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DETECTI NG FORBI DDEN MOVEMENT ALONG A PREDETERM NED PATH Field of the

| nventi on TQ@O 9&)‘?/&&9{7 invention relates in general to a surveillance system
In particul'ar, the present invention relates to a surveilYTdht8YWem f or
detecting forbidden novenent that takes place along a predeterm ned path.
Background of the Invention There are many kinds of activities or novenents
that are generally forbidden, each of which nay take place at a different
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| ocation, he is only capable of WD 2007/004217 PCT/1L2006/ 000764

There are many kinds of activities or movements that are generally

forbidden, each of which may take place at a different location along a path
and may violate one or more laws. One type of forbidden movement may
take place along a road, by vehicle operators as well as by pedestrians. If
left undetected, certain activities may directly or indirectly cause harm,

resulting in monetary damages and/or physical injury.

For instance, it is widely known that traffic violations, including improper
lane changes, passing on the wrong side or without sufficient distance,
following too closely (tailgating), failing to obey traffic signals, changing
speed suddenly, traveling over the speed limit, turning from the wrong lane,

etc. may result in crashes that, in many cases, are fatal.

Police forces throughout the world utilize various tactics to catch and
penalize traffic violators. One method is for a police officer to be manned
with a radar gun and to be strategically stationed along the side of a road in
order to detect and catch a speeding vehicle. Additionally if the officer
notices any other type of traffic violation occurring, he may pursue the

violator.

However, since the officer is situated at a fixed location, he is only capable of



-2 through his fixed field of view Violations that occur el sewhere, or
while the officer is not paying careful attention, renmain undetected.
Alternatively, a police officer nay patrol the road, typically either via
car or nowarmyvbee217in order to detect traffic violati opgrPrb&booddt
surveillance systens for detecting forbidden novenent typically conprise
stationary as well as nobile cameras. US 5,225, 863 discloses a renotely
operated canera systemthat is nounted on a notorized carriage, which is
suspended from a suspension cable. The <carriage is driven by a series of
pul I eys, which thereby drives the_canera along the suspension_cable. US

6, 339, 448 thraywhokisdixed figlded weaw vivéelations Hraidicny elspwihers. forwhibathel | i ng
| arge regigns. A surveill an a_is rneath a carriage. The
carri age Pgﬁé%I%P8ﬁBa¥%%(%g%%%§%%§%8P15?H¥¥g%§ﬂgggggs, and is driven by two
facing propellers that are each powered by an electric notor. The cables
are supported above the ground by a superstructure that extends between the
cabl es andternativalyed ndicamifignri mhay pasiol tharoath Hipicaly cithes vaa capeten
utility pole. In,all prior art suryueillance systens, the canera, whether
fixed or ﬁﬂ%?ﬁ%?k%énoﬁ%ﬁy”ceﬁﬁﬁﬁ 2 ?‘H@?ggP?ng activity along a fixed plane
and at a fixed distance fromthe road. For cases where a vehicle may be
tailgating, the detection of the |icense plate is difficult due to the
angl e of theorcarfesarvillanceespeons tfor detrstipghloehiddemneresery éypicalite net hods
i ncl ude providiggﬁﬁnounnanned a ria;(yehicge (UAV), such as that disclosed
in US 5, 0357387 2RSS Brot I[9 Controriféd, and conpri ses a payl oad
consisting of a canera and data transm ssion WD 2007/ 004217
PCT/ 1 L2006/ 000764

US 5,225,863 discloses a remotely operated camera system that is mounted

on a motorized carriage, which is suspended from a suspension cable. The
carriage is driven by a series of pulleys, which thereby drives the camera

along the suspension cable.

US 6,339,448 discloses an unmanned visual monitoring system for
patrolling large regions. A surveillance camera is mounted underneath a
carriage. The carriage rides along two spaced parallel track cables, and is
driven by two facing propellers that are each powered by an electric motor.
The cables are supported above the ground by a superstructure that extends
between the cables and is mounted to an upright vertical member such as a

wooden utility pole.

In all prior art surveillance systems, the camera, whether fixed or mobile, is
only capable of detecting activity along a fixed plane and at a fixed distance
from the road. For cases where a vehicle may be tailgating, the detection of
the license plate is difficult due to the angle of the camera with respect to

the vehicle.

Other surveillance methods include providing an unmanned aerial vehicle
(UAV), such as that disclosed in US 5,035,382, which is remotely controlled,

and comprises a payload consisting of a camera and data transmission



3- neans. Sone problens associated with surveillance airplanes include
m shaps that occur especially during | anding and takeoff. During
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direction). Hence, it is crucial that the |anding area be capabl e of

recei ving thes@sai rplanes in a safe environnent in order to avoid damage to
the aircraft. Additional exanples of forbidden novenent that take place

al ong a path or road, and which require surveillance and detection include
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environment in order to avoid damage to the aircraft.

Additional examples of forbidden movement that take place along a path or
road, and which require surveillance and detection include criminal
activities carried out by pedestrians, such as car break-ins and/or theft,
pickpocketing, mugging, etc. If a police officer is in the vicinity of the
criminal activity, he may be alerted to the activity and pursue the criminal.
However, when the criminal is out of sight of the police officer, the activity

may be performed undetected.

Additional forbidden movement may take place along extended predefined
pathways including a canal or defined waterway for boats or irrigation.
Boats may be transporting illegal products, and/or they may not be sailing
according to the rules of the particular canal or waterway. In cases where
the canal extends over a long distance, the coastguard may not have the

capability to keep the entire length of the canal under surveillance.

Additional forbidden activities or movement may take place along a network
of pipes or ducts that transport materials such as gasoline or the like. Such
activities may include vandalism by puncturing the pipe, or in order to

illegally siphon off a quantity of the transported material.



illegally siphon off a quantity of the transported material. WO 2007/004217
PCT/ 1 L2006/ 000764 -4 In sone cases, the path, or road, along which

f or bi dden novenent takes place, is an area outside of a restricted area. It
is well k [,.even a physical barrier, such as a wall or a barbed wre
f ence, is“g??gﬁmﬁggﬁenough to prevent intruders fron1e%?%¥?ﬂ6m%”Pbstricted
area. A clever intruder will find a way to bypass the barrier and enter the
area, while remaining unnoticed. One? nethod of overcoming this problem is
to provide manned or unmanned patrol |and vehicles for traversing the
boundary of the restricted area, thereby enabling the patroller to detect
any woul d-be intruders and prevent themfromentering area. However, this
type of patrolling systemis generally not fully effective, since the

i ntruder Inustmergretsy Whai patbntar| road, iadonguwhath \f@liwiiﬁfn nhwepmtolakep, before

attenpting entry to the area.,.Additionall and icles find it
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prevent them from entering area.

However, this type of patrolling system 1s generally not fully effective, since
the intruder must merely wait until he is out of view of the patroller, before
attempting entry to the area. Additionally, land vehicles may find it
difficult to traverse certain terrain, thereby hindering their patrolling

capabilities.

As described above, US 5,225,863 discloses a remotely operated camera
system that is mounted on a motorized carriage, which is suspended from a
suspension cable. The carriage 1s driven by a series of pulleys, which
thereby drives the camera along the suspension cable. The elevated camera
avoids the difficulties associated with land vehicle patrols. However, an
intruder may bypass the camera in a similar manner as with land vehicles,

by remaining undetected until he is not in the camera's field of view.

A similar drawback exists with the invention of US 6,339,448, as described

herein above.

An additional problem associated with prior art surveillance systems,
especially those situated within a restricted area, is that when the camera is

stationary and positioned below the height of the fence, the outer,



especially those situated within a restricted area, is that when the canera
is stationary and positioned bel ow the height of the fence, the outer, WO

2007/ 004217 w0t 429036/ 000764 unrestricted area, is part ructed by
the fence itself. Mdreover, when the canera travels alokgéb%émggﬁ%ﬁeter of

the fence, when reaching certain speeds, and depending on the size of the
openings in the fence, the canera' s videw of the unrestricted area may be
essentially conpletely obstructed by the fence. Even if the canera is
situated above the fence so as not to be obstructed by the fence, by
mount i ng t hercdaneted widd)i 3 phegialiyesbeirated by ehe fomdesitsdbl eMdeadespace
outside of the area results, where a potential_ intruder nay hide w thout
bei ng det e®t'ed. et trapeky fiadiely alowg thet hodmelarcoiudie 50601 BihRg ackifanned
ai rpl ane, gugh;, Qﬁeetdga}:mg' gbﬂ&ﬁ% 3 s eoo:,}ﬁhg%i)en Lih 1 fe%@,t oy
controlled, an conpf i ses canera and data transm ssion neans. wever, an
unmanned cemetes yvieantof otHee dindbstplcaae, axet, mdiVbe UssrnmnediyAeomalety®hi cl e)
typically conprises additional, costly and heavy control systens, and are
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travel i ng testaietbd hrcmindesirabidi dwgidf dpelcd cutditie bf ithe genered i, vdeated at a

di stance fromthe area requjring surveillance. OQher problens associated
with survePPreiyied intrugdenmey hidelwideowh ktiapdetastad- occur especial Iy during

| andi ng and takeoff, as described herein above. It is therefore an object of
the present invention to provide a surveillance system and nethod for

det ecting fOwhei ddeveimereeithédainchakepriidieg a aRthandedr Gdshaemungd path.

It is an additional object of the present invention to provide a

surveil | an@é that dlsclosed in US 5,035,382, which is remotely controlled, and
comprises a camera and data transmission means. However, an unmanned
remotely controlled airplane, or, UAV (Unmanned Aerial Vehicle) typically
comprises additional, costly and heavy control systems, and are typically not
limited to merely traveling around the boundary of a predetermined area.
Additionally, since UAV's are limited in the amount of time that can be
spent in flight, they must spend valuable time and fuel traveling to and

from the landing field, which is generally located at a distance from the area

requiring surveillance.

Other problems associated with surveillance airplanes include mishaps that

occur especially during landing and takeoff, as described herein above.
It is therefore an object of the present invention to provide a surveillance
system and method for detecting forbidden movement that takes place along

a predetermined path.

It is an additional object of the present invention to provide a surveillance

system for detecting traffic violations that take place along a road.

It is an additional object of the present invention to provide a surveillance



system for detecting traffic violations that take place along a road. It is
an additional object of the present invention to provide a surveillance WO
2007/ 004217 PCT/1L2006/ 000764 -6 systemfor detecting crimnal activity
t hat take along a road. It is an additional object of the present
invention%vg&gﬁgvgge a surveillance systemthat is caﬁ%ﬁﬂ%ﬂﬂﬁmwéﬁecting
f or bi dden novenent fromvarious angles wth respect to the activity. It is
an additional object of the present .dgwention to provide a surveillance
systemthat is capable of observing an area froma non-el evated position
fromthe ground. It is an additional object of the present invention to

provide a_surveil - - ] ' [ uders outside of
a restri % %% E’ag)gade%%](%%ll‘%é%%ha@)% {%B{Véﬁfzi{h%gtbt%]g%tﬁg%g? Ldél%]par ieésgedht invention to
provi de a surveillance systemthat is capable of observing an area from an

el evat ed Eosition_tron1 the ground. It is an additional object of the
present iLhveadiaHlitignal ehirefeohtheyPRasprt HEETI08 IO RIAVI¢AE STEYCIHE DNt r ol | ed

by a reﬁ%&emﬁ?ﬁ i'stca'gﬁb?e ofatfl;%%t';{gg@o&bﬁweﬁ%ovoémélbﬁrefthgﬁag@%ﬁ Qfé@ggi on to

n

provi de a’surveillanc system requires mnima | andi ng

pr ocedur egith késpest antledditivienal obj ect of the present invention to provide a
surveill ance systemthat conprises a safe landing environnent. It is an

addi ti onal object of the present invention to provide a surveillance system

t hat ena r y esi I i Sk ! time. It
s an ad2¥??8%a(ﬁgﬁfggt8%?8¢§€ﬂ%?§§%%%§gﬁggﬁ Pdﬂ)ﬁgﬁgg%%f%gggﬂ%ﬁ@%eiIIance
WO 2007/ @421y thet 15 /chpaRRO6 Ok F6hg an area from a non-elevated position

from the ground.

It is an additional object of the present invention to provide a surveillance

system for detecting potential intruders outside of a restricted area.

It is an additional object of the present invention to provide a surveillance
system that is capable of observing an area from an elevated position from

the ground.

It is an additional object of the present invention to provide a surveillance

system that may be controlled by a remote user.

It 1s an additional object of the present invention to provide a surveillance

system that requires minimal take off and landing procedures.

It 1s an additional object of the present invention to provide a surveillance

system that comprises a safe landing environment.
It 1s an additional object of the present invention to provide a surveillance
system that enables a camera to reach a desired area in a short amount of

time.

It is an additional object of the present invention to provide a surveillance



-7 systemthat enables a canera to be situated at a desired area for an
extended anount of tine. It is an additional object of the present invention
to provide awsurweidibiance systemthat is capable of provipgi j nual
power to a flying object. Additional objects and advant agggﬁ%‘(ﬁ?@y%r esent
invention will becone apparent as the_c}e_scri ption proceeds. Sunmary of the
I nvention The present invention relates 'to a surveillance system for
detecting forbidden novenent in any direction at one or nore | ocations
along a road, The systemconprises: a. one or nore caneras for detecting
t he forbi ddé&‘ﬁtﬁ%\/éhﬁ%@}laﬂﬁé aoffEnene forke cdnerats abed ndpsiveddates égmsdni cati on
wth a cong}r{&lﬂdgt%tnilol{lﬁ Oq..oge or nore nobile platforns, each of which is
novabl e al ong a esiQreJ‘ pai{%]ﬁ ‘al ong the road; c, a nechanical connector for
connecting at |east one of the <caneras to at |east one of the nobile
platforms, thereby creating a projection of the spatial distance between
the camer allaidar e difodidleolpecit dfahmprasent idventionip mabvisteat sorveildangeecei vi ng
and processi ng data fromand .transferring data tgtth one or nore caneras,
wher o1 n the Y GG Agr" CABTAF f BETTOMWE SrERRalpBrete srstes SBFSE ¢ he
mechani cal connector may be chosen from any one of the group consisting of:
a. arigid shaft; b. an aerodynam c fl exi bl e bow,

Additional objects and advantages of the present invention will become

apparent as the description proceeds.

Summary of the Invention

The present invention relates to a surveillance system for detecting
forbidden movement in any direction at one or more locations along a road.
The system comprises:

a. one or more cameras for detecting the forbidden movement, the
one or more cameras being in data communication with a
control station;

b. one or more mobile platforms, each of which is movable along a
desired path along the road;

c. a mechanical connector for connecting at least one of the
cameras to at least one of the mobile platforms, thereby
creating a projection of the spatial distance between the
camera and the mobile platform; and,

d. a control station for receiving and processing data from and
transferring data to the one or more cameras;

wherein the length of the projection is adjustable.

Preferably, the mechanical connector may be chosen from any one of the
group consisting of?

a. a rigid shaft;

b. an aerodynamic flexible bow;

c. at least two pivotally connected rigid members; and,



c. at least two pivotally connected rigid nmenbers; and, WO 20071004217
PCT/ TL2006/ 000764 -8 d. a woundabl e flexible cable. The canmera is
preferably further nmounted on a renotely controlled secondary platform

wher ei n thg.5060n¢ary platformis capable of i ndependgnt i iRisjo@ies and is
connected to the nobile platformby the cable. The renotely controlled

secondary platform may be chosen frong any one of the group consisting o a.
a renotely controlled helicopter; b."a VIQL aircraft; c, a notorized
parachute; d. a paraglider; e. a renotely controlled blinp; and, f. a
renotely controlled airplane. Optionally, the canera is nounted on a
secondary pl at f ot matwerndadaflesibie calile. act ed upon by aerodynanic forces, and
may be chosen from any one of the group consisting of: a. a helium balloon;
b, a kite; c. a parachute; and, d. a glider; The nobile platformpreferably

further cIHErdas@sraa ik akeefofdhly afgiing Heeadi sm forehltclyeeongallyd pl at f orm
to land thereon and to take off therefrom The take off/|anding nechani sm
pr ef er ablspcastapyi sdetfarm) ewdierein ghd secoratarextdadotne iar gapahlecdinect i ng

]E Bret EZ? égﬂ%&?@?%g@@{,%ﬁdﬁ %r@onn(;rct%gd Icc?1 }c(hee gjog{lle» %Tgtif(g]gn %?;%ﬁg%%%fg preferably

The remotely controlled secondary platform may be chosen from any one of
the group consisting of:

a. a remotely controlled helicopter;

b. a VTOL aircraft;

c. a motorized parachute;

d. a paraglider;

e. aremotely controlled blimp; and,

f. a remotely controlled airplane.

Optionally, the camera is mounted on a secondary platform that creates or
is acted upon by aerodynamic forces, and may be chosen from any one of the
group consisting of:

a. a helium balloon;

b. a kite;

c. a parachute; and,

d. a glider;

The mobile platform preferably further comprises a take offllanding
mechanism for the secondary platform to land thereon and to take off
therefrom. The take off/landing mechanism preferably comprises at least a
pad and an extendible arm for connecting the pad to the mobile platform.
The take offlanding mechanism preferably further comprises a system for
guiding the secondary platform to the take off/landing mechanism, wherein

the guiding system comprises:



gui ding the secondary platformto the take off/landi ng mechani sm wherein
the gui ding system conprises: W 2007/ ()04217 PCT/ 1L2006/ 000764 -9 a. a
sensor conprwsi ng/@siransmtter and a receiver situated o tage

of ffl andi ng nechani sm and, b. a sensor conprising a rece?SE@E§%Hm'M4
transmtter situated at the secondary platform wherein each of the
transmitters is capable of transnmitting9at |east one signal and each of the
receivers is capable of receiving at | east one signal, and wherein the
guiding systeminterprets the signals to generate control signals to guide

the secondary pl at f0r i ddusbngorhbiighls a aRsh Ghfttdi0ah @AMERGIRE QSRA¥EE SN
Optionally, the take off andi ng nmechani sm further conprises an extendi bl e

and fol dabl e net for thedekeioffijaadthesmechdmgmt Redsecondary pl atform during
| andi ng. Cptionall%, t he take

the tak oEpLanding mechani,sm furth r_cogprigez a
cushi on for absor bihg CRE AR IFE hdCRETnART v STAFOF IR dik T 1 %ndi ng.
Preferably, the secongaryscoh@irfyimbsmpowered by electricity supplied froma
renmote el ectrical energy source and transferred to the secondary platform
t hr ough the nmech&hersh epshnecther trafheitdesomwdappbp af fomsmitiinpet geassr ed by
any one of the group.consisting of. a.. battery, . solar; .c. fyel cell;
and, d. gasoling"® ﬂftgqaéa?éltd 8‘?1‘81 H%i;l?)er 1?@1W§f1%rcéﬁﬁglec%fglr?§éivéﬂg %Liﬁ?%pul si on
mechani sm for gausichal !l figd sareadaint AliahiOLrBita ARV efs NRVEENals to

generate control signals to guide the secondary platform during flight

and during landing procedures.

