-1 - REMOTE CONTROL SCHEDULER AND METHOD FOR AUTONOMOUS ROBOTIC DEVICE
FIELD OF THE INVENTION The present invention relates generally to the field of robotics
including the control of an autonomous robotic device and, more particularly, to a remote, control
device and associated method for inputting schedule information via IR signals to an autonomous
robotic device, such as a cleaning robot. BACKGROUND OF THE INVENTION Robotic
cleaning devices can be used to dean a defined arel based on a program - --stored in the robot's
proceor. The purpose, of these devices is to eleanefficiently a room without the need for a user to

physically control the cleanREMEAES GHERGLACTHREREIEI A SARBBHBOFIRbeing cleaned. This
can effectively-reduce the time necegsdii3ioOhEEISe REIG CABEBAEHUEe noise pollution by-enabling a
room to becieaned without the need for a user to be . present, or enable an elderly or.disabled person
to-clean a room which would otherwise be difficult or impossible-to achieve without aid. A
number of methods for achieving this aim are currently in use. For example robotic cleaning devices
are available which allow the movement of the robot to be controlled directly by a

remote.communication device to either fo%g Bgtp}%efine%%y@ej\?mmands from

The present invention relates generally to the field of robotics inciuding the control of
- an autonomous Fobotic device and, more particutarly, o 2 remote control device and associated
‘metnod for inputting schedule information. via IR signals to an antonomons robotic dewice, such

25 a cleaning robot.

BACKEGROUND OF THE INVENTION
- Robotic cleaning devices can be used to clean a defined area based on # :p%‘ogmm
~Stored in the sobot’s processor. The purpose of these devices is %o slean-efficientiy a room
.. without the need for a user i physically control the cleaning devi&;, or even be in the room
when the floor is being cleaned. This can effsctively reduce the time necessary for household
chores, reduce noise pollution by enabling 2 room 0 be cieaned without the need for a user fo be
present, or enable an elderly or disabled person to.clean a room which would otherwise be

difficult or impossiblefo achisve without aid.

A numaber of methods for achieving this alm are ﬂuwsnﬁy‘in use. Forexample
robotic cleaning devices are available which allow the movement of the robot to be coniroiled
. directly by a remote communication device to-cither follow a path defined by commands from
- the remots device, or to Tollow a cleaning path based on a program stored in the robot. These
- devices however require a user $0 be present in order fo-conirol $he motion-of the robot or

directly implement a stored cleaning mission.



the remote device, or to.follow a cleaning-path based on a program stored in the Tobot. These deévices
however Kquire a user to be present in order to control the motion-of the .robot or directly implement a
stored cleaning mission. - 2 - Devices are available which allow a robotic cleaner to be controlled
remotely from a separate electronic device, such as a PC with a wireless communication attachment.
These devices can therefore be controlled from a scheduling and control application program within
the computer, thus allowing the device to operate without the need for a user to be present These

devices require 2 separRARG0.bE EWHINAIAND 5 Jketbeormmunigaiqnih fng robotic device

before it can carl% outa task and complete a scheduliﬁn% assignment obotic cléanars are also

oS LB e it SCHEHIHG s G SeRtRiPsHrsHagioremtdiseerobotic device

available Whic"ﬁj a
using buttonsJ8tste b therdorevicesitsdkdina resiiltiithis devisereaapRitaPRamMOUshLORce a

schedule hasdoagiupysiealbnpuldaiaiihe shalic ARG HRNE ¥er, 1S dayice does ot allow

scheduling information to be communicated to the device from a remote controller. As Fésult, the
device would 1ot complately il e BEGIE B Exliphap srouemisnieonifotierrdieiid down, and
input the schégtifngsifeforimationmyaty 2 Balsodutehiitait ihenability:okihagiavice to be easily used by a
person of limited mobigg. None of the current robotic cleaners allow all the desired functions of a

robotic g robot to BESHABRIFGT AR TmshisieNoe: withioutiensed: fohdduther external

control. The devivet dlnfentbtiavaitakile xequird-eitieriag emakseuelo £onirakihe scheduling
function, or agligectphisical ipput.of the scheduling information through user inputs on the robotic
device itself. Allowing a rohotic cleaner to runS é%%g%%é%?yﬁglas&c e&%&]ﬁ%"%f%@ﬁ%out external
input, receive U c & g torifiomoapostablel remote

i ivé’ B%%?@H*Cf HNTE Bicietive daeeroaphiti st hformettiondiom bigi

device withotst @iréetiphirsicalreantacirasitbalss alewithe: rehelickleanss donbg-iegily, controlled _
.remotely frompthe fable remote de ice, if required, would greatly increase the utility of the
robotic dieans: ano(?ﬁb%%g‘g)r’] %E!le e} ange%}({r{gﬁ% bcn%r&gwn,qana input the scheduling mformation :
... manually. This could limit the ability of the device to be easily used by a person of limited

mobility.

None of the current robotic cleaners allow all the desired functions of a robotic
. cleaning robot 1o be enabled from 2 single remote device, without the need for further external
- confrol. The devices currently available require either an external source fo control the
. scheduling function, ora direct physice] input of the scheduling information through user inputs
on the robotic device itself. Allowing a robotic cleaner o ran autonomously a scheduling |
application without external input, receive updated scheduling and other user applications or
- information from a portable ramnte device without direct physicéi cantégt, and also allow the
. .. robotic cleaner to be directly controfled remotely from the same portébie %&mote devioe, if and
when required, would greatly increass the utility of the robotic cleaner and'bmaden the range of

applications for a user,

From the foregoing, there is a need for a method and apparaius to allow a robotic
.Cleaning device to operate autonomeusly to a remotely communicated user defined schadule,
without the need for a user to be preéemt or for a further conirol input from a}l“extcrnal source, §t
is also desirable to provide a single portable apparatus that can Ioad the configuration
- applications into the robotic device, select and communicate scheduling information io the
robotic device, and control a function of a robotic device hased dn a direct user command, to

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



applications for a user. From the foregoing, there is a need for a method and apparatus to allow
a robotic cleaning device to operate autonomously to a remotely communicated user defined
schedule; without the need for a user to be present or for a further control input from an external
source. It is also desirable to provide a single portable apparatus that can load the configuration
applications into the robotic device, select and communicate scheduling information to the robotic
device, and control a function of a robotic device baséd on a direct user command, to improve the

utility, efficiency and usability of a robotig; glaaninagesieeyanadMMARY OF THE INVENTION The
invention provides a methad and agglparﬁtus for c%rnfi uring a r%t])otic device to operate according to a

user defined schedule. Upon conguratioh ot the T SBotRrasvicter foe Huina & Bhaisdpdratss al lows a
user to input SEREHRFIGTHISAmaten infhechotidtic Wevicentising ar eMmibiecbomriusmication device, after

which the robetisdevige:iscapabinwef PReralingwihesirIHEhSsJRRYL E%%%&é?é«ﬁ%t&%gfmgte.
IC device,

device. The cg nication device can also be used to control directly a function of the ro
" or to receive in%%;h%gtfgﬁ%?‘gﬁﬁ%ﬁ%nr% ) eft‘%g/@@?%h%r%?o%%vfﬁ%?éﬁ@m%\ﬂ%?@%ffwmtion may
provide one oFhBYEsT inuttBliove nepfeatur sanite dmdcentiodionent:ofdhe: itwentian apConfigdration tool
can be used to canfigureyPhalisAeYies -farmm@g@;@9@9&%@%@%%%&%@%%@% gonfiguration
onfl

~ tool to the robgjic. deyice, authenticating the configuration tool, and loading, via the ¢ Guration tool,
information . into th

e OOt He iR R ISHE b 40 i SEHva RRARSH &t tHe Py Gdbv i teslinthe
information |d&#&tinto the robotic device can include a scheduling application program to enable a
scheduling capability of the device. The loading step also allows the communication device to retro-fit,
“ reprogram, and upgrade T ERREt § i RBAPBraReEEREto ikeoabarpdiecntigure 4n one
- configurationr@iafiederientits thabhidkcbnnettingtheftnnfigurationiaotiedharehaticggyice can
~include a conimdnicalieiPa g Te otdimited to a serial port, USD port, or
- other app'ropiﬂ?t%lgorgmugicaﬁg%l lgglr%ﬁ%%eﬁ%gﬁ%ggﬁﬁg %hd! étr#ée con , Lﬁ%ﬁxg#??goi?%}éﬁatﬂ%
~communicaté throagh & cABIE pRIGHRYFRE e keHirAim cAlsr pfivertacivae Veeinfemmatidternative
configuratiodothedfptiktiretbetndhére onfiihaticnsthelaing Apsitebstisdevise.canhe,a direct physical
connection, wiesgin icerinely rial port adapter, or other communication port
adapter such as ?#Ugﬁ%ﬁﬁ%ﬁoﬁg\iﬁ%%ﬁ%]@égg%%%ﬁ%/ﬁ%r%g%q?e%saglée68%%%1}{??@0& &rtetice. In a
further alterﬁg%g/“eiéé?ﬁfﬁ%f@i(?ﬁfiﬁf’@’?@ﬁgfﬁ s MpEBRTgddE ovbdiedmdse inkothiiowgh a wireless

connection, wherein aremote signal, such as an infrared, radio frequency, or other appropriate
frequency signal, is used to %aé%ﬁ%r%ﬂ;%h YoM the éﬁ%ﬁ?@%%%?@?ﬁ@%ﬁ%@ﬁéﬁ%@

robotic device can include a communication port it each device, such as but not mited to 2

- serial port, USB port, or other appropriate communication port. The robotic device and the

 configuration tool can then cemmwn@cate throngh a cable plugsed into the communication nort
of each device, In an alternative configuration, the link between the configuration tocl and the

. robetic device can be a direct physical connection, wherein one device includes a maje serial port
adapter, or other communication port adapter such as a USB connector, which plugs directly info
a female port on the other device. In & further alternative configuration, the robotic device and

. configuration tool may link through a wireless connection, wherein & remote signal, such as an

infrared, radio frequency, or other appropriate frequency signal, is used to load information from
the configuration tool to the robotic device.

