1urface combllnU 'aria'°:abown 

ii:a l'ab.le .l .-. Theae lie in • two· b11nde: .·. ; . 

thua a satellite which receives only in the bands between .820 - .920 GHZ. 
:2.7 C ~ t ~ 16~ 

and-,2.680 - 2.930 GHZ will be adequate to detect au· preaently deployed 

Early ,warn•ing -Radars, on major Soviet :surface combatants. n,e unit cost, 

the size; 'the =weight and the complexi'ty. of ,i"two band POPPY variant would 

be cone-iderably leaa than for a fun ·poppy :.satellite·~ However, the on-board 

electronics· of the proposed variant POPPY would'be identical with exiating 

PO!!Y- ·i'G- tha'twa-llandl .that would be used.·· Thus 'in these bands, the sensitivity,. 

,, I ~ J. I"' I', .. -t~· 
k,. ••• 

3 
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• " •••••• , r.nr:i,nl <',,r~·~i7' 
data rate, detection range and housekeeping electronics would be lden~lc,t 'with 

the performance achieved with conventidnal POPPY'?/-~ ,£;➔ f~~ 
b. The_ tOP.PY variant envisaged here wou~d b~ a re la ti vely. s_malJ ~~ w. 

inexpensive aatellite. Preliminary de1ign 1nd1cate1 that a~am•ter . 

satellite would be adequate to house all of the electronic•• Based~ .,-f{itd, 

praviou• duiana, th• wei1ht of auch a ,atellit• would be &bout~ 

lbs. If additional batteries are required to allow multiple tasking per 

orbit, then the weight of each 1atellite would increa1e. Even with extra 

'l solar cell1 1. it is unlikely that the weight of the satellite will exceed 

' ·-~~ Stationkee.ping could be accomplhhed either by the preaent !2,W ~ 
~::; < ~ V, v-;; ~ r ·. 

microthruaten, or- if . .they proved to be excesaively expensive( variable. 

drq boorna could be uaed. In thl interea_f.,,• of aimpli~ity, ~ _1tabili.zation iA. tw0 
~1 ~ :/Ii~ o;,(twfUU(u-tli1,&1) ~ °'I ~'I; 1-~J ~ • . 

I • ~- Random tumbling of the satellite~be planned for. 

c. A preliminary coat out of such a satellite indicates that it could 

~#//~~~ 
be constructed quite cheaply. The cost per ~atellite0 w<e=-a!4-probatily be 

about $300 to $400~ese eatellitea would be sufficiently small and light-~if:' 

that a pair of them could be launched from a Scout Vehicle which coats about . . 

$1.5 million. Thu• the total cost of delivery of a pair of variant POPPY 

satellites into orbit would be about $2.1 to $2.4 million if a Scout Vehicle 

ii used. If a larger vehicle such as the TOORAD~ AGENA or TITAN Ill~ were 

used then the unit coat per ■atellite in orbit could be reduced 1ignificantly •. 

For example the vehicle coat of a 'nlOR ADD AGENA and the associated launch 

coats. total about $10 million. 1 Since the payload of a THOR ADD AGKNA b 

about 1600 lb• it would be poaaible to place as many a, 14 POPPY variants 

in orbit at a total cost of between $14 and $16 million. The unit cost per 

eatellite in orbit would then be about $1 million. 

4 [;~~{~?[~ Jandle- via BYtMAr. 
r.nntrol System 

________________ Approved for Release: 2024/06/13 C05026226 



C05026226. Approved for Release: 2024/06/13 C05026226 

/ :· .• . . ~ . . ._. ll_~o TBP~SE£R£f-
TOP SB6RBT - RANDLE VIA BYEHAN CONTROL CHANNELS ONLY 

••• • • • • , • • • • ._ • • C • EA RPO?- Handle· via llY£MAI\ 
2• s;overage. Control System 

a;' 'Pre1ent POPPY provid~. ·-~eiativeiy 'U~ited coverage when measured in 

terme of the %,daily cover&ge •• The i daily coverage which can be achiev•d 
I • ~ J• ' : • : . • ! . : • • • ':, • • I .;_ • •• •. • • • • • • • • • 

b a' com.plex function of the1 orbital parameters, the location of the 
·. ··. __ \: . . ·• :. . . ' 

receiving station and number of satellites in orbit. Figure 1 show contour, 
: . . .. 

