; e3e-0-,,-d. 40/ BO6x0TOai - 17665/ US/ 04 1 COVPACT MOBI LE RECONNAI SSANCE
SYSTEM Field of the Invention The present invention relates to the field of
i magi ng. ML & s 8'fical|y, the invention provides a conpact nobile .
reconnai ssancé device that is designed to be depl oyed i ' ,
dangerous, or difficult to access environnents, absorb mwwmw,llwm”,ﬂem st ant
to adverse environmental conditions, and transmt video and, audi'o streans
to a renote receiver and display unit.” Background of the | nventi on Met hods
of anti-terrorismconbat, urban warfare and | aw enforcenent require
operation of ground troop Speci al Forces or |aw enforcenent units in
areas where exiti feOMPAY OBHE REGONNAISSANGE SYSIEENMhel ter to hostil e
el enents. Movenent of tro nmust be made with caution to avoid being taken
by surprise and being attacked by hostile elenents. In addition, incidents

of "friendbﬁlﬁirfé ;ﬁg oceur, where troops m stake their own forces with

t he eneny. Sty nnade.to avoid causing injuries to civilians or
host ages tfrab presendeni&aidlyrelddeRiteahe Heldat LARSINGNSABIBEQHAIY, the

| aw- enf orcenent, anti-terrorismcombat, or urban warfare include searches

i n bui | di ng¥engigpdreyides 8 camnagtvmeabileyecormaisseneederice thtrisidesignbdinker s,
caves and el.s; e I.QE e : i.st nests and capture
terrorists&g?QW%%%?%HC%?EP%Q%S?nggggﬁ %%gﬁﬁgé%u%’8?”%%§P§682?w8§%ep5 of
hosti | e or apsirkenthakbky beazesistaus toocalvemes ent@khmgnedntsalitiohs, hasdi | e
facilities,or re-gaining cqontrol of captured facilities; quieting of prison
riots duri W@n\ﬁmltl:% f? F‘Qg ﬁu81‘°f $tERATES HhY r‘fféo'iea’l@é‘ﬁ"%%‘égégp&yc‘%mt-

17665/ L1S/ 04 2 The above nentioned situations nake it clear that
anti-terrorismconbat, urban warfare situations and | aw enforcenent

oper at i onsBagkenonndfithegdnyention r om devi ces that coul d supply increased
situational awareness, or real-tinme reconnai ssance "around the corner".
Limted nmeans for coping with the abovenenti oned situations can be found in
the prior Methodsnoéramai-tarpatispubdrbat, | @haNOwR2R46838d dascdifbrsnnse! f
cont ai ned panoram c j.magi.ng devi ce, which is based on the use of an

omni di r ect FEHATe remation RE gFqungl raphsuseegel FREcea st ila® evbucemgriasitscene
around 1t &l BibdARRNS kil bRl 480 APl BRI BRRKAd Qlisicayses the

i mge-sensor resolution to be divided over the entrre ommi-directional
scene. As bgstds edementshdavemend offtradpe mesit bomeflepwithi cattionnto arsed of an

I mage- sensr: W e resol ution and,,a,conpon-aperture l.ens, would
cause the ﬁ%ﬁ géggﬁggPaﬁggﬁﬁHFf%%nggfﬁgﬂa?Syégahgﬁﬁgmgﬁ%TFg@dgﬁgﬁg, t hus

i ncr easi ngidcideges afidfriehitly frdbhisngecabsehyat trédpst@idtakd Hefir Bivatfaaess. | n
addition, th se of an. gmidirectional |ens provides a distorted inage

t hat needs™t f‘ﬁ%@é‘b}é}sfgqﬁ%@ret plsodnads b avqid cpusingiiyriasi tagivliangni f i cant
conponent §0hhgaaddedt hihyiensygyemin the formof software or Digital

Si gnal Processor that woul d de-wrap the image and present it in a
conprehensible form It is the purpose of the present invention to provide

a sensor SE. . nich is deployable tqg out-of sight or. potentially
hazar dous %%125‘% %lrtllém?rfs ?%Cogﬁgqorﬁgrmslﬂ??vﬁ?)'ggcﬁnepﬁ’ea tg'g@@"ﬁfls ¢8RP3ton to
provide a acufen wagerdliycliay sogched HUPEIMiSES;UBbHGentBindkbrednalégs it to

sustai n shocks and vi bration .
exposure and search of bunkers, caves and tunnels; operations to expose

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.

LT

*G00001*



caused by "violent" deploynent. It is yet another purpose of the present
invention to provide renote control over the sensor-assenbly's functions.
17665/ L1S/ %'606%4}!@/04}5 further a purpose of the present invention to provide
a control an isplay unit for the system Further purposes and advant ages
of the invention will appear as the description proceeds. Sunmary of the

I nvention The present invention provides a reconnai ssance device that can
be placed, rolled, thrown, or fired by*a suitably adapted weapon to

out -of -sight or potentially dangerous environnents and transmts video and
audi o si gndhg Fhosemmeridenednsitvasinnsnngke gt glepstbat adtistsrroyisunicombThe devi ce
s i nt endedfor wintkns @ diod L8 ML AOIBAN o LRANIAL AL Aa_BEAISN and
rescue operations, | aw enforcenent operations, and security an

survei | | angeeadgpypfrooatedess thEtecosls tepply natrdesd aituagged, awaleheshaped sensor
assenbly e uilpﬁoed wth a canera, a Q}croghqne, a power source, a

transm t t eFe X APELEIOPLAISSARCE 1A OMRY, RS SRS senbl y, and a notor. The rugged
construction of the ball enables it to sustain shocks and vibrations
created during its deploynent. The ball's center of gravity is |ocated such
as to cause it to cone to rest in an upward orientation, enabling the
camera andyt 1 . . |t t an optinal angle.to,coll ect
data. The tL Er&ﬁg%xﬁ%a@% ?gﬂélﬁgﬁgltgﬁgé \?lb ggegg%%éo naelr(;l |loua§%oélrsiacﬁg ehfgfmgre

col | ected by thaerimal hrtt dnternetiohsl pilslidagaionuWo 030683 @IdesdribegaalispFed wi t h

