;e3e@&s;ﬁ;:ggﬁgégcﬁcbj417665/LTS/04 1 COVPACT MOBI LE RECONNAI SSANCE SYSTEM
Field of (S ntion The present invention relates to the field of

i mgi ng. More specifically, the invention provides a conpact nobile
reconnai ssance device that is designed to be deployed in hostile,

- dangerous, or difficult to access envlronnments, absorb shocks, be resistant
to adverse environnental conditions, and transmt video and audi o streans
to a renote receiver and display unit. Background of the Invention Methods
of anti-terrori SOMPATIT MO A ERGNAKI QNG YPSFRAY require
operation of ground Troops, Speclal Forces or faw entorcenent units in
areas where exiting buildings and structures may provide shelter to hostile
el enents. Myvenent of troops nust be made with caution to avoid being taken
by sur prirsgdasikeiRgeniicaeked by hostile elenents. In addition, incidents
of "friendly fire™ may occur, where troops m stake their own forces with

t he enerifhe Bréeemtsngertiahselarddottheaftdddofciasding. Mijrerdpesificallgi vhéi ans or
host ages. t haf. n%y be, nearby. Typical situatjons encountered in

| aw enf JPYEREAR Praktdestaremppehiobisecoppaisppage devicathbal iclleignedar ches

in buil di,ngs; af r | eys.. & r nd search of bunkers,
caves and TardBRURIE T N e UReBAR! S BHIETNE R06eS Thitudpetiae
terrori stisodh sleovked lod i fosiaht SeABRraN eilscBeffalNesh&Rhs, SYEEPS Of
hostile or potentially hazardous |ocations; taking control of hostil e

faci | it it&gngmit vdgaiamdrrdiestrasmeto s gpmate dededvér and displayivetii.ng of prison
riots during which prison officers may be taken hostage etc. 17665/ US/ 04
2 The above mentioned situations make it clear that anti-terrorism conbat,

ur ban waBAaker&ithdobf £s Iavenkan enf or cenent operations woul d benefit
greatly from devices that cou supply increased situational awareness, or
real -ti me reconnai ssance "around the corner". Limted neans for coping with

t he abO\iﬁrTﬁpt' ongd si.tuati ons can be found in fhe prior art. International
publ i cat''6 G30H AT PSS | sarbal. surban gwasiase s pdnlsFaAnbrremgnhg

devi ce, LeR drerlaisad, f : [ond [ |.ens, —enabling
capture ﬁgg t he I{:erﬁti re %Ogggrﬁggpsgcsﬁgmg;@gdfﬁ%gﬁ TSI u é’ﬁé’%ﬁ%%}.ﬂt he use
of an ommi athaseetlicraadxitiggs boddaes: bhd LIREGENSENERN pesEldt dipntdotbe

di vi ded .over the entire omni-directional scene. As opposed to the method of

t he menthasHed efementadYleremant offtreapsi magt heemede witbhcauteon samvoedol ut i on

and a cqp r , .d _cause the | -sensor _r.esol ytion to be
i vi ded 'S8 tARES b Rub BN et BRI bERE fmRREy Foridibofs

obser vatingitlehes barfrieidldifisbantgsoccuR, #ddiré kRIbpsRHRE tREir WP BHeas
directional |ens provides a distorted imge tﬁat needs to be processed at
the di spyiad theaanany. Effquiisranegalso shgde fto canid congiogenjuties be chddeds t o t he
system i n th% fortrﬂg%f software or Digital Signal Processor that woul d
de-wr ap THESTASEFS DAY LeATPY- i n a conprehensible form It is the

pur pose of the present invention to provide a sensor assenbly, which is
depl oyabl e to out-of sight or potentially hazardous |ocations. It is

anot her Twipussitedtivhe cpresetered rineltw-onfdroepeay, geti eBRMEMN REIRAD Y
havi ng a rugged structure, which enables it to sustain shocks and vibration
~caused Y “rg’%&‘@ﬂ%' AT HHIC sparches 1o byddings prasiemprntpstargewalteyst esent
| vent! QphQuil AXh IS drE e GRRAL caQ¥E Tardd B SSO bp BRI Yo xhEASt ! Ons:

terrorist nests and capture terrorists or wanted criminals; search and rescue

of hostages; sweeps of hostile or potentially hazardous locations: taking
control of hostile facilities or re-gaining control of captured facilities;

- quieting of prison riots during which prison officers may be taken hostage

ete.




31t i,s further a purpose of the present invention to provide a control and
di-spl ay 1UAPYUBAM t he system Further purposes and advantages of the
invention will appear as the description proceeds. Sunmmary of the
| nventi on. The present invention provides a reconnai ssance device that can
be placed, rolled, thrown, or fired I a suitably adapted weapon to out - of
sight or potentially dangerous environnments and transmts video and audio -
signal s c;lfﬁé)abz){?@%&eﬁ@aﬁé@e{fﬁaﬁ%n& Gnaké aPRiendileh! axtURktoristiodeitce is
intended for use In anti-terrorismconbat, urban warfare, search and rescue
oper at i anbanl swréntositeatinhs cet dhivorsforaemiené caperationsdveuldy dehbfihce
applications. The ys,temi'lncl u@gﬁ a rugged, bal I.-sha([)oeai sensor assenbly
equi pperditly Homafeyiges shat epwldhauply angesasedsytiaiional AVarIRsHt &F, a
receiver,, Qi 1L nat i $ st or. The rugged construction of
- the bal Iregﬁg]bnb%%é%%%ésgtﬁ}g aiﬁn s%%}keggﬁa}ﬁ “Vibrations created duri ng its
depl oynent. The ball's center of gravity is |located such as to cause it to
come to rest in an upward orientation, enabling the canera and the
m crophone to be positioned at an optimal angle to collect data. The _
transmtter.transmts the.vide udi Lanahs.. re coll d by the
ball to ]f.fnf‘léﬂ’itnéewss%ra(i?pm v lagfﬁggﬁg)lol‘%}l%g %@%H?%Sé@%%‘% Eis ?%tffg{rf%(gl not or,
whi ch engbtis grior Grtl MeRbfhatbthdegiRia P WO DBE4633( daperib@Plukalft he
entire scene around it. The notor®s operation is renpte controlled by a
control amitainedl pamdaaictimagipe davie, svhackl is Pasedahlthel wee ohan wdesi- an
il lum nation.assenbly, ich provides,illuymnation, when the ball, .is
| ocat ed SFOHaRL o ARl ARRe OTthe wBieoibl B cRe BE A RBB o and
di spl ay | J & ; i didol-ed by
he bal 1 o o B PR ST P TRt P
bal | ' s frpaolitioisto be Mool USed4hd chtareprmaedirectivaal s@mepAs\vipgesddosensor
assenbly that can_be deployed into, potentjally dangerous epvironnments and

transni tthe mebesdt af g maeicogd MuSlichions King! AR LS -ERAOE rithe PR ces
oot P gt PR '] AR mbAURe BRAPILND Watd LGRS LR |G C

deci si ons ore and whi novitng 1 nto envi ronnent . resent

i'nventi ofpsphitydfles baodividdieoARt kARl Lbser thuigirkréadihgIathgdggalsy,

panoram c scene and the option of viewng a limted sector by controlled

r ot at i onexblitg obesryetioastefisther dintanegd. dwi addision, vhe vseaefean ra@8Bi-ution to
be enpl oyed on the observed sector..The present iknyention typkcal does
not req u‘%{]rrgc?"f%a%gs @Foglggﬁiaa&mt?ﬁt?%%gg &F‘agﬁ‘gW% ¥?‘|§e é’ﬁa"‘%f}égﬁﬁgﬁ‘%g t he
signal s jrpeivedifn tBguiisPhalesiRhhe RombBUent BSYE gl 8 tB¥ngABamOf the
system as wel'l as the tinme and conplexity of its operation. However, for
advancedimpp feat idfreftsune asDigital Sixpnad Betestogrtbat warddrderiveap thge as t he
bal | rotates ang provi ding Video tiﬁ}q ?et ection special software is

requi r ed!fge gnfinresenidhdn @ Q%P‘ﬁ%gélé e R Rnti on provides a conpact nobile
sensor assenbly. In its basic enbodi nent the sensor assenbly of the

i nvention conprises: a. An inmage sensor facing towards the exterior of the
sensor as@rhhy;plrpobe tofattiTpiéemt wapabiod of providenh tdensgr taseemivige

captured by the_ image sensor; c. An energy. pack providing power to the
sensor awdesbisdenigyakle teomivisight or potentially hazardous locations.

