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REMOTE CONTRCOL SCHEDULER AND METHOD FOR AUTONOMOUS

ROBOTI C DEVI CE CROSS- REFERENCE TORELATEDAPPLI CATI ONS
wpQOBbp23FRi s application clainms priority to an#8Crhs2005/022481

benefit of U S. provisional patent application Serial

No. 60/582,531, filed June 24, 2004, the disclosure of

which is being incorporated herein by reference inits

entirety. This application is related to U S. patent

application Docket No. RO 013, entitled "Progranmm ng

and Di agREMOTEFRNTROL SCHEBULERANRMETHOD #0R| of

even dat e her eWwAUTONOMOUS ROBOTEC DEVIRECh i s bei ng

i ncorporated herein by reference inits entirety.

FI ELD OF THE | NVENTI ON [ 0002] The present invention

rel ates generally to the field of robotics including

the control of an autononous robotic device and, nore

parti cul ar | gROSS-REFERENCE TCORELAEDERPEIE ATNONS

associ ated nmethod for inputting schedule information
[000d]a | Phisamphiadtion tehrimsprivsitytoand the bemdi bf U. S rovisionalgateht

s .a ¢l eanjn bat . ..BA 'HE | NVENTL .
erpfeaF e Ne R D IR e ool s oSyl s bsing
incol@drhtB@Rerain e;; réfesaek i its mt%%tp.%l“lﬁiﬁh%ﬂi@ﬁt&ﬁ i§ reldidiero rulimqkieﬁt

rgcessar. ose . t hese .devigces I1sS.t ea .
appBefing Paret YouReBTE Shie ceropmamecandrgnensSt Boof £ A Mrobite
RotREY sdciabd ¥f e bidt®herbWith, Ble@Bdtiosgre SEWIER is WingEBM&Sipdd&ed Rerein by

the rqoqom when the floor is being cleaned. This can

refegneetiis\PRIFYy educe the tine necessary for househol d
chores, reduce noise pollution by enabling a roomto
be cl eaned w thout FIREDGEJHEQNVENUR®Y to be present,

or enable an .elderly or disaple erson to clean a
100424 o ﬁlfﬁ REgFeRigiygUch E’F‘Wg@?rﬁ& 9 a?fpﬁe!ffﬂfjt;"%}nc? Wﬁlb‘g’é}g Hregontrol of
an dufdondmbisa¥Botid detideindindre HaBRUAHY.Ao BUSHRGE caiftroMBdvitRARd hdbciated
achieving this alm are current, y I n use, For examnp

\ pl e .
metheshigr inpuigipg sakiedige téRrmatien s R sigals t9Bn aUtapfresrs aphosdevics, such
as aPRMBRBRboRf the robot to be controlled directly by a

renote conmuni cation device to either follow a path

defi ned by comma f he r ice, or to

foll ow a cleaninggéggkggéééﬁFgﬁggkgﬁgg%§ﬁ1stored in
[0003]€ TREWtie cEABSLIAREE ERhe NIIRY Elarl £EinEE arda Y58A oft & pldGram

present in order tg control the nmotign of the robot or

storgf} indfg 1ohot REpesiiont The RRSPe O 1Bes8 ARYIFfY hioskep Allicsobisg room
witHoBVih6 BSeddbea ¥l RS iGIIYRbR BlelcR¥hiRg BARGRY biCeveh BaMGke 108m

be controlled renotely froma )
when the floor is being cleaned. This can effectively reduce the time necessary for household
chores, reduce noise pollution by enabling a room to be cleaned without the need for a user to be
present, or enable an elderly or disabled person to clean a room which would otherwise be

difficult or impossible to achieve without aid.

[0004] A number of methods for achieving this aim are currently in use. For example
robotic cleaning devices are available which allow the movement of the robot to be controlled
directly by a remote communication device to either follow a path defined by commands from
the remote device, or to follow a cleaning path based on a program stored in the robot. These
devices however require a user to be present in order to control the motion of the robot or

directly implement a stored cleaning mission.
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separate el ectronic device, such as a PCwith a
W rel ess communi cati on attachnent. These devi ces can
woOhers@bza7e be controlled froma schedul i ng andpcomsems/022481
application programw thin the conputer, thus allow ng
the device to operate without the need for a user to
be present. These devices refuire a separate PC to be
erational and in linked comunication with the
[Gﬂﬁ)}gb ot Hevigesare available phichllew g r @hﬂtlp yleanet toabetcasikolkd demotely from a

sepa I @nR d§\‘?1&e dithn'a89 P@%’ﬂgep Sﬁ Ct)ﬁgﬁlggl]cat%% achtng,nt These

¢l eaners are al'so avail oW a
deviges gant qhyrefqﬁebﬁ cogtrhlwdrmmg S(élndhlmg atd aintroidpplicasibn pmgrani Within the

coxﬁﬁ’lﬁerr fﬁQé’ﬁllo@vnggeﬂ{e 8{%&% E?erglel GRS the%a o? ﬁ%gfﬁﬁ(b s&g‘q ;il‘hese

resu devi ce ca
deveqeﬁ @;qulrg & p@g@teé’m@sbeb)@smlqmay&ldaa lihkedicomutunicatidd witethe robotic

, d t all
Ao IRA i o naﬁg@oaﬁ{dt"SﬁlB%? b eean g ﬁe .
[OOﬁQV I C Rof)(ftf%@g@nér? e taﬁo Fl\?epltat;lg hﬁh g\}?\gtagls{rﬁi Hlﬁ%:géj "fp&}t scheduling

devi ce woul
anquyp‘g@lggﬂotrgat@p pﬁ@&mhohdﬁe de‘acﬁ usirlg| beittonsiiedactddaiie deRied itself, Asa

B S DAL R SRR T EEUTS,
robpfiy @(yh:eoHoWemr,tth!lsl denods doet yot a[l&@ @Jﬂedlh‘i‘mg@nf@ﬁnétﬂaﬁ t&lbhrcroﬁﬂﬁumcated
r functi ons of

d
to tﬁe (Ee%cie groé S1ion e{e gcoﬁ%cﬂ%f /g%a Fsu éﬂgfgcﬁegl&e Peihngt conplgtely allev1ate the
need amﬂtyelcdbl\,appaaclvﬂlé bmmbllélhberﬂelad'nféihﬂ ipF $hB S¢he 8N iRBImation

tr C ently avai | abl e require
ma““a ‘%ﬁ" E@t‘%& ﬁ%ﬂa%ﬂ {? e deyicednbs ensily wed by Reerson ofgimited
moﬁﬁmctlon or a direct physical input of the scheduling
information through user inputs on the robotic device

[0007] sel Iﬂone/uflﬂmuungﬁ R0YOBID Olchifer £AIRANEI thd &ksfrémmﬁ&foﬂg‘ B PLBbY

icatjon wthout external in
clea iR AL e P irR 8 ine AR Ao i DR dre nspoy Satheomgerna
contosl. {Thé Aevies c@fently @vaiRbIe dudd lei%e? %Mt&ng§ rgeeto\MBﬁt?
fmh%?gﬁh@'& S|ca contact, and al so al ro
peiog- ?té’élvfrl?ﬁl HHt ofdhg S@beduéng)méqryxaﬁmwgleuser inputs
on tﬁéaxdeBotRQfet/i@b itﬁ:lfr AR N6 cléaﬁmelﬁ@ gunf%?dﬂloﬁaglg% % gc%eduhng

reatly increase the util i;
ap P‘&aﬁ%ﬂ hoyh exteTng) drrsh reqsty crupdajed sshedulbing arclatthepnser ﬁpp‘hcmons or

infolt&&ion filo ablb At Qevflée h{‘cgreclétgig 1§al cg t%cgfnr?%ﬁ 6180 aﬁow the

met hod and apparatus to a
robetg learsr fobesiiiepth @nﬁglﬂqgﬂ@n@f@b’l fyon the aamfepmtableyemote device, if and

wheﬁ %l’iﬂ]—x‘éﬂ %ﬁﬁ%rééﬁ? incfBld AE iy E?{Eg 5(%Ptlgm rt‘,ltﬁag‘%y %gltrhrhgaélgﬁ t%e range of

user present or
apmﬁﬂ%ﬂﬁf@ﬁbﬁﬂan external source. It is also desirable to
rovide a single portable apparatus that can |oad the
["ﬂﬂgb nf iFgum theiferagcing theesis ponsl font methhé anddppiraims ehealiotes robotlc

clealﬁﬁé 8&5fcedd gpe?ﬁm&o%hﬁy & Q%g%ltel rﬁnraltfln%accr%tulsg'nde}ined schedule,

without the need for a user to be present or for a further control input from an external source. It
is also desirable to provide a single portable apparatus that can load the configuration
applications into the robotic device, select and communicate scheduling information to the
robotic device, and control a function of a robotic device based on a direct user command, to

improve the utility, efficiency and usability of a robotic cleaning device.
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robotic device, and control a function of a robotic

devi ce based on a direct user command, to inprove the
watddeionyzd7zef fi ci ency and usability of a roboti @CT/US2005/022481

cl eani ng devi ce. SUMMARYOF THE | NVENTI ON [ 0009] The

i nvention provides a nethod and apparatus for

configuring a robotic device-3-0 operate according to a

user defined schedule. Upon configuration of the

robotic device, thEUMMANIORAHEDPZNII@N al | ows a user

in r obot

[Olgl@!” c EMIE él?s%gﬁcgl%rg\ﬁges g%%ﬂn%%h ggqasra[gl:}]sofa} po%ﬁ%urm%at rgPotlc device to
opghicapcording tochisti defided/icbetules Ump abifiguotftion pfthatdbotic device, the
RS ot bbb ek R R Rmfop ) 6 SRE device using
a rgoott cohmdnicgonldyviee, hfterothicnthefobbiiedeavivh & dapalﬂ@&ﬂ dperatifid without

Cej |nfornat t he robotic.device, One or
an§ erljilgr 1%# grr?e | 4 User or r‘%fle r8¥no{ V]]C% qoawqmmm (%\y}ca garp3so be used
to @mtmbdlscﬂ)f a fdmetlcfmif liewbbigicldesite) oe . re¢edRifforrhio@M®m the robotic
nventjon, a.configuration tool can

de‘b%e 32“& rt“%’re {5‘}&5‘?‘@% jagions qf thenysution. ey Brovidkoge eraperg of the following
featunes. udes the steps of linking the configuration too

to the robotic device, authenticating the
[00(10]1f i @uonﬁ dnﬂmdinmi‘r of theidlveriafll NGnfipiratidnfeol cabd &Hdl #fdoBfigure a

othe ro c device afte
“’bgﬁ% ééevé"ff Efﬁ‘s P‘fl%‘fff fhs stegs lﬁ’i‘h’(ﬁd’ﬂﬁ ‘?Cb‘ﬁg‘érﬁ‘il%ﬁo?lé@ fhe robotic
devidee auth\a‘nﬁbatmg Itlﬁfbohﬁ@ﬂﬂd)nltéﬁl Gunt Madin@bah te cOfdueRiof ?&)l 1nformat10n
dul i ng application programto enabl
intq B b flar e ab T Ry Rt geaiie i Comeukdentodl Toe eyformation
loadddsiBtoahd 1@B6tid deQice SHELEAE dcRHud bﬁi)‘ﬁcz{tf%n E)F(%?E{?n \Eo'yéngl%le a
[

d de th h I
schpﬁ,@mg g%{g}l%ya%ému {cgt %'ge‘n S@lggggp {dgbﬁ% stthe a@mmunication device to
retto GRS reprdbatn, & lorddb hel séﬁéﬁﬁ‘ﬁﬂg%pab'i of fhg %b%ﬁ@@e%%e a'fhy time.