an internal notor, whi ch_enabl,esld?t,to IiIO ate 36 detg\rees around its axis
and captur&oriqqgleéin??rf"éag‘é‘éﬁ@a%}% e W 1SPRASER 08 thsaisgtaf Gw 9Nk enot e
control | eddii¥ciokANbAglendBlihg CQ*)ﬁﬁ@Q)fQBe RerOBBD WeBlecs £ altndo! | al so
includes an illumnation assenbly, which provides rllumnation, en the
bal | is |osaredanepusboriy yseof enwirdivastionaliiens syusesthalimogénehsodes a

s | oghe ihy epy nehs
Cranen t ¢ ot by e B b Lo Rt (FRAALES SR SRELAR! vl Bobied T P” ana

control t héehatthddsof thachdndosed publichioh/ sd Df Gt fnddresdices @ith Y efiion
provi des a sensor assenblgl that can be_deployed into gotenti al Iy dangerous
envi r onment&OLHEPR s & FOIMOBaNeAtWE lans, staHd scavseuthe Aragersemiog

envi r onmentedouth i 68 8e lRHALEIN! {1 sﬁﬁfﬂgr \%ﬁe?}et, RRS mctrg'érﬁn%?fgz%&gg ié]:_'&glﬂ e forces

to take educated decisions before an 11'é noving I nt vi rénment .
The pr esenenabliwnobseavatiavtaéorthert Histdreespln eddivionpblseuse of aa dmhi-

360degree panoram.G scene.and th ion of viewn limte tor by
control | edﬁlrr(e)3 % Illa(%(r\%e%sf P lfoﬁ%&s? e%élgforgegé%@gha%/ ﬁ’ﬁgd%% @Wﬁ&%ﬁﬁai%& €
i mager esol displuy tatibg, Splioyed Denifibentolsaionedt $€bé alded BELHY 8%6dth

i nvention %g}ilc?l I goes not require the use of sgeci al software for
anal yzi ng | %1";5‘{ al pofgv arreos Pagital Sigaelel tasasser thak wankbRenywrepdbeon; t hus

reduci ng t iga X RRDSEesRht IthR S¥hSThaSsiNR! br@gs the tine and conplexity of
its operation. However, for advanced applications such as creating a 360
degrees panoranic image as the ball rotates and providing Video Mtion
Det ection P ?scbcﬁé p%%];cgsve\:/agfe tlrlleS pi'éas %!c rig\géntion to provide a sensor assembly,

which is deployable to out-of-sight 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-assembly’s functions.



In a-first aspect the present invention provides a conpact nobile sensor
assenbly. In its basic embodiment the sensor assenbly of the invention
conpri ses: hyege sensor facing towards the exterior of the sensor
assenbl y; 6?69?¥$4¥g§nitter, capable of transmtting the image captured by
the i mage sensor; c. An energy pack providing power to the sensor assenbly
and its conponents d. A plate defining,the bottom of the sensor assenbly;
e. A notor and rel ated conponents capable of rotating the sensor assenbly
around its_vertical axis, while the plate remains statjonary; 17665/ US/ 04
5 f. A houdt h@fws%@e%mfﬁ? &f &be i nTgsaelnyeniion dat rropider meostmek endassenbl y
fron1shockgh&@%yhhﬁqgrﬂﬁgﬁ&&gﬁ_deploynent and preserving the integrity of
the sensor assenbly, thereby guaranteeing its proper functioning; and g. A
center of gravity located to assist in positioning and stabilizing thenbl
sensor ass with the plate adjacent, {,0 the ground,, The sensor asse y
of the i nv?ﬁﬂ%ﬁ BUPA5ES cf&ﬁf@@g?jn ef)l(gchﬁag 1{1yeq%}9n0,w1{lhg%ﬁaﬁga%rt[h@i ring it
to the | ocdkbéeiptain pdeadllsit is desired to carry out surveillance. The
housing is designed to sustain the shocks of the depl oynent. The shape of
the housing, the shape of the plate, and the location of the center ﬁf ]
gravity cadggnidi X? r y to stabilize and orient itself with the
pl at e adj acen g %gﬁgﬂﬂyif% e i mage sensor captures the scene

sur r oundi n§hehpreserageverticoprovidesaa pe@hanissdnentediareinit, cahhige pladsd,ng of I t he
sensor assenbly s spherigally shaped.. I n_sq enbodi ments, .the interna
ener gy pacﬁgfgeé% %O‘P’Etﬁﬁr Jedobe 3 ﬁg’&gﬁ’lé’ha@aé%tggt‘ﬁ‘“ea@é‘n%Pu&%%‘ﬁbF \WIf ur t her
conpri ses btdntiilly ERfEERSud OHviFIRERE ARG BaaBRIESiddPind Qﬁd{oeﬁgﬁmeab' e
internal energy pack. The input socket can also be used for connecting an
al t er nat i vE&opbiReseseayiveamerntie te parpipotetdisplernbb Wheealevie, isTihtersledsor
assenbly of t I avent . fyr coppri se m crophone,, i.n whi ch case
t he transn%?iggeigyc%%%gggg§¥n&gg%@%ftf?ngnaw f@rgiﬁﬁ%ﬁg'@§8tﬁ?%ﬁeby t he

m cr ophoneopératforsalihy thforcamerapbpaetiohspasidt isefatkyl AndheusRilHficeof the

rf .0f .the sensor assenbly.
upper su %gghgatlons. y

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
positioned 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 and 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.