It is another purpose of the present invention to provide a sensor assembly
having a rugged structure, which enables it to sustain shocks and vibration

caused by “violent” deployment.

It is yet another purpose of the present invention to provide remote control

over the sensor-agsembly’s functions.




d. A plate defining the bottom.of the sensor assenbly; e. A notor and

rel ated 8 0 s capabl e of rotating the sensor assenbly around its
vertical axis, while the plate remains stationary; 17665/US/04 5 A
housi ng capabl e of protecting the conponents of the sensor assenbly from
shocks resulting fromits depl oynent and preserving the integrity of the
sensor assenbly, thereby guaranteeing its proper functioning; and g. A
center of @rAwkhdr hopabsslet & RS iptbsdift ARt PraPfleSh ainkiAl Higa t he
sensor assenbly with the plate adjacent to the ground. The sensor assenbly
of the idsply wmtdantiresyddeinoyed by placing it in or throwing or firing it
to the location at which it is desired to carry out surveillance. The
housi ng i s designed to sustain the shocks of the depl oynent. The shape of
t he housy t At i o] n of
gravity Fclg%?gL fhﬁ%ﬁi%ggog%s@%@%?% (g?g%% ﬁi}%ﬁ%ﬁg g?}legﬁ?b?%se%f RL’gwét h the
pl at e adjaeceiptiondprobeedyy. ound. The i nmage sensor captures the scene
surroundi ng the imge sensor. In a preferred enbodi nent, the housing of the
sensor assenbly is spherically shaped. In some enbodi ments, the internal

ener gy K n.be. rechar le in which case the sensor assenbly further
ponpris%lﬁmglgr o tHE 13 . 22 onnect i ng a charger for the rechargeable

i nt er nal TROPredemMaGkentibe JroRifesSO eEk@nnedikadcs Aecciant A1 bEPM&LL i ng an
alternative power source. The transmtter can be wireless. Thé sensor

assenbl yrodlieds Hbrowuemri Bredvdy fwsuiteblyc edppieske veeaponr bphetef-sightwbrch case
the transmitt.er, is capable of transmttjng audio signals captured _by the
mi croph&@?nﬁiﬁﬁveﬁf%qﬁew%sn?ﬁrewmwﬁ@qut%wmﬁt%ﬁ ﬂnaw%g%ﬁe%}aléf the
upper sutfaCehk dRArGBRSATs A5 aSHEhde di@gﬁ.}afgﬁit.er TR EREGAENEGEq t he

i nvention, the conpact nobile sensor ass urther conprises an
i | I'um nabr onsas sremahti;tecapidah e cofnbpt.ovindiang wafhte,t @eatvh soeherezapé ur ed by

t he i mage sensor. _The inage 17665/ US/ 04 6 sensor . is sensitive to the wave
| engt h APXREORPY HaWe Pregmeytt grerations, and security and surveillance
applications.

The system includes a rugged, ball-shaped sensor assembly equipped with a
camera, a microphone, a power source, a transmitter, a receiver, an
illumination assembly, and a motor. The rugged construction of the ball -
enables it to sustain shocks and vibrations created during its deployment.
The ball's center of gravity is located such as to cause it to come to rest in an
upward orientation, enabling the camera and the microphone to be
posiﬁohed at an optimal angle to collect data. The transmitter transmits the
video and audio signals that are collected by the ball to a remote display
unit. The ball is equipped with an internal motor, which enables it to rotate
360 degrees around its axis and capture the entire scene around it. The
‘motor’s operation is remote controlled by a control unit, placed at the
operator’s end. The ball also includes an illumination assembly, which
provides illumination, when the ball is located in poorly lit environments.

- The system also includes a control ahd display unit, which enables the .
operator to see the image transmitted by the ball, listen to the audio

transmitted by the ball, and control the ball’s functions.




|Ilun1n n Sﬁnbly In a preferred enbodi nment the illum nation assenbly
conprlse ?6%? mtting Diodes. In different enbodi nents of the invention
t he wavel engths of the light provided by the illumnation assenbly can be
in the visible, near infra red, or infra red spectrum The sensor assenbly
can further conprise a light sensor cépable of sensing the illum nation

| evel in the surroundings of the i mge sensor and of activating the

illum nation assenbly when the illumnation |evel is below a predeterm ned
threshold value. In a preferred enmbodi ment of the sensor assenbly of the

i nvent i ohhe peegAndtiavhntion rrbuidesrreserrorassemibly that tombsidipleyred vda have

| ts i he f f [ 1. feet tr,j but ed t The h
ot e, cnsiephally GhBksions Shvirtaents fd Peneceitoy eaetd RE Whaoewnte
pl asti c. odcRrAR %t RerthRs %(Iﬁﬁf(ﬁgngﬁ@ctg' fRBLs tlt}%}t??grﬁie %f%&s?ﬁo?& n?%s assenbl y

is fabricated by casting several |ayers of erira

| ocat i onemdblingetivefiirees 66 tgkavityatetl ddutsisrs boforasarnhylel modizigeintoned by
the choi ce of |ocation of the inner conmponents of the sensor assenbly. In a
pr ef erreélee%‘ﬁa‘i’%ﬁ%l t.of the invention the notor of the sensor assenbiy is
activated by a receiver which controls the notor in accordance with
commands transmitted to it. In another aspect the present invention

provi desThe npfeisket (BCOMAEH %ﬁ@ﬁﬁﬁesshﬁﬂﬁfthﬁ%mﬁdaﬁldfgobs%rvih AMpACt3embi | e
sensor -assenbly; and b. a control and display unit. 65/US/04 7 In a

preferr e@le@@@oﬂammlchecmtam@ tbﬁdOItﬁl@tpl CEnyL@rwmgc anbmlteat seciirspyay
screen, c(g%d ) #at?/s ma&l’agl S transmtt omt e sensor. assenbly, and a
recei ver (pe% it 9" dHtPA %%Sﬁfn Bsta}l gt?%‘fl S ensor
-assenbl yreshR& 1600 belendildyc §ﬂ|tﬁ¥ OHQéItveﬂaéécfdfrt her conprise a transm tter
capable of transmtting commands to the sensor assenbly. The transmtter

can be a wireless transmtter. In different enbodi nents the nobile

reconnai ssance stemof the.invention is capable of controlling operation
of the n@fl%rpre?% Rﬂm‘fﬁaﬂﬂaﬁm?@hbaves BT h 6 w&aé)fsS@ﬁg sgft%age sensor

assenbl yg, 'd%eQiggﬁﬁrﬂ(ﬁ) E%Bgﬁg% fsf%nd’[?%ée‘%véc?& @H@'d?&ﬁﬂgfgtﬁ%ﬁ{ Qf,Qf the

|nvent|on 'S ca a orm rig i nage
processi feghmm@ tlie axpl@mamﬁﬂ}mmﬁeém@s wolla ﬁHbetm:r&Qﬁd rceﬁ@llééﬁﬁly anfisor a

operation. However, for advanced applications such as creating a 360
degrees panoramic image as the ball rotates and providing Video Motion

Detection special software is required.

