REMOTE CONTRCOL SCHEDULER AND METHOD FOR AUTONOMOUS ROBOTI C DEVI CE FI ELD OF
THE | NTENTI ON The present invention relates generally to the field of
robotics including the control of onornous robotic device and, nore
particularly, to a renote control device and associ ated nmethod for

I nputting schedule inffirmation via IR signals to an autononous robotic
devi ce, such as a cl eaning robot BACKGROUND OF THE | NVENTI ON Robot i ¢

cl eani ng devi ces an be used to clean a defined area based on a program

wi t hout the need for REMGEF CONTRAY SCEBPIRER ANPAGITHMRFEReani ng devi ce, or
even be in the room when t h&UTPHOICIS ROBDRY. BEFHEIed. Thi s can
effectively-reduce the tinme necessary for household chores, reduce noise
pol lution byenabling a roomto be cleaned without the need for a user to be

_ FIELD OF THE INVENTION
- The preseat invention relates generally to the field of robotics including the control of
- an sutonomons robotic device and, more partieniarly, 16 2 remoete contro! device and associated
.- method for inpuiting schedule information via IR signals to an antonomons robotic devivs, sach

25 a cleaning yobot.

‘ ‘ BACKEGROUND OF THE INVENTION
. Robotic cleaning devices can be used to-tiean a dsfined area bassd on a p%ogmm
-stored.n the robot’s proosssor. . The purpose of these devices is #oclean-efiiclontly a room
. without the need for a user to physically control the cleaning éwi&, or even be in the room
- when the floor is being cleaned. This can effectively reduce the time neosssery for housshold
- chores, reduce noise polhition by enabling 2 room o becleansd without the nesd for g user 1o be
presond, or epable an elderly or disabled person to-clean a room which would otherwise be
difficult or impossible-to achisve without aid,
_ A number of methods for achisving this alm are s::uﬁ%nﬁy-in use. Forexample
robotio cleaning devices are available which aflow the movement of the robot to bs controlled
. directly by a remote communication device to-either follow & path defined by commands from
- the remote device, orto Yollow a cleaning path based on 2 program stosed in the robot. These
. devices however require a vser 1o be present in order fo-conirol the motion-of the rabot or

directly implement a stored cleaning mission.



present, or enable an elderly or-disabled person to-dean a room whi ch woul d
ot henvi se be difficult or inpossible-to achieve wthout aid. A
nunber of methods for achieving this aimare currently in use. For exanple
robotic cleaning devices arc avail able which allow the novenent of the
robot to be controlled directly by a renote comuni cation device to either
follow a path defined by commands from™ the renote device, or to follow a

cl eani ng pat h bas etbvRA 2R wRAE A, aﬁmrbbeﬁ&zéa&?m%%%on& Qﬁaﬁt%xﬁ gdeyi ces

however req mem ser to be % %é in_order to -contro e rimion-of
the robot of ‘i Tecty” {Het Sitete Iy o BﬁﬁﬁwﬁﬁﬁﬁwmﬁﬁmWW§§Wﬁﬁ’HWEEV|ces are
avai | abl e WHFt%s eab o by @botipcie] candring Mmdbentclapiitabt foriewatiehy froma
separ at e el eshf@nites Q@Nﬂ%@t@a de%ﬂ:% o&%ﬁc":\mg&t W LR, ﬁsr X\% Fr% @E:sp%seng M | cation

attachnent. d;Q%SG devi ces can_therefore be cont om a schedul i ng and
control appl|cafﬁ%%ﬁ%?%ﬁ?ﬁﬁ?&??ﬁ?ﬁmﬁﬁ@mégﬁﬁﬁﬁﬁﬁmmﬁﬁﬁﬁ“@ﬁﬁ@mﬁﬁgﬁthe devi ce
to operate W"@héﬁfﬁfeﬁ%m@damamomeﬂsmemgﬁsﬁwﬁa These devices require
a separate pc to Eerational and in finked conmmunication with the
roboti‘c device be ‘8*?‘}3 FeensEsAp ofog FYaljabin phich alfosetess prdiregibetsaeduiise hedul i ng

assi gnnent Robotiiobnfokedn erchaneialabe angbhabl sohioh @albomea user to
directly 'ﬁ&&htﬁ%&ﬁgy&ﬁnggﬁgﬁ&&Q e&kagﬂ%@ g%iloggmgégﬁkm%mgggotlc devi ce

usi ng buttong 1ocate on t evice I1ts
otic devics, Howsver, this devics doss not sliow scheduling nformation o be communicated

-t the device from a remote controlier, As a result, the device would not completely alleviate the
need to physically approach the contrelier, bend down, and nput the scheduling information

. manualty. This could limit the ability of the device to be easily used by a person of Hmited
mohility,

None of the current robotic cleaners allow al? the desired functions of & robotic
, ciea.nmg robot 1o be enabled from a single remote device, without the need for further external
. comirel. The devices currently available require oither an external souros to contro! the
- scheduling fimetion, or 2 direct physical input of the scheduling Information through user inpots
- on the robotic device itself  Allowing a robatic cleaner to Tun auion@mmzsiy a scheduling
~ application without external mput, receive npdated sch@éulma and other uzer applications or
- nformation from a portable r@mnte device without direct physical contact, and also allow the
. .. robotic cleaner to be directly controlied remotely from the same portable ;“eznotv device, if and
when required, would greatly increass the utility of the robotie c!e&ner and broaden the range of

applications for 2 user,

_ From the foregoing, there is a need for 2 method and apparatus to allow a robotic
-Cleaning device to operate anjonomously 1o  remotely communicated user deﬁned schadule,
without the nsed for a user 1o be present or for a further control input from an external source, Bt
is also desirable to provide 1 single portable apparatus that can load the configuration

- appiications into the robotic device, select and communicate sche&uiinﬂ information io the
robotic device, and confrol 2 function of = robotic devzce based on e direst user command, to
improve the 'El‘:lilt}’, efficiency and usabilify of 5 robotic cieamng ciav:c:e



result, Thi'S dévice can work autononously once a schedul e has been
physically input into the ¢ device. However, this device does not allow
scheduling information to be comuni cated device froma renote controller
As a result, the device would not conpletely alleviate the need to

physi cal |y approach the controller, bepd down, and input the scheduling
information anually. This could linmit "the ability of the device to be
easily used by a person of |ifihethrmbidd fivevoste of the current robotic

cl eaners allow all..the desired fugﬁélons of otic cleaning robot to be

enabled froma si nﬂfén PR & AT EE Y G PR ?"fﬁ’é‘ HERRF P fiiet Rer  ext er nal
control . Thetrefan P@@éﬂ!&:ﬁgpp@m&m avalik-abpoe configuriiion ofthdrhietic @micekk er nal  source
to control txﬁ&md%ﬁﬂ%ﬁzﬁ DN@vwd ARG 105 scﬁéﬁui@g %&ﬁ&ﬁ | Gkic. doy &egé‘l&smgf the

‘schedul i ng |nfornat|on hr oy h us ts on t otic vice“itsel f
Al'l owi ng a roBotT CEFEEHE S ?ﬁﬁ ﬁgﬁﬁﬁ§wv”&mgéﬁéﬁwﬁﬂﬁgﬁﬁwa|catlon
wi t hout exté%h@ﬁh¥ﬁymnmnaeﬁexﬁemmpdawed’§mh$dmmhﬁ@maﬂﬁbakhﬁﬁmﬂ&ﬁr
applicationse &Ezi:&i@fré@ﬁ Hals| o?tﬁ%cﬁ” RRLL %bil}?souﬁﬁ[% a‘go%vﬁlo%%m%dn OUt dl rect
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physi cal cont act HW§ al | ow the rohotic cleaner to be
controll ed réist Qf‘vff“f”’& ERIREPL 6 P S Pen R e ongevpereof ‘lieffﬂlﬁ’ﬁ’élgv\hen
requi red, wdsugsgreatly increase the utility of the robotic cleaner and

broaden the range of applications for a user. From t he foregoing,
there is a need foFo%§e® ﬁﬁﬁﬂﬁﬁﬂmﬁﬁﬁﬁwﬁpﬁﬁm@@mgmﬁ@mk@wmﬁ%emﬁsx@deanung

devi ce t o0 . Opébtitdeviau NG Skt e fers ONMRLRL e SARRAMALCERL SR, def i ned
S C h edul e - device, anthenticating the configuration tool, and loading, via the configrration tool, information . '

- im0 the robotic device afier sucoessful authentication of the configuration tool. The information
- Joaded into thie robotic device can include a scheduling application program fo enabis a

- scheduling capability of the device. The Joading step also éliows the communication devics to

. retro-fit, reprogram, and upgrade the scheduling capability of the robotic devies at any time.

‘ in one configuration of the invention, the fink connecting the configuration tool to the
robotic device can include & communication port in each device, such as but not Hmited to a
- serial port, USB port, or other appropriate communication port. The robetic device and the
- configuration tool can then communi’cat@ throngh a cable piugged into the communication port
- of each device, In ap alternative configuration, the Iink between the configuration tool and the
.. Tobotic device can be a direct physical connection, wherein one device includes & male soriat port
adapier, or other communieation port adapter such as a USE connector, which phegs dirgetly info
2 female port on the other device. In a further alternative configuration, the robotic device and
. configuration tool may link through a wireless connection, whersin 2 remote signal, such a5 an
 infrared, radio frequency, or other appropriate frequency signal, is used to load information Som
the configuration tool to the robotic device,

The scheduling application program loaded info the robotic device can enable fhe
robotic device to jmplement further scheduling information from a remots device. Asa result,
the robotic device can be ensbied to run antonomousty based on scheduling information loaded

. into, and stored.in, the robotic device withont further user input. One embodiment of fhe



WtTHhout the need T0r a user to be present or for a further control T1nput
from533 external source. It is also desirable to provide a single portable
apparatus that can |load the configuration applications into the robotic
devi ce, select and communi cate scheduling information to the robotic
device, and control a function of a robotic device based on a direct user
comand, to inprove the utility, effiﬁ?ency and usability of a robotic

cl eani ng devinvesion ﬂhw@ﬁ:&rm&%?{b%dﬁidlnww&%tm&m unicat::l_\gz%ﬁ}\nventl on

provi des a tus for configuring a robo evice to operate
accor di ng t(r)rebﬁgugé"?er%%‘fggg STREULHE. Upon confi gurati on of the robotic

device, the net ho%n@@z@bo@ﬂw@rﬁr%%s%ok%‘éﬁde@a%%%dé%ow gEUt fs?ﬁ gm I ng
t

information jnto the robotic device usin TREPEH devi ce,
after mhlchITﬁ@mPﬁﬁﬁﬁﬁkmﬁ%WEéﬁ”ﬁ§@ﬁ%ﬁﬁﬁ%*%Wm@péraﬂwmqmmmﬁmEMmany further

i nput  from dinlirgale remctd daeicet@mBDioBotiel @dicE Quihe kiR G ARIAA 'c&éﬁdn@&ngﬁy' ce can al so
be used to GOOLQ imdH L thon of the c device, or to receive
i nformati on froﬁ%? he r%%%%¥§%dmgg%wme é%“méhﬁﬁgaﬁﬁ%fgﬁgﬁﬁﬁFﬁﬁﬁ% of the

i nventi on mEPTRYIGYREE TERY devicenBhedin petwsein¢ rbdtiovivivg aft@mtrumesievice can I'n

one enbodi nertwikssih@ediny ety Gty iking QR OMERLHON. 4-00k.4GA% be used to
configure a robotic device. This nethod includes the steps of linking the
configuration toofredesHeditgivtingtiaéwibes sord inigntlotaderng: thepeanf i guration

tool, and I maﬁbzﬂ@pewtiﬁhlﬁ J&Qed%@ﬁ&dhﬂé‘xﬁﬁﬁﬂa% Efv.QQl»egm, tﬂi&&ré@skﬂ %né t”t OI t h_el_hr obotic
00 e

devi ce aftes ess, thentication of the configuratio
|nfornat|oﬁ£joa%%ﬁ fo Fﬁé?gﬂﬁ??6”HEWF@@“$@W&PW@F@6@“5m@éh@@ﬂ?|ng ;
appl|catloﬁmﬁw$§Wéﬁ%ﬁ@m@WQ@M@gaﬁxmﬁde&un@&nﬂpmbuh%hmmﬁmn&hamﬂ@VICe The:

| oadi ng ste@:;aues@d@alkmmmsa@@c&g@m& Gahd-LIa HRYLAGR gram and
upgr ade th%d%&ﬁg%g i ng capabl ity of t he ro%%t ggﬁ%gmg GQ%

