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 househol d

o FIEED OF THE INVENTFRON
- The preseat invention relates generally to the field of robotics including the control of
-an sutonomous rebetic devioe and, more partioniarly, 16 2 romete contro! deviee and sssociated

2 v % . » * *
. method for inputting schedule information via IR signals to an antonomons robotic device, sach

25 a cleaning yobot.

R 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 poliution by enabling 2 room 0 b cleancd without the nesd for & 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
robotic cleaning devices are available which allow the movement of the robot 1o be conirolled
. 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.



chores, reduce noise pollution byenabling a roomto be cleaned w thout the
need for a user to be present, or enable an elderly or-disabled person

t o-dean a room whi ch woul d ot henvise be difficult or inpossible-to achieve
wi t hout aid. A nunber of nethods for achieving this aimare
currently in use. For exanple robotic cleaning devices arc avail abl e which
al l ow the novement of the robot to be % ontrolled directly by a renote

conmuni cation devi Eﬁ&m@s@m%ﬁmrwﬂcg Eﬂnc% réae@@ézianeg%fhé peduky m&%ig%%% from the
m'stont|.

renot e devi ow a C ased on
t he robot. %%Ea%eb%mvc%% = Rk f%&%wgﬁsﬁmﬁ§@ﬁmﬁﬁmﬂ@mﬁﬁe in order to
-contr ol théﬁﬂ@ﬁwﬁmw®@b@h@w&ﬁﬁmn&mﬁmMmgmﬁhymmwﬂMm&mﬁm@mﬁﬁ@m@ﬁacIeanlng
m ssion.  DeviRes i &zaﬁ)@t}é &Qkﬁow&k&%@ﬂc fhdls f’c??&&rltgﬁa%}lre%%@efh i_oabgc with a

controlled renntei¥_%ron1a separate el ectroni c devi such

devices T8q0 ﬁffpaéffftpézd’h mfmimﬁ @uidn iipdked f@@%‘l“%"ﬁﬁmt‘ﬁ% fsfrgrdc be

W rel ess comuni
control | ed Fevisaborsit e dhnlyicry tainohd oomtdiolsciapphd fdid@rn. program within the
conmput er, thus allomnn%?the device to operate wthout the need for a user

to be present Thed@ etk gabgayefieicyish plireee poiiedy bewopeddts onal and in
finked comemdicowrbl igfsmmnich i dieroboaib Odvice usth Witk e 1RRLONEHd devibaREALY Out a task

and conpl et @& ©&ReduL.L RG Qzﬁ&ic}&&ggfgkce 2 schedule has been physically input into the
robotic device, However, this device doss not sliow scheduling lrformeation to be communicated
Yo the device from 2 remots controlier. Asa result, the device would rot compiletely alieviate 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
information from a portable r@mnte device without direct physical contact, and also alfow 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 schedule,
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 nformation io the
robotic device, and confrol a 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



Robot i c cl'eaners are al'so available which allow a user to directly input
schedul i ng and control information into the robotic device using buttons

| ocated on the device itself. As a result, this device can work _

aut ononously once a schedul e has been physically input into the c device.
However, this device does not allow scheduling information to be

comuni cated device froma renote confroller. As a result, the device would

not conpletely alleviate the m@g@ﬁQQEpﬁﬁgNﬁgkhMNapproach the controller,

bend down, and inpyt .the sch formation anually. This could limt
t he ablllty of theH§§VF¥g‘ %“%%“@%gFP@aﬂﬁﬁﬁw “ﬁg%@%s%mm%W&WPﬁ@ted
mobi lity. Ndﬁeﬁf&féﬁ%ﬂﬁi&ﬁfemmlehﬁneﬂ@b@ﬁiﬁcﬁppbe@ﬁe!mﬁabﬂmmhd detiheteesi r ed

functions ofm@m&@mggaﬁm &io@%@% b Rhedlify Q&rﬁﬁgp En%%e e &v@g Qgle remte

.devi ce, mnthout t he need %& t her gg&erna contr ol devi€es
currently aval }Tl%b‘fcgjmf’“@‘&ﬂ‘?nrd "“’E’l Fraich e serierdhure gpbie 6 %Pﬁiﬁ%ﬁ’éf?%‘lf the
- any forther aput fom a user or the remote devics. The commupication device can also be used
-to control directly a function of the robotic device, or to recsive information from the robotic
device. One or more implementations of the fnvention may provide ane or more of the folidwing

feaiures,

_ In one embodiment of the invention, a configuration tool can be used fo configure a
. robom: device. This method includes the steps of linking the configuration tool to the robotic
- device, authenticating the configuration tool, and loading, via the configuration tool, information
im0 the robotic device afier successful authentication of the configuration tool. The information
. Joaded into the robotic device can include a scheduling appiication program to 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 limited 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
robetic device can be a direct physical connection, wherein one device includes a male serial 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



scheduling function, or a direct physical input of the scheduling

i nformati on through user inputs on the robotic device itself Allowing a
robotic cleaner to run autononously a scheduling application w thout
external input, receive updated scheduling and other user applications or
information froma portable renote device w thout direct physical contact,
and al so allow the robotic cleaner to %e dlrectly controlled renotely from

the same porﬁ@ﬂoﬁﬂo%m& ;%xnﬁlﬁyévfé@m béiha@diﬁiid‘éﬁ}ﬁﬂi gam%ﬁ@ Ld greatly
r oa

i ncrease the u%(i &y h 1robotlc cl eaner an he range of
appllcatlons§? J?@F aWmﬁ‘“"’““"’5‘“"“"L"‘°‘q§‘f‘omthe fore90|ng, there is a need for a

met hod and appar atdhs 4@, e;ktgy\ﬁm?mxys%ggncfgdega BN d%\“rg:g ﬁ’té)g?ﬂ% gfl;ji.t ©

aut ononously to a renote conmuni ca user - defined” Wi t hout the
need for a ﬁ%éWmFﬁmﬁéﬁb?@%%ﬁﬁw@ﬁ“ﬁ%*k%mﬁ%@@W@%Héﬁmﬂx@hummmmmhﬂmﬂn1533
ext er nal = sounldeg thelr¢meitsieeitea0tha@BdLE 8dlcg aﬁt&hﬁz{a@gglh@@m@ csthR@l8imPRL t abl e

apper a us Sakuaahdad e oboBl i o L ARELL et s IS L robotic

devi ce, sele t and communi cate sche
devi ce, and " EHREPHI B 19o0FCeYien T%?fhnfabqt‘%%)ﬁl? @bqﬁe vivbe afdaigeahopniodeediar eCct User

command, =t obd awrebseectnbiion b shy diver e inch@NQY: ARG s8abidibioy. Of a robotic
cleanlng device. - 3 - SUWARY COF THE | NVENTI ON The invention

provi des ‘a met hod“Eis&eappriries uismpim hodehisgud g rebotiokets, Ecdeyi-ge t o operate
accor di ng tma@mﬂﬁﬁﬁwﬂmﬁﬁ5%%&s&ﬁﬂﬁ@%&%mnﬁ@p@$QQ@Q%&%@&%&&ﬁ&m%%%the robotic

device, the_ apparatus allows a user to I nput scheduling :
i nforimation ﬁﬁmg%%ﬁ%%ﬁgbo ggaﬁgﬁﬁgg”ﬁ?ﬁﬁﬁm V@Hﬁ@gm@@ﬁﬁﬁﬁﬁoﬁﬁmbn devi ce,
af't er -whi' crPrPpEmeng B sipred dhadiipe infemgapes ineludfhaperay, bng: Wed Hesks any furt her

i Nput. f.r oM s dedike b &y @;@@t&d%\ﬁﬂe%ﬂa?&%@@%?gﬁioﬁﬁtsh ondevige can al so
be used to &% KA%th'rECtly a function of th otic eV|ce to receive
informati.on"Tromthe robotic device. One or nore inplenentations of the

invention may proMige: 28GR JFRk %1?81@191{ zgc?uﬁ];soal r:lm%md igcommumcaﬁng with a

robotic device, This method inchudes the steps of linking a single communication device o the ;

robotic device, anthenticating the iink, and rapsmitting information Fom 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



f eat ures. ' I one enbodi ment of the invention, a configuration
tool can be used to configure a robotic device. This nethod includes the
steps of linking the configuration tool to the robotic device,

aut henticating the configuration tool, and | oading, via the configuration
tool, information into the robotic device after successful authentication
of the configuration tool. The infornﬁtion Joaded into therobotic devi ce
can incl ude ro el bIe a S i ng
capability g?ﬁﬁﬁggg%%h@gm ﬁh&% ﬁ%ﬁg%g%gmﬁép g?%%g ni cation
device to tlaq&$%EW®ﬁFﬁﬁfmghd upgrade the schedullng capablllty of the
robotic device at jany LLIB. oo st con} guratjon of the

i nvention, the Ilnﬁ connecting th m%%ﬂ?%@ﬁﬁﬂ?ﬁ%ﬁ‘? SPESEER 8 obot i ¢ devi ce
can |ncIude“&m@GWWﬁhﬁ@ﬁ@m@ﬁmyﬁwks%mﬁuadhﬂ@emgm@mm@mnmhasebummhmt limted to

a seri al pommmu&anmmma I@Jon@&eﬁ% at%ﬂﬂ%z@%h%ﬁ&to@ﬁ%@ét&%& 809t - The
robotic devhﬁm ura{yl on_toof can then conmmunicate through a,
e

cabl e plugg T CR PSR P “%@mbtﬁgﬁ“ﬁ@f\‘ﬁdé‘éce 142 an al ternative
configurati ﬁmuﬂ!%@ﬂ nﬂﬁkat?eitfmmu tdaeueionfl kghis abdﬁoﬁevi"embiu&mﬁf{iﬂm\w{ obotic

devi ce can ﬁecoamﬁmé@ﬁz}wﬂahme%bm%ﬂ&%&ﬁ%mwb@%h BViGe,,i ncl udes a
mal e serial e(art %? tg § ication ort apter such as a USE
connect or, & 6’8“%“"6?"? ‘h(:rf’l?aﬁfc D e P %‘htﬂﬁﬁ@m@f"h@h device. In
a further aﬂiﬂﬂeqcﬁ@tmfweiawmsg@pca&thmﬁohmevméJotl c device and configuration
tool may |ink thrﬁla%{g a W rel ess connection, wherein a renote signal, such

as an infrared RGP SK rEPREr I PopcrEmRidtadgetnoyd si gnal , | s
used to | oz furifeoiniait b onifss ammichientannfiteg B @b bARbdRRE] fd Hréhea obot i c devi ce.

