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Technical Field The present invention relates to a

woatmatoy7and in one particular form to a nobi |l @COAG2004/000221

noveabl e robot that can 5 behave in a particular way

in response to the particular surface upon which the

robot is placed and the robot's position on that -
surface, and in another partArokar form to a nobile

or noveabl e robot adapted to mark a particul ar

Felnhs5i§sedO PENDI NG APPLI CATI ONS 10 Vari ous mnet hods,

systens and apparatus relating to the present

TP Rpreat &’{eﬂ&%fegfc%wdg@a apdin ppeagtigylyr Sofmntg acepbilg s merespje robot that can
agatel ic @pdriipaisr way iraespinge blie pafiqular adfade updn vaSE il ROt iOflackdv@d the robot's

; e ; o pin v b
YT TR AR S
appvlaefen is i ncorporated herein by reference. The

application is tenporarily identified by its docket
nunber. This will be replaced by the corresponding

SOFENDINGAFRGAHEPNS 15 when avai | abl e.

Cross- References Various methods, systens and

FRIRAE Abthcs, sfikedh 'aﬂgap%zﬁatlk h&atiRs RSE Yreshld YR LHbPRe Bisdosed in the following co-
di scl osed .in ﬁi% ftg I oW ng co- %endl nlgr applications .
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Background Art

Principles of mobile robotics are described in detail in Dudek, G., and M. Jenkin, Computational Principles
of Mobile Robotics (Cambridge University Press, 2000) and Nehmzow, U., Mobile Robotics: 4 Practical
Introduction (Springer Verlag, 2000), Practical mobile robot construction is described in detail in Wise, E.,
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Princi pl es of nmobi |l e robotics are described in detail
wonoiddeda G, and M Jenkin, Conputational PrP@?/Aﬁhtﬁﬁmoozn

of Mobil e Robotics (Canbri dge Uni versity Press, 2000)

and Nebnzow, U., Mobile Robotics: A Practical

I ntroducti on (Spri nger Verlag, 2000). Practical nobile

robot construction is described in detail in Wse, E.,

2 6 March 2007 WD 2004/077341 PCT/ AU2004/ 000221 )
Appliad | RobaticrSrept Reblicelng 1PI0) mdfqCenb,iGorfde RakgoRyldeisBoranza, 2nd Edition
MvGaTHi, 2601). The Robot Buil der's Bonanza, 2nd Edition

(MG aw Hi Il, 2001). The present invention is not

limted to use requiring a netpage. However, a netpage
Tho prepryiyinghationris e dimitesl toSisceseyining arieipagoe AWever, p netpage i8 now described to

asdidh @Rredd@ e uRGrstahtBngN8d sife Of thé MGentishy mieip coﬁlsfaek RBMR graphic data

t f b| ?3
i REE b b ot S gt B *\,ﬁﬁ'swe?fﬂgﬁpts’wg‘%(nsw coded
daatmts#néeal@or mmlu@nstgmxciam@he nepagagpdedalotd dbintifids biadhof @irde d given density

of fp@iﬁts Uﬁﬁn@ hﬁﬁagé 'Meqaeﬂlﬁt? bdd %age-rzﬂ@ th@%@ﬁﬂ&si@&g %r(ﬂﬁ{e@of the point. The
ntifies, .at_each of at |east ?"t“gl ven densit

g“ﬁ% ﬁ"d’?@ iypibai of fly %%”@%fa ey, millinelens ArSPase sepRe ot EP%‘&‘@’E”&‘F?&*‘“ optical
sefsbreant walewhilargoreipaga lcoded Gatal iWled plgcedin 4 frsitiproionnénse ddy@ge coded data, the
ne@h%é% ?ﬁesﬁcte % dbﬁ t& Xﬂrﬁﬂé hﬁ! ulgzttlt)} %Qheq{eggge agti 1tsao }Wsmon relative to the

ers senS|n evi ce | ncor por tes an
neigpgeifiomy 2 Pr{*fl@%w%af the ’Ef@é%‘d ergag, he ﬁ%?ﬂg%@é%&@alv directly encodes
positidnato a\NeRdin plecisia(sigh ofithp oslbit sfaNfelvQniBigiaes), HRtpPae seBhg device can

deg%iu?e 15%:'3&011 QJ?& itloﬁ Qiht%'véqg ﬂg% tgé:gg tc; &ea?ep Lu%c:stm%tqg gto? Elg]o%r of a few

ntit the net page an

miprametary)\hased go ﬁﬁéhgﬂﬁlé!tprasamf ) ﬁ?@ew? élﬁtympxbefdhe wdedodotroe its field of -
vil the netpage. Wereas the netpage coded data only
directly encodes position to a certain precision

