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o ifdif'Sij: POPPY Augmentatlon Meetlng, report of

f_l{- A POPPY augmentatlon meetlnq was held at 0930, 16 October,
“: 1970 in the Hoffman. Bulldlng. Following is the list of -

w'attendees- R
Program Manager
s Program Man@ger S Offlce
v TMROTDIXC L - Program Manager s Offlce/NRL
#.77 MR. . MAYO. o . NRL
e _MR. HELLRICK -7 . - NRL
MR..PRICE ... . . NRL
'LTIG MORGAN '~ - NSG
] _ v -7 .7 Nsa
_ MR. "ABPLANALP: .- . NSA
L5 : NSA
NSA

ﬂfﬁ2.' The. meetlng was held to—drscuss—plannrng—aeeessary——‘—“
" to ensire an orderly augmentation of the PQPPY ground
i .sites, . authorlzed by Dr.. McLucas, acting for DEPSECDEF .
Packard. It was agreed.to establish working groups,- ‘-
“along - functlonal llnes, which would coordinite joint
v efforts requlred " These working groups will meet at
- regular intervals, and will submit written POA&Ms to
v the Program. Manager, for further dissemination to ,
‘all concerned. Additional reports required from the
» working groups concern. actions initiated, milestones
. ‘met, slippage ‘in.schedules, and similar matters which
~:,.would 1mpact on the program S -

77'3} The follow1ng Worklng Groups, w1th indlcated membershlp,
‘-i‘were deemed necessary: , ,

,*»}p_:ﬁi_ﬂ.la; Computer Working Group

R ;'3' A Mr.,Hellrzck -~NRL (Chair)
SRR . ‘Mr.’ Hammerstrom = HRB

A BRVTRILAT

Lo AN Q-Rn;; SYSTEM oSNoY .
" "HAN DLE VIA BYEMAN CONTROL SYSTEM
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AT T

'b. PDE Working Growp™ ...’ v o

Foe eyis 2

Mr. Price - NRL (Chair) R
Mr. Fisher - NRL ' R
Mr. Hammerstrom - HRB - : R

T TR

f

a S = “ S U S TR S

Ei : - c. Workihg7Gro;p,; i

‘. o ... LCDR. McGraw ="NSG (Chalr) 9

b ‘ ' LTJG Morgan - NSG :

; Mr. C. - Price - NRL |
g X _ , .
; G. Price - NRL

oo o Mr. Hellrick - NRL. - . . ° 5'i:

3 ~ (nsa Membershlp ~ to be determlned)
Z i4,' The first meetlng of . the Computer Worklng Group and
i ' ‘the PDE. Working Group was scheduled for 26 October. 1970.

i B '~ The first meeting of thd \Worklng Group" wlllﬁﬂz?}ﬁz;

v . - .  be announced at a later date.”
; 5. It was agreed that NSG: and: NSA would ‘work together

g‘f5}="¢ﬁgqghon such matters : as:’ :CCP: programmlng, keeplng ‘the, Program
e U Manageriadviséd  ontall relevant matters: “It was. ftrther

'jagreed that NSG would prepare a draft’ message outllnlng
action items requlred by various commands to ensure an o

§ orderly progression,of the schedule " This message would
i’ be: transmitted from CNO to relevant commands, -and. would ¢}~'
5 serve as the official authorization: for proceedlng Wlth

the implementation of the augmentatlon authorlzed

6. There being no further agenda 1tems or dlSCUSSlon,-the R
meeting was adjourned . :

Distributionf o e . fhrﬂ } J..“ﬁ.

