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controlling unmanned aircraft systens suffer from a
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104235, ¢ GnEERELe SrCia of il Vet RS Ao e B spptnoea and
ec6thical beskdssionsretl iWifire thawidd fight 6pEMEBNS iré AMaBEeptably costly
satellite communi cati on. Direct RF-based control is
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calyML, Bk Rouhin 2458, 8y a8 TPkl A5, Woling spottng
sch¥19Hr i F& enfisiddds tduslYs, Moriatial | wéstheroalltiews, providing
for |onger-range comunications when conpared wth
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-2.4k bits per second. Not only does control b _
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shetTanes? apd/igly pewver requirements. It also requires specialized equipment at

both the UAV and the ground control station.

[0004] While controlling UAVs by satellite may allow for longer-range
communications when compared with direct RF-based control, satellite control is
typically limited by low bandwidth and low data rate limits. An example of a satellite-
based control technique used in the past is Iridium. Iridium is a low-orbit satellite
communications system that provides a long-range data connection at a rate of
~2.4k bits per second. Not only does control by satellite have the drawback of
limited bandwidth and low data rate, it also, like direct RF, typically involves high
power requirements, high cost, and specialized equipment (e.g., relay stations and

large dishes for transmit/receive).



BRI EF DESCRI PTI ON OF THE DRAW NGS [0005] Figure 1 is a

system di agram showi ng an exanple of an environnent in
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along with nobile wireless devices and possibly other

BRIEp oS CRIPT K3NrofF ddike DRANENG®UNi cat e conmand and
control data to one or nore UAVs and/or to access and
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cofmngunieation giaght lwirgleswtdleImmunigation etwotkeinain embodiment of the
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iNvestiah! i shing a wirel ess comunication link (via a
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enbodi nent of the invention. -2 WO 2007/ 146538

[O(ﬂqf/ USZﬁ@ﬂ{-@@%%,BﬂOW chart showing an example of a routine performed by a
collection of one or more components onboard a UAV, which enable the UAV to
communicate via the wireless telecommunication network in an embodiment of the

invention.

[0011] Figure 7 is a flow chart showing an example of a routine performed by a
computer that is capable of establishing a wireless communication link (via a
wireless telecommunication network) to control one or more UAVs or, alternatively,
is wirelessly connected to a mobile wireless communication device that is, in turn,
used to communicate with one or more UAVs via the wireless telecommunication

network in an embodiment of the invention.



[0012] Figure 8 is a flow chart show ng an exanpl e of
a routine perforned onboard an aircraft that is
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l. SI g@}e'f,v,@ﬂ,d data transmtted from UAVs. For exanple,
hi S may 1 nclude controlling the take off and/or

[Odﬂﬂd' ngAQB%?tQQﬁ tRE IFRRIoH AR difdd g}sréfmlyttaﬁsg%‘f’éﬂ'lé"and methods

euvers one or nore UAVs contr I ng weapons
forsyirelesslyotordraling unoramnedvaircraéicasid iacgessisgiassociated surveillance

ang i RN OBl5 0L OBt VRPPRIIE 4 MEIaRs: FURMUNNGop; pRMwork (2.0,
anWxistg 8l PRofd ABIMABIRY 16 848 8RINT wilh hahdhéRICRWES(ddfi\bhones or
heal thh and/ or status "nonitoring information,

PDﬁm)u aodipagsith etheri supparting teahinelagies tofcasnrupicate cemmand and

col S5l anba e AV, S g OLRINAE b fpnamicod

frofth UROls. CPBIERAMPId, BRIS rﬁﬁ?‘irﬁ!ﬁd@ﬁént\ﬁbmﬁ?ﬁe faRe 68 dn@l/or landing of
rely on eyenswe and conpl ex satellite systens.

onp(mmc_pra HAYSeoring g thﬁmgrlaltrn@n@s\@r@pf ©Re cwm@welééVs controlling

the PHEL AR DTS UE e, MG PR UAVE® (GBS rtagth Saveilance

infotrhdtidh Wrdranomé ess movee UAVH rm@tudﬁﬁg Graunistidieifhdes information,
pically inhibited by obstructlons such as buil di ngs

g
traﬁé'ﬂgd?fhfé\PVanr Qfesiatipnefuseyectsp el deceiringaHAYr Baalth and/or status

R, LT NB, R PRE Gl BrP R I FiePBem oL cnmprgpre UAVS,

etcrmhnltwsolwaye |Srey-varee aommmaamhsseanibm&chrevbbew&hout having to
ar eas. [08015 Wil e the supparting devices used t
degightangl build cuglpm dirgct Remmynications systersiand WBHOUt having to rely

o R IR SRS P ey of -t he. ahel

[Ofy\”]el Sk gg%'ecgr%bgd%gﬁtgml'ye B&&E %rfqﬂg%#gess' %ommunication network
and supporting devices provides nearly unlimited communication range capabilities
within urban areas, where direct RF communication is typically inhibited by
obstructions such as buildings and other large structures. Moréover, urban areas
typically have dense pre-existing wireless communication capabilities due to the high

demand for mobile phone service and related services in these areas.

[0015] While the supporting devices used to control the UAVs via the wireless
communication network may be custom devices, pre-existing devices may also be

used. For example, many off-the shelf wireless devices are highly programmable
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to programm ng | anguages |i ke Java), support arbitrary
wWQi®r/146588 er f aces, and connect via w rel ess |iPKRI/US2007/069128

ot her devices including wreless devices (e.g., on
(e.ghedge,oimgadsy tonprogeamnming dadgmgmﬂilee &w&at)esepport arbitrary user
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network bandwi dth is typically an order of nagnitude
devigegare tymicallyaneall, ipogta %&mm&mswehendmveﬂow pRiwes|reggirements.
t el econmruni cati on network and supporting devices to
[0Ci8]t r ol InUAditioaNbetduse WiveleSs gtetwotkabandwitth is tpicatly an order of

tran tes directly into pore responsive control and
mqg%tpégjargﬁrdé%n a;@gﬁ/ htlfe;b rgrygdﬁ} éh%%,sgt(gsa c/\@reéess commumcatlon
ne®FSHI A% Sl %Br ? ChelitesNtd ol TRYs %”g'&(guk fBl"rrﬁ@%r bandwidth,

gener ation ess systenms can run at
whﬂﬁntradslatemrdpacﬁ;d inot tmore 2edporisives cpetrolsandnrhp‘roved vrdeo quality

istin Illtes terrB I]. stem itecture
anl dtsine TISSneea:. 105 sShG Mitaq bhekRyT @ Cells ifear Sample, current
geRéRYibAewrelRsh &ystetBE & rudl &t L3guKd Bis Qferaséddinﬁam&)mpared with
envi ronment i n°which aspects of the invention can

~2i4kditsnpen satonddpeexisting satedlite systemson nay be stored or
di stributed on conputer- readabl e nedia, including

I maglg_g%ﬂ gilAl % iger !ﬁgti cally readabl e conmput er disks, as
"m onduct or menory, nanotechnol ogy
ry, ni ptica nenor or.other portable
rodfa £ LGS vE4 2nd! Wk cleloBBRD s difeuBay o Brif, general

desdHtione bf @%mtg@baeﬁ\w&ﬁhéﬁt@m wHiCIe &3 pdtaPbitthe ADENtion can be
ot her data in accordance with aspects of the

implamentedn Arpectie ofitke inventien roag e slered e disitibagiedogr computer-

R P Rl 7 RO, Bty o, oo

migoe6dé WrRgsRiidohdleits (mematy SAENGtevRNElog P trietho®y,edrganic or optrcal
period of time, or on any analog or digital network

memeivk & et distable datai stosge eredia. ofn rcappieieEjmplemented
lnsirggt]rgll A&eg’tgcgt?u&fjrésh éré‘é{r‘? Q}lé@ By& 3k %tﬁgfp ?gh?ir% 'e{?:ggrdance with

ECT AT PUFpOSe” Compul ey Y3 PPOSES

asp@tﬁs ioff itlee@linwenion gﬁawhseouusmbnfecg ovedthedhtarassbr geéesthed networks
perform one or nore of the conputer-executabl e
(inflHgngLvirpies BeiroIkslegni & wropapatechsigaah Vigngp eEaRAGHtion medium

h
.gb%fugli\éggbh%i%ﬂe V%V%?Ss)b%her 7 Wogd, btk )db\Zérf a ;Hé'ﬁ%g of time, or on

onment asks’ or
anyenalognerdipiyal metwork (packetsswitghede circeis switttedd, arether scheme).
| i nked t hrough a conmuni cation network. In a

[00Hig3t I i bASSsLts OF A inbBntiGM¢hh BerébediBt 98 aaspatisl WueSose computer
may be |ocated in both |ocal and renote nenory
or slas? fjecersarcivat is specifically programmed, configured, or constructed to
perform one or more of the computer-executable instructions explained in detail
herein. Aspects of the invention can also be practiced in distributed computing
environments where tasks or modules are performed by remote processing devices
that are linked through a communication network. In a distributed computing
environment, program modules may be located in both local and remote memory

storage devices.



-4 WD 2007/ 146538 PCT/ US2007/ 069128 [0019] Figure 1
is a system di agram show ng an exanple of an

wWe@poneissent in which a wirel ess tel econmuni cBET/082007/069128
network 102 (e.g., an existing cellular network) is

[00kHd al bigyrenltib aneystem diagedne shoding assxadaplé @f @n environment in

d/ ) i.bl her . ..
whi o FRESS 1Re By ationdictyoRE 152 Teta, Sl Riisting seliutar network)
is (4% Alongt With FREBTIENWFEleSs GRITERR Oilnfé §9oREN Phorlak %rid‘i’or PDAs) and
one or rmre aircraft/UAVs 108 and/or to access and

posgihlyt ethesi gypiastingdechnelogieantes t(edt, pgmnahecqmmters (PCs)), to
co oy ¥ Pond B AT 6t 8L it Ml 708 anaior o

actédschRg MmoOBtACSGRERI &7d idakh Hehvhiited &dnt thé YAVS 110BPeThe UAVSs
of mesh network 110. [0020] Exanple inplenmentations

108+ hangheld wiretess deviersohddranshethen sueperbing teatywlogies J§6 combine

WItH\‘qﬁé \Lﬁgleggrt?%lr%oﬁgﬁﬁ J;urlggtltl(fﬁe %%%2? 6&’2‘5?6 gﬁm)? Y Eﬁ%of %é\éh network
110gener al packet radi o service), EDGE (enhanced data

rates for GSM evol ution), CDMA (code division nultiple

[oomrjeSS) Exérﬁplé%ﬁb%téfnbﬁ@ ot thies Were|d8dl tél@écﬁnﬁrﬁﬁﬁia‘a?zbon network
DO (evol ution-data optim zed), analog, 3GSM (third