The schedulyjfg. ARH laﬂ&%!%nglr%e@f&%%% gl a&e(avmgﬁ;%r ObOtI devi ce can

enablethe roboti ¢ devi ce er Ssc nformatlonfré)m
a renpte do&GRRRs The anparpiasqp plso ip ?&%?ﬁﬁéﬂeﬁéwwﬁcmwﬂb@ﬁreﬁqmm to run

aut ononus yinpaisRenato: B bhethiifgd taﬁﬁa@dskia@&de% LiRBElednioN Anci@lGrgst ored in,
t he roboti \ her user odi ment of the ‘
go%gt% &aﬁc% t%ufgﬁ"gurix’eeiésy %m on,tugie g mf a{%@éﬁ?@-owéhedgq)

i nvention all ows evi ce CAPIY &V ce t hat cén
comuni cat é"“%?f%”ftoh@‘dr%l?@f the teingie deviee @@@h-nazmwwmbe&mma‘mectl on.

Cneebodi matin0fu taeinfuiseich@ok BGkUARS 12 SRINAYLOL, SRRL B0 & robot i ¢
stgp sel ecting schedul i ngon pn

devi ce for i.ncl udi, ny
a renote d?(3,??)%{r£v(3Qfg1 %‘%%ba“fiﬁ%a“f"é’%@%&&%f%ae “‘L”%"“’F‘Ff@mi'obotl c devi ce, ‘
aut henti cating t&&a&ﬁd@&n@d&%&&xﬁ@hﬁoﬁ@mﬁ&%ﬁé&@&% L DGl nf rrrat| on'from th

rem)te deV| ce t% botic device storin e sc ng i nformat i on
in the robotT & deV ?”8%‘“ O WB@?WE%W%@“&%‘B@W@W ce and the renote
devi ce canﬂwuwmpméhessﬂd@dmemtwﬁmmmrﬁamﬁﬁmp the caleinBgcai®t hod, such as

t hO_.S €. d eSCcEe'vnQ@ AN Rnicated information includes information for conirolling a fimction of the
. robotic device, and at least one of configuration information and scheduling information for fhe
robotic devics, This control, configuration, and soheduling information need not be received at
., the same time, but can be recetved independently, and at different times, to enable one specific
aspect of the invention. | .

»—-_)

at ‘t‘aar_sl{a one s

The robotic device is.adapted to operate antonomously 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 commumication devics,

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



Once the scheduling informati on has been stored in the robotic device, it
can operate in accordance with this stored scheduling information. As a
result, the stored scheduling information enables the robotic device to run
aut ononously wi thout further user infut, In one enbodinent, the stored

st hcdul i, RGmitRh OTHFBLLRR d6akt danehisdeof é}@erohalh@aﬂee}amcaledé@ Kudhi AR cilnihi ch t he

roboti c device shoul d operate, d al so the nu e of mssion it
shoul d PP BF 2e¥RHNEY H@%‘Fe‘%f"’t"?‘??g one embodimegf, 4} 13%%% Beticest Phe

i nvent i @srhined fud@ﬁusﬁltmtlﬂmdnmbnmmmmmangx &avicla a robotic deV| ce. This
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| east one of confi gurin e robot i c device and providing schedul ing
i nf or oi ¥ftthorebtsr dﬂtVWés %ﬂé@bieia% oge¢f paligpation lﬁ@élﬂ‘l‘fton agd §?br"r6‘l‘ E’gd%fﬁﬁﬁﬁlf”& ation

devi ce BamheRbRVE d8itl bRl cenbblipeh IS 1f1(aarnu&ﬂ1 eheCzQB&tchiems szﬁdw ttangit and
confi gurg}tl on of a robotic d%w ce {(?arl ous .enbodi nents.of the

i nvent i BIPTPHEREY BN SHPEERGHOALBY Rl S5 ee’aﬂdlrfﬁ%tr SORBREFBION SR R Bl i ng
i nf or meg had,heRoBhowldeand “maafthegﬁbcaiclthﬂce ofrdsenaitheron molite wbaottor delvice or a

confi gur tion gc %pcgdul ing information. This control, -configuration, and

schedul ¥ 1@““76? ma I6n need not be transnitted at the sane tine, but can
be communi catedrdimmdepéndent kyectaefdthatinginfidrertbere it irmpddedor evhabt SYHeR

speci fi nﬁ) 191%?[ a Hobdid ?ob'oiné/ gé\lléeo&mpﬁgﬁg %W&%{J@Zﬁt b@%ﬂ@vé}ﬁ%lﬁéﬁ&@l& Qotransm t

this in on Can I nc 1S not a hand enote
devi ce, Whichghe rabqtigpicyige TAHES & WNT-8fld JEnete ARTIFR RITPS TR thecROPIP fobgtie

enbodi NBREce Ofhe tHAR-hANY 881 Revibd enaFBithadd Qﬁ,’ncénkﬂrf[siilgi’ alpEIﬁJzIHjﬂQf tube 15;51ep of
transmttlnglpIer :@'{lonfromtherobotlc nca i on

devi ce. 9eTHES 14° 3 Gt ]:l“ft%%rfﬁngetdetﬂplfol’”gﬁ?t“ﬂ% erorSIbaf)ﬁec?Iga%vﬁ?Eeém@an i'hcl ude,
but is mobildrbittit @ebidear immedin¢lpttat epatdnomaupower mishievel by epbrting meéat |y
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and a us
directing the mobile robotlc dev1ce to immediately return to the stationary charging device; and

(iii) three buttons of a button input arranged to 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 different function mode, arranged to receive: 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 one of a selected time, a selected date
or a selected day; a communication connection for connecting the hand-held remote device with
the mobile robotic device or with the stationary charging device; and at least one transmitter for
transmitting from the hand-held remote device to at least one of the mobile robotic device and the
stationary charging device; wherein the remote device includes a display to display an operator's
input of the schedule information, and the processor on the mobile robotic device is arranged to
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.



One enbodi ment of the invention provides an apparatus for comrunicating
with a robotic device This apparatus includes a nenory for storing

information, at |east one port for communicating with the robotic device,
at | east one authenticator for authefticati ng the robotic device, and at

| east one tranRsMlidsti®heb@bnd 45885 BT tht inRehtionfiRéEBiprOfiet @ nidivdbobatrbitngevi ce,
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comuni ¢ati on _device. Th ni.cat ed i nfor ncl udes information for
contr ol ﬁg‘?l"ffﬁ agd f%étf‘?‘??ﬁryo‘f 2 nmff%’f)cgtl “§8V 8&“% dgg ) ERYSB e o @

conf i gucainh-0 rtpfrés@ﬁtﬂt&tenﬁiﬂhaﬁﬁtﬂemﬁm:tnam@ frony minermldmnldfr@moﬁehievip@baoﬂlb c
device._This co conf i Li S l,i t d not be
feceiv e%focetssotr ﬁmr% ol’n %%om%hlev% %c%w%ggkéeel i ngg}béeﬂjggé’sg? ah(? 55%§

di f f er esiintrbRing $he m@aﬂe rra’tkﬂtle doviec gplseye the s@dpant cl@fglmméeviaqq\,eémr@@g] to the

The robgilfidemkEgichs. adapted to operate autononously without further user
i nput based upon scheduling information received fromthe communication
devi ce. Thus, upon |oading of a scheduling application program either
pre-installed or by a mmmﬂsammoﬂe)&imﬁmmmcan enabl e the robotic

device to ru tono cordln to the recei,ved sched

(ot ormat | on. TS bR e U TSt Do ful ok GurREed SRS jo s, o
devi ce, d;swmlgs a@sczabedl%eam mgl thebbims. dhe drasmm iagnat yeqestoolyi to scidy icmehasisn one
enbodi nent I for tting

i nfor rmJ[nlstS% engr%%f géim&ﬁ g%?ﬂl‘agtgltlﬁ?ﬁ{e p?xﬂ&piteg mg]ir}vteﬁfognfgltt ée ?ﬁgﬁ%% di nent 1
t he i nvBketivowrabeane eohi isdicays like Wb@ﬂ“@h%@?éﬁﬁlquﬁ&eﬁ'&l ng both a robotic

device and apgeRat abfck %gmy Q@Mr@%n@%&ﬂf%@mﬁ@i{ oCOERMAIGALRE dbvidcOomaat i on
with the robotic device he conmuni cated i nformati on consi sts of

i nf or mafaPer $euIce BTy B ACFHENSS FiiheRs SPoorcrid HedBSEI devi ce, and at | east
one of confi guy. ahi:oNnsdhbh@icnBint-ond e ostbedtihimgtibn feidrahi/oncohigurite roboti c
devi ce. one enbodipent of .the i ventl n the robotic device can al so
transmi f@opmaﬁfﬂﬁ%ﬁ%wﬂg‘ﬁn oL YT BH tevi ce. I n one enmbodi ment. the
conmuni cat i oﬁICdé,Blmaaschamtioeogawmnﬂthheiminmecmnbzed@wi06HG @hile the robotic

device can bgyebERel s feMRRILEELAG bFnd EXhGiGiQlioRdSARLE PRARY. FObOt i C

devi ce
FIG. 2D is a schematic right-side view of the communication device of FIG. 2A.

FIG. 2F is a schematic rear-end view of the communication device of FIG. 2A.
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.



