Personal Computer
Geolocation System



Personal Computer Geolocation System
(PCGS)

PCGS is a Radio Frequency(RF) Geolocation system
capable of precise estimation of a transmitter’s position
using multiple (i.e., 3 or 4) time-synchronized “monitoring
sites” which are connected together logically over a Local,
Wide Area, or Internet network.

Emitter location is performed by making Time Difference
of Arrival (TDOA) measurements on the signals arriving at
the monitoring sites.

A “System” consists of one or more “Client” or “Base
Station” node and 3 or more “Remote” nodes
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Basic TDOA System Geolocation Concepts

« Basic operating principles

« Listen/sample RF signal simultaneously from multiple (3 or 4)
time-synchronized sites

 Perform pair-wise cross-correlation of data sets from each site to
determine differences in time delays in signal paths from emitter to
each site

 Calculate/Plot hyperbolic “contour lines” resulting from TDOA
measurements

» Estimate transmitter geolocation from intersection point(s) of
contour lines
« Note that TDOA cannot be measured on pure/unmodulated
RF carrier. Very narrow-bandwidth signals difficult to
locate with TDOA
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TDOA System Geolocation Concept

Map

PLDA=dd1-dd2 (recl)
PLD2=ci1-d3 (green)
PLD3=d2-dd3 (blue)

Lines of TDOA (or PLD) are hyperbolic
contour lines. For example, the red line
(resulting from the PLD1 measurement)
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contains all points for which the DIFFERENCE
in distance from sites 1 and 2 is a constant
(and equal to d1-d2)

Geolocation “Solution” is where
the TDOA/PLD contours intersect.

Amplitude

0,250 - PC-oP P
0,000 == ] T i i PC-AH Cal
> 160 -100 i 100 159 | ppay PP
FLDs(km)  TDOAs{UsecPLD Yalid ”Ij—gﬂ
h7.226 || |E7.421 IE 0 L vy ®
f0.381 k7938 I_—‘ —
Eise  |||R0519 |f B35 Jpes mEmE|
0,000 0,000 —
0,000 0,000 — ﬁIT
0.000 0000 | Jz #vaLos

PLD Correlation Data

Raw Signal Data (Time Domain)
-Red plot is data from Site 1, Green from Site 2, and Blue from 3

© FOUR STAR ASSOCIATES CORP 2008



System Hi

gh-Level

Architecture

GPS
Antenna Antenna GPS RF
T Antenna Antenna
GPS Recelver RF Receiver
GPS Receiver RF Receiver
Audio p
10MHz 10 MHz Alldio
RS 232 10 MHz 10 MHz
IF-10.7 | Control RS 232
60 MHz MHz IF -10.7 | control
60 MHz MHz
Digitizer Card
Digitizer Card
Personal Computer
Ethernet Personal Computer
Adapter Ethernet
Adapter

Additional

LAN, WAN Base Station/

Nodes or Client
GPS RF GPS RF
Antenna Antenna Antenna Antenna
GPS Receiver RF Receiver GPS Receiver RF Receiver
Audio Audio
10 MHz 10 MHz 10 MHz 10 MHz
RS 232 RS 232
IF-10.7 | Control IF-10.7 | Control
60 MHz MHz 60 MHz MHz
Digitizer Card Digitizer Card
Personal Computer Personal Computer
Ethernet | g » Ethernet
Adapter | i Adapter

© FOUR STAR ASSOCIATES CORP 2008




Geoloc’ Panel
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