The scheduling application program loaded into the robotic device can enable the
robatic device to implement further scheduling information from a remote device. As a resull,
the robotic device can be enabled to run autonomously based on scheduling information loaded

. into, and stored in, the robotic device without further user input. One embodiment of the



The scheduling application program foaded into the robotic device canenable the robotic deviceto
implement further scheduling information from a remote device. As a result, the robotic device can be
enabled to run autonomously based on scheduling inforrnation loaded into, and stored in, the robotic
device without further user input. One embodiment of the - 4 - invention allows the remote device to

be a hand-held input device that can communicate with the robotic device through a wireless
connection. One embodiment of the invention ifcludes a method for configuring a robotic device
for autonomousvasesr ARG the. i [N0); S ﬁeﬁ#‘[‘l information in a remote device, linking
the remote dex\gge tother b%dﬁ?gfﬁgﬁgﬁﬁggﬁéﬁhe mE%é?%%ﬁ%ﬁ%%%W@%&%%ﬁ?g

[
information fraf The TamoEL SRS ES R RoBEROevice, and storing the scheduling information in the

robotic device. The linkdpetwaendhe rohotic device.and.the remote device can be a wireless
connection, or.any other linking method, suc %{?t lgé?‘eld Se%éi}lﬁ%%} KB Soatizuring pygRRihEPEReduling
information haS BEEACHBPE 45 HirdEisctie Tavietssiewing speratdrirdouardarios withthiswtered
scheduling inférkiratibnroxsre desiultdhe siosed sohedlingdofaupatian.enahlesfhe:rohptic device to run

autonomous|y.yitheut furthertset DKL e.embodiment, the stored scheduling information can
include the date, %%%é and/or time at w}i]ié%]glt%%afgﬁ%etfg S G B SR g SRR UMber and

type of missioh t SRS BPeitdrdcheditdigitiptreen the mbothalosmboditentofibesinyeation

includes a methodiskee mmunicatingavitiaobeticievieesthis metbad.includes the steps of linking a
single communication device to the robotic device, authenticating the link, and transmitting information

from the communicatiGREfNceertiar srbmrationive bemoteirithaitransmitediformatigndncludes

- controlling a furstivfeatsthetaioticeesiaenang atdRasiana of canfioring the johgtic device and

providing schgguling information for the rabotic device. As a result, a single commun%cation device can
provide multiple fu_nctionéﬁ‘@g%t Eeﬂéoof% ?’(_) SEhe At Ay AT RN T SH Bravsehame divise. In
various embSaPEMETb R EFRsTHeRt iRG infansatieteckirifohwiationicandnc ludi-contrel apischeduling

information, GontakansheanfigurasgiineiTialiom. 698l SROTOWALIGN 0 seheduling, nformation.
This control,,sbﬁgmigy{a&pn, and scheduling information need hot be transmitted at thé'sAe time, but
can be communicated independently, and at different times to enable one specific aspect of the

invention. The communisatiomagriseMseadalansmithis.formation can include, butis not limited to,
a hand-held?g)%@%:g d,evic?ﬁ.a P%},{ﬁjaptop, and a Wirelesseco%%ré%% ion em\ﬁtlﬁ:(gg%‘%.1 n'ofié embodiment
IG QOVICE,

of the invention. the mathod can TiHHSPITEE S tReS i e dginsis rrmtominsiontiryirotiotic device to

the commuriRiStieHdércetiphiitiferination anansmisiechir e thedebstie desa.ca0a6Hde, but is not

limited t0, aBe@iEOfr 8RABLAPOWRE, wherein the transmitted information includes controlling a function |
of the robotic device, and at least one of configuring the robotic device and providing scheduling
mformation for the robotic device. As a result, a singie communioétibn device can provide

muliiple functions for the controi, seheduling, and configuration of a robotic device,

In various embodiments of the invention the transmitted information can inclyde
cortrol and scheduling information, control and configuration information, or control,
configuration and scheduling information. This control, configuration, and scheduling
information need not be transmitted af the same time, but can be communicaied independently,
and at different times to enable one specific aspect of the inveniion. The communication device

- used fo transmit this information can nclude, but is not limited to, a hand-held remote device, a
- PC, a laptop, and a wireless communication device, -

In one embodiment of the mmvention, the method can farther include the step of
fransmitting information from the robotic device to the communication deviee. This information

~ transmitted from the robotic device can inciuds, but is not limited to, an error Tepost, & power



- 5 - level report, currently stored scheduling information; a status report, authentication information,
and a user maintenance report. One embodiment of the invention provides an apparatus for
communicating with a robotic device. This apparatus includes a memory for storing information, at
least one port for communicating with the robotic device, at least one authenticator for authenticating
the robotic device, and at least one transmitter for transmitting information to the robotic device, via a
communication port. The information communicated $o the robotic device includes information for
controlling a fyngti otic device. and. at least one of configuration information and scheduling
information fo?é}%%!c%gqét%%ge%gégt%.air??%ﬁbg%eﬁ:nﬁé{%%ng?ng %&?ﬁ%’ﬁstf?ﬁ%%‘a%ﬁ Pt Ba P SEBeiEeive
information trARS AtEdCHBienEREeiERtC device. The apparatus can be a hand-held remote device, or
other communication dgvice, and fther itrﬁé:ludeta wirele%s communication device. In one embodiment,
the apparatus can include a gflspi%y, aNowing A USSFIBEM RSFATRSH SeEEBrItEiravitiitRe running of
the apparatus®atls dpperatiis eprraise iebideie atdeast fonswserifiputiatiowingsthadiser sor example,
to input informakiers.oemiménisaindio e pelis dvikesia gty canitalanglign,of the roboric
device throug‘ﬂﬂc\;ylreégastsg canne céh%rr;f.t%plipad information from the robotic device, or search for or
control a function Bﬁhe remote device neelt TVAHGHS BrBstm antesrricgspisratida the user input
can include, BOfREURSElinree G hs s\Witehtienjoystickjatblitch: atotcheseasitiveipadiasatier-ball, and
an acoustic ifipuieBtiAs AAIGe FUWRBES device, dNANAINEEEMPAdIMENL, the invention can include
a robotic dev 8&%@%”}% _m%?a 2 %e%gr bfotjr storing information, at least one port for receiving
infomaation from aqgmmunlca iOh device aAd 5f1d48r sHEsiiserriBrbrthu therarasay the
communicati®fPdexite infhraveden o stedfinfotim atiorddeltctes information for controlling a function of
the robotic device, ang at least one of configuration information and scheduling information for the
robotic device. This contratPEGHR ARG aR e remrif g iforr it remanistive dedeive at the
- same time, 1S8E &gfrrendedivedivide sendentiyjiandesicdifferentdimesminenaiisnaseacific aspect of
. the inventionaciude aﬁgggggm%ﬁg\gggeﬁ@gggtﬁ%%&%ra%%c@ tgnamausly witho %}Jurther user input

based upong,cheg‘lﬁli information received from the communication device. s fipon loading of a
scheduling &ppf ?0%?8%?%?%@%@%@@%?@”&%@%%@Hiﬁ’ﬁ'ﬁ@ﬂl@@m@ampmn enable
- the robotic deviesttsfumasiotondmaousiyaceritin géadheid aseinedisshoduling = Baifognation. The
_robotic devigg:eandeonsishalgithela.maebile.robotic device such as a cleaning robot, or a stationary
A B R T R rs

robotic device. I%ig)ne embodiment it can also include at least one tran Frdifsitting
information {6 TR ‘CoMARRLZBRCHER Ridhsrepatafvtive b datvatienmebmibmasncéansist of a robotic

system incladpagtoatibauser input can include, but is not limited to, a swiich, & jovstick, a button, a touch

- sensitive pad, a roller-ball, and an acoustic input, such as a voice conmmand.

In another embodiment, the invention can include a robotic device that includes 2
memory for storing information, at least one port for receiving information froni a
communication device, and at least one authenticator for auth enticating the conununication
_device. The communicated information includes information for confrolling a funciion of the
robotic device, and at least one of configuration information and scheduling information for the
robotic device. This control, configuration, and scheduling information need not be received at

. the same time, but can be received independently, and at different times, to enabie one specific
aspect of the invention.

The robotic device is adapted to operate autonomously without forther user inpur
based upon scheduling information received from the communication device. Thus, upon
- Ioading of a scheduling application program, either pre-instalied or by 2 commumication device,

~ @ user can enable the robotic device fo run antonomeusly according io the received scheduling



robotic device and a separate tommunication -device for communicating information-with the-robotic—-
device. The communicated information consists of information for controlling a function of the robotic
device, and at least one of configuration information and scheduling information for the robotic device.
In one embodiment of the invention, the robotic device can also transmit information to the
communication device. In one embodiment, the communication device can be a hand-held remote
device, while the robotic device can be either a mobile-robotic device or a stationary robotic device.