t he con guratlon tool to the robo evice ca

[ooincl utieorR ceRfiBiktof 3t 1he thveRidn, $h8 llﬁl@@(ﬁmg&i‘ﬁF Gt coﬁﬂé{}%tﬁ)% tool to the

but not limted to a seri al por

mbﬁtﬂf’p‘ile&?le icaft @G@W@W@a@ﬁn POt in, eaqfh@evrcekﬂwh 2s e votdiniterido a

ibhrC OBBIBH! @t
w0 G AR AT T
congglyp‘g@ toPlrFa’a fhea ceramppieate Bureugh Ricghle ahlg@d intp e domm’mmcatlon port
of A&t &Q/?c@ s febii oﬂﬁ% idnOfb 11[h1‘1£1 getsvg\?\h the go%% igyratio enV’clogl and the

can be a direct physical cohnec er el
robefiseyise Pﬁbqu@c@hﬁﬁbaé cgredtinin, whereinadaivive,indudeoh iale serial port
adaﬁ@m}‘&hfl‘% B’g{l;&ﬂl &%ﬁ%}ﬁér sﬁ#ﬁcg‘, aéS]? 8¢IJ$§%${O?VHI§E ﬁlﬁ%iilrectly into
a fephalgi poe. Onlﬂtrﬁ <ahefr devibe rIn alfmrdrenaltamaﬂv@ mmfﬁgguﬁ@t, tH@robdtk Qevice and
onfl uratio y link through
conﬁ%%dnﬁg@?&gﬁﬁﬂ&@%ﬁu B Wik eesfs 8?11?6%(’?19%?@“ glra'ﬁ%ﬁa si gh as an

infrared, andi¢ frequenesgl or asthﬂlapprbpmmmﬁ&ﬁlyncy(sﬁgnal, ReksePPRs@RAfoRh Rion from
i,S used to load information fromthe

meég?gggﬂég hﬁq%gSVane¥ﬁ% robotic devi ce.

[0012] The scheduling application program loaded into the robotic device can enable the

robotic device to implement further scheduling information from a remote device. As a result,
the robotic device can be enabled to run autonomously based on scheduling information loaded

into, and stored in, the robotic device without further user input. One embodiment of the
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[0012] The scheduling application program | oaded into

the robotic device can enable the robotic device to
wonplemoza1s furt her scheduling information fronParnsamse22481

device. As a result, the robotic device can be enabl ed

to run autononously based on scheduling information

| oaded into, and stored in, -#4he robotic device w thout

further user input. One enbodi nent of theinvention
invgntjogalowsibe ramase devieatp bea handdhsldinputrigvibethet dan parhmunicate with the
robgﬁ(y H&ﬁ:ettme\%ﬁ?ﬁlrglgm&egﬁgne W th the robotic device

hrough a ess connection. [0013] One enbodlnent
mf. t hpk B | b
088, BRI K OE R 3 TSl SRR g i
for gptopaIn@s up; dnebrineche steng of sﬁﬂ@tmgmhedulmg 1r&”om1&1|mbn & a remote device,
devi ¢ h robotic
11nl§ t{hg gemclté Hkﬁlllér%?cl) Eﬂg??l{]ogg?%\ﬁc% gut en%catllnﬁ]%l}? % ?qnannqﬂc@tmg the
scheditiag lﬂf@mgtlplm fromfled iemotefdeving tohhae robotit devide)dnd totiflg the 8cheduling

ri t he.sc ul.in formation

i R i g0 B o EOREE He irhend et device can
be giwir¢less camgctidne or gywtler Hekingmethad) stich = thisé @¢ses8ed above.

connection, or any other |inking nmethod, such as those
[004dscr Db@dhg@be@hng @ﬁ’dmjatlfmhze bbdﬂﬁst(s'e&lﬁldhd: tobgtic device, it can operate

tor robqtic dev
i ok B OT i ST RTRE i ks G201 s bbbt otie
1nfqrmatmnrmablmhe Abotic d@wﬁ Itdi runtahtbn@rﬁ@fs@dwﬂ@ﬁﬁﬂl%éﬂ’iﬁer input. In one
bles t bot ¢ device to
emﬂoﬂ[ng%lgﬁﬁoeusg e& \anqf:(#] Zlag %1} calﬂé uq\é:ﬁl&ﬂate fiay, anfgor time at which
the mbbmdddvmntshmﬂdlepeﬁztt@ ragdl alS(ﬁlﬂhe elkhbér@nd RHE bIRiskieh 1t%ﬁ(5l|ld run at each
de the date, day, and/or tine at which t

“mmﬂ%gln§ deV|ce should operate, and al so the nunber and
t each schedul ed tine.

[00% f o SS 3 oul d r.un,
{ S Bt Pdmon sledyention iplides d urtkadon comemigetineavith a
mbmwhﬂde OThlﬁimml’(Udll incRildésthe Mﬁsf&)f anlkifPPLihSle @&Hhﬁﬁcat%ﬂ'd@‘vlce to the

had | i nk
T RS MR L ——

deviaeitolteertoboiad devide Wikerdih e tragdishitdd ﬁﬂﬁﬂhﬁ&n‘ 1ﬂ&ude§ fcg‘f e Y unction
ni cati on device to thet obotic evi c é

He .CO
of “WH@‘?O C{CYiffe g%%aw e Of condigwingsthe tokotindavisgend providing Scheduhng
infofiioh Qﬂﬂthdh@b&lcf d&}féE | ABa besuﬁ RQin 'g%%&hﬁlgﬁgﬁénc&mcg g & Rbvide

31 one of conf |ﬂur|n the robotic device
mu“ﬂﬁ% 0 ‘i“ﬁ’é fodthreesntrph sehediliogrpad configtustion hée robbidt deice.

0 gf Ge a result, a single communication device can
[0018] o, il®y ¥arfﬂ‘}F P‘inb‘l’qémﬁlﬁﬁ ek theingertion therfeangritted tiformation can include
contft BRrehédWling MRS BEH, 'c&Hfo@Bn(fU&nﬁ%uré’ch T %)l%hna% gec}/r cC %rol

40016 In varlous enbodi nents o |nven I 'on
conifgurationpid ssheduling infermaten. s donedlucafigantion hnchsmﬂeduhng

inforp a6k e ed Mgt be D6 MRk Qﬂpe &g{)&tﬁpﬂ b GO %a% éidﬁcllqpﬁléiently,

Infornatlon or contro ura |0n an
and gt iffsreni {imeto enpble onapeeitic aspedd nf thg uxrvanmamn /Thanemmunication device

used& {?S‘rg,lﬂlt' tHiQ IAMEIHRE% qgclﬁ](feegut r1‘5(:)1%ot lﬁa‘nte eh’??q %&o%e device, a

sane can be conmunicate
PC,a laptop, and a wireless communication device.

[0017]  In one embodiment of the invention, the method can further include the step of
transmitting information from the robotic device to the communication device. This information

transmitted from the robotic device can include, but is not limited to, an error report, a power
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and at different tines to enable one specific aspect

of the invention. The communi cation device used to
wonrermgned73t hi s i nformati on can include, but i sSPaDUS2005/022481

limted to, a hand-held renote device, a PC, a | aptop

and a wireless comuni cation device. [0017] In one

enbodi nent of the invention,-5the nmethod can further

i nclude the step of transmtting information fromthe
levelgpprort, gureraily stered goherulingdnformations 4 statucheport euthditication information,

andg@@{gg&ﬁgﬁmg&?g§n1tted fromthe robotic device can
i ncl ude not limted to, an error report, a

[00RET DRY Ethbd RNt lof tHe YiveRi Hovilda ﬁq%};?a? s?tgt i:cglgnunicating with a

informati on, a status report, aut
robpig dsvieat Tbis apperiusaineludas ampsnmne fos Stosng myfomatior], 0]} oﬁar;e;rt for

nﬁﬂﬁlﬁ%ﬂg Riith Ae rbﬁkﬁﬁ'dax\/l‘éé‘ talc {%Qst B oéﬁlth%els cafhy f(glp aﬁgﬁgﬂxc&f %t(l?ne robotic

comuni cati ng W a rabo SR
dewqqcang@égaﬁ omgmlyutfeo for $tansmitiipg irfbinrarint toathe rodbtid @avice, v1a a

t|n wi t.h bot | c. devi ce,
corftihifib o' mRAMHALER b Afticha e RRR 4% ik Pl iy infagmation
for dengiolimg aafmd:tltam of tbaBIbOOﬂtdEVﬂdeazm‘dm leh® bnd ﬁrcohﬁ@ﬂﬁmntlﬁﬂtoﬂﬁhtlon and
I.C evl C Vla communi catl on
schbdbfifE Itirk @t e IdFolcRORLNEE 1 Gl bt the abperaus can
alSQiEWI@snfomdtwdemnsmﬁed frah il robdic dewivd.r ol 1ing a function

of the robotic device, and at | east one of
[00EYnf i Therapparatns canfterartand-beld bt Gva@Ldri ot cothAUABAtARevice, and

,obot devi ce. n. al fernative enbodi nent
can el Eg‘é‘?% BhelEar S Bicpbs®; ot cmbromert b spmeatisan
1nolﬁdecmd1$ﬁm alidydihg @uﬂaew dew inlfeehbdn B iARPRRE FurnfE P ehed

renot e ot her connunlcatlon
appa gt\lllls C’Ehe apparatis gan Cg\ldel aﬁ[epﬁ&ge usefyinpat llogving the user, for example,
to inpanintoningtédni to Be d@ﬂmﬁlﬁcatédlo ARLrobITR A iBE mrectfyrb%n@ﬁ RS of the
ncl ude, a di a||OMAn% a user to'vie

mb(f%ﬁ?jﬂlﬁ% foigh agds ?Sa@éaeW@wp{oa informationyfrom tharebori device, or
searslpfol bﬁddﬁt‘rol alfdfctRRRA R réote asvid 1%91f ' I?lc\}aﬂgtrs e%bohﬁr?e‘?l s o?ﬁle

user mﬂg a||OMAn the user, for exanple
apparas, fheserdfput ganyiacladimiis betdiated &, pRwitehy b wst:cl@l ebuﬁm a touch

sensitive ®8d, layoltepBhI, Cﬁhd an hebnsid ifple Qictt zré% Jog!é. binfhaflgVi C€

through a wireless connection, uploa ornatlon from

[0020Dhe 1R BEthes eﬂﬁ&dlﬁfl@nt 1 1r§/€ﬁ’tfc§1h:a1ﬁ %lu% ﬁ{%@ﬂé Qéwc% that includes a
fungmlon of the renote device it n var
memoty, Fo8 SR RE Bigmations aleashengnes, for m@el\usequrmpuxm ﬁqm a

commifilc st dePid, ah$ at']@c{st éﬂe@u@h@x‘fiﬁlcgﬁr fof a&tﬂéqﬁ:ﬁging%h% %%\hlgc%gﬂn

a button, a touch sensitive
devigg. Shecprmupisgted lnm@ﬁtlmmalud@um‘enmm«tommm fuhétion of the

roboB8 4! arﬁirQP Rdit %ﬁﬂ bs coﬁlﬁglfr tg}ﬁqﬂitohl?ﬁlo% Ahd 5 21 c&uilln% Iuﬁ'ﬂlglatlon for the

robotic device t eés a nmenory
robofi¢, fleyiqen Thissontegl, qogﬁgttratmmearpkschedﬁkmg lhﬁmﬁaﬁﬁnnged not be received at

h ice, and at | east
the shil6 R8T O el 0By SONEMILAR iy AR i S0 e 656 treiti
aﬁw@éﬁﬂﬁéﬂmﬁh@lconnunlcated i nformati on incl udes

i nformation for controlling a function of the
[0021] The robotic device is adapted to operate autonomously without further user input

based upon scheduling information received from the communication device. Thus, upon
loading of a scheduling application program, either pre-installed or by a communication device,

a user can enable the robotic device to run autonomously according to the received scheduling
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robotic device, and at | east one of configuration

i nformati on and scheduling information for the robotic
wdeviete2373hi s control, configuration, and scheddriusgnos/022481

i nformati on need not be received at the sane tinme, but

can be received independently, and at different tines,

to enabl e one specific aspect-of the invention. [0021]