In a first aspect the present invention provides a compact mobile sensor
assembly. In its basic embodiment the sensor assembly of the invention
comprises:
a. An image sensor facing towards the exterior of the sensor assembly;
b. A transmitter, capable of transmitting the image captured by the
image sensor;
c. An energy pack providing power to the sensor assembly and its
components
d. A plate defining the bottom of the sensor assembly;
e. A motor and related components capable of rotating the sensor

assembly around its vertical axis, while the plate remains stationary;




continuggs ﬁﬁ? tgnic i mge, which is updated according-to rotation of the
sensor 86 S&S and/ or optical zoom of the inmage sensor, which is
controlled by the control and display unit. In another enbodi ment of the
invention the nobile reconnai ssance system conpri ses nore than one sensor
assenbly. Each of the sensor assenbli®s conprises a transmtter, which
transmts at a different frequency. The transmtters can be wrel ess
transm ttefs.Al Rotfing @BPABlBAt pthRcHiapt the andpehéisanfuthd denseapabl e of
controlling several different sensor assenblies alternately. |In another
enbodi ment ofasshmbineemi gmcks esubieg froas sésrideployametoapd ifreservieg ei ver

and speaker d .is capab of receiving.,and brpadcasting.audi o signals sent

from a renot %ede%%%ﬁ( ot ﬁleig%%?qus‘?%ﬂ lﬁrﬂk@fw%@%@ffﬁ{%m%ftﬁﬁfé’p aw ngs -

Fig. 1is a fgertioMiEW.fg the sensor assenbly of the invention;. - Fig. 2
f

shows a rear view of the sensor assenbly of Fig. 1; - Fig. 3 shows the
bott om si dg. A cehtersehgavigskeatddytoohsdisigin positiohigg addsitebididihe thecati on
i nside the robust cast housing_ of the conponents of the sensor assenbly of
Fig. 1, - Fi gensor assermblywithithy plpte adiacent b thassemdy of Fig. 1 with part
of the casing renoved to reveal the inner conponents of the ball; - Fig. 6
is a back view of the sensor assenbly of Fig. 1 with part of the casing

~renoved Tlee leyed abfamblnef thonpoaenss @h bbaldpdbyed BRdhlacielit # shows t he
renmote control and display unit associated with the sensor assenbly of the

i nvent i ofromengidre Hrias ék itpt then lasatione abrahichgst Fordesinedt tecatndenst andi ng

of the inventijon and to,show haw the. sa may be.caryied,into effect, _
Tef er encRFitl s Bt miHa o) PRFERE BT Custhi; bt Soothe” slcipanyi ng
dr awi ngsdepihiMeaPeThbl Shafl Qe hbstie HeaWhAGS driideldde, dild itReStressed
that the particulars shown are by way of exanple and for purposes of

i |1 ustr apcaioxlicd dhe sientendf grafity cedse the densnt sseinhlyetopstadbdinde andent i on

only, and.are.presented for the purpose of -providing at is believed to be
the mostORREF dfselhaEBath Il AUREHE Bt S9 -off\géhémag? ne§HEs and
concept %eﬁ-l t i 1:0n.: thi egard, no attenpt is nmade to
show st?%lé)ttg?a C?Z?C%FIFSS%E%N(B‘%}%@H%%@E&?%%? S|hl'lrr1l§'(r)rltt5re detail than is necessary
for a fundanmental understanding of the invention. Fromthe description

t aken tOﬂgther with the drawings it wll be apﬁarent to those skilled in
the art Wovd tHeleaedr ambpdimenit the diqupiest ¢lokheraseniser entismldy i practi ce.

spherically shaped. In some embodiments, the internal energy pack can
be rechargeable in which case the sensor assembly further comprises an
input socket for connecting a charger for the rechargeable internal
energy pack. The input socket can also be used for connecting an

alternative power source.

The transmitter can be wireless. The sensor assembly of the invention
may further comprise a microphone, in which case the transmitter is
capable of transmitting audio signals captured by the microphone.
Preferably the microphone is positioned in the center of the upper

surface of the sensor assembly.

In a preferred embodiment of the invention, the compact mobile sensor
assembly further comprises an illumination assembly, capable of

providing light to the scene captured by the image sensor. The image




Figure 1 s front view of the sensor assenbly (1). The sensor assenbly
(1) is f%é?@%%’%"d in a shape of a ball, allowing it to roll freely when

t irown or shot by the operator to the location at which it is desired to
carry out 17665/ LTS/ 04 9 observations. Henceforth the ternms "sensor
assenbly", "assenbly”, and "ball" wilé be used interchangeably herein to

i ndi cate sensor assenbly (1). The position of the internal conponents of
the sensmsapsi@nBésitibd Het@eMnRS | e ofj; tidfeq g the
assenbly (1) to position itself ind%%%ﬁgegfﬁg‘ewiltg%%?‘%@%%?t18 g Tl (2)

cl osest Hlaminatipnowsdembhien It haopreferieda endsodimentt the llommthasfvape, the | ow

center of gravity of .the ass lLy. (1), and _additional structural elenments
of the bacﬁsfgﬁfh Xi6 @H%esﬁolgglﬁggéf&%%@o - dpribélesent emdodigentst of (1) roll's
(2 ol oseprisnta U BRReFHE I HEL Mb Pl bRt ihigindyfp oM =1 €€
posi t i oresdenyitly wahlbe trotleapisitile, hber ifegec®f oingee s kpedtiant Mafe t he bal |

(1). The image sensor (3) is located inside the sensor assenbly (1), with
only it SSCHSPT dapembhg can fytier eorppset Bghbsensirecaymidoni seneiny y (1)

further ' ' pho 4 ositioned optimally to cqgllgct audio
fromt he&gzﬂ%%%tﬁ)gﬂg%\geqt]ﬁleP%%I(Slu)rjfollg)r%cﬁ%ﬁ% 9 'tg’reoﬁﬂﬁﬁ% S(%fm? 8280k tioned in
the centastivaftidg)ahbOflhemeatdén badsendbly Whed SHENIROIBANG, b)) af ter the
“ball stabilizes on its bottomside (2), the mcrophone (4) wll always be
opt i mal 18elpwgi prastesermmeglothresholdudiloesi gnal s from the surroundi ngs, no
matter which direction the i mage sensor (3) faces. The ball (1) further
conprises an illum nation assenbly (5) designed to emt light in the
directiomp i SHEPSE i ' i, | ' ' ssenbly (5)
may be corr%:}?rgg%@gg a si n(g?egﬁé?f %%ﬁ%%%%%sgﬁlgdgﬁeﬁéB?ﬁg? %1% array of
LEDs. Thdaké¢ hasiadlaitemedssmabby i{Shottayn aldeesandtchvechyvd Bhimiéiesamy ot her
source Oé-; j:€8| um'fnati ?&1? as long as the size and power consunption of the
sour ce i dedorpatipnal fpatishabeiedem Hebottoskent s of the sensor assenbly
(1). The illum nation assenbly (5) may provide illumnation in either
visible or invisible wavel engths, e.g. the Near Infra Red (NNR) or Infra
Red (I RThdheuksidgiof th iseRsés aegdthily( & pREvrdy CRBPIch SaT b9 cakeiTbi nati on
of illum nation 17665/ US/ 04 10 sources, sone providing visible and sone
i nvi si bltabbiegir, Plastics In rgrathanwrefernet emhddamenh shpuhposngoff thee

il lum nation, assenmsl 545 to.akl ow the i mage sensor ) ;. collect -
ef fect i \(’igee n@?%e%ssﬁé%ég ]%v)ef%f)lflﬁatﬁgo:beCWtP}g oﬁevgﬁ?'}pﬁ%}"f‘é‘]sygga{#%gé‘?ﬂﬁ ronment ,
t her ef orgatdigalismage sensor (3) needs to be sensitive to the wave | ength
emtted by the illum nation source (5). Adjacent to the illum nation
assenbly (5) there is positioned a |ight sensor (6). The light sensor (6)

is desighed.to detect the illum nation |evel in the environnment of the ball
(1). Thgﬂf“? b‘%‘ﬁ@t@&{ﬁ&ﬁww}lt%‘?ﬁ@ Viiest thgesenpeyassear b yisIdeterminedps bel ow a

hon neobiny cRORERR AU R URIRRE IRl RN KB AR Ve on

switch (In) a phéfelreds embodiment of the invention the motor of the sensor

assembly is activated by a receiver which controls the motor in

accordance with commands transmitted to it.