BRIEF DESCRIBTION. ¢ AIVINGS . .The objects and features of the invention can be
better understood with g%f;[eﬁgce’%)% fhe drawings “RESER "&*‘B%@%?%ﬂﬁﬁ HREEaTHRE AT hEl@RitENngs are

not necessariky {8-<AI& 2 HrRENARRe A SR gerrsriybsingrplbcechsp awiltiestt asingothe principles of the
invention. In thesdeaiings nlikedamendisainy esddedngdicatedike:pagts throughout the various views.

FIG. | is a block diagram showing one configuration of the-communication device and robotic de\(ice
system, in accordance Vit sivthernirsdirtient chtie tavention ofkl Ghikdsyaashematic kentend view of

the communicaiiais w&m@a&@@wﬁéﬂ%ﬂ%&e%a@?&%&ﬂa%ﬁié’&ﬁ@g‘%%@bo%%%}}e"f ine .
invention. F'@oﬁ%ﬁciﬁe%éghﬁ@%gc to ,vig\%,o the communication device of Fl KE&B IS a schematic
left-side view of the communication device oF ETEI S0k Srpferpaipdiranatrriirasidangiéa of the

communicati6h@etnbeisrrice and # Ies2Ed o rechprattic rdarench e ok thaearpaaication device
of FIG. 24, for tafihoik mvaachemalisessnsetvay pnaldhencamununication devic andior
i ion: i en front cover, in accordance with one embodiment of the'i ion. -7 -
-Conflguratlonn&&'}n\g&&@{? Y commumls;at?{m aevice. in one embodiment, the communication device can be
@ hand-held remote device, while the robotic device can be either a mobile robotic device ora

stationary robotic device.

BRIEF DESCRIPTION OF THE DRAWINGS
The objects and features of the invention can ke better understood with reference o
the drawings described below, and the claims. The drawings are not necessarily to scale,
emphasis instead generaily being placed upon illustrating the principles of the inventidn, In the

drawings, like numerals are used to indicate like parts throughout the various views,
FIG. 1 is a block diagram showing one configuration of the-communication device
and robotic device system, in accordance with one embediment of the invention.

FIG, 24 is a schematic front-end view of the communication device and/or

configuration tool, in accordance with one embodiment of the invention.
FIG. 2B is a schematic top view of the communication device of FIG. 24..
FIG, 2C is a schematic lefi-side view of the communication device of FIG, 24,
FIG. 2D is a schematic right-side view of the communication device of FIG. 24,
FIG. 2E is a schematio rear-end view of the communi cation dévica of FI(3. 24,

. 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
nvention. ' | |



FIG. 4 is a schematic display for a communicationdevice and/or tonfiguration tool; in-accordance with—
one embodiment of the invention. FIG. 5 is a schematic top view of a communication device

and/or configuration tool with the display of FIG. 4, in accordance with one embodiment of the

invention, FIG. 6A is a schematic diagram illustrating a communication device in wireless

communication with mobile and stational-3r robotic devices, in accordance with one embodiment of

the invention. FIG. 6B is a schematic diagram ﬂﬂjétrating a communication device in

communication., througf@. mw&ﬁﬁiﬁﬁ'&@ig@ﬁﬁﬁﬂgc‘éﬁﬁlﬁnw&%@dmglﬁiﬁ%%gc 5&‘4{&8 ’ %ﬁ? ccordance

with one embagdliment.ofihe.in I@% FIG. 6C.is.a schematic diagram illustrating a comffitinication
L : (LY, ik oLt : . . .
device in direct physical unication wit %n%lo%flﬁ’eb %rﬁfgﬁt&oaewce, in accordance with one embodiment of

the ion. FIG. 7 is a blockidiatrarioieaiuiingsasethod o Impigmenting and using a system including a
robotic device gnd;a %F’?&n%@ﬁﬁti%ﬂ device, izn accordance wjt%%%ne&m ngfrﬁ%n R iention.
DETAILED DESCRIPTION o RRVERIgh PR s Boingrb et i aspiratus for configuring a

robotic device to run awrEN@MQUSHHACSAFI 10, stoLe: scheduling inform ;[ion,.Th(_a apparatus
on device that can begir used to directly Controra taRctsh BriE¥Shotic device.

includes a copmunigation Wit ‘ i T
For example, the communica SIS And THIPHEY Jekefitaipriserd & direoiionarstniroktobadnaiaile robotic
device such ﬁ@%‘ﬁ‘?ﬂ@arobot. The communication device can also be used to load configuration

information, such as aﬁgh%%uling application program, into the robotic device, such that the robotic -
USRIt AseEee pei o eostoringatise neefing scheduling

device can run autonomous
infoimation. FRI3“SeHEdaling inormationeanalsodecommunisatethi:1he 1ohofig device via the

. . . . . . : o 1L .
c_ommumcaﬂm@@aggw}ﬂ} one gdgﬂ&ﬁcgtgﬁgg giagram showm_g one _possn_ale configuration of a o
combined scheduling tool and communication device 10. In this configuration, a single communication

device 12 is adapted &fd 66rifigueheiaicany-antimutipie tasksralated foithe scheduling and control of
. . . . ; ‘ : 1CG M (irect physical
a robotic deviggsHis AR ARMHRIGAHAN S emla.%c%%?ai?cee 'mgzea(gzgvéstnbg‘dgr%eg& the

mvention,

FIG. 7 is a block diagram Teaturing a method for inplementing and using a system

including 2 robotic device and a comumunication device, in accordance with one embodiment of
the invention. ' '

' DETAILED DESCRIPTION
The invention provides a method and apparatus for configuring a robotic device io

funt autonomously according fo stored scheduling information, The apparatus includes a

cemmunicaﬁen device that can be used to directly control 2 function of the robatic device. For

example, the communication device can be used to provide directional control fo 2 mobiie
robotic device such as a cleaning robot. The communication device can aiso be used 1o load
configuration information, such as a scheduling application pmgrani, into the robotic device
such ihat the robotic device can run autenomously without further user inpﬁ.t upon storing u;ez

define scheduling information. This scheduling information can also be communicated {o the
robotic device via the communication device,

FIG. i is a block diagram showing one possible configuration of 2 combined
scheduling tool and communication device 18, In this configuration, a single communication
foe 19 8 . .
device 12 is adapted and configured to carry out multiple tasks related io the scheduline and
&

control of a robotic device. Firstly, the communication device 12 can be linked with a robotic



~—device-in-order-to-downtoad configuration-information-14-into-the-robotic -device:-Fhis-configuration-------
information 14 may include a new application program to enable the robotic device to carry out new
tasks, or be adapted to enhance the tasks it can already perform, For example, the configuration
information 14 can include a scheduling application program 20, to enable the robotic device to carry
out a set task at a set time. The task to be performed and time at which it is to be performed can be
downloaded with the application program or commuiicated at a later date through the communication
device 12, ba 1t irements of.the user, The application can alsg configure the robotic
device to receﬁiggfgi%nn%?se?r%egm(o’%)? #ocr%n%ggr%%%%@W&aéﬁggﬁg\%ggeﬁgﬁ%Fi(%?‘:?o ble user defined
scheduling. “CTHEHTEINE BYRBRigTcH ot tiecidyivethipbowiguragon informhatiba tdeaan be sent

(rough a wireiess aoneelionavii /s devica IS JRSNONTRIGRSF L igd (n 00

frequency (R ther ropriate signal. In alternative embodiments, the 'sche ulinig information
could be sentg %ﬁﬁoﬁg’@%ﬁ%ﬁé’gﬁa@%ﬁg@ eca“di}%“%%%%%é%im@%w fidPport link), or

even by a dirB&3hisirkrts Ardetitre etweiersthiessohars ticatiGhdesice D atic:the sabatie device.
For a direct cammitinications fMale e enRCIN (S S SR, ﬁ&r@bﬁ%&r%@%&&%‘%&ﬁ@%ﬁgﬁ”eC“O“

element) on gne,d 9’&%% mates glié%gtl with g female connector on the other device, In turther
alternative embodiments, the direct ComMUNCHtHEan TARHIGE GHbaRirrystrsitenatie Fobotic
device, such@rlicaiercsmirasridiior devicectarbieoranovbablyetiachediofthe tabotic device, thus
allowing the cammauRiEaH aBwioviEe 085 a8-axlige! u3eEINGHase between a user and the robotic
device. The configuration information 12 can also include formation 22 for upgrading the existing
“capabilities of the robétiend evibedoramprithramvininththedeviesdo earmy Mk e w:-asks:T his upgrading
information ZZ6aR inchle; Bulis.net limited g(%ogg\&é%gggg@gtgé én%gn% tware 3%5%%%93%!; e robotic

device, diagp%sti%é(?]form%gg to cgueck the status of the robotic device, and proﬁrlams ?OW the
rma

robotic device 16 Send mformatbf it (REeBHHh HEehts P iU embefprofsolsctpdnéaser or upon |

the occurrerie@oidivertald eventyhFudhesupgrading SIrEeiERET dMing:iFfpunation 284ap.include
programs ardapalesiiens: edna 1ol AENISE 10 SR, O completely now fasks (Such as, but

not limited t%gé/‘% rkir%% as a toy, security device, or searching device for 0St0 ];le(}@tSS"B?ﬁ- arning”
‘programs afd appliestSAS Kot HEToatRaiseHcs- Aea s e srodfinmmintpbrised on
information gafnespthroeigvaanging duhapeeified tacks mERRSEICARING PIOFERINSG8R.Q) example,