In a - preferred enbodi nent of the invention, the conpact nobile sensor
assenbly further conprises an illum nation assenbly, capable of providing
light to tﬁ96é§¢§@4captured by the i mage sensor. The i mage 17665/ US/ 04 6
sensor is sensitive to the wave length of the light emtted by the
illumnation assenbly. In a preferred enbodinent the illumnation assenbly
conprises Light Emtting Diodes. In different enbodi nents of the invention
t he wavel engt hs of the Iight provided %y the illum nation assenbly can be
in the visible, near infra red, or infra red spectrum The sensor assenbly
can further conprise a |ight sensor capable of sensing the illum nation

| evel in the, Lanei Jhfes BIR a f_activating.the
iIIuninationengé%glgb éﬁpﬁﬂe |SIunlngfgg%gégvggafga%g?gﬁpgyﬁgga@ternined
t hr eshol d wateamiallyndangerefie eneitormioat ardttrafistitea S@BGEr oA SEEe BhbytsOf t he

invention the plate s a flattened afea on its bottgm side and can have
el enents i A°TH lnlgo}r}nqgfs SHEPRPERE tq; é‘?‘l‘qsbglcéﬁfdoﬁ’l isede pesitioms; Fhes.housi ng

of the sensgabl e}ﬁﬂ)fok‘césstoﬂfaﬁfa%Hﬁ@it}édfcﬁgfsi&étk%@olgﬁrﬁia%bh@gncgvlfg Glt00r
plastic. In another preferred enbodi nent the housing of the sensor assenbly

is fabri catﬂé%le%‘y‘-rmﬂlhg several layers of different materials. The

| ocation of the center of gravity of the sensor assenbly is determ ned by
the choice of | ocation of the inner conmponents of the sensor assenbly. In a
preferred &hbopitesent infertiva provedds betht biee mptioh &f obdevingns aulags®mbly is
acti vated % a receiver, which cngﬂt{lol S the potor in accordance with
commands t FEASH PREYAIHC ceng pugh She P tioap ek tvigwi@eprelimited; preten iben

provi des acomPblidl FEGORARS BRSO DY S LBMBATALLS &%wiﬁgl%gggﬁg}%&nb' le

sensor assenbly; and b. a control and display unit. 47 1n a
preferred &eAobHigretn ba ¢laplyad polthenbisaivepbeyorni t conpri ses a di spl ay
screen, which displays signals transmtted fromthe sensor assenbly, and a
recei ver capable of receiving data sent by the transmtter of the sensor

assenbly. The presdntGhvertibdigidaAly dabistnotaBqhite thes6 QB SSl ftwaRSM tter
capabl e of .transm.tti ng commands to the sensor assenblé. The transmtter
\/i

can be a w¥eleing aRd finlaying the gignply weeivedsb thedivpiay diatinpisibue
reconnai ssaiei sy seMRhsd B H QR e 0 ntral l.i ng. operation
of the notor, in_lﬁ%lurri nap?i (S)n assere]ér%%,%grﬁdeﬁ%)%@pﬁete)h:ﬁlr?a%rle&goelﬁnglg’r(lt%Pg% e sensor
assenbl y. 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. Animage 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;



I n sone enbodi nents of the nobile reconnai ssance system of the invention,
the control and display unit is capable of perform ng i mage processing

and/ or vi del?fg té&g detection on the inmage received and/ or a continuous
panor am c i %ZU ich is updated according to rotation of the sensor
assenbly, and/or optical zoom of the inmage sensor, which is controlled by
the control and display unit. In another enbodi nent of the invention the
mobi | e reconnai ssance system conprisesdnore than one sensor assenbly. Each
of the sensor assenblies conprises a transmtter, which transmts at a

di fferent fredguéndpusifige capahisnof treptectiap Hee Wonglogsatd lofiNehE tk@Es. | N this

enbodi nent the contrqgl .and di spla nit .is capable of controlling several
di fferent sensof®% 3%6?‘?’839%8?’?%#?&?@%/#% 1'§n‘§‘?ﬂ%@fm%%%ﬁ1 PERterBingt he

invention, the sRNENEZAGSEMINeYscho: %gﬁmdﬁ%h@réﬁc@a\f%te%ﬂfgr RRGRkGL, and i's
capabl e of receiving and broadcasting audio sighals sent oma renote

| ocat i on. 17689c68n0w; 8Ny | ef Descr | ption of the Drawings - Fig. 1 is a

front view of,t e i.nvention:. - Fig....2. shows a rear
vi ew of the sgéngg%eﬁgéggrﬁ)rggﬁg?p 4{9?6%(1_){01%1&_1 Stﬁngposgl%rﬂg%r?nfiﬁég}bl%’tn@nﬁ@i de of
t he sensor assesdisyr essemilgy with thdplgte 4djabawstotthe gkqgat. i on i nsi de the

robust cast housing of the conponents of the sensor assenbly of Fig. 1; -
Fig. 5is a front view of the sensor assenbly of Fig. 1 with part of the

casi ng r enyhedsen@or Q¥RMbLY T thBNEK e £QHP AR VS ot e ving iF1iforf 1S @
back view of the sensor ajgsrsenbl y o? Fig 1 w tﬁg(ﬁ%rtbgﬁléﬁggégégnoé removed
to reveal theOWinger Soimgoitetnt sheflodationbat Iwhiemdt -is Fegired toheavsytdg r enot e

trol ' ' | at ith,t mb h
Cvent on. BT B oFhe  BRRREL 5 SeRenEd il SETRDr B OB Bhddet andi ng

of the inveapliopmeandThe shapw dfovhd heusiage th@shlge G tHeedldtat angfthect ,

reference wll. no e made, purely by way of exanple, to the acconpanying
dr awi ngs. %C?L}Ogﬁgég? icenteE o BEAEEY caliehthegsentPhgasamblydoatabilize and stressed

that the P@fi@hﬁqks%lfsyﬁf}p%eaﬁl%t@ya nfftof¥ SR dr 8rirrqélrep%§§ssor0f .
illustrative discussion of preferred enbodi nents of the pre%en Invention
only, and &irtupesterfcede fwrronhdingihposagesemmooyvi di ng what is believed to be
t he nost useful and readily understood description of the principles and
conceptual aspects of the invention. In this regard, no attenpt is nade to

show st rucinralprdfiraéd Sntfodifent, NeNthoBingN of Mhe §8lat |askBAnly $s Necessary
for a fundaﬂr)"%rjtg%}l uq%%rstandi ng of the invention. Fromthe description
taken t ogefMEFIGHYHhaRed gfmpme emhodinentsh shaypparnaitenerest hadecaki | | ed in

the art hoys t.b&56¥81@k 413 HR&h [ enbodi ed in practice.
Figure 1is a frogt Vi er\}vt"}c:y%1 t he sensor Q%{%%%%WStB&%O@%%%e&Q%n assenbl y
(1) 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