In another aspect the present invention provides a mobile
reconnaissance system comprising:
a. a compact mobile sensor assembly; and

b. a control and display unit.




used t.o activate the sensor assenbly (1). The above-nenti oned conponents,
namel y thé66piy/eal |ens of the image sensor (3), the nicrophone (4), the
illum nation assenbly (5), the light sensor (6), and the activation switch
(7) are all positioned in conpatible niches on the surface of sensor
. assenbly (1) in order to avoid any dapage when the ball (1) is thrown or
~rolled. The entire size of the ball (1) is designed to fit in the pal m of

t he han f M it oS s Si nd t hrown
o an aria "op roRfEEIEIRERERe e St Bl A GRMRE BAY, Snblele T
componendispbiy tsheedinl Wwhadle displgtablgnadd agadsmiittbilnfrans agHe hedsémng whi ch
protects the conponents from shocks and vibrations caused as a result of
depl oynedfiseniblyheanyh| f egeivanecanstlonpi theefving oflathesert | by nthaudes a
plate (8)..which is gt part of the .cast housjng, since,it is_ designed to
Enabi e cheiamitter i fy Bebiponsied iy the SRkt 2y vl &
al | owi ngfufrkiges é@ﬂ?ri%@%sﬁhnél%)itﬂe@ cafhbRCIf trhHER Al & cbhaddiersgane | ocat ed
all around the ball (1). The plate (8) is designed in an 17665/ CTS/ 04 11
optimal sengor asssrablye The wknsmatiet caatbieonwofel¢dsetrbabiniftay. after it is
thrown. The plate (8) is preferably shaped to conformto the shape of the
ball (1), with the bottomof the plate (8) flattened to allow for quick
stabilizpgti H¥§& LN L4 O t abi Iy zi ng nmeans
(9) in tﬁ% @%@ﬁ%@? s&%%ﬁ ee?ﬁa%?g&ggﬂghgagﬂgagggkﬂéi%&#% ?ﬁehginsor
assenbl yinventiofnist fepatdearof siotiercddling hapdratibn (df) thhai@or,silpiratedian i nput
socket (10) faqr an_alternative power_ source or charger for the rechargeabl e
power so%*@gﬂﬂﬁa@n¢@rW%@@P@éeﬁﬁ§ﬁQkPﬁﬂh9ﬂ%@ﬁﬁfeﬂﬁﬂnhhk rear side may include
addi ti onal sockets, such as video and audi o outputs. Typically, video and
audio signals are transnmtted wirelessly fromthe ball to the receiver unit
by neansliofsoind r enboilih&rits! @€ atird hobiléerdcbanhaishntd) sysEOMe\r thesone
m ssion profiles may enable or require the use of transmission via wires
and for ¥iveationr pbs econtrdlsapbeksiipg wwit s capddle of awirfrentingofmage bal |

havi . at t it . sid Fig. 3 sh t he, bott id
of the conearinfeidy W APropriERiod shatuc dies PO 4B0AR plate (5) .
whi ch segitftn@susPp RSk R i 24AtkBIHO]s ﬁp&am: hedoRling 08 rBtRldn 6§) s

connected by nmeans of screws (11) to a nbtor |ocated inside the ball (1).
- Upon act theasémavraisseheblpabhlimrrattasl cooneohahe Smagassexisby, tdidescri bed

her ei nbel ow, plate (8) rennin tationary and the ball (1) rotates around
its axisqngﬁdﬂ%ﬁﬁy6&%8°%@ggﬂﬂaﬁﬁﬂgﬁyﬂﬂ€tplate's'shape conforms to the round
- shape of the ball (1), however, to allow for quick and effective
stabilization of the ball (1) after it is throw, it is preferable that the
pl at e ( 8)n windthencémbedanédtatoferied iaventiod 23homukile hrdcbgnbkhnéd) Wil |
stabilize. It is further preferable to include additional elenents on the
pl at e (8yysStem: pRIPEISAS gROXEhaAn fade semgorvnhssem byl [Eagh) efvtherseasepi cker and
nore effectiva.stabilization, The p|ate i,nclude a threaded bore (13)
(shown i%&ﬁim\g/bale? icﬁmé’ﬁéseéf 3 P?’eanfsé%lgj“e(reﬁﬁ?%‘r LEARSTREST 8h f gﬁ%e%‘éu (1) to
ext er i or frggubMENTheUGhadSmatdrs RAA: be WREREYSIQMhAALIERS. AAlihid 8) may.
further include attachnment nmeans (not shown in the figures) for connection
of a cabémbodimenithdeintmoluind dmgibe veonis cipadile vheonlesdiny soferbhe bal |
into tunnﬁ*s, or retrieva%.of he ball after it has been throwmn. Fig. 4
shows t h&H{eEeRt S0 RsEHBbUEHANERRC Y nsi de the robust housing of ball (1).
The housi ng shoul-d be capabl e of protecting the conponents of the sensor '
assenbly from shocks resulting fromits depl oynent and preserving the

i ntegritin odndther sembodirassierdsl yhe tingeabiyngudicantaedmn skt mbdy 0@al
functioning. A preferable nmethod of fabrication of the ball (1) is to
fasten afQmprige| Angpcedvpipaithtpepkay andalstapebly 0f reegisinghdndhen to

pl ace a I r the.fra nd. .c t he hpusing by pouring the materi al
(15) of .‘Eg%g%ﬁ?gF&%ﬁ%%ﬁg§“ﬁ%ﬁﬁgﬁ&%d%H%P°§?ﬁﬁ?ﬁ%?ic, over, around, and
bet ween the conponents (14) and then allowing the material to harden before
removing the nold. In this manner, all spaces between the conponents are
filled. wth the casting material and all the inner conponents (14) are
fastened in their place and protected from potential damage that nmay occur
as a result of deploynent of the ball. During this fabrication process,
shi el ds nust be used to prevent the casting material from|leaking into the
interiors of conmponents (14) and/or covering undesired places, e.g. the
front surfaces of the inmage sensor (3), the m crophone (4), the
illum nation assenbly (5), the light sensor (6) and the activation switch
(7). The plate (8) is connected to the ball (1) after the casting is
conplete. It should be noted that in the case of applications Were

w1 T —r e e



using conventional materials and nethods, without the necessity of

provi di ng/ oR&IP | with special rugged qual ities. Fig. 5is a front view of
sensor assenbly (1) with part of the casing renoved to reveal the inner
conponents of the ball. The conponents shown include 17665/ US/ 04 13 the

i mge sensor (3), the mcrophone (4),8the illum nation assenbly (5), the

| i ght sensor (6), the activation switch (7), energy pack (16), transmtter

(17), repg iéfeﬁ 3181 t R etBSwihds of the structural frame. As described

her ei nabove, € nts of the sensor assenbly (1) are

fastened te aF@aharalf@%t sicwuof theesdinse abddnblyockitrdnabntibg; bot t om of t he
assenbly. The _optical |ens of inmage sensor (3), the illum nation assenbly
(5), and t he FiggRtshostss %FG%%YleWr@g@ﬂWéﬁaﬁ%ﬁmh]g’Qf(ﬁ@r d5 the exterior of

the ball. TheF rsch%“psnt%e( %F%’ﬁ.iﬁé??@h%?%ﬁ%%g%g%%%@ ;upper si de of

t he sensor ass Iy, to ena around the
bal | . The eneFipy 4paeiws(H)lopiavh 485 dDNBoh st @lst WBLIRNGSHRf the sensor
assenbly, and it is preferably rechargeable. A transmtter (17) is
connect ed t o ¢ompenaupoiitke denvsarasg@inbdndf Figrigphone (4) and wirel essly

transmts au nd vide [ fromthe sensof. _assenp y(l) to the
renotely Iécﬁ%%ﬁ& Pt Vi€ &%ﬂéﬁ WO{%&G@EQ 3 tOf ER8 t he
r et e Cont I Ola i fomBbhd Bo kevda0%ab i e&anfa&@e&%rf%gfbau@m rol commands
will be elaborated in reference to Fig. escribing the' control unit
her ei nbel ow. Figy6 i6 a lsack navkofMihevscakos assmnblysefdhigl ¥ with pairt bf geyt of the