10§etﬁ1§haie| &M GBolheniverget enobite tﬁi@b‘pmwm cystemy) ¢ GSIVI (global
SYQEEL ST THPTe aseu|calibisy PR el BaoRet (B sewice). EDGE

(erﬁ@rﬁ'&f@ﬂld“a@é r@tesTor BB evalutiohNCONRA @odedIgBion mYiRiptéhccess), IS-
nost cellul ar networks, such as one or nore base

13§&T&M6n§tlm§2 divigian| edtiplec lapﬁgssaenﬂér%ol1avolhmdata optimized),
an!ralgéa%'cg]\/lr ﬂlr(;lat{e{%ﬁérét;b%\% sterX'fBH&Sb O 'rr?tﬂ"n?athns) iDEN

i sters €3S networ K ata ases

(inttlyeatey digitad enhAnced aetierk fett:he frequenci es on which
channel s of the nobile tel ecommuni cation network may

[002733" at ewirpe! rﬁ&eill&é‘tﬁatbd Rh ‘b@taﬂ“’fﬁé'\/5?|i9éle§ée lbrnfPh@RiBation network may
fréquencies, which start at 824 Miz and end at 894

inchade. cpmp@n]antshtymai aif anost eelhdarrmetwar&s,u such@swomné orgpore base
ri ous

stafliant 12 MBfls Sutthine Eipierhoid, o Lddting rddisErs (ot shown)

visRoeRcafiéh W@?}Siers&ﬂo?%ﬁ@wﬁ) RViR3IESs petweRedhthBASS A%t shown), etc.
net wor k ile not all types of networks are

Anc@mmlgeqf ther eeqt@m@@t en yrhigh ehamaiataf dine mmbll@etelecommumcatlon

o RBD 3 it B BEBYAFr B BAY RS i, i

staelf at SieMHzRARbnwWiat 8089aHE el ecommuni cation network 102
is extrenmely large, effective conmunication ranges of

[0022FUSantige QfirdlbdL felBBIMRRINYABH $étvorlY0RNeRY4ISo iRBEke various
wired or partially wired networks, such as the Internet, a wired LAN (local area
network), or even a public switched telephone network (PSTN). While not all types
of networks are described here, aspects of the invention may be implemented within
the framework of many types of networks (e.g., satellite, etc.). Because the extent of
the typical wireless telecommunication network 102 is extremely large, effective
communication ranges of thousands of miles may be practical. Furthermore, most
wireless telecommunication networks are designed for low latency to support human
voice-based conversation. This low latency enables fast system reaction time, even
when nodes are located on opposite sides of the earth.
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wi rel ess tel econmuni cati on networks are designed for
| ow | atency to support human voi ce-based

w@owwasesas i on. This | ow | atency enabl es fast sSPGI/EM007/069128
reaction tinme, even when nodes are |ocated on

[0@Z8]osi t Widiedast ehoWhelnedeﬂaH in- Bigw@ 2001/ sbheé 3Bnbodiments, one or

TR R B M08 ORI S5LRM ddce o4
co%@&/ 2 o?tlrfd ?é\%@é 16, %?Yhéi?ﬁg&ﬁ&%eﬁ@&wé@&jdrﬁﬁé’%}é!l%’lﬁr enabled

, ut er /supporting device 106, or their
PDuer mayt beesonrnagdtedidoctiiel aekirlae maiblverk m@m/e)ctlymyatm RF-to-network

bné@g M tgg \;\El)é) Q%Rﬁqr%‘jcg@“ 2L @tu\lr’\%tipkrhlg@]%% %%Lel}qugéé?o %?)erate outside
a ESMNAArO6\RIrhge abhOVEt afill ‘b'eréérﬂfdllefdob?%ehﬂitﬁleog'rbﬁ'n@estaﬁon or PC
cellular coverage area, but still be controlleéed

dirgelly cenngaien & theanetworsr Afternativelt @l @Cdﬁﬂﬁ@GtQﬂﬁr@édtﬂﬁ@n outside

e EoltPnePRlR e W@%{% WGl Hetiat

(08 irani Uy sionyBUDBREN RRDHisAIRIaSSIRle Milthin He mesh network 110.
Fofacwr?lell%e f85h EXai R 1t1be n'?%'ahfa%ﬁﬁd’t@r léll’éllé?'[ fBobile device

ate alrcraft-to-nobil conmmuni cat 1 on,
comineurscatiars evhere a heenobtheerrm:é)uecrhe\dﬂm1@4 doattsd on theeground and

und and . t hereb onpr rou d control
thtpBY [ GarPrsing S ormiotRd: S8ifn” IS Shbds inga the mobile
deticeCP04 16! cdrfipl &héCél?érhﬁMﬁ‘W 188 o ét,‘ifé§§5dé’c§t@ollected by systems

col |l ected by Lgftems onboard the aircraft/UAV

onhgaidhtbe a;mawl Vt1R8. ﬁeamomr\mqalmneothea@eshmm@rk 110 facilitates
BTl QP ELALRrGE WHGSh88s ABhAlio B s target handort,

comyl@hdai?@i@ané@pgé@éﬁaﬂﬁn agselir e, afd dldck Ob&hHRGRBY | ONBere a more
Where a nore sophisticated user interface (Ul)

sophistieaaeeumeri it r 8d) temwiHonmeny is sigisirgd dhan| igdypically available

W|tW'§ Ign%llsr%l)he '&g@fclfeethdeeme%ﬁer}étwgrﬁ?a rﬂ%% @@é&%?rgﬁg‘}’t%/computer

alrcra conmmunt €

conmwmcaticm t Whioh mwmcnetmrmeamwssvn@tmm aRd/or via a wired
network, such as the Lnternet. For exanpl e

newe;rbowqhngs the Infemsy Feoexampis: |a§q-nj)or'%nga®qli@9|qu@6 comprising
a Iﬂcrrﬁﬁ h‘é(/e'd?n%'cf SFﬁncﬁfé%?%xEcé% I ey fr@fe%ﬁelecon](mumcatlon network

el econmuni cat1 on networ
(e. gr |\d@@) netwdrkabridge) cqoethet e’soperaesbarmismnd-m faxr amhobile wireless
devi ce on the network. [0025] Scenarios nmay
deﬂpg@’@i‘ﬁsﬁeWﬁ”‘i he control of UAVs where a first user
of a first nobile device w shes to comunicate .
[0Qzﬂ5r]ect | Sconanpsameycalad axésdrin dhe gostrebatl UAMsbmhere@viirsk user of a

s ity BB BETILGHE® SohEPRNEARSRed M HEKA ko @ seconc
mabile bevmée@.@.g)rtoﬁﬁ@rhhﬁ:rﬁ@tﬁokéda@ding a joint aircraft control strategy).
Accordingly, the mesh network 110 can be wused for mobile-to-mobile
communication, which can be text- or even voice-based. Computer-to-computer
communication may also be used in a similar context, where, for example, a PC or
other supporting technology 106 is used as a stand-in for a mobile device on the

wireless telecommunication network 102, for example, via an RF-to-network bridge.

[0026] The mesh network 110 may be utilized for communication from a mobile

device 104 to a computer 106, for example, in contexts such as chat and target
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comuni cati on, which can be text- or even voi ce-based.
Conput er-to-conputer communi cation may al so be used
WO p00/146588 | ar cont ext, where, for exanple, a PEDDS2007/069128
ot her supporting technology 106 is used as a stand-in
handrofh ibiile dewpeéom@mmer wionengpicatien emaymatioc fisi tised when
an RE-1o-

traPSiIBRG iofmalifth SEGERR° 2, iR aice (LAY, §, E5mBEfer or other

suﬁ@@ﬂﬁh?'dé@ideomff I BBt axampid, ehis devirgnit8tior ?aﬂeﬁ’ﬂﬁﬁvtb@ used in the
or exanmple, in contexts such as chat and target

casg wmretﬂuﬂnMssteVP@TJ Qﬂsm@wcb@qstabhmmommunmbom éink with the

n
UAE 1R Bk iSRSl RTRNEL SIELER IfpferSudiotiBE Uee o6 when
heastdste neapsitaemons roblstruses Uneefate e, ﬁtﬂ'vémnﬂl@fimpmrmore complex
exanpl e, this communicatjon pattern may be used in t
copisele NBHEEHORS OF Nt | grapbiselis rmmf@rmﬁw trangaitiag] fr§’|ﬁ“ the UAV
108 conmuni cation link with the UAV 108 but where a
user interfaces with the conputer/supporting device

[Oé’%ﬁ mfpneigﬁﬁorgm %ﬁﬁﬁgnﬁn M gan‘éSggm‘ﬂé%rte'o”l}tS&eat%e physical
exich® tof Uf téleesmatunicRIndhamtrk 2102y 1bf eRahipl&r BRicbRunicating (e.g.,
transmtted fromthe UAV 108. [0027] In sone

Vige gtRy@pPHetary comnupicatisnssysieper wite @@@ur@b station PC that is, itself,
coﬁﬁ‘g&é&alo tﬁé(t\gﬁléle g f%léc%ﬁr%ﬁgmggbﬁaﬁé%rgewf rkT?\Psz’configuration

xafpl'e nuni €

eng@blepI rieaiate Yeordmaimoh ititetU AN S| 0By 5y @ik W indré r@dilﬂlmdewces 104 within
station PCthat is, itself, connected to the wr

the wirelesrialaCOmMERICALERARRNA2 EVER T30uaH the LAY 1198 “isaif is outside
theﬁ@@%ué&l Ot’éF‘e'E%ﬁn@ggEgm rBlwdie ¢4 Vlrilgﬁoﬁ%r UbSHimERt,% VAV (e.g.,

evl ces thin the W

instead: ofrangnowrad istatior)t seves v dve bhidgghtot tre HAWMWA®RE Thus, in this
itself is outside the physjcal teleconmunication