: . COMNAVSECGRU (G-54) o T

q o Director, NSA (K4/SPO) ‘ R

: iPmemsl. Director, NRL L o
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COSTS: ~

IT- Due to the delay in e distribution of the intermal Job Order

Status Reports by the NRL Comptoller shop the MSR will report on a
cost base about 5 to 6 weeks after the fact. These JOSR reports are
of a fixed format and not the one required by NRO comptoller for
Program C., However an attempt will be made to convert the cost
format of the MSR to the NRO format... I- Payload, II- Ground Station

ITI- Facilities and IV- Contractural §§ ¥ %ﬁxxax

For the period end ' ng 10/31/70 (FY-71) the entire Program C effort

at NRL is summarized as follows:

Current Cumulative Current Cumulative
Scientific Routine Costs: Hours Hours Costs cests
Straight Time Pay. . . £,897 35,303 $85,908 $336,507
Overtime o« ¢ ¢ o « - - 1,910 8,038 14,297 60,476
Misc Mats &xIxaxzX . . 84,974 495,951
Travele o o o o o o = 616 12,365
Service Division Support:
ESD Paye o o o o o o o 0,045 23,106 $37,949 $132,528
ESD Non-Salary « o o o 15,510 65,426
Other Pay. « o o o o o« 356 1,479 Z,uOO 8,501
Other non-Salary « . o 10,509 42,267
Applied Overhead:
Gen & Adme o o o o o o 82,273 324,844
Indirect « o =« o o o o 17,637 69,237
Subtotal Routine:. o o o o $351,673 $1,548,802
MAJOR PROCUREMENT. (Over.$5,000.ea). 314,866 2,795,563
TO-LAL o ° o o °© ° ° o ° ° .l $666’539 $4,344,365

BALANCE REMAINING= $4,704,635

Note: The Subtotal Routine for the first FY571 is $1kM.
The $1,220,500 for(élggggggﬁlon of Program € when taken from the

oalance Teaveo Balance of $3,484,185. Now if we linearly extrapolate
the subtotal Routine this wnll deﬂano that $3 M be retained for these
salary and routine purchase type expenses leaving only $38%,581 for
major procurements after 1 November (except for the Augmentation fundsli.
Thus the budgetary deficiency had severely curtailed major procurements
until @ December when we were informally informed that the defeciency
was being supplemented and at this time the subtotal routine funds

were avallable for use in procurements of a major amounte.

; ::::] HANDLE VIA
BYEMAN-TALENT-KZYHILE- COMINT

CONTROL SYSTEMS SJOINTLY
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29 OCT 170
Proposéd Pfogram fol T_QS_N —30 &om,\_/ /9770
0830 Program C - Mayo, Bldg 56, room‘ 200D
0915 RAS[.IR Program Trexler, Bldé 70W,. Conf. Room
0945 TATTLETALE - ' Brown, Bldg 69,' Trailer |
1005 Simulation , Bldg 69, Trailer

Bldg 56, room 100

1100  Airborne DECM | Bldg 56, room. 119

1130 . Shipboard DECM . Bldg 56, room 119
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i
:Alternatives:
: /‘“di 1ﬁformntﬁ@nﬂto our—-last outgoing ”udgot letter_to MNIC which is
gﬁov SOﬂewngtoln error reﬁardlng the Budqet Table, the
5 iand the T¥-72 item for thes Second genergtion PDE and the
| %durlna PY=-T72. | was told vegbally that the PDE should not
i 2{?1t untll -?f to be’ started but that the ADDS could wait. The thought
i ﬂue]ﬁd th t. L“o Computer [::::}could act in its back-up DATRAN role and
o (fwake dlglt?l”LaDCS needed as the protoiyose abDS is used for Second
; }%éﬁ%ré}}on PDE develppment at or NRL proper. $65K for
| 510K For O&M-in.FY-72, T
' ?ﬁ The NIC answer to the 14 Sept Questions also leaves our Budget letter in
{ f&l:reoalr and need of adjustment.
3 |
%That ever we do it mustipull both these into agreement and summatlon.
Do : !
t g%her efore we mist start with these two documents and re-issue our last
i putgoing hudget letter.'
i ! : Modifications to our FY-71 budgetary position by the NIC answer to 14 Sept
i . §3uestions:
| | 1- Comb Filter & $50K is on 0/S T@b....
2J AE/DDS @ $140L6K M
; ' 3- Advanced PDET Development &$185K "m
| 4- Bohemeris Software (HWL)HE65K
! 1$440.6K TOTAL + R&D Payload {32062 K
0 |
i' : Modifications to our FY-72 must be much more complete than given in
Co our 1 May 70 Paner but iso far the Nic paper does rase several items:
| 1- If‘ ‘is apweroved for[::]then = $65K
O O/M for WH . o o o o o o o « « o 10K
P ! 2- If| but| |must command then . . « 370K
?l § Communicaticns & 27727272
L
| Yants:
! % Yritten summary of Briefing (per a few lines about each viewgrah