. Another embodiment of the Invention inciudes & methad of communicating with a
robotic device, This method inchudes the steps of linking a single communication device o the ;
robotic device, anthenticating the iink, and trapsmitiing information from the communication
device to therrebotic devics, Whercia the wansmitted imformation incindaé controlling a functon

. of the robotic device, and at least one of configering the robotic device and providing scheduling
- information for the robotic device. As a result, 2 singie communication devics can provide

muliiple functions for the control, scheduling, and configuration of & robotic devics,

In various embodiments of the invention the frensmitied information can include
. eontrol and soheduling information, control and configuration information, or control,
configuration and scheduling information. This control, corfiguration, and scheduling
information need ot be transmitted at the same time, but can be communicated independenily,
and at difforent times fo enable one specific aspest of the inveniion, The communication device
used fo transmit this information can mci ude, but iz not Hmited 1o, & han«:i~hsid remote device, &

- PC, alaptop, and a wirsiess commumcatmﬂ device.

. Iz one embodiment of the nvention, the method can furfher include the step of
frapsmitting information from fhe robotic device fo the communication devies, Thiz information

. ransmitted from the robotic device can include, but is ot Hmited to, an ervor report, a power



I n one configuration of the Tnvention, the Tink connecting the
configuration tool to the robotic device can include a comuni cation port
in each device, such as but not limted to a serial port, USB port, or

ot her appropriate comuni cation port. The robotic device and the
configuration toot can then comuni cate through a cable plugged into the
communi cation port of each device. In%an alternative configuration, the

| i nk bet ween,,, ti i ce_can be a direct
physi cal co%ﬁgg%?ggma Le%‘}%g ch%ﬁ%nggéo\%gn %%%fm %’e% w&m%fm\é UEBPIE hor t -
adapt er, r S eET DREMRRITENE i on port adapter such as a USE connector, which
pl ugs dlrectly |nt00 Jﬁg%t jort .on thée ot her device. Jn a further

al ternative configuration.  the T obot T HerisRE“Eh T CORTEErarifh tool nmay
link thr ougFﬁbaiw\féP‘Ffél @%Ssﬁpmﬁﬁ@e@ieéﬁmﬂnm&r@tmﬂ@mfamweatsﬁgm&!p,ertg:uch as an

infrared, rasirQunfd@OMeEH obo8E d&%ﬁ%@&%ﬁﬁ%ﬁ%ﬁfﬂf Ju@;%&%é‘ Eé Lgpal . is used

toloadlnf u.ratl n tool to the robotic deV|ce
The schedul ?{%’[gggap Tacsg(’tngl”%?%%r% ‘8’&?1‘3 TREPRC R EPPEIFETIEcYfevi ce can

enabl e t he - PaBwREoRket Bl Miermitivp bameritanfitr hivebotis Gdvisd bisdeg mbonhagtArat i on f r om
a renote degi &Qﬁm}]ﬁ@aﬁn&ﬁﬁbﬂtﬁem%ﬁ%ﬁ%&bﬁ& ét%aggﬁ’é oGSo ﬁ Qr?ﬂl%%gé‘jeag?t o run |

aut onomousl| on .Sc rmag i on | nto ored in,

the roboti c%i(lfeﬁfn%?f R ffg?rﬁgl’a’f’%%f?’“’%g% '“’ifﬁ?ﬁ?rf"" G‘W@ﬁ%&?ﬁ%ﬁﬁ capf t he ;

i nventi on ateewevetifermpdmonemiied fropethd raboliedegichand- hel d i nput devi ce t hat can
comuni cate with ,Ethe robotic device through a wireless connection.

One enbodi rent  of *5f AETEHY SR b sdwpdrisl rerge €ovicerms pha goppniceémidiviparanhy a robotl c
devi.ce f or caufigroinbuds 2 ussiess aoinusbaigh dotie. & @psnRkings]| ®CipbAtussehedul i ngon ;n
a renote dqg{dhﬁgaémp qﬁivglgg AT ?e%ﬁfgmgt%{aﬁs%om&% J&Q%wr obotl _devi ce,

aut henticatin conmmuni cat | ng “mat i on fromthe
renot e devi® B@)a’f“é ?‘H@Pﬁ%ﬁbﬁ* plsodpeiide @ leashpng vir @Pﬁﬁﬂécwmmth@@weﬁmwmr@ i nf or mat i on

in the robot iyt d@wheten o Bh@mbiniteb eiMMeeRId daGcd &Q@ﬁ}‘ c%m!%@yfuﬁz%em the renote
devi ce canr&gm? y%rt@u%g;wgeq@m% “m%ggu?kﬁar&n% t;% et hod, such as

t hose descri be %®&n has been |
stored in FHER %?f@?ﬁ“@fﬁﬁwl@f@fﬁ?ﬂm@aﬁﬁmpmﬁﬁtbWum@xdammth this stored

schedul i ngappabiog ﬂﬁtxsleﬂﬂpm&ﬁu@iudisewishmt N m’%%:@cﬂ a%&@{%!}h\' %]tQJ gr mation
enabl es th gﬁg{}g %d awﬁ e to run autononous|y w thout furt user input,

In one enb an?@ﬁa“gtfgﬁ%’a‘?ﬂgis‘ﬁ 258701 ?Pﬁ’t“faﬁfh can |ncI ude the date,
day, and/or tl mn%oﬂdﬁbﬁ%a%ﬁ,tﬁ@%ﬁﬁoﬁc&%iuﬁ@a;%ﬂﬁi%gﬁ‘é’g& mcdl and al so the

nurmber and_t of, on it should run at

Anot her err%ﬂ%P%thB? W@%WPBTPGWFEW%{“WFWW com‘rum cating Wit h

a roboti c ehewivletiondwiise, aeltahiom: mm@mmrﬁdaeutsﬁn&aﬁngqﬁa dom&lsm&garﬂ single :

COMMIUNI Cal &0, ABY otk usddMormb Al Mot BBy (AULOSALY GALERA LD |10k, - and
eV ce r

transmttmt%mfpmadt g?f rom t he conmuni cation P oho-tic
device At fpvman éWPf%%ﬁ@ﬁ?%mﬁq%quPﬁ@ﬁm@wam%ﬂfm ng a :
functi on obbotihévieoFblsiconmdpuintgratian shdatheduRRShic@R8or0kedGRN:HaMsdaRg t he robotic
devi ce andpeVisl R0 G0RMM) R 85{&&%%&&%%9%&% rObO“%&%eV' ce. As a

result, a si ngl e conmmuni cati on devi ¢ TPErEPiflct i ons for
the cont r et Etﬂt‘e‘a*tﬁl‘i‘%g, and configuration of a robotic device. I n
various enbodi ion the tran i nformation can

i ncl ude cont ror%E%b che ullriandj%% ﬂgﬁfﬁgﬁf’gﬂmwggmlﬁ UEORM guration

i nf or mat i GFed Ben Ehideling nformatio Fegtived fib the amusichizd dbiicag Thuafessmat | on. This
cont r‘lOI - 10aind 4@ Whadul i bppidRehs SeRed Whie She-instatied or by a commumication devics, ‘ '

& user can ensbie the robofie device to run autonomously according to the recsived scheduling




i nfozmati on need not be transmtted at the sane tinme, but can be

comuni cated i ndependently, and at different tines to enable one specific
aspect of the invention. The comuni cation device used to transmt this

i nformation can include, but is not Pinmited to, a hand-held rempte device,

a PC, anfoapiiRR, mr}@ib@c\&'bﬁ&l &8 SoRAIBLALhEAE el 1cdedti tlevitd) sm@sam&hm nt of
the invention, the nethod n. further include .the s nsmttlng

i nf or meEPPEn OF RoTRLOREY FTB%LPI Vigevine ey gRRGER@d ihf d ?l%‘ﬁudﬁ Fi €8 Fi s
i nfor rr&tdn%tttexrfaﬂtsmﬁﬂttﬁ@ iffonmatioh & thobedrwmicdsw ¢eicean i ncl ude, but is not

limted to, an gerr V. t.

schedul i ng. Rilda e f em?’g&mefl [Pn%new(r)lfC CO%LI hogﬁ?(lgbgg IEE%%H} }h Cﬁl&%’%a?kg%, and a
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i ncl udes menor toring 1 nformation, | east one port fo
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aut hent o¢ @ffe ir¥iit Q8vidON04He Gnle¥ e, of FROnAntibie A roBRR dekRA S4H dldoatank:Qi

transmt qlnfgﬁnatlontothe rﬁjéotlc déawce via a % ni.cation port.
The i nf BRFRTIBRC H6SATRFREIRE 6% BOPT e e CEPHUFHGRS YT 8P Rt i on f or
cont r ol 4 hag-i@ldf remoikidevicqfwhilh enerohaici devidewinde, cithmrch abbileembticoteeicotr a

confi gur tion i n{ rratl on and scheduling information for the robotic

devi ce. ngﬁ RPYfRNEFi ve embodi ment, the apparatus can al so receive
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t , t he Lo i nput
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touch Sﬁirﬁst!ntele %&toﬂégfam{oﬁhﬁp%{ ar%bééu to FRFiRA ARRUS Fnford ML of BMGRoARIA VOI Ce
comran In her enbodi ment, the inventi onrawgn i nclude a

r obot i ccwné‘étq H’&ﬂedﬁaﬁﬂy E?H’é% the %rfybquﬁrd%‘%lﬁ?r?f@fdr o PR fiEnat 1St F‘east one

port f 0% ufaﬁ%ecbf\/thé‘%d‘lis@{ bt @Ricky, Qﬂhﬂ]f&&ﬁiﬂﬁﬂﬂcﬁ(ﬁi in6de, dewisee fo fbﬁdvﬁtanl east
one aut

enticator for. authentio L nﬁmnl cation dev C& ik
cormuni BREFAY S R MHERPS 1 1%?%812%0 ?‘%4‘8%" Hlé O 8P CRAPE OIPInG & unct i on of
t he roboiférmatieyiog ehe mnbileatobbi@addvicorie lafve dlanftagunat ¢haryingndeyropad ioperatand
schedul | gf,o!m%m{, DRI 1 Ylach B ARAILG oYL 66 o TDefokBMcO soideRBTdbGUr at [ on,

and schét receive e sahe tinme, but can
be rec epn/éedﬁchd dpendeniuyicatipndomeciint frpasnecting hediand-bel Fratsicedesive “éBeci f i c

aspect gf. JddQe LA¥ENELRR or With the statibRBy E&P%&g GevileViriar iastdla phRehitp rgper at e
aut ononously w thout further user in ased upon schedul i i nfgrmation
recei vedarPEHg fien tsdathhddicrel Quigs @’é“ legyh gre Ofd%dﬁomlﬁé‘é*?oﬁﬁ d%‘gce gg’ﬁedul i ng
appli Cagthﬁﬁa@r&%@@deﬁbd %Ereiﬁrtﬁe tehstcalliedinohddys dspt:pnodnpeath operdei ce, a
user can e {ﬂ.b}(SEU ) tb otic de |t§e Lo run gaut ongno %sjté/d&%%qsr gglrangecf Q the
receiv ealpgtc i wg\ e information, and the processor on the mobile robol

receive a command, representative of the schedule information from the hand-held remote device,

and control the mobile robotic device to leave the stationary charging device, according to the

schedule information.