SCeRANR rane; aiscrafty! O gpaatingntitin fange of thawirelegs telecommunication
ne’&vﬁ@rkeﬂfb %Eﬁﬁle%tﬁl%ngorﬁkﬁlﬁ]ﬁiﬁ arChYGafaSutbiie Pk 919 gl;é %&?g mobile

e net wor scenari o, one alrcra
devipes atU4ngithint thienwirelege tefecolremunicaties ietwork 102. Slmllarly, a UAV

o B S0 R ezt e L e herr LR o, o
wu@%’s‘sOc@ﬁecéﬁﬁnM‘hlEQﬂ hB&votkMehess tel ecommuni cation

network 10 arly, a UAV 108 may operate as a

AL SN A T S—

callhaso Used betwieere nbdes Within fhee ndshiuhétaeio g 0( OH’oM@%mEIe multiple
si.mul t aneous) calls are used between nodes withi

maRderdavitasran egigblistheommppicationinksi wiea siRge AV, which can then
strd& ﬁﬁ'@u%r@n %&fldfslnfo?ﬁmﬂ%aéé&{“ MdBIESq¥iLE Brhese aspects of

single can th
information can eventually be consolidated back into a single data stream (e.g., for

display at a computer). This multi-call configuration provides increased bandwidth
(e.g., as may be required to pass full size and full frame rate digital video from a
UAV 108 to a supporting device 106). Another way in which multiple calls can be
used simultaneously (or near simultaneously) is to enhance composite link reliability.
These calls can be routed through different base stations in the wireless
telecommunication network 102 so that techniques for dynamic selection of the best

quality link may be employed.



stream di fferent aspects of information to each nobile

devi ce. These aspects of information can eventually
whe00co#nsss | dat ed back into a single data strear@ /ESH07/069128

for display at a conputer). This nmulti-call
[0029])f | guFigur®2 {3r a\bldels diagrasaskowingnaimiedkamplé¢ exfga matsile wireless

detip; S4h o5 ot Sless dayes ﬂéiﬁ?d@ﬂsri Wy niape phone is
sh&@ﬁ) tﬁ%ﬂ V‘?f}’relé%s"%\ﬁ& Mgt fnpkgsf@% Sarfd D, '?ﬁ’% s&/8Rifled in the

Sl rru taneo near si nmult aneo is to enhance
relemntcasrt wall :hpm‘ecta& treedithe irpentiohese eapiasticed whids otbeat devices and

CO'Eéqrou ! dlnl,fng.} g : S%oftgrt' najqﬁh%ﬂé«%]s%t @éﬁhgﬁgewgﬁs wearable

coﬁ%ﬂ?éﬂac ﬁﬁﬂltﬁﬁ?ddé%s@f sehast m g?dde‘ésbi—ﬁgséﬂiyope;ZJrogrammabIe
enpl oyed. -7 WO 2007/ 146538 PCT/ US2007/ 069128

COIH?$Lgneee|ECtrQn@SbS@feﬂOpobca@SaI?Dﬁs@\moﬁgbwla@mm@pufera, and the like.
Thi e emibiS gBven i BrToerh o Be Rl BN RS < chown

[ofhise <khe Imabl dewes 164 L@%fﬁnlegﬁf "o Mg Iaér Sfernal antennas
20%1 ﬁgF r%%én?\glhg"m {rQAsfmftfin %I é%géiﬁc‘%léﬁalgté?ﬁh S€Yh§i8Srequency

urations, in nt er net
sigap[s. iﬁmmpeivanﬁ%m donlmateésto thee anteinina (s )2figana typically provides

%%ﬁ%ﬁ‘g%so%ﬁéa eg?@eglg'%ﬁgrﬁ{ltgef gé&re?%i&%mls respectively.

?%%sseprdrﬁ’tbb%' GO EP 1B Ui %an@é@lvémﬁoh' Kf\%y ca_ﬂ?@rlse a signal

erm"nobil e device" is intended to include al
prabessos smigrop@TesIdie ASISE,| er @évarceormzl and ma@ewngrd@@c circuitry.
nal ant.ennas cei vin

TherBiRERSsar iyt A, Pty BEERT ciand) dadim, A8 oo EhiRa" mputioutout

prddeB8ingN pYwes ICBABLE -anfl dthaPAARItIBAE NdedsssryTonmRsieatertidg a mobile
t he ant enna(s) 202 and typically provides nodulation

commuiepisiudeyicen Aofisem@.4.r aifsialt eariroh pgrsannel may provide input to

thq é&%%gg?r gﬁ@ @@80@ %j{g&/pﬁéyiq%ﬁ,ﬁgﬁoggmg@sﬂ C?chf (ﬁ&ﬂgﬁﬁéﬁ%pad 212.

In RUAT,eHROrprobesY?PUAR €GO mafSpfavidy infdreiationntd theanser via the
processi ng Igalc C|rCU|try The processor unit 206

dispiay/touchpad?d (i@ SRaKend,!4dat a processi ng,

i nput/out put processing, power control, and other
[Oﬁajr]cti ohbe npuEssaoy drot 20ﬁo|ma¢n9b¢3§3a infoibination  from, and store
ni cati on device,, A use a rcrafi) cont r ol

inf SRR ) 2 TR Ersy Bl Mot £16 18 sefidebs ety 218. The

noﬁl%@nd\kéblé‘ Hﬁ@hﬁ@ﬂﬂﬁ@&na{,nc‘éh@%h@ﬁ?moRCW a hard disk, or other well-
di spl ay/touchpad 212. “In turn, the processor unit 20

knewlp memerylstaragertaehnaagies. t Fee rempvable memory 218 may consist of

Subpomdl JhefibT Voddka, SuMERERITT ok iS7 Mal Kpgem in GM

comnfirfications systems, or other well-known memory storage technologies, such
as "smart cards." Generic applications 220 such as wireless content browser
applications and address book applications may be implemented in either the
removable memory 218 or the nonremovable memory 216. The removable memory
218 and/or nonremovable member 216 may also be configured or programmed
(e.g., using a mobile version of Java or in C/C++ on a mobile version of Linux) to
support complex user interfaces and full color graphics. The removable memory

218 and/or nonremovable member 216 may also be configured or programmed to
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information in, a nonrenovable nenory 216 or a
renovabl e nenory 218. The nonrenovable nenory 216 nay
we@ongigtssof RAM ROM a hard di sk, or other wePCFUR00M069128
menory storage technol ogi es. The renovabl e nenory 218
runrey appigiasibnofe.g.Sabsava pesgranyrthat providied an(szcMaﬁ and/or payload
cards, which are well known in GSM _co catlo

cogljal @irel Visualicaan. i Bk RelSi, TRcioaglty such”as a moving,
zobR@BRONRP eﬁlterﬁﬁﬁ%ly at?ne mEBd déﬁf:g5104 5 %%'ébnfl ured to have only

applications 220 such as w reless content brows

a lappsd ioput m@maa@@aesselgm@lapmlam innagemay be
i mpl enented in either the renovable nenory 218 or the

[00B2]r enDF'@Iuk@ 3merwbk)cklﬁagr’éhe shewimgam exarphs Y cahtiol components

of apljjéﬁ %gﬂ%\/@z\@ gSEQEFmglr% 1 nda.qaétlcﬁarg ﬁ}ﬁio&f\/' g‘gyjlave several
onBéaﬂc{‘c&‘{’n ories e{T?h’(’)\Jve?t 6Che chﬁ r8flecf-\/féué%vﬁeﬁl’esssfé‘?€ﬁfrﬁmunlcat|on

conpl e ser 1n aces and
netvmrhva'bhee Uvrongy awhwwbommnenmmswdlaedemﬁeprdflﬁng outgoing

al so confi gured or dto
'”f(2 )OIMGEE% qﬂ?ﬂq Q&;WQW‘@ Hrﬂfﬂng%sgyﬁllﬁa@gplqg@wcraﬂ monitoring
mf&ﬁ’n&ion Qha?taﬁégplf)@% ittBat bé’él@‘fb %%@ﬂoﬂln@cﬁéf/{ge rr\elll)? a wireless

/or payl oad cont and visualization
teletrmhuwmmallmtlrm’uwbrlty siuclsosme aembodimgnts z csomasd| ernrald) of these

Al ternativel A t he B %hdew ce 104 rTEP{ be conflc&g i
COMROR&H ;}y gsPoqiRtedvith, gUEONSHMGT HeRMe dgVisesdeps @ camera
enQbI&E'@M ;;rﬁirﬁ,h\/%@hdltﬁagwy t{eO\%%]snﬁu%ethé dotFortdrits |@escnbed with

di agram showi ng an exanpl e of “control conponents of

respac! ta e negbilendevipey 10d80hFigare @ e Any ane pfatheaam@mponents may

alsglb wm{ﬁéte&‘;‘gﬁtftﬁ%ﬁ& &e??gga alry\(,j&a ggggg ttg’ btepnagt packaged within

a tysitgonBbIe dedice R andBbnoknedied Uding f@ihn@lo%ﬁ/ diR¥eas a USB.
component s assocCi at ed with providing outgoing

003’1?c or mﬂThé"?:o Wﬁwc'ld?feoé '}P&ris%elv% Bl gzﬁ%waz component

vei |l | ance alrc af't nonitoring ormatl
30-éahatb|s Qmmwted tcednbarrknom anteoma(s)l3021gnaﬂ¢wowdesunmdulatlon and

detiopGlathB Al rSoMERY Arditeoghed Ralls so MAiBRTAA g gommunicate
v1a&ﬁ§%ﬁ&é§§télbé&nﬁmﬁ%h?ié‘ﬁeﬁet%h{ - &%\6%@0%?3@6 c®nnected to the

canera- enabled cell phone, and thus, may be very
tragsegiver 304 nay commmeatssgmaisnpcmrmmnuoprcw@eot ASBIC, or other

{ %’E{EI |l e device 104. o re 2. Ané one :ﬂi(sthese f ianal
Cor&gﬁp R A gé%cﬁ‘éu'trﬁco o PREFSBhUG! gy perform signa
co@iﬁgaﬂéﬂae;blbcééﬁngpmﬁﬁgutp@t BeddtssRRC bedRd conhtrBi, indPother functions

typlca nobi | evi ce), and then connected using

ne@%&a@ﬁblf@gym@me@tmga nsiile pgmnlm@mm.b@aedwttbe ndfV. Whether
ncl B9 e RS BOVES R SoR RS RR b, dssor urt a0s
mayrtake dessaveiall dldsoeyitdl "just" a communications processor. For example,
it may be utilized as a flight computer, a mission computer, a navigation computer,
or a video processor/preprocessor. The processor unit 306 may access information
from, and store information in, memory 310, which can be a nonremovable memory
or a removable memory (e.g., SIM card). Various generic and specialized

applications 320 may be configured or programmed in memory as needed.