i PY_72must be in some doubt also and FY-73 must be $2Mto $3M short,
we now see for 7107.

much lilke #¥Y-71 for 7107.

I ‘Therefore our new lett~r must draw the last two into focus and then press

D on into FY-72 to finish 7107‘
.contents and the costs FOr FY¥—=72ccess M& v-lé qu—“u
0 ' | contra L sqsfem onty

Approved for Release 2024/06/12 C05026159




| |
~4¥ Approved for Release: 2024/06/12

C05026159

‘1. Ascertain if the NRD to MIC paper is to be submitted or to be reissued.

2. Assuming that it is to

N RS J— 2 ~ 7 AL 2 2 e a T N
Not—amouirTae R Py-—Columa—id—and-—-Augmentatdon- ~For—0/ Sz

; Ttems treated in Budget-R&DwBriefing-ret raised--in. paper .- ‘
i . ' |
w [:::]Wamts just a few li~es on each of our Briefing Charts along wkth

r

: . . - . Co
Ll the chartseecso-.- This presupposes that the order of the briefing

§; could be reversed as originally intended before Lee had to leaveos...

{
!
'Y followed by R&D tpacecraft and then the Budget Revision and then Schadule.
1 Y 3
I
t
{

Surveillance

o]
9]
o+
0]
3
e
0
o
8]
o}

[— Architecture changes in Mdissaon 7107 and imp:
|
i

: copability for the mission:

‘' The changes to Mission 7107 are due te many things, primarily engineering
iincompatibilities amd component availability. The adjustment between the

%variﬂus spacecraft of certain of the collection systems has been due to

these reasons, while the deletion of a band and addition of another has

other justification. For example the 4-way common coverage pronosed in

Ref (a) was heavily aimed at the use of frequency diversity

nd this unknown emitter has been resolved s‘nce Ref (a) was submitted.

. C T . X .. N B
Therefore i}nas.neen incumbent upon us to provide other 4-way coverage

in this missicn. In order to do this without a schedule impact 1t is

necessary to u

h.wvléy the spare components remaining from 7105

v 5 T Sar o Do ()
. . e ok . e i
fand 7106, ErETARDROR "ha/changesj shown in the
S

proposed ELINT Coverase for Mission 7107 of Table #1., The 4-way coverage
e t

d for Mission 7107 will greatly enhance the Ocean Surveillance

now Dropos
capability of Missison 7107 by virtue of the de-cluttering capabillity

-~

%potential of the ¥-Pand Comb Filter and (2) the increase in time over

tarcet possible with and (3)

;Ethe potential for intercept of the Totael Weapon System as opposed to

Ethe ability to intercept just one or two parts of it. Thus L-Band,

ig-Band, C-Band and ¥X-Band 4-way common coverage will enhance ghe 0U/S

%F_—’apability of Mission 7107. Me Vid ‘quum
control sysle m only

——

g .
TN N

7 / .
[/ - 4
AY -
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Other srchitecture changes in Mission 7107 which are proposed in the

TELIMT Coverace of Tebhle #1 are as follows:

Colplete fregquency coverrge from 154 to 18 GHz in direct response to
s by NRG staff on nuimrous occasions.

nded Geopositioning capability in KU band as requested by NSA &

WRO to satisfy the eritter requirement.

of the 71074 & B spacecraft has been raised from 2800 to 2840

quately embrace the Semitter signal.