According to the firstaspectof the invention, tThere s provided a rTobotic
system conprising: a nobile robotic device conprising a processor; a
stationary charging device to which the robotic device returns;.a hand-held
renot e device separate fromthe nobile robotic device, the hand-held renote
devi ce characterised by conprising: a Plurality of user input devices,
including: (i) a start button arranged'to provide a wireless renote signal

directing the nobi FI@.ffi@b@bﬁiﬂ@ﬁ:iﬂﬁ#iaﬁﬁri&ﬂrmbﬁeﬁkeﬁn&gs?&%%ﬂh@ggg nomous

m ssion by |gaviBa.4h8 siatlonary. recharging device; (1) a dock button
arranged to provide aﬁv(\))lérce !é%gmg%%fngﬁg%nal directing the nmobile robotic
devi ce to i medi at®Gys & lckbRid&) ke staklonak ing devijce, and (iii)
three butto%ﬂ}%jmg%%uﬁ% 4 bnput, arranged to Sgﬁggﬁég)gr‘%nqggﬁa%%o%me
signal of direct control - comranas® st PimebndseaIoftaisiatiehe nobile robotic
device forward, | efiti.saan0. @ity ThEast lurality of the same user :
i nput devi cg&m@&ham%it%f %ilgnt fﬁ%%%iﬂ%n, n@&e?@%?ﬁfcﬁéﬁoﬁé%’lﬁﬂgf‘?‘@@éﬁ ve: an
operator's input I hitarT i SErPy s 647 hagutdmg witnfommtinon, an |
operator's Pﬁgﬁﬁ"ﬁéﬁ@nschedul e information for the nobile robotic device to
| eave the stati on% \ ghar in% device to operate autononously according to a
del ay det ermi ned {f}/g I &ASTp e st Ueryek e crrauinbitivedeviae el ect ed date or a

sel ect ed dajFmuamiesspmiinivgat doanui@nneet mm@@ﬁﬂ@%&ﬁ%wﬁgam@ grand- hel d
remote devi @eorihdeith B o &Hegtgf%g%&%mdevi ce or wwth the stationary

chargi ng device; and at |east one transmtter for transmtting fromthe
hand- hel.d renot e Béviies fctenatic diRASTRRNOS N8 :TRRI | 8ed;0 [ge:tcg % devi ce and:
the stati on@%uﬁg}ﬁgng%@gmg%%im%%ﬁawer.eitn the renote device 1 Héltffes a
di splay to.display an operator e | Aptt-BF-¥hetenedaiioeiafir mtion, and the
processor dWe‘fbﬁ% nobi |l e robotic device is arranged to receive a command, :
representative Othf;hzel &?&E%‘“ e Lnformation fromthe hand-held renote :
device, ‘and control ‘the nobrfe: FENeErBedelitierpiesopudrge suteat i onary
char gi ng d&¥l'éies 2 mediefidtioned e eomtinmiostioh etk b boar@E Bk Ok cb@Rnent of  ACCOT diiNg
to the secandivasipect of the invention, there is provided a nethod of
controlling a nobile robotic device conprising a processor, the nethod
conprising: providing a stationary charging device to which the robotic
device returns; providing a h&R8UREr BEF@MTeNdevi ce separate fromthe

mobi | e robotic d&wiivestioh pevilkandried £a LRIRLELASYEG8 . Characterised by
conpri si ngru@a!ﬂ:}%@ésib%é{mﬁifg yser i g%)du{.% evi Cﬁ%&?%%%ﬁ%i%ﬁ:“%’?% start button
that provides a wreless fenpte CrgmEi et Thgrremes iobieke robotic device
to i medi dPEPY @ devigrihe e dnesrbio sirviswhion  Biyiotop BMiaebotiB st ai onary '
r echar gi ngxades, thecon(phvhikaidn $ORKeRYL {5 5 jdes g, wreless renmote
signal di raphd 2.4 08, 1ohLl e goﬁbo%,{'l c%%?%ggg%%&ﬁg?féf{gfoeﬁ’?f’%?%t urn to the
stationary charging device:sSRe (75Pymugicafiengsyicech s bbued omsd of a but ton -
i nput - t hat“PRYTHoH &iumeion.siod g5z wieuing 2pligral pm'gf'an{jlnl?c&&tm%%eg@% conmands to
i medi.at elseh ot rbifvge 190 448 nfh QRAT rce forward, - left, and right; at

| east a. plutalddas; %finfct; he_'saﬂi léiser Q?Sgﬁﬁ%hg g%l T T P URpn PYREEFENt f unct i on
mode, recelving. an Operatol “ECHIRiE ometion el brebhimgeaspioafe schedul i ng

i nf or mat i BRSHCAfricsyiaitimtconngictputviel schedul e i nformation for the nobile
roboti c device h%lea e the stationary charging device to operate ;
aut ononous| y accm‘&li‘sr%’Df’zbd%r%éﬁh%‘vﬂgj‘é@é?sﬁiﬂﬁe@ﬁbyaﬁaﬁoﬂaeasﬁinsance of a selected
time, a sérédiedothat conpmuniasibetiant el WA coRBbkidANsT E&:ﬁa@%ﬁ Lrom the |
hand- hel dictielindgl@MiabLook@uith ¢ éut;?;&%ﬂo{,?_géhe mobrl e rol ot1e device and
the statignary. c%a&cgl.ﬁn_%sdew ce, wherelm t FF@E*’HBH*‘ efHies adonpri ses

sendi ng a conant YetEs Sttt faqemapnieation dsplie tukebe iinfed fiRs foddef 1 om t he
hand- hel d renote device to the processor on the nobile robotic device,
receiving the conmand at the processor and thereby controlling the nobile
robotic device to | eave the stationary charging device according to the
schedul e i nformati on. BRI EF DESCRI PTI ON OF THE DRAW NGS The obj ect's
and features of the invention can be better understood with reference to:
t he draw ngs descri bed bel ow, and the clains. The draw ngs are not :
necessarily to scale, enphasis instead generally being placed upon
illustrating the principles of the invention. In the draw ngs, |ike
nunerals are used to indicate |like parts throughout the various views.

FIG 1 is a block diagram showi ng one configuration of the conmmuni cation
devi ce and robotic device system in accordance with one enbodi nent of the
i nvention. FIG 2A is a schematic front-end view of the

comuni cati on device and/or configuration tool, in accordance with one
enbodi nent of the invention. FIG 2B is a schematic top view of the
communi cation device of FIG 2A

/)




F-&--2C-i-s—a-schemati-¢-t-eft~si-de-vi-ew of--t-he—-comuni-cationdevi-ce—of-FG
2A. FIG 2D is a schematic right-side view of the comunication device of
FIG 2A. FIG 2E is a schematic rear-end view of the communication device
of FIG 2A. FIG 3 is a schematic perspective view of the communication
devi ce and/or configuration tool wth an open front cover, in accordance

with one enbodi nent of the invention.-%- FIG 4 is a schekmat i C .
vice, nd/ or _confi %O at on in accordance with
& ogc

f
glnzple?rt%od?;rg%t go i egc’“ﬁlven‘fofl%%m‘m Imaton 1pg i vige f&ffati ¢ top vi ew of
a conmuni catvEardieyipfmatendt ory bowk b gur apliceivn poghn Wi dibidtheotiis pl ay of FIG

4, in accorda;aﬁe,mmt@a@s@rﬂaawdmmeﬁm&%@wmw% pbibSEn. ff s a

devi ce |n W reless

Schemat ! ¢ Jkagl ﬁ]ﬁ"""ﬂlﬁgsﬂi&‘:{ 9%?89%?%14%%$@§ a‘ﬁ%‘?ﬁ’f’ e *pRigATRRR oz h2tatec or dance

comruni cati on \IIJVI
wi th one enbwHF feiboteflsvichis chmoerasitemk = FheGimG Bhk gsido Bokemmtd id Ghagr am

ARG Ak 00,
Communi cat| g poLL And cobl o e et R R R MR o dance
with one enbddi rrr%nettﬁ?) ﬁ‘ﬁ%‘“‘?%‘@?’f‘f’?‘é”ﬁm Py fesedgrtp sayreasrzaiie e ditagr am
illitstrat |4ﬁpﬁ~aﬁ%eﬁmmcmaaaredw roletid dpeicd tmrMu'eexgﬁam&ycsaigcﬂm the

- communication device 12 in order fo enable user defined scheduling,

in one embodiment of the device, this configuration information 14 can be sent

through a wirsless connection with the robotic device, with the information sent by infrared (IR,
radio frequency (RF), or other appropriate signal. In alternative embodiments, the scheduling
information could be sent through communication ports Haked by 2 cable (for example & USB 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 o, new versions of the sofiware
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
JFeprogramming information 22 can include programs and applications aiiw&ng the robotic
device to carry out 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
spesified tasks. These lsarning programis can, for exampie, allow 2 mobile robotic devics 26 fo



comumi cati"on With—a mobi 'e Tobot T T device, i n ancordance w th one

enbodi nent of the invention. FIG 7 is a block diagram featuring a nethod
for inplenmenting and using a systemincluding a robotic device and a
conmuni cation device, in accordance with one enbodinment of' the invention.
DETAI LED DFWCRTPTI ON The invention provides a nmethod and
apparatus for configuring a robotic deévice run autononously according to
stored sche |nfo mat i, on, tus includes a conmunication

devi ce t hat %gb&gmw:m JEBHi “ﬁlggﬁfebj‘pg oeréar?E} ‘?“‘b"’ﬁ%’fw FHevirphot i ¢
devi ce. For as)?‘b‘?ﬁ?ﬁ@‘ﬁ*’ﬁ’fﬁéﬂ@éﬁﬁﬁ@?ﬁi%atl on device can be used to provide

di recti onal controEL a Jge rgbotl c, device such-as a cl eaning robot.
The communi cati on 3ec§?f“31$1ta§?? P'€5* 58 28 B rB e RGorBHicR g eeielnen

i nf or mat i on ixfwwelen ¥o arobgh éerisk Ingneappbdimat, ibrepautiar @it @ idhe robotic
devi ce, ~suchnd:iadl wikha :aBabi ReeMi Lt AL e@wﬁm%ﬁy%hout further

user i nput ypon. st orlag user ?fl ne sch nt T on s scheduling
i nformation cam af 80" @%‘%EP“W‘?W@W%%@W@“&F@WW@&KMW #she
comuni cat i %ﬁﬂ}ﬁ@\zﬁr@ﬁmﬂim}g oraémﬁtlﬁhﬁcaummsm@:d@ﬂzmkaédﬁ‘&g;&&ﬂmﬁhow ng one

possible ¢ Oﬂfakr.%iﬁiﬁkﬂ &Qoﬁ&qﬁa&@%biﬂ antﬁﬁs%ﬁrgwt& BYsct 201, aarrgsgm o ni cation

devi ce 10. L E’n% 1; uraél on sI ndl e conmuni ¢ation device 12 is
adapt ed and " ¢9 et Earyiye %ﬁﬂm - P PR PIE-&% £ gleeing pbdtawbes o t he
schedul i ng %@b@%&mﬁ Gbor ofomen mb@ﬁm@aﬁt&ﬂm@%n&b&@&h&m Hu@gieQnmuni cat i on

d 12" canabes . o 0.c to_downl oad
evice 12 can %M%@%ﬁh&«}k ?anEQJ?:Q g 9@ %%e' 0 Or&gler[vlpgo %}%’\fl\?gﬁ)?au on.