[0034] Cameras 312, including motion and/or still cameras (which are often now

included on aftermarket mobile devices such as a picture phones), may replace

-9-



denodul ati on of transmtted and received signals so
that the UAV may comrunicate via the wreless
W@ 200ea¢75B8Ini cati on network. A processor unit 3BGI/US2007/069128
connected to the transceiver 304 nay conprise a
m@egl'@ditimaldmmg semmremmmw thgs Qrovdingt arultra compact ISR

. cantrol and processin ic.circuitr proces

(infiitienss iy Aidiees ratd s iaisidan Oy, 1P EeSERRs the mobile

deliaB'ét heHOR Wr Shill eeefsThNBay PRVESed N tded an@'é%@f-' Rether alrcraft or for
functions necessary for i npl enmenti ng nobi |

imagingaipead obiecthboar d t he UAV. Wet her |ncI uded on
the nobil e device or as a separate conponent, the
[OQﬂSjcessArmiund)ph(:ﬁﬁﬁconmpneaké16nsmdvasafbun®lne§h®eypnnall cell phone,
i ons  .processor. For

mq}gﬁe Bbseﬁt &lnga iagnqstics,: S atrg?nlt%[?aq)éag% @ﬁ\Vs engine health.
Thféoﬁﬁéﬁﬁrm?ﬁltd}ﬁ'}ﬁ SRbHRBGLERH Bn b& opra%s\ébd\‘?lgo% Vr%la%/e channel to a

processor/ preprocessor. The process unit
mahidlecdsyvican tiatnatbeding ukedrtp cmmttroistlm &AVh{suahaas enmiabjle device at a

rQUBD S e o SPTTS. GBOSTRGEY &) SAVHETS. SEIb Bop e Mirfgehone s

reflaesd a\lvltﬁeénya@ﬁe‘rcébpr@ﬁ»‘ﬁa?@%éfﬁwd&r comf I"@Ufaﬁl%ré’ﬂt such as an
programed in nmenory as needed. [0034] Caneras 312,

accei@rqmeﬁeag iPbtMeasuing/ UAVsqu!y wbaatmms hmlgnalameycﬁls@be passed

E}{ Pﬂbﬁ&hﬁ%ﬁ@%@% @%\9% ga v0|cegcmrkeg\§ff§%@%§ata thénnel of the

tel @I oAaTioR6 AdRbrk fTDTI'ﬁetm&ﬁbthBﬂGTTﬁﬂdynﬂls@eBé%%cplfo acquire
the UAV, thus providing an ultra conpact | SR

airgiafl ielemgsy s, sensev siata é@fc@an%mtfsm@M@fatf@swrr@@/ssmmmumcatlon
linkor exanpl e, the nobil e device's notion or still
canmera may be used to "see and avoi d" other aircraft,

i AT BRI PRk ki KOS G RRAPESH phone, may

be4HAPKFied BRY @%dulﬂ\%datphﬂﬁ@rédﬂr&éj'sz‘ﬁ@ﬁﬁt 'Iﬁ%orr%l%eﬁénos this may
nmoni toring the UAV' s ‘engi ne healt Thi s heal t

allowr@ remeteghumaortadaikoie people vgthiméhe fiskkadl view faf thei YAV camera,
eV| t hat bei n used t

whig Vel Sogell QB T80 dctiRee davk BT SCotfBet e speaker

comipaheAN3 14 |(Br aABthe? TGKIITBEYiBe-rélatdRagmpdneat) o I®AV may be
m crophone is replaced wth any other_appropriate

useq i sailebetrigaer impravisesk @XR'OSIB‘,@IQI@V@@SéED%)e b¥lflyinenalpsg roads and

il EBRSF PP YA ) T G ABR% 50 cnemy
IED ¢ Giggehaafdy, or even a data channel of the
t el econmruni cati on network. The m crophone 316 may al so

[Od!ﬂ]usedlfté’ lﬁﬁﬁédrﬁnthah{&ﬂéf Heh@be% n@ﬁtss%ﬂéﬁﬁnngF %0 perform
f of transm ssion over the wireless comuni cation

assiptex. global positioning (AGPS), the AGPS function 318 may be used for UAV

navigation via, for example, CDMA pilot tone measurements or actual GPS

measurements. This provides an improvement in interference rejection compared to

a stand-alone GPS receiver.

[0038] If the UAV is equipped with mobile device components allowing it to
function as a "cell tower," the UAV may be configured to selectively place or block
calls (e.g., for strategic purposes). The UAV may also be used to "sniff" the cell call

activity for unauthorized calls in controlled areas, such as in war combat zones.
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[ 0036] A speaker component 314, such as found in the
typical cell phone, may be anplified and used |ike a

W@ eileesakidr ess system I n sone scenari os, thi BCTEH$2007/069128
allow a renote hurman to talk to people within the

[0639]] d oFigurew & at bleck/AVagrame rshpwindidneexamplenoh@ computer 400,

sugfh s e SRnorRE: R gop commseron O st Fighte 15 nich TRy also be

us88 6 onte| M dAABANBBIMoBilk td18co MRt nét%‘?'kt ‘As with most
safely trigger inprovised explosive devices (IEDs), by

coﬂthmahlcong:mm%ammmm A@0cedaysinciute axpnopessing hanit 402, a

caII he ce pho e tr e n,an ene | ED
svdlgt TR able 5% LgBBONER! HASShos B, E0SIKe BRus systm
bh@ﬁtscmw&ﬁe% b1 Perhbryl © BRY pRICBssMGSI ﬁteorh
Cogﬁobal posi tioni ng %’AGPS) threxI AGPS Punctslson % ! ¢ processing
un

402smayrhe anplogin AFPeRasIng Unitasughoas @nenei mor@[gm\tral processing

B N WA o T

(As@pasted Unless gésdrbedl ottferiwrde, riteecorstruckion 38id Idpdraon of the
UAV i s equi pped with nobile devi ce corrponents al | owi ng

vaiieug flogkgneiown iastigurecd| are efusenventipnaliesigryy s a result, such
blo%grgf h?é‘c(!i &obt! BeSALEG Be\ﬁf iy Tiﬁhﬂ%i\;%taﬁlr?{rﬁm cal ltﬁeg \{vgl be readily

tegi C puUrposes S0’ be” usé

understddd by tieoseesKillexhinl theaelevent yrtf or unaut hori zed call's
in controlled areas, such as in war conbat zones. -10

[00@]2007Tﬂé65§3§em$d§2m/ngl%pldypoé’rﬁl KricRhH eblﬁ]S | Stri@ctures or

bl ock di agram showi ng an exanpl e of° a conputer
architentuies tineludingpa memgrt e withaggmesyrpantselleroe pﬁrlpheral bus, and

oGR8, Tt R0 RS et Lo o5

ando@aérdnlyomﬁm@@nmmm 41meAC§§§dtlﬁ;6utk§lﬂpﬁﬁ.¥yStéﬁi Ua®) #12, which
uni t system nenory

caggfé%g%ghﬁ th@é?@Ma{’r" Q&Qj]télﬁsmsicowt@?gg@é\t, hqjgm&ftlgformatlon
bef?%ré;éﬁjgfe%ﬁtg%ﬁ?{r?'iﬁ{nc%@wr A@Qtsjﬁ%hpﬁ; Sﬁﬁﬁ%@arﬂﬂé? ‘The hardware

rocessi ng ogl € processi ng

elelmérits Gﬂld’ie dsput/output 8pstent erer allowr@ml 129 entesy E6mmands and

. (CPUs), gi tal signal é)rocessors

infempat mtenthgpegmppter.ﬁ @ dheaugh anuwetvsceS( pagiryas atkeyboard, a
t S

polt B GXAACES S s 8,818k By clike FBE VRS ANcfiBtha, o ficrophone,

Joysflck;cgarmpadnad:ar(iBJ gic. (d%tsncat sheswn )t Trmsemndabthekmmﬂeidzvices are

bed f etail h t .
CofRG4IoR dOr BaIPIGEasRacHAl DR Bous<h ERPIThes Sush s a serial port
intéFAGY it cﬁﬁ{plezi RO4H bl bTrQe4(%’ SHIFBUBHSoHEP BR8P 5A%h Y a parallel

nown bus structures
port, game port, or universal serial bus ("USB") can be used. For example, other

hardware devices, such as a PCMCIA reader that receives a card, can be coupled to
the interface. A monitor or other display device is coupled to the bus 406 via a video
interface, such as a video adapter. The computer 400 can include other output

devices, such as speakers, printers, etc.

[0041] The computer 400 also includes a hard disk drive 414 for reading from
and writing to a hard disk (not shown), and an optical disk drive 416 and a magnetic
disk drive 418 for reading from and writing to removable optical disks 420 and
magnetic disks 422, respectively. The optical disk 420 can be a CD-ROM, while the
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architectures, including a nenory bus wth nmenory
controller, a peripheral bus, and a |ocal bus. The
W@ ygranseenory 404 includes random access nmenoPEI/US2007/069128
("RAM') 408 and read-only nenory ("ROM') 410. A basic
maignatit/djsk 622 Gysbem (nag@)atidilzppywdisjh Tharhdrdrdisipdrive df14, optical

diskr Gt 8161 AP THRITHT CBR e Lp SHENTLapten i thg processing unt
402%%@bu§0@6 STRE hapd HEK BSveS 8Lt optival Bk MAFWRE Sand magnetic
el ements of the input/output system412 allow a user

diskodriver 4l 8coawendudeaniaterfaciesroraconiroliens gnethehewnpaowpled between

SU%QH%$%§H§EU+ @@gt e\éiggéegnﬁ)&ﬁg)é(atﬁ8§e gﬁjgaa}rﬁ ﬂ‘bejgrt The drives 414,

416evhaes1 8, nendidhaie asotiatad Berputer rerahblekmedidBprid@idle nonvolatile
scanner, etc. (all not shown). These and ot her i nput

stafage @éscomélitet-&ﬁf&ttﬂednﬁtwthQSpdat@egguﬁgrem|nrogoazn modules, and

ch s rt f
o 8o o PTG 5K AR PR o Y 5 gmoors o
haBinl?,kaSJpﬂcmadlalk 42D, apdrmagoeticedizird22, Qhosmlskﬁ!edah the relevant art

serial _bus ("USB") can be used. For exanple, othe
Wllhapam%tedﬁ\ﬁtaiber dYRas 85 ormewer-readakiemediat that can store data

0 0 e
cct SN0, CoR LU0 ool g1 Sonfitos. faon
medrﬁ@ryvcaida, digit@loviden tisks{tiaY D8)) Beraculkh cmrtddgead%mm‘sr ROMs, smart
e conp er 400 can i eél ude ot her output devices,
eﬁaag%bea@swewpmt etc. [0041] The computer
400 al so includes a hard disk drive 414 for readin
[0G420m aRepgieM Mmegutes eambe $teredkin the systesimemandd@h such as an

op? lh‘gaégg?énré lﬁﬁoénﬁf(g ﬁ)ﬁ'}e\?rﬁéap{b%ﬁgt %gpc?eci{%ﬁlgb&ebs @eﬁre@g%le”h% control of