3
6}
t
[0}
o
[
)
o)

these improvements to the designm concept for Mission 7107

O
Ego indeed improve the overall concept and in so doing they do enhance

tin a number of ways the' capability for Ocean surveillance bv this mission.

df-u~—Hr-ﬂ——o~"m3¥o;46"

;#ne Program C in

§mean at the overseas sit

of 17 August proposing the augmentation of

NIC detter to the NR

o O

n

U")OO.‘C

S A

of Ucean Surveillance, concentrates on improve-
es

and the addition of akp first operational

processing fo
CONUS site at| | These/improvenents ./ EGunREnnxfannnad a new

r 3a~ond-Cenerati~n Comnuter and Hardware sortinq svstem to make the
mputer available for[:::::::::brocessing data from cartain selectable

acecraft collection systems or Bands. The computer system has by virtue

U O

[}

its increzsed speed alone, the potential of a factor of 40 to 50 improve-

ment Devond that currently being used at the sites i&

0
n

Program C on-site processing. Therefore the arenas where the greatest

cean Surveillance capabilitv is anticipated are (1)

ah proces ead and.p ) .
Ddruan ﬂoblﬁe tﬁrce s 10 ,on, (2) the on-site hardware

mproveuan+

"t)
ft
-
3
o
0n
2]
~
Orr

vortlnq ability which can make X-Band available for timely local-processing.

KB) COMUS site dedicated to Ocean Surveillance operations and training.
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II- R&D $pacecraft for Mission 7107, ¥roposal for
. A= Technical Design Concept:
" Monepulse Downward looking DI system to enhance[::::]in geométries
i - . -, - -
| where[::::jls least accurate. .
i f Combine in & single mission the
. i =
| LI ‘ and Menopulse downward looking DF together
| : oo
! I imoprove probability of intercept and accuracy to meaet the current
¢ | N
' 5 ACHO () requirements as promulgated.
! ;% 600 nm circular intercept area centered on nadir.
I] P
! Pl 2650 o 2850 MHz
i -
fh .
i one degree monopulse DI' accuracy
! ' . . .
' i On-bhoard processor to selec emitter or others by ccmmand.
) erphaslis on Circular Scanning high power emitters.
i . “
] 1
: 3
4 \ .
“ ) i
| Ly
.
| ¢
|
i
1
1 i
i )
| . |
] |
s ,
Lo i '
v :
o i
Pl
' ’ i'
| :
o
o :
C
: |
. ;l :
I § *
Lo : .
Co
4 dle VawﬂnN

I | o)onb‘oL aystem ol

/
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VS

ssion 7106 mcre
O“VO”d Lhose of 7106
the technical goals of

Failure
Costs inf
Extensioen of
Ref (a).

RED Spacecraft never

demancing than estimated.
which was ba51s of estimdbe.
the Mission beyond than used

priced out before.

Defic%t in FY-71 Tunding at
~-72 eztimate for Mission

NRL

|
!
! 7107

C-
b D_\

16 month

Table 2 gives the new/revisiocn of the last third FY-70 plus FY-71
imates for funding required “or Mission 7107. Table 3 gives Mission

}7 cogt estimate for v--72‘ ‘ Several
ctors havex caused revision of the budget timate of Refererce (a):
?‘ (1) The failure analysis of the two spacecraft which suffered in-flight
om;ald system in Mission 7106 in February 1970 recquiired much more
wtensive analysis than, was PSCl“ath o Reference (a)’
the costs shown in Column #1 of Table these expnenses
fallure analysis was imperative before of Mission 7107
procead with confidence.

mn o

2o

o
L

2

°

revision of
the cost inflation now

(2} Another factor in the requirement for hudgetary

ission 7107 been the manner and extent of

1
nas

Ref

‘ belng experienced. (a) used the

7106 development as the lasis for

i . cost estimate fo

r ission 7107 and now

that the market place has been

|
sampled for t

this development cvcle it 1s peainfully apparent that the
¢osts have riseh far bevond that anticipated in Ref (a). Column #2 of
Fable #2 delineate these inflaticnary costs.