t,f the •• nlmtber 'of minutes of daily coverage for a station in For 
.... 

each reielv~r latitude the1e contours change 1ince the 1hape of the coverage 

cont'ou·r, 'variea with •• re~eive:r location and orbit inclination, It can be 

estimated that, if. 24 hour a day coveraae wa1 desired out to rans•• 0£ 1 1750 

mile■ from a receiver at 45 des~' N latitude,f 

be required~ 

o~cur at any convenient sub-orbital point. Potentially thia would imply 
. . 

that all·POPPY receiving eitea could be placed on U.S. owned real estate. 

The uae of •·••ciant POPPY conatellation a■ a coamwnicationa 1et should be 

explored for it•· operational implications. 

c. A number of ay■tem trade-offs exist with regard to the% of daily 

coverage which can be achieved, By making the individual aatellitea 

■ufficiently ... 11 and light, a large number of satellite• might be placed 

s 
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:: 1t-l! .... -~~-• .. ~~·-·,·:: 
·.!,;1.; Ci .;p,:.;;l 

in ~r'b:tt wi.th a single lnunch, Thus if enougl1 ea te 111 tes • ·werti;. 
1·. \' . ,, 

available the perimeter of ~n or'1it could be divided up 10 that the-r~· ··' • 
• • ~~ •• ,·; l •• .,j.' ,"'• ' ~ •• •~.•:• : .... t•i,~, • •· 

would always be a satellite. wi,thin line of eight of a ground station. 
'., ·-

Altematively the'.% of daily coverage would also be modified by incr&liaina ~ • 

the sat.ellit:es· senaitivity and placing them in higher· orbit• than present 
' o • • ~ • 0 • •• : • ' ; •. : " : : ~ ~: I ' 0 : : ; • 

•!i,' 

POPPY orbits. Since a ~tgber orbi~ •~ea,~re of the earth's surface, 
• I ;", • .' f • ; 0 1;, ;, : ~ 1 I;,._' 0 • 0 I 

the coverage per aatellite is greater. However, for a given launch 
' • • : , • , ~ I"~ •, - : • •• • '• •' •• j , I • . .: • : ' ••P ••' • ~ '•• ' '. ; , ;' 

vehicle, the·amount of payload which can be placed in orbit ia a function 
• • • • • : .J •• • • r ,.. ~ . :' . , 

i, ; ..... 

of the orbit altitude. Thu■ while a higher orbit would imply a greater 
• • ~ • •,· • 

0 
• ," ' • ~ ' ." 

0 
•, 

0 
,.:, 1 f • I ' ,• : . I 1 " ;,, ,',, ~ , •'•, ~• .. / .: , • J ,.• 

percent of daily coverage per satellite, the nuaber of aatellite1 per launch 
' ,t 1 •., •' j i , ' ' , ~ . , 'l'' ,- ,' • •, • l fJ • •. : I • ,• 

vould decreaa•~ • In addttion, the det•~~ion aen■itivity of a aatellite 
I • '( • , : ; : I ; ••• -~ i . • • • ~, • •., .. • • .~ • ," ' • '~' • f', ~ 

11111t incr•••• with altitude and th• •~c~r•cy of locali11tiou will chan&•• . . . ,· . . , ,•, . . . ·/ ',: :. 

Clearly a rather comprehenaiva ,;eviev of_ all of .. ~h• available trade-off■ 
• ' ' '•• , , t ~ l I i,' ! , j , • , 

1hould be made in order to achieve an optimum constellation of variant 

POPPY satellitea. 
··.' '· .. 

