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(57) ABSTRACT

A self-propelled security system on an adjacent to a fence
track, equipped with at least one imaging sensor and wherein
the rail track on which the system’s movable payload is pro-
pelled and the movable payload are both exposed to the fence
side, and an anchoring means for anchoring, from time to
time, the movable payload, and replacing the payload’s bat-
tery with a new one within the anchoring means.
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SELF-PROPELLED SECURITY SYSTEM ON
AN ADJACENT TO A FENCE TRACK

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation-in-part of Inter-
national Application No. PCT/IL.2013/050895, filed Nov. 3,
2013, which claims the benefit of and priority to Israeli Patent
Application No. 222842, filed Nov. 4, 2012; this application
also claims the benefit of and priority to Israeli Patent Appli-
cation No. 234403, filed Sep. 1, 2014, the contents of each
application are incorporated herein in their entireties.

FIELD OF THE INVENTION

[0002] The invention, the subject matter of this patent
application, is found in the field of security systems for
detecting intrusions (penetrations) that include a fence in
general, and in the field of means serving to monitor security
fences as said in particular.

BACKGROUND OF THE INVENTION

[0003] A fence is a common means in the field of security
systems and a wide scope, routine use of them prevails, for
example along a border or separation lines and around sensi-
tive sites that require circumferential sector protection (air-
ports, ports, infrastructure installations and so on).

[0004] Warning fences for detecting intrusions include—
usually, infrastructures in the form of an array (assemblage)
of'anchoring poles and sensors’ poles that are deployed along
the fences, wherein they are pinned (stuck) in the ground and
rise perpendicular to it. A flat fence surface in a multi wires or
net configuration is connected to the poles’ array and it also
extends perpendicular (orthogonally) to the ground surface.

[0005] Locating an intrusion through the fence as said and
issuing an appropriate warning, dictates not only the instal-
lation of sensors as said, but also fast arrival at the site of the
intrusion along the fence, and at least referring an imaging
means towards the intrusion’s location (site) in order to verify
that surely it is an intrusion that occurred and not a false
alarm. In other words—intrusion detection fences require
patrolling (scanning) that would be amenable for quick
launching along its length and/or deployment of an array of
observation sensors along its length.

[0006] Verily, there is a snag, as patrolling along the fence
raises high costs and also exposes its personnel to being
attacked. Also operating un-manned vehicles for carrying out
such patrolling missions along the length of the fence is
relatively expensive and prone to problems of exact remote
control and driving accuracies.

[0007] Concurrently, deployment of observation sensors
along the fence’s length was also found to be relatively expen-
sive and exposed to being damaged as a static system, for
example by snipers, and remote neutralizing, requires exist-
ence of a line of sight along the various sectors (namely
sensitive to the existence of “dead areas” along the fence
periphery, limited to specific observation angels and sensitive
under certain non favorable weather conditions—rain, fog,
dust). A fixed system of observation sensors has also a diffi-
culty in providing a “close view” of the fence and its near-by
surrounding sectors, as required for exact analysis of the
warning (for example—a near (close) view of the warning’s
reason as required for locating a cut in the fence, anear (close)
view as required for evaluating the foot marks (impressions)
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that were impressed in a brushed earth (dirt) track for detect-
ing intrusions that was paved alongside the fence). In addi-
tion, a fixed array of observation sensors does not enable
detecting threats by scanning and close observation along the
fence (for example—detecting roadside bombs (e.g., an
improvised explosive device (IED)) that was laid down near
the fence, or a hidden ladder that was prepared in advance for
climbing later over the fence).

[0008] U.S. Pat. No. 7,671,890 described a “Roving Cam-
era Security System”. The subject matter of this patent dis-
closes a multi cameras security system that is propelled on a
monorail track wherein it is covered all the time by a housing
that covers both the mobile system and the monorail track on
which it moves and wherein the housing includes protection
from the sun radiation (to prevent the mobile system over
heating by the sun radiation) and a filtering window to hide
the exact position of the mobile system along the monorail
track from an unwanted outside view.

[0009] The system described therein, dictates installing a
dedicated infrastructure (a housing that covers the entire track
along its total length), and does not provide an answer to
existing infrastructures of intrusion detection fences, but
rather by way of erecting a new infrastructure of fully covered
rail and a housing along it. In addition, the mobile system
payload there is summarized by a plurality of cameras and
does not provide for any other mobile means.

[0010] Thus, in the period that preceded the present inven-
tion, which is the subject matter of this application, there
existed a need for a close threats observation capability while
moving along a fence and a rather quick launch of at least
unmanned imaging means towards the precise location
wherein a warning was received along the intrusion detection
fence, and positioning this imaging means in a close proxim-
ity to it, and this without having to resort to a solution that
requires the construction of a specific dedicated infrastructure
that is complicated and relatively expensive in parallel to the
fence and separated from it.

SUMMARY OF THE INVENTION

[0011] The invention, the subject matter of this patent
application, answers the cited above need by implementing a
fence coupled security system that includes a rail track means
that extends at a height above the ground, alongside the fence
and in parallel to it, and a payload means that is connected to
the rail track means wherein in it is suited to move along its
length and that it includes at least one imaging sensor that
from the instant of installing the payload on the track it is
turned towards the fence.

[0012] A security system in accordance with the invention
is characterized by that the rail track means includes an
exposed rail that is anchored to the existing fence poles while
protruding from them in distance from the fence plain (that is
connected to the fence’s poles), and spreads substantially in
parallel to the fence plain, and in that that the payload means
is autonomic in its movements over the exposed track and also
exposed by itself to the fence.

[0013] In a preferred embodiment of the security system,
the fence is an existing intrusion detection fence comprising
an array of poles that are stuck in the ground along its length
and the rail track means of the system is supported by sup-
porting means that link the track to the already existing poles
of'the fence (the fence poles that already exist from an earlier
time (instance)).
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[0014] Inadifferent or additional preferred embodiment of
the security system, marking means are located along the
track means and from the instant that the moveable payload
means passes—they enable reading the data (information)
that is found on them by a reader means that is installed on the
payload means.

[0015] In yet another different or additional preferred
embodiment of the security system the rail track means of the
system comprises means for anchoring the moveable payload
of the system from time to time. At least one means for time
to time anchoring is located along the track’s length and
connecting the system to an electricity power supply (e.g.—
for reloading of the moveable payload internal battery or
replacing it with a fresh one), and to a remote command and
control transmissions through it.

[0016] In another, or different, or additional preferred
embodiment of the security system, the mobile payload
means comprises also a system of image processing of the
images received from its imaging sensor, for automatic local-
ization of known and defined in advance images that are
categorized as indications of intrusion through the fence
occurrences (for example—an image of a rip in the fence, an
image of footprints in the brushed earth (dirt) track adjacent to
the fence, or other threats (such as an image of a roadside
bomb)).