L

The changes in t.\ design concept and design goals through incr-
Onoratw\nal requilrements on Mission 7107 beyond those imposed at
Ref (&) arhishown oriced out in “~olumn #4 of Table #2. Specif-
Y these costs are dtemized in Table #3 Note that the Pavload
tion of these costs kotals to $495K, - with $260K being devoted
Lrprovements in the frequency spectrum above 10% BHaz, " for general
earch as well as for emitter geopoesitioning. The USIB requirement -
and the NRO reguirement. for iission 7107 have moosed this change - since
_the submission of Ref (a). Parametric/ SREHETTS § requizements have

‘been imposed by HSA in order to improve the processibility of Progrm
. iC parametric measurements. In the pa;b these caonabilities have kadl for ‘
ieach individual collection system, its own unigue calibration characteristic.
‘ iTus precluding

L

Olfq

L\

<?b'4
)

Z

f)

[]

sl

0}

3

the computerized reduction of the data. In Mission 7107
the design qoal is for each collection system's parametric measurement
calibraticn to be identical with that of the otnpr parts of the spéctrum,
and also to ambrace a much wider dynamic range so that the amplitude
oy measurements, for exannle ,can define the first order side lobes as well as
the main heanm. ]

Trn addition to these increased operational requirement being imposed
‘ ‘on Migsion 7107 beyond those invisioned at the time of Ref (a) there are

‘two more. (1) ranging system between the operaticnal spacecraft to
‘ ienhance the capa~wllt_ menitoring the in-flight orbital station-lkeeping

‘microthrust=r action. This will also picneer for this program the
spacecraft-to-spacecraft communications for what
[

b ‘essential elements of
Co ‘ever Slave/Master arrangement it mignt imply. This is first natural step
: via another »ich altitude svstemr back

ftm-,!ard J‘”ﬂ;‘..l‘?-'""':."‘"’ My e m ”‘::” cla.ta
| (—de Hanalle Vio l-.mAN

cantral
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(2) the other area of technical intensification .. _.* &n the program
has | T a \ . :
occcured by .~ the reflection on

ithe spacecraft command system O0f & regquirement mXx for twice as many
foper“t'dnal commands as were available in Mission 7106. Thus Mission
37107 will have 160 discrete operational commands available in each of
fthe primary spacacraft as compared to only 80 available in Mission 7106,
f] 30 fat the areas of the spacecraft have been discussed relative to the

iintensified operational reauirements being imposed on the program. There

re several anrea where the ground collection swmxitemxaxm analysls spalmEmEx

nd data-delay calibration systems must be improved...(1l) the regquirsment
‘vlaced upon the ovarseas sites to perform a Quality Asiessment, Initial
‘data scan for Siqnals Of Interest (50I), using the magnetic tape recordings
éfade for NSA analysis, has brought about a dangerous balance between

%?oing the job guickly to get the tape off to NSA and doing the job well

n . . o . . , . . ‘
tand thoroughly. These are both desirable but not compatible so ilmprovement

ils essential Iin thes vital part of our operations. It has been determined
ithat a Uniform OC-Complex and Standard Operating Proceedure should be
%developed for all sites so that the measurements will all be made alike,
éwith the same resolution acCcuracV....5125K i1s reguired to complete this

vital improvement in the collectlon and Quality Asszessment part of the

‘.?rogram "C" ground systems.

(2)In the mast there has been a "Calibration Signal'" recorded on the

i
% ginning or at the end of each data tape so that the analysis community

(-

ould determine the preFiese delay values assocliated with each receiver

caannel:; thus imrpoving the overall measurement‘of[::::]by giving a calib-

1

ration value of the instrumental error. This calibration signal has not

been immune to the nﬂVerﬂﬂ snt of the collection site since 1t reflectd the
i

.moise sean through the antenna. A modification is proposed to isolate the

‘arntenna noise from this calibration data. Anéstimated ZIR& 325K is meded

Cito carry cut this important improvement to the system.

