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SHIPRORNE EMITTER LOCATION TECHNIQUES

1. Purpose. This report describes recent applications of

System PCPPY to ocean surveillance by identifying and -locating

1
Soviet shipborne radars.

2. Backgrouhd. active PCPPY satellites are in orbit and a

launch of four satellites is scheduled for the spring of this

year. The two satellites still active from POPPY Mission' 7104,

launched on 9 March 1965, do not have[::¥\\ﬁ‘*1 R

and are therefore incapable of activation in the ]

POPPY Mission 7105, launched on 31 May 1967, includes
. |satellites.

The satellifes ha?e a slightly elliptical orbit and an
inclination angle of a%out 70 degrees. They fly at an average
‘altitude of about 500 %autical miles, and their period is
approximately 103 minutes per earth orbit.

WYith this type of orbit a POPPY collection site can
-receive data when the earth trace of the satellite is within
‘1750 nautical miles. Each satellite is within the | |

- acquisition area a minimum of[:::::]minutes during | |

| Jof its fourteen daily orbits. A typical pass lasts for
about sixteen minutes. : :

Since the éatellite "sees" for another 1750 nautical

3 miles, it is possible to record data from a radar operating

_ | i |
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as far away as 32500 nautical miles. Naturally, the maximum
would ﬁever»be realized due ﬁo“the time lapée between |
acquisition of the satellite and successful activation of its
data links. ‘ |
Since the above approximations apply to any roint on
earth, world-wide collection sites and an adequate number of
satellites would provi@e continuous surveillance of all seas

and oceans. ,
. |

Cn the following ?age is a polar projection with the
[:::::::::]acquisition area circled in black, a typical
satellite earth‘tracelkndicated by dashed lines and the
corresponding‘iﬁtéféepp swéth bounded by orange.- The ‘
acquisition circle is cut at 70 degrees north since POPPY
satellites never go above this latitude due to the inclination
of their orbits.
Cn the second foliowing page the same orbit is plotted on
a section of a tracking chart. All graphs, illustrations and
-examples in this report will be based on the orbit plotted and
on a hypothetical radar located in the ZEnglish Channel. To
bring out various points the radar will be defined as emitting
2000 pulses ner second, and rotating clockwise at five seconds
ver revolqtiﬁn.
3., Tasking. .The satellites are tasked in accordance Qith

assignments promulgated by the Naval Security Group Command
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(NSGC). The "Summary of Coﬁhand System Operation for 7105
Series" revised 1/19/67, promulgated by NSGC, describes the

[: {data links in each of the satellites and arranges

the data links intd tasking groups. Weekly tasking aséignments
are by sequential orbit number and the group.of data links to
be activated.

NSGC also promulg?tes six month SPASUR predictions for
‘eduator crossing times,and longitudes. From these predictions
are derived azimuthlan% elevation bearings for training the
transmiséion and receive antennas during each éatellite pass.
4, Interrogation. The' satellite's data links are activated by

using an encoder to re%d a pre-tested punch card and generate

which are transmitted by a directional

antenna. On the following pages are photographs of the

interrogatioﬁ positions and the transmitting antenna.

The status of the! satellite can be monitored using the‘
signal from its-continuously operating telemetry transmitter.
Using a‘te;emetry discriminator and readout device, keying
success is indicated by the vosition of segments that
correspond-to‘each‘data link on the [::::::]segment portion

of the telemetry channpl. The satellite's activation is

indicated by a | | on the data channels at the

collection position. The complete interrogation can be

accomplished in less than| | when the satellite is

SoRT 4 oh 8 -PROJECT EARPOF HANDLE VIA THE BYEMAN
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working properly. ach satellite has its unique address as

to interrogation. ‘
5. Collection. FPhotographs of one of the collection ﬁositions
and both receive antennas are provided on the followiné pages.

There are two collection positions, one for each of the

satellites The collection operator tracks the

satellites in azimuth and elevation by following a‘time/bearing

lbg prepared for each pass and by monitoring the data on the

N ) i .