[0017] Inaddition to at least one imaging means, a mobile
payload in a system in accordance with the invention might
also be equipped, in addition, with at least one remotely
operated means from a group of feasible means that com-
prise—audio means for listening and announcing (public
address systems), firing means, non lethal weapon means,
illuminating means and electronic countermeasure means
(e.g.—means for blocking remotely sent signals for detonat-
ing a roadside bomb).

[0018] As per additional aspect of the invention, in the
dedicated payload that is propelled on a track that is mounted
adjacent alongside the fence, there is installed a bi-dimen-
sional laser radar system (LIDAR) for providing mapping on
three axes, and this is used while exploiting the motion of the
payload that in any case exists alongside the track for the sake
of the needed third axis.

[0019] In an additional aspect of the invention, in the pro-
pelled payload on the track that stretches alongside the fence,
or alternatively on an additional coach (wagon) that is towed
or pushed by the payload along the track, there are mounted
one or more of the means—an unmanned mini flying vehicle
that at least is packed with an imaging sensor and that can be
launched and landed from over the payload (or from the
additional coach (wagon)); an unmanned vehicle, wherein it
also is packed with a least an imaging sensor and that is given
to be dropped unto the ground from the payload (or from said
additional wagon).

[0020] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanations of the invention as claimed.

BRIEF DESCRIPTION OF THE
ACCOMPANYING FIGURES

[0021] Examples illustrative of embodiments of the inven-
tion are described below with reference to figures attached
hereto. In the figures, identical structures, elements or parts
that appear in more than one figure are generally labeled with
the same numeral in all the figures in which they appear.
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Dimensions of components and features shown in the figures
are generally chosen for convenience and clarity of presenta-
tion and are not necessarily shown to scale.

[0022] FIG. 1 constitutes an illustration in perspective of an
example of an adjacent to a fence security system in accor-
dance with the invention.

[0023] FIG. 2 constitutes a near view in perspective of a
sector of the security system that is illustrated in FIG. 1.
[0024] FIG. 3 constitutes a view in perspective of a mobile
payload means in the security system that is illustrated in
FIGS. 1 and 2.

[0025] FIG. 4 constitutes an exploded view of some of the
components of the mobile payload means that is illustrated in
FIG. 3.

[0026] FIG. 5 constitutes a schematic drawing of the com-
ponents of the mobile payload means of a system in accor-
dance with the invention.

[0027] FIG. 6 constitutes a flow chart of an example of an
algorithm for localizing a rip in a fence by utilizing image
processing of images received from an imaging sensor of the
mobile payload means in a system in accordance with the
invention.

[0028] FIG. 7 constitutes a flow chart of an example of an
algorithm for localizing a suspected item by implementing
mage processing on images received from an imaging sensor
of'the mobile payload means a system in accordance with the
invention.

[0029] FIG. 8 constitutes a close view in perspective of a
means for time to time anchoring of the mobile payload in the
security system that is illustrated in FIGS. 1 and 2.

[0030] FIG. 9 constitutes an illustration in perspective of
another example of an added fence coupled security system
(an additional embodiment) in accordance with the invention.
[0031] FIG. 10 constitutes a near view in perspective of the
security system that was illustrated in FIG. 9.

[0032] FIG. 11 constitutes a view in perspective of a mobile
payload of the security system that was illustrated in FIGS. 9
and 10.

[0033] FIG. 12 constitutes an exploded view of several
components of the mobile payload means that was illustrated
in FIG. 11.

[0034] FIG. 13 constitutes a near view in perspective of
means for anchoring from time to time the mobile payload
means of the security system that was illustrated in FIGS. 9
and 10.

[0035] FIGS. 14 to 17 show a near view in perspective of
the means for anchoring (from time to time) the mobile pay-
load means that is illustrated in FIG. 13, wherein the illustra-
tions show its various operating states—dismantling the bat-
tery of the mobile payload and exchanging it by a new one.
[0036] FIG. 18 constitutes an illustration in perspective of
additional configuration of a system in accordance with the
invention wherein the “on a track propelled payload means”
comprises a bi-dimensional laser means for a tri-dimensional
mapping of the vicinity of the payload while the payload is
moving (travelling) on the track.

[0037] FIG. 19 constitutes an illustration of the mode of
scanning provided by the laser means that is illustrated in
FIG. 18.

[0038] FIG. 20 constitutes an illustration in perspective of
anadditional configuration of a system in accordance with the
invention wherein on the on a track propelled payload means
there was mounted a (mini) un-manned flying means that is
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given to be launched from over the payload means and an
unmanned vehicle that is given to be dropped to the ground
from the payload means.

[0039] FIG. 21 constitutes an illustration in perspective of
anadditional configuration of a system in accordance with the
invention wherein to the on a track propelled payload means
there was added also a wagon that is towed by it and wherein
on it there are mounted said un-manned flying means that is
given to be launched from over the wagon as well as an
unmanned vehicle that is given to be dropped to the ground
from the wagon.

[0040] FIG. 22 constitutes an illustration in perspective of
the wagon that is illustrated in FIG. 21.

[0041] FIG. 23 constitutes an exploded view illustration of
the components of the wagon that are illustrated in FIG. 22.

[0042] FIG. 24 constitutes an illustration in perspective of
anadditional configuration of a system in accordance with the
invention wherein to the on a track propelled payload means
there is added a wagon that is towed by it and wherein on it
there is mounted an un-manned flying means that is given to
be launched from (over) the wagon.

[0043] FIG. 25 constitutes an illustration in perspective of
anadditional configuration of a system in accordance with the
invention wherein to the on a track propelled payload means
there is added a wagon that is towed by it and wherein on the
wagon there is mounted an un-manned vehicle that is given to
be dropped to the ground from the wagon.

DETAILED DESCRIPTION OF AN EXAMPLE
CONFIGURATION OF THE INVENTION

[0044] Reference is made to FIGS. 1 and 2. FIG. 1 consti-
tutes an illustration in perspective of an example of a self-
propelled security system on an adjacent to a fence track 10 in
accordance with the invention. FIG. 2 constitutes a near view
in perspective of a sector of security system 10.

[0045] System 10 comprises rail track means 20 that
extends at a height above the ground along fence 25 and in
parallel to it. Payload means 30 is connected to rail track
means 20 and suited to move along its length. Payload means
30 comprises at least one imaging sensor (that is not illus-
trated), that from the instant of installing payload means 30 on
rail track means 20 is turned towards fence 25.

[0046] Insystem 10, rail track means 20 is characterized in
that it comprises an exposed track 22 (that is not covered with
any housing whatsoever). In the illustrated example, track 22
has the configuration of a rhombus (diamond) profile. Rail
track means 20 is anchored to poles 27 of fence 25 wherein
exposed track 22 protrudes from them and is positioned at a
distance to the fence’s surface plain and parallel to it (see
marking of the distance D). Payload means 30 is character-
ized in that that it is autonomic in its movements on the
exposed track 22, and is also exposed in itself to the fence.
[0047] System 10 is suited to be installed on an existing
infrastructure of an intrusion detection fence (as an add-on
type of a system that upgrades the existing fence and provides
it with additional capabilities).