6 information. The robotic device can consist of either a nobile robotic
devi ce, such as a cleaning robot, or a stationary robotic device. In one
enbodi ment it can also include at |east one transmitter for transmtting
information to the communi cation devbxe. In yet anot her enbodi nent,

the inventi Ofc6RIhgGOMS s&bndispét 6OROvEnBY Fh&@MsipR&lidediamgidabhcantiohot i
devi ce and % separate communi cati on device ffr connunicatingtinfornation

with t HemPYEFOPUICHEVIFE EOMPTRIE AHRRTROE APLHCTRE SYPREIPSnPIREHER &gy

i nf or medhimef @vice aptwiatd irgrodoticutatdeorstunds; tpheidigbetiaad-teldi respte alvslicat | east
one of configuratjon information.and s i i, nf.or.nat | t robotic
devi ce. SePaﬁa%gfgo% r%%%gﬁl Olr?g%tro% “t %é” Icie’n\g/{1 & nﬁ%}@%ﬁéidt Eegnolrté(; gg{l?{l ch%@?%ggég aﬁfal SO

t r ans i doniprifiog aptuiradity efoisertisput deviessi ivelbdion (deviaeuttpn thohprodAtseav st |t he
communi l%%ﬂe%%nﬁ%wﬁ&ﬁg g%nrlno%ﬂle @oﬁ&ﬁ% Bl i RIRLQy 48N bk BuioMRl € mistign bpbot i C

devi ce can be either bil e robotic device or a stationary robotic
devi ce. leaving the statioaeyy dechgrems devies: (iprasdockh igvathapprovides ¢ WTERBITGRC e e i s
provi degreaide0hOti6ilS¥84tRMeGRIRY inShddGiclAret@Pid Be kafiaiCcldfttigtR@vie@mnpd i Sing a

processor; stationary charging device.to which the robpt, evi.c

r et ur ns@A %&Wﬁr W“&O?%%%é‘“g‘b\?g‘étéﬁ@ é’B’é/}d%ltaewﬁelleSHefr}?ge Wf?iled%l‘;%l%?tfo devi ce,
t he hangnhehds toeibiediattty inpes chanddkavbaiedichiye Gowpd] &ifngnd aghpd airledsi ¢y of
user input,.devices, including.. (i 0 r o) . de a
wirel es “?%Wﬁ#é‘%%ﬁﬁéfﬂd?‘%c Fﬁ%’%ﬁ%dﬁ% |{gB§%%3§?%’%%§?§g:%%q?%ﬁ%%iately
start ampeititrpgoesngriss| whedoind evinpiipnt reopstabars omat §f obedulerigiongptigevi ce;
(ii) a fé,f)‘&}éi 1%955@5 ENGeR kRRROVEERAR dhalsflyQRTick SMBtSas hthalnodiiy ecti ng
the nobile robotic device to inmediately return to the stationary gharglng
devi ce; acapidingits  elphdaampgd by aslept oseelip iyt aredry e o' (5156 de a

Wi I el esgyl exirfhsmit@afro fihdhda el dCRAbLIeOdevico RTANESst ofe bfMiRdhatilelrybarove t he

nobi | e robot | evice forward, left, and right, a east a plurality of the
sane us%erV‘cFr?ﬁgttg%ét@‘il%’?, cherging Vi 5ee PRRE DY ‘E}ﬁgﬁ%"ﬁ é‘?ﬁg‘g Cog}'pF%eDgsg%aa”%%ar ecei ve:
an Oper@&mm$ﬂ1&ﬁ@ﬂmmhmhﬁhﬁikmgh$£hﬁMn@ﬁmpﬁ®®tbﬁhﬂd&kmngmbmﬂbﬁﬁakiﬁng an
oper at o &l R Ol oBEN SN Cad ALOTIBLLE e Qrnchdl R biBdQDAhS BrcflBY! Ce Lo

| eave the STationary charging device 10 operate autononously according to a
del ay demgriipée hebilatrobatiasievionto lshveaths sledeapdchargng devioseicediag tdliee or a
sel ect ed.;, daye inRERFHUNI cation connection for connecting the hand-held
renote e%%égnmf§h the nobile robotic device or with the stationary
charging device; and at |least one transmtter for transmtting fromthe
hand-hel d renote devi c@RIBF BESCRESMONTEF DIE Drgywiltid e robotic device and

t he stationa hargi n evi ce; wherein the rempte deyi i-ncl udes a

di splay to d{rgep‘ﬁ’é tsgf‘ﬂdg?? %ﬁogﬁhesm?’%ﬁ? S O TSR ratﬁ?&éwi%ﬁfegfr:rﬁ% ?%ﬁl,e and the
pr ocessdawngs tidseria biclogr, pobibt ickimgte The éraiwvsnga rreamg eeketsarilyge edake campipoimand,
representatjve ol i.on . fr - e
Gevt co. MRl ¥GaRl: it AL OLELT B o O P SR Rk RERLT
char gi njkedewicods araresedodndigpte oketriads Sedvekiyt e vaiQs WEFPon.  6a Accor di ng
to the seconghasneGhiRE dlbEn MYEMsl 28 coliliF-Bol 5 BE QUhARMcANRERQLnaf
controlling a nobile robotic device conpflsuggvﬁﬁgfocessor, t he net hod

conpr i sTRGHC §5VIST FIcH DaCetrdrnr S ER QP girvg! 28 whi ch the robotic
devi ce ret ur pg;. 2pnEOY kdkeMgicardraadt Hel df he sabaudenbe eevsepat/at @nfigoaionhe

nmobi | e rogotic 8evice, t he hgnd-ﬂgld.renfte devi ce characterised by

conpri sFRG THECHTETSE MY 5 R PeEe (e S Pes, including: (i) a start button
t hat provi desi(a 2Riis eichesaticerptiev sf hnadmmini@btn dayicklk€FK¥OBAl e roboti c device
to i medi at eﬁ@éb%{%sc gn&%gaﬂgagaéw 0F 88 bfincdGRYLAG of PR3 Shat | onary
recharging device; (11) a dock button that provides a wreless renote

si gnal di r ecFIhgDtinesdheibiticaighopdn iew dethe eenmgiqapprpdiviseof §1G éburn to the

stationary chaf@knd. S8%hEE read Bl (b b thatorhB@staibhagacuricons. of a button
i nput that provide a wreless renote zégnal of, djrgct cog&rol conmands to

i nedi at el y FBVE it hEDRBHICRSTSPEBYE VEY QEUF CRMIPBRiGAICE SeYie I ORHRIEYEHE,  at

| east atdal witihsi épén Bbnitcbeersia AR otizAre Withpuik edlbadiaas of iha imvetiohf er ent functi on
node, receiving: an operator's input initiating setting up of scheduling
information, an operator's input of schedule information for the nobile
robotic device to | eave the stationary chargi ng device to operate

aut ononmously according to a delay determ ned by at | east once of a sel ected
time, a selected date or a selected day, and transmtting fromthe

hand- hel d renote device to at | east one of the nobile robotic device and
the stationary chargi ng device, wherein the nethod further conprises
sending a conmand representative of the schedule information fromthe
hand- hel d renote device to the processor on the nobile robotic device,
receiving the command at the processor and thereby controlling the nobile



FIG 1 is a block diragram showngone configuration of” ﬂ’iém(::)o(rjlrrmmn;:a;:c Otnhe
devi ce and robotic device system in accordance with one enbodi ne

ic front-end view of the -
ention. FIG 2Ais a schematic _ :
Ic(r;\rﬁrruni cation device and/or configuration tool, in accor dlance ¥m E Eeone
enbodi nent of the invention. FIG 2B is a schematic top view o

i i i "2C i hematic | eft-side view of
mmuni cati on device of FIG 2A. FIG 2Cis a sc
fﬁe communi cat i on E@Vﬁﬂesc&fmﬁd@pia?ﬁrad%ka@wxga@oﬂéw@&aﬁ&&%%r%%I Lght -side view

FIG 2E is C rear-end
of the co L CAVA Lo N ol PLE S
vi ew of thm;qgoﬁﬁfgdﬁ%}g?ll on Oevﬁ'éleo %‘3 IR oA FIG 3 is a schematic

RN, tion tool wth
perspective view OfiGd1€a & &@4%&9&%&&3%%9&@%0%%@%{5@ %, vention.
an open frontco anﬁf L2gcordance one

FIG 4 is a schenatl pray™ ﬁcﬁgf%ﬁ’ﬁﬁ‘ﬂﬁéﬁ‘&ﬁﬁ%ﬁe&éﬁw%ﬁe and/ or

n.
configuration in mm@m@mﬁgﬂ enahedi of the inventio

ni ¢ a?“ﬁécﬁw&éiaﬁ‘?c@ & V44 For
E l)%‘ i Sulr Zt ?on t ooi \’}mwft%m%ﬁ%la%:g %"%@m&?ﬂ@ﬁ‘@% i acjorfurme vt dhamciedinici:h one

enbodi ment &fPtiREsionvention, FIG 6A is a schematic diagramillustrating a

i tion with nobile and statlonary
communi cati on devi in w reI €ss conmuni ca nary
robotic devices, %ﬁ - 82 Barderrde dagrtoheteting aboetkarestion ofvict e | nvent i on. |

6B i s a sch&mathieatic. greina dotabatbsdatiait o §:d2430 TRNLGAL 100 device in

accordance with one embodiment of the invension.

FIG, 6C is a schematic diagram Blustrating a f.:emmmucaﬁon device in direct physical
communication with a mobile robotic devics, in accordancs with ons embogdiment of the
invention,

FIG. 7 is a block diagram featuring a method for implementing and using a systerm

including a robotic device and a commumication device, in accordance with one embodiment of
the invention,

DETAILED DESCRIPTT ON
Thc invention provides a method and apparatus fm cenfigaring a robotic devics to

Tun autenomously according fo stored scheduling information. The apparatus includes g
communication device that can be used 1o directly control & fimction of the robotic devies, For
example, the communication device can be used to provide directions! contral to 4 mobile
rabotic device such as a cleaning robot. The communication device can alse be used to joad
conﬁcumﬁon information, such as a scheduling application program, into ihe robotic device,

: such that the robotic device can run evtonomousty without feriher user mput upan storing user

define scheduling information. This scheduling information can also be communicated to the
rabotic device via the communication deviee.