Optionally, the take off/landing mechanism further comprises an extendible
and foldable net for receiving and securing the secondary platform during
landing. Optionally, the take off/landing mechanism further comprises a

cushion for absorbing the impact of the secondary platform during landing.

Preferably, the secondary platform is powered by electricity supplied from a
remote electrical energy source and transferred to the secondary platform
through the mechanical connector. The secondary platform may be powered
by any one of the group consisting of:

a. battery;

b. solar;

¢. fuel cell; and,

d. gasoline.

At least one motor is preferably connected to propulsion mechanism, for

causing the secondary platform to move or hover.

According to the present invention, the path along which the mobile
platform travels comprises at least one of any one of the group consisting of:
a. a cable line; and,

b. arail.



According to the present invention, the path al ong which the nobile
platformtravels conprises at | east one of any one of the group consisting
of: a, acable line; and, b. a rail. WO 2007/004217 PCT/1L2006/ 000764 10
Accordi ng wm foheogpriesent invention, the nobile platfor mpcgfbV&ia-Qy any one
of the group consisting of: a. a gasoline notor; b. an electric notor,
wherein the electricity is conducted to the notor through the cable line or
rail. Optionally, the secondary pIatTH}h1further conpri ses a banner attached
t hereto, having a public service announcenent. The nobile platformmy be
towed along the path by the secondary platform The present invention
preferably further conprises a transferring system conprising at |east one

transfer platformfqr transferring at | east o nobi L e platformfrom one
portion of‘C§REIAIN edf’l"zi’ﬁ%‘i:‘%’é’r"e%lg?i @Sgltﬁ?lBP%g%rﬁ% 18 %Wé‘?légy W4BlS ng one of

t he pl atfgfm%é&g P@ggsigﬂg%,@%r. The transfer platformpreferably conprises:
a. a. first en 1‘"1 xed portion conprising at | east one cable supported by an

end rail, for allaowi pgsdine magir; one nobile platformto travel thereto and

therefrom; b. a_second end fixgdaafrtjo conpri.sing at least one cable
supported by an &ndh} &19CtriE gpotar) shekeinathy elestrighe 1gpnducteg) ter Hr m t o

travel thereto and ﬁ%ﬁfrecfhﬁ'Qunéh adeaife 118 o3lrbfli Ng central portion conprising
at | east one cable '

Optionally, the secondary platform further comprises a banner attached

thereto, having a public service announcement.

The mobile platform may be towed along the path by the secondary
platform.

The present invention preferably further comprises a transferring system
comprising at least one transfer platform for transferring at least one
mobile platform from one portion of the path to another portion of the path,
thereby enabling one of the platforms to pass another. The transfer
platform preferably comprises:

a. a first end fixed portion comprising at least one cable supported
by an end rail, for allowing at least one mobile platform to
travel thereto and therefrom;

b. a second end fixed portion comprising at least one cable
supported by an end rail, for allowing at least one mobile
platform to travel thereto and therefrom; and,

c. a sliding central portion comprising at least one cable
supported by a central rail, wherein the central rail can be

aligned with either one of the end rails.

Preferably, the secondary platform further comprises a reel for paying out
and wounding in the cable, a spring mechanism &t the end that is connected

to the reel and a sensor for preventing the cable from being fully paid out.



supported by a central rail, wherein the central rail can be aligned with
either one of the end rails. Preferably, the secondary platform further
conprises a reel for paying out and wounding in the cable, a spring
mechani smat the end that is connected fo the reel and a sensor for
preventing the cable frombeing fully bé d out. _|Il_ The reel preferably
further conprises a sensor for detecting the distance between the nobile
pl atform a i ! 1 o 1t ' [ a cable
as nechaniggfg%%ﬁ%%%?@?q%%ggé?g%ﬁ%£%3%§§?§%§§gggﬁégﬁgﬁ%§ﬁgg%$wﬁﬁ?%%nnecting
t he cabl e fmdnietpiefsocoddhe secphdatr§ pradforpt i onal |y, the secondary pl atform
conprises a stabilization systemfor stabilizing the novenent of the
platform According to sone enbodi nents, Lhe secondary platform conprises
Wi ngs that @e§reskl ifladi@nef ushet & @blaRintechdtin el prir@hbl9Ro@brildie Present
invention preferably conprises a conputer conprising ‘an input device and an
out put devimeharnipa fefisqophedingtheombledyort thetshemdaonppifera PDA.  ftc contro
station preferably controls the novenent of the nobile platform the
secondary platformand the canmera. Preferably, the nobile platformis
movabl e al angidnhBy,caddeeotary platfohy campyst antabdflizuti@edystorefob etabilieoanlid Si ng
upper verti cal mheg%g, | ower vertical wheels and horizontal wheels. The

| ower vert i"BA{eMER] e BafoMBpar at abl e from the upper vertical wheels by a
spring mechanism The present invention optionally further conprises an
outer area, outside of a restricted area, wherein at |east one nobile

pl at f or m i sAsprding wdome enthediregtty, it secdoralesapladendn ¢dvepricamengs tha acapabl e of
bei ng pOSiHjﬁﬂﬁ%oahﬁkﬁgék in the outer area in order to view at |east a
portion of 178760t €7 °ar'ed; WD 2007/ 004217 PCT/ | L2006/ 000764

The control station of the present invention preferably comprises a computer comprising
an input device and an output device. The control station may further comprise a PDA.
The control station preferably controls the movement of the mobile platform, the

secondary platform and the camera.

Preferably, the mobile platform is movable along the cable or rail by a system of wheel
members comprising upper vertical wheels, lower vertical wheels and horizontal
wheels. The lower vertical wheels are separatable from the upper vertical wheels by a

spring mechanism.

The present invention optionally further comprises an outer area, outside of a restricted
area, wherein at least one mobile platform is situated in the restricted area, and the
camera is capable of being positioned at least in the outer area in order to view at least a

portion of the outer area.



-12 a. one or nore caneras for detecting the forbidden novenent, the one or
nore caneras being in data communication with a control station; b. one or

nore nobil e Wa@aidhosdrs,; each of is novable along a desire g the
road; c. a mechanical connector for connecting at |east 0%59§%?ﬂ®8% aner ae

to one of the nobile platforns thereby &reating a projection of the spati al
di stance between the canera and the nbbtie platform and, d. a control
station for receiving and processing data fromand transferring data to the
one or nore caneras; wherein the projection is fixed, and wherein the |length
of the projection & sogeeatgrore tameres dqualetdcbinghthe birhiddbins travement, t he
projection of the spatial distance between the caner a and the | ocation of
the forbi dden noveneHt® OBha* FPOIEHERTIES RELTH AT GR1F FRIIBRHICATIOoR; fce
between the | ocation.gfi 4ihgsfigkbi dden novenent and the nobile platform The
present invention further relates to a method for detecting forbidden
novenent in any di rectonenoatmaremmbilvopktfoonat icans @ ngnavabbadloidhie net hod
conprising; a. providing adfsurv il Ial[zce system conprising: 1. one or nore
caneras for detectingd¢Heed Rt Havs theRahent, the one or nore cameras being

T oL, COTUDICat o, WhLBBLGRIL 0k BE 2y B ARC,CI R B
a seconda’ry pl at f or m tomedscho ainel efishe omebidé plhtforms thereby creating a -
projection of the spatial distance between the camera and the
mobile platform; and,
d. a control station for receiving and processing data from and
transferring data to the one or more cameras;
wherein the projection is fixed, and wherein the length of the projection
is greater than or equal to the total distance of the projection of the
spatial distance between the camera and the location of the forbidden

movement, and of the projection of the spatial distance between the

location of the forbidden movement and the mobile platform.

The present invention further relates to a method for detecting forbidden
movement in any direction at one or more locations along a road, the
method comprising;

a. providing a surveillance system comprising:

1. one or more cameras for detecting the forbidden
movement, the one or more cameras being in data
communication with a control station;

2. one or more mobile platforms, each of which is movable
along a desired path along the road;

3. a secondary platform to which at least one of the
cameras is connected;

4. a woundable cable for connecting the secondary platform

to one of the mobile platforms; and,



caneras i s connected; 4. a woundabl e cable for connecting the secondary
platform to one of the nobile platfornms; and, WO 2007/004217

PCT/ 11, 2006/ 000764 - 13 5. a control station for receiving and processing
dat a froq& gyﬁ/&fapsferring data to the one or nore caneras, and for

control i n% 44bvement of the nobile platform the adbAWaPY7HI at for m and
the canera; b. providing a power source for transferring power to the nobile
pl atform and the secondary platformi3e. transferring power to the secondary
platformthrough the cable; d. optionally directing the nobile platformto
travel along the path; e. detecting forbidden novenent al ong the road by

the camera, and, s tLARSHS! i Bhardet AL BAASHIBIA dhbe st ol

station. Brief Description o e ures - ustrates
schematically a first exdnphesfofriag dapplto chtiome af nidee capreragnénd nventi on

showi ng a perspective yiew of a two-|ane high havj ng | jght posts spaced

along the |ength of on&rsjoasrollapgbie ﬂ%’@n@ngfoiflt \4 %Wg]@éﬁl%ﬁﬁ? he present

i nvention, wherein a cg(%%thaaj,}s 12fL-ached ﬁ%o Anéigi d shaft nenber; - Fig. 2
Iy, a sP F f

illustrates schematica e View o e second enbodi nent of the
first exanple of. phevigirgsenfowarvenircofor tshasiering heweanerthel siobdét ached to a

bow menber ; platform and the secondary platform;
c. transferring power to the secondary platform through the
cable;
d. optionally directing the mobile platform to travel along the
path;
e. detecting forbidden movement along the road by the camera;

and,

f. transferring data from the camera to the control station.

Brief Description of the Figures

Fig. 1 illustrates schematically a first example of an application of the
present invention, showing a perspective view of a two-lane highway
having light posts spaced along the length of one side, comprising a
first embodiment of the present invention, wherein a camera is
attached to a rigid shaft member;
Fig. 2 illustrates schematically, a side view of the second embodiment
of the first example of the present invention, wherein the camera is
attached to a bow member;
Fig. 3 schematically illustrates, a side view of the third embodiment
of the first example of the present invention, wherein the camera is
attached to a helium balloon, and the helium balloon is attached to a
woundable flexible cable:

- Fig. 4 illustrates schematically, a side view of the fourth embodiment
of the first example of the present invention, wherein the camera is

attached to at least two pivotable rigid shaft members;



- Fig. 3 schematically illustrates, a side view of the third enbodi nent of
the first exanple of the present inventisn, wherein the canera is attached
to a helium ba)1oovevs21iand the helium balloon is attached t bl e
flexible cable; - Fig. 4 illustrates schematically, a sidgcsggéﬁgﬁggﬁe
fourth enbodi nent of the first exanple of the present invention, wherein
the canera is attached to at |east two“b‘i votable rigid shaft nenbers; WO
2007/ 004217 PCT/ 1L2006i 000764 - 14 Fig. 5a illustrates schematically, a
side view of the fifth enbodinment of the first exanple of the present

i nvention, wher eFig. thellvatmrtes schenndtiadlyed dide aievanf phafiéh antodiherdi r pl ane
is attached to a ungable flexible cable; Fig, 5b illuystrates the third
enbodi ment accor%ﬁy\%@ gy of fheraesent WY CREARr ¥ heteln: thactieretfoisa

paraglider: - FlSiaofed 1d HRUIAISR. S 2o DS SRREICH Cabhngable 1T aht
path of the airplane o Ig. 5a, 'show ng the eximim di stance 1n each
direction above flaebbaddbde;l i ne that the airplane may fly; - Fig. 5d

illustrates the dj scgnﬂecti ng erchani sngof, the present invention by which
the cabl e may “bel'tf 96dHNERES Fhedhtdembpdigtenteaccerdmgto Big. Pay¥hereias

schematically, th gﬁg&,aoifsfe(&%ggg??ggﬁcrgg{;&&m of the fifth enbodi nent;

Figs. 7a and 7b 1llustrate sc wo’addi ti onal aspects of the
fifth ermbodi ment Figiier @iustiited aasittioféenebphsrepindydadad:; flar flagsiwdithng in  the
| anding of the airplane; - Figs. 8a - 8d illustrate a preferred aspect of

t he transferringthenderdane miofig hea ppeseie thy enexigrumndistence an ¢ashst one

mobi | e direction above the cable line that the airplane may fly;

- Fig. 5d illustrates the disconnecting mechanism of the present
invention by which the cable may be disconnected from the airplane;
Fig. 6 illustrates schematically, the take offlanding mechanism of the
fifth embodiment;

Figs. 7a and 7b illustrate schematically two additional aspects of the
fifth embodiment, wherein at least one net is provided for assisting in
the landing of the airplane;

Figs. 8a — 8d illustrate a preferred aspect of the transferring
mechanism of the present invention, wherein at least one mobile
platform may interchange positions with another mobile platform
along the cable;

Fig. 9 illustrates schematically, a cross-sectional view of a fence that
1s situated at the border of a restricted area, and comprising a prior
art surveillance system;

Fig. 10 illustrates schematically, a first embodiment of a second
example of an application of the present invention, wherein the
camera is attached to a rigid shaft member;

Fig. 11 illustrates schematically, a second embodiment of a second
example of the present invention, wherein the camera is attached to a
bow member;

Fig. 12 illustrates schematically, a third embodiment of a second

example of the present invention, wherein the camera is attached to a



pl atform may interchange positions w th another nobile platform along the

cable; - Fig. 9 illustrates schematically, a cross-sectional view of a fence
that is situated at the border of a restricted area, and conprising a prior
art surveillance system - Fig. 10 illustrates schematically, a first

enbodi nrent of a second exanple of an aﬂﬁllcatlon of the present invention,
wherein the canera is attached to a rigid shaft nenber; - Fig. 11
illustrates schematically, a second enbodi nent of a second exanple of the
present invention, wherein the camera is attached to a bow nenber; - Fig.
12 iIIustraté@mSHMQMEmimai&yiwhumhhﬁdneabmﬂmaéniawhmabkékmmﬂnnbkanple of the
present inve wherein . the c ra is attached to i um bal | oon,
DG the hel T a oo ISR SRl oMl bnE &1 GE BPaesd e P, 13

i 'l ustrat essgchgme bEadnh Y whareiitieRehe£Xa ARA@c@%o & e edh Rkt rigidsasend
survei |l ance system wherein the canera is attached to at | east two pivotable

rigid shaft memdsifers; - Fig. 14a illustrates schematically, a further

embodi rent_ofr{ NEPRESERL. LALSILLEN. o MABLELALLAS SRTPIA | S.A0F AGNRALL O an

airplane, an he airplane is a {0 a w nd e cab

14b il lustr &ﬂﬁﬂenatffehtlﬁlﬁlhﬁﬂ’is endddi pent aigdaoy ahdthetadrptane id atveldd M, winkielslei n t he
canera is abFache to a paraglider; - Fig. 15 illustrates a preferred aspect
of the tranSPEPRH “mechani sm according to an enbodi nent of the present

i nvention, whgyeisp iflsdRASH f@ﬂﬁermﬁbéﬁn@mg&gﬁmg@a’ thd mv%ﬁﬁmrkgﬁmaa%@i ons
wi th anot her nobile platformal ong the cabl e; lustrates a

preferred entodianertachdd tg aguapagdidei:ng post having a base un|t for

- Fig. 15 illustrates a preferred aspect of the transferring mechanism according to an
embodiment of the present invention, wherein at least one mobile platform may
interchange positions with another mobile platform along the cable;

- Fig. 16 illustrates a preferred embodiment of a supporting post having a base unit for
supporting the cable;

- Fig. 17 illustrates a preferred embodiment of the mobile platform of the embodiment of
Fig 5a or Fig 14 traveling along cables;

- Fig. 18 illustrates an enlarged view of the orthogonal wheel members situated beneath
the mobile platform of Fig. 17;

- Fig 18A is a back perspective view of wheel members of Fig 18. removed from a cable.

- Fig. 19 illustrates a preferred embodiment of the transfer platform of an embodiment of
the present invention;

- Fig. 20 illustrates a further embodiment of the present invention, wherein the mobile
platform is an Unmanned Ground Vehicle (UGV); and

- Fig. 21 schematically illustrates an embodiment where the control station comprises a
mobile device for controlling the camera to provide images form a desired aspect and

ZO00m.