3. Data Proceaaiy, 

• a. ··Data procesains at POPPY collection aite• i■ pruently oriented tovardt 

'obtatning the location and parameter, of •itter■ of interest. An emitter i■ 

t.dent'if-:Led by • proces■ of ■ucceHive parameter scan■, manual editing of . . . 

' , 

printouts, vernier ■can• and further manual editing. Thie proceu eventually • /,.et~· 

i■olatea the &ignal1 from a •inal• emitter that are received by one or more 

· satellites. 'flle time.difference of arrival• i1 then plotted as a function of 

tiae and .a.,locali.satipn la aubaequently effected by an inverse LORAN 

calculation., 'fhit pro,c-.1 can require one or more hours to complete when 

uaed- ,again.at .emittel'.■ · 1~ ,t~e more. densel,: occupied parts of the spectrum. 

I . . 
6 

• 

· · · · .- • TOf SEIi} 
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, -r.r:ntroI S·tstem 
A time constant of this magnitude is acceptable if the objective is to 

produce inte11is~~c~, informa~~op which is not required~----~ 

However the r•~~,l~aµt ~•.~i~~•latf' of the present 1ystem 1a unacceptable 

if the data is to be ueed to provide fleet unite with immediate intelligence 

about ita ovn environment. 

b. The obviou1 approach to reducing the data processing time that ia 

now required (and 1till will be required even with considerably faeter 
: • ;J· . . . ; •. 

computers) is to deaign the equivalent of a hard wire proceeaor which baa 

all modea ~f signall frOlll all known Soviet KW radars stored in memory. 
; , I l' J. •i: 

appropriate pre-filtering, incoming signals would be crose correllated 

against replicas in the memory. A ecan of the outputs o~ the banke of 

After 

corralator1 would identify th• ■pacific •itter■ unambi&nou1l7 in real• 

time., Presumably the propoeed signal recognizer would borrow rather heavily 

on the well establi1hed eignal recognizer technology that ha• been developed 

for syeteme such a1 Short Stop. Indeed the Short St.-p aignal recogniser 

wuld be well suited for auch a processing syst~. 

c. In ea1ence, it ia proposed that a POPPY receiver station would be 

operated as the receiving component of a bistatic radar. The transmitter 

.would be on a Soviet combatant, the POPPY satellites would serve as augmented 

targets, and the U.S. POPPY station would serve as the rec~iver and data 

processing site. In this mode of operation POPPY would function in a manner 

similar to BRIGAND. The ba1ic difference, between this mode of POPPY 
. . \ 

operation and its operation in a conventional ELINT mode, is that in the 

/· rapid recognition mode the 1yate1n concept i• based on the fact that we have 
.,; 

very precile-t.nforaation on the nature of Soviet shipboard radars. The 
,' ,. ~ • > • • • •. • • . JOMECREl 

t • • • • 7 , • EARPfmndle via BYEMAh 
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• • r.nntrnl Sv~tem 
receiving systerJt is thus focussed on capitalizing on our past investmcufs 

which obtained the excellent intelligence that is now available with 

re•pect _to Soviet raclcr•• Pre1umeabl7 the 1isiial recogniser would be deaigned . . . . . 

with sufficient memory and data proce11~na r~••rve to a1low·_nw~1. :ld~t~ft.•d 
. . ' ' ' . . ... 

eianal• a11ociated with apecific combatant• to be entered into the library 
11 I l I. •t I ..... ,. t. t • i. , I • 

... , .. , .... 11 .• ,, ., • ., 1J,. 

4. Collection 1itea. 
I 

a. Present and projected POPPY collection aites are all ahore baaed. 