conflguratlonlnf rmation ero otlc
i'nfor mati on 1A %&S’W%F’ﬁﬁ’é &‘émn%W %ﬁﬁﬁlﬁldﬁéﬁ?‘%ﬁi’%r E@r@ﬁ%f@h@éﬁ@w@w he robotic
devi ce to -carirypofigtedieviat@sksfionapotacasant e dao. enhaneendhgchasks it can,

al ready perhat@hkaGRKABLE: 115, SN Gk ALLOR LAT QLA LON, 14 can [ ncl ude

a schedul i %gf aR,pI i'cafion program "0 ena ce to carry
out a set ALKNSCH0 34t inqeawind hvin pvaefieorcoinie ensierth.oFhreticamgcbitee. at  whi ch it
is to be pésfopmed aear sbeiagwironadacsi, bhtnidie, #PRL L1 LOR: REREr am or
communi cated at a later date through the conmunication device 12, based on
t he requirenents Ipfre prReodipseof h@enatmgwﬂédﬁgmﬁmmmnaimmwmgwee t he ‘

roboti c dewdirgnic@ich RORE S/}.am&z!:@ Rakes m&ﬁé@%ﬁi&a@%@i@ TS AIMLE L] On device 12
in order t & 3‘319%9&%&&'? mnafy %or mo%xie ?% nl)botxcgciev.tce through a wireless connection "
. between the communication device 12 and the robotic device, The robotic devics stores this
information and rans according ic the stored scheduling information 16 without the need for any

‘ other input fror a user, contiolier or communication device 12. Changes in the scheduling

information 16 stored in the robotic devics cau be made by simply inputting new scheduling
information 1§ into the communication device 12 and communicating it to the robotic device. In

_ an alternative embodiment, a further stap, such as but not imiied to clearing the stored
scheduling information 16 from: the robotic device’s memory or inpuiting a code (sither mto the |
comsmunication device 12 or directly info the robotic device}, may be required before new
scheduling information 16 can be loaded into the robotic device.,

n one embediment of the invention, the robotic device can be configared {0 provide a
visual or audio signal upon the completion of a fransfer of configuration or scheduling

mfozmaticm In an alternative embodiment, a retum signal can be sent from the robotic deviee fo



I n one enbodimentof-the-devicte,~this confryuration information 14 can be
ent through a wireless connection with the robotic device, with the
information sent by infrared (IR), radio frequency (RF), or other
appropriate signal. In alternative enbodi nents, the scheduling information
could be sent through comruni cation ports i nked by a cable (for exanple a
USB or serial port link), or even by d%direct physical connection between

the comuni Q@Adoeﬁmdﬁﬁén%@m&%z e glx@ce&ﬁ%%ékﬁémdn% almlcm%“orgxg{x)gp s %'fr et

cormuni cation, .a, mal e connector appropri ate
connection €f H%ﬁf”f“&ﬁai%?ﬁféwaewé %“@Eﬁa&?@e}éﬂhﬁvﬁﬁh@twvwfmn@a:onnect or on
t he ot her dewioddng heoprdniin tiretia b fiercdat i ve enbodi nents, the direct

conmmuni cati on can include a docking station on the robotlc devi ce, such
that the comuni cat’f Sfedgiaginiameianiqran pdvio\butot iy liafitdte edat, @atdne robotic

devi ce, thuszmahmmhagmmdwmmamma&%a&eo{h&n@%aﬁﬁs@n hSCt user

|nterface b e, .r.obot econflguratlon
i nf or mati on %fgﬁég Z%Btf ?1&&?05 g ?“dmtmg&‘?cﬁ%?%?m%ﬁﬁwgﬂi’%taﬁiﬁé exi sting

capabi liti eéh%]fl"W@W@’ﬁﬂ“ﬁ‘éﬁfﬁ@@'i}@@ﬁ@raﬁﬁ@pm@@maﬁmmgwbﬁeskﬁie&bﬁe to carry out
new tasks, Jhisudpgeadiagiol ﬁﬁeﬁ@%&bmxe&%ng:ﬁﬁm&a% cHfifo ifiie S 0L 11 m ted

to, new ver t war e in the ropotic device,
di agnostic ?dk?% %?%ag&%?%gg?%%!&rﬁee% Sfrﬁlgh é@%’f’?ﬁ“‘ fipicr ey o iduamaage, and

progranms t o™ 154et fetimess s Eor deppie duetiotinsaliitring Ar HRLII0RHE b er

comuni cat i onha@viabie hdudiof BeKeI PIRLAH «A¥ulRE 1M&E%, O upon the occurrence -of
a certain event). Further upgrading or reprogranmng information 22 can

i ncl ude prograns amictgsptifecattconseatd copbmgnbdien £0hOkbe Hayige to carry out
conpl et el y oA aﬁ*%ﬂﬁz@@%%a@ﬁacie@tﬂﬁg r&ﬂgcagz ée@oﬁf?gm{)mec S%ié?‘:ﬁl;l a%ga toy’

security deyjce, .or searc device_for fni ng"
prograns and appt m@ﬁt“fe%§paﬁﬁ° PG ¢ foen ?iﬁ%@tm’é’m@mﬁﬁe@cﬁ@ﬁ%@apt its own
progr amm n@lﬂkjﬁgfeﬁ’ Wﬁ&mﬁ@mzxﬁmt@mmﬁttsﬁmﬂw@mq@aﬁc&dﬁs RQ. sQfsc fpgci fied
t asks, Thes:e:;hée@ﬁ&%ﬁaﬁn&fz@%&%&%ﬁbm@r Acne;ix Sé;%% sglbf'g@m)bl l'e robotic

devi ce 26 tQ tg{g} a norn and rene ere §s in the roomare
pl aced, or "ad&pL: ! @é‘%&ﬁ‘@&ﬁ’f?ﬁ’@fhﬁé%‘éﬂ’“@ﬁﬂﬂ‘ﬁ?qmlemqaae?bﬁsbemiiomera behavi or .

The conunpesst icorremden Hexddbicanngkagineue ant | bc&léf %&%ﬁ&&m@% gate

schedul i ngwheﬁyflgg {Slzrgﬂ,,go@:[ evi c in one etnboclirnent, this
: rd%tl 6 i %c’gee{l a%?%ﬂg%f%h el‘*’%t%"%'arﬁf?ﬁ%éﬂ“@n bet ween t he

schedullng
comuni cat ?40 %W”@%ﬁ ??a%ﬁ@@%ﬁﬁ“ﬁwﬁﬁﬁme*ﬁ@dé\ﬁﬁf@@ to pktet eUgaagfha ks k N
al t er nat'i vecldbetingent SiusComEtpi €, aAheeﬁm@@rwsg%&w fggogigdg%cﬁy\g@rﬁg l'ink (such

as a USB OdnisS8k b@burROL or .a direct si cal connection can be used.
The schedul | ng, inf %rgr;ﬁ}hegdﬁ%ggﬁ%mmm%%u ﬁg'ev%e&%a‘ﬁ‘gt“ﬁmé" deatronary robotic

devi ce 24,*8F tamﬁlﬁb‘?l?%ﬁ“rbé%f’?f@b}éé%ﬁ%em&nﬁﬁh@rn:mba |l e robotic device 26 can,
for exanple, be Q‘% Jh gﬁ %bot such as.the Roonba(r) brand floor vacuum
sweeper available from- R c?%’?‘?i‘éﬁz‘%"tnlaﬁvffeI%Eﬁﬂla%@t“&ﬁ‘m%‘e@a@MSetts The
st at i onar YOFEhBreatisei teerobotic derrs. throd orexamipe:, Thiec:a tREkd BBk barrier signal
igned to siﬁﬂ@aﬁlndn&&%d&tﬁlm&?@ cgﬁiﬁiaﬂ%%q‘&e@c?&egmghe mobi l'e robotic device
26 can be[p;eg nkigure mm cha ge directio on encount &rt ﬁ‘g this signal,

thus the TR Beam "”m %ﬂg PEm ?“f r*h*ﬁ"@‘ﬁlawfteﬁmm@m@r acts as a
"virtual @&z ‘Iﬂ@ﬁd"ﬁ hewmtm b muebo bl isputesmbion, drSaCkeSin, Babent, No.

6, 690, 13450yl;r3&£,®ﬁt§2ﬁ£ atash herel s ent|ret

stationary robotic device 24 }sc%dtr%}{%&g%&%p%ﬁ%gﬁs%wa 'f‘%ﬁxg’fhone base, or:
charging device ?’ P 6HBITe ‘él@@‘?t@é‘aﬂy”“t“?"cmcmqvm@ﬂearem)odl nment of the
i nventi on*m‘%‘-’éﬁe’duﬂ?m@mphf@mmgmﬁarﬂa&mﬁam@emm@%tnbtrHe@mEtléﬁe conmmuni cati on |
device 12 through a user interface of the device 12. This information can
then be conmunicated to a stationary 24 or nobile 26 robotic device- :
through a wirel ess connecti on between the comruni cati on device 12 and the
robotic device, The robotic device stores this information and runs . 1
according to the stored scheduling information 16 without the need for any
other input froma user, controller or comrunication device 12. Changes in
the schedul i ng information 16 stored in the robotic device can be nade by
sinmply inputting new scheduling information 16 into the conmunication
device 12 and communicating it to the robotic device. In an alternative
embodi nent, a further step, such as but not limited to clearing the stored
scheduling information 16 fromthe robotic device's nenory or inputting a
code (either into the comm m cation device 12 or directly into the robotic
device), may be required before new scheduling information 16 can be | oaded
into the robotic device, I n one enbodi ment of the invention, the
robotic device can be configured to provide a visual or audio signal upon
the conpletion of a transfer of configuration or scheduling information. In