The present invention is defined by the claims, the contents of which are to



supporting the cable; - Fig. 17 illustrates a preferred enbodi nent of the
nobi |l e platform of the enbodinent of Fig 5a or Fig 14 traveling al ong
cables; - Fi johjdstrates an enl arged view of the ort onal wheel
nmenbers si tug/toe%&lgdeo#elgt h the nobile platformof Fig. 17; p&%ﬂ-@&m@gﬂq s a
back perspective view of wheel nenbers of Fig 18. renoved froma cable. -
Fig. 19 illustrates a preferred enbodi nEht of the transfer pl atform of an
enbodi ment of the present invention; - Fig. 20 illustrates a further
enbodi nent of the present invention, wherein the nobile platformis an
Unmanned Gr bemelad/ahiinbhld(eli@pﬁ)thimnhb disElogure? tf sehepeificaldry aind wit natvves an
enbodi nent e the control stat rlses a_ nobile device for
control |i ng%ﬁ@sq}%}&’ F3v it 8\‘7?8@ éjése $I5PAT b HhesrGcampagyag E&W@S Loolm
The present invention is defined by the clains, the contents of which are to
WO 2007/ 004217 PCT/ 1L2006/ 000764 -16 be read as included within the

di scl osure tfethiledspesefiptdn Olﬁtharf&eﬁéi'ﬂe&lE\mb@@nﬂeﬁtsi bed by way of

exanple with reference to the accorrpanyl ng figures. ai |l ed Description of
the Preferr dBeERFSEN heRY & b0 1prdigesed .tﬂvaerwﬂwllagcwz@f@%cf% glefecting

survei | | ance, sysfemf ar. det rtg%%tn% Jsofgl)lf’échﬁp A@V% gE10£hQ‘E 0 gkg ﬂ&x%ce in

any direction at oné or oca al on eterm ne

types of foilhiadidas aiowveaemtedetrndatd patly. ddang ajﬁﬁespd)faﬁebﬂﬂedlrﬁi)‘ﬁdrﬂélﬁt

|l ocations along a path, for instance, a long road. Neverthel ess, due to

fi nanci al aﬁa/aéwﬁﬁﬁﬁawétﬂied&ﬁ%q phiRfezent bmﬁgnmlv@gsa Péﬂl,foélmﬁtﬁil@%dl nunmber
of | aw enfor1 ({ CRIE %ﬁeﬁ gosﬁl tﬁonﬁa& 31%%h an.ar e%qtllgl c%rder to
det ect such ac IVI i es prO’V| ahce sfl)s‘fv Ravi ng 3t | east

one canera Gapat @tl@écls, only a limited number of 1aw enforcers or cameras are

positioned along such an area in order to detect such activities. By

providing a surveillance system having at least one camera capable of
traveling along the length of the road, forbidden movement or activity can

be detected at all locations along the area.

The term, "road" as used herein, includes, and is interchangeable with the
term, "path" and i1s understood to include any defined path, including a
highway, street or thoroughfare, or passageway along or across which a
vehicle, a pedestrian and/or an animal may travel, as well as a canal or
waterway along which a boat may sail, as well as a pathway having a
system of pipes through which a predetermined material is transported, and

where forbidden movement may take place.

The term, "forbidden movement" as used herein, includes traffic violations,
as well as all types of unlawful activity such as criminal activity including
mugging, pickpocketing, car break-ins and/or theft, as well as unlawfully
transporting goods or transporting unlawful goods. "Forbidden movement"
also includes any movement that may be lawful, yet forbidden on other
grounds, such as movement of animals outside of a predefined area or path.
Additionally, the term, "forbidden movement” may refer to activity that,

although presently may not be forbidden, may potentially lead to or result



traveling along the length of the road, forbidden novenent or activity can
be detected at all |ocations along the area. The term "road" as used
herein, includes, and is interchangeable with the term "path" and is

under st ood t avd bwhusle;-any defined path, including a high%@%ﬂLﬁ%&&ﬁﬁmor
t hor oughfare, or passageway al ong or across which a vehicle, a 5e estrian

and/or an aninmal. may travel, as well as_a canal or waterway al ong which a
boat may sail, as well as a pat hway havﬂﬁg a system of pipes through which
a predetermned material is transported, and where forbidden novenent may
take place. The term "forbidden novenent"” as used herein, includes traffic
vi ol ati ons, inasnlgstiul astifity, tyysbsasfthanhawfityt cdict ipoteytisiuamradecr i Thaal

activity inc]udin | ng, pickpocketing, car hreak-jns. and/or eft, as
wel | s unl At of FERLpRE G BBGAE. Bt RERsiSGR [hdnarSAT Bodds.

" For bi dden rpy&EHone @ 30rd %E%?&tﬁ&ht&%ﬁ&ﬁ%r D&l R Y REve! Mie{gen yet
forbi dden on other grounds, such as novenent "of aninals outside of a

predefi ned anewmentpatdy. potdddialliyomalit vt 4 heutrertime,” fooribstden, anvarent " may
refer to activjty that, although present]y n not be forbidden, my
potential 'y lpah i £@IBF OF sETlPR 19@%)?171'@@&%W%@Emeﬁéﬂ@@mﬂé&m‘t@év in

unl awful activity, such as the activity of a potential intruder. The
detection of "forbidden novenent” nay also refer to the detection of the
status of oriEh@®termr'eegbicesd sreabidsheedHeatinomafeys oy aidefimetlizrna Maeies a

f or bi dden gﬁye nt may potentially occur_at a future time, for iqztance, a
crack or | ¢8RIGIRE STHPBBIOPT SYBPERIAN. Jiegb 8T (RitYaG FEUMI Eha ene Y31aPTi s
transport ed. st Jdaﬁ & ﬂgccu]%/jggf[léh&t (?gil?era%ﬁlc g %%gﬁcdaﬁreﬁ"eg‘s 1{0?&([9{ $nd%of
defined area haV|ng a dividing structure or demafcation, real’or virtual
such as a feneeentiallumFantst kat8hingd thinasedpicddirkand, delineating the

restricted area's border, and for
The term, "border" as used herein, refers to the perimeter of the restricted
area. The restricted area is situated on one side of the border, and the outer

area is situated on the other side of the border.

The term, "outer area" as used herein, refers to the area outside of the
restricted area, in which activity is observed via the camera of a

surveillance system.

The term, "camera" as used herein, refers to any image acquisition device
which is capable of receiving optical rays (stills, video) or electromagnetic
radiation (RADAR based), reflected from an object and generate a visible

image of this object.

The term, "dead space" as used herein, refers to a portion of the outer area,
in which activity is unable to be observed via the camera of a surveillance

system.

The terms, "aerodynamic force", "buoyant force" and "lift force" are used
interchangeably herein, and describe forces that keep an airborne

mechanism in the air.



preventing unwanted entry into the restricted area. The term "border" as
used herein, refers to the perineter of the restricted area. The restricted
area is situated on one side of the border, and the outer area is situated
on the other side of the border. The term "outer area"” as used herein,
refers to the area outside of the restritied area, in which activity is
observed via the canera of a surveillance system The term "canera" as
used herein, refers to any image acquisition device which is capable of
receiving optical rays (stills, video) or electronmagnetic radiation (RADAR
based), refl eCtA@@loﬁ% RMhEBIBR] 8&ktrifch deRgrg BeaBiol |03 1thE GysthTBGENOTHrLRhS
object. The term ead space" as used herein, refers to a portion of the
outer area. i mnvghiieh iqptessited in @mﬁ&bleeampieb@rmblé@b«/@dtevmaOthteSy@*aneph of a

surveill ance system "aer nam rce", "buoya rce" and
"lift force" ardé?éﬁnsn %ﬁtvéoﬁ% ARG ROt % P tﬁ?t 0 ﬂyséesc P1be ‘fltél%zg Lt

keel ) an ai r botngs ofreslhafilsntiviey, bh@al@hg all f;a;&s oAtdabgugledchie b atbae) ﬂﬁ?tsﬁsfl ption
of an application of the systemof the present invention is presented in
the first exangl®¥4rticularly in terms of a systemof detecting traffic
violations, it is understood that the systemmay be utilized for all types
of unlawful activity, and along all types of roads, as descri bed above,
mutatis m ut aﬁi?dffesenCRéﬂEeﬁletméte resigibn of thetdamepolatésan mftidulee to dimeplaysicel at es

in particul ar ocati opn of .the ca and.not. t he
gl e b ot REOT P bRl PER RO el Pra Tl Bl N e
the | ens angl e rg@yvdIe @RNH@hd. @leVeRiBa] Yhe RAE af P OSIt bO B&Hr @R/ Gfhotely

reoriented accordingly, as described herein bel ow.
and repositioned and/or reoriented accordingly, as described herein below.

A first example of a surveillance system is shown in Figs. 1 through 8d. Fig. 1
shows a schematic perspective view of a two-lane highway (10) having light posts
(11a), (11b), (11c) spaced apart along the length of one side of highway (10). The
mobile platform (16) travels along cable line (12) along the length of the highway
(10), and has camera (14) connected thereto via a mechanical connection. In this
example, the mechanical connection takes the form of a rigid shaft (22). Rigid shaft
(22) comprises an elongated rod made of a single member, which is joined, at one
end (24), to camera (14), and, at the other end (25), to mobile platform (16). Rigid
shaft (22) may be straight or curved, and is positioned such that one end (24) is
elevated, preferably above highway (10). Ends (24), (25) may be fixedly joined to
camera (14) and mobile platform (16) respectively, or ends (24), (25) may be
rotatably joined thereto, wherein the rotation of shaft (22) may be controllable by a

motor (not shown).

Mobile platform (16) may be a trolley-type transporting device, such as that
described in US 5,225,863, which travels along the path of a track via cable



A first exanple of a surveillance systemis shown in Figs. | through 8d.

Fig. I shows a schematic perspective view of a two-1|ane highway (10) having
light posts (1l1a), (11b), (1llc) spaced apart along the Iength of one side
of highway (10). The nobile platforn1$16) travel s along cable line (12)
along the length of the highway (10);!@nd has camera (14) connected thereto
via a nechanical connection. In this exanple, the nechanical connection
takes the formof a rigid shaft (22). R gid shaft (22) conprises an

el ongated rod nade of a single nmenber, which is joined, at one end (24), to
camera (14)ine an g at the other end (25), to nobile platform (16). R gid
shaft (22) may be straight or curved, and is positioned such that one end
(24) is elevated, preferably above hlghmay (10). Ends (24), (25) nay be

L1 Sel ) OBy Py RRITIB Pyt IBELLS BLIL L LA HERPERLYELY: o

shaft (22)ﬂﬂa&ﬂbevﬁﬂnﬁﬁbhbﬁhiﬁmbysa notor (not shown). Mobile platforn1(16)
may be a trolley-type transporting device, such as that described in US
5,225,863, which travels along the path of a track via cable - 19- line

(12). Typi ¢abi eYhneC@l@?r@h(cili‘ll)n 0&6951'5,15 B85 1R} d&aRH RAK QT slsRm, UKiRH(;0k
day/ ni ght capabilities, as voi ce and nDtlon sensors. Cabl’e line

(12), whi chflmtl@mhsaubtonb@m@gwt édaewtawce@bkal ﬂaxé;ayr Sycsktsecma moduadi mgy e
conventi ona cabl es s._or .tracks
ronorai | - ausP B SO0 HeLA%us pE by PRy SERAST Y Sy R R0 s

shown, or layu@cages@mm‘gt {hedeSEANArd roadf KUEt & &Jerdbonglithel kepgi-ing fpoé’csroad
such as a fence, dedicated su portlng posts situated al ong the 'ength of a
fence, el edtydiehalepg) &e, 161@8t5é§ énee, elegtrigal gwifsi Hats i Yhecagpination

Al ternatively of.C%l?ﬂe a'u'vé‘lgu%tﬁé li”{@y 1& ﬁx‘éﬁ P gapelb‘?e% o4 hiagléclﬁét GRat run

essentially a ong t e gr y elevated therefrom e support
structure eﬁayﬁﬁbfgpnyameguahdng1emghdeswmﬁidknﬁh@mhﬂghmqppnaﬁnshown, or
for two- Wa)rlnar}l k%gwgé{tgd along either side of the highway, as shown, or, for two-way highways,
along the divider between lanes. Additionally, cable line (12) may run above, below or
along the side of mobile platform (16), or, alternatively, cable line (12) may run
through mobile platform (16), as in US 5,225,863. When utilized along a canal or
waterway, supporting structures may extend upwards from the bed of the waterway.

Additionally or alternatively, the cable line (12) may be supported by any system of

floating bodies that run along the length of the waterway.

The length and angle of shaft (22) with respect to mobile platform (16) is determined in
connection with the elevation of mobile platform (16) off the ground and distance from

highway (10), and height of a fence (not shown).

A second example of a surveillance system is shown in Fig. 2 in a schematic cross-
sectional side view taken along A-A of Fig. 1, and comprises all of the elements of the
first example as described above, mutatis mutandis, with the following differences. In

this example, the mechanical connection is provided in the form of a flexible



al ong the divider between |anes. Additionally, cable line (12) may run
above, below or along the side of nobile platform (16), or, alternatively,
cable line (12) may run through nobile platform (16), as in US 5,225, 863.
When utilizewosdoongsmycanal or waterway, supporting strugbyhes,dmy-gxtend
upwards fromthe bed of the waterway. Additionally or alternatively, the
cable line (12) may be supported by anyxfysten1of floating bodies that run
along the length of the waterway. The 1€ngth and angle of shaft (22) with
respect to nobile platform (16) is determned in connection with the

el evati on of nnbilgiplatforn1é16) of f the ground and di stance from _hi ghway

(10), and hBYHHBZbflisRoseuheech et thaduas) endalip obhavetoadhiy disppsed Wwaydi | | ance
systemis s A i\g. i ticC )SS- S i |\ Sl i Laken
along A-A OEPg;ﬁI"\k 3113;]&11:(5)%%@(1:%2%6%"1%;\21 & 1}‘%113 %(lt;tgégl(e)fle@éﬁltsg&gp ) t% #eje%#i rst exanple
as descri beda@beiul, offghatrse aHl a3d) of bokt 3)henfoldigwting gafdlel epcds. | n
this exanple, the mechanical connection is provided in the formof a

f1exi bl e Wolzedtiqy 0b tuavel pf mebde nlatRooes(16D0 7e4mobile MatipyB ) 6ditepelsed such
that the fr n of w (32) i i spaosed. toward . highwa 10).. At

| east one vvlgﬁ)él-%l C%&Jgesg%%%t@%g?%en&(oﬁ%’{l Othtg’\%n‘ym ']?%%B\é\&lxg%lﬁ%l tgﬁ% s}(“1<119e2’11c1)f t he

free end (3b)eatds HOWd{B2Mic fRca@(BtY BCiHORIMANRE bedtriSohMEhudidepehiian of
travel of nobile platform (16). As nobile platform (16) travels _along cable
line (12) the st seepdfatt waicki mephilekslagfosty deiwis.t heGu@?) tiseraibed 2@deat es
aer odynami c,forc Lift) on W | i ke, prot.rusi on, Thus., depending on

t he speed a%o“ liegl?%ﬁ%ﬁliul)‘%hpl‘%({lﬁg?]ﬁ?%’a%eﬁg ,mﬁéwu%?,%é ?Néng'z]ikgendpgﬁﬁlalonl ower ed

accor di ngl yis Addéld PirtteYear@draakde@f Mehé YRkt eﬂ&gfs\)vioﬂgoxlvi(&g) Rrkfaaben 1S
attached to the canera itself, The | ower end (33) of bow (3\%%2;5 preferably

pi vot abl y abtéthleld atéachstdi oemphide platiornl@P) imoxtadde allowabdwusHow nisd) to

pi vot essentially, orthogonal the direction of travel of N | at f orm
(16). The: Foratiah GEhnaian e e BaGeovhar terdl G mbhd Bademit ol and
(33) is rotation of bow (32) about the axis of the pivot at lower end (33) is

preferably restricted to a predetermined angular limit.

A third embodiment of the first example of the present invention is shown
schematically in Fig. 3, and comprises all the elements of the first
embodiment as described above, mutatis mutandis, with the following
differences. In this embodiment, the mechanical connection of the
surveillance system is provided in the form of a woundable flexible cable
(42). Additionally, camera (14) is mounted on a secondary platform that
creates or is acted upon by aerodynamic lift forces, such as a helium balloon
(45), a kite (not shown), a parachute (not shown), or a glider (not shown).

The secondary platform is connected to mobile platform (16) via cable (42).

The position of camera (14) in Fig. 3 is controlled by the combination of the
buoyant force (shown by arrow (46)) of helium balloon (45), which creates
lift that forces balloon (45) upward, and motor (49), which is connected to a
propulsion mechanism that causes balloon (45) to move in a horizontal
direction (shown by arrow (48)), or hover with respect to ground (10).
Additional forces, such as gravity, wind and tension in the cable, act on the

balloon as well. More than one motor (49) may be provided for directing



preferably restricted to a predetermned angular limt. A third enbodi nent
of the first exanple of the present invention is shown schematically in
Fig. 3, and conprises all the elenents of the first enbodi nent as descri bed

above, i abisssputann.dis, with the following diff In this
enbodi nent, the nechani cal connection of the surveil?g$ﬁgﬁgyg?gﬁ1is

provided in the formof a woundable_flexible cable (42). Additionally,
canera (14) is nmounted on a seconda?;’pl atformthat creates or is acted
upon by aerodynamic lift forces, such as a heliumballoon (45), a kite (not
shown), a parachute (not shown), or a glider (not shown). The secondary

pl at f or allscx ¢bHent & desivamebiiteetiphatf parhiqul®), 1vicadeatsl @upd@act thite positi on

of canera ((14) in.Fig. 3.is controlled by the .copbination,.of buoyant
Por oo ( ShpObsdhebibeadpfio6s CHB i bR PUBTIE ARyecti cnveradatds TTTe ¢ nat
forces bakhnon,tAplaRNaY Ghe @3N JRIA wbARY in MY ThpiistdOMRerded1i0 a

propul si on nmechani sm't hat causes ball oon (45) to nove 1n"a horizontal

di r ect i eocqrdhogwo e desiod gosd))ningof hiow exmeira (L4 espect to ground (10).
Addi ti onal forces, such as gravity, wind and tension in the cable, act on
the balloon as well. Mre than one notor (49) may be provided for directing

VO 20071908 L4 nfRed/ éhfgs?@ér%%ﬁﬂto nfobileNRLHBAA §1%?)rs{iea{,nfo§ e sigiabh e

direction, in particu , In order to counterac w nd forces that force
bal | oon ki#5)the reezndymdesi foatd & dientnt bprihe \Wxistdabiend f hexidhl es ¢chbl e (42) may
be paid.out, or. wound in appropriately by reel (41), according to the

desi red 1%%#1%@ ritiag st PRene B eﬁﬁw&%a%%k#&%% il SlgidmRct ed 1o
mobi | e f960. (3 i f.ar | 8 hekbitErhibienhagE @gynam ¢ force is
creat ed%@ tlﬁe@%% Ssi%%g%&\?vihrrll 1(1%2%\/\5%;{% asgtltehe1 Y}Iu%t gt hat glﬁs’ produced by the
wind that flows over the kite as nobile platform (16) travels along cable

line (12), and pulls the kite through the air.
( 2E)or ﬁle sepcond an(P third embod1me%ts op the first example of the present
invention, in order to correct distortion of the images received by camera

(14) due to instability of the camera resulting from the blowing of the wind,

a camera having fast image gathering capabilities, is utilized.