UAVss land4tat adillbw fegdatd Geckises s, UAQ’%D&ﬁlbleV@adllyT@@essed in a
optical disk 420 can be a CO-ROM while the -11 WO

conygeniosnat paheussiery memary 40dapiw aleo dnduda 2owehprowser 428
for Jerifg b omp RBP4 0015 a0esNE Sh chcietiefai it rep sites in the

W@tdmﬂdecweb ofithd Intbenelr d’dmappwatmm progathsv4 26 tﬂw Himte access to
ard di sk drlve tical disk drive

onét?f?r' nggég tabasgiss Which \aay, %n@h@r@a%emaf @#%@muter For
exérﬂg gctgleeéémﬁg%ﬁ' rﬁﬁ?%vé%@é%s 1P Wes) ﬁﬁ‘é& ?%B?ﬁ@/hlch stores

bus Known those sKi
magoist forTaTeasIrwhme lélAXI/,s arzelﬁpemheﬂﬂhscombdt pl‘emsrdatabase 432 (which

stoﬁ%es“%ghg}q%@ang i@g{%%%gq';g\g[”ﬁf'_?@g |<‘eon%ext) and multiple other

,nﬂupggﬁ%tdéqggaségagmstructures program nodul es, and
ot her data for t he conputer 400. Al though the dep| cted

ut [ I
OGP o RO 4 B BB e B using ogia
comectlo‘nsltb chRranoRs ﬁemd)letcdm;blﬁerst woel asfa remote computer 450. For
uter-readabl e nedia that can store data
exam e, the computer 400 may be involved in performing a first set of tasks in a
workflow and the remote computer 450 may be involved in performing a second set
of tasks in the workflow. In another example, the remote computer 450 offers an
input source for a workflow facility hosted at the computer 400. Likewise, the
computer 400 may be involved in designing workflows having tasks to be performed
by the remote computer 450. Like the computer 400, the remote computer 450 can

be a personal computer, a server, a router, a network PC, a peer device, or other
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accessi ble by a conputer may be enpl oyed, such as
magneti c cassettes, flash nenory cards, digital video
WQIR@®RA4GS3OVD" ), Bernoulli cartridges, RAMs, ROMBT/US298T/069128
cards, nanotechnol ogy nenory, etc. [0042] Program
cormpaln astwerk rosles anddyipically neludest manyremadlyof4ba elements described

m 4 d h [ '
abfiie Gt 4n8 Chomp L RE4O THPleaf B SR ol coffPRlsBd fiydesia memory
storby@Weliee dithaad &eRiva@ivd 4970 YAYSeh O oRfRfE] #50 may be logically

accessed in a convenient format. The system nmenor
coanectagtodiheocompuign 400 viehany dnown method dhatpeenmits cagputers to

colf e S5 98 B8 Vil S FAPRAE LI AL IF wice aes
netwagrki (CAMANDY) aprAErAEE4 3626 Stk ntaweriking easirbimeattea® well known in
nor e dat abases, which may be internal or ext er nal to

officge. %ﬁe&mS@rWIdmom@s&wﬁéNorﬂ@em&f@ﬁﬁtﬁ andrihg Interret.
access to a map dat abase 430 (which stores maps for
[0044}as winea & AbhRstworkingpamanoa)gnt athecsdraputer 409 is connected to the

LARCABR Ry Orat SpPler gy N BRCE 5 oo (e f 7 Bg 406). When

uséd iV \WRAN eenickaRpsRarahddent] HASI mpliRr 4ODPGRES m‘BRQjes a modem

can operate in a networked environnment using | ogical

or ethaiedeviemdor gsiablisling momemusicstiens eovputhe éN%Ukmtera@t 456. In a

vl RS SRR B ooy TR Pl IE A, o e, o

poRiongah&fdaPveanbe sisret e raraoiRUEHpYteP 48BY stiéh as in the disk drive
involved in performng a second set of tasks in the

4530r KiNos. Sklﬂe@nlat e relexapt art vk readiy geceapigecthalsthe network
coﬁﬁéﬁﬁésig‘ﬁp L 48195[1‘C_eeké\?mra£§ \%h}(fécon'p %alrﬁé{%%hﬁat ggtabhshmg

comenurivatiore tinks baesegmicosnpuies! |amas otry i lingkst m@ESbé stbd including
performed by the renote conputer 450. Like t

W'rél?&ﬁdtnéﬁ Anaemeﬁ%' wéile thardwatuplatfonns, ugh apdhe computer 400 and
rerﬁStres‘@éS‘ﬁ’1I utSHRE €5y @e§@ﬁﬁ’e§f %@ﬁ’o%q %gaognﬂe"‘@lrv%n? ik dte equally

peer eV|ce or’ oth

applICEbUSRD 63066 D28 networkdravirel vomré&spuding sesburyeilastons to identify
inclydes many or all of the el enents described above

sugh,po 5 comput er 400. Typically, the renpte conputer

450 includes a nenory storage device such as a disk

111.dr i Bestbp? Flolie renote conputer 450 may be logically
connected to the conmputer 400 via any known nethod

0G4, P FTOER  Cre ML, WS Sapape vl show

pr(meeaes mmwmdur(wmmme canvlrnnmermdatoszE@JreSU.c A hresevibow i diagrams do
known_ i, n

|
“°€§*¥%Vr¥%mr@ ﬁ?f&%gsgﬁﬁmr@e%@i %ﬁak%ut fr}%?@%eq@v'dgn@ tiRderstanding
of t&inPidiRls and data exchanged under the system. Those skilled in the relevant

art will recognize that some functions or exchanges of commands and data may be

repeated, varied, omitted, or supplemented, and other aspects not shown may be
readily implemented. For example, while not described in detail, a message

containing data may be transmitted through a message queue, over HTTP, etc.

[0046] Figure 5 is a flow chart showing an example of a routine 500 performed
at a mobile device used for controlling a UAV. For example, the mobile device may

be a mobile phone configured as a ground control station, which can be operated by
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[0044] In a LAN networking environnent, the conputer

400 is connected to the LAN 454 through an adapter or
WMRG0r04d538 nt er f ace (coupl ed to the bus 406). VWenUS2908T0h9128

in a WAN networ ki ng envi ronnment, the conputer 400
a usarcho sered adetsolasigpalero the WAYeandler rexeifeodata back from the UAV,

establishing co ni cati ons, over the WAN/ I nternet 456.
supﬁ ag maRy %%&%’&érgﬁ'{yﬁﬁ'@ﬁﬁ%ﬁla:‘a-pr ogr am nodul es,

application prograns, or data, or portions thereof, _
[OQJhﬁ be At blas a0, ithe rewins 0@ saisudR B Wkeless gemmagnication link with

thd .rﬂfA\?iSH‘ él‘f’xf, ivViFeIesASG%omml?ﬁg?ﬁ | lnle?\ﬁ?rikr.‘ Ftd?eeiﬂél\éa%is%tay include
will readilTy recognize tha e network <connections
cosfmumﬁcéaﬁ%rFi(g.gr,evié arcentrol ¢harfx1mz<e\x’%lnalraebmé switching center that is
est.apl i shin commyni cation |links between conputers, )
assRGiaGEh Nt | thes WES/eBR HRBMUNIGRIONI MIWOl-r el#Ssa result of this
i S L4 - r | f , .
coficald 988 she U AR 0 Sl V. pitflotive channe
assigaoran éddfolraatom froas trec robilé switehingvesritepthat permifsaddegss to one
appl i cabl e to_nodes on a network havjng .correspondi ng )
or g Sl 8f R Wikt ReTRANICakan (Idkid8ciuding OB qrppre voice
cthI:'n‘i’éYé dridfiéodathl agwrﬁahé hbbRis ahe ﬁé@ﬂ*@%@@tr@&%i\gi@% the channel

ow di agrans that show processes that occur w

assigememy iimformuation otheFelyu establisihgsan active doegnamisatien link via one

or PbrpcdkboTeg icain oA Gatieh SFARARRS At Plockrif,dbe snytine 500 sends
cofblasigiaiRany &k Wer(eld1eimfyricBohs 1O WmtdKithe attiviliesN6r the UAV,

relevant art will recognize that sone functions or
inciyding itg elirestion amdesrredhatitravel aweapons dischpega,eric.) and/or receives

il BB ) AV G BB R s BB lomaton, uav
hewlth | tnoidtoriflgs aifoRrAgtion) @eE.3i | , TAe MRsrARAC angonyBédi 88 information

data may be transmtted through a nessage queue, over
commuynicated. vipdbaastablighed eommuaiqation litkamaysineldegveige (or other

: [ 0 t N ' :
aufS3IEE, hafe’ Qb NP RaBE BASRE Y 1o Th) By e Ybnaing on
systeri aad mestwoble canfigiriationghaokiebloek 3@ raduating the @sdion with the

ntrol station, which can be oloerat ed by -13 VWO ]
UASh a5 ensiesh(e-a B AAY /sosaighvalander )  esionting G irminates the

i T ' back f th
co i Bl BT QIR Botiphr back from the
oo Ka BSrACRE Gl £F 8o coo perormes
by GosdNEHti6Atdf Bhe6F Witk .confforfrddBhBoatda UARY whitH 8figble the UAV

conmuni cation (e.g,, via a control channel) with a

to pemIMEnicate ofid ny wiseless telpgommyunication network.  For example, the
collection of components may be packaged together as a mobile device, such as a

cell phone, which is connected to other control and/or surveillance systems of the

UAV (e.g., via a connection such as a USB bus).

