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" From: Technical Operations Group, P.rojeét GRAB :‘
Tot Director of Haval Intelligence : R

Subj: | Status report on Project GRAB (U) :
- Enel: (1) HSA (COSA-5) Status Report on c.,na:!.yais program for Phase II

L o dsted 1 December 1960
i T (2) T70G comments

1. 'The Technical (Operations Group of Project GRAB has carefully examined
enclosure (1), vicited the data processing and analysis cperation at INSA
(COBA-5), and submits the following overall report on the status of the

_ proJeCu. .. . _ . '

PR

i . 2. Summary. (Fox' detalls, sce ‘enclosure (a))

. a. Dackground. Project planning, technical feasibility and opera-~
“tional concent proved to be sound and practicable., Policy guidance and .-

securlty control were adequate end effective. The T(E served as a simple .
and efficient coordinating mechanism, essentiasl in so sensltive and come o

: plex an experiment. Ixistence of an in-house team with a space project

. ’ capability has been demonstrated, utilizing existing field facilities

W/ with no increase in persomnel. Cost of the satellite (less booster) and
' collection program through 1 December 1960 was approximately $1,100,000.

b, Analysis ond Processing. Volume of data collected (four-fold
greater than anticipated) tared existing processing capability. Fxcellent
promise i3 held for new techniques affording acceleration of analysis and

~ capable of handling mass volumes of data. This technological breai-
through and experience gained will prove invaluable in future projects.
Definitive results on data collected should be.available by 1 March 1961.

c. Intellizence. The denmity of Soviel S-bhand equipmﬂnt hags been

" found to Lo surprisingly high overall. | | and newer types
.. - of radars are in greater use than expected. The locution of specific
L _ radars has been fixed to within 50 miles in two test cases. MNew equipw

“ments and functional irrepularitlies of performance can be detected. | |

D e radar types have been found 40 be less mumerocus than anticl-
b .. . pated. Verification of knowm radar typ\.,s, includin,, nav&l radar, heg

b been acccanplidhf‘m R :

d-g' Futuve Plans.

Bl (l) The original ccncepl, of operations remaing leaaiblc_. onlv
AR ",'_"f;.mino*' cham:,es are smticxpmted for I'I\..y and ﬂubmequcnt 1961 operations.
PR - o T -*'v"‘
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: (2) Configuration of a new satellite encompassing an L-band col-
lection capability is progressing satisfactarily and will be ready for
launch in May. Hardware for additional spectrum coverage is under devel- .

opment..

-~ (3) sophistication of interrogation and collection capability
designed to enhance the quality of new data collected has been progra.mmed
and will be available for future operations.

(4) Refinement of known techniques and continuing development of -
nev concepts providinz rapld read-out and analysis are continuing, -with
four major processing techniques simultaneously under test..

3.. Conclusions.

a. A simple, inexpensive radar-inteccept satellite has been flown
. over the Soviet Bloc, and its ability to colleet signal data over a three-
month period has been domonstirated in the first effort.-

b. . 'I‘echniqueq required for analysis of large volumes of electronic
intercept data thus gathered are difficult, but problems in processing
are being overcome. . .

: c. . Tentative intelligence results of importaence have been derived, "
N - some belng confirmations and some novel.  Initial results will be ready R
for limited dissemination vithin six weeks. , . ,

Cd. Technical and intelligence results varrant implementation of
current approved plans for GRAB satellites in thc L and S-and-L bands ek
far the perlod May-July 1961. , . , RS

: b, Rccormnendattons. ' I T ' | .

, .That in future, operaticonal security restrictions be modified PR
sligntly to permit the ELINT collection schedule to be completed faster,

b. .That all agencles concerned continue to accord highest priority

pupport Lo Project GRAB to ensure coupletion of intelligence production

‘a8 soon 28 possible. In particular DIRNSA support is solicited for come

. puter end other equipment time and for additional equipment and person=
nel as aeparately recowmended by the Tt.chnicaJ. Operations Group.