(e.g. of the order of a fewmllineters), the netpage
Notgetheyj thrgdigtinstion do ¢ anticulde telingipaéern batwegb Bdge iidspiitn (ig. netpage id) and point
coSHlin ARt 18 trheRdly E%Jﬁﬁdn)ﬂtecﬁ&ﬁctfo%ew %(%t%ggdlﬂgopeﬂ&ﬁ Qﬁa@rutlhze any mixture (or

e.order .o

1 on Cro
i DL S o G RS PR o BT B g ghese He coordinat
spadp sy 4 iosltitudsf oftphges, clocketl tdapare idantifierscofld wheck ofage van@ins a multitude of
1déh@ﬁeﬁ r&éﬂﬁ; h E@ p@feﬁ'&d H}Q:t.ué Qq dés@nb@d %(IJ lﬂfé%l)(ﬂﬁg lﬁgéya chltamgl a multinde of

_pattern betweén page identity (1.e. netpa )
idegtfer resiops BaF‘&i?‘}’i“&F’é% 2 fageapf F‘é’F"ﬂ;‘m‘ﬁs » PgFadhe 51‘11‘“‘83( OPPREIIDg fp, the size of
a pAge. Batt sisd tha del isigpf p pigk dsriteeliay/fivad, iahd may canregpond totihersize (farsheet of paper
regi dapt I nat es,

(o LR Al e G it DRl £ B B

coordi nate space spans a nultitude of pages, through
If $he sdle PEIthe néqd@en&oﬁiﬁg Pdtterf @Cifcraskea l(eeg & DAY gheipddt dSnsi®y is of the order of
ceﬂ}iﬂa&stog ge%m% ggé’d&éa etgavxrg te‘]{]) %%Eei& hfe oat t%owesragc%gdmgly However,
thecmqwqmﬁﬂﬂa whqsh tﬂiet epespeyiding ngippae] fohsing 46@1@@ esdetempipt its precision and

onﬁﬁwit)@te[&hfbgo fho hepdeeis @ FnRA bthd &vRSs mﬁglﬂg ﬁ@ﬁ]hon not the size of its field of

i ent | rres din t he ze of
v o e el 155 Bptenh e S oqketing Seie ol gyt by
pr@wdn, regdypeadsntrof thp esald of the telpagesbding P@ﬁena subfeet@f confse paperl opfiéal imaging
cobsBaifks subibds i@t limkabl oi d/ A3, etc.), or to the size of
the surface of an arbitrary object. If the scale of
t he netpage coding pattern is increased (e.g. so that

A hdegginaeie ppckdiénidenshdeysutiSasalie silf@e of dlghect of paper, using a netpage printer.

Priﬁﬁ% P?ag@#l?rcg %{bﬁﬁc, Io%%ﬁaﬁ:? gj Vﬁﬁc%%{\%és’ t% E}p%‘fngg nsing visible inks, such
as H@W&m yetlfwéanﬂ g’e@q inks ke md%d%$ picafippringd wm&bﬁgnk such as an
infEARBERIEIXS brigngaV-CisibiGgkdet ernmine its precision and
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of the device's imaging resolution, not the size of
wDtsodid7ed4d of view It is therefore possible, parMe&Bo04/000221
sufficient resolution, to determ ne position and
orientation to arbitrary precision, independent of
the scale of the netpage coding pattern, subject of
course to normal optical imaging constraints such as
diffraction limt. 35 A netpage may be printed onto a
surface, such as the surface of a sheet of paper,
Moss geopradlyndd gadie dpm imag @rprintedor otteiwing deppsited akk e ipihaaefadeiby any suitable
B or pQLest anfjiﬁgpoﬁgdb?aylﬁag% %Hﬁédcﬁ%ﬁfeﬂws'e% iRA SRbY i the surtuce by any

print usi ng VI si ;. suc n, q%
Slyfélrl? @W“%fﬁ T e TiFFR 2O eSSVl SpbTely gt amdyﬂeed mot. operate
sipkanéongly. WS Righirtthe defpe oSthdpreserit RientioiOiat 88 p@idm of the coded data is represented