FIG. 1 is 2 block diagram showing one possible configuraiion of 2 combined
scheduling tool aﬁd comumunication deviee 16, In this conf iguration, a single communication
device 12 15 adapted and configured to carry out multiple tasks related to the scheduling and
coniroi of a robotic device. Fzrstly, the communication device 12 can be linked with a robotic



eofmunt-cat-i-of;—t-hrough--a-communi cati-on-—-port—and—cabl-e;—w-t-h-a-nobi-t-e—
robotic device, in accordance with one enbodi nent of the invention. FIG 6C
is a schematic diagramillitstratin a conmunication device in direct

physi cal communication with a nobile robotic device, in ancordance with
one enbodi nent of the invention. FIG 7 is a block diagramfeaturing a

nmet hod for i rrpl enenting and using a systemincluding a robotic device and a

comuni cat i ev. accordance with enb d| nt of' the invention.
DETAI LED DF&%F%T ‘“Q&%b b &R SRR TR ?‘%’r‘?mﬁi?ﬁ FeMe e hod and
appar at us f 6¥8gwHP? iglriaiop g mephdtdce ngewpivetiourgan tongioisbytiaccor ding to

stored schedsikd Eb@axt}*bfug{eﬁr%&smabeé& PRRFR kb ask IR Sy %e.f&g‘g}'c'?' Cgt It on
e robotic

devi ce that ed to. contr ol unction o

devi ce. For X%%% %fe gont ‘hmﬁc%i?gﬂ%aﬁ Ja‘% "?Tb‘?’f'hﬁ%%?"é% %ﬁﬁpqyémﬁ%ﬁ)%ﬂbz%?%w de

di recti onal e’@@ﬁﬁf@bﬁﬂt}é@‘f&% oty cet arsoloct it e setidut. Clae Bulohbaerfamed amhag robot .

The comruni &&Ihkc@ﬂzs@ﬁ)é'p@rﬁmﬁ@@ar@le%&mﬁﬁé%@% Sop hQagd n%&'ogwm%u%uﬁﬁed bot
roboti c

|nformat|on |cat|on program 1nto

m? 1,35, ¢ g{éhedul Jagg %g I 5
devi ce, such 8ha’ti gP SYTRHETE CETan* P B GRGREEI o wor Hdat  f urt her
user i nput %@B’éﬁﬁﬂ%w@m@m@ﬁnﬁd@tmwsﬁdne@buﬂeisig@mmﬁxmcim Thi s schedul i ng

i nf or mat i onog@Rnaks-ne x@@;%&%%h@gse}eﬁm{eﬁ% tic device via the
conmuni cat i on devi ce. 1 is a block diagram show ng one

possi bl e confi gurthmbwﬁm@t@Memdlummm&@mmﬁ&n :abfl pe @AUNUNI cati on

devi ce 10. iixrgugﬁ DR GORLLGME Bhd QD rondlic %év%g &3 %r%lat?o%ts:![n 4 é’%‘feg%ﬁh 12 s

adapt ed and d%’(]é‘]@& ured to carry out e ta
schedul i ng "& %1 B ﬁa?f{ﬁct?ﬁf‘t? %Eg"‘élie@“ia@%”ﬂmﬁ%@@@vm% fieschoiingni cati on |

device 12 diformigiien kdutide eeavthichzhaotabettos vorts Haked by 2 cable (for example s USE or
serial port link}, or even by a direct physical connection between the communication devies iz

- and the robetic device. For a direct communication, a male connector (e.g. USE, serial port o
other appropriate connection efement) or one device mates directly with & famale connector on
the other device, In further alternative embodiments, the direct communication can include &
docldng station on the robotic device, such that the communication device can be removeably
atiached 1o the robotic device, thus aflowing the communication device o act as 2 direct user
interface between a user and the robotic devics.

The configuration information 1% can also includs information 22 for upgrading the
. existing capabilities of the robotic device or reprogramming the device to carry out new tasks,
This upgrading information 22 can inchude, but is not Hmited to, new versions of the software
installed in the robotic device, diapnostic information to check the status df the robotic davics,
and programs fo aliow the robotic device to send information to the corpmunication device
{either prompted by the user or upon the coctrrence of 4 certain event. Further upgrading or
Feprogramming information 22 can include programs and appilications aiiw&ng thie robotic
device to carry ont completely new tasks (such as, but not Hmited o, working as a {0y, seourity
-device, or searching device for fost objects) or “learning” programs and applications aliowing the
robotic device to adapt its own programming based on information gained through cavrying out
specified tasks. These fearning programs can, for exampie, allow 2 mobile robotic devies 26 to



deviceinorder to - downtoad configurdation information 14 1nto the robotic
device. This configuration information 14 may include a new application
programto enable the robotic device to carry out new tasks, or be adapted
to enhance the tasks it can already perform For exanple, the configuration
information 14 can include a scheduling application program 20, to enable
the robotic device to carry out a set-ftrask at a set tine. The task to be
performed a at_whi ch_ ormed can be _downl oaded with
the appli ca?xf1 Bh b ”?oom R remamb mthem %B 8%‘%038”%"0%{3 tfatierg GRAOEPt ¥ 0RE t he
comuni cat i Sﬁﬁwgéa@wmméﬁﬂw the requi rements of the user. The
application can aIIso conf.i g % botic device to receive signals -
renotely fromthe CoTTT ‘ﬁcecfe\?’?'”c?go Yeropligust ermpgican sbrdlingser defi ned
schedul i ng. ixformaiion 16 1o § ypbesi devisndio diarmemtdingdt, thvecid@ibeigiiNbSisGoat i gur ati on

| f or mat | Oncikpcane c@xﬁ%anmc%gnhﬂam%{rtTéag&%eﬁ%qgggdttﬂmg%m% fhadhe robot’ e
devi ce, wtgt %arnfortgatron infrare reque cy (RF),
or other appropt rard® LFGHETF = Phmgt é@éﬁ‘?ﬁ?‘éﬁ@%?ﬁ?ﬂ%@mdﬁﬁdm@%%edul i ng

i nf or mat i on2 g&ufrderisirog énidh, of héiotighysicd Rmiaieodki mgﬁOEﬁe&cﬂeﬂtﬂﬂﬁEd by a cable

(for exanpl @faanay&ﬁsm@recaﬁtm@ém@tat&mktt&gt Blof Y5 or%n?ég{g%%t zPhyS' cal
connecti on bet 6e§?enbo comruni catl on a{%ce d’the' 1o 1"t device. For

a direct comun fle 1botpd aé‘“”‘c%ﬁ?ﬁ‘eéft"d"ram(’%b@a{ﬂ@SE?mé@r‘ﬁfﬁahﬂbbrt or ot her
appropri at etagubaitedsd Govr elcementipeonaibbie taeRobe Chas@en Hufmetl y With a femal e
connect or  Qastahsdpt. NQL ¢ natiy odi.nents, the :
di rect comuni cat gat%i%l:{ér?%@bmé@‘;{cy%%;%gﬁ%ﬂg i Sﬁp%r%bifﬁb AT 888t i ¢ devi ce,
such t hat ‘tﬁ’ﬁ?ﬁ Refg AL Wé@%@%&ﬁeseeaw%v@w&ﬂwtmm %0 the |
robotic. de\mrctecertfslgwrtabﬂamdm@n@h@ommmmngms%ﬂatdﬂﬁmm&aem%@skﬁ@s a di rect
user int erfpgi%lelggt 1 RS t. 9

conf i gurat% gnf Sér@@nég% on Egrg%lr}ggl ‘giguar{‘%@l %ﬁ%ﬁme?’%Fﬁﬁrfwﬁ‘ﬁc é‘gferfré‘r upgradr ng
the exi sti ngotAPSTY ¢ lesmgpiet bl Ryeferpise éy pistor Theelpicogy minticng t he devi ce
to carry Odtvsqaéma@i@,ada'd&ﬂngsmgﬁﬁﬁh-&ge bith@EiPddRidR: oi: bl ude, but is
not limted to, new versions of the-software installed in the robotic ;
devi ce, di agnost "o AkntmELtobie nvenbitreskedtive istrabtios 10 bhiepw Rbatki ¢ devi ce,.

and progr apsaiudicaloh Gick fﬁanr'{}@ﬁ@%e@m@% Gﬁhé@wﬁﬁdﬁt@&@%&l z%ﬁ wkO the
e

conmuni cation.. (el her € user or upon t occurrence :of
a certain even?\?‘“&’%ﬁ‘r"t ﬁ{é“!r“* %f%rm &r@ﬁt‘ﬁhﬁg"rﬁf‘?ﬁmﬂﬁﬁﬁ?ﬂon 22 can |

incl ude prisgreant e%?ﬁ@u@rm@pwam@msdartmm@;wh%mbmmmdsm to carry out

conpl et el ymﬁﬁmntma@liﬁm&&&%ng%@ the Dbk Méauﬂnlr mt&ﬁ&m% s w%?t‘%ﬁe%gqﬁ%sr oS .t oy,

security deyi r searc device for, | ost objects ng"
pr ogr ans - aoﬁgclf g’g‘hﬁ. cat ﬁ%’“%tp? YWY Aot e CC%WF pdesdeddapt | ts own

progr anmni r’i@i"iﬁﬁ@@tﬁée@eﬁ mitererati Grnicgai hathdt by Gughingaie ynghaine speci f i ed

tasks, Thas®r:ea1BiR0dRHh30E &c@@ieﬁ% ow.a.mohi | e robotic
devi ce 26 t%t "ot n rgrrerr%dc%l e!rcagih%’h(}&erc’m%ft@w?h he room are

n_an

pl aced, or & agggg@%”%@ﬁ%ﬁ%%??8@%§§%ﬂﬂﬁhmbWW@?Kvﬁﬁmeﬁh§m@ﬁ user behavior ..
The comunttedtipohfodeuicts iR tiearbodt &oichemann irguimek £ BiSEIBUR, Bat ©
schedullngam@%@ﬁnﬁgegg 1 Vi.C i.n_one. et nboclirnent, this
schedul i n tlonzlgw%gmgeﬁga$ &%bgﬁm §mdm”§u“ S%Whgﬁﬁlon bet ween t he
connunlcagt TRt éﬁﬂmﬁhgﬁﬁﬁh%tmémﬁéVWEe al t hough again in
alternative enb t| n port rovi di awred link (such
as a USB or er?g:ﬂ@%%%ufﬁﬂg?%”k&% m?”%ﬁ%?@% CEEHREC PP can be used.
The schedUFEhy *rde Séﬁ“ﬁéft’?“d?i’ EEplcte Of:'fb‘rhﬁiﬁhﬂéfaﬁt-‘nwmtm dredivingst at i onary robotic
device'24mﬂmm&amWBEHMQn&@baﬁMﬁmQ@Ndﬁ@m%ﬁmﬂ&ﬁ%aﬁﬁg&kﬁméﬁQﬂﬁkgmg vice 26 can,
for exanple, be a cleaning robot such as the Roonba(r) bran 00r vacuum
sweeper avail abl e from' Robot Corporation, Burlington, Missachusetts. The
stationary robotic device 24 can, for exanple, be a portable barrier signal
igned to send an | R beam al ong a desi gnated path. The nobil e robotic device
26 can be configured to change direction upon encountering this signal,
thus the IR beamfromthe portable barrier signal transmtter acts as a .
"virtual wall" for the nobile robotic device (see U S. Patent No.