¢ .That some suitable means of techrnical and 1n‘oelligence coordi-

7. nation with BAMOS and similar reconmnalssance satellite prmects be

- effectad. .. . . S

'y v e, BTN PR o <8
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4. That no raw data analysis or processing responsibility be dele-
~ gated to another agency pending development of satisfactory technlques
..+7  and necessary securlty controls.

o e. That, when feasible, data on U. S. radars be collected to assist
- -~ 4n the solution of analysis techniques. ST o
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wuf wu —1 = PACKGROUND

. 1. Concept ef;(';peratmne. On the basis of exne":lence {va.incd to date it
is judged that. the planning, technical feasibility, and concept of copera-
tiong under which Project GRAB was conducted were sound and edequate to . o
the purpose to be achieved, Possibly some undue emphasis was placed upon DR
security in the eperational plenning, a feature which cen be adjusted in ST
future plans; however, interpational conditions at the time were delicate :
“and extremas caublon was necessary. Other aspects of policy guidance end
e(,curity control were highly Sa.tis.;ar*’cory.

2. T P-:-woicipatiors. 'me Tec‘mice.l Operations G“Oup, vhich assisted
the Project Director (RADM L. H. FROST and, after 15 September 1960,
RATM V. L. LOVRAICE), has proved to be a simple and effective coordina-
ting mechanism. Senior working level representatives from the Haval
Research Lahoratory, Waval Security Group, Hational Security Agency, and
Qffice of laval Intelligence possessed recuisite freedom and authority,
‘provided the imporitant balance of technieal and intellipgence cepabili-
ties, and had the full support of their agency heads. Some such body is
egsentlal in a project so sensitlive and complex, - -

3. Cost. Total cost of the satellite (less booster) and collection

cperations up to 1 December 1560 was approcimately $1,100,000. Funds

N ‘eppropristed for:continued Research and Devel cprent total u3, 000,020,
: (8ee Future Plans.) .

-

II AHALYSID AID P’%OL"":. ING -

l. The volume of signal data 43 over Pour. times a.nticipated. Furthevrs

more, althouzh high signal deneitles have been processed by purely nan-

ual technigues in prior collection efforts, there is a cervtain critical i
level in the use of such techniques beyond which human competence with ST
existing tocls becones overloaded. In poritions of these dats, particu- ,‘

larly those cbtained while over the Furopean iand-mass, this high density Cod

occwrs with thie satellite. In our prior experlence wilth crystel-video ;
cellection techniques, such volume was not reached; thus 1t is quite ap- iy
pavrent that improvement achieved in this satellite program will be equally ‘

: ugeful in other collection platforus to mike the exbmction of data more
" - rapiq, %:fmoly, And ccmplete. : ‘ '

B 2.‘ IBA'o Status Reopon’c 5 8 enccmra\cfing as to the prospects of automuitm :
of the entire apalytical process, o'y at & minlmum of the locatlon and I
U7 ddentification of the more common signal types, vhich comprise about 95% R
<. of the signals to date. We are not certain that such on optimistic pie- o
. ture is wvarranted, although with the number of approaches being attacked e
<. by HRL, INA and CZLA, mul*ci»fold aceclereta.cn of analysis 18 inevitable.

) iwiim  CTORSEGREL LIMITE D DISTR euw\
ST Gepy 3 of 6 coples. , - —20B-GRERET -
LT '_-b‘if?a,gell of 3 pages. . l (2) to TO(? mo’-];lé m«mn D'DSBRIEUT}EOH
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. : « Certain processing techniques are being used currently vwhich should
i

permit at least data screening of all unusual signals fram ell previous
missions, complete processing of every sinzle signal on one mission, .
and an accurate density count on all missions by 1 March. With some
eutomation break-through, more progress masy be possible, but should

!‘- . norb be counted upon by Lhat date. :

k. I% is till considered premature to state apeciﬁc *equirements as

- t0 &dditicual people and machinec required, either for completlon of cur-
rent processing or handling of future data. In handllng this material
a mumber of new processing techniques have been developed which should.
serve to accelerate and mﬂlie more a.«.cu.rute the pr ocesmng of ELINT data
frosn other SouUrcss. ' . :

III ~ TIVT LLIG"'NCE

1. 'I'he *°o11ow1n§ gre the principal 1nte..llgenee courlusions derived
from the data thus. f‘aw . .