(Q) the Svstem Tuick—Checlk at eaeh site is made xmimxmkmxmﬁm weelly
and infolves sending a signal from the operatdéo position out a coaxial line
§to a direction co pler at the base of the antetna so that a known signal
;is fed into the input of the receiving system just below the receiving
%antenna. This system has been used for years and periodically it has

%been found to inadequately describe the system readiness...particularily
Ein the area bevond the direction coupler, the receiveng andéena system

éand its coaxial cable phaseing harness. It has been proposed that a small

test antenna bhe .installed remote from the pre

Eso that the test signal can be radiated ing

vt LU wall g the dang e
.S
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I This improved system test and calibration test antenna will require about
an additional 325K to equip this system at |

‘ o
. i
!
s
‘ o '
S i
1 B
(R i
i o
[ i
o |
oo
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|
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PROM: DIRECTOR, NAVAL RESEARCH Laboratory
Washington Y.C. 20290
TO: Director, Frogram "C"
Subj: Technical and Budgetary Briefing (FY-71) for Mission 7107 given

BT m

To NRG Staff on 26 October by NRL Briefing teas

R&D Spacecraft for Mission 7107, Technical Proposal for.
The requirements for Ocean Surveillance maxexaXmRmiyx nromulgated
lear] the weighting factors of (l)proximity of

[}
[CEER N
D
=
r
i,.l.
-h
l,_l-
®
[oF

(3)

o e . . o - - I
ﬂolﬁ*lcal Climate and (4) the Missile carrying craft. In addition to

wnxq" ing each of these categories of Threat there was a stated requilre-
gﬁent for timeliness and accuracy and probability of intercept. Examination
gdf these requirements shows that Program "C" demonstrated capability

i

;ﬁo date does not meet the probability of intercept reguirement anc on
igertain of the intercept geometries the accuracy is not adequate. These
%shortcominqs in the present Program '"C'" system are therefore important
§c0ﬂaldorc ions in the design comcepts for an R&D Spacecraft td be launched
%along with Mission 7107, and used in a fashion to enhance the overall
%operational capability for the total mission.

%1 Thus a Hybrid system utilizing both the primary spacecraft of Mission

7mﬂand an another R&D spacscraft has Yeen developed. The R&D spacecraft

W; 1 contain among otner systems, a

Approved for Release: 2024/06/12 C05026159
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" 5614-321:ED:bf
2 October 1970
fﬁzpud [
‘CONFIDENT]
MEMORANDUM
From: E. L. Dix
To: H. 0. Lorenzen

Subj: Interim Systems Analysis Group, suggested tasks for

1. The requirements for Program C systems analysis tend to
fall into two related but distinguishable categories. On the
one hand, an immediate need exists to study and improve the
per formance of the system as it exists today. At the same
time, the response of NRL to the basic USIB requirements must
be reviewed from a long range point of view so that advances
in technology and the increased capability of NRL can be com-
bined to provide the best possible system performance to meet
both national and ocean surveillance needs now and in the
foreseeable future.

2. The following items are suggested under the category of
present system improvement possibilities. This list is by no
means complete nor has any attempt been made to assign pri-
orities.

a. Re-evaluate all sources of error, identify relative
contribution to location error, and recommend hardware

or software changes required to reduce end product errors
and reduce processing time.

b. Study propagation anamolies and polarization diversity,
particularly with regard to channel A reception and command
transmission. This effort should also examine a new D. L.
frequency.

c. Examine svstem changes required to reduce the require-
ment forLﬁ ATaveraging to obtain acceptable
location accuracy. The goal of this effort would be to
approach monopulse location capability.

d. Perform trade-off analysis of brute-force numerical
augmentation of Program C, both in air and on ground, to
improve time over target and probability of intercept.
Make cost effectiveness comparison with other programs.

e. Investigate possible means of improving SPASUR data
transmission techniques to improve quality of ephemeris
data.

et plandll o
- Contiel Sl
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f. Study the feasibilityv of more frequent orbital velocity
corrections to malntalnf (to less than

Should be possible to make ephemerls data accuracy
acceptable 100% of the time. Will require a technique for
measurlnq\ Ajas well as range
rate pér day.