The robotic device is adapted to operate autononously
infegmatienyt Theupldiie deviesganicaist ofitherh wplbife robitiedislice guch as a cleaning

[ f ni c t on

robl b f ke DR WAge. U O L R B Pt B 185 one
transmdigar &mtraea;mlttmg upfpnnams tatht ednmnnibatioa dewieeruni cat i on

device, a user can enable the robotic device to run
[00&2]t o nbmsnoyheaemctdnhn glVBntldnh)en ca@sit ofadrobotic system lncludlng both a

i c device.can_cons
robmq}éh g{l]cg% &:f e ng &l)ncfa %&?F% cogﬁlélﬂlcg@gdn@pg%{wp ﬁﬁth the
robptdﬂﬁﬂVlceoﬂ"hQiC@trmtnlcmtf&inyfonmdlmh iconsthesvdféEforniatio® AR controlling a function

east

n nc one
of t é@ﬁgﬁm ? Ioe, a;nd ! asgﬂ%engfl CpH raﬁlﬁfl Aeaiign andschesduling information
for the m:hnﬁc detti¢en rin devémisndirh® Bﬂt:he nventh, AEIHBEE dASRRER also transmit

vention can.consj st otic system
infrid S ' OIS RRGIITR kne Bh SOt uRY Lemmpigication device can be
a hand#weldnematk idevica] emile Ehefréh’otlﬁ QERTREYak Bk biftlr b BoBTIERbb® device or a
r,oboti c device. The conmuni cated i nfornmation

“”E%ﬂgfg%ﬁ °8¢Vi%f or mati on for controlling a function of
the robotic device, and at |east one of configuration

i nformati on an R%%Qe the robotic
device. In onege dﬁﬂh@?ﬁg?@&%g&ﬁ%@@ag%@ t he
[0023pbot The cbieviseed faturealo$ thetul[\aﬂﬁcm dan gél f)étfe?ﬁﬁcie%’?odd@vﬁmference to
odi nen e

Catl evl C on
the GRMRIDUESt el mfine e Tae Hiahinen arecror evetseriy v st
emphiid instedegen@bidy beingstvded ep@ﬁllllu:bﬁtl@%ﬂlb BFindpl 8P tﬁeemvenélgn In the
0

r.obot. c deV|ce or a statiqpary robotic device
dravigy R RISTINe Bl Srovovthp Seas sies.

features of the i nvention can be better understood

[0024] t h Fief etseaﬂ{trcﬁktdgngtdnemd»m&vg drg SotRBEHtiLR BEkhE le&@@hmamp device
e dra re not necessari o scal e,
and KRGAEUANS %r%aa acgcgﬁsp%w SeRyopmaray tgjorention.
| u ri.nci pl.es of he i nvention. In the

[‘"’25\[ vﬁ%y? AR S evy e STt gevisead or
configaration tdof, omgdnomandehﬁth\me le@MUSAiMeRWT the[iMdddn. FIG 1 is a

bl ock di agram showi ng one configuration of the
[0026b il 24t s enclbmatic mpaiedy 6TROEdntmEHRIAHER ISNELR TG, .

accordance with one enbodi nent of the invention.
[002fD02F]G RIGs a2éveinmtialeiesitervidw of the Corim@ichtivh BWiQf ofFIE. 2.

conmuni cati on device and/or configuration tool, in
[0028) c o FHGPd ks wistlivmatierightisaldivieensf thd cdnhmmdaﬁemaévwé of FIG. 2A.

0026] FIG 2B is a schematic top view of the
(00220 T HG.@&t ib @ sehdmeticrearednd Fie® of2ke communication device of FIG. 2A.

[0030] FIG. 3 is a schematic perspective view of the communication device and/or
configuration tool with an open front cover, in accordance with one embodiment of the

invention.
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[0027] FIG 2Cis a schematic left-side view of the
comruni cation device of FIG 2A [0028] FIG 2Dis a
weoeehwmati7s ri ght-si de view of the conmuni cati oRCUESR@®E/022481
of FIG 2A [0029] FIG 2E is a schematic rear-end
vi ew of the comuni cation device of FIG 2A. [0030]
FIG 3 is a schematic perspedti ve view of the
conmuni cat i on devi ce and/ or configuration tool with an
[008Plen FFGis & schsmati¢ displexcior a eommunitdtion dendcesmid i corfiptiratitn tool,
in doB&dAddY S/ ofEeh OQiRdnt B fe iftehifon® SChematic display for
a conmmuni cation device andl or confi guration tool, in
cor ' g ' . j nventjon. .
[0'()@26'03 Z]ﬁ Kglggs H\%éh:arggtgketgg gggng(%fi CQ ggltu\(/:%ltib\?lv dg}/lc%and/or configuration tool
with therdispiay of Fin 46 nacewrdanaelwith ovoerhbaglimat: bbthe irvertioni t h
t he di}sggl ay of FIG 4, in accordance with one
[003Hh o dF e B isp sehematigdiagrem alinstritfg3FomirtBicatidh desicd in wireless
b Gl ' i .conmmuni cati on,_devi ce
confHERD) QI RBNEM st HoRRo R G8 E ise g bodiment
of theygwentiendevi ces, in accordance with one enbodi nent of
the invention. [0034] FIG 6B is a schematic diagram
[0034]| us¥1CGa6Brig schewatiodid eran ilbstrafing iacemiminicatiidelicatd on,
o '!fr‘ﬂ[' nd_.cahl e i.fh a nobile.
° nirr%\%lgﬁtéi&l?, Ej%er\sli ce, In a?:cg{g?l%o:]r{:aéﬁv%a 1% Vghled r&%gd?%ﬁl‘leﬂ?ea in
accqrance itk on¢ embodilp@8 51 thelirBent®@. i s a schemati ¢ di agram
illTustrating a conmunication device in direct physical
[00354 U Ge 6€ iisonschsrdticaliagrni llsstratibg b comatericaton device in direct physical
mRARRLEANG i+ h Lnment of the.invention.
o [QO%%] R %%Pléeoﬂég?}ﬁ?g%%i‘%&“rcgrrﬁa‘?céﬂ‘ﬂ’r‘?“ﬁg‘jmizoﬁ%&eﬁfd&the
mmvepen.i npl enent i ng and using a systemincluding a
robotic device and a conmmuni cation device, in
[0038 c orfdENE is adtiledls dgl?wnefcglggnm niﬁth@fl fdrhlﬁ%)l:eﬂl\éﬁtﬁigi a0 ({jlsing a system
: . . e invention provides a
b e e et (e BFEA 4 s PriGecstE Bith ensovpedinent of
the ipyentigom aut ononously according to stored schedul i ng
i nformati on. The apparatus includes a conmruni cation
device that can be used to directly control a function

of the robotic devi PETAEZD BESGRIPEION he conmuni cat i on
0039EVi a8e GRENRA ' directional control to a
003 i e bt gﬂ’%‘gvisf:dg“’g{d’g\éhggppé‘ra@fsgférn‘ioﬁﬁg‘ffﬁ‘ﬁdtmboﬁﬁé‘evwe to
run RRIAN SR eicoNtingde stord selrdalinganformativad m@aﬂé)@@dls includes a

comlg‘g'gFéi‘tg’g[d?%i%@%?ﬂo%{‘ g%n H&%Ih %O&éfegﬁ)ggqt}xgggq ﬁlegtgcg]\eﬂf gllgl’ robotic device. For
example, the communication device can be used to provide directional control to a mobile
robotic device such as a cleaning robot. The communication device can also be used to load
configuration information, such as a scheduling application program, into the robotic device,
such that the robotic device can run autonomously without further user input upon storing user
define scheduling information. This scheduling information can also be communicated to the

robotic device via the communication device.

[0038] FIG. 1 is a block diagram showing one possible configuration of a combined
scheduling tool and communication device 10. In this configuration, a single communication
device 12 is adapted and configured to carry out multiple tasks related to the scheduling and

control of a robotic device. Firstly, the communication device 12 can be linked with a robotic
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such that the robotic device can run autononously

W t hout further user input upon storing user define
weoeehwsdori7ag i nformati on. This schedul i ng i nf or FRETUSZN05/022481

can al so be communicated to the robotic device via the

comuni cation device. [0038] FIG 1 is a block diagram

showi ng one possi bl e configumati on of a conbi ned

schedul i ng tool and comuni cation device 10. In this
devd@mih oggler wtdomload cenfrpytation mfisrmaiicaat4 into therobokc deick S This

cof RN AR LL A e S bR o Bl bR rooi
de\dcm/tb cary (ﬁn new Ita;sks, bhie maplﬁdum eRhdrico thedfks 1t anldrea@yipd?®rm. For

r obot ice | rde downl oad
cxaglsiy 1567 A eion AFOFRET S s ThehopEm Ex e progam 20, to
enablei the 00Ot dpuicato @ifryiont Pseiakl & sdii®YTHeN4k U6 Be Ferfdfed and time
bl e the robotlc device to

at v@ﬁa} ch, 153% #e Heé{% gi%rgln bteglp\(zevg acga&gmhéae I lication REQgrany ar communicated

at allal‘ékd?até ﬂhrcfilglil thelcoamhyicRednl R4k 14, 0hse@%a MR Bquifelnts of the user. The
onf |g t|on informati on 14 can include a schedul I ng

appliation caf WO&ﬁwFél?ﬁrsbotwtdSVlé%taﬂp@meﬁ@nalé Kenately Fei the

corhifurigdiibl d&tide B ifi Ofdet Bhal uRr &&ned kJH@duh-ﬁge task to be
performed and tine at which it is to be perfornmed can