is fabricated in a shape of a ball, allowng it to roll freely when thrown
or shot by the operator to the |ocation at which it is desired to carry out
17665/ US/ 0 7§ g%@évati ons. Henceforth the ternms "sensor assenbly",
"assenbl y", 6r'? 1" will be used interchangeably herein to indicate
sensor assenbly (1). The position of the internal conponents of the sensor
assenbly (1) determnes its center of 6gravity, allowing the assenbly (1) to
position itself independently with its®bottom side (2) closest to the
ground, when thrown. As a result of the round shape, the | ow center of
gravity of SER®TalssepmAilive 16p, thmdvangdlaneshadf she dighir anitsédnntthe of t he
bottomsid i bed _h i nbeal ow, the assenh 1) rolls freely
when it isﬂ%‘ﬁ’?‘%’b\%{b&‘ﬁg‘sge\?’gﬁ ugjﬁ Vi Droiehed Spbofyment” Fh tlimm(if‘%‘aﬂ’?si de (2)

cl osest t oabseenlgy @ontpristhilsglhl EauttindBiddmBoEn demsent tBboldndiRs ReSi ti oned

ti [ t h f in f t of the ball 1). Th
P age sensihe fBjention Gy atileRaha s the 165 $oPvides dxctby HEmination only | ts
optical | ensse2f9%8H HeAnltRE vEAbR! hO4r H{Eﬁere?f '8? %fr§§§(? %%x&x%rﬁéﬂ%g rther

conprises a mcrophone (4), positioned optifa to co io fromthe
sur roundi n§enser ashemblyl ¢ar( fyrthdiheompusophogte dehpor sapubdé vf eaedng n t he

center of . .si.de of ball,(1) in a.such manner that after the ball
st abil i zeshgeﬁ ﬂith?@lrg%?%no%vgfa% tbé) , rfcﬁlél%r‘rli‘%sr 8{)%6‘?1%:’“{‘53 SARFT APN&Ys be
optimal |y posvdtimnatet Blueoinbeioh asdhdlsiwheh Shbr AMARRLSH! [QENGE Ngs, no
mat t er whi ggl directjon the imge sensor (3) faces. The ball (1) further
conpri ses 3™ % BRRASIRTYRed shresbeld vadye.desi gned to enmit light in the
direction the imge sensor (3) is pointed. The illum nation assenbly (5)
may be conprised of a single of Light Emtting D ode (LED) or an array of
LEDs. The @t laupteferredembodanthtyof 8e smnsorlabsmislyi ofefhy innehtisie thay ot her
source of [{lum nation, as long a he size and power consunption of the
source is i(%%a Pt ga%epﬁgtaﬁ%a gPHgsr E’?@?{Bi Feman sca&:‘l\ﬁi“f?ee%éﬁ%l&? pssenbly
(1). The i thafsirmadfiseinlPfeseaidtibafed JFPs B@Yhde il lunination in either
visible or invisible wavel engths, e.g. the Near Infra Red (NIR) or Infra
Red (IR). The illum nation assenbly (5) may be conprised of a conbination
of il um net,; 7 U C vi di ng, vi si bl e and sone
Cnvisible o Sllntjg ?géferr%)’%é’é%gset%’gﬁﬁo‘tgz‘?re?ﬁ%gﬁlyﬁ%‘grlﬁﬁte OR% Bt

i |1 uni nat i vwbkes senlhgti¢.5n asother irbfevrddhembodige:rs evhe diousdg bOtkD! | ect

ef fective vindseo dat a evenf' n. goar gg lit, or conpletely dark environnent,
therefore PHEC GEmEBNIS a%?f 08e¥ ta5tNg seveerk ilaxers oof Hfferante | engt h

em tted bymaherials) um nati on source (5) Adjacent to the illumnation
assenbly (5) there is positioned a |light sensor (6). The |light sensor (6)
is designed to detect the illumnnation I evel in the environnment of the ball

(1). The Iighi,c36R59F ¢ e illum nati.on l.evel .drops bel ow a
pr edet er ni ned (%c%r eshol %eerég?gﬁ%g\égg@ f%}g &g ﬁgs?qlﬁllﬁ}?ﬁlﬁgﬁ%ﬂu’é“s‘geml y (5)
when necesbrthe cidiee 6f lonatiaf of tie inabt crhpofidiits bethd Baldadassaanblact i vat i on
swtch (7) Wnict} i S useg é.o activate the sensor assenmbly (1).

In a preferred embodiment of the invention the motor of t¥1e 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.



The above-nenti oned conponents, nanely the optical. |ens of the inage
sensor (3), the mcrophone (4), the illum nation assenbly (5), the Iight
sensor (6)1 @ﬂﬂ%éhz activation switch (7) are all positioned in conpatible
ni ches on tﬂ ce of sensor assenbly (1) in order to avoid any damage
when the ball (1) is throwm or rolled. The entire size of the ball (1) is
designed to fit in the palmof the hand of an average operator, so that it

can be easily held and thrown to an arga of interest. As will be el aborated
in detail, nost of the conponents of the ball are preferably placed within
a cast houénnsg nnhfe@:tedpembedtmenthdm:wmuleahd dlsplraysh@mk@n@n@bew ®rations
caused as sult of de of the. ball T e bottom side (2) of
the ball i ﬁ(l:ﬁ DB a‘f’gm ;Ie%ﬁﬁy(,sh sjedalsytr c%‘ét S5 ng, si nce

it is desi gs@inblgw, enabl £ ideeiveal bagahle t 6F %&é&&é@l@té’e%&e? artgé'”d its
vertical axis, allow [}%Gthe i mge sensor (3) to collect vi go ata fromthe

scene | ocateahsmitter of i semeonasserhly. m@ecogitmleal(@ﬂlsréa)demuignm in an
17665/ US/ 04y, 4fhe2B5:h | B zatl on bal | (1)
after it is thrown, Hﬁ% %?‘aﬁs‘?m‘f%?%@aﬁﬁ eraS(I%nlk g (Wn‘tg‘?m to the
shape of t kendoalassqmibhly. The hrarsenitiet tambeh vtulitelepé ataﬁsﬁl&)terﬂ attened to all ow
for quick stabilization. The plate (8) my al so include additional
stabilizing neans (9) in the formof snmall feet. Fig. 2 shows a rear view
of the sensprdideseilembodimesR the h6kile Sebthfisdaite b%'slcen(l L there is

pl aced an input socket (10) for an alternative power source or charger for
the rechar &W@np@v@ma buelceontralling oppotiredt bims intéot, Hubehati¢d) . The rear
side may ig SOC ch as _video and audi o out puts.
Typical ly, VI g%g andM)Il g{%gllmsa}g%nsgﬁéwaor%ﬁ? P%lﬁ%oﬁiafﬁeéﬁb&j rel essly fromthe ball
to the recel ver unit by neans of a transmtter |ocated inside the ball (1).