[0049] At block 601, the routine 600 receives channel assignment information
for establishing a wireless communication link with a control device (such as a
ground-based mobile telephone) via the wireless telecommunication network. For
example, this may involve communication (e.g., via a control channel) with a mobile
switching center associated with the wireless communication network to receive

channel assignment information relating to one or more voice channels and/or data

-14-



associated with the wirel ess comuni cati on network. As
a result of this comunication, both the nobile
walewgesand the UAV may recei ve channel assi greens2007/069128
informati on fromthe nobile switching center that
chpenelst \tdbecks802, dhemeutirc& 6®®J|eetablﬁalme$lae aofivé semmunication link via
W rel ess comunic g? i nk

the) BB ST B BPaNS R &F BRksORhafebitute B Fheetees control signals

(e GheinsRUElidHs BOQLonBeLitNE SadtlfieShanBRl UABSIHIIBRRAY its direction and
information, thereby establishing an actlive

speedmein tieael, oweapois \dischatge, @tc. yosantdseingtiae eground-based mobile

teiGRE" S8R SRR Do tPyre Biter B3 e ol B B, BRY send data
(e. go stPilldice lhﬁ)rﬁféﬂo‘r‘ll Vides ifforinagiolAYAV hé@fhlﬁiidhﬁohhg‘ information,
irection and speed of travel, weapons di schar ge,

et} dapk dadiher grastsi-hased mabileneeniralr daviese Une format and types of

mfﬁHﬁ%ﬁﬁ I oHr"lgr;[g& I'WET( ghﬁénn%g}/agﬁ&o edt gérﬁmﬁﬁ]&a(%ﬁg rlmvmgx énclude voice

(ortothes aodiol) abe, r‘rmag@ruatgommm esingfyeddthetens dak, leﬁbedependlng
communi cation |ink may include voice (or other audio)
ongysiem .a.maga;etwgﬂécovﬂ%aﬂ%% aAt quvgrtiﬁﬁdaasguwwtheja@%slon with the

a f t S
U] g, SFBETLNY, e, A9 ES SO MTel) R, FOU B3 receives o
teramiatibn( esignal fdre tdsRinatirg stheebyminaurdeatjon tlimk, ribetébye ending the
500 term nates the communication |ink, thereby endi ng
CORFRHNIPRINLIRISHN- [ 0048] Figure 6 is a f1 ow chart
show ng_an exanple of a routine 600 perfornmed by a
[0QR0]I ect Fighref ismeflow anarteshawipe enexaroplsoelr al reutingy/700 performed

by%r:é@gﬁﬁ%r hgg §ﬁbj§%49 &Pﬁ&gwnggnﬁlrgfe%§ W' rrn%nl%:sé%on link (via a

ww@téslsetételc@mrﬁum@mhéﬂﬁ&kﬁﬁycé}ﬂrmmmot@gﬂ\h%r afematively, a
nobi | e devi ce, such as a cell phone, which is

coppHirscthatican estatlishcd epnBectinndfeg- siraless. virrb Blystoots, infrared,
h h US
et 6% S Seiost SoRuFORERIA B RLECHER, Buchctom. wsed

comhautiedteasith gmeeot moné AIAUS ivien thd Wre@satdlecdmmm:atlon network.
w reless conmunication link with a contral devic

In ?%*ﬂ?cfrﬁ%?@aﬂo Hieotempyies eowsder rPQP%*p‘Fﬁﬁféﬁ‘teﬁa&eth@“ which a user
caméa%ﬁlﬁ???\tn@lee&ﬂﬂml”ﬁo%bﬂ ?fistw/kv E‘E)rnlto?’fﬁér%?\/ LAURT receive

may | ve conmuni cation (e.g., via a con
datehfeeds|(&.gwi vitle@ sonvieillaece simagaty rigealtbnmemtalsmg;cetat) ¢&m the UAV.
with the wirel ess conmmuni cati on network to receive

[00513nnel ABBRCRMENthé ROGITERT OO Retailed bﬁﬁtr@lQnED?frgfn HQJser wishing
voi ce channels and/or data -14 WD 2007/ 146

to sentrosioe AVB¥oyies anc demass pravidedobx FoAppliRatiemutnAipg at the

coffee AR OBET0RL 45 LT BERIAR s A R or v

comresxtioviewitis ahé WAV si Boaksample, the computer may be able to establish a
WAN-type connection with components of the wireless telecommunication network
(e.g., base station and mobile switching center), so that the computer can
communicate as a stand-in for a traditional wireless communication device, thereby
connecting more or less directly with the UAV via a partially wireless connection. In
another arrangement, the routine 700 may establish a communication link (wired or
wireless) with a mobile device that can, in turn, communicate with the UAV via a

wireless connection, such as is described with respect to Figure 5. At block 703, the
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(e.g., instructions to control the activities of the
UAV, including its direction and speed of travel,
woeaposns3gli scharge, etc.) sent fromthe groundP@EESH07/069128
nobile tel ephone. In addition or alternatively, at
rotﬁlrmcROGCS}arﬂlseccrrﬁmliinputG’QDthmyJAéél(mr thet mterpeedjary mobile device) at
rvei Il an rmation €0 | forrmtl , \ .
e 1Y PRrtogR o TP PPN AehudfK p AL Bdak (4 the routine 700
reé&’ \%é“gumm‘éﬂcétéﬂd/@r RIMitbAhg 4RYA $@m The UAV 18f valthe intermediary
types of information cormunl cated via the established
matiendavietatdeasti inkoarhyiai thel witelese commynicatinrhaetvearkii dhe routine
[ mage data, video data, binary data, text data,
70@?@& eaggendi ng on system and network configurations.

bl ock. 604, assum ng the session with the UAV h
[0%fded (Eigyre 8 ine pw q%,%t g arapxRiaple; ple meﬁnqqgao performed

onBO&rd &feiafierart théﬁﬁé“ bR i Fng% ol ﬁé?t*}vml{‘adrlc{&% & enables

conmmuni cat i on reby en communi ¢
cosmstmloatlor{ Ai50pntFolgdericési with btlmxv einenaﬁ shumhi ra duAVs that are

otV S A BLDIR: elEfoRT UM RAHER qedtiet i diathesn example, the
alrbr*a'l*tkls(y l@ading Writtfo? & Fcﬁlpeépmi}l'ﬁbléaélﬂc%ﬁ Iﬂ?étWS’rékéaéhoconflgured to

control one or nore UAVs or, alternatively,
pedorm jeist aemaltmaneu\as 48.0i, Jed by dbe taaging anitke. g
wirel ess, wired, Bluetooth, infrared, etc.) to a

[0083)i | e At bmokssononmumumeisno detablishdédat wirsless rcdnmestion with a
used to armunl cate with one or nore UAVS via the
groinde FRRIEC! deVied faueh @8t A oMirelessdelecommunicatign device at a ground

statiof" {Iag B oM §hobBild Ot\é%cfo%mﬁni‘c?ﬁb'ﬁt n& k.  Examples  of

Interface fromwhich a user can easily provi
estabhsmlng summandseless aobiwctioroniererdesbabedh\y o detail above with

resPE '%ge, Figares 8 Gt 1S 0 5&§§1§°§5’£r§h¢'1¢@?.agvsoo establishes a
complimitatidn k?ihRCWtﬁoénet&e rhéret iUy QR d. eQ?A\\/§5th%9r5rbgbutSIde the

input froma user wwshing to control” the UAV via
telécnremuaicationonataerk by Uy sathsit iacepiacnofr agnium obmultige aircraft that

are BORIGTan (ORI ot el anancibtaik § is G@ TIPCliG iy be via the

mdbAE  EsRIBRhEMUARELIER NTHENRBIKTBYr D&iAbkBme0 BfHeRDIfbAR 2of wireless
WAN-t ype connection with conponents of the wrel ess

comguieatiam(eas idinech B wanfkaregde Biuetooths ets).ait dioein803, the routine

sof YRR AT e Pt (RO Al s, based o

theC ostRINed atdridl dsiyhsle, theerRiive BOOH?ﬁSéggalﬁﬁge a‘pbré;ﬁféie control
dlrectI%/V\/lththe UAV via a parti al W rel ess
®

sigpaisntxtherong ©r mam HéAVayr r Biogkn8od oftﬂ@ renfinen80Pomay also be

G e AT —
thecgroundl cehteovétatioh heThid\foutise BOOMHe? BAEs GaEIEElié @antrol session

such as i s described wth respect to Figure 5. At
engy gewhepihe cpgmunigation session is otherwise terminated.

V. Conclusion

[0054] From the foregoing, it will be appreciated that specific embodiments of
the invention have been described herein for purposes of illustration, but that various
modifications may be made without deviating from the invention. For example, while

certain telecommunication networks are described with respect to various
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WD 2007/ 146538 PCT/ US2007/ 069128 routine 700 sends

control input to the UAV (or the internediary nobile
waeleoraep3at |east in part via the wireless  PCT/US2007/069128

comuni cation network. At block 704, the routine 700
embedénests, sspeeis|dfdhe énvandioormay betiowplementedaon rorariehe of wireless

AU B i A G gl o oo
usé@Ubi 86ntrai00AMRE hsL Y- ad Qlﬁézéys't:ér% Féh gada‘id ahkl OWVs themselves.

chart showi ng an exanple of a ‘routine 800 perforned

Aspedisaofdherineentionadesarthed indhe gpatsxt obpaftinuwtamgmbodiments may be

oL G o oGBS 00 TP samaces

asSbdigted WRh QGdriislensod@Riehes be ties anyBhition afava beeh vddderibed in the
I n anot her exanple, the aircraft is a |eading unit

comigkt a0kr Bege ofermbadiments, ajotherafembodiments Bwh also  exhibit such

e o e iy _ .

a8 5 o S BE S BB s g Sl acventages to

fallrwithinrthe 820pe if al iirdfepsion. MdcerdiRglyctheniaoention ¥4 hdt lamited except
round control device (such as a W rel ess

as hy|the apReRfediciaiMsSdevi ce at a ground station or a PO
via the nobile tel econmuni cati on network. Exanpl es of
establishing such a wirel ess connecti on were descri bed
in nore detail above with respect to Figure 5 and 7.
At bl ock 802, the routine 800 establishes a
conmuni cation Iink with one or nore UAVs (e.g., UAVs
that are outside the teleconmunication network or
UAVs that are part of a group of nultiple aircraft
that are configured to performjoint aeria
maneuvers). This connection may be via the nobile
t el econmuni cati on network or via sone other form of
wirel ess comunication (e.g., direct RF, infrared,
Bl uetooth, etc.). At block 803, the routine 800
recei ves control signals fromthe ground contro
device. At bl ock 804, based on the received contro
signals, the routine 800 passes al ong appropriate
control signals to the one or nore UAVs. Bl ock 804 of
the routine 800 may al so be reversed so that the UAV
recei ves data fromthe one or nore UAVs to pass back
to the ground control station. The routine 800 then
ends when the control session ends or when the
conmuni cation session is otherwise termnated. |V.
Concl usion [0054] Fromthe foregoing, it will be
appreci ated that specific enbodi nents of the
i nventi on have been described herein for purposes of
illustration, but that various nodifications may be
made wi thout deviating fromthe invention. For
exanple, while

17-



certain tel ecommunication networks are described with
respect to various -16 WO 2007/146538

W83 7/ 069128 enbodi nents, aspects of theCT/US2007/069128
invention may be inplenmented on a variety of wreless
networks. O her aspects thaLA®jSvary include the type
and makeup of devices wused to control UAVs, as well
as the systens on board the UAVs thensel ves. Aspects

| f the invention described in the context of

’V]Z%P Myl ar enbodi ments may be conbined or elininated
i n other enbodi nents. Further, while advantages
associated with certain enbodi nents of the invention
have beén deéAcmebwd for cardrollmghapxunroénnédserial vehicle (UAV), the
gﬁ‘o(gdi nment o .ot her enbodi mrents may al so exhibit such