[00393 dOWﬂrﬁ@ﬂ@ddMehﬂ'bﬂtﬁh&le@i@@'th@ %ﬂf%ﬁra%&ﬂﬁ“&maﬁ& 14 can bc sent
ated at a later date th rou& t he comuni cati on

throsigh p areless copaecdan Bifh il obait g Yiesrsrthshoinformationssent. by thigared (IR),
rad@FRIgh&RY | '(IQF) G%hél'aﬁﬁoﬁ%é‘ él@i&[ eIntané‘m{tt%%Hdel%}{fsct Ec?xeduhng

recelve Si gnal s renot el y fomthe communication
information copldehe sens thrpugh comprmicaierf ponts dinkashydudable gfor [:mame] a USB or

serthboﬁ?trlﬁ‘xk? %p%hm?@tdu@@t gh?ﬁcaﬁjgéﬁhgc%’on %Qﬂg%e&ﬁ@ F&Q}ﬁ{u%tcellt%rﬁ device 12

i nfornmation can ent wre
and thgipbetic @ﬁlcw F o apdiksclroobwiunisaiiey & pele opdetor keg. USB, serial port or

othér@é@% é&ﬁh e@lneh t)ﬁ @ﬁeecgzvﬁ:k Bfates ldﬁgctllc})/t 1{;h 2 gtl%p\e}fé connector on

er approp rate si
the eﬁhbrcf&ivmnhlsfurth&r eltgrodtod lsvmbn@}mlemﬁ Ghawditacoconamutichtibe cadfdlude a

docfg)lf(lg Qn%%h %ﬂﬁg@ﬁgﬁé’i@é&/ﬁghﬁ% {hglt tkil: {) kr%'jlunq%/)alnog @g\ﬂcaocg?g %e removeably

attaglied ¢z the pdhptic deslices thus eldnwmgnhb ednvaeicdtive devdieaidRtCatald@set user
boti,c.device. For a direct
1ntepf§é/e b%ﬁve%g Qeq a}uPthme rﬁ%ogg S%Vﬁcee(:t or (e.g. USB,

nmuni ca serial port

“’"f?lt i ec%‘{f%';" SRR B B RUETSPbn R P feripredig e
ex1s¢{eg/capeb1hil¢$ of lthetrhlmtlcallemew oratprograniechaavice, to ta @it h&e tasks.
i R P RioR 32 e P S ot e it e 26 GrroBe icke sofhyare
inst4lled irethio vebatic Yevide! diafieetid iafokf&ionab ek tHEQMnET tHebiSotic device,
ni,cation VcetO act as a direct

€

and Biog s ol 06 PO RGeS G iR & e BoPmanigeon devic
(eltl{eﬁﬁzﬁ;ﬁ]})tcﬂﬂb@ tieQtd @uipad ihe dcduRtbk BB E c&Hhinl&efANF@RPupgrading or

{ ormation 22 for upgrading the existin
repre%%ﬂ‘}% ipfogRaton 22168 gl PreEamy pekarblicaiops dlppane hatpboti
devitd® cl@y bGionPletedf hdtv Abls (ARWad, BEKDt limited to, working as a toy, security
device, or searching device for lost objects) or “learning” programs and applications allowing the
robotic device to adapt its own programming based on information gained through carrying out

specified tasks. These learning programs can, for example, allow a mobile robotic device 26 to
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Thi s upgrading informati on 22 can include, but is not

limted to, new versions of the software installed in
woOheoerooaosi ¢ devi ce, diagnostic information toPchasks/022481

the status of the robotic device, and prograns to

allow the robotic device to send information to the

comruni cati on device (either-9pronpted by the user or

upon the occurrence of a certain event). Further

ma@ﬁéﬂ RYPAGNE Ferpeahen yherahernpiectsfimthanednoare pRcedor adapl itsdeheduling

bad2l 0F hAGEpaals PR KeRlyigns al | owing the robotic device
to carry out conpletely new tasks (such as, but not

00471 t @fle b ! AR
.[ g e]g]r L en : dneayl&?g%io]ﬁ g?\ﬂée 5 ctamélso %? géﬂﬁlg{u)édg oc W%@ate scheduling
infoymstin b o Tabatissevieat Iln@ns embtbdnmnt,ghis sehedolipt ih®rAl@ion A8 is sent

thr&t%h%q’ﬂ@esb EGhinOM3n I%tg&%g@fﬂg]c mcaﬁop ggw!r‘eg%mgglc device,

gai ned t hrough carrying out spec

although @gaﬁagm Ig}{@“gqttmmbaduneﬁt@,rcoemammhﬁon pidrtls @mvﬁilﬁ‘g%bizvir@d hnk (such as
om and renenb

a r i e
UrSBtHi“sé fal P&V x‘lﬁﬁ (t%%ecﬁlgggﬁysqcai c?ﬂngcglé)a carpbe %agm"{hq slcgeduhng

he objetts
1nf@@ﬁ@man tpg coramauicased forbotira spailohﬁy ASboliE ders& 24b81h?1‘{1b19fe -robotic

1 ce 1 an al so
et Sapi 7 BRI &Rkt 28 67Cln i 5 e nercporsugis o

RoomingbigaidAae viae sheyn evaiiatile dbmERbbot CBiRratioh astitlih ich,
a wrel ess connection

MaysBHR TR B Pl dbre G Redonsroas, b parbitiagier signl

ween
trangimitiecdssigabd fmmmgi’mﬂ@&)eﬁmla[bn@ |atd3§”1ﬁ}ﬁ&éd\fﬁthle e glo%ﬁ@{]o%otlc device 26

roviding a wred (suc

can BRITHIERN im0t BT P ciodang iisigshly Sing e IR beam fom the
portabia bharciti @gilabﬁmlsﬁh&telﬂﬁﬁﬂ watu%ma@' ¢
Pat ch oq':'gﬂs)nl&%’b‘t ed to both a stat] onﬁ?tlmrgo 02{1?12 Iggﬁé &Vlce?see Us.

D0 PERPGRES hgrein g yeferencean itTensiretyliThe stat]bmxty obotic
devide24 e a2% beaRlocHify stEIATRED- A"

as the Roonba?? )l vand fl oo?£€gga%rr§%eperf8%\gal B‘f %ev“’e'
[oom omIh Babehbddah@e btk GventBH! dch £
comine. st g’td onaié/ robotic gllgw ce 24 &Qﬂhﬂ mf&[&%ﬁ&ewg‘a% bg Inpyg.into the

8’“88??0 eyice L7 fhrueh S“l“@‘ﬁd’llteltchﬁﬁﬁihﬁﬁc\ew Hes"h“}gsneﬁbnhancsle:aﬁithen

be cammbiRcieddd a0 8arR 24 65 t obot
pendevice 26 ca an. be rgon fi Ilngl?g ﬁqom%g]ﬁwae-&groué ?Wérﬁ{eﬁrsp‘iﬁ’ﬁne"tlon
SIWERR S GPRmppGRtion dsvige }ﬁﬁsﬂd the tebetict dccelce Rlteerabotfc demict res thls

mfo:ﬁhﬁ%ﬂbﬁcﬁrubﬁéfcbbﬁfng% 3! oF rsehkallt \ﬁtlgfo actéozl 1% vgﬁnop;atbéhéj % for any

. for the nobile ro otlc
ot ei\laputé”m@g@u%e4ontrq£1@b¢rponmwam®me Y. Chinge£ingiR dchedulisy
infor@fatibs €8 Mdred TG devi.ce 24 can al so
be a dock ne g st g‘%b?{é%@ e36a1§ gas zédecbél SRS MFRTige gevyiseheduling
inforpgtion l"félnfclibwqf@mum%atloe de\p@cmahd tommogicmg oo MRYbbAe device. In

an aIFeH?atlb@é’rﬁwdlnﬁé}rt SRk ) 05% chas | f oi%o ﬁ'hﬁ%ﬂl éq?clga?{%ggl}ee sltorllrgdUt

Into ecorrmjnlcalon
schequding Frff@r@@tletf 16 frem cﬂlmmobcmcmwcél’hmmbﬂf APk d%éé‘(eﬁtﬂé’rr?nto the

commimi i rec o
rQl?n &%BHH‘W c%altl%g dLQ tfgl é’ﬁtogﬁ élgglceegqrqwggq gp@lsreg@pfmee@w

botic device {
SChedUﬂmg indormatiorc Ht ¢anrbe dedediatoliBe vadtld &wiceobot i c devi ce.

The robotic device stores this
[0043]  In one embodiment of the invention, the robotic device can be configured to provide a

visual or audio signal upon the completion of a transfer of configuration or scheduling

information. In an alternative embodiment, a return signal can be sent from the robotic device to
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i nformati on and runs according to the stored

scheduling information 16 without the need for any
wothesroozatput from a user, controller or comMmunPCaISLIV5/022481

device 12. Changes in the scheduling information 16

stored in the robotic device can be made by sinply

I nputting new scheduling infeoration 16 into the

comuni cation device 12 and comrunicating it to the
theycoprunicatien/dayice 12 mpenthe buceessfat ¢0nqal«ﬁm‘n ofl amhfttrmaﬁbn transfer. The

m. 1
roH;)%ig Fi\géesc%h ﬁgu FI o %gﬁl?% ?oﬁﬁal%x@%tﬁtefél ] { (i){)eel%h V}C 111 ans when a
schgdyling@regrare isotorechin theperheriyng a code (either into the
conmuni cation device 12 or directly into the robotic
[0044l;i c dhe schagulivg 1rrfglum|tlpe 6 bmrflmlmdenh'wnscﬂibadnﬁkddﬁ@ the date, day and
oad d |n 2 t he rabotic device,
tlm'e VA{ Qﬁ W{Hqubojng dg Cra 0 may é’l s0 ielude o gﬁr mfgrmation,wich as the

tes
I'n one e ren
lengré\pif @@e @lmwlwlccbwfm gmukdd)pbmtemﬂﬁg slechaduiédbdiaht, BE nAskeinQr task it

f f
shoB LSRRy oMo Sor S RURL Ryt Prsbpis mivons i toss it should
cargy Quedm‘atgl aseheinizd (dptﬂ‘&ﬁ‘dn The ﬁ@kdﬁilﬂlgﬁlﬁf@ﬂl@e{tltoﬁ 84h egﬁ 1§ﬁﬂ&elrgore
vice tot conmyuni catl on aevi ce
conEF;l Ao B0 el OBOSHﬁfr@f‘ i rBptcdvica ey baeble o adjust is start

time bmébmthe tiﬁh’@ﬂyédif@fok exdﬂﬁ)‘ld 6 16 Btc al R0 6005
At on either device {hplg‘ﬁég‘qﬁ#ﬁmeor

t
for lthe X%]e%% H%H% éﬁggt}nqr gdqutétls chefliye {5 dokidaer y. [0044]

dul f 16 | ud b b
[Oﬂil_ﬂre}] f’é e‘% d?ﬁcél : ?)é rcr(%}f orrlag o p{%a%n Ingc:i tg\men@rpqnbgm Ir] c?ft sepa?ate
prognain&t Far e@lﬂﬂpl@ & 0fifkalating Abdt R Ye 3biRutedth Ulgz%b(ﬁffa%ﬁt areas of a