casing renoved to reveal . the inner conponents of the ball. The conponents
‘shown in Fi g: 3510 EPGECHENEFVaah hhe 18Rk eampamntsd the ﬂ?@ﬂ]olﬂﬂdnd rel at ed
conmponents _( 7\@1‘ ont r.ql of, the sensor
assenbl y. V\heﬁ)g[ h ﬁ{egrt romﬁa)ﬁtfﬁé%(?p%gg §'ru lésasﬁ%m ‘gi&hd%’t Cer ni ni ng
- the position éghsohiagferhbl dfalhe iwwvbhtigdentual |y come to rest. Wiile the ball
will stabilize itself with its bottomside (2) on the surface on which the
ball cones to rest, there is no way of predicting the direction the imge
sensor V\b|| .-B‘ n order ok p' nt the i mage sensor in a desired
directio tay =3 YIPHS froma remote |ocation nust be
- provi dedF@ﬁa%@ﬁéFuﬁc’ééi@fﬂﬂdin&@f thghﬁv@i%l% M SR Hd ol HPORRRIRAL20)
receive rotation comands.fromthe renote control unit by neans ? receiver
(18). Thiee ptroed ten difect, rwfemnt:edvﬂlmomﬂaatmaﬂm@muy bgomiy nfiexshyple, st op t he

rotation, ﬁaéj reverse the rotatlo&v recti 17665/ US/ 04 14 In Fig. 5
g

and Fi g. 0%t @CCHBRAIEME, dFavEngs; é’e%ife%q?et%éh%d*ra&@§§$rﬁpy in
order tog f gat illed in
the art t at adgze %ﬂlrgﬁsae:aa%%hr}:p%%e‘ﬁ%@%%%%}snéﬁwlc}gaexgebj L"ﬁa? g%&i‘én&éﬁ Eed% &I n the
sensor afpsepbiposet hebellusehtitte éiseatsioni 6f gasherehtEmbadinidtd 6f tEYi tS,

W res, gears, parts of the structural frame, screws etc. It should al so be
clear toPERENY é‘h”%’é%%ﬁ% ¥ aad amwr@sentedb’@rrﬁbﬁwm@qe aEpreddig whet

arrang| one sid ssembh

conponen 1%‘%%3% 1:(§’es%rt %%%gn% u%eqlﬁfa r&o?e ﬁﬁ?gﬁtﬁ%/%toggﬁ €of the
present dpﬂﬁ@@ﬂéé)rhnd/\/@bﬁbeﬁt@lé@saéﬁ&% Qﬁ‘nﬁh&eih%hﬂﬂnt fﬁ $BASQbgasBenpl v' s

i ntended features and performance. The specific method of |rrpl erment ati on

descr i beafthepsiia madadd shmaﬁsdtumioﬂedzhdalod‘ thetlnb-enmaoﬁn tore idutailt he
scope of thetﬁresent irt}s/entfl a in an \Il\]g ? ows the renﬁ;e control
and disp PECESRATIC 1P & IpRfamemiah y 9%‘%13@ g gl ER ARVANLIORY Ko ay uni t
(21) hasme%%rﬂ%ﬁanct LA BRr AR d:AlyihBS iSRNPRL o g@gﬁm b thodRer aton,
presentation of "'the 1mage recelived fromthe Séensor ass provi di ng
audi o f eddlleddnithechrt hom theseenabforassehthleyinvéhtionanay bk mlsbdie&@hay uni t
(21) includes a nunber of buttons, input and output sockets as will be
descri beRFachCepower” button (22) is used to turn on and off the control and
display unit (21). A "Stand By" button (23) is used to enter the sensor
assenbly to stand-by node after it is activated. The purpose of the " Stand
By" buttPiyuire 1 i &Ehteewoor Mé%br&@?ra%ézﬁm}otl)t lmess%%@f aB&SRPR ?1 yi's not
required. The "Stand By" button (23) al so takes the sensor assenbly out of
st and bylsriﬁabewamﬂ in |2 siapeacf enbalbuallomingu) toemalb feslnothamthmwobrt he

i1l um nat,i gn, as on the. sensor seml | f the sensor
assenbl ys}f‘@ a@@do %/rat(tﬂ% M%Eﬁél%ﬁlvh}q s ?f?rﬂﬂe té{ yagar put

envi ronment , it is possible to renotely activate the illum nation. The

“I' lum nation"” button (24) is also designed as a backup for cases when
there is a malfunction in the light sensor of the sensor assenbly, or when

-the threshold of the light sensor is set too high, causing the illumnation
to remain off even in poor light conditions. Illumnation 17665/ US/ 04 15

e pm i imimim e o S A U — R ——— - SO —



i ndi cators %qu i ndi cate whether the illum nation assenbly (5) on the
sensor ak¥8 %/045 off or on. A "Channel" button (26) enables switching
bet ween transm ssion frequencies in order to receive clearer transni ssion
in case of interference. A "Flip View button (27) enables flipping the
view of the image received fromthe sensor assenbly fromvertical to

hori zontal or other way around. An earphone socket (28) enabl es connection
of ear phghe e i )+HOk ol St €ni t udic A r mtted
fromthe baﬁ%&%ﬂ%oﬁgg cé%g%gtﬂ{%g)eﬁel%ab ggg%o%ﬁ%%ﬁlgﬁ 0 Sgﬁl?hq%r’g%ﬁ&to t he
unit (2IbalArwilAYeQuied adekdtangdplyehabdiastocimtiesiel el ddaembiy t(1).21) to
ext er nal gi spl ay. and ,recordi ng equi pnent. A volunme button (31) enables
control DoerPoBkgre of athg nintatnaly gompenesty efndbeesersmt resewbly ndge

~contrast : -33) bl es contrgl i mage.. brightness. A
Tt e o PR ERRs b B G ERARL S PRy 1) B9, AR

-contr ol sinidepedié ity iveibh ats bettatd eide0f2) IdMscEEMs Qhe 3G8AAR! Wheh LM
activation button (36) activates and de-activates the notor of the sensor

assenbl yAs A resulsefrthsatoad; grapen the dow (cRMjererfagragstyt dfctheprssatdly t(d), change
bet ween seyeral...sensor _assenbl,ies tha re, operating, independent. in the
same are a/frﬁl?gn%oﬁ{rﬁlﬁ?u@ﬁgelaﬁﬁ%%ftfttﬁ‘@ g‘i"%ﬂ%‘! §1d?3r e .%rﬁﬂsc g%@or .
assenbl i serhBALRALRE Yiss QBB (1) FilisCREO Swha )it 5@%&%&@ WAl Shrfafilie sensor
assenblies is currently being controlled by the unit ( f) An 1 mage displ ay
- screen (@9ntsrisdhivath s botdem sideg@) clasesinid the ghowmnd t Thisssellews thesenbl y.
The control and dis ﬁéﬂﬂ%nit .(.é&é@furl hﬁycorrpri ses .antennas (not shown)

for TecelPpisoPERIN RRsE GREmzally Eoncaneangathe 1maageef p segneor

~ transm sgi eRn@f fcapt _ il - d . l.ear tg those
skilled 1n the %rt tth @ﬁg@@g%ég%ﬁgﬁaﬁf@ nat %O\(/:%pe\i\%gl;l}gﬂg? tglre r %r{lgsiogg t he

di f f er endssewililg{@r weinhl oiniypitk opoiekielansaxpgoled thithe 6xXfriorThere may al so be

additional switches incorporated in the unit (21) to provide for additional

features. The basic features described herein and the | ayout of the

swi t che i rf f nit (21). shown in Fqg. 7 ,descr.i.be

preferr Zgﬁé;%%egglbﬁeanst% (glglfsbh?hl5 Bir% gi%eﬁt Cﬁgw WEP oh ’ﬂfﬁfogb‘gn%é{iﬂi ﬂ?%ﬁ&gaa and
shoul d nedtilallyses, cdiect | sdiot BORCORE RirrbNEdiRLESENttHeNBENL (PN The
17665/.US/ 04 16 The use of the sensor assenbly as described herein does not

requi r e Piyopbene gl ndsitipmeryin thipwenter oftthertep side bEbald{Esinvhenehi nage
processi ng can vant.ageous! y. be rformed on the,| e.. For. exanpl e, when
the bal | * FPHE ,af%gfet?]gst?%l 5:53&8]3%?90‘?1} #ﬁboﬁoneﬁaé%"&gt ‘E}fenﬁu‘?qﬁ’@gp%ge to a
processing wHatIRAys L LBt RAifnd S bal |