allow a mohile §gbolisHe Ve 2640, 1.9.:402R.Qut:a room and remember where the objects in the room
are placed, or adapt its schedulin%abtgsg (?nfsqﬁ%rﬂgﬁg{%é%ﬁér&égfeig?%‘gﬁ% SPAR MR Enication

device 12 cAN 5% BECSHHGErEBOHs derifn ik Abat fetresmitiniention deins eandlvotipaenite. In one
embodimerittlisdsotteaiubngointorraationaliGvisgeni direugh-anireloss conpectignpeiween the
communicatiop=avics ko Qggeltggdr@gg%i device ﬁalthough again in alternative embodiments,
communication ports providing a wire w?k?sucjlg3 as a USB or serial port link), or a direct physical
connection can be uSkelciiigsehadiveinioMAIANSARBEAAMRICALIA hoth 4 stationary robotic
" device 24, &Ei&iﬁ@r%gﬂ%ﬁ%% t.%%g\{%enzc%ﬁ"[he mobile robotic device 26 can, for example, be a cleaning
" robot such as thé Roomt a%r% brand Hoor VacuUnT RaRERE S R A5ich Shiamo B nes ipsration,
Burlington, WA SErasHesREPpRos i srrainr kel ohie: Bevicadittan péerexdmple, thesafparable bather

signal instalied in the robotic devics, diagnostic information to check the siatus of the robotic device,

and programs to allow the robotic device to send information o the communication device
{either prompted by the user or upon the ocourrence of 2 certain event}. Further upgrading or
reprogramining information 22 can include programs and applications aiioﬁing the robotic
device to carry ont completely new tasks (such as, but not Himited to, working as a toy, security
device, or searching device for fost objects) or “leaming” programs and applications aliowing the
robotic device to adapt its own programming based on information gained through carrying out

specified tasks. These Jearning programs can, for example, allow a mobile robotic device 26 o



—'tter designed tosend an ER beant atong & designated path.-The mobile robotic device 26 canbe™
configured to change direction upon encountering this signal, thus the ER beam from the portable
barrier signal transmitter acts as a "virtual wall" for the mobile robotic device (see U.S. Patent No.
6,690,134, incorporated herein by reference in its entirety). The stationary robotic device 24 can also
be a docking station, home-base, or charging device for the robotic device. In one embodiment
of the invention, scheduling information 16 can be irput into the communication device 12 through a
user interfacergg tggtg?ggce a% . Thisbinforhmati n %an then be communicated to a=stationar_y 24 or
mobile 26 robofic device throtgh S wifeless conmation BEMNEET hRIEsh MaAaliorbsviER 12 and the
robotic deviceP#PHkorgpisrsadavicefstsrdstuivinformation and runs according to the stored scheduling
information 16 without the need for any other input from a user, controller-or communication device 12.
Changes in the schedulifig TRIGHISHG i?%vﬁ%f‘g(?%%%W@&H@%F@é%ﬁ‘@@méﬂ@yimply inputting
new schedulifigirfaHemntion 4 &hts teeiconmunicabiaindeyites bahandiso mmunisatingitda:the robotic
device. in an aligipekivergmbodinaih BlHEhansIeR-He@s Bul;no) imited to %ﬁgﬁé‘&ﬁhe stored
scheduling in;fi%mﬂatzilon 16,frofm the robatic device's memory or inputting a code (eithe ifito the :
communication device 12 B HiFEEk? S HE FEBRRgwsie)onay e edintediefoiekewissheduling
information 1% '¢8k Beddeldedt lintd, the: isotisigieivit eonneciioinane assbotimentafithe invention, the
robotic device:ganheconfigured.t idea,vi : dio signal u the completion of a transfer
of configuratig%r‘]r or gé:h uligs,infoﬁ%ﬁﬁgﬁﬁgﬁn%%%a |v1€%}r% %%ir%@g%g% i?rier?ﬁ'?%}%ﬁ f4i°can be sent
from the robotic device 1o “thad8RMARESTGR Hayirestomalsohoth elauie il wohmsidtion of an

- information tFawsir®Theddivotivdenicevcamaisaibeiconfiguied:odpsminalea-siatys light on either

~ device if andvibeRa:sshefiling; iS. in the.memory. The scheduling information 16 -
can include, but not b Iimitedﬁ%?%gr%egxﬁ%%%%ﬁagn ﬁgt]frt%[féfg% Sva%# %h%eﬁo%%?%%gﬁ@gréﬁg%\tes, and may

" also include OtREF T FRERBh SR a8 Hha R girrs rilmistaed spbiid tevicklshowid sperates during a -
scheduled et trafigission detgs kit shouldeamyoeutdar eachseheded eperation,aad the number
of missions gsaskSit i, carny ing. a.scheduled, ration.. The sgheduling information can
also incIudeSntore comsglﬁiggalendéa% %%%% f%f%r%amﬁ%qﬁ?%%% that th “F&BB?F&G&’S%’A&%??%V-B(; able to
adjust its start timne BIEG b HETRRE e 1ot Eiarms dndtentrite Aifeteivesfobdaylight savings
time or for tHevénrediabsie drourssafodaiiofions irgsiils schaeile IRVRONGANS rovotic dA/fgbotic device

~ can be configured or programmed to run a number of separate programs. For example, a mobile
cleaning robot can be ciffigiteareE R difterént. arbedisiainbonmoobid dingeclpaniadgasticular spot

 on a floor, clemmativatiying iewerdeyeis beieas AIRIRLIR 10,2 NPT, SEHIRG. [ to a docking
station wheg.pawer traps 10 a specific Jevel oorbt%e,}%irt compartment is full, or carry out‘oﬁ'uer specific
tasks. Using the scheduling in?orma%%n‘ & LR LB FrssRras e s R tRavRisarries out
can then bg?ﬁﬂ%@%‘éﬁﬁg@i‘@fﬁ@%{@Wéméﬁ@;d@rmhwﬁptéﬁysomymabmiage@%atbim}ﬁgwer cleaning

~ mission at mmmow@@%mﬁg@mﬁmﬁi%@&&m% yention, a %tg%%ilgnary robotic

same time

device 24, . rtable barrier signal transmitter, can be scheduled to operate a
éﬁh%pl%?ﬁ?%?ﬁ I é%c?\?fgﬁ]%f?ﬁtﬂ?&ﬁ? fite Shapsriintresehte diagice 24 may only

. ! 2 user, controlle
as a mobile cleaning ro

ot, thus'savin
turn on duriiGsetiedéeden bperbrioné dependingots ihaithsly anpSERyRRF tonclRaRLhe area

. potentially inlfsekseciony éhePmE bk RATHAIS 0L AN ILEL QLA « it 1o 10N embodiment, the
communicgggﬂegf%\gge 1% can alsov%% usgd to provide direc? cg?ﬁ%r% giﬁ%gggﬁgﬁ%%)%%a%g CroBotic device,

~ based on a user !nplﬁ.e?]hf)s AR SR HERRP R RARY: B0l liaiieshto Fisadnolie dewice 28, or initiating
the roboticideditasdréanytivatia freptograinuineidinission:orasknafin ane g menLof the
invention, tBfmeQmMLHERIRE SeMoa LA INFNARS S HREEIRHL,OF 4 number, of Inputs, such as, but not
limited to, %gj%%}ens igf!’)(z;[ylsticlc uttons gtou_ch sgni%%%%% ',Rg??{d g?%ﬁ?e‘%%%ﬁ%sﬁ?ﬁg one of; or a
combination o1 thess user np £ QrdaPde LD FRTAPRIERS HSBOL to carry out a specific movement or

action immediately. ik ghEXA03RIE RS ALYINGLI ation 28 may inclyde, byt not be limited to, f
commands to make @ moveable rob%ftci%g %Eg\g%}g{%;ﬁ] e ??é?n&%ah ,C?hn(Lj{J\?ec?Bgm BREPESE backward.

In the speCie ehBSHfTeR SParissRrElston *detied eriavatitororatio2Bmay also include
such comiwi@ndstias. slarnatiestipcieaningsgf sleamatAsResiicsaawerlevel,Jhe griving information
28 may also include commands to carry out pre-programmed missions, tasks or actions. For example,
the communication device 12 can include buttons or other user inputs that command a robotic device
to specific task when the user input is enabled.