[0048] In the illustrated example, fence 25 is an already
existing intrusion detection fence having an array of poles 27
that are stuck in the ground along its length. Installing system
10 on the existing fence infrastructure is executed using sup-
porting means 40 that connects track 22 to the existing poles
of'the fence and supports the track. In the illustrated example,
supporting means 40 comprises—a flange 42 that is suited to
being connected to an existing pole of the fence (for example
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by an assemblage of screws), an elongated rod 44 (for
example, a rod having a square profile) that is connected on its
one end to the flange assembly and on its second end to an
elongating rod 46 unto which track 22 is connected.

[0049] System 10 includes in addition, marking means 50
that are positioned along fence means 20. From the instant of
the passing-by of the payload means 30 near the marking
means 50, the reading of the information on them is enabled,
by means of a reading means (that is not illustrated) that is
installed on payload means 30.

[0050] In the illustrated example, marking means 50 are
illustrated as they are mounted over each one of the support-
ing means 40, but any professional would understand that we
are referring solely to an illustration of an example and mark-
ing means 50 can be mounted on only some of the supporting
means, or on additional places along the payload means
movement path.

[0051] Marking means 50 is amenable to enable calibration
of'the system by way of providing a variety of indications, for
example—position of the payload means relative to the sector
in which it is moving, marking end of a sector which requires
the payload to stop and to change its travel direction, entering
a specific site (for example anchoring station or a base),
marking a limited traveling speed (locally) to the movable
payload means, namely—a limited speed that is required in a
specific sector wherein a specific marking means is located (e.
g., due to existence of a sharp turn, ascending or descending
sectors, etc.), marking an end of limited speed zone (where
the sector ends), verifying the traveling direction of the pay-
load and etc. In other words, erecting an array of marking
means 50 along the payload travelling path, enables “read-
ing” local data (information) for updating the payload’s pro-
pelling control system. Reading the marking means would
provide (issue) coded data that might be decoded by decoder
found on the payload. The deciphered data would lead to
commands directed to the propelling means of the payload
means proper and to optional transmissions of messages that
would pass to a remote control station, directly or via concat-
enating the message via a relaying station (for example, in
cellular communication from the payload to a relay station
that would continue and transfer the message by a line com-
munication).

[0052] For the sake of transferring the information (data)
from the marking means to the payload, it is feasible to
implement a variety of existing technologies that can be used,
for example a barcode which can be read by a suitable scan-
ning eyepiece that would be mounted on the payload in a
manner that it would be a receiving means for a control means
that would be mounted on the payload. A barcode as said
could be of the cellular barcode variety: (QR Code), (Quick
Response Code). For scanning the barcode that would be
mounted on marking means 50 it is feasible to implement, on
payload 30, a variety of known readers (“scanners”), for
example a laser scanner (sending a laser beam unto the mark-
ing means for reading the characters and transferring them to
digital data), a CCD Sensor (illuminating the barcode and
decoding the returned images) or an imager that would image
the barcode and transfer it to a pictures’ pixels and software
that would be installed on the payload would decode the data
and use it. Other technologies that can be used for “reading”
local data from the track can be mechanical switches or elec-
trical micro switches that can be posted along the movement
path of payload 30, or for example an RFID (Radio Frequency
Identification) unit that enables electronic tagging by radio
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waves. Small tags can be attached along the payload’s path
wherein they store on them data elements that would be read
electronically by radio (wireless) means from the payload.
The tags might be passive—without a power source, wherein
an electronic inductive source would be installed in the pay-
load for exciting them when it passes by them, or active that
would use an internal cell or a solar power source or the
system infrastructure’s electrical power supply or half pas-
sive tags.

[0053] In the illustrated example, system 10 comprises in
addition, an electricity conducting means 60. The power sup-
ply to payload means 30 is executed by feeding low voltage
on a couple of electricity cables 62, 64 that are spread along
track 22 in parallel to it and at a certain distance from it.
Electricity cables 62, 64 are suited to being connected with
payload means 30 for feeding voltage to a battery installed in
there (that is not illustrated). Connecting means 66 bridges
payload 30 to electricity cables 62, 64 in a manner that
enables sliding on them while maintaining the electrical con-
tact.

[0054] Any professional would understand that the elec-
tricity conducting means is discussed solely as an example,
and supplying voltage to the payload means can be executed
by other, various and different means. For example, by bat-
teries that would be charged from time to time, or be replaced
with fresh batteries (see hereinafter while referring to FIGS.
9-17), at a time of anchoring of the payload in a specific
anchoring station that will be connected to the electricity
power supply cables (sources) or to an independent power
supply source—for example an array of solar cells. Another
option supplying the needed electrical power by feeding low
voltage from bus bars that would be located along the rail
track as an integral part thereof.

[0055] In addition, any professional would also understand
that deploying an electric power network along and parallel to
the track might also serve as a marking means for passing
local signals to the payload (for example by “coding” on/off
(contact/cut) signals series along the electric power cables
and deciphering those indications of contact/no contact on the
payload side).

[0056] Referenceis made to FIGS.3to 5. FIG. 3 constitutes
a view in perspective of a mobile payload means 30 in a
security system 10. FIG. 4 constitutes an exploded view of
some of the components of mobile payload means 30. FIG. 5
constitutes a schematic drawing of the components of mobile
payload means 30.

[0057] Payload means 30 constitutes an example of a
mobile payload in a system in accordance with the invention.
Payload means 30 comprises an array of supporting wheels
310 that are intended to connect to rail track 22 (see FIGS. 1
and 2). In the illustrated example, what is depicted are four
wheels 312, 314, 316 and 318 that are ready to be installed on
the two sides of bracket assembly 320, in a manner that from
the instant of installing (affixing) them on bracket assembly
320 they are supported on the two sides ofthe lower part of the
rhombus (diamond) profile of track 22 (see FIGS. 1 and 2).
Accelerating wheel means 330 is suited to be installed on
bracket assembly 320 wherein it is formed with a conic open-
ing 332 around its complete circumference. From the instant
of installing the wheel, it protrudes through opening 334 that
is formed in bracket assembly 320, in a manner that conic
opening 332 is supported on both two sides of the upper part
of'the rhombus (diamond) profile of rail track 22 (see FIGS. 1
and 2).
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[0058] Propelling means 340 (an electric motor) is affixed
to bracket means 320 by an adapter means 342 and to accel-
erating wheel 330, in the illustrated example—through aband
(strip) transmission 344, for propelling the accelerating
wheel and by this to bring about to propelling the payload
means to moving along the length of the track. Any profes-
sional would understand that the propelling means can be
operated at variable speeds for example at high speed when
launching the payload towards a site in the fence from which
a warning was received and at a rather low speed in cases of
a routine patrolling and can be also operated by remote con-
trol when a need arises (“enslaving” the payload to remote
command and control state also for the aspect of the payload
speed of traveling along the rack).