r ot at es.@%he I mageyiss rg rles{ih%%%each téldrrrggtﬁgﬁggl %dg(g\r}gélgélgd%raélvittggsl y

pr esent eslusevhdmgsSnc mpiter eddén direntibhehe dongkarhsan(B) dasds. nuous
presentation of the sectors previously covered by the ball and those
currently viewed by the ball. This enables al so video notion detection to

e, D! e g 8a) 86 HER05 0L, SRISFLIR, ALiHERIET hPeb g 570

Nat ural |y, ere’ are cases €710 Ion %i S not
‘acti vat edglandnt fie datdction tlsedmiedsehstri M)alyy psARSAl THOYREIAEaBogPeC fiC
region of interest. In such cases it is also possible to inplenment inage

pr ocessi #gempladbreraynke comprived nd ar sigighnof/ LighdsdEyttie Dhedd (LEDR) any of t he

above-nmentioned situatiQns.that image processing is either desirahle or
necessar3 AT Pr 8@2@@? %gﬁ%et Hﬁ?%ﬂff‘g‘)@&'ﬁg?lﬂg’f%gé)t ’glageal erﬁ’é‘rt’cvegf 1pglude ont r ol
- and di sphay ol cchdd of MRS NS d€10He' R RESOL N SEAHLOBSEASESa 0 anY
type of processing neans including, but not limte 0, a , a laptop, or
a Digit aof Shermiurer dsessopatiblotwich thoaothst ngquhenseritocof phe ag@tornt 0 t he
control and display unit (21). It should be clear to those skilled in the
art thata%ﬁ“g’rlﬁ & use of electronic interfaces, it is also possible to
control the sensor assenbly froma conputer as well as to present the inage
received fromthe sensor assenbly on the conputer, which would replace the
speci al | Thel¢Rugiipdticnntss@nbin d5)dinsy! gaovide llAlnatidh 1h Sifitredsitidbrt he

design of electronic interfaces enabling transm ssion of commands from a

conput erinyvésibleawpeelengthole.of thadNepgelndrs GedofNEDeorsbirfsoRedsdBbThe i s
wi thin the scope of kn e of, those skilled in.the art,. 17665/ US/ 04 17
Cl ai ms 11%/&]& &%SSﬁg&\MngE@ﬁgoqe %CEEEWS?@ Otar?ﬂpﬂ)éi‘lﬁﬁpn .%ﬂlanil%ﬁ%nsensor

facing towards the exterior of said sensor assenbly; b. Atransmtter,
capable of transmtting the i mage captured by said i mage sensor; c. An

energy pack providing power to said sensor assenbly and its conponents d. A
pl ate defining the bottom of the sensor assenbly;




e. A nntf;6ggﬂybglated conponents capable of rotating the sensor assenbly
around i 6 axis, while said plate remains stationary; A housing
capabl e of protecting t he conponents of said sensor assenbly from shocks

‘resulting fromits deploynment and preserving the integrity of said sensor
assenbly, thereby guaranteeing its prldper functioning; and g. A center of
gravity located to assist in positioning and stabilizing said sensor

assenbl ysomirtds, Singe pk@hﬁu@@]v@éi‘@l&t ah@® sbir ﬁi\ﬁh‘ﬂb‘l’e 1uner 8 1 iRpbaafeRsor
assenbly can be deployed by E acing it in or throwmng or firing it to the
ithe

| ocat i orhete, Wktcthd Purrdeeé' dliumivatioy apsemdly (B isl taredbyw $hé dmlagasi ng
sustains_t he f epl o t he sha e of d housi g t he shape
of said Pi nﬁ?’és(gg?'la ® C E%F ‘2‘?‘1 ‘%&E%é@ua&ac%m%rl d?ocﬁ'}yaﬁtt Pr ¥d sensor
assenbl yd4yk §ﬁaﬁbhh¥e@1ta'ﬂﬂe1%%x%nfhéi ﬁgé ke 2@' Hed218 b gdéealfs?ﬂ% 8 the
ground; and said i mage sensor captures the scerie surroun sard Tm

sensor. the wavehpwmth amisid by ehes diumssetibh yoameatili ng to claim 1, V\/nerel n

the housing of the sensor assenbly is spherically shaped. 17665/ US/ 04 18
3. A conpact nobile sensor assenbly according to claim 1, wherein the

Lo i ARDREGY 1PRAK ilAniB6NBRIEABLS ]y 1) hSRTRIE RN B BENSELARSETO!Y

accor di ng alm er conpris an 1 n

al t er nat (6yeThevigghtseerisoe (BNdé Clesiznelatod@btckdithe HAuhEGRMLACRRIEE ih Rher nal
energy pack. 5. A conpact npbile sensor assenbly according to claim1l,

wher ei n YHETIRHABE of dhej ballj (). es§[‘h96 lightc sepst (fibbienses enden absenbl y

accordi i further co in ro erejn the
transmi ?I[%euﬁl?llng t%’erllprqaet‘)f LArgos, é%vg drs?ﬁelgﬁ]d}e @raﬁéﬁgﬁeg%t%‘tac%\}a@ﬁl d
~m crophogie. 111ﬁmﬁa%fﬁipé’§sbn{m?'(5)9w%%ﬂ§férce§s%§r§nb| y according to claimb6,

wherein the m crophone is positioned in the center of the upper surfacé of
sai d sensor assenbly. 8. A conpact nobile sensor assenbly according to

claim?l, .furt il u t| on assenbly, .capahl e of_ providing
i ght toTi‘ %@eﬁ*ﬁgﬁgb?ﬂr@g fE&h%lBC §Es BRYBRLION. swilelh hPadthigbbp| e

sensor asseI) VetALRe%HL G a yherein the inmage sensor is sensitive
to the wave | encgt h of then%& %ts %1 (ed by the illum nation assenbly.

The above-mentioned components, namely the optical lens of the image
~sensor (3), the microphone (4), the illumination assembly (5), the light
sensor (6), and the activation switch (7) are all positioned in compatible
niches on the surface of sensor assembly (1) in order to avoid any damage

when the ball (1) is thrown or rolled.

The entire size of the ball (1) is designed to fit in the palm of the hand of an
average operator, so that it can be easily held and thrown to an area of
interest. As will be elaborated in detail, most of the components of the ball
are preferably placed within a cast housing which protects the components

from shocks and vibrations caused as a result of deployment of the ball (1).

The bottom side (2) of the ball includes a plate (8) which is not part of the
cast housing, since it is designed to enable the ball (1) to rotate 360 degrees
around its vertical axis, allowing the image sensor (3) to collect video data

from the scene located all around the ball (1). The plate (8) is designed in an




10. A co Il e sensor assenbly according to claim8, wherein the
il)um n%ﬁ%@%nﬂ y conprises Light Emtting D odes. 17665/ US/ 04 19

11. A conpact nobile sensor assenbly according to claima8, wherein the

wavel engt hs of the light provided by the illunmination assenbly are in the
vi si bl e spectrum 12. A conpact nobil dlsensor assenbly according to claim 8,
wherein the wavel engths of the light provided by the illum nation assenbly

are in tégtiNedrwdnte anBbtk gpakt stalbilidatich 6OTRAWalNTDI 4 ReS HNROFhRSSENDI Y
according to _claim8, wherein the wavel engths of the |ight provided by the
i 11 um na'?h%dﬂa%%@mwp%ﬁf@rahlytﬁh@padfmacqxédrmp@cthmﬁhama.o& thenipalt t(L)yobi | e

sensor cor di t | aLm~1,.. wherein.said sensor assenbly further
conpris2§§§FF$%ﬁ%%?§%§§ﬁ%%a§%%?Zgg?k§%ﬂ§§%§’EHEWi‘Fhﬂ?%’_% ?¥%V@¥Lin t he
sur r oUndrRgplate (BRiathy ARG nSRASQIdBAGI AN sASHIAAL RO AN )il HEIDARI N
assenbly when said illumnation level is below a predetérnined threshol d
val ue. 18nalldeeipact nobil e sensor assembly according to claim 1, wherein

the plate has a flattened area on its bottomside. 16. A conpact nobile
‘sensor assenbly according to claiml, wherein the plate further conprises

el ement siigh of BeovhO6Mcal iSR! df theSlerhs LELMD RAGNONEL PALHOMO rsRLd Pl ate.
I'n {g clarm 1,

17. A conpact nobil e sensor assenbly accor . erern the

housi ng el { hetlserserplasskahliyppus sbelkuti @a) dolr Fn_ﬂﬁ@icwa\?\ﬁerp&b&{ ﬁmiz%eA _ f
conpact nohi |l e sensor assenbly according to claim1, erein e housing o
saimd) sen%&‘%@?é #pr $he gechargeahlecpower eaurdenigasiadogated inside the ball

(1). The rear side may include additional sockets, such as video and audio
outputs. Typically, video and audio signals are transmitted wirelessly from
the ball to the receiver unit by means of a transmitter located inside the ball
(1). However, some mission profiles may enable or require the use of
transmission via wires and for this purpose it is possible to provide

embodiments of the ball having appropriate outputs on its rear side.