For a mobite cleaningrobot; these task commands 30 could include clteanimnyg a specific spot; carrying
out a specified cleaning mission, cleaning at a specific power level, stop and power down, power up,

or return to a docking station. FIGS. 2A-2E show five views of an example of a particular
communication device 40. FIG. 2A shows a front-end view of the communication device 40, showing a
wireless communication port 42, allowing the communication device 40 to communicate remotely,

using for example ER signals, with a robotic device GF other electronic device. The wireless

communicatiogp sk gast rOVi iguration, scheduling, and control information to a
robotic device, %r]ggﬁo etio@af%ﬁ@??e%e@@%%%ﬁ r%lﬁgﬂgﬁr% %td?él(’)nr hargatieder e | one
embodiment of the inventioh: 18 Eorihemic e cafrpishorfigihudtwive doivévarange of
information frofiedimtiodevicsidrdie masemba.robotic cleaning device, this information can include,
but not be limited to, receiving power level or dirt compartment level status reports, error reports,
information on when filtet%S$EAYGHS BPpRIERR 8680 dntd i bibeidd iitdirtdiest dvkema difty area of
floor is detectéieheat wiisbitn sibitis depertpdegs, Bissionsempisiediabandansds batiery depleted, etc.)
FIG. 2B showsa40pr 950 IR Vg G&U}lgﬁ m unﬁiz%%;i n.device 40. The communication &eyice 40
includes a number. of user input devices, INCIUAMG & DUtoT A4 4t TrEBuHtHE B M des decond set
of buttons 50 g%ge%cwffﬁé‘%@b?ﬁ%ﬁ%hfﬁé@ds@?ﬁ@ﬁfé% Fahiisecohfipfretdoinpuidiferentinformation into
the communicatipndewne 46:iatpsevisteadiiferent infanmationda.arohatic device .In. one embodiment

¥
of the inventi@&ng;@(&%gg%gg e buttons can differ when a front caover or flip Rd'l%ri is in either an
open or closed p%agon. In thiseg}h%é% |#ﬁjglﬁft,si\l/?n ﬁl%g?r%ﬁ?té%%tm@mgﬁ?Eﬁlf‘ei‘b%ﬁiﬁﬁéf%ﬁ%e used to

input and stof& 8 REGMHGCTFeRREYSHTCRT RO IRt thetioomiifomication devige 4Qmwhilg:with the lid 54

. closed the buitiohs avali2bicanhe UReH0)COrBmMuRIcAg Wil A, rphgtic device and provide configuration,

scheduling, and control information to the robotic device. In one embodiment, button 44 could be

used to initiate the cofifiiAikifsitorednfigufation orsopedulingdntarmatianteragabatic device,

control a specificaiaskiol thempRotigaicadshehAs tiating aocki r turn.the robotic. device, or

~ the communjggtion 9»9!‘@1%% 4%1%\ and off. But_tong%itéié,‘%lg%Ql?e&b%sge%é ﬁ%%g\%%%ﬁeutﬁ%?%ion into the
‘communication device 40-whan sRtting iy SeHEd ARG iFifaRAatHIE Rt ¥islidutirngaaf specific

- configuratioff THIEHPh St IHie B et Wevice, oichintokaspesifiemissiontaskarastionef the

~ robotic device fiButioBsnbmaY: berused 194 wling information. into, the communication device
40, enable the. ' ' Hﬁ%&ﬁ&%ﬂ%{ﬁgzﬁk‘ fend %%E}?gué‘ggice, and control a

: O%ﬂ&gl : ft%gnftguration og scheduling inforrnation INtoaro

specific action of the ro otic QevidE T eahis EgTiaseaniRs RO PRt TR GritBd Tould be used

- to control difERty He rBEmEnueptliéaniny cabvbowithuthigHhbrerhumians aasigred 4o lurning left,

turning rightwisac:eae8ing fomyatdsdn An.alterat: diment, one or.other of the buttons can also

be used to lpck the ag%bOtzi-th e%icesin a certain m%ﬁ%ﬁo@ %@Pgﬁ%ﬁ?ﬂof’ ﬁ%agﬂﬂﬁéﬁf@mﬁa?wce The

~ communication device Shown TAHE DR BREMtudes b sbplalpd® ophisidisplay46 car ferexample
be a liquid &95taIdapRe(bED)p ativivingothe: UAtEIoSRS HE IfaFRALoR haing/RpYed, into the
communicatjﬁma@i\gﬁ@gs;@)%igﬂ Wﬂéﬁﬂ» figuration jm;gmia ion, scheduling information or control

information,a robotic qie\éife is beiné sent, %%%grg ikéjﬁw%a ng INfOrMATION BERT PG th&'Fabibic device to

the comm uanr ig(?g%?o‘ﬁ dalls Oﬁﬁd by the portable barrier signa! transmilter or not.

In one cmqunn'em:, the communication device 12 can also be used to provide direct

conirol information 18 to 4 robotic device, based on a user input. This can invoive directly

drivénv P ﬁl < N ) e Pome . . = )
g & function of a robotic device 28, or injtiating the robotic device tocarry out a

preprogrammed mission or sk 30, In one embodiment of the invention, the communication

device 12 includes z nzer imput, or a number of inputs, such as, but not limited to, swiiches, 2

joystic ith i
Joystick, buttons, a touch sensitive pad, and a roller-ball. Using one of era combination of,

these user inputs, a user can command the Tobot to carry out a specific movement or aciion

ummediately. For example, the driving information 28 may inckude, but not be limited to



FIG. 2C shows a left-side view of the- communication device 40. This view shows the side of theflip lid
54 when the lid is closed. This front cover 54 can be used to, but not limited to, change the functions of
the user inputs, show or hide portions of the display 46, uncover other hidden user inputs, or uncover
instructions for the use of the device. Indentations 58 below the edge of the front cover 54 are included
to allow for easy opening of the cover 54 by a user. The casing 56 or the communication device 40
can be made of either metal or plastic, and can inclutie-a removable cover to allow access to a battery
compartment (ot shown FIG. 2D shows a right-side view of the communication device 40. This
view includes,a commun?gg}ﬁ%%%%‘ﬁagg 0’8 \5{?’7{?\"3 FinfiELtie: dise&ned awhmert to another
device for uplBEEHGaria GemsrsicrmbIritormation iiehies;ititdot liraidewdlite, itdihenticating
information, onfigisatianisfarmatienssbeshinadolgruation. eoplugl infonpation, and 13 - technical
information, The communication port 52 can be, but(i%rnot limited to, aa’g%?g ié%r?f}g%ﬁ Faftel port, a
USB port, an IEEE 1394 fijendrafopoation B2 paitt; Rdinde esmipeitses @d@rﬁyﬁeﬁaﬁ%}&%@%&m” FIG.
2D shows a m&gﬁemﬂm@y@g&%g%mmﬁgy%ggﬂ&gn 0..In ane empbodiment of the invention, the
communic,atign device 40 %IatFIGS. 2A-2E s sized and stg“%%gf’ov 160 e can Hichs &%{’(ﬁfﬁﬁﬁﬂ?can be used
in the same manner as a te gv%%)r‘?’%?“\ﬁd‘él@?éﬁ?ﬁf@é%ﬁf?ﬁlﬂ rrdraRe thative smbodinbiat of the
invention, oth&f tiEEbiisirdbdcdscdrbemtsatanaicommunigaian dayise é‘%&@jﬁ@@éﬂ?runicate with &
robotic deviceySugfvaltesnativa dryigssHAGyFe . hytare not limited to, angther hand-held remote
“device, a staémrgmrﬂ%m?tecgogwmunicatig;_n device Wi Use reicrr%%égr?g‘ggf 5P ?ﬁﬁéﬁé’ﬁ"&ﬁmputer, and a
wireless communication tevice iR g% EBilEphone or personal digital assistant (PDA). FIG.
.3 is a schematic VieWm@@%ﬁ%QﬁH@@@Q%ﬁ@ ice 40 of FIGS. 2A-2E with an open front cover 54. As
previously d@ai_st&_gq th%e gf%eninghof the front ég%%fe wgiéf-}nﬁ R RTEEH'E0 CaRTBI S BtherWsings, uncover
~ hidden user inpu s,"‘(:“ﬁ"aS g&" A& eheab oSt ehatrassrimsasiainolicslmpdgiowpditae display 46,
enable certdifiRENEbRCshsiothe tamminissiias dsvice:i% BEHAGAYEL RIGIosprinted on
the inside of$hexeowe R4igkICH4iS Aimage.of an example display 60 for a communication device.
This display, 60 iggj‘%%es a da¥ of the wee%q}%V %éﬁ%?%?,%g %%%gﬂ”’?ék‘ﬁ:eﬁ@ﬁ@eﬁﬁﬂﬁcator 64, indicating
whether a specfﬁc‘ S QY BRFG 148K b8 Wb e pervbinrontisnovion rebelatadly:ancanveekly basis, and time
indicators sﬁﬁwm@lmmmbat&dwtzt@leﬁkﬂqm@ﬁaﬁp RS PRIV IRARE BN 2Q0RM 86, and at what
specific tima=£&el he display 60 also includes a power indicator 70 and a signal INdiCator 72 that can
indicate when a signal is being communicated from or to the communication device. A further indicator
- 74 can be used to disptay adebional bfermatiansSUehas, Uk oetlimited to, the number of the
~ scheduled ;a@g@@e@g&e&&%%ﬁtg@b%gerf%ed, and the status O%} 3%’&"&8%? 5 r‘%%%}ﬁ%‘ii%
embodiments of the invention, the Hispiay B EE T 0B &t GRtigi roeerisiémpsuniediings as options
for the type Bt FONAGtHRRRA ibtinate nothatitaite be:comivingisated idhe danae AR ivpe,of scheduling
: Egﬁgjg%gﬁéi%@m,ﬁgm'ﬁaﬁﬁkﬁkﬁfon%%é%%aysé{%&%@é‘é&%@%ﬁﬁe&‘&”@e'”forma“on'.A
- Aneud 2R i a dirty area of floor is detected, or m

completed/ abandoned/ battery depleted, etc.)

ission status reports (e.g. mission

FIG. 2B shows a top or plan view of the comumunication device 48. The

- communication device 40 i:;siudes a number of user input devices, inclading a button 44, a set of

buttons 48, and a second set of buttons 50. Each of these butions {L.e., switches) van be
configured to input different information into the communication device 40

. , or provide different
information fo a robotic device.