By utilizing woundable flexible cable (42) the user 1s capable of positioning
the camera (14) at locations at which he is unable to position the camera

(14) of the first and second embodiments.

A fourth embodiment of the first example of the present invention is shown
schematically in Fig. 4, and comprises all the elements of the first
embodiment as described above, mutatis mutandis, with the following
differences. In this embodiment, the mechanical connection of the
surveillance system comprises a rigid shaft (52) having two members (52a),
(52b), each pivotally joined, at one end, to each other, and at their other end,
to camera (14) and to mobile platform (16), respectively. Alternatively,
more than two shaft members may be present. The shaft members (52a),
(52b) pivotably rotate about respective axes, as indicated by arrows (61). At
least one motor (not shown) controls the movement of each shaft member

(628), (52b) and the camera (14) relative to each other.



For the second and third enbodi ments of the first exanple of the present
invention, in order to correct distortion of the imges received by canera
(14) due to wistoabidsetry of the canmera resulting fromthe BlW a6 6hHdkhe

wi nd, a canera having fast image gathering capabilities, is utilized. By
utilizing woundabl e flexible cable (42) the user is capable of positioning
the canera (14) at locations at which hé"is unable to position the canera
(14) of the first and second enbodi nents. A fourth enbodi ment of the first
exanple of th resent.. invention_ s shown schenmatically in Fig. 4, and
conpri ses alt %tfﬁbeg’l%é’ﬁ“b‘ﬁ?%t 8% th &rst pgmple aﬁen%’ﬁse%% 11%1‘@%’51’%%%&%&
mutatis mut apgh S fol BB Oy S SHENCES hd Blehiles BROARAIRA! . the

2 tF'?
mechani cal connection 2? tﬁ% survei'll'ance system conprises a rigid shaft
(52) havi ng emmodimieher s (&2a)ibed (H2p, maghispinvidioadly woihnede ffloemeg end, to
each other, and at their_ other end, to camera (14) and to nobile platform
(16), respectitgemges Aln dhifaembefymentyfiemarhad 4 vib ssHRPYteAehber semalplbe
present. Th . 5%@%? ( ). LV abo, re ctive
axes, as in P§§3@5d§§ﬁ§§§%mé FLigéﬂﬁgbéﬁ%%ﬁgaﬁﬂ#%&ﬁ%ﬁgtQ@ﬁ%ﬁﬁ)@@gntroIs

t he novenent(abf refahed bahtrdirnber UAVSRa)m af sl eradlds chiee c an@UAW &4bler el at i ve
to each other, WD 2007/004217 PCTI L2006/ 000764 22 A fifth enbodi nent of
the first exanplers TEheAplasentahladeonAivelasiedRf) iseanable PERAVing Fi gs.
5a and 5b, d T call _the el enen f the.third., e i ment

descri bed agi%vsél?%lggﬁ% gt%ﬁ %e%lltlr?ﬁl%’aﬁﬁtl 1ss, H%\‘/l[e%ﬁk@%%g fr}%ll‘llterc{)ivﬁnntghe g%)s ? %’écreelﬁc%éﬁi In

this enbodi nepbel, aan@i=d tylthe lesgfpPROLAEaHIY fRexifBRhBley (425 0mMItl g as
secondary platforna such as a renotely controlled airplane (65) (also
f

referred to deeEppd agbavasavhe ufligineathep! alonyeniienal) rezmotelav coatibiled UAv)

or a TCUAV (Liralzgahl e YaVhly Al RLADE: (L3 LRiCmaL& ofn thaveliad:
mvention, a restricted flight path is preferable in order to maintain flight
relatively close to the area requiring surveillance along a highway (10).
Additional advantages associated with joining airplane (65) to mobile
platform (16) via cable (42) are described herein below. This enables the
airplane (65), and particularly the camera, to be repositioned to different
desired locations in a short amount of time. Alternatively, a remotely
controlled helicopter (not shown), a motorized parachute (not shown), a
paramotor glider (paraglider) (44) (see Fig. 5b), a remotely controlled blimp
or zeppelin type of aircraft (not shown) or any Vertical Take-Off And
Landing (VTOL) aircraft may be utilized.

In the fifth embodiment of the first example, airplane (65) is capable of
positioning camera (14) at desirable angles with respect to a vehicle moving
along road (10). This is necessary in cases where the vehicle's license plate
is otherwise obstructed or difficult to detect, for instance, when the vehicle

1s tailgating or being tailgated.

According to a preferred embodiment, electrical energy is transferred to the
airplane (65) from an external source through woundable cable (42), which

is utilized to fly airplane (65) as well as to power the camera and other



in all desired directions, but is nevertheless limted in the distance it
may travel, at least by the I ength of woundabl e flexible cable (42).

Al t hough, as described above, the flight path of conventional renotely
controll Lrfbanes is generally not restricted in this manner, in the
present %9%3§?@?%ﬁ, arestricted flight path is prefe&BME2P6Wrter to
maintain flight relatively close to the area requiring surveillance along a
hi ghway (10). Additional advantageg3associated with joining airplane (65)
to mobile platform (16) via cable (42) are descri bed herein below This
enables the airplane (65), and particularly the canera, to be repositioned

to diffemdohrd dgsipaent.0ocedditiBsal Botrsheighadmauat defa hiderariféi@edati vely, a
renotely controlled helicopter (not shown), a notorized parachute (not

shown) , hetwpen anpametegtandeal ceparaad tee pirphane (GHedari ganspy 14 ienot el y

controll ed bli pehin type of ~aircrakt .(not.shqown) or. any Vertica
Take. or 1o AR qa g R ol Bt YR PRl SR A B0 W herir P
enbodi mfv%noé?efd tthetHel I8t Rxard dutdpdRlApel{Lahtive Fapgbkea dasonasi tioning
canera (14) at desirable angles with respect to a vehicle noving along road

(10). THngm& necessary in cases where the vehicle's license plate is
ot herwi se obstructed or difficult to detect, for instance, when the vehicle
is tailgating or being tailgated. According to a preferred enbodi nent,

el ectri qalshRRel Y fustidrofabRAiC tRat Hge agtdiieant®t (FSbidinemiAaaxt er nal
source through woundabl e cable (42), which is utilized to fly airplane (65)

as wel | (85) tonpdiler plahiormah) aianeblot(48) rwB e00itL00d 20T cPOTiREA6/ 000764
29, nbosy d ol o2 Lional, contisl, < gual o, dalp,are 4y anstered
woundablgeCal)®ilid2bf tldia2rall | NGl 1th LR Yh MY iR bia I3 filBE a1, as

path. The many advantages associated with the arrangement of the present

invention, as described herein, have not been exploited until now, and are

therefore inventive over all known prior art UAV systems. For instance, the

airplane of the present invention does not require a costly backup flight

system in cases of failure of the main system, as described herein below.

Additionally, a complex flight control system 1is not necessary since the

flight course is limited to a predetermined path.

According to another aspect of the fifth embodiment of the first example,
any other powering means, such as solar, battery or fuel cell may be
preferable, such as when requiring a back-up or replacement energy source.

According to one aspect of the fifth embodiment of the first example (Fig.
ba), the lower portion of cable (42) (i.e. the portion of cable (42) that is
attached to reel (41) and extends partially to airplane (65)) is capable of
conducting electricity therethrough, whereas the upper portion of cable (42)
does not conduct electricity. In this aspect, powering means, such as solar,
battery or fuel cell provide power to airplane (65) during its initial flight. If
a back-up or replacement power source is required, or if the power source
requires recharging, the upper portion of cable (42) may be reeled in to
airplane (65) and airplane may connect to the lower portion of cable (42) for

receiving electrical power therefrom. A suitable plug portion extends from



opposed to the |l ess favored, but possible alternative of using a gasoline
engine. It should he further enphasized that the arrangenent of joining

airplane (65 0t@7a®8bi1 e platform (16) via cable (42) run ter to the
conventional and intdétive met hods of utilization of a U §ﬁ%§ﬂW@ﬂm?Vpically
make use of the capability of the aerial vehicle to fly without limtation
by a defined path. The many advantageszéssociated. with the arrangenent of
the present invention, as described herein, have not been exploited until
now, and are therefore inventive over all known prior art UAV systens. For

i nstance, thae lavepbartonbdf tdige MBSBNbeingViaBéitod tclaasiitzdle sadkidt HOrt@oicoSt |y
backup flight systemin cases of failure of the main Sé%;en] as descri bed

herein bel ov%ltuaA%f%lﬁF thn andgrside phmypiaper EPYhiltesmtinmly sihet elwginorien is
necessary S's@ﬁﬁté%%’c th @{Erﬁgwg%ﬂfp%ﬁe'h{@5§§%& t%eﬁxﬁ%af%cigtsgéggt&%?mffﬁw

Accordi ng to anot her aspec

any other paoserHted areanowEusiitias csehble,(4Pattery or fuel cell may be
preferable, such as when requiring a back-up or replacenent energy source.
According to one aspect of the fifth enbodi nent of the first exanple (Fig.
5a), the lo ortion of cable (42) (i.e. the portion,of cable 4 that is
attached 1o Teal®hi ol BRRuRG Shiebha gV oo sBRih SR sy Ehtii'e. o
conducting el@etd)i dirtvts tAgh@s mlgttfghn WBpLeas thseURREI(120T tAlemativerbl e (42)
does not conduct electricity. In this aspect, powering neans, such as solar,

battery or fagéle dalel (#ﬂ)owlueh pevenitrised @fpra@nélqeéa)abélfwr |mlgV1desp¢we1t il
flight. If d, f th
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reeled in to airplane (65) and alrplane may connect to the | ower portion of
cable (42) for receiving electrical power therefrom A suitable plug
portion extefdpldrecoENWOoROORATP42 TP REH hin2 06 Q617 6%ke off and landing

mechanism, stall protection, and an uncomplicated control system, as

known according to prior art aerial systems.

Aarplane (65) preferably comprises a stabilization system having a dynamic
parameter set that adjusts the stabilization parameters in accordance with
weather conditions, the strength of airplane (65), weight changes, etc. One
such stabilization system is described in WO 2006/035429, and incorporated

fully herein by reference.

Preferably, reel (41) comprises at least one sensor for preventing woundable
cable (42) from being fully paid out until it becomes taut. Factors such as
wind speed and direction, the strength of airplane (65), the distance of
airplane (65) from mobile platform (16) and the length of cable (42) are
taken into account. When airplane (65) is in flight, a taut cable (42) may
prevent airplane (65) from proper flight. Therefore it is preferable to
maintain the length of the paid out cable (42) greater than the distance
between airplane (65) and mobile platform such that cable (42) has slack at
all times. Additionally or alternatively, a spring is situated at the end of
cable (42) fixed to reel (41) for preventing cable from becoming taut in case

cable (42) is fully paid out.



24 the |ower portion of cable (42) for being inserted to a suitable socket
portion situated at the underside of airplane (65). Alternatively, the plug
portion is situated at the underside of airplane (65) and the suitable
socket portion is situated at the |lower portion of cable (42). According to
one aspect, an internal power source, suci®Bas a notor (not shown), drives
nobile platform (16) along cable line (12). Alternatively, <cable line (12),
which is conprised of electrical cables, provide power in order to drive
nobile platform (16) along cable Iine (12). Airplane (65) optionally
conprises an automatic take off and | anding nechanism stall protection,
and an unconplicated control system as known according to prior art aerial
systens. Al ripé aRecdfticpiletienabl yiraaMpehseEera istiadnki thatlighn paystienn diaphge a
dynami c paraneter set that adjusts the stabilization parameters in

accor dance Wlached flethe REEINCB M foPBHBate pHE asthoprgtrETY éﬁ%} )pYmetieg sy to ganahie
changes, I I 9,
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ai d out unt it bec taut . C d, speed and direction,
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airplane (65) is in flight, a taut cable (42) may prevent airplane (65)
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or alternatiwekylon@ spring is situated at the end of cable (42) fixed to
reel (41) for preventing cable frombecom ng taut in case

Referring to Fig. 5d, for situations wherein forbidden activity occurs outside of the field of
view of the camera (not shown in the figure), or to allow airplane (65) to reach a destination
that it is not capable of reaching when restricted by cable (42), so that a particular image may
be viewed at a more desirable angle or at a closer range, airplane (65) comprises a mechanism
for disconnecting cable (42) therefrom. Preferably, the distal end of cable (42) is connected to
airplane (65) via a compartment (80), which comprises a releasable parachute (85). Cable (42)
is joined to ring (82) situated at the lower face of compartment (80). Compartment (80) is
joined to airplane (not shown in this figure) by at least one releasable pin (not shown) which is
released from aperture (88) on a side wall (81) of compartment. When desired, the pin may be
released by a first spring mechanism (not shown), allowing a second spring mechanism (not
shown) situated between the airplane and compartment (80) to expand forcing cable (42) to
drop to the ground. In order to prevent cable (42) from touching the ground, compartment
(80) comprises a mini -parachute (85). When the pin is released, mini-parachute (85) is
simultaneously released from its compartment to allow cable to fall slowly to the ground. Reel

(41) preferably reels in cable (42) before the free end of cable (42) reaches the ground. In



cable (42) is fully paid out. -25 Fig. 5c schematically shows a virtua
hem sphere indicating the flight path limt of airplane (located at the
origin of thewoaordisrate axis as shown by arrow (64)) whenp@fiiaehgshio a
nobile platform (not shown) via a cable (not shown). Wen stationary, the
maxi mum di stance that airplane (65) nayzgjy is indicated by done (66). It
is understood that there exists a simlar done below cable (12) limting
the flight path of airplane (65), but for purposes of clarity, only the
upper done (66) and flight path is shown and descrjbed. Airplane (65%) may
travel aIongsm%PlaRﬁh%%FW@néh%$nPH@1%$dﬁ§§apér§%% %9H%Héb¥i(%z)éﬁﬁ’i@ axes.

Addi tionally et r ] i exl sts
al ong cabl e ?(_?L%gg%\ﬁg%e%? %ﬁﬁg{n%r %(g?d#r?é}/g%gh (ﬁi%%telg{%nge.rd%? gregnl%%é"tgt Fig.
5d, for situativodsratbet ehat fvolidi ddgilaaetdivionyeosciibsm eubkl d2)pfelddodcdli el d of

view of the camera (not shown in the figure), or to allow airplane (65) to
reach a dest PA¥ET dp ¢ Hawegr: tiasfsred dpamnadt 6rbleefbhi Hyralten JPeangi éred by
cable (42), Ny Ar i r i r.abl e
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di sconnect i ngutiathbat (A)ckeh @ sitamne Pretler 4bb Wall (88) of admpaendnef(S@abl e (42)
is connected to airplane (65) via a conpartnent (80), which conprises a
rel easabl e parachute (85). Cable (42) is joined to ring (82) situated at
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(80) conprisesventtdmi - pRIAChHME (3 tiodMBN bh&/idd N ihdrigltRasedegarding
m ni - parachute (85) is _sinultaneously released fromits conpartment to
al | ow cabl e #BIHoaNKIRgG eRiegts dn tRExIgRGYItE. aipRlane (2% )sysheterabley WeRPls, i n

Cabl ,G42) st ey Lies opthefadedl o (42) reaches the ground. Tn W0

According to a preferred embodiment, Fig. 6 shows a take offllanding
mechanism comprising pad (68), which is connected to mobile platform (16)
via telescopic arm (70), which, in turn, pivots about the axis of wheel (72).
After take off, the airplane, arm (70) extends, and after landing, arm (70)
retracts. Arm (70) may be situated in any convenient location along mobile
platform (16), and may fold or compress in any manner including

telescopically, as shown.

As described above, loss of stability resulting from low flying speeds during
landing may lead to a crash landing. In the present invention, because
airplane (65) lands on a moving platform, air speed relative to the ground
does not become zero, and therefore, airplane (65) maintains stability
during landing, thereby reducing the chances of a crash landing.
Alternatively, airplane (65) may land while mobile platform (16) is

stationary.



-26 sone applications, disconnecting airplane (65) fromcable (42) may be
necessary to intercept or shoot at an aerial object |aunched by an eneny, It
i s understood that when airplane disconnects fromcable (42), electrical
power i swaxohomger transferred through cable (42) thepei@Lrobddobig t he

di sconnecting procedure, he electrical connector, or plug (not shown) is

pul 'ed out of socket (86) situated_at.the side wall (83) of conpartnent
(80). The present invention nay additionally be used for identifying and
tracking foot prints or other prints in the ground by flying in close

R Geogr i 870%Af OTTARNGH SRy B Sy AT age BERT i Gohg the
a Geogr i g the
present yAMer] 1180; (FhetaRYs A TATRAL A% %Ol\ﬁcq% b13f Of REASM g di ng
surrounding objects in proximty to airplane (6 ? such"as a tree or pole,

whi ch mextileimd twedthef| ccg’rdltlpaas hanAcamr dtllmgeibne aeqsrreenfm@ﬂ]yedlseldaedaﬂent Fig. 6

shows a take_ofli ndi |sn1co ris whi ch i s connected
o moby IFSPYTURRGT dPeEos Crpea g, BEeor BRPE (70 B ERo! (AHOERR ot vor <

about t hRsaXi Sy ‘Qﬂ’ﬁ?é 1£17§) landBfit gésﬁl@llfeoﬁ)fﬂad G aﬂHeE’JeWPat Pera@;( 70)

extends, and after |anding, arm( retracts. Arm (70) ‘may be situated in
any conwemheﬂy ummﬁnnnngahungnnmmmmeevamaﬁumny(ﬂ@ﬁppﬁnﬂﬂnawemﬁkd or

conpr ess any manner including telescopically, as shown. As described
above, F@gglﬁ?mstablllty resulting fromlow flying speeds during |anding
may lead to a crash landing. In the present invention, because airplane
(65) lands on a noving platform air speed relative to the ground does not
becone z[eamlingr@iﬂhe@é}) goms pbd pl68ndo (Ghle Makntfai Misrtheakddsidting duor i ng

| andi ng, er eby redugi t he chances cra and| . Alternatlvely,
ai rpl ane%ue %layfaingnfﬂ%#@l@ Spg maﬁlf g i@}é [iding gide

(76) may alternatively be connected to arm (70) or mobile platform (16)

itself. Additionally or alternatively, cable (42) may be further stabilized by

a controllable mechanism, which comprises base (77) and guide (79),

rotatably joined by pivoting member (78).