\ i
receivers. i

|
The data from both satellites is recorded on two analog
tapes using VR- 2800 recorders and on digital tape u51ng an
Ampex BTM 9 recorder and a Data Processing Unlt.‘ Output from
a time code generator is written on one of the tracks of the
>§ analog tape. Bits are written on the digital tape to define
the time of arrival of] the 1eading edge of each incoming pulse.
In order to conserve tape the master digital tape is
packed with as many tasked missions as it will hold.
Generally, fourteen missions of two satellites each can be

recorded on a single digital tape. However, one

mission on a 7105 Charlie and Delta orbit fills an entire

recording, which is an illustration of the extreme density on ~
‘Group[::::::::]tasks. |

Each satellite has two data transmitters oper&tihg on
different frequencies. When the satellite is illuminated by

energy above a certain threshold, a one-shot device is
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triggered to transpond a pulse of(gﬁ L
( }oh the appropriate transmitter. This

L, in each of the two data channels,

identifies the frequency range of the data received. .

Therefore,[::::]data links on each satellite can be activated

without confusing the radio frequéncy gource of the incoming
- pulses. |

- . L
6. Analog Analysis. The primary analysis mission has been to

search all recordings $or the NSA-designated signals of
interest and.for.unidentified.signals suspected to be Soviet.
Results are reported daily by message. The effort against
Soviet shipbo?né radaf% has been on a not-to-interfere 5asis
per NSGC message Cite 6520/807—67 141810Z AUG 67. There has
} - been no technical feedback on shipborne radar reports and it
is highly probable that many reported radars had parameters ;{Q

that also fit various military and commercial radars, friendly

and threat. There has been 'some hesitancy to report'on those

" radars which have parameters common to many radars.
h .

A photograph of the two analog analysis positions is

enclosed on the following page. The analyst's identification

of a radar is based on three characteristics: (1)[:::::]

intercepted, (2) pulse repetition frequency, and (3) the

interval between successive bursts of pulses which
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approximately equals the rotation rate of the radér's
[ ]

antenna

|

To know what to look for in given data links, the énalyst

is provided with the parameter ranges for all radars of

interest. The analyst uses a stob watch to time intervals

between bursts and he Qas an oscillator to determine the

pﬁise repetitioh frequ%ncy. Up and down times in GMT are

provided by the timelcéde translator'from the output of the
- time track.

We have no synthesizer - hence, the analyst cannot control
the tape speed by locklng on the. 50 kilocycle refelence tone.
Therefore, sirce his playback recorder speed may differ

.slightly from that of the collection recorder, ﬁis measurements
are not always precise.

The agalyst has one major problem: lackiné any sort of
filtering capability, he cannot confine his attention only to

those pulse repetition frequencies of interest. Everything

recorded on the channel,

appears on his oscilloscope and in his audio phones. In all

daté links, except 7105 Charlie data links and 7105

Delta data link the data is sparse enough for the analyst

to handle. In these the data is so

dense that the analyst can identify only those emitters that
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have unique scan characteristics. My message 18162572 DEC 68
gave an evaluation of the data links on the 7105 series
' - satellites and made recommendations applicable to the 7106
Mission, for changes in sensitivities and/or radio freéﬁency.
spreads in order to provide a greater yield in some bands
 and reduce the data in others.

The importance of;the analog analyst to the ocean
surveillance effort is:that with current hardware and software
capabilities, his<§nal$sis is the quickest method to determine o
whether or not Soviet shipborne radars were recorded on a PasS.
His shipborne radar tip-off with up and down times aids in the

10f digital'data in addition to informing the
|

digital analyst that the pass is worth looking at. Cross

f Atraining has resulted in additional remarks on the tip-off
~sheet which give the digital analyst a feel for how easy or
difficult the processing will Dbe.
7 Reformatting'the Digital Data. The first step in digital

processing is to read and copy the master digital tape, which

is then forwarded to NSA. During the copying, the bits on the

, master tape are translated to octal numbers
i }

times are given in microseconds from an arbitrary

reference time which usually corresponds to the beginhing of

. the pass. Program ]which

- i
2‘5%}5.2182‘%9 —RROJECT-EARPOF HANDLE VIA THE BYEMAL
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was written by Mr. Daniels at HRB-Singer Corp., is used for
this purpose. Each of the events are assigned fixed numbers

to identify their data link source.