In one embodiment of the inveniion, the function of these
buttons can differ when a front cover op fiinlids4 isin

embodiment, with the front cover 54 open,

or other information

either an open or closed position. Ji this
the buttons can be used o input and store scheduling
mto the communication device 46, while with the iid 54 closed the buttons



~ o shiow information received from atobotic device, “as disc (;Jssedatiﬁveemblgzjcl; m zns:[h ;v&trﬁ(;ammage“"“ ‘
icati ' ' ' ' nce with one
of a communication device 80 with the display 60, in accorda eer ! ! _
[ [ i i - 14 - the communication device 40 shown in
[ . This configuration conforms generally with - 14 t. ; . ‘ '
El\ggtlgz-ZE and Flg. 3, with the user inputs assigned specific tasks. In this configuration, button 82

V
/ W y W :

. : i ' ' to provide direct
to send schedinigs iuﬁmma@ﬁla@i@@@f@ggﬁ&ﬁ%@%ﬁ%&(}%@%}%ﬁ}%@%ﬁﬁe@% e o,
control commaggis {9, 3,mofile fabolic device, o idi "turn right" command to the
button 92 providing a "turn feft*command’ and button 94 providing a g conforms generally with

: : . i icati ice 80
robotic device. The dlsmﬁm&&r}%&iﬁéﬂg%@@&%ﬁ‘c%ﬁ% %%dgﬁé%%m?%ﬁg &%ﬁ%&%ﬁtﬁg@f@ﬁmh a stationary or

-6C shaw variQus means of link : ) _ (
mobile robot Aoy oAl BSmon PRI RIE] Smsalfoiminaeatbaiiovice 102
is configured ?&‘%@%ﬁﬂ‘&hﬂ%&ﬁéﬁ%@t;igttk@ghinetaﬁﬁimmmi@@wgmﬂﬂgggﬁ&%@t%%@ﬁg% robotic

wireless link consists of an ER

device 104 and astetioRaFOROtis: 98 UIER 0 4a.0n %F%gg%%%r}%gét S VSBIERHeA e Smtionary
signal 108_’ Wﬁ'ﬁiﬁbh%g rs]egzeﬁé%? chégﬁﬂzitggﬁr%%&g%%g %ggbig thee \igggmg of specific configuration
106 robotic devices, in't

information info a robotic device, or centrol a specific mission, task or astion of the robotic

device. Buitons 56 may be used to input scheduling information into the communicaiion deviee

40, enable the io'aéing of configuration or schednling information info z robotic device, and

control a specific action of the robotic device. In ons embediment of the invention the butions

56 could be used to control directly the movement of a cleaning robot, with the three buttons

assigned fo turning lefl, turning right, and moﬁng forward. In an alternative embodiment, one oy

- other of the buttons can also be used t lock the robotic device in a certain mode of operation, or

in an “off” setting.

The communication device shown in FIG. 2B also includes a display 46, This
. display 46 can for example be a Houid crystal display (L.CD), allowing the user to ses the
information being inputted inio the communication device 49, showing which configuraiion
information, scheduling information or control information a robotic device js bemng sent, or for

showing information sent from the robotic device to the commuaication device 40,

FIG. 2C shows a lefi-side view of the communication device 46, This view shows
the side of the fiip lid 54 when the lid is closed. This front cover 54 can be wsed fo, but not
- limited to, change the functions of the uset inputs, show or hide portions of the display 46,
uncover other hidden user inputs, or uncover instructions for the use of the device. Indentations
38 below the edpge of the front cover 54 are included to aliow for easy opening of the cover 54 by
2 user. The casing 56 or the communication device 40 can be made of either motal or plastic,

- and can include 4 removable cover o allow aceess Lo a batlery compartment {not shown),

FIG. 2D shows a righi-side view of the communication device 40, This view
inoludes a communication port 52 to allow the communication device 46 to connect to another
 device for uploading and downloading information, such as, but not limited to, authenticaiing

information, configuration information, scheduling information, control information, and



~-configuration; further iR signals 108 can be-sent-from-the robotic devicestothe-communication-device—-
102, as indicated by the arrows 110. In this system, configuration, scheduling, and control information
can be communicated from the communication device 102 to the mobile 104 and stationary 106
robotic devices, while information such as, but not limited to, status reports and error reports can be
communicated back to the communication device 102 from the robotic devices. In alternative
embodiments, the communication device 102 can cofhmunicate information to a single mobile 104 or

stationary 1064ghele:Seyssiihatcan %m%the mmunicated information to further devices -
directly, without the need for additional lin %%%o tﬁ%ﬂc%)rﬁah%gﬁ‘i ST detmisiise Frfﬁ‘"‘l‘ﬁig%%lﬂifiguration,

multiple mobifé 7 B fitiary e 66 FHoltP i Slisasreapoetiifigured pseheduiedyand/or controlled
through a link&#fitreeiyoacsingie. robotic device. In the system configuration 120 shown in FIG.

6B, a mobile robotic device 104 is linked to a communication device 102 through a cable 122. The :
cable connects both déVice¥RiBliGMEsHAR THiEaTshe pons vcati deveadh. devigeeRhasaoerts can be

a serial port, phtalishpaits, HSB:pesHE B3940 Fiawiies Dogs, §£/§38&’§E§%p§§h‘%9%@&°“& Ethernet

network ports, o athar ADRLORLL munication ports. In one embodiment IS system
configuration 120, the cable con%%éﬁ%%ﬁ%ga%aﬁggﬁé&%vdﬂ?@@Wéﬂ EBNRftEHGN formation into

a mobile - 13 BB FEHEOER DS trnisvsydasnviSoriiguationd20scan mlsesba:used to load
- configurationcimformatitnniitoic seliopanreal ¢ aeYice JRG:This eonfigiration information can be
used to .eithqm@ﬂ@@'@g@z&?}é&ﬁ%@ﬁ%ﬂ”&%@cﬂo”éqgn gﬁe robotic device, or upgrade of feprogram
existing functions of the robotic device, as discus: B KB ISy 3EiurmEration information has
~ been loaded PHFSUHIFHHE dsies 7ot uree intplecd 22 Cantipeaernoyet: Fustherseheduling information

and control informafinricaithe ke commUNSHSH 19 ISQA%JA‘PQ%@Q%\@%%%E‘@ ﬁr{ wireless connection,
igu

as shown in system configuration 100 and FIG. 6A. In the'system co ation 130 shown in

* FIG.'6C, a mobile robBiit déicezoatis tinked te acconmunicationsawisertoz guouoha, direct
“connection a2 This @¥ecsLORNSCIRNR j £ ist, le connection port on the communication
device 102, é&%@?&&s directly toﬁg fe miéﬁé@l&g r%kr]%éksf:ttt%n%%% %ﬁ%ﬁ% %%f)ﬁ%%%ﬁ%ﬁ@‘&’&ﬂ% {94. Again,
this system configuration 130 Can K56 BET4%0 F5iichRasedimuapicatinedeiricest B2utn, a stationary
robotic devit&YU8 *ReTHPBYSEaTisphiichiratidhici2Bainhowrei BlGH64riiSsysiem.sepfiguration can
be used to I@adcwnﬂgiﬂggjﬁgriﬁggrm}g@ﬁgd%ﬁ OLIr'n? geg' gfter hich scheduling or control
information can be communicated to the robotic device t’%rougﬁ'\ e Wireless communication
configuration 100 sh&¥#h i Gugsofmneembasiment ﬁfr@@ﬁ%ﬂﬁ%&%@v@@%@?%ﬂ?}?mn port on

1

the commugicatinade r-fold inta the.communication device 1 whennot in use..
FIG. 7 shows a b ck.di%,%ﬁﬁ%%ﬁgﬁg 6?%’&ﬁ%%(f%fr%ffg?‘ﬁﬁéﬁ‘?é’ﬁfﬁé%ﬁéﬁﬁ%ﬁﬁg Whgstem
including a T6bo; écdgg‘{’i‘i’ga@ BRPE DN RTRsTEamen desrice ripettidimethocdd0saisisglaigemmunication
~ device caniBéitsud derpioyidb:tenfigilitages chedeting @%&%gﬁ%@ﬁm@@g&g robotic device.
For a robotighghleyicenv it RIS d0; Egg,lgg gg{f}jg}%l&gg abpﬁpligatio_n program, or a ro 3’[% %tevice
needing reprogramming or u gradi‘nB, he communicandn tevide#an Bettseesen dedioie required
configuratioh imormaXErRR BBl Seiviceormhisietnd fes:fios tditki nenibda: e compmunication
device to thefrsheticdieucddeihes ﬂ@@@&@mﬁr@g%m%ﬁg%ngwgrﬁcg}ii‘%r}. port, or direct

conn_ectio%ﬁtﬂgﬁgepgy%%gggﬁlg&g%?gg ??’f é%;}%%( using an authenticator (e.g., Eyltr?gr%Ware or
u

software based systems), the desired’con iRt A divters of a44micsthe robotic
device, at which timi dlissiee il Bindne By 8@&9&0&8%9&%%3% vics - Alter j%'g, has been completed,
at ha

. . . - 2 & fir] F1s;
‘the roboth(ggl%esd&irg%% faosrouaoen% O§r. ‘ﬁfoérﬁr)ob%)tlc devicest S&h {?ﬁff'(jhred, steps

1

S ve alreal
142, 144, And 196 e e QB for ! ¢ of configuration information that can be
‘ communticated, the rang

& and fype of scheduling information available for a given robotic
device, and previously transmitted scheduling information, A display 60 can also be configured
to show information received from a robotic device, #s discussed above.