However , nme m ssi o roflle y e e or require the use of
transmi SSI h SAE vﬁ’?g‘%‘f)g’ﬁﬂtﬁ‘ qﬁ% én?r}l}%pﬁg@qntalﬁ%n?ﬁ)ﬁ’ﬁﬂ% efo the ovi de
embodi ment gnwhtiole thalbnar hRg &ﬁﬁwn{m@}% Qb%b‘?%%? p%pfohﬁl%b%?rgle gide. Fig. 3

shows the bottom side of the sensor” ass side there
|s pI aced arqseatiag @Wormﬂ@mmelpnebt%m@ drasle froage micatvedramdforthe bal |

. Th | d
i de e bar T e RSN ER S VTGP ol el FSeTn et Bhani sm s

will be desios sérer hesanblyeladiorppaical ¢Sm EHRE Iagt aeh@arhigids t he bal |
its axis. As nentioned hereinabove, the plate's shape

(1) rotates ar

conforns t 8°1Y ﬁ‘glij‘i%coj}ﬁhﬁ‘es‘}?éb‘"é’léfldtdh%ﬂ%}mlt( 1), however, to allow for quick
and effective stabilization of the ball (1) after it is thrown, it is
preferable that the plate (8 wll include a flattened area (12) on whi ch
the ball (1) amdthesteatiodiment |of fhe faveniion phefreokild ectomnaighuce additi onal

el ements o late (8 orm of sma 9 ich will allow
for a qui c%’esﬁtgllglng ] l}lsé(se%lf)etacttfl% OyaWWSPQ&??ed?lblyTﬁ“t@ {5 (gttgnni?fs%cl ude a
threaded basen(blidy ¢(@hpmes B Eighsmitter, @EcOftrifanfieelt €ONftdroht cONnecti on
of the bal 1 terior equi pnment_ such as a tripod. 17665/ LTS/ 04 12
The plate \trgél ‘%ﬂf?’ fﬁﬁ? h@?nﬁrﬁtqt‘f}"éecﬁ’tlth%hWﬁ”ﬁieSﬁeHﬁélSm%@rSshbmhﬂm t he
figures) fenbedanast I trol of the
descent of the@ibal tpﬁggﬁt{raﬁﬁg@gisﬁl ?é@??g\pﬂ% @ﬂrq@ﬂﬁ?sg g? it has
been thr O\Aﬁlffemly.semsem@nsntbﬂnesaliemmte}y of the conponents inside the robust
housi ng of ball (1). The housing should be capable of protecting the
conmponents of the sensor assenbly from shocks resulting fromits depl oynent
and preser I nghother ienilRdimbyt OF He isRNRMN, ageegbhdr LARLANY ghar anteeing
its proper functioning. A preferable net hod of fabrication of the ball (D
is to fast @RI (& SereiNer awhpoARkRLs and4)s teapablst oficregeiving rande and t hen
to place a g by pouring the materi al
( 15) of thlregalt)igallsﬁi{%{@%@gs{grnaigese%wm%?é% %??%trb%tﬁglgtlc over, around, and
bet ween the conponents (14) and then all ow ng the mat eri al to har den before
renoving the nold. In this manner, all spaces between the conponents are
filled wwth the casting material and all the inner conponents (14) are
fastened in their place and protected frompotential damage that may occur
as a result of deploynent of the ball. During this fabrication process,

shi el ds nust be used to prevent the casting material fromleaking into the
interiors of conmponents (14) and/or covering undesired places, e.g. the
front surfaces of the inmage sensor (3), the mcrophone (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

corrpl ete. It should be noted that in the case of applications where
V|olent deploynent of baII (1) IS not reqU|red it is possible to

r o, " S M e

M M



Fig.-5is a front view of sensor assenbly (1) with part of the casing
renmoved to reveal the inner conponents of the ball. The conponents shown

i ncl ude }@%#%04 13 the i mage sensor (3), the m crophone (4), the
illum nation assenoly (5), the light sensor (6), the activation switch (7),
energy pack (16), transmtter (17), receiver (18) and the base (19) of the
structural frane. As described hereinabove, all of the inner conponents of
t he sensor assenbly (1) are fastened tb a mechanical structure base (19)

| ocated at the bottom of the assenbly. The optical |ens of inage sensor
(3), the i Brigfeseriptionsabthe Drawingsd the |i ght sensor (6) are oriented
facing towards 16X4 844 Rl I T ) h. .4). is placed in
the center of t g?uppgélr %’ﬁ(z‘(é opkpﬁeeg%gleshg%sréagnsbg%% f,l%pgnté%%ibl eit to
capture audi o fFmr2ahbwamaead vidweofbdlelsenddreassemblyyofiftigk1;( 16) provi des power
for all elenents. o he nsor assenbly, and it is_preferably rechargeable.
A transnitter (ﬁlﬁ) Eisilogﬁz_ﬁ%g?téﬂmf[%&? H}até“@.s@&ﬁ‘irﬁsée’&@& %{eﬁgs}; and ni cr ophone
(4) and wi rel-esplgy 4tsha@sthé focatieh tnad tNd ARRE LR HoSsieUPhie sensor
assenbly (1) to the renmotely located operator. A receiver (18) receives
commands from t ¢anpanepteolibetsensornassemblshofdfici & | ocated with the operator.
Control conmands. Wkl. I rat.ed in reference.to Fig,, 7, d ribing the
control unit hcejlkslgy\ﬁrﬁﬁéé g%’.n%lyi%é’?oghllessegs Atk i é‘@vo%#qlgsgﬁg‘g? p?&s‘iﬁfﬁ?y (1) with
part of the cascasing smwed tbaeveN el idhe confipehesRgehebhl; of the ball. The
conmponents shown. in.Fig. 6 inclyude power inp socket (10) and a notor and
rel at ed conpdn\gﬁ{gsa(lﬁég’,acmi%og GEES %%e@§ib§%f15}ﬁd1%m part ofgheyt i on of
the sensor asseghing rd@RdIBSRAthi %ﬁé}lrclemimﬁ&% JPRRE Bﬁ?f aftpS No way of

determ ning the_position in which the ball w eventually cone to rest.