The reformatting #akeé from minutes

depending upon the length of the pass and the data density.
Mr. Lybarger, contracted from HRB-Singer and representing
NRL at this site, has Ltarted studying data flow to determine
the feasibility of reformatting data simultaneous with
recording of the master digital tape. |

Either simultaneous reformatting, or a second digital
recorder could provide a means to make shipborne radar
locations more timely by eliminating the lapse between the
orbit of interest and packing of the master digital tape,
which is up to 11 hours. We do have a backup capability to
record simultaneously using the Ampex TM-11 transports in

conjunction with the computer. The disadvantage is that the
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ggg}%;}gg—%? FH?ttﬁﬁCﬂ;fﬁﬁRf%&F HANDLE VIA THE BYEMAN
PAGEIS OF 66 ' L CONTROL SYSTEM

Approved for Release: 2024/06/11 C05025441

~$OP—GECRET BARPOP PROJECTEARROR
HANDLE VIA THE BYEMAN |
CONTROL SYSTEM

PR =
tusy;

~




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




c05025441
N N

3

. Approved for Release: 2024/06/11 C05025441

bt ausad ..:.:.E

N S e
=TT L
0 AL I ey eea oy e
- S8
-
¢ s
|
C N
i A,\l
_ |
|
[ S —r ot
. " T T 3
4 Faitatie ety .

i | E
,WOOOOOOOOOOOQQ,
o

) .!00!0000000%% ki
84 R

2 ¥ . :
| ovososscsccs i

CONTROL SYSTEM

HANDLE VIA THE BYEMAN

S e TSRS NP A Sy R

J L YA WP S ecunn O

PU & BTM-9

URATION

CONFIG

COMPUTER D

e g ——— o p—— o~ —

AGET7 OF%6

BTE-57169-69

&
Py
_ o
. ™ _m
;5mnh .
; -
|

D

P . . Approved for Rélease: 2024/06/11 C05025441



C05025441

|
YT b

“ INBE L e e | et o i g ind o
LMY . > LS R
. Pt S Y RN LU VD ROR TR,
E s
=
z V.
“—.
. H R
: 3 &
4 f/
; B ~n .. W
: - :J.
; ¥
, 3 i
i , RE
i e, . .. "
. i ; . it
ﬁ,w... - ,h.... . _. o N ™
M LR o, %
Yo i " S
7N ¢ -t - i
e " . 1oy, A ke
T veoord H
TR EEE A L + 3
e o A

Approved for Release: 2024/06/11 C05025441
o . [ ,.:,:_...,.E )

T v w

Raz
e

,1
- L— RS
| |l
Ty
xm 4
T e 1820w
XY

e
'

]

TR

Approved for Release: 2024/06/11 C05025441

~FOP—SEGRES FARFOR

HANDLE VIA THE

COMPUTER PROCESSING

BYE-57169-69

{

I

PAGE _I8B0F 66

Z OF

COPY

BYEMAN

EM

POSITION
output per

CONTRCL SYST

)

i

pheral un

i

ts

9

t

inpu

ith

(w




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
c05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441 Approved for Release: 2024/06/11 C05025441

Q"’Q

Approved for Release: 2024/06/11 C05025441




C05025441 50X1

Approved for Release: 2024/06/11 C05025441

osﬁ

<

Q"&

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




25441
C05025 Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441




C05025441

Approved for Release: 2024/06/11 C05025441

Q”°

Approved for Release: 2024/06/11 C05025441