Fig. 3 shows the bottom side of the sensor assembly (1). In the bottom side
there is placed a plate (8), which serves as a base for rotation of the ball (1).
The plate (8) is connected by means of screws (11) to a motor located inside
the ball (1). Upon activation of the ball’s rotation mechanism, as will be
described hereinbelow, plate (8) remains stationary and the ball (1) rotates
around 1its axis. As mentioned hereinabove, the plate’s shape conforms to the
round shape of the ball (1), however, to allow for quick and effective
stabilization of the ball (1) after it is thrown, it is preferable that the plate
(8) will include a flattened area (12) on which the ball (1) will stabilize. It is
further preferable to include additional elements on the plate (8) in the form
of small feet (9) which wﬂl allow for a quicker and more effective

stabilization.

The plate may include a threaded bore (13) (shown in Fig. 3 in one of the

feet (6)) for connection of the ball (1) to exterior equipment such as a tripod.




17665/ US/.04_ 20 19. A conpact nobil e sensor assenbly according to claiml,
wher ei RSN ng of said sensor assenbly is fabricated by casting nore
than one type of material. 20.A conpact nobile sensor assenbly according to
claim1l1, wherein the location of the center of gravity of the sensor
assenbly is determ ned by the choiceldf |ocation of the inner conponents of
sai d sensor assenbly. 21. A conpact nobile sensor assenbly according to

cl ai m 1, T8l (Ahendipirerthel imalwhes aptRhnagietitansi GaaaCthordh eich Bie a
recei ver which controls said notor in accordance with commands transmtted

to it. Agurashbhi tennestiomnel eseabde arymmenthednponkd sgable centgehphthe nobil e
“sensor assenbly.accqrding to claiml; and b. ont ol .and_ di splay unit.
35 A monieoTelb s bt SySedh bt usPibrd ob o Hail 352 el KR
control gwdi splay unit conprises: a. A display screen; and b. A receiver
capabl e of receiving data sent by the transmtter of the sensor assenbly;

wherein, said control and display unit receives and displays signals

transmtted from said sensor assenbly. 24. A npbile reconnai ssance system
accor di ngig ¢ sroxsthelocafen of Fhe RemEGRERE NERe the proppt ST PE B

o Lo 68, 31 REGF S0P Gty OTORILARG SRTIRRI RS BEsETECT
t he transgfisbt @sédbly Wonhelshsskd rédidtingt ®#om its deployment and preserving
the integrity of the sensor assembly, thereby guaranteeing its proper
functioning. A preferable method of fabrication of the ball (1) is to fasten all
- its inner components (14) to a structural frame and then to place a mold
over the frame and cast the housing by pouring the material (15) of the ball,
typically molten. rubber or plastic, over, around, and between the
.components (14) and then allowing the material to harden before removing
the mold. In this manner, all spaces between the components are filled with
the casting material and all the inner components (14) are fastened in their
- place and protected from potential damage that may occur as a result of
deployment of the ball. During this fabrication process, shields must be used
to prevent the casting material from leaking into the interiors of
components (14) and/or covering undesired places, e.g. the front surfaces of
the image sensor (3), the microphone (4), the illumination assembly (5), the
light sensor (8) and the activation switch (7). The plate (8) is connected to

- the ball (1) after the casting is complete.

It should be noted that in the case of applications where “violent”
deployment of ball (1) is not required, it is possible to fabricate the housing
using conventional materials and methods, without the necessity of

providing the ball with special rugged qualities.

Fig. 5 is a front view of sensor assembly (1) with part of the casing removed

to reveal the inner components of the ball. The components shown include
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wher ei n o> Eaffr ol and di splay unit is capable of controlling operation of
the notor of the sensor assenbly. 27. A nobile reconnai ssance system
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control ling operation of the illum nd3ion assenbly of the sensor assenbly.
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according to clarm 22, wherein the control and display unit is capabl e of
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sensor assembly, to enable it to capture audio from all around the ball. The

energy pack (16) provides power for all elements of the sensor assembly, and

it is preferably rechargeable. A transmitter (17) is connected to image

capture device (3) and microphone (4) and wirelessly transmits audio and

video signals from the sensor assembly (1) to the remotely located operator.

A receiver (18) receives commands frqm the remote control unit, which is

located with the operator. Control commands will be elaborated in reference

to Fig. 7, describing the control unit hereinbelow.

Fig. 6 is a back view of sensor assembly (1) with part of the casing removed
to reveal the inner components of the ball. The components shown in Fig. 6
include power input socket (10) and a motor and related components (20),
which are used to cause and control rotation of the sensor assembly. When
the ball is thrown, the operator has no way of determining the position in
~ which the ball will eventually come to rest. While the ball will stabilize itself
with its bottom side (2) on the surface on which the ball comes to rest, there
is no way of predicting the direction the image sensor will face. In order to
point the image sensor in a desired direction, the ability to rotate the ball
from a remote location must be provided to sensor assembly (1). The motor
and related components (20) receive rotation commands from the remote
control unit by means of receiver (18). The motor can be instructed to rotate

the ball continuously, stop the rotation, and reverse the rotation direction.
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105 M 10V LI ENEY o bE it goiiee (red ggbeivel from the sensor
10% & ()assdMblP e (chbntddV A&y it (21) includes a number of buttons,
input and output sockets as will be described. A “power” button (22) is used
to turn on and off the control and display unit (21). A “Stand By” button (23)
is used to enter the sensor assembly to stand-by mode after it is activated.
The purpose of the “Stand By” button is to save energy when operation of
the sensor assembly is not required. The “Stand By” button (23) also takes
the sensor assembly out of stand by mode. An “Illumination” button (24)
enables activation of the illumination assembly (5), which is on the sensor
assembly. If the sensor assembly is placed or thrown into a poorly lit or
completely dark environment, it is possible to remotely activate the
illumination. The “Illumination” button (24) is also designed as a backup for
cases when there is a malfunction in the light sensor of the sensor assembly,
or when the threshold of the light sensor is set too high, causing the

lumination to remain off even in poor light conditions. Ilumination
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assembly is off or on. A “Channel” button (26) enables switching between
transmission frequencies in order to receive clearer transmission in case of
interference. A “Flip View” button (27) enables flipping the view of the
image received from the sensor assembly from vertical to horizontal or other -
way around. An earphone socket (28) enables connection of earphones to the
unit (21) for listening to the audio feed transmitted from the ball. A power
socket (29) enables connection of a charger to the unit (21). An “AV Out”
socket (30) enables connection of the unit (21) to external display and
recording equipment. A volume button (31) enables control over volume. A
contrast button (32) enables control of image contrast. A brightness button
(33) enables control of image brightness. A “Mute” button (34) controls audio
mute. A “Motor Control” button (35) controls the direction of rotation of the
sensor assembly. A motor activation button (36) activates and de-activates
the motor of the sensor assembly. A “Sensor Selection” button (37) enables
the operator to change between several sensor assemblies that are operating
independently in the same arena and to control and display the signals from
several sensor assemblies alternately. Sensor indicators (38) indicate which
of the sensor assemblies is currently being controlled by the unit (21). An
image display screen (39) presents the video image transmitted from the
sensor assembly. The control and display unit (21) further comprises
antennas (not shown) for receipt of visual and audio signals from the ball, as

well as for transmission of control commands to the ball.