- tive. ink, .o usj l.owwisibility
il A S Bl 55 sl A3 b0 00224
More generally, the graphic data may be printed or

Aqiel@egevmsg@seai Grpﬂﬁkﬁa&ds BkAlby |arlie§cﬂﬁ10§ 'df alacnetp s@:@&’ in a comy uter system,
process

[ a
e B g e R RBRE P inh B At Vi BB s devio
fcmvpyds tbqﬂetagbﬁéhepptg@@gzsto thEreempuion sygtgmfca‘@gergptgﬂog jwith reference to the siored
n&ﬁa@@@é&ﬁﬁon”ﬁié fmar&eatdbtslﬁ hypichiiRhnad B8decBEnRRRdd RAkhe decoded position

erate |.t aneousl is wthin the coe
% ‘{Srﬁ’ He‘?%%ttﬁf ﬁ“é"“ﬁ iR ‘h“"&?‘“t’ %St’n?i%l 8%“‘*‘1’&%3 ids and
p@aloas Wery tbcpue@swrwmdg davige @ imytharfasm dffatritivg ilnplevsent ¢r stylvs, bl the stream is

th%l%ﬂﬁeexgpres@ntgwe Qﬂ%aue@ bt e wiBE f1dned dr ¥ty1u§;éﬁ%ct9 kb Yietpdt, Ghe stream is
tpage 1 SPO on a surface I s backed
feaeé@i 5 35thel int T?%&ﬂm%w&@ devdge Sheg &YPF%“Yam‘E?B’ﬁ‘f?ﬁf & pontact. sensor, and is

ccsljig.tram) begingaxagiog thy stzteehﬁwlimtttm&gﬁ 6l contiétenith the mefapR g cease generatmg
{
h8 S e:Po%Mx'Fa& Gich B gﬁ@r}%ﬁssbééﬁ%e Fc% d%ﬁ!ﬂ%% anl iR DS &Qtact event and

devi ce orward I nteraction
2 {q5p ol eoRBtiteEt Byeferah e ay 2 PW?{"EFB? EARRPTOHSIGHR fqﬁ’e}’eéﬁ'@rﬂéﬁ%@ description

cch@spbﬁlﬁngsfb Qi btpagd ma@ﬁedaas &r meps&oﬁa and BRrfrOd WA lERE with respect to the
?}Eﬁucs ots the }é%: %al!lw taon. olfI ?xeafn'ale if e ne dagfg gg‘i gon%scfigiets aQext ficld with a

oS NE SEnsi Pce re
spegifiq mtlﬂeané aja, ﬂIPWemmet &istpry mwns}etmwh,e&wsﬂusqﬁol@fmtqsects the text field,
arfltif @aﬁayqﬁteraﬁt BEGRd, ﬂascoﬁjﬂﬂtmnﬁﬁﬁ' otﬂiepﬂl%kes WMyt BEmOeh RRUS field, as

ns ev enen
PR et R B i RS R, b, o ey [ e netase
de@¢ripnmt dembﬁ@fan bdtien xon¢ Gy ieiredtb enelyperiink) withyd ypevificebetionwad extent, the
h@j@&%rmxﬁe.h\@leﬁ&rﬂﬁ%%ﬂe %te]-s’éctf, ﬁg Sdné, %ﬁid 9 L@a§' interpret the siroke as

i.nk. .The netpage sensi ng device then typicall
t@%?ca?ﬂegvhlg EBh P 8% &5 ComBRg SySEm 1 5P afigresaenpigs message to
ado&gn appljpetiar adbiing! wlthethestcm:a vhlienitgively, ta netpsgestrdkm {sdformandédaditectly to an
éatioédib?ch %Jcﬁigf‘o’th&%g R REeddE Ml the stream
when cont ac surface is broken. Each di gi tal
ink streamdelimted by a contact event and a |oss of