3. The suggested list of study topics in this paragraph are
primarily directed toward the formulation of future concepts.
Again no claim is made for completeness or priority ordering.

a. Explore feasibility of adding high sensitivity downward

looking conical or fan beam coverage to provide easure-
ments of |
intercept toroid now used. Probably would require slanting
coverage | The goal here would

be to provide horizon to horizon location capability with
about equal accuracy in selectable bands.

b. The possibility of providing downward location capability
using true mono-pulse techniques should be investigated for
ocean surveillance coverage. This would supplement present
techniques as in (a) above.

c. Study the problems associated with relay of data via a
high altitude or synchronous or semi-synchronous satellite.
Will involve programmable pointing of directional antenna
from spacecraft. Probably need stiffer 3 axis stabiliza-
tion system.

d. TInvestigate on-board digitizing and processing for both
Lﬁ techniques. Compare to ground
processing.

e. Examine impact of providing a direct transpond 5MHZ BW
frequency translated data down link for selective use to
produce technical information on new targets.

f. Study the problems associated with frequency translating
a number of bands into a common frequency measuring system
for selectable use. '

g. Study application of other than ELINT sensors for meet-
ing the requirements for ocean surveillance. Include data
handling aspects of each.

h. Examine presently available ocean surveillance data

collection systems as a guide to prov1d1ng most needed
additional information.

“T:xnﬁﬁﬂyﬂmnb&n__

2 Wandle o Byeman
Yool Om@ggm@&%
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i. Compare direct transmittal of ocean surveillance data

to Fleet Flagships, etc., versus relay to CONUS and retrans-
mittal to the fleet via conventional communications channels.

4. Although many of the items listed reflect the thoughts of
a number of people in Program C, a planning meeting with the
key NRL people would be helpful in expanding or otherwise
modifying this list. Of particular urgency is the need to
assign priorities to the final list and match tasks with
people so work can start.

5. In anticipation of having such a meeting, I am sending a

this memorandum to Reid Mayo, Pete Wilhelm, and Capt.
[QQDMQTSO they may be prepared in advance. If you consider
it appropriate, a copy can be sent to‘ ‘so that
he will be aware of NRL's activities in this area.

£ s

E. L. DIX

M
3 dandt i

_ | ﬁmueﬁsm
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' CONF IDENTIAL ' |
MEMORANDUM o : |

i Prom: E. L. Dix | ! : . _'l

pee To: . H. O. Lorenzen
) ) ) /
¢ Subj: Interim Systems Analysis Group, suggested tasks for

1. The requirements for Program C systems analysis tend to.
fall into two related but distinguishable categories. On the
' one hand, an immediate need exists to study and improve the
S T per formance of the system as it exists today. At the same
| . . time, the response of NRL to the basic USIB requirements must
‘ be reviewed from a long range point of view so that advances
in technology and the increased capability of NRL can be com~-
bined to provide the best possible system performance to meet
both national and ocean surveillance needs now and in the

foreseeable future.

2. The following items are suggested under the category of
i present system improvement possibilities. This list is by no -
{ means complete nor has any attempt been made to assign pri-

‘orities. . .

, . a. Re-svaluate all sources of error, identify relative

j contribution to location error, and recommend hardware ;

| or software changes required to reduce end product errors

: and reduce processing time.

: ~ b. Study propagation anamolies and polarization diversity,
particularly with regard to channel A reception and command
transmission. This effort should also examine a new D. L.

R\ ‘ - frequency.

c. Examine system changet required to reduce the require-
ment for[::!:::;E%]avoraging to obtain acceptable
location accuracy. e goal of this effort would be to
approach|  capability.

d. Perform trade-off analysis of brute-force numerical
augmentation of Program C, both in air and on ground, to
improve time over target and probability of intercept. |
Make cost effectiveness comparison with other programs.

e. Investigate possible means of improving SPASUR data
transmission tcchniquel to improve quality of ephemeris
data. '

CONPIDENTIAL o
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)Stidy the fez ity of more frequent orbital velocity

corrections to maintain to ‘less than
[ | should be possible to make ephemeris data accuracy
acceptable 100% of the time. Will require a technique for
measurin |as well as range-
rate per day.