- 10 the comunication devite 12 upon thesuccesstulconpletionof ~an
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 nmay al so includetother information such as the length
of time thegabaoti ice shoul.d operate during a scheduled event, the

m ssion or tgas%%?étt&g%guﬁwé%r? t ‘EFF%‘B?‘@%W@@H@%#W@WWMn, and the
number of nP¥EEVEHdn e sreeifidenbidimentd undbil aleaning Oabbt, @eld-ivig hforsalag eyl ed

oper ation. TheaecRRALT Gk TR 19 %eE AR, A $0,d.ngl ude more conpl ex
cal endar based information, such thﬁat G‘t emrg%%g?%méatéég/eﬁg%pcﬁﬁve gpabl eto

gd{c ]thst its s;artdﬁ;mi;ig?@@dn‘ @mmh@mhmm?gﬁeﬂt@fﬁds(ﬂ@&yﬁ% I |o8ralliE: t]? time

I fferencesmis@fnsdayd o SAV kLRG , ne avall abl e hours o
daylight), gr. adjust | ts schedu %’tt%eor ﬁ%’fcﬁtﬁgﬁ‘?& 17 e el = ouOs Bhot j ¢ devi ce
can be configuréd” %E%&BF‘ES’G’F‘M@WW@Y?W@ Bl hesfthegep apatenpleogr ams.  For
exanpl e, a%btﬂp@eeimmrqhg,m@mcm&a@m&%%ﬁ@a@emﬁifferent ar eas
of a room otarriamll dufhi PincEhiSaN. ARar Licul ar spot on a Door, clean at varying
power | eveld%wge&yce%&xaem ni n%n%sgf%% %émn%&af"ﬁﬁ%g RPPHY: 9808 3% a docki ng
station when power “dfopE i Gokdiseioni c 1 evel or the dirt conpattraent is:

full, or carry outzebhek sheclfilec tasks. ing.the scheduling information
16, the nisgigns or t"&gg S tha}!f& Eé%ar“o P ﬁ@%"‘"’é@“@ﬁ?‘l“?“é‘ﬁmﬁm’mcan then be
tailored té a UsEr NESESHHREHBNT e cframmisinpbwr: By, saning .aatikyi Ng out a hi g
power -cl eanprgumik®s pordatiiohinFRs o RGPRNY. 1S, LA, Qx@at&%!ﬂ%%? J.n one
enbodi ment f@fw;n%ﬂgg%gl?gﬁ%gmbgﬁc%t at i orcé%r){ robotic device " USkch asa - !
portable barrier signal transmtter . Can BE Rty Fdrsoperate at the |
sane tine SETEPHHET PE redn bngorolidt sonfiduusios axbdingponednroiAl t er nativel y, the
st at i onar y infighoibi © 2 d@vicaeyviddanlB¥ie Mol dhh ' sone schedul ed :
oper at i onsgggpendi ng on whet hg%*a u*se?m%/\%ﬁ%ﬁf&g%%we%n i g'%%?rﬁg‘ebot entially
bl ocked by the portable barrier signal transmtter or not. I n ane
enbodi ment, the aomELEH-Giabl R j .al.so. he used to provide direct
control i ﬁ%gxg?;a%%%f%% to a r%ég%{&ik%&é%\???%%,&iﬁg%}éﬁ“%ﬁ%%L?E‘@lgwf'%ut This can
i nvoi ve direct!y ari Ving g Fueeiogniare 4t fie st ¢fe rehenii dreni@Bievier i ni ti ating
the robot i ‘& #é¥Ratien o irclade yut oube lanils ©E@F T PERE oM §SHO0:QfmdAsK 30. In one

enbodi menticef sl @pbrR g0l ot | niecation devjce 12" includes a user

i nput, or c%a%gniggrzi%t, i nkfﬁ&gjﬂkﬁﬁagﬁggggﬁe %%rgh%ePsorsi Pl S O t ches, " a -
joystick, Duttons % PO Gere phfogias fseed arrdissonmwius eporbald misklsi ng one g or
a conbi natPBrc¥ sbasdesgtbatisedepbahut s, a user can command the robot to carry
out a specific enent or action imediately. For exanple, the driving

i nformation 28 %Q?(Zi-Bﬁgt‘H“i‘:iaé’PDb‘thm’ﬁtﬁ’tﬂf‘ihe%kﬁ!mitsaﬁn&a@gcm&ﬁ:mands to make a
noveabl e Eotwmication dwice 89 hutiides 4 Bifuber of b Mmbd @NRLes wa and nove
backval d. vl i3 PEGI LE ATRRULTENL. 0f "o o B RSl (e
driving inf %r mati on 28 ey Al S0 Jaese fEinidbinfaisdes s bst art and st op

cl eani ng, “OFFET eI A iiTeen péenttion infydiwermhenetion device 40, or prodilsi@hdaVi NG

i nf or mat i Bfer2gonay rabeaicViRtC ke 9 RRRRRISLL Q. 5@L ). QUL. pr.e- progr amed

m ssi ons, blﬁ@&%anqﬁffa?%éﬁ%%mcfor ﬁx | e?ﬁ% ho 5%%{%%?1?9%‘%?’?%%” evice 12 can

i ncl ude buttons or ot her USer T HBUES* PN shersher clessdobiitoncindéyi ce t o :
speci fi ¢ FHER™§iirarib fdouser: Hmput thi sitton abil te dsed bQfipufanBBbk beduli@ANi Ng 1 obot,,
t hese t ask otberinfaneso: 3 GOHbhuhing ' ecific spot,” carrying out
a specified cleaning mssion, g%éﬁ%ﬁ?\%ﬁ%%%%@?I?f’%’i%%%erﬁﬁ‘é”@el , 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 comrunication device 40. FI'G
2A shows a front-end view of the communi cation device 40, showi ng a '
W rel ess communi cation port 42, allow ng the conmunication device 40 to
communi cate renotely, using for exanple IR signals, with a robotic device
or other electronic device. The wirel ess conmunication port 42 can be used
to provide configuration, scheduling, and control information to a roboti.c
device, and optionally also receive information froma robotic or other




devicer T TUUTT'nTone T enbodi menit T of the i nveEnt o, T he conmuni cation
devi ce can be configured to receive a range of |nformation froma robotic
device. In the case of a robotic cleaning device, this information can
include, but not be limted to, receiving power |evel or dirt conpartment
| evel status reports, error reports, information on when filters, sensors
or brushes need to be cleaned, "dirt é’?erts" when a dirty area of floor is
det ect ed, orc&mﬁe&wwﬁﬁaﬁﬁd&nﬁtﬁﬁ%&éd&@e&d ﬁ%u&g andoned/
battery depl 4 ks %mn potic deviol | G S{}Hﬁi&g é}P&E‘BﬁF?ﬁ atfi?ew of the
conmuni cat i on device 40, "TRE c%ﬁt‘ﬁ]nl catl on device 40 [ ncI udes a nunber of
user input devi cesaoﬂeazﬁthddlﬂ:le vBorM L, t of buttons 48, and a
second set %ﬁgﬂﬁhto{?& 2 ut g‘g Ht’éug%g %ﬁﬁqr(l)lﬁagﬂ? .’gmﬂm@\? Ches) can be
confi gured nput ~di f1ereh miaﬁ‘F% %Fﬁ?ﬁ”%@?ﬂ“ﬁ?@“?%é%@ﬁﬁﬁhﬂfd@mwm devi ce 40,
or provide 87fF é‘f*“éﬁt Hﬁﬁﬁﬁlgpmg}mnmtraheaoﬁo@mwﬁmd:ﬁa\/deﬁ@mmclaﬂmoﬂﬁce%@bo‘j' ment  of
the inventi omsndbiiendsbiaal baRe R b 2 fer when a front cover
or flip lidgsgis in elitg B ﬁ}% %jgseggp%{s}% FERER R fivée enbodi ment |
with the front cover g ‘g’@%mf“f%%ﬁta?‘@ﬁsmé“a‘tiOﬁwﬁﬁﬁ@dnﬂg@r&mmput and store
schedul i ng &fmegiprdpio b rpbeie tatiieon odadl @ szbie m@m&&%ﬁ&h&%@ﬁ%&ﬁ 40, while
Wi th the |iéhvidd Buflasadnd,BeoRul b0 e comunicate wWith a
robotic devjce and pr owyjd omEll &E?hg&ﬂ%naam (& deie %ﬁ&m“‘é’ﬁfaﬂ‘é’%iiﬁvt%l

i nformation t o the PHBREIE ﬁtfé%ﬂeéschedﬂm@mmmaunnm@r«émommm button 44:
coul d be usERof pificeitat of thehebotommitin iLeab b@m@a‘m GORE h%ﬁ(@tttﬁaoegmﬁg schedul i ng
i nfor mat i orsgleuidbe bQBOLhE (e fic task of e robotic |
devi ce (such. as, | | |t| m%g%&g%emg egwnm%at&eaﬁl t’rvﬁ%gt'lﬁ’ée“(ﬂ’é“fﬂ”%e or the |
comuni-cat i o ey wigite S WWMBM@ﬂ&H@amvmwmdmtm@r ovi de
input inf or%?ﬁtqfﬁnbuﬁnrtsmmtdimbemmwﬁm%cd&%b&%mt W03 651409, up '
schedul i ng id Afgrn@xion, enable the |oading of specific confli guratl on ‘
information into a robotic device, or control a specific. mssion, task or

acti-on of the r oli'aetaommdﬁwa&edmﬁ%éﬁﬁﬂfé@m uQﬁ‘zdé!:%%gp %3%5' Rput schedul | ng:
e [d4di ng of

i nf or mat i ogidifie@ %gme ation device n ab |
confi guratl gﬂrﬁﬁor{%l} edufing i BESPRY Sglﬁf(ﬁlﬁlpb E’WFY@%WF%WGW&&E and contr ol
a speci fi c "SCEFgHOHE “’E’W@dW@ﬁqﬂ@deh@@fmemaamt@lim%% t he invention
t he button@oﬁ@u@%ﬁu&@;ﬂ&ﬁﬂu&@r&&%ﬁ% movenent of a cl eaning
robot, Wtk {oﬂ(aﬁ&; yttons: |9ned!ﬂ?a§b%%§%%8§v SFPEGAfY right, and
novi ng forward. an al ternati técaé%&ﬂ‘?‘wm%@ﬁ@w@%%er of the buttons
can al so be usedriiond D6k tiliBude in node of operation,
or in an "ggsf{éagggbél ng., iBide It %e%%ﬁfu%ﬁmg%?w%%%dé%’ﬁ‘ﬁwé‘ﬁ&’m in FIG 2B
al'so includes a DI When el ‘§°EWF%§*‘E§*@@G°‘@B%C&@F&WMtwbe a |icndd
crystal - di'$pFay ”@’1—‘@3‘5 Mbﬁ@\ﬂﬁh@mﬁﬁ@u&%ﬁfw cir@zdﬁ@@hdn@@ft&e'ﬁs EPRL 1 on bei ng

i nput t ed  inBdoger bi@ HEAFRR G AL AR, 40, configuration
informatiqp,. la%cige ‘%Fe Cierg |n%f otonat%gr\r%&g?mons I%I‘mw g‘bfieﬁ:ﬁfl%nﬁﬁ%otl o device
t 0

i s being sen WG T4tredroinded “orioyidorteady opmiat higha ohebd iy device to
the commu ﬁ“‘f?&tﬁ@wﬁm 0¢ @e d@umunication device 40 can be mads of either metal o

plagtic,
and can include 4 removable cover to allow ascess fo a battery compartment {(not shown. 3