100 8 g?tlo such éﬁthe ength of tinme the ro
‘8er W G57E BRES répfa&fnarfgwla cleamgigatying rowenteyels besween a

minith&s kONmaximuSdktting, SR/HLE déé‘lflﬁé’ st viHh P@?%g&ﬁ? d specgic level

% rati on, and the nunber of nissions o
or i Femearimept 5l quparpusobereerifiedsiop Eismgitisrschefuting
infositR@ule] e nidtfons HRhIKe 2

cal endar based |nforngﬁFgﬁrﬁ%ﬁ%ﬁ&nﬁg%ggﬂgaxg%ﬁFgg fillored to a
USCI R EEIFRY: Secxample Bynitiarsingiouta kiglpowdrickenibamedionnt times

hhhnebd HEQBB/ tinme differenc

hehBEbddy TPintThe HESE 1 LBE AR pEIE i ndco lidnasSHBEE dovice
24, %'P a%\wr@gle)barr@r sigifjl transniittes, @ e sahledulédio opabicdaihs same time as a

biieer y 9
mo i og%%éedb&?gﬁ% Eaﬁ/glg\fa'o&/@ ﬂ%m%’a%vgl qp%g}éloﬂpgd?% devigg 24 may
onlygyrarps| daring somstichestute @acrramrgms defzating an wheth€ranfsbioMde & d1&n the

i room or bU|Id|ng clean a
area%gfr%'f?h:"%g/ tgcgcﬁ&ﬁg&t thgh&@a% e] c%r}er mgpa? érﬁnsg:tl RFOF wﬁn g power
0045 vel a msettin return
[ F - II?’j S}gf‘%n‘rf]%ggltléaﬁ% ?ﬁoenryo\[}#mﬁﬁc%%% c?el\alazf gan glso.be g%gtﬁofgrqylde direct
cont[oév)é’q)m@tlon Hetodi roboticdayiee, bmedl bn b Siselr ilput. THis &AKW1V Wirectly

f ng. t.he schedul.i ng i nformation

o RSl CSRPE b A8k o5k S e chicdu ng |t o et
preprograninass! mslomtaﬂasﬂdﬁ@n Irbﬁnetemblo@lhﬁdt df@heinWishBibn, $he comnF]umcﬁtlon

exa carryi ‘out a
devﬁeeﬂ%cﬁ&?g? ser 1n , QL2 B F fr/lngg, such as, bu% notgllmlted to, sw1tches a

ower CIl eani ng
Joystlck buttons, a touch sensitive pad, and aroller-ball. Using one of, or a combination of,

these user inputs, a user can command the robot to carry out a specific movement or action

immediately. For example, the driving information 28 may include, but not be limited to,
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when nobody is in the house. In one enbodi ment of the

i nvention, a stationary robotic device 24, such as a
weanteota3barrier signal transmtter, can be sebeaskmdo22481

to operate at the same tinme as a nobile cleaning

robot, thus saving power. Alternatively, the

stationary robotic device 24imay only turn on during

some, schedul ed operati ons dependi ng on whether a user
conymand Stt(bmélFeeaalﬁo‘qugle aotstic gotiertpindeft, yurbirigh advdorivire, and move

bacR@hidalph %e@ﬁéc‘iﬁceermb%'d%% of'd rﬁ&%{n e%r%é,%gqbgg%élr%gxﬁ %t]pgre;ltlon 28

one enbodi hent, the comminica
may,als Felpde ench rc@mtn@eds@s stet and go cledningbiodleuatat © BpedBic hOwer level.

robotic device, based on a user input. This can
[Ooglﬂv ol Wbeszgi“’rl@‘:mfo}’mftﬂqmﬂSH‘I\IﬁYtEBrI]S‘OUlKﬂitI)de?:DHm?n&G %be?} b pre-programmed
misHiBNd, ERk i e rohotic device to carry

out a pre a?‘?)%nrs arP}lbre G %nlj he comgpurication deyicq 12 qgp nclude bittons or

othes gy dn atgbmpfaed a mbend: dd‘m:,e td E]ﬁctﬁ@ sk Rihe@the %Ebrqlrﬁ)Ylt ﬁ%nabled
i nput's, suc

For ég‘ndbﬂg biEESe ﬁ)bgts ffarce t?sg( coglwap n‘gielfrlca% qleaping g spacifigsspot,

t not
carrging eucthspseifisd tlearmgpndslolﬁ oRardng ﬁl al spécifi@pdwer WD Sof R ower
these user inputs, a user

f
dow conman 3§t(1%9mr?rggo Id?g(mcgaf’ "out a specific novenent or
"’""%? f oS TRAIEL he h‘m&fx SRl o 5 parisulrcomeunication device

nf or mat 1 on
40. ﬂﬁ canshmmds ftoot-crﬁlhéevaomﬁﬁhbhtﬁnéa‘ﬁbgﬁéﬁcedﬁvélﬁ% ik irciless

ve forward, and nove bac

coml‘rﬁtlﬁatl EH PM(? %R’W&&ﬁnﬁ% Aymigpnicption gevies 49 t@ﬁﬁmﬁ)gnllcdb cﬂmotely, using
for exhmpld IIR\slgngS iwifhoy 1aBticQidvi’SorBiler %le@ﬁ’odlé‘&évﬂ%e Tﬁér' eless
com&gm ogls o83 stl? t angl stqop cleanin ean

Speci 1 4\%@? BB o I{r%ie?cjonﬁa'@amq, wlnélllngfamdwamtrod)n
mfom&nmn;o siobaid deelcudad 6AHTNBMIRsS ReGR
devibd €- Programmed nissions, lt]bgsf(s or alggqlng%ﬁson ffogy a robotic or other

exanpl e, the comunicati on device 12 can include

ttons or ,other er. inputs that command a robotic
wM%tv gem} % ng)ﬁg]('??efq %fs]llealé‘l@nﬂﬁ% rthe ¢penmpunigatipmdayiiceican be conﬁgured to

receleﬂabingdof irfoimaioieint £robb
5 SN TD 2006 PR g o

this mg’F@foﬁ&B Hici: g)ﬁggqtpp linpited warsreivingpewerdevel of c&ﬂlmﬂlgar@{ent
levelataﬁneépof’tb GridPPbrtd, B EHmatiSt GPwRI dfilggsmge]nscgf \é\gﬂru% S %d to be

cl ret yrn,to a dOCkI ng stati on.
eang?lf frealers” wihema disty azas o faers detesfedaomaistibe sthia§ reports (e.g. mission

compt¢irdbindiddOPhtidSNdepRted Qic, F! G 2A shows a front-end
vi ew of the comtuni catiorf device 40, show ng a

[oosw r eFIasaB%Wﬂo
ati on de\ﬁ/?lc;:]!)lgrp\,lg‘9 hhé%%lﬁluélgf%m%&?ﬁ? &)-yTheysi ng
°°mn?‘l51:‘°a89eh 98 4p raclydgnanenbenpf bserinputetices, teting acbnu@wﬁﬁ set of

buttod 48¢ kit I nj.cati on port
utto dH‘sleGorﬁllesW FPuntdi 0L F9% ?L%ljns Enwiiahen gan h‘fh g

fcan be used rOV e confi gur
configigeqt to dpput ﬁlﬁ@fen’amf@mamqn into nlmmMndﬁtlmC&bwo@ 4, or provide different
or .

f r i nf ormation froma robotic
in onge?fﬁg ‘ri’@%}ed\llal)ﬂtéiﬁe?&e B &Gile Eihbb iRl O the mvention, the function of these
buttons can differ when a front cover or flip lid 54 is in either an open or closed position. In this

embodiment, with the front cover 54 open, the buttons can be used to input and store scheduling

or other information into the communication device 40, while with the lid 54 closed the buttons
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[0049] In one enbodi nent of the invention, the

comruni cati on device can be configured to receive a
woamg®ozd73i nf ormati on from a robotic devi ce. | RCTHS2005/022481

case of a robotic cleaning device, this informtion

can include, but not be limted to, receiving power

| evel or dirt conpartnent |eyel status reports, error

reports, information on when filters, sensors or
cathhe jispdio cqmatnicatelyeithad I@hwte‘di,ewcdmrdtpraxhw tomfigmbitoh, schdiiling, and

I t d, or mssion status reports

cm?&fﬁ#@%¥é§fgﬁm%§ﬁgﬁu§9%g abandoned/ battery depl et ed,

008 ) 1d S bofikEnt, %ﬁtojlhﬁ\’@ﬁﬂ bk ABed% lrfé)téat n%l\ﬁ/ Iccg%v{pl%{}lgat@@ of

comruni cat 1 on evi ce conmmuni
configutatiereer ssheslylinginfayhatizen airohptit d@kéw, ccesml a $pebifid it438 ofthe robotic

t A4... but t 8 d t of
de\}?éé (EL%E Sas é:btla"ﬁggﬁﬁckﬂ;g), #tturgﬂzsd{)ll{ogﬁ gev(lcfe gr t g ggwmgﬁ%egg)n dayice 40,
on mgl ofb ributigns éficande usqoiutd pthvfcfeeﬁpﬁﬂmfdrﬂlﬁﬁémw tBAcdnith GhiddiBn device

eV|c vi.de. di fferent
40 GRCH IR 3p LR AR5 B on gl B¢ (il sessiBeronBemeation
infaretiomivtertroloatic debiee, fort aitioDaIsrREifib beSRnOMEE QRHGREY the robotic
(h%%e Bg&m¥@ﬁn a fron cover q{ fI| lid 54 is in either
an open or ¢ bs B5ed 18 Inpt sshedufipg informadonyigim the pammuieation device

40 emm‘th@madmgwmonﬁguramm S&H'éﬂulbigtlﬁf@ﬂﬁatféﬁrhtg’g rébae dé&ce and
uling aor other infornation

tor
°°“k’ Hpa S@Sﬂﬁ%ﬁﬁ%‘%f’ [ r@v@w devicep In o qmbodiment efithe 1nwcnti@4 the buttons
50 mmmsém cbittdl AREEIR hdifowsiRet dra cfeafl %b%?%%ﬁ%dé t]'ﬂre% buttons
assi ‘%q hﬁ? %pe and provide conflgurat
5?1 ¢ P& et riRgght.d imeving donweis th en eﬂeamawe el[nB@:Bﬂl]ent one or
othdrmfmee B9 08H AR Bo usBdoll
c olrlmu nication of ¢ oﬁ(%‘kl tgﬁrrog?tl&go%‘lgrg uﬁ%ﬁeq{g O(Pe drbférSion, or
lnanﬂgﬁﬁﬁwgon to a robotic device, control a speC|f|c

WO%@ f the robotic device (such as initiating
cki Mg)comppniceHion deKise shomenin E1G QB abe, indudes hdisplay 46. This

dlsmmm foRbkMiplEiRyd Ff(ﬁucflg'ystﬁ nsgﬁ? éﬂéf)% ﬁb&nﬁg AR w38 520 tﬁ)e

P h provide in i hfor
in OW PIE%fqu'ﬁeddék?lt mnenmﬁorsé;etvtqeﬁg Slnpwmghﬂﬂctﬂ donfjguration

foirfdtioh,"Bkddalng 8 { >
in Oconf st ognl Flﬁz?%t%#a c{??gxk[ﬂ)@ﬂftﬁ;o}glgﬁén 1%%0%0 %eé({fe &sebelrgrsent or for
shovdigg, tr\f@?naﬁo%i?@?:ﬁr‘fm therrpaticdavicd taske @mnamidation Ofvidel¥®.