6, 690, 134, incorporated herein by reference in its entirety). The :
stationary robotic device 24 can al so be a docking station, hone-base, or
chargi ng device for the robotic device. I n one enbodi nent of the
i nvention, scheduling information 16 can be input into the comunication
device 12 through a user interface of the device 12. This information can
then be communicated to a stationary 24 or nobile 26 robotic device-
through a wirel ess connecti on between the comuni cati on device 12 and the
robotic device, The robotic device stores this information and runs
accordlng to the stored schedullng |nfornat|on 16 mnthout the need for -any

- o~




- 10 t herconmuni-cati-onmdeviceI2-upon-thesuccesstul—conplretion of dan
information transfer. The robotic device can al so be configured to
illumnate a status light on either device if and when a schedul i ng program
is stored in the menory. The scheduling information 16 can

i nclude, but not be [imted to, the date, day and tinme at which the robotic
devi ce operates, and may al so |nclude'%ther i nformati on such as the length

of tine the wolokinGss %\@e\g& 1P %Hjahg s&&%ﬁ?&cﬁgpﬁgzzle‘? %n A r?r%%]a%g%:lg %Ve nt, the

m ssi on or tg}m%cé ould carry Fat %8 and t he
nunber of m S&IHHES %?ﬁéﬁ?ﬂ?ﬁ%ﬂ%%{}wa@&ﬁmﬁ f@tm&@mw@@fg@mm ed
oper at i on. TFheddedvecumn ingorédif o8 ambdron can al so i ncl ude nore conpl ex

cal endar based information, such that the robotic device may be able to
adjust its start tiREhuaEEdRTRHAtenE ot M fburetie lifart,dxanplde dae to tinme

di f f er ences tifoort wiiny b gidbticgand: la@ﬁate& 2B @aisd S¥inde B&ex@ﬂf@iﬁaﬂ@s&zgﬁw s of

dayl i ght Qo I S d for holida robotic device
cax bg cz)nfl gurgﬂmt&mé%mdg&%sy {aopm ﬁ"dhm%l?ﬁ%@#*’%?*’“%@ﬁﬁ?ﬁ?”@“&ﬁ@@ram; For

0
exanpl e, a ﬁtﬁ’Blleaé‘"yémé‘é’ﬁFﬂg@ch%h%Wﬁ@mﬁt 156 the paftegiimieotsor wlepsodi f f er ent ar eas
of a room Onarzbm:ild@hﬂgg,sch@du&aﬁpﬁﬁﬂ&zaﬁﬁd Sidbdite SBai a9 . Gl£aN at varying

power | evel g, het xi mum setting, return to a docking
station Menﬂ%omgageg%rops Qmm@ 58%1%5?&? ?E\?‘é?ﬁvﬁ?mi‘%a@??ﬁ@%hﬁﬁﬁtraent is

full, or cafFyPeaaen &t Wﬂfgﬁé@?ﬁxampbégmmﬂ“mmmﬁ hedsteduhisigs L f or mat i on
16, the ni St NSailbic bASHSbIEaY, & Ausl RRALLE (HeMld6R carries out can then be
tailored to a user's requirenents, for exanple by only carrying out a high
power cl.eaning mi%sibeis deticeteiorhe sonfilsee onElxmaymedi $o kel Avi@eOMSL | N ONE

enbodi ment geferddderd: b2 QR bR ieslialy 4, such as a
portabl e b%ﬂ&%m%ﬂ% nal tran mtt%bsa?gﬂn%,m&g@ﬂi umdhfmg &idfe at the
same time as a SIeET SR P Bt Go%ﬁ%@aviﬂﬁaﬁvﬁbwsbem@@@r natively, the
st at i onar y THgEET foe Wm&% ey t@iﬂaﬁﬁguﬁmon%eﬂé&mb%p% RRy26h el ed

oper at i ons g#gpandiy : WREL D el S S WA X he area potentially
bl ocked by, the p 1barrl erms:ltgngrrsl}\té?[a%ag}r“n e %gc?f’hﬁ e In one

or
enbodi nent “FHEC 35#7%31%‘36‘8?“ 95 G R i gobete devivr catrigsoutyen iesd wicepwavi de dir ect
cont rol - i nkEy regioncadsSiot wamspld Ghaly caryBe Vi€ Bigh RABLELN il shsdPut This can

invoi ve di t8&itbdbaflls Vb robotic device 28, or initiating
the robotig, devi c%s%%&catrlr ﬂl%ﬁ%éﬂggdg?eé&?%er U SAPESHB PO 9PdEK 30. I n one

enbodi ment “of*t & i ﬁW‘ﬁﬁ‘@#ﬁWﬁwiﬁﬁﬁmﬂd@mem%&bmmes a user
i nput, or wehigpib®ing afbol hpuing pswhﬁ&mm@gtm% Mgoggdagi M%ﬂﬁs(:hes

j.oysti ck, malal n a and roller-b ing one g or
a conbi nat% of §durﬁ§é£so%gggsﬂ%d?'%?§ %mg é’mg?éf’n‘(’:” e%‘ﬁ?‘?ﬁﬁﬁ“t%@%bot to carry

out a specT P& W&Wﬁ%bﬁﬁea@faﬁéﬁmﬂmm:amem@& exanpl e, the driving
i nformation 28 < t ed comands to nake a
noveabl e robot i c eV| ce uDF @e"%r?ff‘““’"cf‘iﬂnl‘i‘m’r’ﬁed%?ma%‘"\’ﬁé‘sqdé?m‘ﬁ%mr@hd nove
backwar d. %PH ﬁ@m@a@&&r%mmdmmdm wger plai Tis ©h @@\ greti@bot , t he

driving i lﬁf’:@ﬂg’@ﬁm&ﬁ&uﬁﬁrdmty' ﬁ%@e@% o &l s}dﬂ%t}é‘ﬂ&ﬂn&&&&%pg&%}ras start and stop

cleanlng, at ower | evel fe driving

i-nf or mat i 8’% i ng "mm”%% ud% dgﬁ’ﬁl?ﬁ‘?’fﬂﬁﬁ?féh*é‘ﬁ’ﬁ‘ﬁ?ﬁ #@tﬁﬂlpmmq@ﬂzcwgr anmmred

i ssi ons, d&&R4? @Pfu@ewwuz POy mueskaofiheys, dibien Cormmimhieald Saqdeyi ce 12 can

i ncl ude bgtiymmmtﬁizs @thﬁ{s»zﬂﬁz@f o, a robotic device to
specific %(@S%lﬁsarmu t he user p‘ﬁw&%%}%ﬁa{){ﬁg gwa% ET“@ %Peanl ng robot,
these tas Ras® gﬁ“@%ﬁﬂﬁﬁﬂ"‘iﬂ @Fﬁa‘gmﬁa@éﬁﬁfﬁ@“@ﬁwmqﬂma@;qgmt carrying out
a speci f i EgéicinFrgaripbsiohiving kfanking 28haybn R 26 GirfbGhe ROWST:, | evel , stop and
power down, power up, or return to a docking station. FI GS. 2A-2E
show five views of an exanple of a particular comunication device 40. FIG
2A shows a front-end view of the communi cation device 40, showing a

wirel ess communi cation port 42, allow ng the comunication device 40 to
communi cate renotely, using for exanple IR signals, with a robotic device
or other electronic device. The wirel ess comuni cation port 42 can be used
to provide configuration, scheduling, and control information to a robotic
device, and optionally also receive information froma robotic or other
devi ce. '




I n one enbodi nent—of —the~Ttnvention;,the conmunication-device can be
configured to receive a range of information froma robotic device. In the
case of a robotic cleaning device, this information can include, but not be
limted to, receiving power |level or dirt conpartnment |evel status reports,
error reports, information on when filters, sensors or brushes need to be
cleaned, "dirt alerts" when a dirty anea of floor is detected, or m ssion
status reports. 8§ SSJ et ed/ abandoned/ battery depl eted, etc.)
FIG 2B shows t‘“’o*%ma@a "’9‘”‘ ‘é‘\g}o‘%’?‘“?% IO FRRTEH AT Sivat videeovd0. The
conmuni cat i B?Fk\??éﬂznl%@@Wlﬁwbmtcéamumeime&mme&rﬁﬁx@&nz&ﬁaﬂoﬁ@@, i ncl udi ng
a button 44maﬁa1§aeﬁemeéwmbb&@% A8 A LoSHED et of hutto 0. Each of
t hese buttons (i.e., svmtchesg can bchon I|£‘Eg(r;}frjaem ?tasi?mlmcwﬁ‘%fﬂ? rent
information into ffhfeirr@mmnivmauatzsmfaydmamﬁéﬁama@&st@éa ent

i nformat i oNmbsQomd, 4s@RPLdkiS: IRV LGS e | nvent| on, the
function of these b ttonss can ﬁpftﬂ{ér&%un%a Gnge%cﬁ?i {"gcfjruml’nﬁi“p lid 54 is
in either an open ¥ i Geeee 6‘§’P‘ﬁ”€‘ﬁ“"Cfﬂfl?‘ﬂtiﬁﬁﬁ@h@h%cﬁkhmmmmm&kmthe front .
cover 54 op@ﬁ?m?%cimmmﬁm@m@eum&k%%dlm% @;@Qm%ggegﬂ&%gzﬁdul ing or |
ot her i nf ordamdih O d HLBicl NELG [ o ewth the lid 54
: dosed t he C? Yt tons SB%:Car? émuésjyg{g;ﬂ{;;k &caa&” Rt p@%ﬁ%m\‘iﬁcrgﬁ’daﬁ?f’ﬁ%ﬁwéf devi ce and
provi de con guré?'f’%ﬁm%%ﬁt?d{ﬁﬁ“ﬁ@fw@&ﬂd control information to the robotic,
devi ce, | H:OBE. -8 nt , butto 4 could be used to initiate the
communi cat i @n}g f.C nf| ?%?{Hg%?or Kl E"’&lﬂ?‘% PP RREEUe e gey oboti ¢
devi ce, con Peeng ﬁ@‘kﬁfgpQ?ngﬁﬁmﬁéEWM'ﬂ(a%t@iassas initiati ng
docki ng), @vmmmcmmhm 20l0king QRSO colibeutOINL AL Lo oyl ce 40, on.