[0059] Under bracket assembly 320 and wherein it is
affixed to it there is found package 350 of the electricity
power source (supply) of payload 30. In the illustrated
example, package 350 comprises electricity power means
360 that comprises battery 362 that is connected to a charging
and switching controller 364. As per the controller, it receives
low voltage feeding from linking means 66 that, as said,
bridges between payload 30 to electricity cables 62, 64 (see
above, the references to FIGS. 1 and 2) and serves as means to
charging battery 362. Linking means 66 comprises bridging
component 367 unto which sliding components 368, 369 are
connected, that are suited to sliding while maintaining the
electric required contact over the feeding cables 62, 64 (see
there, where referring to FIGS. 1 and 2), for maintaining low
voltage feeding to battery 362 while, at the same time the
payload is in motion. The electricity power means includes
also a voltage converter 371 that converts the supply of elec-
tric power as required to the various assemblies of the payload
that require electric power and the converter is also connected
to a charging and switching controller 364.

[0060] Under package 350 and as it is affixed to it, there is
located package 380 of the sensing and control means. In the
illustrated example, the package comprises optical reading
means 382 that enables reading the data (information) that
was coded in a barcode fashion on marking means 50, that as
said, are positioned along the track (see above when referring
to FIGS. 1 and 2), as well as reading means 384 for identify-
ing in a radio frequency (RFID) of the information tags that—
they as well, might be positioned on marking means 50. The
package comprises also velocity sensors 386 and “road” sen-
sors 388 that measure, on the payload’s “deck” the speed of
the payload and the distance (“road”) that was traversed by
referring to the accelerating wheel encoders. The reading
means and the sensors are linked to a decoder 390 that, on its
turn, is linked to a controller assembly 410 that is also linked
to a propelling means 340 (through resolver 420).

[0061] Controller assembly 410 is linked to a router means
430 that on its turn is linked to imaging sensors 440 (in the
illustrated example—two CCD cameras 442, 444), to a GPS
based position sensor 450 (that enables additional calibration
by receiving an indication in addition to that that is received
from the marking means, regarding the absolute position of
the payload at any given moment), and to a variety of
remotely operated means that are liable to be positioned on
the payload and remotely operated from far away of it, in the
illustrated example—audio means 420 (public-address sys-
tem enabling announcements trough speaker 462 and listen-
ing through microphone 464), non-lethal weapons of the tear
gas sprayer genre 466, firing means (for example—sub
machine gun) 468 and illuminating means (e. g. projectors)
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(for example—LED lamps) 472. Any professional would
understand that what has been presented were solely
examples, wherein additional and different means might also
be remotely operated from the payload’s “deck™ (for
example—smoke canister launcher, grenades launchers,
paints sprayers, electronic countermeasure means (e.g—
means for blocking remotely send signals for detonating a
roadside bomb)).

[0062] A wireless communication module 480 is con-
nected to router 430 and enables passing information to a
distanced control room (that is not illustrated) and receiving
commands from it, directly or by concatenation of the mes-
sage or the commands through a relaying station (for
example—by cellular communication from the payload to a
relaying station that would continue and transfer the message
by lines (cables) communication and vice versa). Any profes-
sional would understand that we are relating solely to an
example and that the communication means are liable to be
others and different (for example deploying line communica-
tion means along the track as an integral part of it—or for
example optical fibers that are connected to the payload all the
time). The video communication from the payload is liable to
carry signatures of times and locations given as data of time
and position via the controller assembly.

[0063] The relative proximity of the imaging sensors in a
system in accordance with the invention to the fence surface
(plain) and the ground surface near to the fence (see FIGS. 1
and 2), enable reception of pictures in their relative high
resolution. This capability enables implementing an images
processing system in order to evaluate the images received
from the imaging sensors for automatic detection of defined
(in advance) images as indication of intrusion occurrence
through the fence or other threats. The image processing is
carried up on the payload’s “deck” (by installing suiting
computing means) or remotely (in a computer located in the
control room and by relaying on the images transmitted from
the payload).

[0064] Reference is made to FIGS. 6 and 7. FIG. 6 consti-
tutes a flow chart of an example of an algorithm 610 for
localizing a suspected item by implementing image process-
ing on images received from an imaging sensor of the mobile
payload means a system in accordance with the invention.
FIG. 7 constitutes a flow chart of an example of an algorithm
710 for localizing a suspected item by implementing mage
processing on images received from an imaging sensor of the
mobile payload means a system in accordance with the inven-
tion.

[0065] Algorithm 610 for localizing a rip in the fence
includes the stage of distortion correction 620 in which the
picture of the “fish eye” lens that is produced from the imag-
ing sensor (with the task of photographing an as large as
possible sector of the near by fence, for example—an 120°
sector of the near by adjacent fence surface that is located at
a distance of 70 cm from the imaging sensor), is corrected as
needed for the requirements of image processing. In the fol-
lowing step 630, holographic calculation and correction is
executed. Because in this example, the imaging sensor is not
stabilized, the processing system finds the angular position of
the imaging sensor in relation to the fence’s surface (in the
yaw, pitch and roll plains) and corrects the picture in accor-
dance with the angular location. In the following step 640, the
images processing system searches for visual layouts in the
picture, that are recognized as characteristic to the specific
fence. For example, a layout of continuous (sequential) lines
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that extend in the horizontal direction with spaces one from
the other, as a characteristic layout of a fence surface of the
taut wires fence genre. In the following step —650, compat-
ibility (matching) is performed of the layouts that were
detected in the picture (for example—the horizontal lines) to
a known pattern of this fence from this visual aspect. The
following step 660 is the stage of preliminary study of the
system, in which there are learned repeated and recurring
warnings of mis-matching between the detected picture and
known fence layouts (and with due consideration given to the
imaging sensor’s location) in order to prevent false warnings
due to legitimist known disorders due to visual effects, for
example—due to signs that are hanged on the fence, poles etc.
that truncate (interrupt) the orderly (and expected) layout that
characterizes the fence (for example—the cited horizontal
lines of a taut wires type of fence). From the instant of accu-
mulating information about legitimist “disorders” as said and
comparing them to the specific warning about mismatch,
there starts to operate stage 670 of issuing a true warning
about detecting a rip in the fence that interrupted the regular-
ity that characterizes the fence (for example—the cutting of
the horizontal lines of the wires of a taut wires type of fence).

[0066] Algorithm 710 for locating a suspected object adja-
cent to the fence is based on construction a stereoscopic
display. In the first stage there is executed (also in this case) a
distortion correction 720 in which the pictures that are
received from the “fish eye” lens that were produced from the
imaging sensor (with the task of photographing an as large as
possible sector of the near by fence, for example—an 120°
sector of the near by (adjacent) fence surface that is located at
a distance of 70 cm from the imaging sensor) are corrected as
required for being processed. In the following stage 730,
holographic calculation and correction is executed. Because
in this example, the imaging sensor is not stabilized, the
processing system finds the angular position of the imaging
sensor in relation to the fence’s surface (in the yaw, pitch and
roll plains) and corrects the picture in accordance with the
angular location. In the following step 740, the imaging pro-
cessing system builds a three dimensional map using the
stereoscopic method (two photos from two different angles),
in the following stage 750, there is executed the stage of
comparing the three dimensional map to an earlier scanning.
The comparison is executed while taking into consideration
the location of the imaging sensor (760) and matching each
one of the pictures to a previous scanning that was tagged in
accordance with its specific location (770). In the following
stage 780, there might be issued an alarm signal after com-
paring the three dimensional map in which the new foreign
object was detected to a tracking in time map (e.g.—gray
level based compression) 790, in order to cancel false alarms
due to a random entrance of a temporary object in motion (for
example—a flying bird).