It should be clear to those skilled in the art that there are many alternative
ways of arranging the different switches and input sockets on the unit (21).
There may also be additional switches incorporated in the unit (21) to
provide for additional features. The basic features described herein and the
layout of the switches and interfaces of the unit (21) shown in Fig. 7
describe a preferred embodiment of the present invention and are not

intended, and should not be used, to limit the scope of the present invention.
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@10019r0cess1ng of the image. However, there may be cases where image
processing can advantageously be performed on the image. For example,
when the ball is rotated, there is a possibility of transmitting the image to a
processing station, where a panoramic image can be generated as the ball
rotates. The image is refreshed each time the ball covers a previously
presented sector. Such processing enables constant and continuous
presentation of the sectors previously covered by the ball and those
currently viewed by the ball. ‘This enables also video motion detection to be
performed on the image and the detection of changes in the scene.
Naturally, there are cases when the rotation mechanism of the ball is not
activated and the ball is used as a stationary sensor, covering a specific
region of interest. In such cases it is also possible to implement image
processing to detect motion in the region viewed by the ball. In any of the
above-mentioned situations that image processing is either desirable or
necessary, a processing station is considered to be a part of the control and

display unit (21).

Herein the term “processing station” refers to any type of processing means
including, but not limited to, a PC, a laptop, or a Digital Signal Processor or
other processing means incorporated into the control and display unit (21).
It should be clear to thoée skilled in the art that by proper use of electronic
interfaces, it is also possible to control the sensor assembly from a computer
as well as to present the image received from the sensor assembly on the
computer, which would replace the specially designed control and display
unit (21). It is noted that the design of electronic interfaces enabling
transmission of commands from a computer to enable control of the
operation of the sensor assembly is within the scope of knowledge of those

skilled in the art.
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assembly;

b. A transmitter, capable of transmitting the image captured by
said image sensor;

c. An energy pack providing power to said sensor assembly and
its components |

d. A plate defining the bottom of the sensor assembly;

e. A motor and related components capable of rotating the sensor
assembly around its vertical axis, while said plate remains
stationary;

f. A housing capable of protecting the components of said sensor
assembly from shocks resulting from its deployment .and
preserving the integrity of said sensor assembly, thereby
guaranteeing its proper functioning; and

g. A center of gravity located to assist in positioning and
stabilizing said sensor assembly with said plate adjacent to the
ground,;

'Wherein, said sensor assembly can be deployed by placing it in or throwing
or firing it to the location at which it is desired to carry out surveillance;
said housing sustains the shocks of the deployment; the shape of said
housing, the shape of said plate, and the location of said center of gravity
cause sald sensor assembly to stabilize and orient itself with said plate

adjacent to the ground; and said image sensor captures the scene

surrounding said image sensor.

2. A compact mobile sensor assembly according to claim 1, wherein the

housing of the sensor assembly is spherically shaped.
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3. A compact mobile sensor assembly according to claim 1, wherein the

internal energy pack is rechargeable.

4. A compact mobile sensor assembly according to claim 1, further
comprising an input socket for connecting an alternative power source

and/or a charger for the rechargeable internal energy pack.

5. A compact mobile sensor assembly according to claim 1, wherein the

transmitter is wireless.

6. A compact mobile sensor assembly according to claim 1, further
comprising a microphone wherein the transmitter is capable of

transmitting audio signals captured by said microphone.

7. A compact mobile sensor assembly according to claim 6, wherein the
microphone is positioned in the center of the upper surface of said sensor

assembly.

8. A compact mobile sensor assembly according to claim 1, further
comprising an illumination assembly, capable of providing light to the

scene captured by said image sensor.

9. A compact mobile sensor assembly according to claim 8, wherein the
image sensor is sensitive to the wave length of the light emitted by the

illumination assembly.

10.A compact mohile sensor assembly according to claim 8, wherein the

illumination assembly comprises Light Emitting Diodes.
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12.A compact mobile sensor assembly according to claim 8, wherein the

wavelengths of the light provided by the illumination assembly are in the
Near Infra Red spectrum.

13.A compact mobile sensor assembly according to claim 8, wherein the

wavelengths of the light provided by the illumination assembly are in the

Infra Red spectrum.

14.A compact mobile sensor assembly according to claim 1, wherein said
sensor assembly further comprises a light sensor capable of sensing the
-illumination level in the surroundings of said image sensor and of
activating the illumination assembly when said illumination level is

below a predetermined threshold value.

15.A compact mobile sensor assembly according to claim 1, wherein the

plate has a flattened area on its bottom side.

16.A compact mobile sensor assembly according to claim 1, wherein the
plate further comprises elements in the form of small feet distributed on

the bottom of said plate.

17.A compact mobile sensor assembly according to claim 1, wherein the

housing of the sensor assembly is fabricated by casting rubber.

18.A compact mobile sensor assembly according to claim 1, wherein the

housing of said sensor assembly is fabricated by casting plastic.
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the choice of location of the inner components of said sensor assembly.

21.A compact mobile sensor assembly according to claim 1, wherein the
. motor of said sensor assembly is activated by a receiver which controls

said motor in accordance with commands transmitted to it.

22. A mobile reconnaissance system comprising:
a. a compact mobile sensor assembly according to claim 1; and

b. a control and display unit.

23.A mobile reconnaissance system according to claim 22, wherein the
control and display unit comprises:
a. A display screen; and
b. A receiver capable of receiving data sent by the transmitter of the
sensor assembly;
wherein, said control and display unit receives and displays signals

transmitted from said sensor assembly.

24.A mobile reconnaissance system according to claim 22, wherein the
control and display unit further comprising a transmitter capable of

transmitting commmands to the sensor assembly.

25.A mobile reconnaissance system according to claim 24, wherein the

transmitter is a wireless transmitter.
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27. A mobile reconnaissance system according to claim 22, wherein the

control and display unit is capable of controlling operation of the

illumination assembly of the sensor assembly.

28.A mobile reconnaissance system according to claim 22, wherein the
control and display unit is capable of controlling operation of the image

sensor of the sensor assembly.

29.A mobile reconnaissance system according to claim 22, wherein the

control and display unit is capable of performing image processing.

30.A mobile reconnaissance system according to claim 22, wherein the
control and display unit is capable of performing video motion detection

on the image received.

31.A mobile reconnaissance system according to claim 22, wherein the .
control and display unit is capable of forming a continuous panoramic
image and updating the image according to rotation of the sensor

assembly.

32.A mobile reconnaissance system according to claim 22, wherein the

image sensor is capable of performing optical zoom.

33.A mobile reconnaissance system according to claim 32, wherein the
control and display unit is capable of controlling the optical zoom of the

mage sensor.

T P e et e b St e R



105\ 8100/1?,%' &)UI%&/% a?_@10c!t @10%14& ()-V10% ()-LO!109& ()-F

109& () -1 E ! (& ()-10%&' ()- Normal" "Heading 13]c" "Heading 23]c"

"Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"

"Headi ng 83]c" "Heading 93]c"A "Default Paragraph FontH

& WApP<CKdS[ dXnuzi V' 1Fg~abcdef ghi , DI " $2@) +. Oh12x7>@BFJINVUt VZ[ MoVpUr xxy} * h;

) 9FXj kl mopqr st uvwxyz{| } ~6Ti nes New RomanAri al Couri er New'h Root

Ent r yVor3Ddc mobiille @ecohh #8%&nde) Systend Qdcd3dhfp/69claim 22, comprising more

- <=>? @A\BCDEFCGHI JKLIMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqgr st uvwxyz k.} ~
_ han one sensor assembly, wherein each of said sensor assemblies

comprises a transmitter, which transmits at a different frequency.

35.A mobile reconnaissance system according to claim 34, wherein the

transmitters are wireless transmitters.

36.A mobile reconnaissance system according to claim 34, wherein the

control and display unit is capable of controlling several different sensor

‘assemblies alternately.

37.A mobile reconnaissance system according to claim 22, wherein the
sensor assembly further comprises a receiver and speaker and is capable

of receiving and broadcasting audio signals sent from a remote location.