Whi | e the bal-l g [ sbowbithe remptesontrohand dispdaphonitewssiiated (Waith dme t he
surface on whic ntsQFasbs%HuC% S to rtest, there is no way of predicting the
direction the inage BRSO Wi PN order to poi nt the inmage sensor in
a desired direction, the ability to rotate the ball froma renote |ocation
must be provi dg 0 sensor assenbly (1). The notor and rel ated conponents
(20) recei wetabdediDescrintion ofthe Brawings enpte control unit by neans of
recei ver ( : i : 0 .l cC i nuously,
fop the 1 opationer et ABSAHERRR bt LEURNE RTS8 05 74
Fig. 5 andbfcegrigl mte efecwreferange whl nomi e oadpoprerelys by fvatyhd esempds, assenbl y
in order to ﬁﬁs%&i: be iI;ts in feat Wgﬁ | t. ShOfﬂd be cggaar to thase skilled
in the art k&t 2SEFRATARY SEBWHGRerfED SBECHE Teiesrnes tor thea eV PR tBded i n

t he sensor desleiisystrédaed ehaneldipertRuBLEDBIWG £RMBPRAPLT exBAdp 8HdCi rcuits,
wires, gears, parts of the structural frane, screws etc. It should al so be
clear to skl PEEPOsSes bndlustrstivendisgussion 9é prefrred earbosimentanaf $hef

arrangi ng € :

conponent Fg%gg% Mdv%éféirﬁ %gg%g@e%%ﬂg%tgg%{%mggﬁ @@%Aﬁ%{%t‘y }%ﬁ of the
present i nwebgliayad totiecthet mkstsusaftbasdreadiéy andentdddedsernipoibnagshabl y' s

i nt ended feat ures anﬁ erfog}rr%nce. The sg}gcifi c, .nmet riod aof 1 nplenentation
descri bed REPEPKS &fotooRPBKY edrPesttd OE HEGI hWeBtoBe lHsBYS Te82FLnPP t he
scope of t hgtefip@SemiadeNeslidve Btriukt @AY deBls &fi the ihvERAYS ik REorkedBLE control
and di spl aghuni,t, which is part of the system_ The control and display unit
(21) has t FraseishBRGessaryfef aofwadamentalopndsrstandingpk the inyeatibhyFromper at i on,

present at i he 1 i L - and providi ng
i o 1 ocd reacrhBhop TR LECRIN ARk LREML P e SR B ASRATR kL el 2y Uni'
(21) incl udedled imtihdert lofw bhe seresal formpebf tndinvahtith nsocketmbadiediihl be
descri bed. A "power" button (22) is used to turn on and off the control and
di splay unPfa%9). 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" button_is to save energy when operation of the sensor assenbly is not
required. Fiaire dtigdirBpt viswt elothe(apompssembdr éb. The sspsorssambbntly out of
stand by An. a1 um ien" thou.; e activation of the
i1lum nat in%(rjlﬁlgg@gtr?gl 13? %g}l Qﬁé\/\ﬁ?cgzhb%ig aé%%lééésgongogfkrggl e‘ﬁ’%’f“ﬁ%hfcfw? Ré& sensor
assenbl y i shqil by etle copetrhitopwo tht docatipnodt which itods desjpedtiel sare@rdat
environnent, it is possible to renotely activate the illum nation. The

“I'l 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 illum nation
to remain off even in poor light conditions. Illum nation 17665/ US/ 04 15
i ndi cators (25) indicate whether the illum nation assenbly (5) on the

sensor assenbly is off or on. A "Channel"” button (26) enables swtching
bet ween transm ssion frequencies in order to receive clearer transn ssion

o Y Y \r . s L N\ o o r 1



i nt ended, and shoul d not be used, to limt the scope of the present

i nventi on. 17665/ US/ 04 16 The use of the sensor assenbly as descri bed
her ei n doesl7&%téu§/8gui re processing of the inage. However, there may be
cases where i1mage processi ng can advant ageously be perfornmed on the inage.
For exanple, when the ball is rotated, there is a possibility of
transmtting the imge to a processing station, where a panoram c i nmage can
be generated as the ball rotates. The Sfmage is refreshed each tinme the ball
covers a previously presented sector. Such processing enabl es constant and
cont i nuous opsea¥atiens. | Hanegforthethe dems ‘seesdroasiemidp efasdeoplyt hendal | and

those curr VAR Ve | ... This.enabl es al so video ti

det ecti on flgﬁ IE)eWi[;ﬂle(rl'?5 orﬁgdn%%%i’%@e’laﬁ%’gge%ﬁ r%? Hg&ﬁgﬁ%e%etnls% a8?engﬁ§n@gs in the
scene. Nat (Thal pysitivhen® thiee intesesl wbepohditst of afheoReiREhaBiHMIPT (hhe bal |
i's not activfalt ed an&ﬁt he ball is uiaﬁfl as a stationary sensor, covering a

speci fic r8GoRIBeS 1thcartetof eravity allopdag he 1as$€§nl§b’s(ﬁ) HoeesiBpe itselfi npl enent

i mage procesddpRadétlFMhHEE tts Bt sidd @ i i . In any
of the above- r?gnti on%d 1si tSati gns St ha¢ b:élr?%g% %&g\ée%?iﬁﬁ%’b?%&gi%{l@xl"desi rabl e