ﬁbotlc device. Buttons 50 may be used to input
[0053 he dilffi 2 gstioms aefiatidoview of the pbmmumnansnmdeabet ) neywexe shows
the sifd.of @RRaRp Bd SN néPALH 'hags Qse& O ggr{t%é‘l{]eg ?thsg to, i)ut not

information into a robotic device
hmﬂ‘g%@e plange e fungtionsfof theaiseroiymits; shosleorihie. poi'tfa)n@ Bﬂhe dlS lay 46,

unco@%@lﬂ%‘r HRiALn &fer {nplgls rogéﬂﬁ{&%:r 1ﬂst1tu?rt§<{}1§ ﬁgﬁﬁen%? %gthe |d@\gpﬁ r{gden‘catlons

used to contro
58 below dhe edgg efithe fientichyee 54 latﬁtm@mt&d asﬁlogmeﬂeds? opéhiryl dTShe cover 54 by

a user, e’ﬁ“ﬁe catsuH 85 B&n n% E(%‘Hﬁ‘nmlfﬂlogﬁg\{clbe? 2R g\/a mrage ?ﬁlfgthg}apqt@}r@g plastic,

alter nat ve e
and qag inchids @ rdzeovable doven td aloky dcbess foQliktbig caf Pblﬁﬁeﬂt (o shown).

certai n node of oper ati on, Or I n an ti ng.
[0054] FIG. 2D shows a right-side view of the commumcatlon device 40. This view

includes a communication port 52 to allow the communication device 40 to connect to another
device for uploading and downloading information, such as, but not limited to, authenticating

information, configuration information, scheduling information, control information, and
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[ 0052] The communi cation device shown in FIG 2B al so
i ncludes a display 46. This display 46 can for exanple
woeow/oo2xysi d crystal display (LCD), allow ng tReTUS2005/022481
to see the information being inputted into the
conmuni cati on devi ce 40, show ng whi ch configuration
i nformation, scheduling infetsation or contro
i nformati on a robotic device is being sent, or for
tec@‘ﬁé%“ﬁgrmaﬁpm "Heet qoommunénatiorf pastd2t dae be,dinoisinot lﬁiﬁilecbte d Rrial port, a
[ e: 0053 G__2C shows a
P P T £ T i P PR gty e o an
EﬂWU@%ﬂ%ﬁ@k@Oﬂhe side of the flip I|d 54 when the lid is
osed. This front cover 54 can be used to, but not
[00|5$]m t EHG.t25) shewappar-eivbview nt the omamofication desies 40. MAWhS embodiment

of tﬁ@ QWelﬂfon Ning gOIHIB{h‘%l!:aQi%ﬁ d&icd A€ éﬂ:‘l@g 52?%/ %llg s sbzﬁg ran%tég %{ ina

den user inputs, or uncov
usegﬁsl@n@)fand ban tbensectio thel savhe miaahéran & tddife] @Wideb fer®t880rRb1. n an
| uded to allow for easy

re i
alte‘i*xpﬁvé élﬂmdfnﬁ%q GF thg iy ntg)j_l %er&mgsl@ut dqaﬂ@s e%lpenl@cxg@ r
comth@ummdﬂdl@almtm uomhﬁ\lmlCz&e with @ adbobie d&VR&e Saéh Rletd¥BVe devices

ol s BB o ST, SNBSSl

con[rﬁl@ﬁa&}mﬂﬁme@@th&h&vyﬁteﬁadel PE; Shaptp Mérﬁﬁﬁté}f antdr!ﬁmreless
Thi's view i ncl udes

tion device
°°%9’gmm?uéﬁ°%§“wﬂ°8n5“§€ Pi2 @le ePharg perspal ét&lﬁﬁhmls,tmtu(BIaA)
ect t o..anot her devi ce for upl oading

[Oogjfﬁ 81%4? aoﬁc ﬁfvb%%fi ?Pmlg%%ﬂa%dewmwégl% ﬂlAt%iﬁwnh an
open frpntaiot/dfréﬂt IAG@tdvn)gsly afsonse@d, R bpefifnbd tﬂéjfréﬁt' P%r 54 can be used to,
amdn? t QLTR Lon, schedul ing |nfornat|on contro

DT SHISRINGS, UnEeVaT Riddisn LLSSH inpus, Ghapge ihgrunciire of certain user inputs,
uncmmmmmﬁad b 46 dnd cehiBin « & 1.9

ort alplgl %al Igl pc?rtln EML(JGSd %%{)Z;?Bnédf% CI%:%I—E] ?@ﬁon

dev"c?:"# é’\?\n“‘?cé’verd’bsfrfm“‘éls printod pythe insiderpbthererprSt, or an

hernet  network port. [0055] FIG 2D shoms a rear-end
19037) o FIE" 4 G 1888 aiRh et ity 6blos communngioo a1t display
60 imfludeh e diynofeid wek indid€or&2 Wﬂécﬁ;?et fi el%?\fﬁcﬁ&tcf}%4hladlcegw§ ‘whether

Qﬁ’Ebcﬁ si zed and shaped to [ users
a speeiiic schedylingitaskis tq,ke pegioEmedanee er rgeeatedtyainenvivaskiyrbasis, and tlme
lndlmﬁeﬂlom@mt&mm@aumd B30 el R Jgﬁﬁédvﬁ H ”tﬁ’l%g'(gpﬁlpgi 6,and at

h hﬁ%ent|0n ot her user Input VI Ces Ca
w ataspgg R 63t Thsrfligiay @enlsodnalerles o poneriindicatorW0tahd & signal indicator

72 tHaQ&Bﬁtlhd;CdiJ@Wh&le& 51%3'21131)@ béllll% E 11'1183 qq]e(}/nla %f %ﬁtﬁn (gngg@l@ggﬁ device.

e not limted ano nan

A fuggeétupdéq@gqryci cahist Lged;t@rmmlﬂy(addlnomal dﬁ’mﬁoﬁMsﬁ% ad St not limited to,
the nifb8 JfAeSchuRFtask tiléalelég Q%tgs?(r{g gt %Bqn?ln ﬁ%ﬁn@ rs(egFus of a device.

communi cati on device
t. 6] FI
""’5?5LZHWE?*F?%?%%@O#%%ES@M. hol ﬂbe[a‘)wiaﬂ@ecoﬁa ol bR peagigured

to show spqh thinghasontiensder the type obambgurition iABIRARMIRH Siybe

comrﬂlhlﬁ@a‘tb%{sﬁxg ran"g!a1 gnootefvp(')f%ghe%uhrgghlgfofnglgtpc}n ac\:/e%Ya%[e fgr4 a giegn rt())l?otlc

devwe and prev1ously transmitted scheduling information. A display 60 can also be configured

to show information received from a robotic device, as discussed above.

[0059] FIG. 5 shows an image of a communication device 80 with the display 60, in

accordance with one embodiment of the invention. This configuration conforms generally with
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anongst ot her things, uncover hidden user inputs,

change the function of certain user inputs, uncover a
weoandeioozs7ef t he di spl ay 46, enable certain "l oekeaS2005/022481

functions of the communi cation device 40, or uncover

instructions printed on the inside of the cover 54.

[0057] FIG 4 is a inmage of -am-exanple display 60 for

a comuni cation device. This display 60 includes a day
theggommpimicatien d¢vingi 40 shown @Z",IGS b”eﬁﬁ dud EIG. Bewitlethe yiser 1nputs assigned

0 , eC|f| edul i ng

spécﬂﬁ@ tgg{ts fn tﬁ% COMEQ# aﬁorlr%lr"r‘ts ong elsg r B%E’ }Hlbﬂ? SC‘E\ "\7\@8‘?& ew

t ask

SC]@QBIF@ Pr%i@intor saves andinpeted sdleédimg/lprtgramemh@{ sades&&eﬂpm@&i
and at

ln%\ﬁ%og ;ag Ié ;% enalgl dﬁ‘lﬁl@n‘:}}}q‘%ﬂf’% gévgff sé)l tg 6eqdr§el’ega]@g igformation
to prahefic davitiec Etumller ﬁﬁbr arpdtsareSdogfi@ired tﬁdﬂr&&ddﬂlre&gco?mtcoﬁﬁﬁnds toa
ni cat e rom or

ei n,
mop kBB E M B BB h ot s bR e amen buran o2
prowaimgve“tuméeft’t@ndma&p,l aay batetdll 94 p&Wading Qf‘ﬁhfﬁgﬁt’o&mﬁrfﬁgo the robotic
defiss: f%eds ﬁ h H]teg e nunber of the schedu
1 Rs K I FHFRIY G gnif em %&‘Qﬁd 11“6 Cé’“B‘é‘F‘F“@P%@PVI%M confernss generally with
thMWMTHGdQV|ce [0058] In alternative enbodi nents of the
i nvention, the display 60 could also be configured to
[0060jow FLEh ARG gvasrion hens of KikidgodmRGidfion device Jmh a

; confiqur Hio nforna& n that can be communi cate

Stat{qriars, oL Ry 8503’ b_?/ feyics: %@ﬁ YA SRPEREIEN; bewa i ICabh.c

conﬁmum@atlgn devicd 1RaGE tonfigared ﬁ)%otrﬁﬁﬂloﬁfeQP{ﬂoQéhSA Yirb ERRE ekt &G yith
sched .%%n {ornat|on A di spl ay can a1 so be

Cithigr ol éh? Rileplstic davics Mdendn stamrwreuotfcrd@maw@ Hobhe

em lﬁiﬁlﬁh@ﬁ,, th@®ireleSqnk SEbisBAYE IR Elgﬁ’a'i 9])8 @hﬁlﬂ c%ﬂ 80 gg:%?‘ fr?m the

q of .a_.communi cation devi ce 8
congﬁun qation deviged 97 dothgmokile Hid @ﬁ‘é@ﬂ@mnw&l‘bb(ttheievmes In this

conﬁ@l‘,\dﬁﬂ'ﬁﬂ Qftther IR SorfaRN0B G4 Bl ey 48&’ 95%%}3 gg\ﬁ(? ré%) hg fommunication

he conmuni cation device
de"é?ﬁ &0% pgsindipategiby gheramewa 480 Inthjasysteas sorg‘rgeditlsm 3chefdulﬁhg, and

tr 2 1. .an
oot o bnielh b SAMAARI At e Dbl Rleor g Bt e hegpobite 04
and@@{;@g‘a%wq epeticdsticese wéd@infmgamclam bituiot Wiitéiio, status reports
and ‘élerl)lelreﬁﬁ'ts' AR YL L&bink @éa?éd%&%@%e c%glgwgalilt ﬁlga%?qer}ag ?rom the robotic

he comuni cati on evl ce
dEViCﬁSr dn gligrnaive embedimety ttheccoteminivatiordsvide €02 UfdominRitas

f ovide di t.control commands to a

ntolA % SR PR T ML) Lo e o e peisend e

commmm@teﬂ orfovarativn ooz devides titranlyQ\?ut]ﬁHL@ Ve leélgfoﬁaddﬁtﬂﬁlﬁ‘l llnkmg to
pr ovi ding a "turn right

d, but t
the éoﬁfrﬁum%ﬁmt{lﬁdee 1;32 bgl?fﬁlé cgrg'{gu@g n,ppltiple g‘;rgpgei,l@(pr §tafienary 106
robodinidedckedan be ¢dnéigmredmtiriiclad, Iaﬁd}’old@ﬁtr&@ed&%o%ﬂg H’l{mléh or}]y a single

[ly with that of FIG 4. [0060] 6A- 6
Kwda???%%% nmeans of |inking a comruni cation device with a

at i r otic device. In the system
[006§Ln f IIrg uﬂlzr%a slt% car%%ugaﬁgm sa?oy_lp & FI@AGBaa mobile robo)il:lc device 104 is

linked to a communication device 102 through a cable 122. The cable connects both devices

through communication ports located on each device. These ports can be a serial port, parallel
ports, USB ports, IEEE 1394 “Firewire” ports, PS/2 ports, modem ports, Ethernet network ports,
or other appropriate communication ports. In one embodiment of this system configuration 120,

the cable connection 122 can be used to quickly load configuration information into a mobile
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comuni cation device 102 is configured to conmuni cate
through a lvirel ess connection with either or both of
wea 20002333r obot i ¢ devi ce 104 and a stationary POD@ISRm@®S/022481
device 106. In one enbodi nent, the wireless link
consists of an IR signal 108, which can be sent from
t he conmuni cati on device 1021340 the nobile 104 and
stationary 106 robotic devices. In this configuration,
rotfotic tikvdge 10R Fhigspdtem tGfigomtionhE2tsantilsd bo met e load b@ifigGration