IFonhetdbe &u@i@t device nedn@Faeed diaflirkSnil of prinfilg® devibé) Ghe GRDEbkPliter system
o %l&%@:cm? g&f fnﬁ @ﬂ%om%te%ggce C s | (%p cgn% page bﬁ storing the digital ink in

espon e ne
a quq%qe@nanaﬁdn expd &y e eettpggqlﬁén his wveskfée digitalink qan beerenrowdmh@ the page is
redPinS€ BRIt KSedhed he net page description. For exanpl e,
I f the netpage description describes a text field wth
a specific position and extent, the conputer system
Ameipagd etneingrilavive ighiet fomr oftalviylus hydgier isi deterired drc¢opetdivg PCE)epplication WO

0071283 PentitlADenkih ﬁ&lMed' ?.Qtl\%@ﬁ@t aﬁdrb%—pﬁldfng lf)%’apﬁlﬁatzon USSN 09/721,893
eCﬁgunctlonvvl her strokes simlarly assigned to

‘PeRios Pewse ﬁl%i‘sﬁ Noxsteheh 2004 ehnefnage sensig d‘e‘a‘tet%%tfm@f a viewer is
convert the strokes to a string of identified
characters. If the netpage description describes an
action zone (also referred totas a hyperlink) with a
specific position and extent, the 25 conputer system
may det ernm ne whether the stroke intersects the zone,
and if so may interpret the stroke as
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I nvoki ng the action, which may in turn cause the 6 March 2007

conputer systemto send a correspondi ng nessage to
weanaidverzsappl i cation associated with the acti opeT/AU2004/000221

Al ternatively, a netpage stroke is forwarded directly

to an application which is specific to the netpage id

enbedded in the stroke. 30 If the netpage sensing

devi ce incorporates a marking nib or printing device,

then the conmputer system typicall oci at es _dj .
depoHRed, i FEPeH8 thCH HEPReERPR O LBt ?’é“-gfﬁfow&a fiefe %é@séf filed 27
Ndyymigt 2000.ng t he d|g|tal ink in a persistent manner,

i ndexed by the netpage id. In this way the digital ink

can be reproduced when the page is rinted, and
Vagigys f5wass sadipenwhprmesand Ratigap gy glascaled dp ngvea&a R spglicatips WO 00/72249
enfitied IY1dadtiteC @ik Buifaceawith RufefentesPoite:s ClitedBIAM b 20003 @adind @CT application

WE%E/S%% Ellt V\Eﬁ 1‘%]6c\épsmgﬁoéodgsz ?ig%dgﬁ:]d)&%%dmﬂ §%Q~Sénag% r@?%@%ﬁtmn USSN
10309378 gnqglgcg“Roéqﬁwqatly Sanreisis ﬁFggs g(dqgg%n@@ber g&‘T{)?@HSpgled 4 December 2002;
andAVRIRA Praifdtal APpIR&ioR 2QR9D2Sntikd IBNIEE ahdAfpaRmE QIPTOBH”, filed 25
o 3 : 2%% is 4 6 March 2007 WD 2004/077341
/ 004/ 000221 descri bed in co-pending PCT
application WD 01/41046 entitled "Viewer wth Code
Tho8dS Qe to ahy prdFlardif thidNPEIINBRE is2005hd sMAId RS L PGS knowledgment or

di ng schenes and, pat erns e descri be
o G A} B BT T BB e oo
"l dentity-Coded Surface mnth Ref erence. Points", filed
Digtbsife of BREHion CO- P€Ndi ng PCT appl i cation WO 02/ 84473
entitled "Cyclic Position Codes", filed 11 Cctober .
2001; co-pending US application USSN 10/ 309358 :
In @rfirit bdpew thieResat ineantdnl provEgnarmbeti adapled g6 dperafedio alsadiation naitedn interface

oG e Becpdd i HRESITASH 49 Dyt S e itcysotco and of
aP&lﬁﬁlﬁ’%ﬁéﬁ“&?wm(SMWG supfpgedhp robpt comprigitger 2002. 10
The (1RhRERdACEeaho ARY t‘tﬁrrctbeifto bie okvdt tHeligifacdax@dcd; | cat i on
S I’t%t d se?sgxglgme%oeu\lw chns%gs a? lea%ksg ne gtﬁ tléenco%FcIP %Eana%}ri\'{tgenfeggse &matmg data
indicative oﬁﬁle idprditycod mwrfg:e ﬁ@fmlanw @wpsitign of ther@é rcghe fnterfagy surface;
I nvqgr)tdngﬁumgaﬁonl,ﬁa@tgl rst aspect the present | nventl on
provides é#rObOt ad%%wf to oggrate i n gfsoc iation 4
with an i EPFELEe ntRPERE H‘f&t""cﬁ”éeﬁ’o & GPIPIST T paranmed to
t herselott asiGa@ule o ecnputenagilicaiph bagedoh aidenst tebddentity 9f thyfinterface surface; and,