FIG. 5 shows an image of a communication device 8¢ with the display 68, in

accordance with one embodiment of the invention. This configuration conforms generally with



‘Once the roboticdevice and communication deviceare ready for use-148; the-communication-device
can be used to provide scheduling information or direct control information to the robotic device. In one
embodiment, this information is communicated through a wireless link, although a communication port
link or direct link is also possible. For enabling the robotic device to run according to a user
defined schedule, the scheduling information is first entered into the communication device 150. The
communication device can then be linked 152 to the r@botic device and, upon optional authentication
of this link, thetgggedrlﬁggn% infognation can be loaded 154 into the rob(_)tic device and stored 156 in the
device's memory “The robotie daUREHESIER RELTD rdniirhBrHoboNit 68, sasanbreskimnstored
scheduling infepT&i0ATD epehidicg Bautiens dhecubs, ithe sohotic-deyica:carstatbimmediately or at a
future time.  schobSi k@ﬁag{%y' ' NN jon.to a robofi vice, the communication
device can alsg idiggﬁf? co %O| or%%r%?%%%ﬁ%ﬁ%gg%%&u %%é:%&%éeﬁiﬁfp it the

communication device and robotitetRET BEdy B nsatien Se w0 da rpé sionhid B bettieen the

communicatiof? devietcaliirobbiitidevicen@nce:thedini4ias heerAuBaRtcRtethEaaMal information
entered 162 iﬁﬁ@ﬁﬁ@@gﬂm}gﬁ@ ' 68l ceived. immediately b robotic device, which ;
then operates 1§6daccﬂo‘(%inq t ”tﬁ%{ﬁu%%}rﬂi%%gu%t{ﬁ %gﬁf’?‘o%x?r?f%%}nrg |oén .m%mg/n%%iwgduling and control -
functions can’fun independently SRRt tha e dteraddiss eimbeidshuotied:byahis userteven when
the robotic det¥4tisds st datiedileniteminiedaltetnativelymumasehafusdmission without any need
for control infgggatians. W) one embodiment of the invention, the control function can be configured to

overrule the scheduling function, so that during a scheduled event a user can take direct control of the

robotic device without Hisitirgustibtbe sehedueshiaskisicompleiad:ian allgioatye, embodiment, the

scheduling fupgiion.can.pe.set asdnedominant function, and thus upon the start of a scheduled task
overrule any direct user control tormation gfﬁs 8‘3%8?6%?&5?@8% h &R FIG. 64¢ ghould be noted

that these fuCEBHLERIPA fa i beonfawmritts erupuritets Byaoaloading e seafigration

 information iniththes totiotizdeiite sdbotbecmpadinentlihapyaniondhe. Gemmupigation device can

also be configyregstpdated orreprogrammed.by linking the communication device to another device,
such as but not Iimit_edgto aPC, %Dglt%%ogﬁ%%gr%ﬁ%%r%%%%g BRERGRSefedidEReAS result, both the

communicatiSirHBRvER R deies 10¢40 thesenldie dlicadsribaacobstanthtiupeiated to meet the

requirementsaxﬁmﬁwrfaiﬁ%ﬁm/ﬁ@%mw&Q%@@W@Mé%%é%@o@%@;?ﬁié?%%%%ﬁ&%%pp'ierts.' |
omi the Sspirit or essentia

The inventiop.(pay; be g?t‘%“% in other specific forms without departing ]
characteristics thereof The f’ore%%n%ﬁemnmﬁ%“gﬁ%éé%fhm@F@?B?e?%@?@ﬁ@c%§%¥€dw all respects

illustrative rSRFERRRRmHRRGanes AvERTOi debinbstereminSedpedbie invemiondsihusindicated

by the appemdtedatiaiang 1 sathesibasaydnexteregaingdeseLption, And Ea"h%lﬂ%n%]%%utsh%;t;grotsm e within the
meaning ang range x%gr%uwaganc% of the clgl,)ms are intended to be embraced therein, :
_ canl be o unicaled back 1o the communication devics 182 from the robotic
: devices, In alternative embodiments, the communication device 163 can commumicaie
information to a single mobile 104 or stationary 106 robotic device, that can then send the
communicated information to further devices directly, without the need for additional linking 1o
the communication device 182, In this configuration, mukiiple mobile 104 or stationary 106

rebotic devices can be configured, scheduled, and/or confrolled through a link with only & single
robotic device.

In the system configuration 120 shown in FIG, 6B, a mobile robotic device 104 is
Iinked to & communication device 102 through a cable 122. The cable connects both devices
through communication poris located on each device. These ports can be a seriaf port, naraliel
ports, USB ports, IBER 1394 “Firewire” poris, PS/2 ports, modem ports, Bthernet network ports,
or other appropriate communication ports. In one embodiment of this system configuration 126,

.. the cable connection 122 can be used to quickly load configuration information into & mobile



- 18 - What is claimedis: A, method for C’O'ﬁ‘fi’g"l’]""r‘"i"ﬁ"(jj"'Et""FO’bbt’iC"’d‘evicé’;""’t’ﬁé”mefh’qd‘“"(‘:"ﬁ'fﬁ'pi"iSI'ﬁg'tﬁéjé"fé‘bs_
of: linking a configuration tool to a robotic device; authenticating the conflgurat|ort toql; and loading, via
the configuration tool, information into the robotic device after.succes.sfullauthentlcatlon of the
configuration tool, wherein the information includes a sch_edullng appllcatlon program to enable aI
scheduling capability of the device. 2. The method of claim I, wherein the loading step allows at least

fitti ramming, and upgrading th& scheduling capability of the robotic devicg. 3.
one of retro-fitting, reprog g pg g Ao ot & e

' : ' ik c rises ast one.of a o ysic
I(r)]r?nrgc(:ettiz(r)td :%‘4 gi %ﬁ?ﬁﬁfhﬁ%%%%%%ﬂé%%?ﬁaéé of CIam T%ﬁefgﬁmrﬁlétg‘?g hedufihg application
’ ARG HEUET aierset 10RnErsepEmNi Inihmetion doiw asdmote device.

5 The m g&%ﬁ%ﬁf@ab&,amﬁe relrdlitnpeineindenine campises: ohandheld inputdevice: . A method
for configuri ”%ﬁaé@&%ﬁﬁ‘ﬂ@%ﬁ&f@&a@t&% O] aea’c%g? f@t%%‘qgg G%gglogglastggg information has been

loaded through the cable 122, the cable 122 can be removed. Further scheduling information and

cotitrol information can then be communicated to the robotic device using a wireless connection,

a5 shown in system configuration 100 and FIG. 64.

In the systern configuraiion 139 shown in FIC, 6C, a mobile robotic device 104 is
linked to a commumication device 102 through a divect connection 132. This direct connection
can consist of a male connection port on the communication device 192, that mates directiv io a
female connection port on the mobile robotic device 104, Again, this system configuration 13¢
can also be used to link the communication device 182 to 2 stationary vobotic device 106. As in
system configuration 120, shown in FIG, 6B, this systera configuration can be used fo load
configuration informeation into a robotic device, after which scheduling or control information
can be communicated to the robotic devies through the wireless communication configuration
106 shown in FIG. 6A. In one embodiment of the invention, the male connection port on the
communication device 102 can retract or fold into the communication device 102 when not in
use.

FIG. 7 shows a block diagram featuring one method 14§ for mmplementing and using
a system including a robotic device and a cbmmuﬁica‘t%tm device. In this methed 146, a single
communication device can be used o provide configuring, scheduling, and control information

to a robotic device,

For a robotic device without a pre-installed scheduling applioation program, ora
robotic device needing reprogramming or upgrading, the communication device can be used fo
load the required configuration information into the robotic device, This requirss first linking

. 142 the communication device to the robotic device, sither through a wireless conneciion,
communication port, or direct connection. Upon optional authentication of the Jink using an
anthenticator (e.g., by hardware or software based systems), the desired configmration
information can be loaded 144 into the robotic device, at which time it is stored 146 in memory
of the robotic device, Afier this has been completed, the robotic device is ready for use 348, For

robotic devices that have already been configured, steps 142, 144, and 146 are not BECUSsary.



the steps of: selecting schedulifig information in a remoté device; _Iink_ing’"’th"e remote device to the
robotic device; authenticating the link; communicating the scheduling mformathn from the remote
device to the robotic device; and storing the scheduling information in the robotic device. - 19 - The
method of claim 6, wherein the link comprises a wireless connection. 8. The method of clqlm 6, further

comprising the step of operating the robotic device in accordance with the sto_red scheduling

information. 9. The method of claim 8, wherein the stéred scheduling information enables the robotic
rther user |r(1§gu 10. The method of claim 8, wherein the stored

device to run autonom | tf
scheduling mformatlonqglgérgtyﬁllsgg at I%Ggé “Re SHERRCHRS TRYiSS ManeBer B Hirskdne and type of
mission, 11. ASRBIRBHSPR Wﬁﬁﬁ%hﬁﬁ&@\m@@wb@ﬁ@@@&mﬁmaﬁmmﬁﬁm@n@mhg the steps of:

linking a singlénesmumomis aliaidayicsite. thesehalindeviseiayihsntisating dhe-ink. a0d

' through » wireless link, although 2 communication port link or direct Hink is also possible,

For enabling the robotic device to run acoording to a user defined schedule, the
scheduling information is first entered into the communication device 150, The communication
- device can then be Hnked 152 to the robotic device and, upon optional authentication of this link,
the scheduling information can be loaded 154 into the robotic device and si:o:‘eci 156 in the
device’s memory. The robotic device is then fres to run autonomously 158, basad on this stored

scheduling information, Depending on the schedule, the robotic device can start immediately or
at a fuure time,

As well as providing scheduling information to 2 robotic device, the cemmunicaiiéﬁ
device can also directly control one or more function of the robotic device. Again, with the
communication device and robotic devies ready for use 348, a iink can be formed 160 beiween
the communication device and robotic device. Once the link has been authenticated, conircl
inrformation entered 162 into the communication deviee is received 164 immediately by the

robotio device, which then operates 166 according to the bser inpuited control information.