TR AT N

elthm lesecbiel & mregy sch:thhhn@ fitntiddn dnrthofob®id dwlcg X33 ubg%acieocg reprogram existing
I,cat.e raom-t i cation devigce to the

fo T R oG o ST EoRyr ST 1 CORSARE yaion has becn

loaldétf ﬂhfdﬁglﬁ theraldel ¢22, g, cablld 120&in Uelr&h&\%d Forthe$ bdhedfing information and
co t E nd error orts can be communj cated back to

01 a3 theBbe FElpmIBIoAtBR e obp e 58 gping a v leascspnnection,

as showalil gisiRat dondgeaiadiorand BIG.kRe conmmuni cation device
102 can communicate information to a single nobile 104

[0062] St &t ihee@tam ddGighabied | 130 sHEWh GERIGL b@ta heMlet-BSic BN 104 is
communi.caf ed i.nfor |on to further devices

lmlaqqﬁgef@g}muwtwa vies 7 iauelt adrestrmmpecgimior | Hia ditget eonnection

carl MSlﬂMId‘(@hh&ﬂoﬁﬁM{ &fthd Odmmbficdtidh %leﬁ@équgﬂﬁﬁg{ﬁt%lrecﬂy toa
[tiple nobile 104 or stationary 106 robotic device
fe“g‘g%c ec{:‘B‘hP‘?’b?Pr thy mo@ﬂ%@&&‘l“é‘iﬁwcﬁl Aé‘} of\gaip g eystegrconfiguration 130

cant dode @b Bro llik theWointhuthionHe$icd 99 Et0 a%pam)h poeo\ﬁjug &ﬁw&l% Asin

0061] In the system configuration
sysess coglighypfiqnel 20 o¥hen én BIE, 6B ethip@rstén C¢nﬁgr4@d0n @ﬁnabe used to load

corfF@IAHE & &rin@orif! acrgbc;tfg%e%bé’ Qﬁ&h&/}ﬁ AR it %gf ong'g‘l information

cabl e connects both devices thr oug COmmLNT catl o
canﬁ@r@@%lmua@at@w thprobaiihdayieg ithreughThewizelpss rcbmmcuamaﬂum canfiguration
10@5%5%6‘ bn 178 bA, Iﬂ?&ﬁl é@f%ﬂ%‘fl{ ?Pthe%geél?gﬁ L ?glg%ém:%gt}cﬁlé}prt on the

'‘Firemre" ports, em’por
conyypynigstirn @eyicesl 02 gan rstrigsor ﬁ)yh:bmtm:h@ aimammnmnium devitd 12 when not in
usePOrts. In one enbodi nent of this system configuration

120, the cabl e connection 122 can be used to qU|ckIy

ad .nto | ergboti.c
loogﬂw 02@84%{%% Mg%y(g%%m con gﬁ?% | tgﬂd %OE g?\pq%ﬂl??&n%%“d using
a sygiemdneledingatbbotindévipsraad b ommmmilcntmtle\ace IIﬁ tlﬁs method 140, a single
conﬁﬁtﬁﬁdaﬁ&?{ié@ﬂec&gg Béolgseg X \6/113:{8‘?1%& O%{ ﬁ%?“i??%ﬁ? a\ﬁpntrol information

mat 1 on can u

to agobnsiddeviery f uncti on on the robotic device, or upgrade

or reprogram existing functions of the robotic device,
[006H dilyragshmtic dbcuewithfut epretlhmlked sdhie@ulingtappiftation program, or a

rObé’tﬁfq%(’ E’%&Aﬁ;ﬁfﬁg I?‘%DO rarglg}gi\geog %S%Eﬁ; gcgg{qgglm%‘p%c?ev%% %an lgehuesed to
load thé cqniadd amnﬁgnahanﬁmbﬁﬁétloh firft® gﬁﬁt@boﬁﬁ devite. t"l"lﬁs’}e@.ﬂfes first linking
nuni cat 0.the.r evi sing a wrel ess
14zg%nneél%un6° Orbé SVISK bt Ir(ﬁ) éﬁ/g‘i"écﬁi ?&’ﬁﬂ Feh & Mg lespenagssion,
comiiiuBicatioh pc{ﬂQGﬁdﬂieci dbnﬁéwoﬁz)/[slbcﬁmpﬁ@l{ﬁ‘l h@HEAkARR ok 8 IRRAYRe an

blle Ic device 104 is
authehtica o?(e g. %y har ware or so aretbased systems), the desired configuration

information can be loaded 144 into the robotic device, at which time it is stored 146 i in memory
of the robotic device. After this has been completed, the robotic device is ready for use 148. For

robotic devices that have already been configured, steps 142, 144, and 146 are not necessary.
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linked to a communi cation device 102 through a direct
connection 132. This direct connection can consi st of

wa 20ml082308nnect i on port on the comuni cati on de¢ras2005/022481
102, that mates directly to a femal e connecti on port
on the nobile robotic device 104. Again, this system
configuration 130 can al so besused to |link the
comuni cation device 102 to a stationary robotic

[00$6)/i c OntOBe rdtwtic deWyesind romonhicgiohakeyionart 28y $610611480 the

this sys configuration .c be used to | oad
cofpinihicalitn b eeoa iR SR 6 B b o B Rn e oa % fites! Soos
infodmatibn mheduhbﬂlcn@vme toderefibodiffent, ’fmdlhﬂﬁn@tﬂﬁh iP€mmunicated
thrgonmm gﬁﬁﬁﬁ roboti c devic ?, hr gugh_t he

g e esé houg aSHmB’BH‘F?tQ)&rPBF 9 O?L@)‘!T’CEMW ahS?. pessigle.

e, e di nent , of the invention, the nal
100R8Y, ¢ RoF B TRC 1o 457 g iR eEaer s o s npbochegiyle, the
scheédlmgaﬁfomiatlf)ﬁ) isd‘lrl;tlﬁltkrddhﬂto CRY BB RGN dARY 166 TS Rication

homs a bl ock diagram
deyi aﬁaﬁF eﬂé Bﬁ‘%ﬁc‘)‘ﬁgg }nge i%’etl? GViGespd. smem ertiogalaythentiqation ef this link,
thesylskalingi 1ﬂmhﬂﬁionga1abec 1PRdI164 Gy ihe BotRREl dévi&ORYRE&IAlSh Hhe
hod, 140, a single conmunication

devi ce.
Vd‘ifyﬁ IE@“?,% E OE%fé“o‘ietVt?e briBen e te Gﬁifqu@@pmﬁgsly 53% baradl pmthys stored
schading §iTbrikion. MD&Jeh@ihy Qﬁ‘tlfe@clﬁdﬁle had fo‘ﬁoﬁjced’elvﬁg aal{ Q499 f}llmedlately or

For a.robotic device w thout a pre-instal
at afIfiERfinG ng appl i cation program or a robotic device

edin programm ng or upgradi ng, the conmunication
[Oog@vi cég (‘i"ﬁﬁ ApHROYidHg sehpd P]é)%dn%ﬁéatioé(ﬁw rabgtie davidegihe aorhwnnication

deviidafcan A18d diRstly Bérfrol HR dr ARPE FuhictElR\Ur BiRe- rol;ch?Lc%eﬁgg uA%a?rﬁ with the

first linking 142 the conmuni cation device
commpHtatien dewiqecad redotip devigetipash dor use WH; elliok sarcbﬁrfnemetdi 160 between

the COARMURLARh IdOcPAdt :
eo AL ARh o h(éﬁﬁ?{d Crglgcfﬁg rc}i@%g?ee nck %QE‘;T{ hﬁ?geen Qgtgentlcated control

mfo&@pipfglrﬂnt%eéit 162 infte thy, combymbam(m/vh:me @nemﬂmai emhaha&dy by the
rob§th5Je$fE§ )whlélnﬁerijﬁy%h &qGE Q&Uokﬂrw t%tﬂll ser, 1Pp%ga {)]ﬁtg)? ormatlon

| oaded 144 i nto the robofic device,

0068 St-pieadn i ce,
1083, 51 PR aTBIRY Yl ARSI, S 3o
der°6 Parulzeecomm@edrbwhembmvm wievthe Bﬂ)ﬂ‘lhd&\fldeaymtad:lfe&ﬂdd/to run, and

B R T
embodigatheld lnwntlda,vth@@na'obfun@mdycaﬁ o configurdd!fd, oveRt@le the scheduling
be used, t ovi de schedul i ng,
BTV 1, S50 0 e T Bl S g
withogbwaitieg wel itheschednled sk Brcbmdlet”ﬁn In ard dMefatinf @REBRAIASRE theS

o DAL SRS, LRI R et RS s

taskpyssilt brey. dlfeﬁl()ﬁ&] coEmSl iefoahdtion eihf CormMbMtAtsd Ak GRel O
run according to a user defined schedule, the
[0069¢ h edti$honlg ble mbtad l.'hilt these fusctibhd G aﬁiﬂy&fnﬁeﬁae‘ S Rfidd\® updated by

150. .The co cation
dowﬁ%mgn&g &ontd 1gur F o 1 ormation into the ro otlc evice. In one embodiment of the

invention the communication device can also be configured, updated or reprogrammed by
linking the communication device to another device, such as but not limited to a PC, laptop, or

other programming or diagnostic tool. As a result, both the communication device and the



devi ce can then be linked 152 to the robotic device

and, upon optional authentication of this link, the
wecehmiati7ag i nformati on can be | oaded 154 i nt oPCINAIS2005/022481

robotic device and stored 156 in the device's nenory.

The robotic device is then free to run autononously

158, based on this stored seheduling information.

Dependi ng on the schedul e, the robotic device can
r 0b§¥1‘a fevierngn H¢ eanstaythioupdated o mext thegequiinementp 606 iseAandlvhncements
deiopl BY trd s hACHLLRA o BfRL Ton to a roboti ¢

devi ce, the communi catli on |ce can al so dlrectly
ooent r f r-ohot | e
(000 1 The B¥EnRh e chOEd AR b diic WIAR Wil R depditing form the
spigiearicssentiad ahiyadtasisticsglerdofs Thafdregomgcearboameﬁemadfoieﬁ @re to be
d bot
COIQQE% alI .{%?peE@ m@%}e 5 nétfgl%ttﬁ 8 nlrvglg?ﬂnl Fcrl \e/cli }?erem Scope
of thﬁ fprrﬁwnlmmuemdleatecdbﬁﬁé aprrehéedtditi&mE QEFRHhAHAy R ork¥ing €

C dlat t he ropbotic device,

dost Tl PR sl b TR & P el g G e voply oo claims

me@ﬁmkb@h»&mmﬂxmmmﬂmnml[0068] The scheduling and contro
functions can run independently, such that the robotic

[008dvi c¥hetis cleanadldnt rol | ed by the user even when the
robotic device is not scheduled to run, and
alternatively run a schedul ed m ssion w thout any need
for control information. In one enbodi nent of the
i nvention, the control function can be configured to
overrul e the scheduling function, so that during a
schedul ed event a user can take direct control of the
robotic device without waiting until the schedul ed
task is conpleted. In an alternative enbodi nent, the
schedul i ng function can be set as the dom nant
function, and thus upon the start of a schedul ed task
overrul e any direct user control information being
communi cated at that tine. [0069] It should be noted
that these functions can at any tinme be nodified or
updat ed by downl oadi ng new configuration infornmation
into the robotic device. In one enbodi mrent of the
I nvention the communi cati on device can al so be
configured, updated or reprogrammed by |inking the
conmuni cati on device to another device, such as but
not limted to a PC, |aptop, or other progranm ng or
di agnostic tool. As a result, both the comrunication
devi ce and therobotic device can be constantly updated
to nmeet the requirenents of the user and advancenents
devel oped by the system manufacturers or suppliers.
[0070] The invention may be enbodied in other specific
forms without departing formthe spirit or essentia
characteristics thereof. The foregoi ng enbodi nents,
therefore, are to be considered in all respects
illustrative rather than limting the invention
descri bed herein. Scope



of the invention is thus indicated by the appended
clains, rather than by the foregoing description, and

wabkbospoz1ges that cone within the neani ng and pPan@s26/022481

2.