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%:ton configuration information, scheduling informeation, control information, and



Fr-G—2C-showsateft=side-view of ~the~conmmication device 40, This view
shows the side of the flip lid 54 when the lid is closed, This front cover
54 can be used to, but not Iimted to, change the functions of the user

i nputs, show or hide portions of the display 46, uncover other hidden user
i nputs, or uncover instructions for the use of the device. |Indentations 58
bel ow t he edge of the front cover 54 -d¢e included to allow for easy opening
of the coveredhdcabso or t he comu ni cati on device 40 can
be made of ei tlg? nﬁag&“gg&ﬁ?&g&%a{égp@g& LR ?W‘ffi‘ﬁf B .4 BRI cover to

al | ow acces$F6" ot T 61 %%ﬁ%&?%‘?ﬂ”@”ﬂ@tﬁ 158wy, 2 modem port, or 2| G 2D shows a
ri ght -si de \Efemetetovbthgorcommuni cati on device 40. This view includes a
communi cation port_52 to allow the comunication device 40 to connect to:
anot her devi ce for HpPeur ngaartritovit cadimigaion fioicat. i 10t cSuehas, but not

limted to, omﬁxheﬁmaatmmam@ﬁ@@mw@m@ogé'z@géﬁééag@sﬁxk&&% Aratt on,

schedul i ng LRf9L8] trol information t&thni cal -.
i nformation, The e CO%TTQT%R?%%{]I %‘n pownﬁb%ﬁﬁv‘ﬁ@ﬁrﬁﬁ?ﬁ TPROM IRl e ed to, a

serial por t *FHays pabodigrentsihy nvephiouQBopne tnpuiaievitdEbE bd @0dlss Fi F €Wi re” port a
P5/2 port, enmecemtp@its 08 codlnBlRei0 8 loReldaLk <o %ema ive deviogs FIG 2D

shows a reagsend, tion device one enbodi nent of
the invention, i ué@r%}g%u&tﬁ%%aatﬂ?tgng’u&g@% m%d?i'f"edﬁls@”mwm?ﬁ is sized and

shaped to a"‘t"mfnﬁm‘é"m%%%?l%@ VG M nbridte, 080, Hepsedmin ihsvisaREe MANNEr as a
tel evi si on @mmuiieee &aDke 6 QR bions 4 enmbodi nent of the!
i nvention, other user input devﬁcgsmiégﬁgd?mﬁ sgg‘% ag&g%%%ﬁ’rmm cation devi ce
40 to conmmuni cat e % ihe whametrotawof the vine@inicRes Beviak Eee{rr@ﬁ;g yeodeui ges incl ude,
but are notapémmﬁceﬁréapm 538 s h@ et Y tationary .i
renote comyuni %’Fﬁ%@ dev?r%g lj\%\/lﬁt15 US&F g%ﬁgei’?&g f%mmﬁﬁg g’?ﬁﬁ? conput er,
and a wireleseé PSR S A 6"@\?‘?’36%‘?‘13%%1‘83&?@fﬁammlgffcteaamimaﬁ@ua; personal |
di gi t al- as$pestaanporfdRBAe dispiay 46, enat:laEehtﬁn“Bczde@ oSG SR Emi g, 0f the
comuni cat E@dbe A€ Vi &8ovAQnBculik Ginpea h an open front cover 54. As
previously di scussed, the Gépég}l.‘ng 0(%@ °PRas ?ilt%aﬁ?%t Ver 54 can be used to, -
anongst ot her thIFIfgg,{sal_i;ﬂig@hfﬁﬁieﬂhﬂﬁ@ﬁp&j&@l}‘mlagﬂ%&zmzﬁggg%g Qsedf nctlon of .

certain userindioul tion of ena certain.
"| ocked" f unI(E:ltil onsé%?ﬂ%%gfé%%ﬁog%%&%ﬁm &W@%‘“ﬂsﬁa‘mé‘i‘ %Wé@mqnst ructions

printed on®PRECSHEMRS B ivtnbe Retfurmed Sue or repeatedly on 2 Fke@y bast, ain&tzﬁcl mage of an

exanpl e d|zsqbbaayssﬁ&r&mﬁmw@@m@a@zss%ug«ﬁ%h&a%mﬂévm?ngl F[Q,l 0 i ncl udes a
dr ca i ndi cati:ng

day of thew%gagg duI e frequency in

whet her a speci ?i?&gﬁggﬁe%ufjgﬁaaﬁgﬁé '@sstad"’ﬁ'@"“ﬁ@ﬁ‘?’ ﬁé‘ﬁﬁw@@i@ﬁmw epeat edl y on
a weekl y badiEEcn higets Tiea 2 gl Iébﬁengmmisﬂﬂwm@om\lﬁed heforausedhedyuhed task is to
be perforndeﬁkrtiaamnﬁxb@or’iamzb@ﬁm@B?sp;%@dda@d&gzﬁg sac%pe%{ﬁfl c.tine 68. The

di splay 6 tor 70 SR %eR i cat or 72
that. can Piedra b MR Tl Btblee sk %%Wwpmwmm to the

comuni cati on deykieuatid &w&g@% § r sed to display
addi ti onal j, mrr%tl on, _such as. E t&ﬁ%g E?edﬁf%%)?ﬁd%(%%ﬁ of the
schedul ed t sk "} IggstaﬁB%}O%Tf"ftﬁé?éwﬁpﬁmb@ui%ﬁﬂﬁpm@bﬂﬂaah@rsbdqe status of a
ggw ce. _ zmmunagd mn?mvtm&gmmmg%@mwbmh %v&améﬁ%n@%{%&icgn tﬂe di spl ay
cou V56 SRLH GMELT.d C n tions for the type o
conf i guragion #gfrorlmait( i on t eas% acai%g\éb%%nw?ﬁﬁﬁ]?’%}%g‘gc&nﬁiﬁ%harc%@-e%nd type of
schedul i ng T N0 el g?ﬁd?ﬁ“’a”d?‘é‘**‘??ﬁ“%é@fﬂivéﬁedmmtl c device, and previously
transmtted schegubng.l netion. A di ay 60 can also be configured to
show i nformation recel f/e &?g 5m AP eBEEPY ag‘é fodth g disgfpsiduissed above. ‘

ordance with one embodiment of the invention. This confisuration conforms generally with



Ft-G5-showsan—imageof ~a  conmmuni cation devite 80 Wth the display 60, 7in
accordance with one enbodi nent of the invention. This configuration
conforms generally with - 14 - the conmuni cation device 40 shown in FIGS.
2A-2E and FIG 3, with the user inputs assigned specific tasks. In this
configuration, button 82 is an on/off switch, button 84 enables a new
schedul i ng program or saves an mputteid schedul i ng program button 86

del etes i npugied | unm rmat.i on,. and #88 enabl es the corrununication
device 80 to sen ncﬁf?"?e {858 B T FIE-Poydiheasa byitemsiedr t her user
inputs are c%E‘PPﬁ!?Cw‘FSeB& Ehi@ﬁﬂpﬁgymh@ebww%wan wmmdoh,@ﬁm‘mml&ids@ adly MODI | e
robotic deV|@ﬁﬁunﬁbgm&y&ts%a%@}p@{e@ydh%g@gggmgo%g foryar g;pu%gmmnd butt on

92 providin provi a "turn right"
command to gjﬁ é’m%a% D Efmi %"%“%W f&fP%""ﬁP%?F"’B@%IﬁWd shrfdine é@rmwon he

communi cat i ona Wby dwicg Fuglm fmrmtsgs netfiglddyo Wittt dirt@bon@f ofhband e 2

FIGS. GA- GC s oboat dooius PR Bbrobiuill AeBr LONPUNLESL 0N, dPVvi & Wi th 2
stationary or ile devi ce. system con ﬁ tion 100 shown

boti c
in FIG GA roﬂﬁﬁﬂ’r‘ﬁligt WW%W@@&EW@%&%W@@M@ﬂ%@#@ﬁhe@at e through
a wrel ess @We‘é&emﬁaﬂvﬁ@m& @itbdied in 0k chotbicafon svito Bl doBiohRR0kl.G. dgvi ce 104
and a st ati g@pagyd, @bOtl c device 106. In one enbociinient, the wireless |ink
consists of an Msignal 108, which can be sent fromthe conmuni cation '

device 102 to the“gfﬂﬂbﬁft-ecafﬁﬁvaiaﬁkzﬁs‘aﬁtokmﬂtﬁéx &Q@nﬂcﬁﬁ@k&i&e@%ﬂ ces, in this.
confi gur atl%mmr%&{er&%ca% ”%!@Eesys %méag @Q%&Qgﬁ%\ﬁg%go“ ¢ devi ces

to the comuni cation device In this.
system confEEIPgtiryirvicsioh @(S‘Pﬂf@ﬁﬁ o W’»’é@m thosheh arfioiewatinerioceit: be -

comuni cat e@thérmmdﬁemeﬁmmic@iashwmQeyktﬁ@aée@%b&t:@dévk&?z%‘)ﬂht 104 and =
stationary J0§ ce n n such as, but not |inited
dﬁ%%& agg\flhkceizs:%% ?R gtﬁf%)ga aé@f%@i%gck to t he

to, status reports and error
communi-cat | GREgE ipgletigRed P@’mnto 1@@@@@%@%%&%% deviceal einati ve

embodi ment synigeieomminiahions e o6 siAdCan AT AaL5 ALt on ! fh a
en sen e

si ngl e nobi . fo tionar bot| c device, at can

communi cat ed%f %oran%%llg%e% T(% %’f’#% ?/W‘é% G&Wﬁ@éﬁf%@hﬁﬂ%m the need for

addi t i onal °PYRkirRgEits: cehe copmvrinied &t Bnocdevinoaiod BRice 10 of i Sorgondd gur at i on,

mul tipl e nmabi dusiokB4 00fobsite bviRDBHM kOBt ARQLLC 1d Aé'n%ﬁémg%‘ st?g? gtonf 'bg“red
robotic

schedul ed, an ntrol l ed thr h i nk "W t
devi ce. q‘/ﬁp I{’P"%gca'ﬂ 'ée communicated %a!&g to the commumnication device E}? from the robotic

devms‘ In alternative embodiments, the communication device 182 can commumnicates
mformation to z single mobie 104 or stationary 106 robotic device, .tﬁat can then send the
communicated information to Arther devices divectly, without the need for additional lénking s
the communication devics 182, In this configuration, multiple mobile 184 or stationary 106

robotie devices can be configured, scheduled, znd/or controllad through a link with only a single
robotic deviee,