Additionally or alternatively, a system for guiding airplane (65) to land on
pad (68) is provided, comprising at least one sensor (not shown) joined to
take off/landing mechanism, which is preferably a transmitter/receiver that
gsends and receives signals to and from a receiving/transmitting sensor
located on the underside of airplane (65). The system interprets the sensed
signals and uses them to generate control signals to fly (or, pull) the plane
to a safe landing, for instance, by indicating the paid out length of cable (42)
and the distance of airplane (65) from pad (68). The transmitter may
additionally transmit data between objects, such as additional surveillance

airplanes, that are within range of airplane (65).

According to a preferred embodiment, airplane (65) comprises an automatic
flight control system, which utilizes GPS as well as autopilot, for guiding
and positioning during flight with respect to other mobile platforms (16)
that are present in the surveillance system, to identify the location of the

gathered images, etc. A global control system, for verifying open air space



stationary. WD 2007/004217 PCT/1L2006/ 000764 27 _ The present invention
conprises a further advantage over conventional UAV' s in that whereas sone
UAV's may be incapable of flying during extrene weather conditions, and are

t herefore, Q&é?&%k&bky usel ess as surveillance tools duﬂgﬂﬂgﬁﬁk vobd e,

ai rplane (65) may patrol around a desired path while in € osition
on pad (68), thereby at least partially_performng its m ssion even during
non-opti mal weat her conditions. Landin 8guide (76) joins pad (68) to cable
(42) for further assisting in guiding airplane (65) along a desired path
during landi ng. Landing guide (76) nmay alternatively be connected to arm
(70) or nobifte Pleatfighin p28) 15 trnsbible Abdi t ngnateyired. al tekdnidonalst yor cabl e

42 be furth tabilized b trollable ) i i ch i
bane (o artthGie ) §hedid Sho e g G SR o DR R g fOPr ! o6
Addi tional | y1&g @hd ?hﬂﬁltdf\i@bbﬂe Blatyhe M é)oLuMiadi N%HRl B RRENEORKd 6f | and on

pad (68) is provide conprising at |east one sensor (not shown) joined to

t ake of f/| arvdbleg (FBrhiomi gwpvidighai sigmeéf enditdtynm theansreciseergepgp@hier t hat
sends and recejyes, signals to and.froma receiving/transm..tin enspr

| ocat ed on fﬁ%“%ﬂﬁ%?égﬁéc%fe%?¥pl3HE’F%§P?1 bﬁgﬁg?éﬂv?Zﬂgfﬁfgggé?ﬁﬁpsensed
signal s and g#sgsait %e?aﬁfﬁc@l%@eééﬁsﬁr,c@m rRbesd®ial Sot@nbied 6Prthapuhbiild he
plane to a safe landing, for instance, by indicating the paid out |ength of
cabl e (42) mdadotrhenay be&mowrof airplane (65) frompad (68). The transmitter

may additionally transmt data between objects, such as additional
surveillance airplanes, that are within range of airplane (65). According

to a preferregiemedi ABNLne HPLANG{LD) vERAIPIAI AR SWHPTBRRADAR for

detecting surrounding objects.

According to a preferred embodiment, airplane (65) comprises an emergency
landing mechanism, wherein the mobile platform stops traveling along
cable (12) and airplane (65) is immediately forced to land, in cases such as
loss of power from the energy source or loss of communication with the GPS
signal. Additionally or alternatively, a back-up power source is provided, as
described above, to either allow airplane (65) to continue to fly, or to avoid

airplane (65) from crashing as it performs its emergency landing.

In order to minimize the number of movements that airplane (65) is
required to perform, particularly during the landing procedure, mobile
platform (16) is preferably positioned along cable (12) at the closest location
to airplane (65) without allowing cable (42) to become taut, as described

herein above.

According to one aspect of the fifth embodiment of the first example, a
banner (not shown) having a public service announcement is attached to

airplane (65).

According to another aspect, one or more additional cameras (not shown) is

directly affixed to mobile platform (16).



flight control system which utilizes GPS as well as autopilot, for guiding
and positioning during flight wwth respect to other nobile platforns (16)
that are present in the surveillance system to identify the |ocation of the
gat hered |rr(g? etc. A global control system for verifying open air space
VO 2007/ 0042 1% 78431712006/ 000764 -28 for the flight pRH/IL0pEMSHDl e but
not required. Additionally or alternatively, sensors (not shown) are
positioned at a plurality of |ocations- along the path of nobile platform
(16), such as at the supporting posts of cable (12) for providing a signal

i ndicating the preci se geographic coordinates of each sensor. Thus, when a
nmobile platform (16) is situated at or near a particul ar sensor, the
geographi ¢ coordi nates of that nobile platformmy be known. Optionally,

ai r pl ane Ao&ding npanstseraadpiesiual thienfith lanﬁmdlmuﬁhoﬁﬁm%ﬁﬁl%xbmple,dm ecting
surroundi ng objects. Accor ding to a preferred, enbodinent, ai rE 5@;& (65)
conpri se§xaﬁn@%@?g%ﬁ’fc@ FaRBeWE 1AE0Ban?s FMNARS fh tqlpREORIHIR f orm st ops

travel | ng,ALONG e fR B (AR AT KOBYod) s Al £t yecwl gd to land,

in cases suc e ene e or loss o

comuni Cathecslm]cvmilllant:@@l@?&e &lsgﬂabtur&dohotﬂmnpdd ynair stadviier foatlauéing. a back- up
power source is provided, as_. descrjbed ab? to either_allow. airplane (65)

to conti mied ¢99) gy berespangedifar I%Eic}flﬁge%“efo ) iy PW&Pa%lllﬁ‘ﬁjme&laP? per f or ns
Its errerg{%%ytol 3L Ng¢r | E\%O%%t%p ”MH ”}ezc?aétnf‘g ”t]lés’fl&gdéﬁﬁf E’B;]éefiﬁ hs t hat

ai r pl ane requir rm particu di ng
procedur eesparbiviedy. p’l[’élbfs@fpﬁrd @16)s (3)pielendbitivnpisi ti @ﬂ]’&ﬁ}natméﬂg' bable (12)
at the closest logcation to airplane 65 wi t hout al | owi ng cabl ? é42) to
becone t amyotaglcy fddablepen mqﬁépﬁ%a@b@ Y f01m in order to expand and fol

net (90) when desired. Preferably, arms (92) comprise a cushion (94) for
absorbing the impact of the wings of airplane (65), thereby providing a safe
landing environment, and preventing possible damage to the wings of
airplane (65) during landing. Cushion (94) comprises any padding or
sponge-like material. Additionally or alternatively, the upper surface (17) of
mobile platform (16) comprises one or more cushions (not shown) for

providing a safe landing environment.

Fig. 7b shows an alternative aspect of the fifth embodiment of the first
example, wherein pad (68) comprises two surfaces (69) that extend towards
reel (41). Each of two nets (91) is hingedly attached at its one end to each
surface (69), and at its other end to arced members (84). Cushion (94) is
situated along the longitudinal edges of pad (68), for absorbing the impact of
the wings of airplane (65) during landing. When cable (42) further pulls
airplane (65) (not shown in the figure), the wings contact nets (91). If
desirable, nets (91) may be rotated inwardly about their hinges, thereby

causing arced members (84) to fold over and secure the wings on pad (68).

Optionally, the wings of airplane (65) may be foldable or retractable

subseguent to landing to avoid potential damage to the wings while not in

use.



According to one aspect of the fifth enbodi nent of the first exanple, a
banner (not shown) having a public service announcenent is attached to

ai rpl ane (65)woAgE@nfing to anot her aspect, one or nore ad%/%@)g}/) arer as
8531

(not shown) is directly affixed to nobile platform (16). 7
PCT/ 1L2006/ 000764 -29 According to another aspect of the fifth enbodi nent
of the first exanple, an expandable net3Q90) is shown in Fig. 7a, connected
to telescopic arnms (92), which extend fromnobile platform (16). Net (90)
is adapted for receiving the surveillance airplane as it returns to the pad
(not shown) facoddanglitomg prdfetred W botiynene Exhangdedeitoinveanidnngnae fhahded in

order to allow airp|ane .(65 o take off, by extending and retracting
t el escopi ¢ aPhg {Yg2)e, plart@éﬁlebtqs\ﬁéff“iﬁls ?@1&%@5’?{5@ imér%)’(‘%reh%ﬁa%mwgnal |y

~or alternati | [ .0l : LN order
to expand anga%%lg? (1n tﬁ{%%g?ﬁ'lu 15%’ aglzgcinfeeoﬁ rh&’gg?b é?%??ﬁé%% g%&?g)f;(%%n se a
~cushi on (94) Stre aBbsobide ndatibems npéctraotl thmgwilgsamt @ibigllare(125)ke
t hereby providing a safe, Iandingbpnvironnent, and preventing possible

damage to t héedilhgs a8f string pihgnenlyempydinri orp maetdlenglattushi(d®) ¢osvikdnpri ses
ddi L ik bal . Additi | y: t t] th
any Padd 19 9his BR8] Les TRUPLL e e oDl Yog Bl benpid Kabtd e

(not shown) fierm cableViigd () arseddph@acitng deire hoTbeatibn Holy tHH cshievisnean
alternative aspect of the fifth enbodiment of the first exanple, wherein

pad (68) comﬁl')ses two surfaces (69) that extend towards reel. (41). Each
of two nets (91) is hingedly attached at its one end to each surface (69),
and at its other end to arced nenbers (84). Cushion (94) is situated al ong

the | ongi tudimal sdgeswel tR3d (&fle 1RTo3RS Oor1BhNTatde(1bbRa&ktof remotely
controlled airplanes (65a) and (65b) connected respectively to each platform
(16a), (16b) via cable (42). When it is desired for mobile platform (16a) to
interchange positions with mobile platform (16b) along cable (12),
transferring system (100) of the present invention is utilized, as described

herein below.

It should be noted that although cable lines (12), (12b)-(12d) shown in Figs.
8a — 8c comprise only one cable per line, and the accompanying description,
therefore, relates to an embodiment with only one cable, this is for
illustrative purposes only. As described above, the cable lines of the present
invention may comprise any number of cables, and thus, operates according

to the principles described herein, mutatis mutandis.

As seen in Fig. 8a, mobile platforms (16a), (16b) travel along cable line (12)
to transfer platform (110a) and (110b) respectively. Fig. 8b shows transfer
platform (110a) of Fig. 8a, enlarged and detailed, comprising fixed end
portions (104) and (106), and sliding central portion (108). Kach portion
(104), (106), (108) comprises at least one cable, and a rail for supporting the

cable, as described herein below.

Mobile platform (16a) travels along cable (12) to cable (112a'), which is



the wings of airplane (65) during | anding. Wien cable (42) further pulls
airplane (65) (not shown in the figure), the wngs contact nets (91). If
desirable, nets (91) may be rotated i nwardly about their hinges, thereby
causi ng woced/orenbers (84) to fold over and secure theCwings/oomwepad (68).
Optionally, the wings of airplane (65) may be fol dable or retractable
subsequent to landing to avoid potential damage to the wings while not in
use. WD 2007/ 004217 PCTnL2006/ 000764 - 30 According to a preferred
enbodi nent of the present invention, nore than one nobile platform (16)

travel s al on ble Lin , erei n each,.nobi|l e.. plat f or. 1 ma

corr\r/)ri sesuQHQ&SazbSb?mlil Iﬁéﬁe(fjritgj%i)l ??\éﬂ{eg“’ l;?%elaé% ! bg@ alf)]cgseg?: ac%lﬁl@éa@;{rl m%bi | e

pl at f or @ o6A6dnd eanR)diRleandrithe 5avElisakheatd BE hdrhle bldkeornPgads),on a
string, the only way for one nobile platform (16) to switch positions or to

pass eachhathervizdadngl2®e vdabh erkipravered)bsi @ motdre (rasrahwedh) faterp, cabl e |i ne

12 | d.at di ff t | ti | le li 12). Fig.
b2 Showe PERInABTHE JRaPH oA T8 a)LOahA A B 1 (ERGEEPy ™ Bt  of | ed”
ai r pl aneffgdﬂega)m@fhﬁg&\%)ngp@ra?%ﬁga_[ eapeqtbyehy atiene@chitp! &id esm (M),

e
(16b) via cable (42). enit is desired for nobile platform (16a) to
i nt er chaigRaypasetdbynsllowiny mobilk eplptfatihoflfe) t6bynahoago dabved {lody,

LSt 100 SYH] SO0l LS Bresegty | mienti qn L 14 zer o descr i bec
Showe | it Ayt RISy smySab eyt Mecoane
cabl e, tMigec) and qil12d), lnespectivelse [Blidingesnonl yporfisnd@es) ibetifadldee, the
cabl e | Itgggsvogrsélgealggge ?glqgc;[ves (114) to align central rail (112b) with either end

rail (112¢) or (112d), depending on which cable line (12¢) or (12d) is

supporting the other mobile platform (16b), as described below. In other

words, for instance, if cable line (12¢) is supporting mobile platform (16b),

central rail (112b) will be aligned with cable line (12d). Mobile platform

(16a) continues to travel along cable (112¢") or (1124"), to cable line (12¢) or

(12d), accordingly.

Simultaneously, or separately, mobile platform (16b) travels onto fixed end
portion (106) of transfer platform (110a) by traveling along cable line (12c)
or (12d), each of which continues to cable (112¢") or (112d"), respectively.
Mobile platform (16b) contiﬁues to travel until it reaches stoppers (106c) or
(106d). When mobile platform (16a) is not situated on transfer platform
(110a), sliding central portion (108) can be shifted to align central rail
(112b) with end rail (112¢) or (112d), thereby allowing mobile platform (16b)
to continue traveling along cable (112b") until reaching stoppers (106¢') or
(106d"). Sliding central portion can then be shifted to align central rail
(112b) with end rail (112a), thereby allowing mobile platform (16b) to

continue traveling to cable (12).

Transfer platform (110b), although not shown in the figures, is essentially

the mirror image of transfer platform (110a), and performs the same



invention may conprise any nunber of cables, and thus, operates according
to the principles described herein, nautatis inutandis. As seen in Fig. 8a,
nobile platfornms (16a), (16b) travel along cable line (12) to transfer

platform (1 110b) respectively. Fig. 8b shows tr r tform
(110a) of FW@E%ZQO%% arged and detail ed, conprising fi xegq %06/%0@%(? i ons

(104) and (106) and sliding central portion (108). Each portion (104),
(106), (108) conprises at |east one cabl%; and a rail for supporting the
cabl e, as described herein below Mbile platform (1l6a) travels al ong cable
(12) to cable (112a'), which is WD 2007/004217 PCT/1L2006/ 000764 31
supported bypandionaids (dstPdpd(dsvbesir tvepsfeiningimobiBeplatkirgn (Bb)altidint i onal |y
shows one enbadi nent. of the traveling means> of npbile pl tform%lGa
wher ei n wheét (mélzm.eea rg4ls %%eiéwédlh%daawdéngl(ynap iﬁbws Btidige,

her eby drl WAl ERR1AL] 86 (AORAL 000 (FRRYS: (1)) (B By BABR, 112y he

figure). erri central Ilgne nd rail
(112a), thereby all owi ng nobile platform (16a) to continue to travel aI ong
cable (112 unt|I reachi ng stopper SCZt(ilOGb Cabl e_lines £12c) and (12
continue fréma@a t@gw(tm@rrﬁnaﬁ@epm Y)oneWﬁwﬁehp@tiqué 1Qeg oy 1 &0k ral l's
(112c) and sSPgc: n t por 08) ftable
transversel %ﬁly 8?5%\%5 }éﬁdl‘%) hé{f' 19‘ 1%1 :l‘%f 1]3?“861&? Tﬁe%hl)u dltf}%ﬁglg\gl t her

end rail (lih%@ﬁloﬁé a{dnk2eho S@J@@eéméwm@n Mmﬂs ©ab| ﬁlouleepléﬂiapmsqns@lZd) i's
supporting the other nobile platform (16b% as described bel ow. In other
words, for iengt@hbergvel é@tﬁs@dl enﬁepemms 1§)4%@p§0(r195h689m§3m1§7%137p| itk m
(16b), centr

platform (i 3’)118 %ﬁtif( 112(?%@ t5 E%F‘t ag%@ol(ﬁ%)(lz%glc?g? ?ﬁ( Zgﬁsbd\/bgl Lgbl e

line (12c) oQMatfdri2dl6aneereld REl dable hne (120) according to the operations as
described above. Fig. 8d shows cable line (12p), which, although not shown
in the figure, extends from transfer platform (110a), preferably at a
distance away from cable line (12d), and terminates at a supporting post
(not shown). Mobile platform (16a) is temporarily parked on cable line (12p)
while mobile platform (16b) is transferred to cable (12), or, at least to fixed
end portion (104). Mobile platform (16a) can then travel back to end fixed
portion (106), and continue to sliding central portion (108), and then to end

rail {12d), according to the operations ad described above.

Depending on the nature and length of the highway (10) that is under
surveillance, as well as the number, type and speed of the mobile platforms,
a plurality of transfer systems (100) may be provided along the highway (10)

at predetermined distances from each other.

Additionally, it should be noted that the process as described above may
take place while airplane is in a landing position on mobile platform, or
airborne. When landed, the width of the transfer platform (110a) is wide

enough to accommodate both airplane (65a) and airplane (65b).