3. ‘The suggested list of study topics in this paragraph are
primarily directed toward the formulation of future concepts.
Again no claim is made for completeness or priority ordering.

a. BExplore feasibility of adding high sensitivity downward

looking conical or fan beam coverage to provid measure-
ments of

intercept toroid now used. Probably would regquire slanting
coverage| | The goal here would

be to provide horizon to horizon location capability with
abbut egual accuracy in selectable bands. .

b. The possibility of providing downward location capability
using true mono-pulse techniques should be investigated for
ocean surveillance coverage. This would supplement present
techniques as in (a) above.

c. Study the problems associated with relay of data via a
high altitude or synchronous or semi-synchronous satellite.
wWill involve programmable pointing of directional antenna
from spacecraft, Probably need stiffer 3 axis stabiliza-
tion system. .t

d. Investigate on-board digitizing and processing for both
| 'techniques. Compare to ground
processing. _ '

e. Examine impact of providing a direct transpond SMHZ BW
frequency translated data down link for selective use to
produce technical’ information on new targets.

f. Study the problems associatod with fréquency translating
a number of bands into a common frequency measuring eystem
for selectable use,

g. Study application of other than ELINT sensors for meet-
ing the requirements for ocean surveillance. Include data
handling aspects of each. '

h. Examine presently available ocean surveillance data
collection systems as a guide to providing most needed
additional information.

' : -CONF-IDENTIAL-
. 2 .

o .
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1 ranamittal of ocean surveillance data :
to Fleet Flagships, etc., versus relay to CONUS and retrans~
mittal to the fleet via conventional comrunications channels.

4. Although many of the items listed reflect the thoughts of
- a number of people. in Program C, a planning meeting with the
= : * key NRL people would be helpful in expanding or otherwise
" modifying this list, Of particular urgency is the need to

assign priorities to the final list and match tasks with
people "'so work can start.

5. In anticipation of having such a meeting, ,I am sending a

c this memorandum to Reid Mayo, Pete Wilhelm, and Capt.
so they may be prepared in advance. If you consider
t appropriate, a copy can be sent to Captain 80 that

he will be aware of NRL's activities in this

| S E. L. DIX
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Interim Systems Analysis Group, suggested tasks for

The reguirements for Program C systems analysis tend to.

fall into two related but distinguishable categories. On the
one hand, an immediate need exists -fto study and improve the-
per formance of the system as it exists today. At the same
time, the response of NRL to the basie USIB regquirements nust
be reviewed from a long range point of view so that advances

in

2.

technology and the increased capability of NRL can be com-
bined to provide the best possible system per formance to meet
. both national and ocean surveillance needs now and in the

. 1 foreseeable future.

The following items are suggested under the category of

present system improvement possibilities. This list is by no
means complete nor has any attempt been made to assign pr1~

| - orities. : . '

PR

a. Re-evaluate all sources of error, identify relative

contribution to location error, and recommend hardware

or software changes reguired to reduce end product errors

and reduce processing time.

: -

b. Study propagation anamolies and polarization dlver51tj,
articularly with regard to channel A rec eptlon and command
transmission. This effort should also examine & aew D. L.
frequency. . e

c. Ewxamine svstem chanqes required to reduce the require-

ment for\ \averaglnq to obtain acceptable
location accuracy. 'The goal of this effort would be to
approach | \capnb1llty

d. Perform trade-off analysis of brute-force numerical
avgmentation of Program C, both in air and on ground, to

improve time over target and probability of intercept.
‘Make cost effectiveness comparison with other programs.

e. Investigate possible means of improving SPASUR data

transmission techniques to improve guality of ephemeris

data.
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