| nter f acqpgitda &%veém@xﬂ nﬁtf-ucncﬁs Rl ﬁléll:e'let:t‘éd QmptiE aFHIRINES
0|nts of the interf age surface, the robot. co risin

th’f?Y= GIF ShHReAPHGH i 6 a1 G FHES D B e FHARI By el
ynterface surface; 20 (2) a sensing device which

Spth il SRSk iHATE. ObilS ABARMhAL %%qggc%ga 5 an interface

I n I n ative dentit
sugfage E\m& é’épg"é“t‘}rﬂfe&&’é’f hergongpdeg dpe rliegtigpotar ioeH s dRtorigty sucace and of
a plldstityt of reffidnocqRinG WF theiG®ifacé shyface ANTFOlibE aipticny: Nmeans to: (A)

tra motventlen? ealsqo glf‘ %vlthegobgtgg ?:ow;e over th%?u%é sﬁrfa%é( stem the

conput er
(2) a sensmg dewce whmh senses at least some of the coded data and generates indicating data

indicative of the identity of the interface surface and of a position of the robot on the interface surface;
(3) a processor adapted to:
(A) select and execute a computer application based on at least the identity of the
inferface surface; and,
(B) generate movement instructions;

whereby, the behaviour of the robot is at least in part controlled by the selected computer application.
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sel ect and execute a conputer application based on as March 2007

| east the identity of the interface surface; and,
wOBMoaTaI Ve novenent instructions fromthe seperhethod/000221

conmput er application, whereby, the behaviour of the

robot .is at least in part controlled by the sel ected

conputer application. In another aspect the present

i nvention provides a robot adapted to operate in

association with an interface surface having di sposed

therein or thereon coded data indicative of an
Pﬁﬂﬁh&ﬁhymmﬁwmhepmg@mm&hbsdsmﬂkannmamdm@¢mmﬁemaapmmmyofammmm
itk ibida e G618 S0Ry ABloByd, OF Lhe T nter face -

surface, th ot conprising: (1) novenent neans to

all ow t he robot to nove over the interface surface;
A&@hmamsamsmnguﬁﬁntmﬁmﬁuuaﬂmmmmmEQSmamsbeast sone of the

10 Sl AN BEREY aPPual ACGRL 0Pl HRILo ol RS R Lefior system, e
cqupgten ww Rs?gr%nn@d faoslett the ﬁonemfer @nhcetrop aesed @w Fastibe idgutity offhe interface
sRRecassSor adapted to: 35 (A select and execute a

conmp.er .a east the identity of

t h e ﬁetccw 81}1% tter ]a%)(]:magoneﬁloaﬁpe(cgjlputer A Ig:m.t e novenent

instructlons wher eby, the behaviour of the robot is
P@ferabl? At rotofhaP Rdiqué ABERhIFROVIRY islaBfted &) BEhRHh HORBMESH other robots.
application. 5 6 March 2007 WO 2004/077341
PCT/ AU2004/ 000221 Preferably the processor is
Agvagiagecusiyee cogpuie e isadapied onpeivethe mpplidegifien. on from a
plurality of conputer applications stored in at |east
0 menqgry of the robot, 5 Advantageously the robot
PiplE b e e GRS S OB I e PO B T seigyl
transmt data indicative of at |east the identity of
Aﬁﬂﬁaﬁe&fsﬁ rtlfe%&ﬁpu%y E)rs@ﬁ?s atdﬁ tég & RO b MindBed Bl O vih Ig?el device in wireless
conput ef system programred to sel ect t € conput fer
cogpppiration Vigithasebokd on at |east the identity of the
interface surface; and, (B) receive the conputer
| Gat stem 10 Preferably,
PR IR %I%g‘g‘&?gu‘%‘%%%ﬁ%@%@gﬁ%ht ifier which is
adapted to distinguish the robot from other robots.
ANIMBBERIG AR e Mss sfohi®is & Sl QencF Mgl M | S adapted to
receive the robot identifier. 15 Preferably, the
indicating data is transmtted to the conputer system
Prigiprably.\whe plhiality of irefererice péily anttagrdipessiopal tcherdeipotitions on the interface
sustiel em i s adapted to receive the indicating data via a
relay device in wireless conmunication with the
robot. 20 Preferably, the relay device is a nobile or
Advatthgadudsy, theehdep Haaie substzhtallyinviaiyle cumluyaidetl menankyee| ess
signal is a radio-frequency signal. Preferably, the
plurality of reference points are two-di nensiona

Itw 6“1%1?"&9??5'?@0‘}5 dheropdsd datgyippringd iy ipfrazgdpbsemptiveink. gy f ace.