[0067] Thus, any professional would appreciate the fact
that the proximity of the imaging sensors of the mobile pay-
load in accordance with the invention to the surface plain of
the fence and to the ground’s surface adjacent to them, pro-
vide for the capabilities of accurate image processing, in a
manner that it is liable to provide warnings relating to intru-
sions through the fence or the existence of threats in its
vicinity. Rips in the fence, footprints on the pre-brushed soil
route that stretched along the fence, a “stone” like roadside
bomb that was put near the fence—all those and others are
liable to be detected by a system in accordance with the
invention.
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[0068] A security system in accordance with the invention
is liable to include several payload units that would be allo-
cated, each one of them, to scanning a specific zone (for
example—a sector of up to 500 meters length). In each one of
the sectors, there would be installed alongside the rail track
means, anchoring means, namely—base stations for anchor-
ing from time the movable payload means. It is also possible
and expedient to plan the deployment of the anchoring means
with delegating partial overlaps between zones, in order to
assure redundancy in the systems.

[0069] Means for anchoring the payload from time to time
is liable to serve also for low voltage power supply source to
the battery of the payload while it is anchored there, or for
constantly (continually) supply for a system of supply cables
that are deployed along the rail track and parallel to it or for
supply to bus bars that consist a part of the track. The elec-
tricity supply is liable to reach the anchoring means over a
cables (wires) network or being produced on the site (for
example by solar cells). The anchoring means an also serve
for relaying communications between the moveable payload
and a remote control and command room (for example—
concatenation cellular communication from the payload to a
communication infrastructure based on fiber optics that is
connected to the anchoring means). All this and more—an-
choring means is amenable to serve as a station for periodic
maintenance service chores of the payload. The connecting of
the payload to the anchoring means would enable executing
self-tests and sending reports of serviceability to a remote
command room. Thus for example, in the anchoring means, it
will be possible to check the serviceability of the mobile
payload units such as the image sensors, the illuminating
means and to execute a physical cleaning of the lenses of the
payload (for example by rinsing).

[0070] Reference is made to FIG. 8. FIG. 8 constitutes a
close view in perspective of a means 810 for occasional
(“time to time”) anchoring of the mobile payload in the secu-
rity system that is illustrated in FIGS. 1 and 2.

[0071] Anchoring means 810 is positioned along track 22
and links the system to the electricity power supply and to
remote command and control transmissions. The means com-
prises cleaning means 820 for cleaning of the payload imag-
ing sensor lenses. Thus for example, from the instant of
anchoring the payload system, sprinklers 822, 824 are set to
operate for rinsing the payload unit. The electricity power
supply 830 that is installed in the anchoring means feeds—as
in the illustrated example, the electricity conductor 60 (see
above, when referring to FIGS. 1 and 2). A wireless commu-
nications module 840 enables communication with the pay-
load when it is moving, wherein a cables (wires) infrastruc-
ture 850 enables relaying the communication messages from
the payload to a remote command and control room and vice
versa (for example—Dby an optical fiber. From the instant that
the payload anchored at the anchoring means, the communi-
cation is switched to line communication through switch 860.
[0072] Reference is made to FIGS. 9 to 12. FIG. 9 consti-
tutes an illustration in perspective of an additional example
2010, of a fence coupled security system in accordance with
the invention. FIG. 10 constitute a near view in perspective of
a sector from the security system 2010 that was illustrated in
FIG. 9. FIG. 11 constitutes a view in perspective of a mobile
payload 2030 of security system 2010 that was illustrated in
FIGS. 9 and 10. FIG. 12 constitutes an exploded view of
several components of mobile payload 2030 that was illus-
trated in FIG. 11.

Jul. 21, 2016

[0073] In system 2010 there is implemented another (and
different) communication infrastructure that is liable to
include a deployment of leaky feeder antenna 2012 in the
form of a cable 2014 substantially parallel the rail track 2022.
The wireless communication module that is installed on the
mobile payload would then be required for receiving and
transmitting in a relatively short range (for example approxi-
mately half a meter) wherein the transmissions from the pay-
loads to it would be passed along the cable to the transmitting/
receiving unit that would be located at the anchoring means
(the base station) and from it. Any professional would under-
stand that such a communication infrastructure is more diffi-
cult to be blocked and immune against disturbances.

[0074] Payload means 2030 constitutes an additional
example of a mobile payload in a system in accordance with
the invention (similar to payload 30 that was described above
while referring to FIGS. 1 to 5, and it is similar to such an
extent, that for avoiding excessive encumbrance we shall not
present anew a detailed description herein of the equivalent
payloads).

[0075] Three (3) imaging sensors are mounted in payload
means 2030—three CCD cameras—2443 and 2444 as sta-
tionary sensors and 2446 (a PTZ camera capable of pan, tilt,
and zoom movements not available to stationary cameras).
[0076] Linking (coupling) means 2066 bridges payload
means 2030 to a couple of electricity cables 2062 and 2064
that are deployed along track 2022 in a manner that enables
sliding on it while maintain the electricity contact (if and
when the payload is operated in a mode of an external power
supply).

[0077] The payload comprises chassis assembly 2320 on
which there are mounted supporting wheels array 2310 (each
formed in a cylindrical shape), propelling means (electric
motor) 2340, belt based transmission 2344 and a pair of
accelerating wheels 2330 and 2331 that are belted wheals
propelled by the transmission.

[0078] Chassis assembly 2320 is formed with an opening
2322 in a manner that from the instant of mounting the mobile
payload on track 2022, the track is found inside chassis
assembly 2320.

[0079] An upper covering component 2324 is mounted on
the chassis and serves as a basis for an imaging sensor 2446,
for aerial (antenna) 2326 that serves for communicating with
leaky feeder antenna 2012, and for antenna 2327 of an elec-
tronic countermeasure means (e.g.—means for blocking
remotely send signals for detonating a roadside bombs).
[0080] Under the chassis assembly 2320 and wherein they
are affixed to it using bracket component 2328, there are
means that are remotely operated, such as audio means 2460
for public addressing through a speaker 2462 and listening
through microphone 2464 as well as remotely firing (shoot-
ing) means—in the illustrated example—a remotely operated
tear gas sprayer 2466.

[0081] An electronics packaging box 2350 is installed at
the bottom section of the payload and connected, inter alia, to
an antenna 2352.