and of f. Bu.t. e i nput. or na Mo the !
connuni cat i gn}%%{?ﬁgm&% v&\iﬁa%‘%&m d%"’“’ﬁg ‘?ﬁkﬁrg%’ﬁ@mﬂ“?‘ﬁ@ T?“ﬁ‘f*’@ﬁ%tl on enabl e the

| oadi ng. of “TFEEIHoR PE PR FEe logrevidndcofigwetivg mhbdtig, adb@REL | c device, or
control a Sfevitbh ©a rdbbiesiAR, sl 35KnDY 1RGN r,obot | vice. Buttons
50 may be wsed to input scheduling %?\f or rra{llino%na%trjh n%%m}tmg% i cation
device 40, enable the |oading of configuration or scheduling i nformation:
into a robotic delvdﬂs&nbo@&%t%qﬁgﬁd&t R c.action of the robotic device,
in one enbggi of the |n{\6/qentil onmfgﬁe {mm{m%‘%ﬁfﬂ 2gEE to control
directly the rmve%re ol “é%cﬁ‘?"ﬁ@d%bd%ﬁiewsveetvfarmnqm@dww; ons assi gned
t o t ur ni ngtF BfFmatipngan inglgder bugint be Harield BDVRGe bOFNRT or eﬂlf@ceﬁzﬂaﬂeﬁter native .
enbodi mentigveDingus &ho I@teﬁ@{m&&g'gl&gm §5BQ‘Q,&%R N al so be used to l'ock the

robotic d ds erta SF At ON BT PRERedgR e set ti ng.
The com*ru%yéglgetgl ojr;:E % ViFFe Phriom *G?cfe% at misidnetisidasts g.gdiBpdray 46. This

di spl ay. 4@“@3?73@@1&@@@@@316@%%% crystal display (LCD), allowing the
user to see thecgﬁgformatl on being inputted into the communication device
40, showi ng whi Ch*EEAFIgaoaeT e viefobhaesrimmmicaioe tetiukd. mye | Nf or rratl on or
control i affemyition evive ibBHLD: CRMbEG Of s ntgﬁé dess 3 Eb&%@

i nformati efwsedt 35% otic . devi e conmunicatr eV| ce 40.
FIG 2C shoO T uk ?Dif/bggo\?vs%f Ef‘ﬁ%é’*@f&?ﬁﬁ'ﬁ‘i‘waweﬁch@péw@e 40, This view

shows the™ %B%*%&? H'i?%é‘ffﬁmqt plarmgiosigioiivenmtindeatioeticti 40) P50das dHaks: f ront cover
54 can beinfrsediot © 2 :dattic Bk, !Ersdm;&fdé&h@mﬁb%&ﬁnog‘tﬁn&%%gt 39 of the user

i nputs, SQ@% Qhn & rLions o uncover “6ther hi dden user
i nput s, ur?covf'{;’érfﬁg?Eﬁﬂgt?z r ﬁmtcw%"gﬂﬁ@%‘f k& E‘t‘fg"é ook pieiogswpsiten. ltident at i ons 58

bel ow t he @HﬁQEW‘W%ﬁPW@W’W@rWWM teabcd dhasbut O bk Q-4.0F, €asy opening
of . t he cowetherSufobytion intefe aaﬂﬁmﬁi@a%bﬂgw@@éﬁ%hafe%hﬁﬁg NG ayﬁfgn devi ce 40 can
¢ UaE L ERDVEBF e cover to

be nmade of either netal or plastic, and can In
all ow access to a battery conpartnent (not shown).



FIG— 2D shows a right=side View of "the cominic¢ation device 40.  Thi's Vi éw

i ncl udes- a conmuni cation port 52 to allow the comuni cation device 40 to
connect to anot her device for uploading and downl oadi ng i nformati on, such
as, but not limted to, authenticating information, configuration
information, scheduling information, control information, and - 13 -
technical information. The communi catidn port 52 can be, but is not Iimted

to, & ser| alcaponte wapatakieel patdic sBick BE RO con &&E%he%%w b FEWTE"
port, a PS5/ %mﬁﬂf:}vﬂg&x dem Q@rééwgor an Et her net networ FI G

2D shows a rear-end Vi ew of Bmuni cati on devi ce 40. In one enbodi ment
of the invention, &&@aﬁwﬂéﬂl&%ée@n Sevi.ce fo FLGS. 2A-2E is sized and
shaped to atin, okugrsgh%a? d, and can be ugﬂgﬁfza%thwﬁmm%%o%nner 25 2

tel evision or Vi eo Ferote COAEFGID o rehofic diica pengplsapaoifie e Gdravent  of t he
i nvention, S?WFW@WWWBWLWMFMQ%HMVM edhasmAnGQRIIGAE] On devi ce
40 to communi SAbE M!ﬂnﬁé@. é&@@@@dt{; ,g@ alternative devyi ces incl ude,
but are not .4 ;i ted to, 13;%@ (Rf h %éﬂ%% %&%%E% & FeUTEgmicagiog fevics gnar y
renpte conmuni ca :‘ﬁ dakrdige Wh%ﬁ}‘“@?ﬁf@?%@éﬁp@%ﬁmfgmﬂmpt op conputer,
and a wirel W%Wﬁ%ﬁbﬁm@wmms@uﬁd}n@@n@agmmch@} £BoRe.r personal
di gital assiestarHudPR Moy be useds o matic view of the |
comuni cat i % . devi ce 5402';0%3 e é}k%%ﬂm%ﬁgm nt%%@ﬁemfmr“ﬁ?ﬁ‘?"o%@vﬁ? 54. As
previously di scussed "f e“%%@ﬁ‘i"‘%‘i@f%?ed%ﬁ@mfwwn@@\ﬂequoﬁ%ﬁmaanmlae used to, :
anongst ot Herrof hiperifls actigm efoheabolii dden M@Em&a@i%ié&*%ﬁh@ﬁ@éﬂ% tﬁa@ﬁﬁi?”c“ on of

certal n uses cdsafﬂﬂ:!é'ﬁx@dmlé&ﬁz%}/&fecz@u@g{&gm%gog the d%plng¥ 46 | ﬁsfthc?: gns

"] ocked" sr%mla % e conmmuni cat Vi e

pri-nt ed on%gI |?1§‘f“8’§1€' fm?‘%f‘%\?@m@% fofwaﬁ‘ﬂ Inaﬂaltﬁhﬁvmmﬁmmnxa, ddmge of an:
exanpl e di. wp@ytb@@zrmmmmmmmmm&@mm%n%g%la an%g | ncl udes a
day of theiweelgrispdi,cator 62, a schedule frequency in icator 64, indicati ng
whet her a specific schedullng task is to be performed once or repeatedIyLon

a weekly basis, mohlmmﬁ@ﬂisﬁnaetsﬁé@l@ﬁ@mﬂﬂgsomﬁzhgg 5 Q%h?‘dU| ed task is t_o

be perfor Mg the o nd_at at specific time 68. The
di spl ay 68:;%;%0 |%c re}&q%i %Mk dcryﬁﬂcff%é‘f%@?@”&'ﬁt&ﬂ&ﬁ@r@ﬁwm ndi cator 72

that can i PRDelE atid Wmmm@mnwxwmiwm c@zrﬁ%% to the
conmuni cat infrmatiey bobeiulisd ifiHbRe br doRdi G2 e used to display

addi ti onal shb\%ﬁﬁﬁﬁ;%ah r’gm%mlar[ o}; but n%%iog%mg%aﬁ{%m’ A& FRBEF of the
schedul ed task; - ype-of t& “ct“b"i%éo%%?ﬂﬁwm%ﬁﬁ%e status of a
devi ce. EIGI:Q:@J,@@Q%&\@ e th vention, the display
60 coul d q{l&gieggt%lc&nfc{fgur ed to sﬁog/ﬂg%:aﬁ %gngmﬁ gﬁ £F BFE FF t he type of
configuration in Wa’fﬁ%\}f‘i‘E%“Ff"%ght‘;’gﬁ#ﬁwet%t@wewﬁdd@,bzange and type of
schedul i ng™ft trehed rfuetiarislotibt @erfimpit: ang &m@@&@é&ﬁm@%}ﬁg % and previously
transmi tt&dco@@bﬁ&l&tdﬁxﬁg;é BLAE TRLL n al'so bé configured to
show i nf orgpt recz y rdfpf rgﬁlﬁ;ﬂa&%o%ﬁmom%é%gg “"Fg‘s‘iﬁi“’%ciﬁd:‘?@?é‘%?ﬁébove ,
FIG 5 shows an i 0’5%ﬁﬁ%ﬁﬁ*%@%ﬁaiwﬁww&nmmmdda&r&@pl ay 60, in
accor danc & - t?ﬁ"“meg@rm&edcmmscafonﬁﬁﬁe B0AR B 8 of H: Hie@QPLLGYr At i on

conf orns gened iadilef 2 WbPhbie vovifo :

allow access to a battery compartment (oot shown}.

FIG. 2D shows a right-side view of the communication device 40. This view
includes a communication port 52 to allow the communication device 48 o connect to another

device for uploading and downioading information, such as, but not Hmited to, authenticating

mforma%:lon configuration information, scheduling informeation, control information, and



thecomunication-devi-ce 40 shown i n~ErGS2A-2E~andFrG 3, wth the-user
i nputs assigned specific tasks. In this configuration, button 82 is an
on/of f switch, button 84 enables a new schedul ing program or saves an

i nputted scheduling program button 86 deletes inputted information, and
button 88 enabl es the corrununication device 80 to send scheduling
information to a robotic device. FurtR&r user inputs are configured to

provi de dir q&hmig! botl c.device, with button 90
provi di ng a pi%%%\glr g; coma %&Q D%Brg%%n g%?‘?ﬁflﬁ\fﬁiﬁff’dﬁ@ ageTink gL | ef t
command, anf“@?”&ﬁ@% @WW&@S“%‘MW’WOMagﬁflm@@mma'tmrmhe roboti c.
devi ce. The ﬁﬂia@fiilﬂ&Wmﬁﬁorunl t enbedded in the conmuni cation device 89

conf or ns generally with that of FIG 4. FI GS. 6A-6C show vari ous
nmeans of [inking é‘%%W%Wie@'h‘ﬂﬂ’e‘%fﬁmecwrmmfms&v&h%@ﬁﬁﬁmeﬁ&ocﬁﬁmﬂ l e robotic
device. In bhee W@%@M&M@bﬁ@aeﬁiﬂ-&@E@QMEE@m@aﬁf u 1ok GQMTUNI cat | on
devi ce 102 bémtglgaj@@%%gﬁgdom&ommm cate through a w rel'ess connection with
either or both of a nobile ro%%fménand‘g\?f’%@ei‘@‘@%ﬁﬁ%&”‘ﬁ%@%‘tﬂmﬁ%aﬁﬁyﬁrobotl c
devi ce 106. ety enborimseiof t bysttiont dtfer wabrinpliesces bl eN&kst s of an M si gnal
108, which mm&&&%&@@%&@%&@%@%@éﬁc‘d@@cﬁd th 8 h02 oL Q. L he nobile 104

and stati OnAbYie e ) GRS

in this configuration, Further ER

si gnal s 108 can segit?nE %%%’rﬁﬁ g?%ﬁ%‘f”Te%“}{ﬁé?ﬁ‘%éém’%%dwrﬁéw@ommm cation |
device 102, "05‘%3“?1??8?%‘1’@(}“%?&51: el rEGs: Mk couet hide vadgiem  confi gurati on,
schedul i ng,caamchz@ﬁ@ntdéﬂés, dubf 10 & NBH il Q) &S’r %%E}%}‘é from the
communi cati on device 102 to the En?)bﬁ e o %%gﬁgr’y 106 robotic ;
device; while i nf%@{ﬁrﬁ#@wnstmxm;ﬁcmﬁm%mﬁmoh&éﬂn&@'ﬂb@@}“ 5484 4sy Leports and
error repomnhs RaftoRess AFAbER 1S PR communi ¢ t| on deV| ce 102 from
the robotig devices, In alt r]%atl ve g%ﬁ’;eg ﬁ)[} PR €dti on devi ce
102 can cormuri cat e T Brwa 6“?‘?‘”ﬁ%mﬁ“f"sﬁﬁﬁqe@ﬁrf@mﬂnef@@mmerzmx| onary 106
robotic de\‘ﬁim@é*ﬂmmmﬁt&mé@he% sm!éc&taﬁ“zeﬂcﬁaﬂfﬁﬂoﬁ&& 8thel HEQLFBELON to further

devi.ces di ﬁ@%hﬁfnﬂ%&aqﬂgmch&g{}ﬁzﬁ&gn gﬂzgjﬂ%elcgv%afl,é linking to the

communi cati on device 102 I's conti Igurati tul ti pl e nobile 104 or
stationary 106 r Gibtise ey bbesx6aR dféﬁaﬁﬁ@@ér'ag&ﬁr&ﬂmzﬁ;ﬁgﬁ%l B 3R/ or

controlledgﬂgg | e robotic device In:
the system cio;tl ur a{t}lit%en%i%élgﬁmgu Xm QGEF %gquw indiegies .| licpiE Bbteer devi ce 104

is linked $8* %%%V%ﬁﬂﬁﬁvméémwﬂﬂW@hﬂﬁu@haﬁ&ﬁ@b&ﬁ;%aﬁmgThe cable
connect s bzgﬁlbntmlﬂwvﬁwﬁamwu@bdz&@m&@to%a%éxﬂﬂmﬁ%{fﬁémb %&t on each devi ce.:
S or? FEEE 1394