TCPTO BB THRS

3.

equi val ency of the clains are intended to be enbraced
therein. [0071] What is clainmed is: CLAIMS 1. A net hod
for configuring a robotic deyce, the nethod
conprising the steps of: linking a configuration too
to a robotic device, authegLim#ing the configuration
tool; and |l oading, via the configuration tool,

. i nfAnmettoddor donfigurinh @ robahio tévice héinteBhadl doipriSiE §6 SEHbF:

aut henti cation of the configuration tool, wherein the
i nf or matlinkingiarohfigesion twtedbitRgleaiepl i cati on program
to enable a scheduling capability of the device. 2.
The net hoflesticatdghohfisWagsitiodl; hkte | oadi ng step al | ows
at | east one of retro-fitting, reprogramm ng, and

upgr adi nexdirdpevia eledhtidundion R Rhiokhatiof fintd B bR UL Gee after
device. 3. The nmethod of claim1l, wherein the |lin

conpri ses gdcobLA$hutRMbcson df e BHMTPubAbh 31, Ritelein tﬁe in{:%rmation
physi cal connection, and a wirel ess connection. 4. e

met hod of gleRide dlsch¥hiBhehgplitfon reditd éﬁglrlgggéﬂeﬁlﬁhl'g%gpability

program enabl es the robotic device to I nplenent

further schegehénng. i nformation froma renote device.

5. The method of claim1, wherein the renote device

cog&;ises a _hand-hel d input device. 6. A nethod for

conf’® Jisthod T slaing hoyhegeiny g ieading step allewrasiasicong 9bretrbfigting,

met hod conprising the steps of. selecting scheduling
g%pul?@iadangrtb?rﬁ#léd@éﬁ rapabilify efkheargbotivalerieant e

device to the robotic device; authenticating the |ink;

COMRY Hefidk o Blafnd) 13 Vﬁﬁ%&jﬂ% iliﬂlg C%géﬁq%&&n@ P grlzgnbl%tlrgceation port,

renote device to the robotic storing

sch idal BornBdt R B ' otic device.7. The
net%%%hgf cﬁafn1%?hﬁﬁgrggﬁ&ﬁﬁgﬁﬁﬁhk conprises a

w rel ess connection. 8. The nmethod of claim®6, further
corfpf Msthed of elainst, ayhersin the schaduling applisatianqwogrem deatilesehd obotic
accordance with the stored scheduling informtion.

device to implement further scheduling information from a remote device.

The method of claim 1, wherein the remote device comprises a hand-held input device.

A method for configuring a robotic device for autonomous use, the method comprising
the steps of:
selecting scheduling information in a remote device;
linking the remote device to the robotic device;
authenticating the link;
communicating the scheduling information from the remote device to the robotic
device; and

storing the scheduling information in the robotic device.



9. The nmethod of claim8, wherein the stored
schedul i ng i nformati on enabl es the robotic device to
woumemntoaonmousl y wi t hout further user input. BOT/USH®5/022481
met hod of claim8, wherein the stored scheduling
i nformati on conprises at |east one of date, day, tine,
nunber of m ssions, and typejqaf mssion. 11. A nethod
of conmunicating with a robotic device, the nethod
7. confire iséthgl dffednim toepBereih the linklcbmgrises aiwi@less connection.
conmuni cation device to the robotic device;

. FUREORAAE R B e 53BN i L e
wh in the. 1tted, inf ti, '
bR G SRR, S0 52 a

| east one of configuring the robotic device and

9. pr oltiedneipdsfieidin8] wheréin fterseoaéd RAedulifig Inf@maBHDEHaBIes the robotic
device. 12. The nethod of claim 11, wherein the
t r adesivt td red aitoh@nemly voithoaORRhdrae& @At r ol and
scheduling i nformation. 13. The nethod of claim 11,
wheg.ein the transmtted. infor i on conprises contro

103 SR e B A VO elogi Schse g S oG gt opstone
11, erein.the transm.tted i nformation conprises
coﬁ#ﬁ%?ia@ﬂﬂ??QHW&?V%H"?HH&§Eﬁ3@EP RESORf or mat i on. 15.
The nethod of claim 11, wherein the comuni cation

11.deVvA aethod oPednathicting @@k b rébdfic Qéviee, ﬂ@%@tﬁ@ﬁ'c@mbﬁﬂﬁ’é fRe steps of:
device, a PC, a |aptop, and a wirel ess comruni cation
devi ce. lifiking BeinpleicbRthubicatih@evitd i thd tobbtedevieTPr i Si ng
the step of transmitting infornmation fromthe robotic
devi ce h@thédiRataRhemMiEaid on device. 17. The nethod of
claim 16, wherein the information fromthe robotic

devi ce GRMRRTiItRE féimatiSRFbm AL oRfmAL 28] &Uvicfé%@% Yrobofic device,
power |evel report, currently stored schedull ng

| nf or mat i OfherBinShetahSmItRR Rrbrmafibh St sEAch OBy ;
i nformation, and a user naiHygnanggﬂ%g%g%%eg%gga?ﬁg“mOfﬂw

et hod of  haiidelke, MAGE RER o\ CBHEE%L{&H% ke botic device and
information and at 1east one of confliguring
i nf or mati opyAAfeSERAMH iBOrhR{RTOBAL Qo
connunica?@g atgdif?eré%t FF%%@?H?@%&ﬁﬂ%ggﬁggatus for
connunicatin% with a robotic device, conprising, a

12, verkbe pefh@fl of¢laim h whegesy thatransmitted information comprises control and

scheduling information.

13. The method of claim 11, wherein the transmitted information comprises control and

configuration information.

14. The method of claim 11, wherein the transmitted information comprises control,

configuration and scheduling information.

15.  The method of claim 11, wherein the communication device comprises at least one of a

hand-held remote device, a PC, a laptop, and a wireless communication device.
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at | east one port for comunicating with the robotic
devi ce; at |east one authenticator for authenticating
woOheooroot®osi ¢ devi ce; and at | east one transm t PET/USR005/022481
transmtting information to the robotic device, via
the at | east one port, wherein the communi cated
i nformation conprises informabion for controlling a
function of the robotic device, and at |east one of
16¢c onThegymethed offclaimf Ids fusthermomprising the st lof nansinttfing Mddrination from the
for the robotic device. 20. The apparatus of claim 18,
wherabptic ddvise dptha cammsnication dedingl- hel d renot e devi ce.
21. The apparatus of claim 18, mherein t he appar at us

l7,i S b é’\ﬁlgtﬁ!itgg‘fsc V\aﬁier & nhf{iﬁie tl}f p%%?r\é\%tﬁi f{om:ﬁha EPE’QU%\ ?(%%F)lgx;rlses at
f u r ; % GndGHA" ﬁ%yl%p(gri a%owe legeg{ Eepa :{u%ep]tbyﬁoerecg Ed%gé*ﬁlég ?nformation,

er conprlses Feas
n the at |l.east one user

rpar A Rad PGy eSSy
but -bal |. 25. Th
18 agp’gf?a PO URE T it S ool lnppaionond gt o of

uréotﬁ% rrece nfo(irrgl{lﬂn transmtted froma robotic
deviCes g B\“?aé‘r%?? B B8 IRt pAN e somBtBicgted girdifferent
storing information; at |east one port for receiving

i nf§P¥ati on from a conmuni cation device; and at | east

one authenticator for authenticating the comunication

19. devAmmpathrf@id@nﬁrhmo@@KgWiﬁhﬁiﬁﬁaﬁﬁlc AR iRY dFRipki9Rg CONpr i ses
i nformati on for. contr ol fqafunctlono the robotic

devi ce, 2%t ¥qré@§?g6ﬂ§@“@ 105 onf i guration information

and SChadl'dilﬂtBﬁpdﬂtff@fmmlﬂﬁcaftlﬁ%ﬁth%e Ok idEviBEVi ce. 27,
The robotjc device of claim?2 wherein the device is

adapt ed 2t 1§35 s athentigatos ferythenticating the tabotiaidavives ands er
| n p ut baslesht bROMnSERREH \‘.rﬁ‘lgsnhtﬁfl fn@@r aﬁ«.r)h o eﬂo}{&% c{e?l%cran via the

gq conmuni cati on devi ce. otic
cﬁt AFhoBgPOth yr t her conpri si ng at Ieast one transmtter

for transnyhdrbiignd me{m% <4 nnf%ﬁna?&lﬁ F&Q%%ln c\%tﬁllg’ﬁ(& ﬁqr controlling

devi ce. 29. The roboti evi ce
t he robot i &fuaetianced thegrpeticsieviconad atfleast emhoif benfiguration information

and scheduling information for the robotic device.
20.  The apparatus of claim 18, wherein the apparatus is a hand-held remote device.
21.  The apparatus of claim 18, wherein the apparatus is a wireless communication device.
22.  The apparatus of claim 18, wherein the apparatus includes a display.

23.  The apparatus of claim 21, wherein the apparatus further comprises at least one user

input.

24.  The apparatus of claim 22, wherein the at least one user input comprises at least one of a

switch, joystick, button, touch sensitive pad, and roller-ball.

25.  The apparatus of claim 18, wherein the apparatus can further receive information

transmitted from a robotic device.

26. A robotic device comprising;
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robotic device and a stationary robotic device. 30. A
robotic systemconprising; a robotic device; and a

weepmroara3 comuni cati on devi ce for conmuni cat i RQT/US2005/022481

27.

28.

29.

30.

31.

32.

33.

information with the robotic device; wherein the
comuni cated information conprises information for
controlling a function of thei+obotic device, and at

| east one of configuration information and schedul i ng
i nf or matd Wemery fortskpsing difomagiogevi ce. 31. The system of

cl ai m 30y le‘éﬁfc‘)ggt)ﬂ'te fp ?ecélgﬂgtlﬁfgmga%oae@pgaac%n%%lsn? f,‘ gevme and

i nformati on conmmuni-cat | on
syst em ¢t leg$t aherpBigEntiodienrfer autlichBcatiogrthe RbATIhOMI AN EE,

[ evice. 33.. Th st em of
crarm 30, WieRRrnl b IRl R 5ol it e o ponrolling
a mobi | e r efwiction dighé wbotindbvitesindtat lea biye 6fRBMMidufation information

devi ce. and scheduling information for the robotic device.

The robotic device of claim 25, wherein the device is adapted to operate autonomously
without further user input based upon scheduling information received from the

communication device.

The robotic device of claim 25, further comprising at least one transmitter for

transmitting information to the communication device.

The robotic device of claim 25, wherein the robotic device comprises one of a mobile

robotic device and a stationary robotic device.

A robotic system comprising;
a robotic device; and
a separate communication device for communicating information with the
robotic device;
wherein the communicated information comprises information for controlling
a function of the robotic device, and at least one of configuration information
and scheduling information for the robotic device.
The system of claim 30, wherein the robotic device can also transmit information to the

communication device.

The system of claim 30, wherein the communication device comprises a hand-held

remote device.

The system of claim 30, wherein the robotic device comprises one of a mobile robotic

device and a stationary robotic device.