For all embodiments, a control station (not shown in figures) is provided for

receiving and processing data from and transferring data to camera (14). In



Si mul t aneously, or separately, nobile platform (16b) travels onto fixed end
portion (106) of transfer platform (110a) by traveling along cable |ine
(12c) or (12d), each of which continues to cable (112c') or (112d'),

respect iwghdoofppi l e platform (16b) continues to tr reaches
stoppers (106¢c) or (106d). When nobile platform (162%/@']/“9(% “'1)07 tuat ed on

transfer platform (110a), sliding central portion (108) can be shifted to
align central rail (112b) with emd3ail (112c) or:(112d), thereby all owi ng
nobile platform (16b) to continue traveling along cable (112b') until

reaching stoppers (106¢c') or (106d'). Sliding central portion can then be

shi ft edpd@iclidgnheesdtadl s@itlon (sliZpgblwi dfhcmﬂ)lhﬁigltl{elihﬁﬁf)emehﬂﬁedsfeby al | owi ng
nobile platform (16b) to _continue traveling to cable Transfer
pl atfor wmqlrpoblyl) Howbugibacinedn el hish ithe lengis é%smpge%gl@ﬁweaqw y the

mrror j,mage of tra%%}e&é tf8 1%1129 1pa% eraﬂmv%fef g(lﬁ? %g% salﬁlV\D

2007/ 00421 1%% operations as above for

t ransf egdith@ éﬂ@bﬂoheacmlﬁbﬁ@nwc()ﬁﬁ*@)s fhomoveat® dndepéradiod of efigerrails (112c)
or (112d) accordingly, and for transferring nobile platform (16a) from one

of and mavkble( @qmpwn@rtq(qfldce) preseoalngention (rmtt}dlnglmomleapla Hat i ve

or dor ¢ D0 PEARRRTD: (AT biohsiee. cRaver e atr P et 2 PEe one. ol ong t he

sane caldhfrbll H@tiohNml! '§e ¢a8telibidied Phakitab iRl {nl @éxmﬁ’ﬁ},d t§ ¥@Ble travel to
fixed end portions (104) and (106) respectively nobil e platform

(16b) i &nsitl@xat e@d@mw@a e thd .cpdirobsysi@in em@szLi@dmpbﬂmm peatigrlagy f or m ( 16a)

v REhlE | R AASER Sl a0, 3 SRRLBLIGHS Bhoydipgy! bed above
ext ends uf,Qm.t paRsk %r RL-atdronmd 3:&190‘1‘?)1’ sialerafier, %tndadaﬁl' pLanss away from

cable line (12d and term nates at a supporting post
camera (14) and the control station.

The control station typically comprises at least a computer having an input
device for inputting data and/or instructions required to be transferred to
the above mentioned movable components. Information may be transferred
over a wire/cable, or wirelessly. The control station preferably additionally
comprises an output device such as a display monitor for indicating relevant
data regarding the movable components. The display monitor preferably
visually indicates at least the position of airplane (65) with respect to other
components of the surveillance system of the present invention, as well as

with respect to the surroundings.

Fig. 21 schematically illustrates an embodiment where the control station
comprises a mobile device for controlling the camera to provide images form
a desired aspect and zoom. In this example, the control station may
comprise a handheld Personal Digital Assistant (PDA), which comprises all
of the necessary features for controlling the movable components of the
present invention, for instance, controlling the focus of the camera and the

camera angle with respect to the forbidden movement.

Since the path or road along which the forbidden movement is detected is



(not shown). Mbile platform (16a) is tenporarily parked on cable line (12p)
while nobile platform (16b) is transferred to cable (12), or, at least to
fixed end portion (104). Mbile platform (16a) can then travel back to end
fixed porti oBWOF198Y421and continue to sliding central portRGHIEWOB)764and
then to end ra 7 (12d), according to the operations ad descri bed above.
Dependi ng on the nature and |ength of thg highway (10) that is under
surveillance, as well as the nunber; type and speed of the nobile platforns,
a plurality of transfer systenms (100) may be provided al ong the highway (10)

at predeterm ned distances fromeach other.. Additionally, it shqul.d be noted
that the proﬁﬁg@uﬁ§mﬁ@gc&%Beﬂngkﬁvgmﬁ§9-pf%%bggVa@@p&ﬁﬁlé Q?Vﬁg nkReE i n a
~landi ng posi Q598 410k f - i or'WreRelandedys ihfag.a dt h of
the transfer pIa%fo%ﬂ?&f#%ﬁ@h?%1&?%%ag&%éﬁgﬁpgﬁﬂgé%ggﬁnaéﬁgggo{ﬁ ai?plane
(65a) and ai Epl,ambichGS5ky) hutdmgakithenimodivaenilss, a eobicnblr lstatiomor fcene shown

in figures) i rovided for . receiving and processjing data from and
transferri ngag‘a Sf’ba@é?llf%raaw(“ig W AL W%d%ﬁ@t%?ﬁ?“?@?ﬁﬂ@%’ﬁé@@?éﬁ - 33

parti cul ar, S i I St Qnt I e t of
Carera ( 1a), 1EafORbl AhorbBid 3o Sri6ARA e Rl NeRhidhd MEARKCTHE Ve 1o
the ground, pgerseelwhasvikhes posbtdianhefdswihdrvisevahl dcfingphaehrties Them
control station additionally controls the novenment and operation of other
movabl e conpBREFEBEFfOfHEW I YERE 4 BxaRsad FerTerentrlidry swehidser pirardlorm

(16). il ane 05}, TR (49) 1o 0l AMaL] TEIDALS, 0983y, CBAD)e Sl The

control station nay be renp 0 situated@ in proximty to cable

line (12). Addbtdfanatldn3 isherapbidaligl caitsdlRibleaydbée il {12 aygsical ranary.
Addi tionally, the nmechanical connector of all enbodi nents provides a

transfer neansiefGrtadmopedlidmpiabtmn the shagrarswiplamerlladdediasiebet-Heen
orientation of cone 213 around its vertex is graphically controllable, as well,
and defines the required aspect of view. The virtual cone 213 is then
transmitted and translated to an enlarged virtual cone 216, which
corresponds to the physical 3-D orientation of the arrival path of airplane
65. Thus, the person can use the graphical capability of the PDA 212 to fully

predefine the desired 3-D arriving path of cameral4.

Using a satellite system such as GPS, specific coordinates or alternatively a
particular object 211 desired to be viewed are input to the input device of
the control station and the airplane may be automatically directed to said
coordinates or object using automatic pilot system and automatic stabilizing
system (VTOL). The camera 14 attached to the airplane 65 may be oriented
to view the desired object 211 accordingly, without further instruction from

the control station.

When airplane (65) of the fifth embodiment is preparing to land on mobile
platform (16), the display monitor of the control station preferably displays
the preferred flight path to be used, in order to aide the user situated at the
control station to guide airplane (65) to land safely on mobile platform (16).
The flight path may be indicated by displaying virtual preferred boundaries

on either side of airplane (63) as it appears on the monitor, leading to



canera (14) and the control station. The control station typically conprises
at |least a conputer having an input device for inputting data and/or
instructions required to be transferred to the above nentioned novabl e
conmponengg.aodibheyati on may be transferred over a mﬁ*@bﬁggkﬁ or
wirelessly. The control station preferably additional ’P?@és an out put
devi ce such as a display nonitor for indicating relevant data regarding the
movabl e conponents. The di splay nonist-or preferably visually indicates at

| east the position of airplane (65) with respect to other conponents of the
surveillance system of the present invention, as well as wth respect to

t he surmeundifggorhi @6),2b. pe&beMAbyGalonYfrbhl Hsd padfesrednp £iRbadiment where the
control station conprises a nobile device for controlllng the canera to
provi delandegss form a desired aspect and zoom In this exanple, the control
station may conprise a handhel d Personal Digital Assistant (PDA), which

conprises all of the necessary features for controlling the novable
CoNponent&»@in c%t f@aﬂ%ﬁl&ﬁﬁﬁnehﬁ%’@f‘ﬁﬂ@ 1esEﬁf Ik RACE eaRie@ hiden the focus of
the canera an canmera ang h respect to the forbidden novenent.

Si nce tfoe lpm:bhtlm ﬁmadexaquﬂg amlrd (thets’@eorﬁct)rdmduﬂﬂ ardesemed éled@tnect ed is WO
2007/ 004217 PCT/ 11 2006/ g g@e ed term ned, the contr station
pr ef er abi)7aitsisI SRAeTalOqd: PJI’?FE 1C8 FRENSF WA A1te 3178 FeP 19Feq H)él %*opogr aphy of

the pat %heoﬁ pdfalt @Eté}ﬁeeﬁétw%é@?'t%e{a%?&a @H@thé""ﬁh&dlle‘ ?]ha%fo%i ! %“tglew' th

wi ndows a particular Tocation or scene i's exanple, a w ndow
211 mayfitxe epn‘e&dmmﬂ (ohbothr ezeamp]mse))sbhenﬁobﬂa)conneramaraud myturlnethIBDA 212,
ocat i

he desPREtH T oir SR d8fi & E KBTS FEST2B N HAG ALpECE BE TR by using a
gr aphi cal, of ePLES @RLALALO ofSe DR cBol it ki teBthan or equal to the total

distance of the projection of the spatial distance between the camera and the

location of the forbidden movement, and of the projection of the spatial

distance between the location of the forbidden movement and the mobile

platform. In all other embbdiments the length of the projection is

adjustable by altering the position of the camera by moving the mechanical

connector and/or the secondary platform as desired.

A second example of an application of the present invention is shown in
Figs. 9 through 15 wherein the present invention may be utilized as a
surveillance system for detecting potential intruders. When attempting to
enter a restricted area, an intruder typically hides within the dead space
outside of the restricted area so as not to be detected by the surveillance
system. By positioning a camera outside of the restricted area the amount

of dead space available for an intruder to hide therein is reduced.
The embodiments and each of the components described herein below for
the second example comprise all of the features and advantages of the

embodiments as described herein for the first example, mutatis mutandis.

A schematic cross-sectional side view of a prior art surveillance system is



D cone 213 with respect to an image 214 of building 210, The size of base
27.5 of cone 213 is graphically controllable and defines the required zoom
The vertex of cone 213 points on the i mage of wi ndow 211. The desired 3-D
orientati on ofVéWHE"Y3 around its vertex is graphical ly JSHILAOGANIE, as
wel |, and defines the required aspect of view. The virtual cone 213 is then
transmtted and translated to an enlargeg virtual cone 216, which
corresponds to the physical 3-D orientation of the arrival path of airplane
65. Thus, the person can use the graphical capability of the PDA 212 to

full define the.desired 3- i th of i
Lol 1 Do ot WTEaT Whets PhE R A SuPahf of inS BRER T} (ks Tpieg
particul ar ofj &leidt}, daght eded'9 tREt ¥haved Alke (1NPMEo tOft-REY IRk dexi ce of

the control station and the airplane nmay be automatically directed to said
coor di nat es 'bestobjtedtanesi ngsake@manider purotillaysd. enTaadswwedinice csystabi | i zi ng

system (VTOL). The canera 1 ttached to the airplane.65 may be oriented to
vi ew t he des‘%mlﬁ?ﬁ &t lg'iiﬁ%fg%‘é? d@ﬁblaﬁd W{nﬁﬁ%taﬁgr Wﬁ’éal ilﬁslf’PHBﬁdpﬁnf rom
the control stk OptatioriPgReR] r@x'mf?rﬁ% %Eé@eiﬂé?{?h%yéﬂe%% %W'xﬁﬁ%g' for

preparing to Il and on nobile " platform (16), e display nonitor of the
control st atidatipelef enablareds sptlays fot berveilefieerddhil paghhetpatd & pribes,used,

in order to aide the yser situ teg at the control statfton t o gui de airpl ane
(65) to | and“safet yRu IﬁeFéC%Iea Pohipiangs) for pREoinghhe Hartembgtrisen

i ndi cated by,gdi b jrtual preferred boundaries on either side of

ai rpl ane (6551 %B??Maggégﬁléé%n the nonitor, leading to WD 2007/004217

PCT/ 1 L2006/ 000764 -35 nobile platform (16), to prevent deviation fromthe

preferred path durin | andi n%. Accor.di n%_to al'l  enmbodi nepts of the present
L ,u) may hide behind an object (18) such as a tree, or, a

i nvention asf’d@%??lﬁgﬁltﬁ‘é @i
potential intruder (21) may stand in the dead space (4), marked by hatch
lines, wherein neither location is within the camera's (14) visual range, and

thereby remain undetected.

A first embodiment of the second example of the present invention is shown
in Fig. 10, comprising all the features of the prior art surveillance system of
Fig. 1 and of the first embodiment of the first example, however, in the
present invention, camera (14) is situated above outer area (2). Camera (14)
is connected to mobile platform (16) by a mechanical connection, which, in
this embodiment takes the form of a rigid shaft (22). Rigid shaft (22)
comprises an elongated rod made of a single member, which is rigidly fixed,
at one end (24), to camera (14), and, at the other end (25), to mobile
platform (16). Rigid shaft (22) may be straight or curved, and is positioned
such that one end (24) is elevated, preferably above the outer area (2).
Hence, camera (14) can obtain an unobstructed view of a wide section of

outer area (2) that surrounds fence (11).

The length and angle of shaft (22) with respect to mobile platform (16) is
determined in connection with the elevation of mobile platform (16) off the
ground and distance from fence (11), and the height of the fence. For

applications where the system is utilized in patrolling territorial borders,



for both the first exanple and the second exanple as described herein
below, it is understood that the mechanical connector creates a projection
of the spatial distance between the canmera and the nobile platform In the

first enipgbhdre f both exanples), the nobile conne nd in turn the
proj ecti on, |SM$?£€d and is typically |longer than the%&ﬁﬁ%ﬁﬁdﬁmyﬁ
surveillance road. Thus, the length of the projection is greater than or
equal to the total di stance of t he 3gr-oj ection of the spatial distance

bet ween the canera and the |[|ocation of the forbidden novenent, and of the
projection of the spatial distance between the |ocation of the forbidden

novementc,andat ) mokit! ly meaélf@itaa h MR teaOtHRe s QRBRUIABIRL SechbPBnkengt h of
the projection is adjustable by altering the position of the canmera by

movi ng tteenterchéionehlaw.connect or and/ or the secondary platformas desired. A
second exanpl e of an application of the present invention is shown in Figs.
9 through 15 wherein the present invention may be utilized as a

survei | | ance. sy e diflendeiregld oAt &%ﬁb M“’El{élg%s%nt%%n%ﬁ%p“ ng to

enter a restricted area, an |ntru er typically des wthin the dead space
out si de Sfovtrhecheasttidadtyeich Elrgeal,sm(hsompnse@allbef ti&t(dem@ahtbyf theefisir vei | | ance

system B SItIO % a carrera o t si de of. t(?e restricted area%iié.he anount
of dead @éé@@nﬁg.q afgﬁ eS§cgpd eﬁﬁ‘amﬁ?@&e eSCHPRT FROY e RTHIS NPEHGERd. The
enbodi t X oneft s S |r : t he
bR s b L T R i S )

enbodi neqnsicaisodés protiddd herthe rfoﬂmroftahﬁe}ﬁblreslbovexazr)pdﬁpom aidh shdtnut andss. A
schemati ¢ oss-sectignal side view ri or rt surveillance systemis
CVO 2007V®of£t@ewn<ﬂ>@ﬁ>ffbﬁvyo@izbeﬁo%m@ oveRGRmeoi (L iyouter ajgaddél-n the area (2)
outside of the fence (11) (also referred to herein as, "outer area") that
encl oses area (1) (also referred to herein as
A third embodiment of the second example of the present invention is shown

schematically in Fig. 12, and comprises all the elements of the first
embodiment of the second example as described above, mutatis mutandis,
with the following differences. In this embodiment, the mechanical
connection of the surveillance system is provided in the form of a woundable
flexible cable (42). Additionally, camera (14) is mounted on a secondary
platform that creates or is acted upon by aerodynamic lift forces, such as a
helium balloon (45), a kite (not shown), a parachute (not shown), or a ghder
(not shown). The secondary platform is connected to mobile platform (16)

via cable (42).

By utilizing woundable flexible cable (42) the user is capable of positioning
the camera (14) at locations at which he cannot position the camera (14) of
the first and second embodiments. This allows observation of movement,
which cannot be obtained from camera (14) of the first and second
embodiments, which, in turn, minimizes the amount of dead space in outer

area (2).

A fourth embodiment of the second example of the present invention is
shown schematically in Fig. 13, and comprises all the elements of the first

emhodiment of the second example as described above, mutatis mutandis,



"restricted area"), is kept under surveillance. The surveillance system
conprises nobile platform (16) and canera (14), which is nounted on nobile
platform (16). Such a surveillance systemnay be utilized for relatively
smal | areas such as for surveillance of the perineter of a prison, or on a
much | arger scale, for instance, for patp®tling the border between

nei ghboring countries. A potential intruder (19) may hide behind an object
(18) such as a tree, or, a potential intruder (21) may stand in the dead
space (4), marked by hatch 1lines, wherein neither location is within the

camera’ s (1dhmVvusuahiohang&irr@fkest RENRRYe LR, NEndetieeiad cofhdclibStof the
enbodi nent of the second exanple of the present invention is showmn in Fig.

10, conpri skwgyeillhhcet dystefregemprsesof righve simti 6R2) arving umeirieldatse eaghs patady

Fig. 1 and %fine:[dhgt I)Iilg gl%d ngo%i gﬁ*{@f}* a?f e;[tqge'];i glseg egéa cla%‘lerzt1 Ve1€1’t in'?ok;[ﬂge

pr esent i nvEntion. “tafera fi 3 I'S" St uhted” above out’ e ar e f}. ganer a (14)
i's connect eglatfornighd)] espdcat lor Mtérhbfivddy Boabiani € alenfl@ANBGY iteMpresit. Clihe | N
this enbodi ment takes the formof a rigid shaft (22%. Rigid shaft (22)
conpri ses af°BIbSHgRY ¥allY sdaadeuorsrecirhgice drahbisried RRiceRWsLOPi gf Hrst Fexed,

at one end (T%@ri%ngpsmrc@n&'éﬁ)ﬂne Addemaitt c;fl‘é_%clpglhcﬁf (SQPQM( ) aarﬁe‘?e_\ [@?J&Neﬂo_
platform (16). gid shaft (22) may be straight or curved, and is positioned

such that on&helabr(24) is elevated, preferably above the outer area (2).
Hence, canera (14) can obtain an unobstructed view of a w de section of
outer area (2) that surrounds fence (11). The length and angle of shaft (22)

wi th respect t@thabbinbedipleat HOMN {rdfht inven@et BrshbRaGchdmaRANEat Fgp Mhtahdt he
el evation of nobile platform (16) off the ground and di stance fromfence

(11), and t A& Ref geopores phehsdepents pighe thigsiimbatimenof iifelie e wallss shities
utilized in.pabiidlcht t9 t 8" 5L QT AlschRIOShSve, W20 7400421 7. BETRL 20ARL0Q0764

differences. In this embodiment, camera (14) is supported by a remotely controlled
secondary platform, such as a remotely controlled airplane (65) (also referred to herein as
a UAV (unmanned aerial vehicle), a CUAV (cable-UAV) or a TCUAV (train-cable-UAV).
Airplane (65) is capable of traveling in all desired directions, but is nevertheless limited in
the distance it may travel, at least by the length of woundable flexible cable (42).
Although, as described above, the flight path of remotely controlled airplanes is generally
not restricted in this manner, in the present invention, a restricted flight path is preferable
in order to maintain flight relatively close to the area requiring surveillance along the
border of restricted area (1). This enables the airplane (65), and particularly the camera, to
be repositioned to different desired locations in a short amount of time. Alternatively, a
remotely controlled helicopter (not shown), a motorized parachute (not shown), a
paramotor glider (paraglider) (44) (see Fig. 14b) or a remotely controlled blimp or zeppelin
type of aircraft (not shown) or any vertical take-off and landing (VTOL) aircraft may be

utilized.

