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I ntroduction

There has been a new trend in the outdoor security
market that demands more precision in identifying
the crossing area of an intruder. Often called
“intrusion location capability”, this capability also
presents inherent features such as; more accuracy
in camera pre-set positioning, temporary disabling
of sub-zones and individual sensitivity level per
sub-zone. However, even though the market trend
demands them, such features must have minimum
impact to the overall system cost. Our latest
product development specifically aims at this new
trend with an overall cost reduction. Our new
FSP-500-V family sensor technology is based on
our FSP-100 system with extended zone lengths
and added sub-zoning feature.

Technical Description of the FSP-500-V

The FSP-500-V uses the same principles of
synergistic radar as the FSP-100-V.

By transmitting an RF signal from one point, such
as an antenna and recelving it at another, as ether
point is approached there is a change in the RF
signal being received. This change is processed
through a complex algorithm, and reported as an
alarm.

The FSP-500-V uses up to 10 transmitting points
and one or two receiving points resulting in up to
10 sub-zones of 50 meters each as shown in Fig. 1.
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Fig. 1a
FSP-500-V Center Feed
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Fig 1b
FSP-500 End Feed

The FSP-1000 uses up to 20 transmitting points
and two recelvers.
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Fig. 2
FSP-1000

Each transmitting point transmits two specific
frequencies to the recelver. The receiver monitors
al the frequencies transmitted. By approaching a
gpecific  transmitting point, only the two
frequencies that are being transmitted from that
point are effected. The recaver identifies these
two frequencies to be from the same point and
reports that zone to bein alarm.
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Some Suggested Configurations of the
FSP-500

Several configurations are available for these units
where 5 different configurations are shown below.

EX1 -Multiple Stand Alone Transmitters, one
Recelving Cable. Each individual
transmitter transmits through an antenna
two frequencies to a leaky coaxial cable. As
the cable is approached there will be a
disturbance in the RF field received. The
disturbance will be largest on the
frequencies that are transmitted from the
nearest antenna resulting in an alarm from
that specific zone.
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Fig. 3a
Multiple Stand alone transmitters transmitting
through antennas to one length of leaky coaxial
cable.
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Fig. 3b
Multiple flat antennas fence mounted transmitting to one
length of leaky coaxial cable.
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EX2

-Multiple Inline Transmitters, One
Receiving Cable. Each transmitter
transmits through a leaky coaxial cable
typically RG-11. The end of this cable is
connected to the next transmitter so that
they are cascaded. Another leaky coaxial
cable typically RG-216 is placed in paralld
to act as arecelving cable. As ether cable
is approached there will be a disturbance
in the RF fidd received. The disturbance
will be largest on the frequencies that are
transmitted from the nearest section of
cable, resulting in an alarm on that specific
zone.
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Fig 4

Multiple inline transmitters transmitting from the
leaky coaxial cable to another leaky coaxial cable

EX3

-Multiple Inline Transmitters, One
Recelving Antenna. Each transmitter
transmits through a leaky coaxial cable
typically RG-11. The end of this cable is
connected to the next transmitter so that
they are cascaded. One recelving antenna
is placed at the end of the cascaded
transmitters. This transmitter orientation
allows the antenna to compensate for the
signal attenuation inside the leaky coaxial
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cable.  As the transmitting cable is
approached there will be a disturbance in
the RF field received. The disturbance
will be largest on the frequencies that are
transmitted from the cable crossed,
resulting in an alarm on that specific zone.
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Fig5

Multiple inline transmitters transmitting through
the cable to one receiving antenna placed to
compensate for signal lossin the cable.
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EX4 -Multiple Stand Alone Transmitters, one  EX5 -Multiple Stand Alone Transmitters

Receiving Antenna.  Each transmitter Placed in Vehicless One Receiving
transmits through a leaky coaxial cable Antenna. Each stand alone transmitter
which is then looped around an object to be transmits using the chassis of the vehicle
protected or deployed in a straight line or via the vehicles internal dectrical wires
any arbitrary shape. Multiple loops can be acting like a distributed antenna, forming a
used. One antenna is used as the receiver. detection field surrounding the vehicle
As the looped transmitting cable is One antenna is used as the receiver. As
approached there will be a disturbance in the the vehicle is approached, or moved there
RF frequencies received from that will be a disturbance in the RF frequencies
transmitter resulting in an alarm on that received from that transmitter resulting in
specific zone. an alarm for that specific vehicle. Note that

in the event of theft (car motion), the RF
transmitter change mode to act like a RF
tag to assist in relocating the vehicle.
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Multiple stand alone transmitters transmitting
through the leaky coaxial cable in arbitrary

shapes to one receiving antenna. Fig7
Transmitting from the vehicle to one receiving

antenna.
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Doubling the number of zones

It is possible to double the number of zones per
processor on the FSP-500 from 10 to 20 zones.
The obvious advantage to this would be having a
greater amount of coverage per processor. Zone
doubling is done by transmitting only one
frequency per zone instead of two.

The disadvantages are with less then two
frequencies, it is easier to jam the signals. Also,
with one frequency per zone the system becomes
more prone to nuisance alarms caused by
interference.  Often less then perfect detection
results as wdll.

Conclusion

The synergistic radar concept takes advantage of
its above ground RF fidd characteristics to
integrate the intrusion location capability with a
perimeter intrusion leaky coaxial system.

This fine crossing location resolution allows more
accurate video assessment in order to improve the
human response time and accuracy.

Indirectly, the cost per zone is substantially
reduced since a single dectronic module can now
secure a perimeter of 500 meters to 1km with
resolution as small as 50 meters. This single
electronic module can be placed inside the control
room, which eliminates exposing the eectronics to
outdoor environments and sabotage. The
complexity of zone overlapping is also diminated.
Therefore, the overall rdiability (MTBF, Mean
Time Before Failure) of such system is
substantially improved.
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