In the system configuration 126 shown in FIG. 68, a mobile robotic device 104 is
linked to a communication device 102 throngh acable 122, The cable connects both devices
through communication ports loeated on each device. These ports can be z serial port, paraliel
poris, USB ports, IBEE 1394 “Firewire” ports, P&/2 ports, modem ports, Bthernet network pcm,
or other appropriate communicaiion ports. In one embodiment of this svsiem configwation 126,

.. the cabk; oon.n@cf;ia.n 1Z2 can be used to quickly load configuration information into 2 mobile



In the system configuration 120 showi in FI'G 6B, a nobi'"e roboti ¢ device
104 is linked to a conmuni cati on device 102 through a cable 122. The cable
connects both devices through comruni cation ports |ocated on each devi ce.
These ports can be a serial port, parallel ports, USB ports, |EEE 1394
"Firewre" ports, P5/2 ports, nodemnorm Ethernet network ports, or other
appropriate comunication ports. In orté-enbodi ment of this system

configurati Ofockigfericl 118, SAM £ AMBELL 0N JP8 G 1PE SOl O Gui ckly 1 0ad

configuration information int
syst em conf i GOFHEHPHe 3 PowsTobefiadsvipraty SaY confiaigind infondtionun b.ttﬂS&nOI nf ormati on

into a stat |ﬂmaembarsmﬂ@tsbmdsﬂﬁg/fuﬁﬁmﬂ&@mm‘él&ﬂa%s«ﬁ&%b%ﬁ%ﬂr&%@a& tion can be

used to eithgr. S ction on the robotlc evice, or
upgr ade or repﬁ%e%%%% il &I}&ug&i&ém S g‘%mﬁg{mfﬁgﬁﬁti"?&‘ TFeRiire s P48 di scussed

above. Aft er'o¥tieRewn i gliledis: gﬁ ol firompici o viia Subeevhediagethridteongh t he
cabl e 122, teherotiabh@sich2s fane &&nfuﬁ%‘d%ﬂhﬂr@&z&m&e%bgqf ézésy&n JE%QI mation and
contr ol |nf%%g,&ﬂgyst%§ Gntﬁ%mm @? cat ed to the ro ot| c device using a

Wi rel ess connecti on, f conf i guration 100 and FIG 6A

In the system confﬂ;wgyag&rhaﬂ z§i3@¥ﬂ&w§;£lf botic device
104 is |i nk%% &%a conmuni g%%%}}é’%ev c 11(%%: a?%ﬁﬂ%(}%ag{mta%{ﬂgconnectl on

132. This ditect ‘CONnEctiBAEL sy rongesig & c?ﬁ%ﬁ’é’é‘ﬁ?‘@?ﬁ%@rt on the

communi cat i & gl o emaloconneeiiva portrat tesadim@etds et 18, ﬁz@dﬁ&:@a&&ﬁﬂ@@t Ion port

on t he. mobi s e el 56 AAon OBk kDl 82 YALEM.CONL Guraty on 130 can
“Ona

al so be useg beuselé lg‘ﬁ] gSommun) cation devic y robotic¢
devi ce 106. |n &Y SRR BTG fo8ir Yot = seHenmm rhatire e 168 Astihi s syst em
confi gur atummmﬂwm stemﬂ:m‘ﬁ@ @ohfs kgutabiigtatid barewkd @Mt 0 a robotic
devi se, aft@hﬁ%ﬁ@ﬂnﬁ%ﬁ&lﬁt&mb&&& LD 1,90 can, be .comuni cat ed
to the robotic device %hro he w&?efmelggémg%ﬁr%%ﬁf’msmm SEBRgur at i on 100
shown in FI@ CATIHA ‘??'E‘Fﬂﬁ‘%!f»hfhﬁ@’“ﬁ%é‘mm@ﬁﬁmﬁmﬁmﬁw connecti on
port on t helig SwruinfEathom cdevitosimi 2 teanciph etk Mbdl Gt he :
communi cat | QRmEeMkGEAQ2 LR, f.Shows a bl ock

di agr am featuri ng one nethod w%g& I@m%ﬁl%l{%% el dﬁ‘ﬂ‘ﬁ?&zs THY" A5y st em

i ncl'udi ng & obotic device and a comuni cati on deV| ce. In this nethod 140

a single comuni i-Qf excan be used t |de configuring,
schedul i ng, and %g%t E?vg’%\é%‘o%d g‘t“og%rfe ’gﬁcﬁr‘g@ Wfepgntng andusing’ For g
robotic de\?ls%g@mﬁmﬂ%%ﬁmﬁ“ﬁﬁ@%ﬂ‘@t@@tﬂ@@i%@n@d@m hghiapphddaet & aggipr ogai n, or a
robotic devémmmnbedifgs LLDE OGE AN RYcoRficedRO BN ALY, ank DG -F QEIMRIGat i ON device
can be useg, tg load the required configuration |n? ormation into the robotic
device. This requires first linking 142 the communication device to the

robotic device, @brtah&fouédﬁh@m& & = Welih 83 CaRAE conmuni cation port,
or direct g&ng t| on, Jﬁor?\gh aut h e?ltl cg‘f%gmgﬂ? PPRE™MT Rk usi ng an

aut henti ca o need’ﬁ%/ ‘P"é“’d‘i’@@ﬁ’ﬁt WefowBEsEer dyistenispsedithe desired
conf i gur at P&ty rﬁﬁtﬂmm«%ﬁa@m@aﬁowdnmﬂmw advitk OTHINEuE-Q RO kfindevi ce, at

whi ch ti rreim&h |M5@Qd€1&@ Nar=Ta1s) devi fter this has
been conpl gt e 1 the robof tdife!ew ce {}%wgfgﬁa%mﬁoﬁ@%%}mg?ﬁwwgﬁm robotic

devi ces tha ﬂm HCFSA ?3"8 BRORCBN TR GRtieRs! a%ﬁﬁéfﬁfé‘ﬂ%@lhe Hnigsingand 146 are not
necessary. wﬁmﬁ&ﬁ@)ﬁ {e., by hardware or software based systems), the dosired 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.



Once the robotic ‘device and commini cation device are ready for use 148, the
communi cati on device can be used to provide scheduling information or
direct control information to the robotic device. In one enbodiment, this
information is comuni cated through a wireless |ink, although a

comuni cation port link or direct Ihfic is also p055|ble For
enabling the robotic device to run acdording to a user defined schedul e,

t he scheduling inf ed into t |cat|on devi ce
150, The connunlcé??ggé3%@?%§m£%£a“ﬁﬁgg%&hgfﬁﬁgﬁr‘@%Mus °robotic device
and, upon oSCFEIRIFtoRdee Five eed B provfe siisfuding infakuativhe disesheodted i ng i nf or mat i on
can be Ioadedmﬁ%ﬁuﬂwim&M@kmab@hmsmﬂﬂmm&@t@@ﬂﬁﬁ&ﬁ&%@m&é@m@ﬁﬁthe

- e 00k AENCAL S IEN .S58, N U GaTRUSLY, Lof, based on th s

stored schedul 'ng ation ng O i c device can

start imrediately rofensfingad tlott @vibd R accordmc ta 2 usd oW shnefe, RE OVI di Ng

schedul i ng |Qé&ﬁ$gﬁﬂ} %x%%;mﬁroq$tlc devi c comuni cat i on devi ce can-

al so directly COMtrol one of 5“?%%%??%%“8?1 W@’?@bQFF%mH@Wﬁﬁé Agai n, .