MeQe ﬁf’H}fé@,’ %nd not all enbodi ments need necessarily
exhi bi t ysiHgha AkeREYsP@EVCcS %o skalll a WohttbNnicR8ag6 0% Rdceiver at the
the inventron. Accordingly, the invention is not
linmted excepAV,aghasgin the wipgless davice sionpmunicategovith the receiver

A et hod 1 or VEGRCETIPFJSS TRLEFL e i i Foshe telephone

(UAV), the pemhashicstiopr bddng: using a wirel ess device

to send a control nessage to a receiver at the UAV, ,
wher ei nu$ing tRerwireless devicedodisriyri cunewinigations feom a transmitter
DSAIRAIRE- By " BIaRPS \Hﬁéwk.tﬁé’T‘fWi%é&d. %k/{ég”#e‘éeives the
for nobile tel ephone” conmunication; ‘and usi ng e

W r el ess devismniunications\foom thatransmitternga theowiraless network.
transmtter at the UAV, wherein the wirel ess device
recei ves the communications fromthe transmtter via

Lhe /U8 £SSTHE! ¥Bitod Bt Hhifn TEYIRAGR SEhANE he'RBhELI message

sendi ng the control nessag udes sen
inohedesagendimg butliessagenisiciudiig msgruttiornsotu cantral wuvedilld rioecactivities of
activities of the UAV. 3. The nethod of claiml
th%@\kfei n sendi ng the control nessage includes sending
a nmessage including instructions to control the
velocity and direction of the UAV.
3. The method of claim 1 wherein sending the control message

includes sending a message including instructions to control the velocity and
direction of the UAV.

4. The method of claim 1 wherein sending the control message
includes sending a message including instructions to control the activity of weapons

systems on the UAV.
5. The method of claim 1 wherein sending the control message
includes sending a message including instructions to control takeoff and/or landing

of the UAV.

6. The method of claim 1, further comprising establishing an ongoing

connection between the wireless device and the receiver.

-18-



4. The method of claim| wherein sending the control

message includes sending a nessage incl uding
WO p®TNuS88 ons to control the activity of weapoPGI/US2007/069128

systens on the UAV. 5. The nethod of claim 1l wherein

sendi ng7t he Thatmethotesdagaim i holvhetein ssirdj nige awireless device to

massage i ncl udi ng .i nstructi on? to ffo trol takeoff -
receig SPMMYcAeNS MM e Gapsngterriic BRPYING | cappressed digital
AU ; i sing establishing an ongoing connection
vndfggtt&é;g]mltgﬁgﬁéﬁ rel ess device and the receiver. -18 WO

2007/ 146538 PCT/ US2007/ 069128 7. The nethod of claiml

wher ei n_ usi nﬁgt he wirel ess .dev{ ce to, receive

conmuni &at i o8 fMEHL (A JAGKR ¢ 1 N1 LEY Re eViPlRgS device to
rec%ﬁ\?@f:@ﬁlﬁ%i%;cﬂiﬁs?ﬁromvé %Hshﬁt?é?ﬁﬁblﬁééé’?écei@ng?ﬂl? sIRLAIRAfuIl frame
of ¢ h I d to

aim1l wherein using the wireless devic
rate eligital eideontmamsoissionss from a transnitter includes
receiving full size and full frame rate digital video
transm ssions. 9. The nethod of claim1 wherein using

the wirgl eSSTAEURERmCD off G&R VE WRSREHNIUA] o8 WirOBSE device to

transmtter at the UAV i ncludes using t rel ess
reching cemnaumieatinsefroor adransmitter iahftloe AV dnclodes estrgdthe wireless

by the UAV. 10..Th hod..of cl ai - -
deyife et SUREIFREeTTORRaLSY ¢0I UM et 1 om a

transmtter at the UAV includes using the wreless
device to receive health and/or status information _
associ al@d wihé methadawf daim Thevhereirodisifg dhai wirgless device to

wherein usi.ng.the,wireless device.,to cei,v . .
reqEAAMIMRIGRIOT BRI 3, FaREr &F 127 WAL Hides usingothe wireless
deViek B8 ré8vavhESHIE ahd/HYALES informhaaeh ¥SsSdiateel WitfHeeUAV.

information collected by the UAV, wherein the

collected information i ncludes i nfornmati on associ at ed

wth a cond, UAV and, i coll ected for the purpose of .
Aol di g a1 LRECHeRBit 5 £ o bdieirh sy B iFEBsS  device to
recdie/ 8bhinivi€atidts froBfaaramieal attisa . URNdA&iides using the wireless

conducting joint tracking of a subject. 12. The nethod
deviteclairgcaivaheusieilanee idarmnatiprraglleeiedi bynthear @AV, wherein the

ool P A o b e TR anc s
coldcted & therplRgosé eMagodin s sdcddt tdnTlicts, conducting joint surveillance

of a geographical area, and/or conducting joint tracking of a subject.

12.  The method of claim 1 wherein the sending and receiving are

performed from an aircraft other than the UAV.

13. The method of claim 1 wherein the sending and receiving are

performed from a ground station.

14. A system for controlling unmanned aircraft comprising:
at least one ground control device having a transmitter configured for
operation in a wireless communication network used primarily for

mobile telephone communication; and
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14. A systemfor controlling unmanned aircraft

conprising: at |east one ground control device having
w@2a0raseses tt er configured for operation in a MTEFWET069128

conmuni cation network used primarily for nobile

t el ephoare uromamned atrianyeliole (UAV DTG B4 6%d8le device having a

PCT/ US2007/ 069128 an _nrmrgrw1 d aeri ?I vehi cl e, éUAV) oL

i ncl udi ng a YRSEIVEE IgHEET IR AReratiop dp dhgeyireless” communication

confi gured fQEnepRr RheRdh e U/ 14 Fé@p%ﬁ?%/%%%ﬁﬁﬁi@ﬁions from

network, wherein the UAV i s responsi ve _ _ o
conmuni cat i othe &trleast ohe ground asntrandevieey undudingt earhmunications
devi ce, includi ng conmmuni cati ons received via the

recei ver. 15CCPNEINRNKTEFENE i m 14 wherein the UAV

includes a bridging control systemincluding a
controller configured to relay control signals to one o
or nor $5.UAVEh¢ heystemeob gtadind &4 t Weereim dbe o) AVhincludes a bridging
i rel ess co 1 cation twork. 16, ,The system,of.
cof sStamy eI o 6ROl SiigEe S BT signals to one or
mote\UAREs tHk Iavd @Bitd1d thd gy SFURE ViR $PEoMUri&Rionatstwork.
wherein the transnmitters associated with the nultiple

ground control devices are configured to send out, in

paral |l e multiple call signals usable to,co ni cate

Mth theuaThe YRS o el et fac, 3L figtina control
dedite! RRAIJRNEn@TiIENGreHY rcdntrofl¥evices, NghdideRerRimBiel Eransmitters

tel ephone. 18. The system of claim 14 wherein the at

assqaigtedowish dhe undltiptengrasind eenitrel edevirgsudess cantigured| tarsend out, in

patefe P fEre il rig s HRRR g Bl Wi dhE B 15 &
enabl ed personal digital assistant (PDA). 20. The

system of claim 14 wherein the ground control device
i ncl ude$7.a péhesyatere sipidier 14omnergin g pbleagt raneegepund control

YoJagealiel j : 2‘%? nmet hod of claim 14 wherein the
de%%@u@%’%gﬁggl eé)%i\?' i ncludes a nobile tel ephone.
22. The system of claim 14 wherein the nobile device

at the UAV includes a cellular tel ephone. -20 WD

2007/ 1468338 Pog/sysEno of cdairpd4 wherein the at least one ground control
device includes a cellular telephone.

19. The system of claim 14 wherein the at least one ground control

device includes a cellular enabled personal digital assistant (PDA).

20. The system of claim 14 wherein the ground control device

includes a personal computer configured for wireless communications.

21. The method of claim 14 wherein the mobile device at the UAV

includes a mobile telephone.

22. The system of claim 14 wherein the mobile device at the UAV

includes a cellular telephone.
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23. The system of claim 14 wherein the nobile device

at the UAV includes a cellular enabl ed personal
waelr@rnassassi stant (PDA). 24. The system of clBECRUIN07/069128

wherein the nobile device at the UAV includes a

per sonak3conipheesystamfofgclaed fowhareial esmobile device at the UAV

nlctlons ystem of, cl ai 4 wherein the

inci048 5o AL CRREH PoEANA 0TS BN P PPed di r oct |'y

to the wirel ess communi cati on network and wherein the

nobil e device at the UAVis linked to the wirel ess

comuni 24t i oﬁiheesyswm ofndiainect4 wheveia the Riobile-dmtiv®k the UAV

he tem m14 wherei n the
'”‘Rﬁi'cieeﬁ %Q@rs@cﬂ#ﬁ "d}?” 'HHE‘%ﬂgﬂE WiKGleSSeMBURigations

t el ephone net wor k. 27. A systemon an unmanned aeri al

vehicle (UAV), the system conprising: a nobile

conmuni 2at i oﬂihelesyistmn aﬁrﬁlaigunédmhaneircdmnamilemtime g'rcamd control
net war k, t hat primari In¥mas a COﬂSL{n'EI‘ VOi

deflig " Babike SitaLH Lathe HeleRD G HRIORERR |twork and”Wherein the
mdBHIETREViIEA Rt e BRY f%%nk'e Ctbttﬁb%relés%@h?n%rﬂ@%ﬁd}?network indirectly

application configured for comuni catl on

vial ara R -tonretkovk bedae. a ground control center; a
recei ver configured to receive signals fromthe ground
control center; a transmtter configured to send

si gnal spgr omrhgesyedinl 8f &éﬁmmﬂ GHdrem %Y1 Gifele88 ddfimunication

antenna; and a control application responsive to
ne’SNCg‘hamGIUd@@eloeﬂdlaattelehleommbet\ra)rkcommnl cati on devi ce.

28. The system of claim 27 wherein the nobile

comuni cation device is configured for comuni cation

with a petwopksidiain 'dﬁCIaHdaﬁn%nﬁbﬁbéénély%ﬁméc QUAV), the system
nobi | e communi cations (GSM network. -

compOgiNg46538 PCT/ US2007/ 069128 29. The system of claim
27 wherein e nobi co. ication devi
conti quf cobls CETRAA G oHeUPE HEo G st k" (G munication via
includes a graiork tRatketuse@dpAmarily as a consumer voice and data
communication network, the mobile communication device
including:
a mobile device application configured for communication with at
least one device at a ground control center;
a receiver configured to receive signals from the ground control
center,
a transmitter configured to send signals from the mobile
communication device; and
an antenna; and
a control application responsive to signals received at the mobile

communication device.