. 8. Soviet radars are eytremely pcwe“f‘ul anﬂ numerous 1n S-band
thelr area or power concentraticon in this band exceedlng that found
over the U. 8. DIensity 1s greatest in the Vestern USSR and decreases e
towards the East; no significant gaps in coverage or density are thus
. , _ far evident over the U‘“SR. : o o :

b l | are 111 extensive routine use in the USSR, Their
radiated power sppears greater than hed been anticipated and they are
used extensi vely on & grographic basis, Other newver uypea of Boviet

. radars are in greater use than was exp@cted.

Ce Capacity for leeation of radars has been demonstrated in seve . -
eral cases, ond a predicited accuracy of losation of about 50 wiles has
been verified on known unique Soviet Bloc equipment. New radar sites
ha.ve hen established as vell in two test caces, .-

~d. IIow radar cquiments can be d@tevtcd. 'I'be only one thus far
. indicated to be cpparently Soviet is a fixed-beam set detected over the
Buropean avres a gingle pass, Many radars of known Soviet types have
been noted. radars have been detected. Many ir-~
regulacities and axonalies In radar puleing ani| can be
" observed. It is appavent that our regulor ELINT and supporting intelli-
“gence need to he move deteiled to ewploit fully that data derived Trom
7 patellites, and steps are being taken iu OLL'L..I‘ collection effor :s Lo ob-
C --tain scmg of this Iinformation. coo - S -

sl

. hc.r than t}:e elngle equip*nent x..en*tioned abow ) there h&a been
.t.hue f'a.r & striking l&ck of unldentified Soviet or even suspected Soviet

L rv'_-_'"ic&;m ot 6 coptos. W LINITED TD&UO
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Squipment £ypes. I’tml’dered' very significant that, despite the| |
: - radars of many types intercepted, no more unidentified Soviet
B rader types appeared in this particular band. This indicates that exist-
— ing intelligence 18 quite accurate as to Soviet radar types of' sig;lii‘ica.nt
pover in this baad. , , o

2. There is & demonstrated capability‘ that a -satellite of this type can .
. colleat large smounts of data over wide areas on many types of equipment N
with a minfrmm sedurity risk end at no risk to personnel. With greater U
life and improved processing techniques, together with better detailed ~--
. knowledge. on Soviet equipments, e simple earth satellite should be an
o even more powertul ELINT tool to provide warning of nev equipments and
- deployment and insuvance sgailnst technological surprise,

R — -

o | | - IV - FUIERE PIANS

o 1. Schedule. It is entichauec. that testing of data. anal,;sis and pro~
i\ ceesing tecaniques will be canpleted by 1 February 1961, and if this
tvesting proves successiul, by L Merch 1961, all of the standard types of
radars (rota’cin" emiwera) will have been identified and generally located. .

2. Aathority has been granted and funds appropriated to launch an L-Land -
ELINT package with a TRANSIT shot In May and a combined E~and-L band satel-
“ 1ite in July, alse on TRAMSIT, Work ie on schedule to-date. - Beth these L
IR efforts are extensions of the oviginal plans and contain no ma..jor changes e
. of 'Lechnimie ar equ_pmmm. - , S - -

4 3. Nu«r Adnministration. Arrangeunents have beén made - ‘bo inrioctrinate and
brief responsivle oiricials af the Kenmedy Administeation as they relieve, R
" Requirements far increased cleax'gnces are expected.. -~ . . o= f{‘_._' _