These pOr t$n,LA0; L ral orts :
"Firew re' %pgér?}tg.b @%‘E’gf %eﬁl R Ig%nﬁ‘?e‘ﬁﬁ ‘fﬁiﬁarﬁ"wﬁtnl‘f@ﬁ‘ﬁﬂ@ aﬁfé*t%ﬁ fodpert s, or ot her

appropri at’@ t@b‘f‘?ﬁiﬁ‘ﬁﬁ"%ﬁ‘f’#@e ﬁﬂg@hﬁ beinglopmiomisatrben et coinubiinss &Yet em

confi gur at4 funhelﬁﬂtpaﬁrhéceﬁ@@iks% i@@ﬁgﬂﬁ%&%ﬁ%&?‘@% sgc m%ut%e} D I ckly | oad
JBRRE 104, This

conf i gur atuQoui to a |
system conf i gﬁrﬁ%ﬁ%ﬁ%ﬁ‘g‘% mﬁ% ERIGE k&%@‘“ﬁ“ﬁ““ﬁo@?ﬁ%&ﬁﬁa@wﬂwon i nformation
into a stati onar;yagfegmrele@bcq%htg Thi tion informati on can be
used to either enable a ney sche Ul | g &?}ec {g é@gcﬁ P‘Fét’“‘?“ﬁﬁ@ﬁ‘féd device, or
upgr ade or reproyar: S‘aé%?ﬁg’f‘”l ?féhef%?ﬁé‘?‘i" dﬁ%m%ﬂaabbxmbdew ce, as discussed
above. Af f@PmUnlvEed; b fehgpandipearischaf MR R aS R8N, J ‘Qﬁﬁﬁﬂmthfough the

cabl e 122;i £ amg:gﬁg,li MarTyh chedul 1 ng i nformati on and
el i onO%sci%%gls SB%%%%%%% é{j&’?pgzyf;%@n P}BWP‘E%"H‘QQM ce using a

control
wirel ess conn%ﬁf‘ﬂm’%lvmiﬁ??%%%ﬁ%@@wwgwg| on 100 and FIG 6A.

FIG. 5 shows an imags of & communication device 26 Wzﬁx ke display 68, in
accordance with one embodiment of the invention. This confipuration conforms

generally with



rnthe-systemconfi gurati-on 130 shown i n FI'G6C, ~a nmobi T e Toboti ¢ devite
104 is linked to a conmuni cation device 102 through a direct connection
132. This direct connection can consist of a male connection port on the
comuni cation device 102, that mates directly to a femal e connecti on port
on the nobile robotic device 104. Again, this systemconfiguration 130 can
al so be used to link the comruni cati oni4devi ce 102 to a stationaly robotic
devi ce 106. {%smim;m system. conf.i rﬁ%ﬂgn 0, shown in FIG GB, this system
configuration can be Mgﬂﬁ‘ggsz}o M GurRET G ik itperestiencd a robot i c
devi se, af t efewiifiiteh- Bohiecufigungononng i tsao bn/oMfoemakiod B @aks e ommuni cat ed
to the robotmaﬁgyb@@aﬁgg}@mu&}%ﬂ&%ﬁm@ @g&g%% éiét%%gg%r&fl guration 100

shown in Fl Ci:"nformatm aﬂdgqte gg %’f ge e’ |1 nven Al e connecti on
port on the comuni catt on da¥ie W“E‘%ﬁ%@ﬁ’%“%@tmwd Fesiteling ppfomathe
communi cat i oha ey deict. (Retinhesr imots aleonfigiged to provide direct Bnf! odsdi@We za bl ock

di agram f eatzﬂﬂbﬂd’f&mﬁ%w@@%ﬁ?ﬂm&i% r}ifo%mé m&gﬁﬁ%éx@gm@n@a%d %Stlten? a system
i ncluding a I’O%Otl c %%\t{f a.comuni catlon § fi s met hod 140,

a single cofmunreatt d%}\‘?’i‘“@%ﬁ’ o4 fufse Mg wdines. “E}W@ﬁéﬁmﬁ oguerthug

schedul i ng, dexs. Eloritspiel 60iunif erbaditd io the b oA tdvoe SEMh SIS gonerally wim  FOT @ |
roboti c deviggesswid hout a pre-installed scheduling application progain, or a
robotic device needi ng reprogranm ng or upgradi ng, the conmuni cation deV| ce
can be used to | o&HIS bvesT equivRes @il Bithak b@RniRERR BRLL QR i nto the robotic

device. Thi %&dﬁ%&r&n@ﬁiiﬁr&be&gdelu n@i&gsrvlllzcen Baﬁﬁrg;é]ﬁlq;acatl On device to the .

roboti'c device, either through S eEs ¢dmbtirt cation port,
or direct CWE‘E‘F?’“BW@WEWFI isGPROZE PP conmpieatt theoathi orireiods ctthestibd wike: usi ng an
aut hent i cat gtter(oebeth of a Bybils aubekibaEReeQbs £OF LRESy RASE B SY §0:CUE),. the desired’

confi gur at i g, kRLer n b ?g |ntothe robotic device, at |
which time |t0{i1§ gtoreé’i@%}f@‘a&mm&o&m S%’faﬁ%% VHESH PSR B.. After this has
been conpl eCEFtH dEEIE? & ttapbited ) tnd petrdyy fitfrousedetiddi In tBor robot i c
devi ces thamnﬁgammna&man*;/@ms 6Nk batifgdne é&%@éwéés%a I dmRng 146 are not
NECesSary. sy 2 rabotic devi ce and comuni cation device
are ready for usé camﬁym g’t}%%ﬁs‘éf@\??@@“‘é%sﬁéd%@aﬂdto provi de
schedul i ng CP?WOH%EPWWB cehipenideted B fiotorinnhDstion tavoni k@ ?Ixfh@edﬁ@mtl c device.
I n one enbesk mredzy m@tﬁoﬁcﬂé%mﬁﬂe%}bﬁn%mﬁmbtﬁ?{&%gxtx%] h.awreless
link, althgugh a ¢ i catian nk or direct TAfi¢ |Sre%1ﬁ§o possi bl e.
For enabl | ng thlg%pro Ot e gev 5’%% Fﬁf#%’@%’i“ﬁﬁ“?@ﬁfiﬁ 357 ferethe gbfticned
schedul e, fffieey énémmvnqﬂwmmmmmaﬁmmmemw ﬁﬁaxﬂuﬁ&@e t he

conmuni cat b%nﬁﬁﬂt&%méi@%omfm@ii & QREMRI Eﬂ%&&b@&: Qéé %%cc nath egng’{kt P“es' : I”ﬁﬁd ﬁ_’]g

to the robgtic d&ewd[ % %gh gtlona aut henti'ca

schedul i ng" 'Rt B Tt T ORcEP ?&”ﬁe@ﬂwlﬁﬁ%ﬂ?h@d%%@ﬁm@M@e and stored

156 “i n t hefhe communication figyice Fhie miobot ey naBipk Sicbiben; Jr &%n-&@zdmun :

aut oNoNDUSloYotid G&icef@s 8ol sSe r Depend| ng on the

schedul e, the r robot i C del\g/)ﬁ%ge canﬁsetg’aarggorl%gr%eg '%’y Vé?mﬁiyﬁﬁif’d?e tinme.

As- wel | as pr8V|5mng schedul i ng i nformati on to a robotic device, the _

communi cati on deﬂzlt&%vsgégn | t e or nore function of the

robotic deﬁ% Agai n, q%%%ﬁ(gl 3&&%%{%2“ 6% ’H‘g’gﬂ‘f@mﬁﬁﬁ‘%%éﬁ c device

ready for ‘H&¥ ‘?L%"é’mmé{mf‘ﬁ“ﬁ‘kde@aﬁm%mf%ﬁi wrestie 150 Tbe@hbmﬁchéotﬁmbml cation
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control led by the user even when thé robotic devi ce I's not schedul ed to
run, and alternatively run a schedul ed m ssion w thout any need for control
rnfornatlon in one enbodi nent of the invention, the control function can
be configured to overrule the scheduling function, so that during a
schedul ed event a user can take direct control of the robotic device

wi thout waiting until the scheduled task is conpleted. In an alternative.
enbodi nent, the scheduling 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 comruni cated at that tine.




It shoul d be noted that these functions can at any ti e be nodified or
updat ed by downl oadi ng new configuration information into the robotic
device. In one enbodi.ment of the invention the comunication device can

al so be configured, updated or reprogramed by |inking the comunication
device to another device; such as but not limted to a PC, |aptop, or other
programm ng or diagnostic tool. As a rsult, both the comunication device
and the - 14:4:.k ,C I, n. be nst.ant | dated to neet the
requirenents%g?w%ﬁggﬁgé?ﬁi%%&gﬁggﬁ%%ﬁéﬁgﬁnﬁ%ﬁ% %%§§“@$m%ﬁ%m§ystem
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rather than ?%??%?ﬁﬂ”ﬁﬁ%a%ﬁ$@%¥“%ﬁ”%%g%fg%ggmﬁgggwﬁwngggﬁ@mﬁwspﬁg i nvention
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In the systern configuration 136 shown in FIG. §C, 2 mobile robotic device 104 is
iinked 1o 2 communication device 162 through 2 direct consection 132. This direct connsction
can consist of 4 male commection port on the communication devies 102, that mates directivioa
emale connection port on the mobile robotic device 164, Again, this systers confignration 136
can also be used 1o link the commumication device 182t0 2 stationery robotic devics 106. Asin
system configiration 120, shown in FIG, 6B, this systern configoralion can be used o joad
configuration information into a robotic device, after which scheduling or control information
can ke communicated fo the robatic device through the wireless coremuniocation configuration
186 shown in FIG. 6A. In one embodiment of the invertion, the male commection port on the
communication device 162 can retract or fold into the communication device 102 when not in

use,

FIG. 7 shows a block diagram featuring one method 149 for Implementing and vsing
a system including a robotic device and a communication device, In this method 14€, a single
communication device can be used tw provide configuring, scheduling, and control information

o 2 robotie device,

For a roboiic device without s pre-instalied scheduling application program, or &
robotic device needing reprogramming or upgrading, the comumunication device can be nsed to
load the required configuration information inic the robotic devies, This reguives first linking

- 142 the commumication device 1o the robotic device, sither through 2 wireless conneciion,
commtinioation port, or direct connection. Upon optional authentication of the link using an
anthenticator (e.g., by hardware or software based systems), the desired configuration
information can be loaded 144 into the robofic device, at whick time it is stored 146 in memory
of the yobotic device, After this has beon completed, the robotic device is ready for use 148, For
robotic devices that have already been configured, steps 147, 144, and 246 are not neCegsary.