28. The system of claim 27 wherein the mobile communication device
is configured for communication with a network that includes a global system for

mobile communications (GSM) network.
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service (GPRS) network. 30. The system of claim 27
wherein the nobile communication device is configured
WO o0070655881Ni cation with a network that includeRCHUS®AIT069128

division multiple access (CDMA) network. 31. The

syst em 29. cl Zhensygtemnef elaimtdrewhelsin thes oramilsicoatmanication device
\Y is configured for communication with a network
is @mﬁgqf% fergeam g%?ﬂi!ount‘iv'&'hﬁdéﬁtﬁ’or‘bﬂiqtﬁ'i‘%@e? e\@engral packet radio
seR&d ?%etvu_ system of claim27 wherein the nobile
n|ca ion device is configured for conmunication
with a network that includes enhanced data rates for

27 wher 80 ¢ hd SaSIeMeOF G 2 7cHb e fs ebis gmmun cation device
is &%fr Juast Fsh écgﬁmgﬂmeh%{ri Q'PleWV&}P( tf\af“ﬂc]’ﬁﬂfe}% 4 B8die division multiple

I ncludes generati on obal system for nobile
acceﬂa”r(lG[DMm)lneb/somQGSI\/p netvvork 34. The system of claim

27 wherein the nobile comuni cation device is

configured for comunication with a network that

i ncl ude??_g_ dirﬁ!/atsg%/tp\ﬁo#a%%'mhgﬂem HPMPHE I fﬁrﬁ‘.mlcation device

access 136 network. 35. The systemo
is 2onfigrnedi fort h@mnnbnd:ainounomhhnacaeimkdﬂemt decludes an evolution-data

or co nication with a network that
OPfrﬁ‘&‘Wg@;\f&é)ﬂﬁt\gﬁ ted digital enhanced network
(iDEN). 36. The system of claim 27, further conprising

a data collection systemconfigured for producing
out put 82gnalbe fsystem ahslaine A7omherein tree oobilecoctmunichktion device

s §oRidkeq 10 PRETILEROT B8 ReRap ol UL BRaleH data rates
forGENPEYolutich? (MBGEQ A étwd®538 PCT/ US2007/ 069128 37. A
system on an unmanned aerial vehicle (UAV), the system

conprising: at |east one tel econmuni cati on device

i ncl udi a anscei ver conf ni cati

ure o B8l oL08 BiFEhY B o 27 WS Rin I woBIE il Ration device
is SYAfiqiFet N UsbrtunicatiBAswitRNg rcdivbrie kifatapieiudeat bofhlrﬁobeneratlon

controlling at | east one of surveillance actions and

globahaysiem fog mehite eammuhicatiens ) 3GEMeetwarksont r ol
actions conmmuni cat ed
34. The system of claim 27 wherein the mobile communication device
is configured for communication with a network that includes a digital 1S-136/time

division multiple access (1S-136/TDMA) network.

35.  The system of claim 27 wherein the mobile communication device
is configured for communication with a network that includes an integrated digital
enhanced network (iDEN).

36. The system of claim 27, further comprising a data collection
system configured for producing output signals for transmission to the ground control
center, wherein the transmission of the output signals occurs via the mobile

communication device over the network.
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t hrough the at | east one tel econmuni cation device; and
a connection that links the at |east one
W@ 20020655881ni cati on device to the control systeET/USBN7/069128
The system of claim 37 wherein the at | east one
t el econ®lini cAt systenewincani eninanked aerial vehiplat §UAV), the system
havi n%_ an interface to receive input for controlling
COMRESIDAV. 39. The system of claim37 wherein the at
| east OfGeak %E%l@%fh' R QftioRSIEVI& InS|LRiRPS tRfrReelet Bonfigured
a cellular telephone. 40. The system of claim 37 d
wher ei n t he farr cbeasunication vial @ winetessitel@coormuricaisen network;
linked to a conputer having an [nterface to receive . ..
nput 181 cRBEST QR MRS, ohnsoihares roeigare ‘application for
conputer is aRtRIfey LRfeditreHee8p subliRMRBTRMIORBL 4 maneuvering
network. 41. The system of claim 37 wherein the at _
| east one tattsemefinineatlldn krsat @nawenirak assiens ocommunicated

dynar cal 1y D0uEAE Aato h, BRERANEh Alonvige: a0
t el econzubhastlicitHRlinks khe 42 leakt BRehteiecoaimunication device to the
controlling an unmanned aerial vehicle (UAV), the

met hod conpr ¢tFY SYsi@mruni cating with a nobile
t el ephone switching center via a control channel
associated with a wrel ess tel ecommuni cati on network

to estaplisihe veystedssofommaimi C37i owherdik, the at least one
i ncluding: -23 W 2007/ 146538 PCT/ US2007/ 069128

teleearamunigatigncaayiee | is dinkegniee At CeTABYtas iaving anc indedage) to receive
. ' npel of the wireless tel econmunication
"“ﬁ%ﬁﬁg#%ﬁaﬂﬁgtggﬁégﬁg control signals to the UAV via

t he designated channel, wherein the control signals

are used to control the actions of _the UAV. 43. The

met hod 39 cl &hen 49ystemr t AEr cfpr i3di nyheerigi vihgy @ht deast one
' . £ he | ' . ' | . 44.
ST NSPANE NASLRUL R b Sphanee
tel ecommuni cation network is associated with control

channel s, voice channels, and data_channels, and
wher ei n4@he §B8i ghsted cAhnkiMm s 34 quherelp vHieceat least one

tel6QHRfnication device is linked to a computer having an interface to receive
input for controlling the UAV, and wherein the computer is outside the wireless

telecommunication network.

41. The system of claim 37 wherein the at least one
telecommunication device and the control system function together as a base station

to dynamically extend the coverage area of the wireless telecommunication network.

42. A method for controlling an unmanned aerial vehicle (UAV), the

method comprising:
communicating with a mobile telephone switching center via a control
channel associated with a wireless telecommunication network to

establish a wireless communication link, including:
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45. The nethod of cl aim 38 wherein the designated
channel is associated with a frequency between 824
W ee784388Hz. 46. At an unmanned aerial vehi cl ePCIIBYI00H069128
nmet hod for receiving control instructions froma
renot e sour creeceivirgg nat lehenoelnrassignmgentr doat vpergnitsn access to a

i ndi cati on of a channel ssjgnnment from a bile .
swi tching cent erqe%!ﬂ'é?t@an C}’%Bn?ln(ﬂfc&t‘? d’l‘ﬁ'r‘i’ﬁgS? elelgpmgmunication

via a control chaggglorkasspci ated with a wireless
comuni cati on network, and wherein the channel _
assi gnnsandipgicontrel sigoalsstot thedt AVeda the desigeeteshahaanel, wherein

channel of the wireless conmuni cati on,network: an
Fecei ving coErIntg! SRS FEHAEEH Y NG O the UAV.
the at | east one designated channel, wherein the

control signals are used to control the actions of _
t he UAW347. Thdenetbotad adimc42,i forthér comprikigg receiving data signals

conpr.i.sin ending data signals fromthe renote
frogy, c%i‘yi‘gaﬁfegﬁ?'apg@?c efﬂlesi gnated channel . 48,
The net hod of claim46 wherein the at | east one

desi gnated channel is associated with a frequency
bet ween4424 &hel reathiveizof claim WO wbersin 4185 8dreless telecommunication

CT/ US2007/.069128 49.. Th t hod of c¢laim46, f h
nefigHs S 2PTpGeRar i RO AnAT G Raroce ENIR Ay b Aannels, and
whtia%iﬁitlﬁ’é dB¥igABRPENIAHES iPE diatd BPRbic@ichahAél . wherein

he additional aircraft are part of a joint
operational group led by the UAV. 50. The nethod of

claim4 furt her conprisi geperatin ddi ti onal .

cont r ol 431 gnin€ FEE.; sepy S wighdl BiRC destitagaghannel is
asSddigtedivith WiRIRIeRCY Betaskh BDoRAd 84Mgzaft is out of

the range of the wirel ess conmuni cati on network. 51. A

nmet hod for renotely controlling an unmanned aircraft,

hode | T8 wi AETRL LAritineSREHAL S8R (NaV)o8 AR for receiving
cofPdIaRsthsdtions FRIMENepfdte Wdukdd) khavinidthbll @ oHpmRIHEL d

aircraft, wherein the communication |ink includes a o
Wi r el esrecepdrgraniiaaication ohargheinnehassigament §ofma mobile switching

node of ¢ ne GiecbBereE M hiffiatis dathiupd e KRatrol channe
associated with a wireless communication network, and wherein
the channel assignment permits access to at least one designated

channel of the wireless communication network; and
receiving control signals from the remote source via the at least one
designated channel, wherein the control signals are used to

control the actions of the UAV.

47. The method of claim 46, further comprising sending data signals

from the remote source via the at least one designated channel.

48. The method of claim 46 wherein the at least one designated

channel is associated with a frequency between 824 and 849MHz.



sending control signals to the aircraft, at least in
part, via the established comunication Iink, wherein
W0 b@®7a4658% ol signals are used to control the BCT/USNE7/069128
of the aircraft. 52. The nethod of claimb51 wherein
conmmuni 4@t i nghavinéthbdeofastaitT 46, furthee dosngresifg gerdrating additional

on-w rel ess network connectign,. 53, The_met hod of s
conlyel; $19BA1S {RB Farait Bl 0P8 RA MR RABINONRRIr¢TafY NEerein the additional

irtBf AEGRarfoR i &i5e 8BS AREEH 1B} tHREUMM, S access to
a[rt he at %%east @rlle r‘fgécfg o? fgge lsv‘\%rg}?ess
t el econmuni cati on network. -25
50. The method of claim 46, further comprising generating additional
control signals for receipt by at least one additional aircraft, wherein the additional

aircraft is out of the range of the wireless communication network.

51. A method for remotely controlling an unmanned aircraft, the
method comprising:

communicating with a control node in a wireless telecommunication
network to establish a communication link with the unmanned
aircraft, wherein the communication link includes a wireless
communication channel that permits the unmanned aircraft to
communicate with at least one node of the wireless
telecommunication network; and

sending control signals to the aircraft, at least in part, via the established
communication link, wherein the control signals are used to

control the actions of the aircraft.

52. The method of claim 51 wherein communicating with the control

node is performed via a non-wireless network connection.
53. The method of claim 51 wherein the communication link further

includes a non-wireless aspect that permits access to the at least one node of the

wireless telecommunication network.
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