V FU’}‘U‘EL REPORTS

L. I‘utu.re atatus mparts on Project (‘RAB will e submithed o8 req_uircd,
. mually monthly. _ - . .

o,

PN
e e
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. umn ﬁm ouccess of 4’\;113 aa).‘!mmtic prcm raswg, ;;mﬁmary msphasia haa baon

U/V\Q;L, =5 ‘Lmtm BISTRIDUTTON

o 1. &ince thelFe‘bruaryamwshmrt, mvgresahubeenmﬁaalong
eeveral af the svenues deccribcd in that report. Tentative results of the

: fully automatic bm-et-sort/ ﬂce.n-mt prograns ave being compared with -
. repulte of manusl e.nﬂlysis of Miaeicm 005. The modifled GERBER oscillo-
‘graph Resder gt NRL end the PAUSCH & LGB Film Compnrater in CObA-S are in -

opexration and their uses on the moject being checked out. The HRL ecan
mbh@ technigue of playing acae}.emfm pignal tspas into the RAYSPAN '
has proved useful. These pointe will be (reated wore fully in the following

" paregreplio.

o 2 camumnt vith efforts to develop nev rapid and accurath analyt;cal
technigues, processing with means preseatly availeble has contimed in

order to extract intelligesce information from the recordings. This procesaing |

has t.a,ien the form of density studien ond search fox Bignala of interest
by sural sconning metheds end tamz@x uge of the ML acmlmbed RAYSPAN
method, The report of indtial intel.‘mg,mce resulis, :lasned 1 March, mmmrized

the yosults of thees ‘approaches and deceribed the sigm;.a isol.a’ued by mamel

. anplysig of Miosion 905. o

3. The reguivement (o additional intercepis of unigue ralars, mentioned
in the 1 Tebrusry seport, hug haen partislly satisfied by the ldentification

in Migsion QU7 ¢f =a radar end the ddscovery in Mission
W5 of e unigue type roder koown to be located in the north west B

<o T
‘4“‘.*“.;.:;‘1‘5:.2 R Ls-_u.‘ Lo B
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Ae AUDICO I converts analog data from the megnetic ’recm-dmgs, th :

digital form. Its cutput 48 & ceries of mubers representing time between
| © . successive pulees. The present SERVO control system, vhich uses the 1000 eps
cmcnem of t.he time chmmal a3 6 reforenca to regulate tape epe&d,

frey

wccesafully ecmpenaama for long term speeei veriauons, but a‘noz't term

variations remain a problm. Although reasenably good results have been
achieved on this pa:rt of the ﬁracce&s empl.d tude threr.hold. settinzs are vezv
eritical, end optimm settings for varying signgleto-noice ratios can only
be achieved through experience. AL present a method is being developed to

reduce tining errors resulting from ghort term tape epeed variations..

B qu ‘bursjtnaelection, the BOGART cosputer firet racognizes and records

peasurenents oa all ultmimtuns which ccmpriae pulscas. (From the
N | algital outpzxt of A'L{;’.‘)I"o) 'me z'ece“&ed pegsurements sror  tims of the end of
each Qluweination, the wefmge» ;eulﬁa interval expressed ﬁ.n uaits, .

émﬂ the mwker of pulses in each':lm.xxmina'tioae - Two interlasced signals will
be m::»wm provided at least coe pulse intex’val oceurs before the overlep mud :‘ 8

ot least snvervals of the other slgusl extend boyond the.emd of

. the overlnp..

PO
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D; A ccmplew autanatic rendout of mission 905 has been mﬂe, using
the abomwdeacribea. process. Although comparinon betveen mechine and mamual
snslyses of this mission has not produced fully patisfactory results, 4t is
belimd that. axch discrepancies is:s have go far cams to light my be ninimized

- by ..mm'aved tapa mea regulation and by ‘edjusting the acceptance lim:lts

in the BOGART program. The pa'esentl,r-uﬁed limits were m'rived at empirically

. end may be altered easily to produce the best yesults.