The scheduling and contro] functions 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
alternatively run a scheduled mission without any need for control information. [n one
embodiment of the invention, the control function can be configured to overrule the scnudmmg
function, so that during a scheduled event a user can take direct control of the robotic device
without waiting until the scheduled task is completed. In an alfernative embodiment, the
scheduling function can be set as the dominant function, and thus upon the start of 2 scheduled

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

It should be noted that these functions can at any time be modified or updated by
- dowrloading new configuration information into the robotic device. In one embodiment of the
invention the communication device can also be configured, updated or reprogrammed by
linking the communication device to another device, such as but not limited to a PC, laptop, or

-other programming or diagnostic tool. Asa result, both the comrunication device and the



transmitting information frorm the communication device to the tobotic device; wherein the transniitted
information comprises controlling a function of the robotic device, and at least one of configuring the
robotic device and providing scheduling information for the robotic device. 17.The method of claim 11,
wherein the transmitted information comprises control and scheduling information. 13. The method of
claim 11, wherein the transmitted information comprises control and configuration information. 14. The
method of claim 11, wherein the transmitted informatidn comprises control, configuration and
scheduling infl%%g%tiggfi %Sdayge meth%_d ofélgim 11, wherein the communication device comprises at
least one of a hand-held rémote duuiee, BPHE 3 L56S fredrer apranedisommmimicdmetsuice. -20-
16. The meth8EFEFEmRifRY 1 shisithersotprisingtestep.of transmitting information from the robotic
device to the communication device. 17. The method of claim 16, wherein the.information from the
robotic device comprisé AP IEEATORY B SRS (B 58 sreslirdpTavariapsdeuineniyistored
scheduling inftifi&tisrieatistabasrepyits duthehtidatibrinformationnend auserdainiepance report. 18.
The method chaiaieicd n whesgin i SOROMAG-RIGMANRD ANg, AL 1SashQNg, 2 £Afi0ing, Information
and scheduling informa tion can be communicated at differén ‘Mites.
: 1s thus mdicaied by the appended claims, rather than by the foregoing
- description, and all changes that come within the meaning and range of equivalency of the claims
are intended to be embraced therein. '



T TI9TAnapparatus for communicating with a robotic device; compri-a memory for storinginformation; at™
least one port for communicating with the robotic device; at least one authenticator for authenticating
the robotic device; and at least one transmitter for transmitting information to the robotic device,
via the at least one port, wherein the communicated information comprises information for controlling a
function of the robotic device, and at least one of configuration information and scheduling information
for the robotic device. 20. The apparatus of claim 183wherein the apparatus is a hand-held remote

device. 21. Th&a Fasiresfclaim 18, wherein the apparatus is a wireless communication device. 22.
The apparatus of claim 18, wherein the apparatus includes a display. 23. The apparatus of claim 21,

wherein the .dppara&&éﬂﬁﬂ%@ﬁf@ﬁw&@&%ﬁ%%&}kﬁ@@@@g&C%ﬂm;ﬁggﬁgg%re%gug%of claim 22,

wherein the at least one user input comprises at least one of a switch, joystick, button, touch sensitive
pad, and roller-ball. 25. Thekapparatigoetiotaim! 182 wheteuie.apparatus can further receive

information transmitted from a robotic device. A robotic device comprising;
authenticafing the configuration tool; and

ioading, via the configuration tool, information into the robotic device sfter
successiil authentication of the confisuration iool, wherein the information
includes 2 scheduling application program to enable a scheduling capability

of the device,

Z. The method of claim 1, wherein the loading step allows at least one of retro-fitting,

reprogramming, and upgrading the scheduling capability of the robotic device.

3. The method of claim 1, wherein the link comprises at least one of 2 communication port, -

a physical connection, and a wirsless connection.

4, The method of claim 1, wherein the scheduling application program enables the roboiic

device to implement further scheduling information fom a remote device.

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

L

6. B m@ﬁmd for configuring a robotic device for autonomons use, the method comprising
the steps of:
selecting scheduling information in 2 remote device;
linking the remote device to the robotic device;
authenticating the linic
. communicaiing the scheduling information from the remote device to the robotic
device; and

storing the scheduling information in the robotic device.



—=2%=a-memory-for-storinginformation;-at-teast-one-port-for receiving-information from-a cemmtrﬁjreationf ''''
device; and at least one authenticator for authenticating the communication device; wherein the
communicated information comprises information for controlling a function of the robotic device, and a}t
least one of configuration information and scheduling information for the robotic device. 27. The robotlc
device of claim 25, wherein the device is adapted to operate autonomously without further user input
based upon scheduling information received from thgcommunication device. 28. The robotic dgwc_e of
claim 25, further comprising at least one transmitter for transmitting information to the communication
device. 29. THe rob&tie Rl bS aiEIM PErwimErRin serpbtte tivies comptices one of a mobile

robotic device and a stationary robotic device. '
&. The method of claim 6, further comprising the step of operating the robotic deviee in

accordance with the stored scheduling information.
g The methed of claim 8, wherein the stored scheduling information enables the robotic

device to jun autonomously without further user input.

10.  The method of claim §, wherein the stored scheduling information comprises at least one
of date, day, time, number of missions, and type of mission.
11, A method of communicating with a robotic device, the method comprising the steps of:
linking a single communication devics to the robotic device;
authenticating the Jink; and
transmitting informetion from the aommunica,ticn devics to the robotic device,
- wherein the transmitted information comprises controtiing 2 function of the
.mbotic device, and at least one of configuring the robotic device and

providing scheduling information for the robotic devics.
| 12, The method of claim 11, wherein the transmitted information comprises control and
scheduling information.
- 13, Themethod of claim 11, wherein the transmitted information comprises control and
configuration information.

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

configuration and scheduling information.

15, 'the method of vlaim 11, wherein the communication device comprises at least ons of a

hand-held remote device, a PC, a laptop, and a wireless commumication device,



30. A robotic system 'comprisingr*a'"rob'otic'device';“a‘n'_d'"‘a‘"separate“(:'c_)mm‘umcatron""c_fevrce“for‘V; A
communicating informationthe robotic device; wherein the communicated mformqﬂon comprises
information for-controlling a function of the robotic device, and at Iea;t one of conflguratlon mforma@lon
and scheduling information for the robotic device. The system of claim 30, Where_zln the robotl(_: device
can also transmit information to the communication device. 39.The system of claim 30, wherein the

communication device comprises a hand-held remot&’device. 33.The system of clgim 30, wherein the
| onary.robatic device.

; ; - i i d a statj
robotic device Gomp#ges ane; of 40 b l,%%?ﬁ?%gne;gzl?s:enga e step o%transmm;mg information from the
robotic device 1o the communication device,

17, Themethod of claim 16, wherein the information from the robotic device comprises at
least one of an error report, a power level report, currently stored scheduling information,
@ gtatus report, authentication information, and a user maintenance report,

18, The method of claim 11, whereijn the comroliing information and at least one of

configuring nformation and scheduling information can be communicated at different
times,

1S, An apparatus for communicating with a robotic devies, comprising;
a memory for storing information;
at least one port for comunioéﬁng with the robotic device;
al least one authenticator for authenticating the robotic device; and

at least one transmitter for transmitting information fo the robotic device, via the

at least one port,
wherein the communicated information comprises information for controliing

a function of the robotic device, and at least one of configuraiion imformation

and scheduling information for the robotic device.
20.  The apparatus of claim 18, wherein the apparatus is a hand-held remote device.
21, The apparatus of claim 18, wherein the apparaius is a wireless communication device.
Z2.  The apparatus of claim 18, wherein the apparatus includes a display.

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

24 The apparatus of claim 22, wherein the at least one user input comprises af least one of a
switch, joystick, butfon, fouch sensitive pad, and roller-ball,

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

transmitted from a robotic device.

26. A robotic device comprising;



27.

28,

28,

-21-
a memory for storing information;
at Jeast one port for receiving information from 2 communication device; and
at least one authenticaior for authenticating the communication device:
wherein fiie commmicated information comprises information for controlling
2 function of the robotic device, and at least one of configwration information

and scheduling information for the robotic device,

The robotic device of claim 25, wherein the devies s adapted o operate autonomously
without further user input based upon scheduling mformation received from the

cormnunication devies.

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

transmiiting information to the communication device.

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

robotic device and a stationary robotic device,

A, robotic systern comprising;
a robotic device; and
& separate communication device for communicating information with the

robotic device;

wherein the communicated information comprises information for controlling

a function of the robotic device, and af feast one of configuration information

and scheduling information for the robotic devics.
The system of claim 30, wherein the robotic device can also transmit information to the

communication device.

- The system of claim 36, wherein the communication device comprises a hand-held

remiote device.
The system of claim 30, wherein the robetic device comprises one of a mobiie robotic

device and a stationary robotic device.