/4,~ai se,, • _Some of these will be given SBL ~ computers in the near future. . While ( i e-..e, 1" 

thi• computer will decruae the proceasing time quite aubatantially, it ) .. ,. 

will not be capable of fiuaerpriutina •ittera ~~~~~__J In addition, 

after a signal of intere1t is detected, the information mu■ t be puaed to 

fleet. c01J1nand1 via the appropriate ••cure cOlllllUnicationa links. Thb 

ruult1 in a further increue in the time-late. 

b. After the i~i~~•l deployment of t~e variant POPPY, exi■ting POPl'! 

ground 1tationa would probably have to be emplOJ.ed. Thu1 each ground 

atation would have to have ~~~iable 24 hour. per day conaunication with 

~ppropriate SI circuit■ to major fleet commanda. In thi1 configuration, 
•,' . 

. the information yi~lded by thi1 ■y1tem would be one additional input to 

the OSIS •Y•t•• It■ u■efulnu1 and timelin••• 110Uld be a function of 

how well and how rapidly information will be diaemanated in the OSIS net. 

c. ~ more intereatins;i~iguration. -~~ appear to be one 

'llbich bad the receiving aitea and proceesing equipment placed on board 

/ ahip, '11lere doea not appear to be any technical problem which would 

preclude •hipboard emplac•ent of the tracking antennae, the signal 

rec-bera, the computan ud the dlopla:,. All of the component■ Tl1P-S£CR£[ 

iaYOlved can be paclra1ed ao· that they would b• -EMPot ·Ka~i;riadBYEMAft 
8 r.nntrof System 
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environment. lf the terminal equipment is placed on board a ship, the comtnu- • 

nications problems will cease to exiat. The ayatem output w!ll be a ship-, 
• . . ' ... 1_, J ,_ . . .J 

centered diaplay which automatically plots the poaitio~ an~ identification of 

all major Soviet 1urface combatant■ which are employing one of the EW ·radars 
._.. . • . ' • 1· .• ' • ! ... • 

listed in Table 1. The display will opel'ate somewhat like a conventional radal' . ·,·, . .• . . ,\ . • 

di■play. After.a target po■ ition ia obtained, it1 location and time of location 
·- . : , . . /.· . -. . . . . 

will b~ indicated and.etored in mt1mOry. When the 1ignal ia located by the next 

it will be updated. A relatively 1imple addition to the 

memc>!Y will allow target.tra~k• to be _di1played, 

d. Al p~inted out --~~e, if 7 or more ~--~••tellitea are equally 

■paced around th~ orbit, than the variant POPPY 1atellite1 could-be used u 

rala1 point■ in a c~nication■ net. If any 1atellite in the net were within 

line of eight of U.S. controlled r~al e1tate, then it could be the aatellite 
• ' ' 

I 

which ·handled the down link, tbu1 enauring a mea1ure of 1ecurity to the down link. 

Unfortunatelf, U.S. controlled real e1tate does n~t extend over 180 deg. of the 

earth 1 1 1urface. The 1pan from Guam to St, Cl'oix i■ about 152 deg. 'l'hia would 

almo1t but not quite allow all orbit• to be queried without dependence on foreign 

buea. 

S. Satellite-Taaking 

a. Conventional POPPY 1atellite1 are not ta1king limit~ in the 1en1• that 

talking by the number·of exi1ting POPPY ground 1tation1 does not require more 

power per orbit than can be generated by aolar batteriea a, a result of their 

expo■ure per orbit to the 1un. If a large nmnber of Naval ve11el1 ta1k the 

1atelllte1, then the deeign would have to be modified to allow an increa1ed 

weight per satellite, and there would be a con1equent reduction in the number of 
"" nannia via Di'f t'1N 

9 
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·' 
satellites per launch. Tradtwif .etudiee must be ma<le ·to dcter,:1:lne the Oi•f. l.nnJ•ll 

1-: 
,J 

number of vesscll on a world-wide basis which can task the system. 

' •. 

I 
I 

. ·/'.'\. ,. 
I ' 

10 
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