LOCATION '

5 « Ageaned mwatiog angles.; a signal from a rotating radar is first
intercopted vhen the E.S.V. comes over ﬁ:eharizon..of the radsx (elmi;.ion ’
angle equale‘zero). The sigpal censes when the elevation of the B.8.V.

' cxceeds the angular helght of the raiar beam. As the E.5.V. continues
‘past the redar, intercept resmes vhen the vehicles elevation is mmall enough

to permit reentry of the beam end finally ceases vwhen the vchicle pasges
beyond the horizon. Fach of these four eituations can, .ﬁotantia.lly, provide
& line of positicn, end knovledge Of the time of sny two of them, provided

, vert&cal bearvidiis is known, will pormit emitter location to withia tvo

geographical areas, only one of which, of cowrse, is the right ona. The TO4

‘camputer progren wbich gives the. two locations is cpersticnal. Following

exe voms limiting factors, come of vhich con be minimized end some accepted:
8. B..c:mzse cmy rarely w:lll a mderr’be looﬁmg in the direction

. » c:f th@ E.S.V. at .the instent 1% crosses the kerizon, on weartainty exists
- ef -t0 one half e rotation pericad in mpasuring the time cci' mxsr of the fo'ur
e eﬁani:s described aba*m. Yor & 3 vpm radar this wm resmlt .,n. aa \mcertamty

o .aﬁ’ up te 100 miles n the lines of position, L e lf ) S
o _ : oy et T

o R A A .
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loca radars frm beam eeparation. There exists n nsed for
~ intercepts -ordistinetiv% redars of known location for checking

i (b) cars histcmt*" of m.rﬂ%rerrs cu mwmmnima vw'ma a..,xsc'”ew: F‘%’F uea _and

:
4
§

be_ Ab present, kuvledge of the vertical bemmidths of the different
radare is 60 limited that only the times of the two horizon crossings are

umbla for location in nost cases..

€. Oaly with unique radave is 1% possib.le to correlate the twvo

sets of Ulumingtions intercepted during one orbit. This means thgt this

method will provide reasonsbly good locution of coxmom emiiters omly in
the cases waen the E.S.V. pacses the enltter st such & distance that its
ele-mtion angle exceeds the rodar's vertical bezmsridth only br:ieﬂy ox not
at all. 4 | . -

6. Baek Flot tin,, - a TOk cmzpuber routine 4s opsrationsl for

the ‘progrem. _ | _

T+ Rotation Rate Doyplex' - L‘.’ m; mtaw.ou yczriud of g rodor 1&
suafficiently constant, 4% ig possible ’c-e m&uce the a:’me cf the probahle
eresg of location by using f;na- rothoed of least sqzw;o o mmlyze t!:ze cexpleta
reeord of mummtiom. The pmmvm for thie 45 n.at; yeot com *mated, bud

"""""""

research into mtamcm rate atabﬁ.lity,pther souree data ig baing c»:mduet@d.

Be = A mothod of dete ,mﬁﬁn{; lomt‘lon by bach-

- plo’e:t.i.;g vhen sateliite altitude 18 knmm eppeery to chow promiss. The

L BAC methed applied to another collectisn platform hias not yob been received.

' 9;'-_ Semieautimatic Processes s
o e :

m rafm, and vesiout hes sterted, In this process, resl tdmo end IR velues
-fw eae‘zt ,lmmim tion ere memm ﬂm RAYSPAN ehar‘cs. Using the MAREC . -

R comyuwr Lhi:. imorzmtion ca.s e pmaar"ted (e..) in ehrwl ozical saqmeme, '

e T ﬁ COW o i) MJN::
A (o G ol

f‘nC)/./) U
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- time of dey and submatellite coordinates have boen mede for all of the 21

‘ ";z:zm fmzm to bs & quick meons of {zclating oignals of iuterest in Fhase I
- mtsrial, 46 belng sppiied to Muse II uisatens. Kisslons cotnclaing with

o ','.periodcs of Xnown ICEM range, amivii;y lmve been rechcclm. for s.mcrcepw 0091