1. A robotic systemconprising: a nobile robotic devi ce conprising a
processor, a stationary charging device to which the robotic device .
returns; a hand-hel d renote device separate fromthe nobile robotic
devi ce, the handheld renote device characterised by conprising: a plurality
of user input devices, including: (i) a start button arranged to
provide a wireless rempte signal dlreéﬁﬂng t he nDblle robotic device to
mediately start gp. SLhARORMEL Rk BBY o ERY DA LS. S g@gﬂgonar y
rechar gi ng devi ce; %B i@ But ton arra ad™t ovi de a

wirel ess rerfBPEYER4Fvics FdE g PO SHEBiinpinfotvd @G@i@w@w to i mediately
return to theoshdhomatbstichargi I}Lri’l:@e ot tadElformation is cummumcated( i) three

but t ons of t ng reless r te signal of

drrect cont?%Pﬁ%%%%%% %ﬂﬁﬁ%% cal&ﬁ“ﬁmp fvggﬁﬁ%‘ ?@“ﬂﬁﬁ%?oc devi ce

forward, .l eft, andir dn@ﬂﬁg the robotic éeaﬁ:e th ﬁﬁﬁ&ox@m@!a‘éru@r Béﬁ\ﬂeﬁghe&hﬁ geane user in p ut
recel ve: an operator'

?ﬁv Iu'f els ni ![ Pa‘?ﬁe%ggi% tm = HS? ?ﬁmeg “f‘} nﬁ&“‘?aﬁ%b‘gﬁﬁ?t §5¢nThe communicgion oper at or
|nBut of scﬁ@ﬂﬁF@ﬂﬁhﬁﬁmﬁﬁﬂﬁﬁnﬁ$Gﬁmhhemmm@¢mw¢mmmﬂmmmdﬂumﬁanﬁﬂmkﬁa;elthe:
stationary ﬂiaaﬂhgsun@ xﬂ@éﬁhtfbﬁuén% @Qﬁ& fsﬁ%&hﬁ@%@@é&% %‘é@%%? 5% 1[3%% ; Oo? ae ay
g:f ZE:':negeg Q Xr;cg’g mcﬁ%:}zy & o cwg G““VEG&“ g %:alme ic Tes 1o mn ;Imgy?wmgzslv 158, based on this stored

sch&duhng information. Depending on the schedule, the robotic device can start immediately or
&t 2 fulure thne.

As well as providing schedu¥ing information o a robotic @emu&, the c:ammumcamun
dwsce can also directly control one or more function of the robotic device. Again, with the
communication device and robotic device ready for use 148, a Hnk can be formod 160 between
the commumication devics and robotic device. Onee the link kas been authenticated, control
information entered 162 into the communication device is received 164 immediately by the
robotic device, which then operites 166 ascording fo the user tnprtied control informeation.

The scheduling and contrel fimctions can run independently, such that the robotic
device can be controlled by the user even when the robotic device is not scheduled to run, and
aiterpatively run 2 scheduled mission witheut any neéd for control nformation. In ons
embodiment of the invention, the control function can be configured fo overnule the somdumg
function, 5o that during a scheduled svent a user can taks direct control of the robotic devies
wiihout wailing until the scheduled task is completed. In ap alternative smbodiment, the
scheduling fimction can be sef as ths dominant fanction, and thus upon the start of 2 scheduled

task overrule any direct user control information being communicated af that fime.

It should be noted that these fanctions can at any time be modified or updated by
. downloading new configuration information Into the robaotic device. Tn cne embodiment of the
invention the communication device can also be coufigured, updated or seprogrammed by
linking the communication device to another device, such as but not fimited o PC, laptop, or
other programming or diagnostic tool. As a resulf, both fire c_emm;mication device and the



a comuni cation conmectTon for connecting the hand-helrd renote device Wt h
the nobile robotic device or with the stationary chargi ng device; and
at |east one transmtter for transmtting fromthe hand-held renote device
to at | east one of the nobile robotic device and the stationary charging
devi ce; wherein the renote device includes a display to display an
operator's input of the schedul e i nforfati on, and the processor on the
nmobi | e r obo ce . rranged.to receive command, representative of
t he schedul géblg%g%%rra ﬁgﬁm amgﬁ] g%édtﬁg’ﬁﬁ“ﬁéﬁqﬁ‘r%%?féhe&%?‘ﬁédvawﬂ@ont rol the
nobi | e robotdf"f’éi"ﬁ‘-‘é‘\ﬂ"é’ésvﬁfmm@atﬁaeim@fhe“ﬁsmpat:rs onary charging device, accordingto
the schedul e i nforTmaIl on. 2.The systemof claim1, wherein the nobile :
robotic device is AdAPTER" R0 % OfeR e e Witost depreing émothe devi ce Vi a
comuni cat i S¥teowrreie! thamseristios th@goﬁ%ﬁeﬁ}@mﬁg&ﬁmmm aByR[£CediNg claim
wherein t hecﬁ@ﬂ@ﬂ@%i‘r&pé‘c@@{uﬁ%géﬂ“ﬂ}{&l umg%{g mv o Lo ﬁdlhgff ar gatl on. 4- The
syst em of a%pveegﬁ% ?%c a|m wherein t e 1 0Dol qevier conprises a
menory for 28 Ry K xﬂ% hyt&;ﬁa;;pﬂnﬁeé caazms, mther than by the foreﬂamg Z

- deseription, and all changes that come within the mezning and range of equivalency of the claims

aie infendead to be embraced therein.
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5. A nethod of controlling a nobile robotic device conprising a processor,
the met hod conprising: providing a“éﬁationary chargi ng device to which the
robotic device returns; provi ding a hand-held renote device separate
fromthe qyggle ﬁﬁﬁﬁ&ic devi ce, the hand-held renote device characterised

by conpri si né'sédab urdlity of user input devices, including:
(i) a start button that provides a wireless renpote signal directing the

nmobi | e robpti cadgwhes st dompRgh@t el y start an autononous ni ssion by |eaving
the stationary rechargi i (ii) a dock button that

, !gl ,ng devi ce;. .
provi des a wi r 8M98% PGSV ARSI F BEPISRY" t he nobile robotic device to
i medi at el y r etuyitidrantdrergdgaieiion@amypico Harrghatig dehéss regmsand

(i) at |east 8%&5@&@#4&5@%@% scbabit DL RRe LBk dBYQY iidenaa Wi el ess

renmot e signal ect control commands to inmmediately nove the nobile
robotic dewidrempiedadseccharastarised Ry cpmyisng: at least a plurality of the
same user i nput plemiyeesser inputtdetibdd, @eleding: f uncti on node, receiving: an
operator's input initiating settin ' J; rmation, an
operator's input of D 2 REIE ?fﬁ%“g?_‘%%ﬁ%’ﬁgfg’}ﬁg?ggl@%% 5itdeﬁafr)oboti c device to

| eave the st at idoensingthe habity mbptid deviesdo fromestipietnsiar anedamAY8l y according to a

del ay deter m neg Ry vRlealif@tk s@GRNPkct®) fGked tine, a selected date or a
sel ected day, and transmiti ngagfr te device to at |east

r om.the hand-hel d reno
one of the robile rFFICE AN TE P PRESE 3’?@%‘?%?’9018@5?% ng devi ce,
wher ei n t he netdhating e thoeite robstprdegesio Seneliaigy eteomibnstatcspiyesent at i ve of
the schedul e i . ion. m t he hand-hel d renpote device to the processor
on the nobile P%%@F?éév gv%rgd(e), recei ving the command at the processor and
t hereby control | i ngli Heeertsiiprsee! poHERY ipPllRTaNEed PPrPVEsPViEIREs st at | onary
char gi ng dewiceaiREcPEcNGNe dtabedis thhaid:elf abvetht anbitoddie met hod of

claimb5, f Eé\ﬁcg?émé:&@f{ ia% Q&i‘t ransmtting information fromthe

at least a plurality of the same user input devices, in a diffsrent function
mode, arranged to receive:

an operator's input inifiating setting up of scheduling information;

an operator's input of schedule information for the mobile robotic device to
laave the stationary charging device to operate autonomously according to a delay
determined by at least one of a selecied time, a salected date or a selected day;

a communication connection for connecting the hand-held remote device with
the mobile robetic device or with the stationary charging device; and

at least one transmitier for transmitting from the hand-heid remote device to
at {east one of the mobile robotic device and the stationary charging device;

wherein the remote device includes a display o display an operator's input of
the schedule information, and the processor on the mobile robofic device is arranged
to receive 2 command, representative of the schedule information from the hand-heid
remote device, and controf the mobile robotic device to leave the stationary charging

device, according o the schedule information,

2. The system of claim 1, wherein the mobiie robotic device is adapted to

fransmit-information to the remoie device via communication conneciions.



nobi | e robotic device to the hand-held renpte device via comuni cation
connectlpns. - 20 - 7. The met hod®®f claim5 or claim®6, wherein the
command is representative of configuration information. 8. The method of

For stori ny | nfBF RERTHR o HEROTE GO e R el SR R ror.
AUT ONOVOUS:oREREFLCIniDEVAICE ABSTRACT A nmet hod of scheduling a robotic

devi ce enabl es the device (26, 104) to run autononDust based on previously
| oaded scheduling information. The nethod, cons a. comuni cati on

device (124, sUbRs¥emoOfRAnerersing FauRYPEeRNA ‘B%b‘lef‘%g? “&f°directly control
t he robot i gontheyedseeméfy fol §diing inibrmizgich. schedul i ng i nformation into the
robotic device such that it will carry out a defined task at the desired
time without the need for further external control. The communication
devi ce (125. carh méthes dbeordlitg gmebie relplc GeMPeL gRHYMR PREFSEYPI? cati on program
into an exhgﬁb@gx&ﬁggglc devi ce, such that the robotic device can receive
and i npl enent Sp?erd%g a staQOnary c(:)hrargmg c?ewce Eo vmzt% iHa FOE)O’{ICFC!eglGe gétums
providing a hand-held remote device separate from the mobile robotic devics,
the hand-held remote device characterised by comprising a plurality of user input
devices, including:
(i} a start butfon that provides a wireless remote signal directing the
mobile robotic device to Immediately start an autonomous mission by leaving the
stationary recharging davics,
(i) 2 dock bution that provides a wireless remote signal directing the
mobile robotic device to immediately return to the stationary charging device; and
(iif) at least three buttons of a button input that provide a wireless
remote signal of direct control commands to immediately move the mobile robotic
device forward, left, and right;
at least a plurality of the same user input devices, in a differant function
mode, recaiving:
an operator's input initiating setting up of scheduling information, an
operator's input of schedule information for the mobile robotic device to leave the
stationary charging device to operate autonomously according to a delay determined
by at least once of a selected time, a selected date or a selected day, and
transmitting from the hand-held remote devics to at ieast one of the mobile robotic
device and the stationary charging device,
wherein the method further comprises sending a command representative of
the schedule information from the hand-heid remote device to the processor on the
mobile robotic device, receiving the command at the processor and thereby
controlling the mobile robotic device to leave the stationary charging device

according to the schedule information.

é. The method of claim 5, further comptising transmitting information from the
mobile robaotic device to the hand-heid remote device via communication

connections.
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7. The method of claim 5 or claim 6, wherein the command is representative of
configuration information.

8, The method of any of claims 5 to 7 wherein the mobile robatic device

comprises a memory for storing information,