[0082] A battery 2362 is installed under box 2350 and
enables to operate the moveable payload in a mode of inde-
pendent—inner, power supply. The self propelled payload
comprises also an additional mounted battery (that is not
illustrated) and that—as would be clarified later on, when we
will be referring to FIGS. 13 to 17, serves for propelling the
payload in a maintenance motion when it is staying in an
anchoring means (for example in order to exchange battery
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2362 that was discharged with an alternate fully charged
battery). Battery 2362 is amenable to be unloaded from and
installed on the payload in a robotic manner—mechanized
and remotely operated, and about this, as said, we will pro-
vide below a detailed description (treating FIGS. 13 to 17).
[0083] Lower covering component 2340 completes the
structure of the payload.

[0084] Reference is made to FIGS. 13 to 17. FIG. 13 con-
stitutes a near view in perspective of means 2810 for anchor-
ing from time to time mobile payload 2030 of security system
2010 that was illustrated in FIGS. 9 and 10. FIGS. 14 to 17
constitute near views in perspective of means 2810 for
anchoring from time to time the mobile payload, wherein the
illustrations show its various operating states—unloading
battery 2362 of the mobile payload and its replacement with
a new battery —2362'.

[0085] Means 2810 for anchoring from time to time the
mobile self-propelled payload 2030 is positioned alongside
the intrusion detection fence within (inside) a sheltered (ar-
mored) structure 2814 that is intended to conceal and protect
the anchoring means and the mobile payload (when parked
there) from the direction of the fence. Means 2810 comprises
a couple of unloading and loading arrays 2816 and 2818 for
unloading the battery from the mobile payload and loading it
with a new one. The arrays are positioned one next to the other
in tandem in a manner that they enable simultaneous anchor-
ing of two payloads one near the other and treating (handling)
them in one anchoring means (but any professional would
understand that we are discussing solely an example and two
such neighboring payloads can be allocated to an anchoring
means equipped with only a single unloading and loading
array, in a manner that provide for the intermittently mainte-
nance of two neighboring payloads—one at a time).

[0086] Intheillustrated example, each one of the unloading
and loading array includes a pair of mobile actuators that are
positioned one next to the other in tandem (2822 and 2824
that are attributed to array 2816 and 2826 and 2828 that are
allocated to array 2818). The actuators are moving in a linear
movement upwards and downwards towards the payload that
positions itself on them and then distancing themselves from
it (see the directions of the arrows in FIGS. 14 and 17). The
actuators might be based on a pneumatic piston or hydraulic
one, or any other linear propelling system. At the top of each
actuator there is mounted a tray 2832 that is suited to posi-
tioning the battery on it. Any professional would understand
that the arrays include also means for unloading the batteries
from the trays and for positioning other instead of them
(means that are not illustrated).

[0087] Battery 2362 is formed with a number of assemblies
for connecting to the payload and cutting themself away from
it, that are equipped with remote electro-mechanic operation
capabilities. See in the illustrated example of the battery in
FIG. 14—two pins assemblies 2834 and 2836 that are formed
on the battery proper and are suited to be stuck in matching
electrical sockets (that are not illustrated) that are formed in
the bottom of the payload. Unto each of the pins assemblies
there is matched an electro-mechanical locking mechanism
(that is not illustrated) that is mounted alongside the suiting
socket at the bottom of the payload and that—on its actuation,
propels for example a locking reed (tab) that gets engaged
into a fitting socket that is formed on the circumference of the
pin, and therefore providing for the on command, locking of
the battery into the payload and unlocking it. An example to
such an electro-mechanical locking mechanism might be a
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solenoid that is remotely actuated to propel as said, a locking
reed (tab) to a connected state with the pin or to distancing
itself from it.

[0088] The method that is implemented for unloading the
empty battery and exchanging it with a new one comprises
several stages. In the first stage, from the entrance of the
self-propelled payload into the anchoring means (see FIG.
14) it positions itself above the first actuator in the array (in
the illustrated example—payload 2030 positioned above
actuator 2822). In the next stage the actuator is propelled into
linear motion towards the bottom part of the payload until the
poisoning of tray component 2832 under the payload battery.
In the next step there are actuated, as said, the electro-me-
chanical locking mechanisms for cutting off the battery from
its anchoring in the payload. In the next stage (see FIG. 15),
from the instant that the battery is laid on the tray component,
the actuator is propelled unto linear motion in the downwards
direction and distances the empty battery from the payload. In
the next stage, (see FIG. 16), the payload is propelled into a
short motion along the track within the confinement of the
anchoring means (for example using an internal battery), and
gets positioned above the second actuator in the array (in the
illustrated example, payload 2030 is positioned above actua-
tor 2824). In the next stage (see FIG. 17), the actuator is
propelled unto linear motion towards the bottom part of the
payload, up to positioning tray component 2832 that carries
on it a “new” battery 2362' under the payload and integrating
the pins assemblies in the matching sockets that are formed as
said, in the bottom section of the payload. In the next stage the
electro-mechanical locking mechanisms for affixing the bat-
tery and anchoring it in the payload are operated. In the next
step, the final one, from the instant that the battery was affixed
to the payload, the actuator is propelled into a linear motion
downwards and the self-propelled payload is ready to return
and be propelled in a linear motion along the track while
utilizing a fresh battery.

[0089] The embodiments described hereinabove while
referring to the accompanying figures, although provide for
the quick (speedy) location of imaging sensors and means for
remote operation capabilities are not without limitations. [tis
to be remembered that the payload described in those above
mentioned configurations is left—finally—on a given track,
in a manner that limits the line of sight of the sensors and the
arena of operation (activity) of the means being used. All this
and more, the real time capability to analyze the processed
images that are received from the image sensor (for
example—CCD) that is mounted in the payload—as is
needed for example to detect a torn area (piece) in the fence,
or traces (impressions) that were “stamped” in the “blotting”
(“blurring”) path near to it, posting a ladder or a side charge
(armament) near to it are limited, and hence an advanced three
dimensional mapping capability is needed in the vicinity of
the payload.

[0090] Reference is given to FIGS. 18 and 19. FIG. 18
constitutes an illustration in perspective of a security system
3810 that comprises a payload 3830 propelled on atrack 20 in
accordance with the invention. Payload 3830 comprises a
bi-dimensional laser means 3840 for the sake of a tri-dimen-
sional mapping of the vicinity of the payload while the pay-
load is moving (travelling) on the track. FIG. 19 constitutes an
illustration of the mode of scanning done by laser means
3840.