It should be noted that a VTOL aircraft is advantageous for use with the



-37 canera (14) nmust only be situated in an area that is perm ssible
according to international |aw. A second enbodi nent of the second exanple
of the present invention is shown schematically in Fig. 11, and conprises
all of the eMén¥nt@4uf7 the first enbodi ment of the secondcexai®®ods
descri bed above, nutates in.utandis, wth the followng differences. In
this enbodi nent, the nmechanical connection is provided in the formof a

fl exi bl e bow (32) disposed such that tBe-free end (35) of bow (32) is

di sposed over fence (11), in outer area (2). A third enbodi nent of the
second exanple of the present invention is shown schematically in Fig. 12,

and conpri S?Ze@'n't M‘@rﬁicﬁﬁeﬁéﬁlﬁﬂaﬂ?edﬁhb@ la)ﬂmgdbf&@HuPJs t Bge serapd

exanpl e as scri bed above, nutatis nu.tandi,.s, Wwth the follow ng
d|fferenceshOVWlﬂEﬂspéh%@dﬁnent the mechani cal connection of the
surveillance systemis provided in the formof a woundable flexible cable
(42). Additionally, canera (14) is nounted on a secondary platformthat

creates or imgaet %@ow@,omaﬁyfeﬁ%?@y@@m ¢1ddf df fer gRSens s @A s1tlmakédlm
bal | oon (45), a kite (not shown a parachute (not shown), or a glider (not

shg}/vn) (4;)he V@ehmn@?myctpﬂaatm@r(ﬁﬁ Bfishec?mphagledl with Irtrb@sda@n;dl eﬁstaﬁnwlm (Méile vi gl

cabl e ut WO e e e t capabl e
of positiom%g/ff 1@3ﬂ3?%y%! g O 1P%A§§%?0%ﬁﬁ %ﬁﬁ @gﬁi hﬁ%&ﬂ%?on t he
canera (14) fyeld RecddtiSlatdiif o8 %ﬁgﬁd T ] 'mfﬂts?tua-[gﬂ Sataét rﬁ\@’?et@?ﬁ%é’c@t ion of

novement, which cannot be obtain ron1canera (14 irst and second
enbodlnentscthmcmiimn feuncn, Gﬁﬂnanﬂaasmmiﬁyammqnnaﬂbldhaﬂ%spaﬁandaﬂguter

e (D A TR s SRR AR S b SRR e
first (12b), which are supported by supports (102), continue to transfer platform

(110a) and (110b), respectively. The method of interchanging positions of

mobile platforms (16a) and (16b) along cable line (12) is performed according

to the description of the fifth embodiment of the first example, mutatis

mutandis.

Depending on the nature of the restricted area, and the length of the border
that is under surveillance, as well as the number, type and speed of the
mobile platforms, a plurality of transfer system (100) may be provided along

the border at predetermined distances from each other.

The control station (not shown in the figures) as described herein above
regarding the first example, may be remotely located, or situated in

proximity to fence (11).

Referring to Figs. 16 through 19, preferred components of the fifth
embodiment of both first and second examples of the present invention are
shown. As seen in Fig. 16, and applicable to all embodiments of the present
invention, supporting post (13) comprises base unit (15) situated at the
upper end thereof for supporting cable (12) running across a predetermined

path.



enbodi mrent of the second exanpl e as descri bed above, nmu.tatis inutandis,
with the following differences. In this exanple, the mechanical connection
of the surveillance systemconprises a rigid shaft (52) having tw nenbers,
each pi vOO9KP04313i ned, at one end, to each other, anecBEiL2Dd@06760t her end,
to canera (14) and to nobile platform (16), respectively. Alternatively,
more than two nenbers may be presenj, The nenbers pivotally rotate about
respective axes, as indicated by arrows (51). At |east one notor (not
shown) controls the novenent of each shaft (52) and the canera relative to
each other. A further enbodi ment of the present invention is shown

schemat &l 1% shewrigebile phatipran (146) riduee edme ralds ine (AP MebHnts of the

third e L. Fi.g. I o] odi . Fig 5a as
describggggﬁgggﬁlﬁifépﬁgﬁﬁgtan Pgﬁaﬁﬁkﬁ ?Eg ¥%$$g%?ﬁ%8 gﬁﬁ?@%&ﬁ%%s. In this
enmbodi nmeidhio €A (Y4 f{rldhsorbingUibRdiiR@t by agpleruhet ¥heontihahk dtburgpcondary
platform such as a remptely controlled airplane (65) (also referred to
herei n 83ring lepiingunheantiod sede §176) epinepayl, (168)dgane( @aymlovery a TCUAV
(train-cabl exUAV). . Air.pl ane ) 41 ble.of . traveli in all desired

i roct | SRS Bal RN 8 k) EP RSl PR % By avel

| east byldn@eal engidil ohthalingabliendingxi Blreed abdiabérk2)184) Abdcbnegbhe as
descri bed above, the flight path of renptely controlled airplanes is
gener al Pyplag Wikt ppémeay b retated phenehinge nl8hetopiesyenthe nueat ibn, a

restricted flight th . referabl e..hLp. order mahL,ntain flight relatively
close t 8Re Tardte PRIATREE & PVERH L SRion Bl Bupe Bt 1 otea
area (1))fm'5l|3'§1§éﬁ§|ﬁgll-r§5{11@,e ai rplane (65), and particularly the canmera, to

be repositioned to different desired |ocations in a short anount of tine.

Alternatively, a remotely controlled helicopter (not shown), a notorized
parachuy gt ST BRI AR SIS A0 (oge o, 190
any ver higal cdker1of fviandsy A8 fOwh¥IOhendbhdrer@bh) BR%oBEnalutd bhaed. |t
shoul d be noted that a VIOL aircraft is advantageous for use with the CVO
2007/ 00421ct, RAT/din2006/tD6 dredr portion of mobile platform (116) by connecting

member (117). When cable line (12) comprises two cables, as shown in this

embodiment, at least one set of wheel members (122) is disposed around

each cable, although at least two sets of wheel members (122) disposed

around each cable is preferable. Fig. 18 shows an enlarged view of one set

of orthogonal wheel members (122) in an enlarged view. Wheel members

(122) comprise a pair of vertical upper wheels (124a), a pair of vertical lower

wheels (124b) and a pair of horizontal wheels (126), wherein the vertical

and horizontal orientation is with respect to the ground above which mobile

platform (116) travels. Vertical wheels (124a) and (124b) are each joined to

horizontal wheels (126) by one of rigid joining elements (125). Vertical

upper wheels (124a) and vertical lower wheels (124b) roll along the cable

from above and below. Horizontal wheels (126) are essentially orthogonal to

vertical wheels (124a), (124b), and preferably comprise a smaller diameter

than vertical wheels (124a), (124b), and do not contact cable (12).

As seen in Fig. 17, the cross-sectional diameter (d1) of cable (12) is typically
smaller in size than the diameter (d2) of the portion (15a) of base unit (15)
through which cable line (12) passes. Fig. 18a shows wheel members (122)



-39 present invention, particularly during | anding procedures, due to its
hovering capabilities. Fig. 15 shows transferring system (100) of the
present invention, situated wthin restricted area (1), when enployed with
the second exanple, Mbile platform(16g) travels along cable line (12) to
cable line (12a), which is nerely a continuation of cable line (12), but
situated at a predetermned distance fromfence (11), and generally not
parallel thereto. Simlarly, nobile platform (16b) travels to cable |ine
(12b). Cable lines (12a) and (12b), which are supported by supports (102),
continue to transfer platforn1 (110a) and (110b), respectively. The method
of interch s/} r (égq) bl e
line (12) ?@%2} dgpgggfgr ewn}%pr%olggcti 218%'&%0%?@ ti %?ﬂgha(n%?@ 1%5 gn@ ?mant
of the firsfur témammh each pltgipes Vermhhmdiesls (DElpe mdd nigwen Vtei‘tﬂaha»thﬂéle (@24b) he
restricted area, and th th of the border 1t hat und surveil ] ance,
as wel | aslﬁﬁgoﬂﬁﬂﬁgﬁem?§%€n§ T BEGVEF WRES ( H%B)Ighg ] BpY *ﬁ?g ik éFlty
of transf eressyshBmédA0)resRYVIRS BIRY aHE do v ORFeeld h@4430(1d@w @&dﬂs&qgﬁ ersgj, ned
di stances from each other. The control station (not shown'in the figures) as
descri bed heckispr labmhamérga(ﬂ&ﬁahg(lﬁ@ié dompsessesx dhgpizentahesheple (#Aropake about

| ocat ed, or_si fenc 1 Ref erring-to Fl

t hrough 19, " Eﬁ#ﬁﬁﬁgﬁ&ggn(%ngh % gﬁﬂ% g#ﬁ éLﬂﬁ“ poq%n % P?éfsand
second exammh@s[@%wthatmﬂe&ﬁmﬂs@ﬂMﬁﬂhﬂ@ﬂlaﬁﬁmﬂéhﬁMﬂupwﬁ\@ﬁ&ﬁlwhaﬁtgl4@6n and
applicabl e al |l enbo |nent of the present |nvent|on supportin

(13) conpri %13@ badlgvutinge! (es)bess et A iR Fo8hef FererBiofoy gid 17 1)
supporting &all @adshd) bhetNDhig18LT RS SspRink! RdaTAlsHsNBd0a)PRIdbb) expand, causing

horizontal wheels (126 vertical wheels (124a), (124b) to be pulled together to grip cable (12)

Alternatively, cable (12) may have a smaller cross-sectional diameter that portion (15a). The
spring mechanism may be controlled remotely, or it may be adjustable on its own.
Alternatively, a telescopic member may expand and compress respectively to allow wheel
members (122) to travel along cable (12) and base unit (15). Four spring members (130a),
(130b) are shown, however it is understood that only one spring member is required to

separate either lower vertical wheels (124a) from upper vertical wheels (124b).

Fig. 19 shows a preferred embodiment of transfer platform (1110a) comprising all of the
features of transfer platform (110a) as shown in Fig. 8b and described herein above, mutatis
mutandis, with the following differences. Transfer platform (1110a) comprises a first fixed
end portion (1104) on which is situated fixed base unit (1115a) for receiving the mobile
platform (not shown in the figure) from cable line (12). The mobile platform continues to the
sliding central portion, which, in this embodiment comprises a sliding base unit (1115b).
Base units (1115a)-(1115d) comprise stoppers (not shown) suitable situated at the ends
thereof similar to the stoppers as seen in Fig.8d. The stoppers (not shown) are preferably

capable of being raised and lowered in order to stop mobile platform (16) from



WD 2007/ 004217 PCT1I L2006/ 000764 -40 Fig. 17 shows nobile platform (116)
riding al ong cabl e line (12). Mbile platform (116) conprises

t akeof f/ | andi ng ? 168) having | ongitudinal cushions (19% for absorbi ng
the inpact of Y& fPiI8Hé(not shown in the figure) during | &¢dRYPIPRAYI ng
guide (176) joins pad (168) to the cable (not shown in the figure)
extending fromreel (141), for assisting-4n guiding the airplane along a
desired path during | anding. Arced nenbers (184) receive the airplane w ngs
and may be rotated about hinge (1.85) to secure the wings in place. In this
enbodi nment 3 at t n |l e

pl atform (116}1%%@?% %‘}Jﬂr}]g}j1 IgaF?gﬁl%%q%ﬁ?l%egmsggﬁpltﬁg ltmé) ]éasgg(:t%%

pl atform (116plittiayBhse ualtqnyl Siabdiefé la)ah‘gﬁlawﬁhsxyﬁh@ﬁﬁﬁéd wg@@ ntee(hess (122)
orthogonal to each other, and joined to the |ower portion of nobile

pl at for m (116¥r b&llcbéhr@@hu Pgvhi ﬁ%élﬂu@@ﬁ)n fippband aprteon (W61 Base owmptsi ses

two cabl es, hIS one nenber s
(122) is di spgslzg?i gg%iuir’:é C8mé’ﬁl enm%lh Fl}b%%mgtetlef%%tts ﬁ%asge%rgggm viheel
menbers (122) d@mmeﬁeleaﬁ%deeﬁ@s@@bhﬁ Fig, pwef ar akke. e drb&imkdit SIFOME an
enl arged view of one set of ort hogonal wheel nenbers 14£122) in an enlarged

vi ew. Weel nﬁf?ﬁ@@ﬂsexa(rmzlz)ofctbﬁmmwtamwanm@ﬁs gbewhaoal ngpﬁércommlsg @ik4a) ,

f t 1 f h t al !
(156) " wher o hl e VaERe 4 B gt AR Re D RaEabioond eEGHbR, ELREES <o
the ground abgﬁ@t@%kschvﬂﬁbﬂﬂeefolwv@hff%lﬁbfeyc@ 1914317513 %)131}{@1[1{1 @16)""8?%11%
(124a) and (124b) are each joined t® horizontal wheels ? by one of

ri gi d j oi ni ngeelbedenest cdm*ﬁylses/entwnmlannaqb;ﬁh]ouw/de‘éélsc](el@lﬁ‘/) andcly eratvietsal

| ower wheels (124 roll along t abl f ove .and bel ow. Hori.zont al
wheel s (126) gl g)ées%’rﬂ‘iﬂéll an @E@ggﬁﬁl(ﬁ)o el ?ﬁlﬁ? 1%?8@@%96? il%&lﬁicmt%m) ,
and preferabl y,6o0mhk S oRi18 MBldt&rnfll @8Rt hd airplane (65) preferably receives

electrical power passed through cable (42), as described herein above.

Preferably, although not necessarily, all of the motors utilized in the present
invention are electrical motors, due to the lower wear and tear associated

theirwith in contrast to mechanical motors.

Among the many advantages of the present invention over prior art
stationary surveillance systems, as described herein above, the present
mmvention provides the ability to substitute a broken or damaged item such
as the camera, mobile platform and secondary platform, without requiring
to physically replace the object. In prior art stationary surveillance
systems, a broken or damaged object of the system along the surveillance
path must be physically removed and replaced in order to restore the system
to its optimal efficiency. According to the present invention, however, the
mobile platform may be shifted along the path to allow for an alternate

mobile platform to be located at the area of the broken object.

While in the foregoing description describes in detail only a few specific
embodiments of the invention, it will be understood by those skilled in the

art that the invention is not limited thereto and that other variations in



than vertical wheels (1.24a), (124b), and do not contact cable (12). As seen
in Fig. 17, the cross-sectional dianeter (dl) of cable (12) is typically
smaller in size than the diameter (d2) of the portion (15a) of base unit
(15) t MiWHMAR ch cable |ine (12) passes. Fig. 18aPShououMesH nenbers
(122) -41 froma back perspective view, renoved fromthe cable. Spring
mechani sms (130a), (130b) further_jszoin each of upper vertical wheels (124a)
and | ower vertical wheels (124b) to horizontal wheels (126). Upper and

| ower wheels (124a), (1246) travel along the cable at essentially 180

degrees. \Wen er. and | pwer wheel 124a)., 4b) reach rtion (15a),
oo ety e BB Ry B oSt DRt b Grme s AT Serial At s ( 15

rotate . 7 hi L . ik b, bf il ng toward
portionéﬁﬁﬁgsOﬂﬁ%ﬁﬁlggﬂ?g€¥@§sQR%ﬂ%%ﬁ“%%%é?Jéﬁgg%égﬁﬁaﬂgg%?ﬁ?%%%b) t her eby
separ at fofor tda sqoperandesiivic af thbaavent{dPAa)ein miscdosddrort axcabdioy thleeel menber s
(122) to tra¥e %!ong portion (15a) of base unit (15) (Fig. 17). After
passi ng®¥9Re &8t i £124M8) | the spring mechani sns (130a), (130b) expand, causing
hori zontal wheels (126 vertical wheels (124a), (124b) to be pulled together
to grip cable (12) Alternatively, cable (12) may have a smaller
cross-sectional dianeter that portion (15a). The spring nmechani sm nmay be
controlled renotely, or it nmay be adjustable on its owm. Alternatively, a
tel escopi c nmenber may expand and conpress respectively to all ow wheel
menbers (122) to travel along cable (12) and base unit (15). Four spring
menbers (130a), (1306) are shown, however it is understood that only one
spring nmenber is required to separate either |lower vertical wheels (124a)
fromupper vertical wheels (124b). Fig. 19 shows a preferred enbodi nent of
transfer platform (1110a) conprising all of the features of transfer
platform (110a) as shown in Fig. 8b and descri bed herein above, nutatis
mutandis, with the following differences. 1 ransfer platform (1110a)
conprises a first fixed end portion (1104) on which is situated fixed base
unit (1115a) for receiving the nobile platform (not shown in the figure)
fromcable line (12). the nobile platformcontinues to the sliding central
portion, which, in this enbodi ment conprises a slidinng base unit (1115hb).