or necessaiy,a eespoddbsirpgnd shapeihé dov oerstied of echvity dfetha apaemblyf(1),he
control an i . ni,t.. ((21),. Herein the term "prpcessi tatjon" refers
to any typgngfgﬁlgﬁ%égs%tﬁﬁét%%ngleﬁﬁz@%8% rtige bS%ttonhS‘[d%l &ﬁnt’f)glge as%cr%?e C, a

| apt op, or hardihbglow| tis garinbly CDessierfradly AHeritRE ehRwel BEd Bo&Rially

i ncorporated into the. ontrol and di s)gl ay unit (21). It should be clear to
t hose ski | PEERSItEGE Wath 1t6 fhabtopy side dBbelogrst tefthe leaenndriflys aflowsfthees, it is
al s0 possi bhged GemRRLBPL bIBoSARS | ORAlL.elr A5l I as to
present the i?ragee rege)?voed ??omt ({eogtg%%o tés%é%e&h%nl%%% (ngoamg)ctftngr, whi ch
woul d repl &t dranieofsihechall I(1). d8si gnegk samor dB) imbmtatids psade tind efsdt) . It is
not ed t hat e design.qf electronic. interfaces enabling transm ssion of
conmands fF %%%ﬂxzi uwtléehroﬁg lggnofg}céfl?ﬁteﬂ?seﬁftottﬁ%e&%’r" tion of the sensor
assenbly is within the scope of know edge of those skilled in the art.
17665/ US/ Oél, 17 ains 1. A coEglact mobi | e sensor assenbly conprising: a. An
i mage sensonef HEsHY assrmblys () histrthereeqmaprieds g amicropherr (Bs gostilopedh. A

transm ttep,icaP3bte Lt 1 tef, | the | . capt ur ed sal d- mage
sensor; c. %ﬁ engr gy pagit %pg{\ﬁ |drr£gt|c§1§v\§1r1h{ggg§1ar}g3 8fejr‘f§%r€%%s®fb@eand its
conponent s mdcrophpha{4d isebsitioned i ehdadritenvbihetop stdnefiyalpgs el duche. A

notor and rel ated co nent s abl.e of rotating the sensor assenbly around
its verti Cglm%%egthﬁgr gtéﬁ 'ﬁaﬁggﬁ‘?’glﬁeéﬁﬁilﬁ%b%tf‘é{‘isﬁﬂﬁ@ﬂ;thﬁ MIgrephieEe ng

capabl e of (gr eilclwags bbeoROARN §dkRidkdSR SIRRDSAIIASHRIEN Yrdhi Qi shocks
resulting fromits deploynent and preserving the integrity of sald sensor

assenbl y, PWEPBBYINgaRamEset vhich dirpetagrethe impase sensony3) favds.

The ball (1) further comprises an illumination assembly (5) designed to emit
light in the direction the image sensor (3) is pointed. The illumination
assembly (5) may be comprised of a single of Light Emitting Diode (LED) or
an array of LEDs. The illumination assembly (5) may alternatively include
any other source of illumination, as long as the size and power consumption
of the source is compatible with the other requirements of the sensor

assembly (1).

The illumination assembly (5) may provide illumination in either visible or
invisible wavelengths, e.g. the Near Infra Red (NIR) or Infra Red (IR). The

illumination assembly (5) may be comprised of a combination of illumination



g. A-center of gravity located to assist in positioning and stabilizing
sai d sensor assenbly with said plate adjacent to the ground; wherein, said

sensor assq?gkﬁugﬁg be deployed by placing it in or throwing or firing it
to the location at which it is desired to carry out surveillance; said
housi ng sustains the shocks of the deploynent; the shape of said housing,
the shape of said plate, and the l|ocation of said center of gravity cause
sai d sensor assenbly to stabilize and 8rient itself with said pl at e

adj acent to the ground; and said inmage sensor captures the scene

sur roundi n§OYHEPY JOMMEyRravaNEg visiple a\n‘g SAPEcnVisihIe | light e Hsisrimnostans| tp

accordi ng g , J i: r IS

spheri cal | 318‘;%5%%%‘%-% px{@g%&é ffl_lt'%/h g&@gég&gﬁg{%ﬁn%gé?ﬂr%ﬁgiBlugjaitgl%%%/aglgssenbl y
accor di ng senspiraiBntd collber efavtivhevided datml eveneingyoqrixckitj sr cembhitgigabl e. 4.

A conpact il e sensor senbly according to ¢laiml urther, conprising
an i nput sgg teWHPn@SHh:@FF%Y%H‘%F%%é?lil%% @)\H@g&%%}%ée&w&ma char ger
for the rechawgeadythRuAttadlby@ReiGYmPafion SHurfk Gypact nobile sensor
assenbly according to claiml1l, wherein the transmtter is wireless. 6. A

conpact nobile sensor assenbly according to claim1, further conprising a
m cr ophone W@ﬁ{ | . BEQL t | I f o tr 1Lt audi o signals
captured b?’ aﬁgtﬁgggggh%ﬁe. %ﬁ%kggﬁgggﬁqﬁﬁﬁiﬁ%p%%ﬁg%gi%§§§%6F9&%ccording
to cl ai m 6 (6)wWHkedlightt semson (6)aphimsazned tooddtedtothediliumihbeios datedrinathet he upper
surface of said sensor, ass Y.. 8. conpact nobi| e sensor assenbly
accor di ng £BYEPRTAP of glP‘f J(ﬁa))rrpr i@ieng‘ggh ﬁelnf%(ﬁbﬁ%‘ﬁe%s‘@é?fbltyﬁ capabl e
of provi di iumirHion! de¥d1® dPGRNDLAAPT BN o RXeiRinddl TREBHSRNINel ngA cONPact
nobi | e sensor assenbly according to claim8, wherein the inmage sensor is

Y

sensitive @etivaes flsdlunsimgtionsssenblyl Ghwhenmietessdrsby the il | um nation
assenbl y.
The front of the ball (1) further includes an activation switch (7), which is

used to activate the sensor assembly (1).