[0091] Laser means 3840 constitutes a double sided (bi-
sided) laser radar (LIDAR) that exploits the movement of
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payload 3830 along track 20 to serve as the third axis. If we
assume that the motion alongside the track is along the X axis,
the height dimension of the payload from the ground surface
defines the Y axis and the dimension in the direction that is
perpendicular (orthogonal) to the track constitutes axis Z,
then payload 3830 moves in the X direction and scans in the
Z,Y plane. The scanning is executed in a configuration of
forming circles at a high rate (for example—in every second
there are executed 25 complete scanning circles in the Z, Y
planes). Through this manner, helix-like scanning is provided
wherein the helix pitch spaces are depended on the speed of
the motion of payload 3830 along track 20. Each rotational
cross section that is generated by the laser scanning is trans-
lated to coordinates Z, Y and receives a value in accordance
with the value of the X in the beginning of each turn. Using
this method, it is feasible to obtain a file of the ensuing
reflected (returned) data of the laser beam from all the points
in the neighborhood of the payload (at the X, Y, Z ordinates).
The collection of the data enables producing a high resolution
three dimensional display of the area in the vicinity of the
payload that is located in the line of sight of the rotating laser
radar 3840. Any professional would understand that these
data enables executing image processing whether it is on
board payload 3830 or at a distanced (remote) control and
command center into which the data can be transmitted from
the payload for locating irregular (unusual ) visual aspects that
indicate (point at) penetration or other hostile activity (for
example—locating a rip/rift in the fence that did not exist
earlier, a ladder that was posted (erected) adjacent to the fence
just recently, feet steps that were added (that were “stamped”
in the “blotting” (“blurring”) path near to the fence), a foreign
body that was added to the picture of the familiar scenery that
might be a hostile side charge (explosive) and similar phe-
nomena.

[0092] Referenceis givento FIG. 20. FIG. 20 constitutes an
illustration in perspective of propelled payload 3130 on a
track in accordance with the invention in which there were
installed, in addition, an un-manned flying vehicle 3150 that
is given to be launched from payload 3130 and an un-manned
vehicle 3160 that is given to be dropped to the ground from
payload 3130.

[0093] Flying vehicle 3150 constitutes, in accordance with
the illustrated example, an hovering means with capability to
take off and land vertically (for our needs—taking off from
payload 3130 and also returning to land on it), namely—a
kind of a mini unmanned tiny helicopter. Vehicle 3160 in
accordance with the illustrated example, is a tracked vehicle
that from the instant of arriving on the ground surface it is
given to be started quickly on it.

[0094] Any professional would understand that these
means—the flying means and the vehicle means widens
immensely (without bounds) the detection and reaction (re-
sponse) capability of payload 3130, and this beyond the zone
of'the fence that is adjacent to track 20 on which it is usually
propelled—up to a range that is apt to be hundreds of meters
and even kilometers from a given location of the payload
along the track and while providing for additional sight angles
and operations (for example—by installing imaging sensors
on the flying means and vehicle means, or even remotely
controlled operated firing means).

[0095] Reference is given to FIGS. 21 to 23. FIG. 21 con-
stitutes an illustration in perspective of an added configura-
tion of a system 3210 in accordance with the invention. Sys-
tem 3210 comprises a payload 3230 propelled over track 20
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and in addition also a wagon 3235 that is towed by the payload
and wherein on it there are mounted an unmanned flying
means 3250 that can be launched and landed from over wagon
3235 that is towed over the track and an unmanned vehicle
3260 that is given to be dropped unto the ground from wagon
3235. FIG. 22 constitutes an illustration in perspective of
wagon 3235. FIG. 23 constitutes an exploded view of the
components of wagon 3235.

[0096] Also in this example, flying means 3250 is a hover-
ing means as cited above with the capability to take off ver-
tically from wagon 3235 and to land back on it. Vehicle means
3260 constitutes, in accordance with the illustrated example,
a tracked vehicle that from the instant of arriving on the
ground (after being dropped) it can be started there swittly.
[0097] In accordance with this configuration, dedicated
wagon 3235 is connected to payload 3230 and is towed or
pushed by it (i. e—the wagon does not include self-propel-
ling means but relies on the payload’s propelling). Wagon
3235 serves as a taking off and landing platform for the
hovering/flying means 3250 as well as a dropping post for the
unmanned vehicle means 3260. The wagon can also include
units with electricity supply for charging the batteries of the
hovering means and of the unmanned vehicle (before being
dropped to the ground). Concurrently, the wagon can receive
power supply (electricity) feeding from payload 3230. The
wagon might also include communication transmission
means and thus serve as a relay station for a communication
between a remote command and control center and the tiny
hovering means and the vehicle means.

[0098] Hovering means 3250 is liable to be anchored to
wagon 3235 through an electro-mechanical connection
assemblage. In the illustrated example—a conic socket 3252
is formed at the bottom of hovering means 3250 and suited to
form a connection with a matching conic base 3254 that is
installed on body assembly 3237 of wagon means 3235. A
solenoid component 3256 anchors the hovering means to the
base and is given to be opened by a remote control command
(trigger) as is necessary before the hovering means takes off
from the wagon.

[0099] Unmanned vehicle 3260 is usually stowed inside
cabin 3239 that is formed in body assembly 3237 of wagon
3235. From the instant that it is required to execute a chase or
to arrive at a faraway (distanced) post from track 20 on which
there are moving the payload and the wagon, a solenoid
component 3241 is given to be actuated by a remotely issued
command for opening as required door 3243 and dropping
vehicle means 3260 to the ground (from the instant that the
chase is terminated or landing at a distanced observation post,
the vehicle would be manually retrieved back to the wagon).
[0100] Referenceis made to FIG.24.FIG. 24 constitutes an
illustration in perspective of an additional configuration of a
system 3310 in accordance with the invention. System 3310
comprises a propelled payload means 3330 propelled on track
3320, and in addition also a wagon 3335 that is towed by itand
wherein on it there is mounted an un-manned flying means
that is given to be launched from (over) the wagon.

[0101] Referenceis made to FIG.25.FIG. 25 constitutes an
illustration in perspective of an additional configuration of a
system 3410 in accordance with the invention. System 3410
comprises a propelled payload means 3430 propelled on track
3420, and in addition also a wagon that is towed by it and
wherein on it there is mounted an un-manned vehicle means
3450 that is given to be dropped to the ground surface from
the wagon.



US 2016/0210830 Al

[0102] Any professional would appreciate the fact that a
system in accordance with this patent application implements
means that are each known and recognized per-se, such
as—bi dimensional laser radar (LIDAR) for high resolution
mapping of spatial picture, a small (tiny) unmanned airplane
means and an unmanned vehicular means—and integrates
them all in a security system that is based on a payload which
is propelled on a fence adjacent track.

[0103] Thus, as per considering the description given above
and the accompanying figures, any professional would under-
stand that a system in accordance with the invention instills
improved capabilities to the quick (speedy) emplacement
ability of imaging sensors and remotely operated means as
they were described for example hereinabove while referring
to FIGS. 1-17. A system in accordance with the invention
overcomes the operational rigidity that embodies the configu-
ration of the propelled payload that is described in those
embodiments (as a result of the fact that it is propelled on a
fixed track, in a manner that it limits the line of sight and the
operational arena of the means that are mounted on it). All this
and more—a system in accordance with the invention instills
preferable capability of real time analyzing from the visual
point of view, of the neighborhood (vicinity) of the propelled
payload.