R . s v —
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(c) as quanuzea histograns ,
within pre«selectm hrti rew@es. Each of these FRP ranges can be procecsed
separately using ag x-x plotter to produce QRC=25 type dlcplays, which can
be used for scan sorting and, witimntely, for location. |
“8Q. Resdout of ane wiesion from £1lm hes started using the BAUSCH &

" LOMB Film Camparator. In additién to providing time end PFiF measurcuments

for each {liuninstion, this method has the advantege of enabling the operator
1o observe pulse peculierities such es stegoering end other pulse position
verdations. I 45 superior also in that it pewite analysis of two or more

‘pimdtenccus illiminetions and detection of rapid modulation guch as conical

scane

1l. ‘he sbove processes ure clow bub may provide acceptsble inputs to

" LOGART, ciould AWICO T prove inadequate.

12. ’me HRL praceas of pla,;ru@, h:l@l,f aceelerated tage into the
RAYSPAN hos proven to be a useful quick look tocl. By using it with filters
4t 48 possible to determine approximate values of & olgnal's time of

ocourrencs, BF and scen rate..

Intelligenge Information

13 The report “Tultial Intelligence Reoulis”, Losued 1.' March, wes
bassd on me mEal amdysis of Misglon 905, on dengity stvdies of the other .

-'mﬁsms of Fuses I end on signsls mf’ inwm t exizocted from Fhase I nissions
- by meons of mxml seaoning end the "iHL hidheapsed RATSFAN process. Graphs

S N
i
H

‘m which pimiteely-nimite density dmts ave plotted sgeinst matellite altitade, .~

_"mizmiom pite) 4 'emieh (‘phf"mm mvozmtian t& avéileble. Aural scanning, waich  ' Y

.o Page
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el tneir avcuracy wid fepsibilits,. A hauk of £ilteyy g;;cw&&d o, U qm

e

. X o - . " ey - PR &-’t:‘? rrm WAL ....'\.,\ r—r‘mtm?!l
R - Results vere negative,
S8imnals of interest - . o ' L ‘

1k, Aixra)l scenning has turned up a mmber of noneroutine asignals
- gince the 1 March intelligence r_eyor'a. Hopt of these have either proved
to be from friendly radars or were of insufficient duration for certain
identirication. Several signals, hovever, are of considergble im-;erest
aé i’oliofwa: ; | ' o
B Nission 907, 25 August e - k32
pps signal choving 29 second rotatioxx wvith 11 cpe mam.m’:ima superimposed.

There gre believed to be at least two of these equipments in m.muugh

culy threc illuminstions vere detected, one was by the leeding and tvo by
the trailing edge of the ammulus. The origzin of this signal vas £ixed by
hand plotting methods to within ebout 150 miles of the knovm location of
the nearect of the two redars. Several buwrsts from two different emitters of thiz
typs have been ieﬁlateé. in Mission 1206 of 2L Septmber.. ' !
_ pectrny )

b. A 618 pps sig,nal ecctoring &t 1. 8 seconds per cyele alsopin
Hission 907. This corresponis with the group of unknovn Soviet aignals '

designated There iz some indication that this intercept emanated

from central Russia, possibly 4in the ARAL Sea rogion.

€. Mipsion 505, &5 Avgugt « g 10 minute intercept of 3

unique type sionel with PRP of 3’)5 pps and 20.% s/r. Imod plotting

providen @ loestion in northern CRDMRA. Compuber location has not yet

baen 'obminea °

: ;I»_‘"uﬁure Plons

L 15s Dfferis exe con i,.hmmg tovard the developmant of m.ly aumnatir. ‘
S pmcemﬁug in the production of intelligence informatlion. AL the pams time,

mx is g"oing, shesd, on the CTRDER and DAUSCH & LOMG processes to determuine

O g T RY; wh q b ages -
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