wi'th the cofffiifFedier brinks\iFice tarmtiotic 6ot g, wewdrtiend eddyicfton ousieinkd8, a |ink

can be fornﬁﬂmmﬁﬁmgémwQQmm&ﬁ%e&Qﬁ@ﬁ@ﬁ%ﬁﬁéﬁ&gé%hgémQQQd&%9 %éi6gev'ce ﬁhce
e into the

the link hag cated 0 roI information enter
connunlcatloﬁggggﬁg} |s$?g¥8963%$§§ 9 RETEPETYS % Frecdop Bdtsiced devi ce,
whi ch t hen pdelie ssmeer deporidi mghdschetiie thy sbeticidaput-tatnaantdaly & nf or mat i on.
The schedul iagmada-control functions can run independently, such that the
robotic device can be controlled by the user even when the robotic device
i.s not .schedul ed &owdianproadie selleduingiatoinatinyto & tota SGRERNRA LT85 ON W t hout

any need f Aoyt 80l f QhR LA nok AndBCoAIRGLIBOL, O Lhg, lavent i on, the
control function can he configured to overru & CIFEGIT %b functlon Yo

that during& §Tﬁ%ﬁﬁ¥@ﬁm@VBﬁ%w%Wﬁ%%?wéﬁﬁwﬁﬁ%éh@ﬂ?@@%£@@%ﬁ%@ﬂW@ﬁ t he robotlc
devi ce mntHbutﬁmwmmmmg#RWWmdmmﬁemﬁﬁ&aﬂ&h&dmk&§Kw@§mﬁ&ﬂE&§Qﬁﬂmﬁ|n an

al ter nat i vengahRdl AR e b SEARMHLIAG.[yACLLOD, £30, be et gs the dom nan

function, qg t hus upon t sche e any direct
user -cont r 6PPOHHATGRH FEHPP“B&‘"%“@ i%ﬁﬁﬁﬁ%éﬂé@@éﬁfﬁpﬂtﬁ%&mmi inflermation. | t !
shoul d be noted t S fions can at.an be modified or updated
by downl oadi ng ng%?%g%@§ E?%?%ﬁﬁmmm?%Fﬁﬁ?1%ﬁ@?i %Pﬁﬁﬁﬁﬁ%ﬁP¢%cdeV|ce In

one enbodi ABHE S®be pesEolied 1@@@“@N@ﬂﬁ@nﬂmﬂv@amwsmmdﬂm&mﬂuﬁanmmlso be

conflguredﬂwmmkﬁﬁmhi&Mﬂ@ﬁ@g@ﬁﬁg@%&é@&&ﬂﬁ%&ﬂgﬁgggm&g ication device fo
anot her de not | i | apt op ot her
progrannlné&&ﬁmﬁﬁggﬁ%?Fumﬁ%%%mm%ﬁm%m?ﬁ@ﬁTFmﬁ%ﬁﬁﬁ”ﬁﬁg%ﬁﬁﬁﬁﬁW%%I|on devi ce
and the -Tion sp HFduing dvduled swoatn uipecas Ghsdimbitcbyrolgdat@diddvieet t he :
requi r emeniyBhoaf WMQ uz!#xfﬁﬁé scBRGl. AN ANGEPIRAE $o Qz%‘?%%hé%x@@%% %’“E’g%:‘ system

nanufactur rs. The invention in other specific
f 0 F MEout ggé%ul?nfg fing GB can be sef as ths iiom{s]mm function, and thus upon the start of 3 scheduled P ,

‘casi. overruls any direct user control information being communicated at that fime.

It should be noted that these fanctions ean af any time be madiﬁed 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 commmmication device 1o another device, such as but not imited o 2 PC, laptop, or

other programming or diagnostic tool. Assa regul, both the comepunication device and the



spirit orial characteristicts thereof The Toregoing enbodi ments, therefore,
are to he considered in all respects illustrative rather than I hniting the
i nvention described herein. Scope of the invention is thus indicated by the
appended cl ai ns, rather than by the foregoing description, and all changes
that come within the neaning and range of equival ency of the clains are

intended to be enbraced therein. - 187- What is clainmed is: 1. A robotic
system conpri.sing.. a nobile robotic device conprising a processor, a
stationary c a%ggﬁgmﬁaﬁfgﬁmg%“ﬁﬁ?%ﬁ“?ﬁgmﬁﬁﬁﬁﬁ?%sﬁ@ﬁﬁﬁ%mWé@%Wﬁ@$M a

hand- hel d r &RtPEeddB P eaes mpufaters brsomithe nobi | e robotic device, the

handhel d renote deyi ce characteri sed by conprising: .
‘ el%e mvenf:?an may ot embo ;ed?u oti%:r specific forms W?&out departing form the

spirit or essential characteristics thereof, The Toregoing embodiments, therefore, are to be
considered in alj respects iflustrative rather than limiting the invention described herein, Scope
of the invention iy thus indicated by the appended claims, rather than by the foregoing

- deseription, and all changes that come within the mezning and range of equivalency of the claims
are infended to be embraced tharein.



a plurality of user input devices, including: (i) a start button
arranged to provide a wrel ess rendbt® si gnal directing the nobile robotic
device to immedi ately start an autononous m ssion by |eaving the stationary

rechargin (i1i) a dock button arranged to provide a
W rel ess rq'g]grgfS G?a%h%ri%l directing the nobile robotic device to inmmedi ately
return to the stationary chargi ng device; and (ii1) three

buttons ofs a b;qtrggggcgy@@mcoaf{pﬁgﬁ@ed to provide a wireless renote signal of
di rect control nove the nobile robotic device

forward, left,? gvarf’%‘f:de‘”ce Compﬁ?mq %é?fesﬁgpl urality of the same user i nput
devi ces, in a disffiemerdhafgirgcievientodédd theapbadingedeetreiurrécei ve: an operat or'

input initiati an%eﬁd r@g:o%%eQE? §é§:@?a%‘flrdnpﬁe bR B4t @Bvice, the han@N oper at or’

i nput of schedule 1 nformation he robi | e robotic device to | eave the
stati onar yneé,fh'awgﬁeﬁgvswa@@tqr&esﬁéﬁa'ﬁ%ﬁ%t onomously according to a del ay
determ ned by @tpul’ﬁ@%fu@ﬁ@xp&fdeﬁic&elnelﬁﬁx@@ time, a selected date or a

sel ected day; ar‘RM ﬂnm gaar‘}tgelaé){c}ip QRIEGHR0s %ﬂot gﬂ@?c“ ng the

hand- hel d renote deX |E“cS erobt I ¢ device or with the
stati onary chawigctiop tHeviobis, robaiid device to immpgdigtely sier amavieromtsfi tter for

transmtting frn%lohBﬁzeaaﬂéime%{a@loﬁawm&ﬁrﬁ%vcie@@eto at |east one of the nobile
robotic device and the stationar wherein the

remot e device incl dﬁ)easdoé‘kBF‘E"SI%ﬁXQﬁqﬂP'gﬁ?‘gﬁ‘/wgﬂeS&ﬁ%m%t?8'19”%* i nput of the
schedul e i nf or reédtingthe mdi{etﬂneoﬁnrdem%tsmnmeﬁmteiheammmthestawmeilyi c device is
arranged to re%% %’ﬁ Borie! representative of the schedule information
fromthe hand  enot e eV| ce, and control the m)bl | e robotic device to

| eave the stati onar§i) treerkyiiar epricn NEREINGRhE FFRYdeRVSiaTRdul e

i nformat i ORmote signal of direct control commands to immediately move the mobile rabotic

device forward, left, and right,

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.



2. The systemof claim1, wherein the nobile robotic device is adapted to
transmit-information to the renote-d@vice via communication connecti ons.
-19- 3. ;I'he_ systfem offany precedi ng clai mwherein the command is
representafive confi.guration. intor pLan. .4 : fe AN recedin
cl ai m wher®i n tTﬁ%sW{?B] ?“%W BBeEe Cpé'%wg%%g%p%oﬁ?}ggéssr%&o%g eo? }s/t 8ri ngOI )

I nf or mat i otunfigwsAionafdreetioof controlling a nobile robotic device conprising a
processor, the method conpri sing:

4, The system of any preceding claim wherein the mobile robotic device

comprises a memory for storing information.

5. A method of controlling @ mobile robotic device comprising a processor, the
method comprising:
nroviding a stationary charging device fo which the robofic device refums;
providing a hand-held remote device separate from the mobile robotic devics,
the hand-haid remote device characterised by comprising a plurality of user input
devices, including:

(i} a start bution 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.



providing a stationary charging device to which the robotic device returns;
provi di ng a hand-hel d renote devicezgéparate fromthe nobile robotic

devi ce, the hand-held renote device characterised by conprising a plurality
of user input gﬁvi S, i hg: : Is) e dput t on t hat
provides a-wr Iee@%ﬁ?de%@@ %?’Jg% Gd?ﬁ?eer?:i? fhﬁgco?ﬁgngngg?iﬁzébggoti c device to

i mredi at elcgnfgti@tion iaferneaiibdnonous ni ssion by | eaving the stationary
rechar gi ng devi ce; (ii) a dock button that provides a

wirel ess renote signal directing. mobi L.e robotic. device to i nmedi ately
retumto the sfat WBW&?V"”EH%"?"&"H%’ %5’275‘{“'2%?’“ fd" RIS BYLS (iii) at Ieast

t hr ee but teR$iek aandatrt onstorimg Urtfortiaign. provi de a wi rel ess renote signal of
direct control commands to i medi ately nove the nobil e robotic device
forward, left, and right; at least a plurality of the sanme user

i nput devices, in a different function 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 charging device to operate autononously according to a
del ay determ ned by at |east once of a selected tine, a selected date or a
sel ected day, and transmtting fromthe hand-held renpte device to at | east
one of the nobile robotic device and the stationary chargi ng devi ce,
wherein the method further conprises sending a command representative of
the schedule information fromthe hand-held renote device to the processor
on the nobile robotic device, receiving the command at the processor and

t hereby controlling the nobile robotic device to | eave the stationary
chargi ng device according to the schedule information. 6. The nethod of
claim5, further conprising transmtting information fromthe nobile
robotic device to the hand-held renote device via comunication

connecti ons.



- 20 - 7. The nethod of claim5 or claim®6, wherein the command is
representative of configuration information. 8. The nethod of any of
clains 5 to 7 wherein the nobile robotic device conprises a nenory for
storing informati on, REMOTE CONTROL SCHEDULER AND METHOD FOR AUTONOMOUS

ROBOTI C DEVI CE ABSTRACT A et hod 2of scheduling a robotic device
enabl es the device (26, 104) to run autononously based on previously | oaded
comuni cation device (12),

schedul i ng i nfor, iLon. The nethod consists of a
such as a hand-ﬁgﬁ§%ggﬁﬁqﬁgﬁ§§ﬁ%%¥L$ﬁ%WD@55“9??@8#%7@&9%@Qﬂ the robotic
device (26, 104), or bad schedulHarpHhbevioati on into the robotic device

such that it will carry out a defined task at the desired tine w thout the
need for further external control. The comunication device (12) can al so

be configured to load a schedulinéﬁgﬁﬁﬁpzation programinto an existing
robotic device, such that the robotic device can receive and inpl enment

schedul i ng i nf or nEhdi@R of EPBYANGS BboticFdelice dnables the devics (28, 104) to run
autonomously based on previously ioaded ssheduling information. The method

consists of a communication device {12}, such as a hand-held remois davice, that

can directly control the robotic davice (28, 104), or inad scheduling information into

. the robotic device such that it will catty oui @ defined task at the desired fime without

the need for further extemal contfrof. The communication device (12) can aiso be

configured to lvad a scheduting application pragram into an existing robotic device,

- such thaf the robotic device can receive and impiement scheduling information from

8 user.

Fig. 1 C ’