Base units (1115a)-(1115d) conprise stoppers (not shown) suitable situated
at the ends thereof simlar to the stoppers as seen in Fig.8d. The stoppers
(not shown) are preferably capable of being raised and lowered in order to
stop nobile platform (16) from WD 2007/004217 PCTJTL2006/ 000764 42
traveling and allow nobile platform (16)44-romtraveling respectively.
Sliding base unit (1115b) shifts to align with wither fixed base unit
(1115c) or (1115d), each of which is situated on fixed end portion (1106).
Base units (1115a)-(1115d) conprise essentially the sanme el enents of base
unit (15) as described herein above and seen in Fig. 16. A sixth enbodi nent
of the second exanple of the present invention is shown in Fig. 20
conprising all of the features of the fifth enbodi nent of the second
exanple, inatatis rnutandis, with the follow ng differences. Mbile
platform (1116) of this enbodi ment conprises an Unmanned G ound Vehicle
(CTQv) Wh'@gﬁﬂ figvel s over the ground along cable line (12). UGV (1116) is
power ed as described above for nobile platform (16), and airplane (65)
preferably receives electrical power passed through cable (42), as

descri bed herein above. Preferably, although not necessarily, all of the
notors utilized in the present invention are electrical notors, due to the
| ower wear _and tear SOCIat Lmn th |n(ﬁfntrast to necha

Among the fany AdVAR LSS BFF ?’He"’brd& Eéﬂrg 1A %no'ﬁozsve?mpw. G Brflon R Gie™
stationary surygeS ?%PO%aﬁ ¥3d ?%ﬁpoa%a‘ae ggt%nb HSlggove the pr esent

i nvention provi subs damaged item such
as the camera, nobile pl atform and secondary pl atform Wi thout requiring to

physical Iy repl ace thie, OPhRFS caldrdy fd?rde"t‘éc.ttmﬁtsaatrd! @&%Hﬁeﬁ%é‘@é%erﬂngﬁd one or

systens, a broken or danaged object of the system along the surveill ance
path must be physi cahbys ¢8nEraebeditfin @Rk 36M¢huUNTcRibABNItH § cbREbINRtdHE system
b. one or more mobile platforms, each of which is movable along a desired
path along said road; the path comprising at least one of a cable line and

a rail;

c. a mechanical connector for connecting at least one of said carneras to at
least one of said mobile platforms, thereby creating a projection of the

spatial distance between said camera and said mobile platform; and

d. a control station for receiving and processing data from and transferring

data to said one or more cameras;
wherein the length of said projection is adjustable,

characterized in that,the at least one camera is mounted on & secondary
platform that is an airborne mechanism capable of being kept

airborne by creating or being acted upon by aerodynamic forces.

2. A surveillance system according to claim 1, wherein the secondary platform is



toits optimal efficiency. According to the present invention, however, the
nobi l e platformmy be shifted along the path to allow for an alternate
nobile platformto he |ocated at the area of the broken object. Wiile in the
foregoi ng description describes in detail only a few specific enbodi nents
of the invention, it will be understood by those skilled in the art that
the invention is not limted thereto andb5t-hat other variations in WO

2007/ 004217 PCT/ TL2006/ 000764 43 form and details nay be possible, for
exanpl e, adding. a device that is capable of capturing the UAV after
fulfilling its mssion, wthout departing fromthe scope and spirit of the
invention herein disclosed or exceeding the scope of the clainms. 44 CLAI M

A et Lance SyaLglh gt o8 Shl PSR AR hoeRi RS 2R b,

caneras for def e&o%'nggte%aﬂoqhg%ﬁﬂgﬁ AT roﬁ%“‘??@%féa@@? or nore cameras

bei ng in data conmuni cat one or nore nobile
pl atforns, each of which is novable along a desired path along said road;

the path cogpri sing,&iidcaskyoRm %Ec@rdﬁ%b & dhdiRe2aRherdin @bl renfote® controllad

mechani cal connector for connecting at I'east one of said caneras to at

| east one of saigbcanBalyepiBlidin & fRoschRne BNyt thd GréudESsegingas: of the
spatial distance between said canera and sald nobile platform and d.. a

control station for receiving and processing data fromand transferri ng
data to sai d oneaor avenmtelgroonasiiedvhelsiptert he | ength of said projection is
adj ust abl e,

b. a VTOL aircraft;

¢. a motorized parachuts;

d. a paraglider;

e. a remotely controlled blimp; and,

f. a remotely controlied airplane.

4, A surveillance system according to claim 1, wherein the secondary platform is

one from the group consisting of:
a. a helium balloon;

b. & kite;

¢. a parachute; and,

d aglider;

5, A survejllance system according to anyone of claims 1-4, wherein the mobile
platform further comprises a take off/landing mechanism for the secondary

platiorm to land thereon and to take off therefrom.



characterized in that,the at | east one canera is nounted on a secondary
platformthat is an airborne nmechani sm capabl e of bei ng kept airborne by
creating or being acted upon by aerodynam c forces. 2.. A surveillance
system according to claim1, wherein the secondary platformis -45- capable
of being renptely controlled and of indegendent notion, and is connected to
the nobile platformby a wndable cable.. 3. A surveillance system accordi ng
to claim?2, wherein the renotely controlled secondary platformls chosen
from anyone of the group consisting of, a. a renotely controlled helicopter;

b.. a VICL aircraft; c. armtorized parachute; d. a paraglider; e.. a
renmptely controlled blinp; and, a renotely controlled air Iane
survei |l and® syt evrEitRIcai ﬁgjsﬁeﬁ" CE}C&PFH“TLQ Whéfaémnst H'%h%’étfbﬁﬁl%lr&kﬂl affmﬂdmg s

one fromthe group consisti n a helj bal |
par achut e; and, m‘% hgnigm 8%']“9 ‘395 al @Gﬁ/élﬂald a’éfﬁeé’mbé%@éWofioﬁQO‘c“&e%'ﬁ?oﬁéd of

clainms 1-4, V\/nerel he |atform further conprises a take
of f/ 1 andi ng macﬁﬁﬁqgfw B{T%qﬁé’?as@p@ndary platformto |land thereon and to

take off therefrom. -46- 6.. A surveillance system according to claim§5,

wherel n the take g ufnféu‘?aﬂﬂée”% SRAT UUCBMBISP RN RS 8! WRABH nd2hi@"BirAhaing

ext endi bI e arm connecti n
mechanism further comprises a system for guiding the secondary piatform to the

take off/landing mechanism, wherein said guiding system comprises:

a. a sensor comprising a transmitter and a recelver situated on said take

off/landing mechanism; and,

b. a sensor comprising a receiver and a transmitter situated at said secondary

platform;

wherein each of said transmitters is capable of transmitting at least one signal
and each of said receivers is capable of receiving at least one signal, and
wherein said guiding system interprets said signals to generate control signais to

guide said secondary platform during flight and during landing procedures.

8. A surveillance system according to claim 5, wherein the take off/landing
mechanism further comprises an extendible and foldable net for receiving the

secondary platform during landing.

9. A surveillance system according to claim 5, wherein the take off/landing
mechanism further comprises an expandable and foldable net for securing the

secondary platform after tanding.

10. A surveillance system according to claim 5, wherein the take off/landing
mechanism further comprises a cushion for absorbing the impact of the

secondary platform during landing.



pad to the nobile platform 7.. A surveillance systemaccording to claim®é
wherein the take off/landing mnechanismfurther conprises a systemfor

gui ding the secondary platformto the take off/landing nechanism wherein
sai d gui ding systemconprises: a.. a sensor conprising a transmtter and a
receiver situated on said take off/|andifng nechani sm and, b. a sensor
conprising a receiver and a transmtter situated at said secondary

pl atform wherein each of said transmtters is capable of transmtting at

| east one signal and each of said receivers is capable of receiving at

| east one signal, and wherein said guiding systeminterprets said signals
to generate control signals to guide said secondary platformduring flight
and during |landing procedures. 8.. A surveillance systemaccording to claim
5, wherein tihe t&k&rsgiflangnaysigm asconding smdaim Bewhewip e sscendasy piidiml ie
and fol dable net for receiving the secondary platformduring landing. 9.. A
surveil | ance sysPeWPREcBY db/RglTedy QUaPHe® Tralhe? dPMOth &lacilieal o$n9rPa ity and
mechani sm furt her caonpri,ses an expandabl e and fol dabl e net for securing the
Secondary pl at f ol ATSPHER 1 Al SH5oRaaty PIataut Yo aRe avesf risa Seeting t o

claim5, wherein the take off/landing nechanismfurther conprises a cushion

for absorbing thg %W&ﬁénc%f §§?§m ?&%ﬁ@ﬂﬁ{tg g?%;ﬁéé,%ﬂ“e%ﬁﬂ Ty ské@d%rae?'ﬁfag{a{rgﬂi#

A surveillanCe system according to ei n"the seconhda

is powered by el SS&JEJGE!%ya PRI Js ek { fc%n'é%ﬁﬁ g€l ectrical energy source
sec a

and transferred to sai ondary orm t hfough the nmechani cal
connector. 12. A surveillance systemaccording to claim 3, wherein the
secondary pl atfogm igaiteppwer ed by anyone of the group consisting of:

b. solar;
¢. fuel cell; and,
d. gasoline.

13. A surveillance system according to claim 4, wherein the secondary platform
further comprises at least one motor connected to propulsion mechanism, for

causing said secondary platform to move or hover.

4. A surveillance system according to claim 1, wherein the mobife platform is driven

by anyone of the group consisting of:
a. a gasoline motor;

b. an electric motor, wherein the electricity is conducted to the motor through

the cable line or rail.

15. A surveillance system according to claim 5, wherein the secondary platiorm
further comprises a banner attached thereto, having a public service

announcement.



a, battery; b.. solar; C, fuel cell; and, d. gasoline.. 13. A

surveill ance system according to claim4, wherein the secondary pl atform
further conprises at | east one notor connected to propul sion nechanism for
causi ng said secondary platformto nove or hover. 14. A surveillance system
according to claim1, wherein the nnbitéﬁplatforn1is driven by anyone of
the group consisting of: a. a gasoline notor; b. an electric notor, wherein
the electricity is conducted to the notor through the cable |line or rail,
15. A surveillance system according to claimb5, wherein the secondary
platform further conprises a banner attached thereto, having a public
service announcenent. -4 A surveillance system acco d”gﬁato claimb5,

: 8- 16., , _ ,
wher ei n t héSnobf VSRS S¥P 188N AELRIEINGI 18RI ETRINDY ot MiebiSekigHamm {5 towed

platform 17. A surveillance, system.according to claim11, wherein said
system furt her 3'869%‘1 B%‘gqﬁ' 'thleaisi‘f@f’B?’E?'iyrf’(g]?at E"?em conprising at |east one

transfer platformfor transferring at |east one nobile platformfrom one

portion of yhe patir, | A,AB0! NetemPQELdBhcOho LNEPaY My hah eligelahk NG a5 of

said platforms to pgss anot vei[Tance sys ng to claim

17, wherein the,dfansies piiéeng syﬁ‘s@&ﬁr'oﬁ#&isi@g af 1§dt SEn M nbfer Sa®ORd 1HN
conprising at |east one cabl e supporte y an end rail, for allowng at
least one nobi | gafdiadfngr 40 168stt 6 Rlobll 8 QIRIRmARS JnESFRTIBME the path to another

portion of the path, thereby enabling one of said platforms to pass another.

18. A surveillance system according to claim 17, wherein the transfer platform

comprises.

a. a first end fixed portion comprising at least one cable supported by an end
rall, tor allowing at least one mobile platform to travel thereto and

therefrom;

b. asecond end fixed portion comprising at least one cable supported by an
end rail, for allowing at least one mobile platform to travel thereto and

therefrom; and,

¢c. a sliding central portion comprising at least one cable supported by a
central rail, wherein said central rail can be aligned with either one of said

end rails.

19. A surveillance system according to claim 3, wherein the secondary platform

further comprises a reel for paying out and winding in the cable.

20. A surveillance system according to claim 19, wherein the cable comprises a

spring mechanism at the end that is connected to the reel.

21. A surveillance system according to claim 19, wherein the reel comprises a



b. a second end fixed portion conprising at |east one cable supported by an

end rail, for allowing at | east one nobile platformto travel thereto and
therefrom and, c.. a sliding central portion conprising at |east one cable
supported by a central rail, wherein said central rail can be aligned with

either one of said end rails. 19. A suryeillance systemaccording to claim
3, wherein the secondary platform further conprises a reel for paying out
and winding in the cable. 20.. A surveillance systemaccording to claim19,
wherein the cable conprises a spring nechanismat the end that is connected
to the reel. 21. A surveillance system according to claim19, wherein the
reel conprises a -49- sensor for preventing the cable frombeing fully paid
out. 22. A surveidenaecier pyemestinadedeadladramobeingifuiylmid @bkrei n t he reel
conprises a sensor for detecting the distance between the nobile platform
and the secondary platform 23.. A surveillance system accordi n? to claim

3, further chprikisvgredlancensyitem feFordMastoslRéBt {hgWhReit dBP &rorf GoMpriges a

secondary platform. 24. A survejllance system accordin o claim 3, wherein

Che. secondary pl AEPEPTOT BT nEdee SR EIRTATT i BYRIGHAIGR SOHUN PooBe0he

novenent of said p?%?oor%dary platform 25. A surveillance systemaccording to
e

claim3, wherein secondary platform conprises wngs that are fol dable
or retractable.. 26. A surveillance systemaccording to claim 1, wherein the:

control statjgn Zggm%iléﬁée l%y&@ﬂ?%!&@&mﬁ%%@@h”@, ﬁﬂhbﬁ@ﬁp%&é%%m@@ﬁarﬁ&n for

out put devi‘c_e.. A surveillTance systemaccording to c wherein the
control station GQERhL&ET Refddie from the secondary platform.

24. A surveillance system according to claim 3, wherein the secondary platform
comprises a stabilization system for stabilizing the movement of said secondary

platform.

25. A surveillance system according to claim 3, wherein the secondary platform

comprises wings that are foldable or retractable.

26 A surveillance system according to claim 1, wherein the control station

comprises a computer comprising an input device and an output device.

27. A surveilance system according to claim 26, wherein the control station

comprises a PDA.

28. A surveillance system according to claim 26, wherein the control station controls

the movement of the mobile platform, the secondary platform and the camera.

29 A surveillance system according to claim 1, wherein the mobile platform is
movable along the cable or rail by a system of wheel members comprising upper

vertical wheels, lower vertical wheels and horizontal wheels.

30. A surveillance system according to claim 29, wherein the lower vertical wheels

are seperable from said upper vertical wheels by a spring mechanism.



28. A surveillance system according to claim26, wherein the control station
controls the novenent of the nobile platform the secondary platform and
the canera. 29 A surveillance system according to claim 1, wherein the
nmobile platformis novable along the cable or rail by a system of wheel
menbers conprising upper verti cal mheelé, | ower vertical wheels and

hori zontal wheels. 30. A surveillance §9 fem according to claim?29, wherein
the | ower vertical wheels are seperable fromsaid upper vertical wheels by
a spring mechani sm-50- 31.. A surveillance systemaccording to claim1,
further conprising an outer area, outside of a restricted area, wherein at

| east one nobile platformis situated in said restricted area, and said
canera i s capable of being positioned at least In said outer area in order
to view at | east a portion of said ouyter area. .32 t hod for detectin

f or bi dden r?ﬂven@n?“'ieﬁ'”a%e gvielt F‘C‘)%org't"gotr?ec%\’" r}or%g”ﬁ\?gggqﬁgﬂggaqnoﬂﬁteé "‘V%%d,
sai d met hod compriglig; o qeshifd H1sad wherdlh W ILAANGR BUBHE DRI ESifdiodh
one or nore caneras for defecting said forbidden novenent, sald one or nore

cameras being i Qaﬂ%éﬁﬁg‘%@‘éﬁaq%%iéﬂcﬁﬁwlega gﬁ)%ééﬁle h %Hr@d‘bosi%%]necpé‘teie%t for e

nobil e platfornms, eac ch is nova ong a desired path al ong said

road, the path goRRyUISl &Badh ok@AIb vIEaOkadt a B3RICA dfisaRl endrardzai | ; 3)., a
secondary platformto which at | east one of said canmeras is connected,

wherein the secondary platformi's an aiTtborné mechani sm capable of being
made and key2t aiy hetnsd byr deleatingdodiiddesd myvactesd in wogndibsciwer sdynamr anore
forces 4). a wi ndable cable for connecting said secondary platformto one of
sai d nobil e pl atdaatiops adovly agpad, said omthod cotrariséNg:f or recei vi ng and
processi ng data from and

a. providing a surveillance system comprising:

1), one or more cameras for detecting said forbidden movement, said one

or more cameras being in data communication with a control station;

2). one or more mobile platforms, each of which is movable along a
desired path along said road, the path comprising at least one of a
cable line and a rail;

3). a secondary platform to which at least one of said cameras is
connecied, wherein the secondary platform is an airborne mechanism
capable of being made and kept airborne by creating or being acted

upon by aerodynamic forces

4). a windable cable for connecting said secondary platform to one of

said mobile platforms; and,

5). a control station for receiving and processing daia from and
transferring data to said one or more cameras, and for controlling the
movement of said mobile platfoFm, said secondary platform and said

camera,



~transferring data to said one or nore caneras, and for controlling the
novenment of said nobile platform said secondary platformand said canera,;
51- b. providing a power source for transferring power to said nobile

pl atformand said secondary platform a. transferring power to said
secondary platformthrough said cable; d5toptionally directing said nobile
platformto travel along said path; e. detecting forbidden novenent al ong
said road by said canmera; and f. transferring data fromsaid canmera to said
control station. 33., A nethod according to claim 32, wherein said secondary
platformls capable of independent notion. 34.. A nethod according to claim

23, oM S0 0 Sk SR B e RN pBV L LU R R

from anyone of the gl% p-céns ng of: y co

b. a VIOL aircraft; ; j achute; d., a paraglider; e.. a
renotely controlled %F}dﬁspmggé}yzﬁ?ﬁg@ﬁ’r enotely controll ed airplane

c. transferring power to said secondary platform through said cabls;
d. opticnally directing said mobile platform to travel along said path;
e. detecting forbidden movement along said road by said camera; and
f transferring data from said camera to said control station.
33. A method according to claim 32, wherein said secondary ptatform‘is capable of
independent motion.

34. A method according to claim 33, comprising remotely controlling the secondary

platform which is chosen from anyone of the group consisting of:
a. a remotely controlled helicopter;

b. a VTOL aircraft;

¢c. a motorized parachute;

d. a paraglider,

8. a remotely controlled blimp; and,

f, a remotely controlled airplane