[0104] Thus, afence’s linked security systeminaccordance
with the invention is liable to instill continuous scanning
capability along the intrusion detection fence line and at its
vicinity while concurrently continuously processing the view
of the fence and its immediate vicinity as it was observed
from nearby, for automatic detection and/or by remote obser-
vation (from a distant control center) of a rip in the fence,
damage to the fence, foot marks that were impressed near it or
foreign objects (for example—roadside bombs) that were laid
near to it. In addition to the continuous and routine scanning
capability, a security system in accordance with the invention
is liable to be enslaved to warnings as they are received from
the intrusion detection fence. The mobile payload of the sys-
tem is liable to be launched unto moving and quick arrival to
the sector or specific site along the intrusion detection fence
from which the suspecting indication was received, for local
visual scanning from near-by, while transforming the infor-
mation by transmission it far away (to a remote control cen-
ter) and activating various means that are viable to be
mounted on it (in addition to the imaging sensor means). The
linear—serial structure of the system wherein it is coupled
adjacent to the fence, enable installing several payloads that
are in charge—regularly, each of them, on scanning a selected
and different fence zone, wherein when necessary (for
example from the instant of receiving the warning) the pay-
loads are propelled to move, all of them or parts thereof,
towards one sector of the fence, and enable concentration of
imaging sensors and additional means (as they are installed
on the payloads) in this sector.

[0105] While the above description contains many specifi-
cations, the professional reader should not construe these as
limitations on the scope of the security system which is the
subject matter of the invention, but merely examples of
embodiments thereof. It will be apparent to those skilled in
the art of designing and manufacturing security system that
various modification and variations can be made in the secu-
rity system of the present invention without departing from
the spirit or scope of the invention. Thus, it is intended that the
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present invention covers modifications and variations that
come under the scope of the following claims and their
equivalents.

What is claimed is:

1. A self-propelled security system on an adjacent to a

fence track that comprises:

a rail track means that extends at a height above the ground
surface, along the fence and substantially parallel to it;
and

a payload means that is connected to said rail track means
wherein in it is suited to move along its length and
includes at least one imaging sensor, that from the
instant of installing said payload on said rail track, it is
turned towards the fence; and

wherein said track means is characterized in that that it
comprises an exposed track that is anchored to said fence
poles, protrudes from them and is located at a distance
from the surface plain of said fence that is connected to
the fence’s poles and parallel to it; and

wherein said payload means is characterized in that that
said payload means is autonomic in its movements over
said exposed track and also exposed by itself to the
fence.

2. A security system in accordance with claim 1, wherein:

said fence constitutes an intrusion detection system
equipped with an array of poles that are stuck in the
ground along its length; and

wherein the system comprises in addition:

supporting means for linking said track to already existing
poles of said fence and for providing support to said rail
track.

3. A security system in accordance with claim 1, wherein

said system comprises in addition:

marking means that are located along said track means and
from an instant that said payload means passes by—they
enable reading information that is found on them by a
reader means that is installed on said payload means.

4. A security system in accordance with claim 1, wherein

said system comprises in addition:

at least one anchoring means for anchoring, from time to
time, said payload and wherein said anchoring means
located along said track’s length and providing the sys-
tem with an electricity power supply and connecting itto
a remote command and control transmissions site
through it.

5. A security system in accordance with claim 4, wherein:

said payload means comprises a battery that is amenable to
be affixed and cutoff from it, and said anchoring means
includes an array for replacing said battery with a new
one by unloading said battery from said payload and
loading anew a battery to the payload.

6. A security system in accordance with claim 5, wherein:

said array for unloading said battery from said payload and
replacing it with a new one comprises a pair of actuators
that are positioned one next to the other in tandem and
are mobile in a linear motion upwards towards said
payload that gets positioned above them and by distanc-
ing itself away from it, and wherein:

said array implements in its operation for replacing a bat-
tery in said payload a method that includes the stages of:

a. positioning said payload above the first actuator in the
array; and
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b. propelling said first actuator into a linear movement
towards a bottom part of said payload until positioning a
tray component that is formed on it under said battery;
and

c. activating electro-mechanical locking mechanisms for
cutting off the battery from its anchoring in the payload
and laying it on said tray component; and

d. propelling said actuator into a downwards motion and
distancing said empty battery from the payload; and

e. propelling said payload for a short movement over the
track and positioning it over the second actuator on said
array; and

f. propelling said second actuator into a linear motion
towards said bottom part of the payload, until a tray
component that is formed on its upper surface and that
carries a new battery on it will be positioned under said
payload; and

g. actuating said electro-mechanical locking mechanisms
for affixing and anchoring said battery unto the payload;
and

h. propelling said second actuator into a downwards linear
motion and leaving said payload ready to return and be
propelled for motion along the track.

7. A security system in accordance with claim 1, wherein

said system comprises in addition:

an electricity conducting means spread along the track in
parallel to it and suited to being connected with said
payload means for supplying electric power to it.

8. A security system in accordance with claim 1, wherein

said system comprises in addition:

an image processing system for processing images
received from said imaging sensor for automatic local-
ization of defined images that are categorized as provid-
ing indication of intrusion through the fence or of other
threats.

9. A security system in accordance with claim 1, wherein

said payload means comprises:

a supporting wheels array meant to be linked to said
exposed track; and

at least one accelerating wheel means that is also suited to
be installed unto said exposed track and propel said
payload means to move along its length; and

a propelling means that is connected to said accelerating
wheel in order to propel it to moving; and

areading means that enables reading information from said
marking mans that are located along said rail track; and

speed and road sensors; and
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a control assembly that is linked to said propelling unit,
reading means and speed and road sensors; and;

a router means that is connected to said control assembly,
as well as to said imaging sensor, and to a GPS based
location sensor and to wireless communication module;
and

a battery for supplying electrical power to said payload
means and assemblies that need electrical power, and is
linked to a charging and switching controller; and

means for charging said battery.

10. A security system in accordance with claim 1, wherein

said payload means comprises in addition:

at least one remotely operated means chosen from a group
of means that includes—audio means for announcing
and/or listening, firing means, a non lethal weapon
means, illumination means and electronic countermea-
sure means.

11. A security system in accordance with claim 1, wherein

said system comprises in addition:

communication infrastructure that includes a leaky feeder
antenna in the form of a cable deployed substantially
parallel to said rail track.

12. A security system in accordance with claim 1, wherein

said system comprises in addition:

an image processing system for processing images
received from said imaging sensor for automatic local-
ization of defined images that are categorized as provid-
ing indication of intrusion through the fence or of other
threats; and

the system is characterized by that:

said payload means comprises at least one means from the
following group of means—

a. bi-dimensional laser radar means (LIRAD) for a tri-
dimensional mapping of the neighborhood (vicinity) of
said payload means during the movement of said pay-
load on the track; and

b. an unmanned flying means that is given to be launched
from over said payload means; and

¢. an unmanned vehicle means that is given to be dropped
to the ground surface from the payload means.

13. A security system in accordance with claim 12,

wherein:

the security system comprises, in addition, a wagon that is
towed or pushed by said propelled payload along said
track, and at least one of two means, namely said
unmanned flying means and said unmanned vehicle
means, are mounted on said wagon.
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