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 conpact nobil e sensor assenbly according to claim8, wherein the
illum nation assenbly conprises Light Emtting D odes. 17665/ LJS/ 04 19
11. A conpa(frmﬁg}%ﬁ{éf sensor assenbly according to claim8, wherein the

wavel engt hs' 0 | ight provided by the illum nation assenbly are in the
vi si bl e spectrum 12. A conpact nobil e sensor assenbly according to claim8,
wherein the wavel engths of the light provided by the illum nation assenbly
are in the Near Infra Red spectrum 131A conpact nobil e sensor assenbly
according to claim8, wherein the wavel engths of the light provided by the
i |1 uni nat i @RtiEwd vyl (o emablp mumkesuahﬂrzattmopfs@@dqa&hm afterAt ¢ heotn.nobi | e

sensor assg-'lg? ﬁ?ec rlg fetrgb a?]g& to"&gﬁﬁ» é%f’u%jlsﬁg S(()) tRe SHbl further

conpri ses capabl’e sensi ng |on evel’ in the
sur roundi ngat}othcs bottonrrafgdus pl’eeter(S)aﬂdtt@ﬁe@ctblam)m fg <t11li1ek i dthbiliizaash.on

Var e, 15. ATCIRALE) MOBA a5 S ekt RGN £ AP Siner oi n

the plate Baslxetl attened area on its bottom side. 16 A corrpact nobi | e
sensor assenbly according to claim1, wherein the

Fig. 2 shows a rear view of the sensor assembly (1). On the rear side of the
ball (1) there is placed an input socket (10) for an alternative power source
or charger for the rechargeable power source that is located 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 its 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 will 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.



plate.further conprises elements in the formof small feet distributed on
the bottomof said plate. 17. A conpact nobile sensor assenbly according to
claim1l, mﬁg&gﬁg/@@e housi ng of the sensor assenbly is fabricated by
casting rubber. % . A conpact nobile sensor assembly according to claiml,
wherein the housing of said sensor assenbly is fabricated by casting

pl astic. 17665/ US/ 04 20 19. A conpact nobile sensor assenbly according to
claiml, wherein the housing of said dénsor assenbly is fabricated by
casting nnrglthan one type of material. 20.A conpact nobile sensor assenbly

according tigecPiiten(®) migvefaithey frclude attashment theawse fu@r slufwriavitiey of t he

sensor ass BYAY! i.ne e choice of |qcati of the dnner
conponents%%?(%%#grggﬁg%gbgéggﬁ%?@@(ﬁiaﬁeégﬁga%?ﬁﬁﬁ%?ggzggﬁg ﬂﬁ;_ enbly
accor di ng deseehbiofthe hallleirebntunihelsnol akttévad afdheelhdbaftas Se Mk Ybdeh
activat ed a receiver which controls said notor in accordance wth

conmands trafefitted to it. 22. A nobile reconnai ssance system conpri si ng:

Fig. 4 shows the location of the components inside the robust housing of ball
(1). The housing should be capable of protecting the components of the
sensor assembly from shocks resulting from 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 (6) 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



a. a conpact mobile sensor assenbly according to claiml; and b. a control
and display unit. 23. A nobile reconnai ssance system according to claim 22,
wherein the_control and display unit conprises: a. A display screen; and b.
A receiver 18@&%‘5?;/840f receiving data sent by the transmtter of the sensor
assenbly; wherein, said control and display unit receives and displays
signals transmtted fromsaid sensor assembly. 24. A npobile reconnai ssance
system according to claim 22, whereinl8he control and display unit further
conprising a transmtter capable of transmtting conmmands to the sensor
assenbly. 2Be Amppbi¢msor é3othainssmpbens Y4t em dbooinditiog dseembBi (5),2the Wher ei n

e T el B A ST, e b SEEL I Qnebineg |

di splay uniréceicerc@i®bhfd ofheCBREd QlLY) RY HREERULRRaPfrdHE MR Abs@ibed
hereinabove, all of the inner components of the sensor assembly (1) are
fastened to a mechanical structure base (19) located at the bottom of the
assembly. The optical lens of image sensor (3), the illumination assembly
(5), and the light sensor (6) are oriented facing towards the exterior of the
ball. The microphone (4) is placed in the center of the upper side of the
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 from 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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operation of the illum nation assenbly of the sensor assenbly. 28. A nobile
reconnaisséﬁ@@"&@@fen1according to claim 22, wherein the control and
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zoom of t hehould also be clear to skilled persons that there can be many alternative
ways of arranging the different components inside the sensor assembly. The
component layout described herein is of a preferred implementation of the
present invention, which takes into consideration the sensor assembly’s
intended features and performance. The specific method of implementation

described herein is not intended, and should not be used, to limit the scope

of the present invention in any way.

Fig. 7 shows the remote control and display unit, which is part of the
system. The control and display unit (21) has three basic functions: control
of the sensor assembly’s operation, presentation of the image received from
the sensor assembly, and providing audio feed received from the sensor
assembly. The control and display unit (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

illumination to remain off even in poor light conditions. Illumination
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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.



109 ()-!$@ 10%ré& ()-!'L 10% (& ()-!#bCs109%& ()-10% ()- 10 10 10

, 8109& () - Y& 109& () -1 mLOY& () - #| + -

dEbC. Z10%&:, 6‘5%8%/&' ()-bL10%& ()-bmLO%& ()-gY YL109%& ()- YL09%& () -

Wb CL0%&! % : 0 106&109%& ()- @I 10%& ()-321 10% & ()- 301 109%& ()-bdE: / 10
10 109& ()-LmLO% ()-LnLl0% & ()- mLO%& ()- mLOY%& () - 109& ()-)+ci xY:/

101 109 () - MLO%&: () - MLO%&! () - F ml0%&: ()-s10% ()- 10% ()- 100, :dE/ 10

The use of the sensor assembly as described herein does not require
processing 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 those 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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Claims
1. A compact mobile sensor assembly comprising:

a. An image sensor facing towards the exterior of said sensor
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 said 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 mobile sensor assembly according to claim 8, wherein the

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

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

visible spectrum.

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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compact mobile sensor assembly according to claim 1, wherein the

housing of said sensor assembly is fabricated by casting more than one

type of material.

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

location of the center of gravity of the sensor assembly is determined by

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 commands to the sensor assembly.

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

transmitter is a wireless transmitter.
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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

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

transmitters are wireless transmitters.

36.A mobile reconnaissance system according to claim 84, 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.