‘Preferably, the sensing device includes at least one infrared illumination device and an area image sensor.
Advantageously, the interface surface is a netpage.
Advantageously, the robot includes an image or video display.

Preferably, the display is able to show an image or video of a remote operator of the robot.
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Advant ageoul sy, the coded data is substantially 6 March 2007

i nvisible to an unai ded human eye. It would be
wadvawizaageous i f the coded data is printed i n pof/aac@dionnr2i
absorptive ink. 30 Preferably, the sensing device
includes at least one infrared illum nation device and
an area image sensor. Advantageously, the interface
surface is a netpage. 35 Advantageously, the robot
i,ncl udes an jnpge or video display. Preferably, the
Adyagpgeairty; ‘ge bt %’t“B’s (oL (o %e‘i‘?ﬁ"gﬁg %?w\/i deo of a renote
operator of the robot. 6 6 March 2007 WD 2004/077341
: lys, the robot includes
P§§§g§§E§9ﬁ#%@Q§§%EP§9¥ﬁ§$§%@?§%a%?%ferab|y, t he robot
i ncl udes a m crophone for .capturing audio. 5
AMARORE P Bbyemenrt bethérr;uaymﬂérs b niomeﬁt@b@temierdré]ﬂie&ﬁ&ﬁ&icaﬁng with
i ~ a renote device conmunicating wt t he
m%%ﬁ%ﬁ?%%m%£sten1 Preferably, the conputer application
controls play of a gane and the robot behaviour is
Pﬁféﬁbl@,&hﬁﬁdbﬁﬁﬁt&&pﬂfea@n cdhiteBIE Blay BF 4 PiRe G Be robd behaviour is characteristic of a
Advqﬂt%ggously, nore than one robot participates in
PERE 58  Advant ageously, the robot can be remptely
controlled by a user. 15 'Preferably, the interface
AGHRRERGRl] forSh M robd: BatidR S ifedehe. havi ng mar ki ngs t hat
are visible to a nornmal  unai ded human eye.
Advant ageousl y, the visible markings include at |east
Admatagyeusie tieantiot Gh bownoteln con@llePbed werabl y, the at | east
one gane-control button includes resune, resign, new

, , gather or the like _options. Advantageously, the
P%%%E‘Yspt?eawﬁaﬁ e foeglagheusagdaripg makingsthal qest e to a normal
wmsipHotnatdge present invention provides a robot adapted

to operate in association with an interface surface

havi ng di sposed therein or thereon coded data
Aftvyapireeeply i visolegprrkings fpelpdeypt let qop gamersenirof baites sur f ace and

of a plurality of reference points of the interface

ppilface t,he robot commr.i si ng: 1} at | east one notor )
BHROIR) w0 bR W RO MR e, B o e o o e

oSy the interface surface; 30 (2) at |east one notor
controller to control the notor (3) a sensing device

ich senses at, |.east soO of the coded data and
Agapier g doc T iaing s ﬁg&eﬁsﬁﬁﬁr‘gat ive of the identity

of the interface surface and of a position of the
Tl DR 28t thb Bredelt ifVehiRG Brovidls| A6t adaflbd B dp@Eh A association with an interface
sug'tje’lc% r];gv?n% Idi\ggogedttge:rein or thereon coded data indicative of an identity of the interface surface and of
a plurality of reference points of the interface surface, the robot comprising:
{1) at least one motor and af least one drive mechanism to propel the robot over the interface
surface;
(2) at least one motor controller to control the motor;
(3) a sensing device which senses at least some of the coded data and generates indicating data
indicative of the identity of the interface surface and of a position of the robot on the interface surface;
' (4) aradio iransceiver to:
(A) transmit the indicating data to a computer system, the computer system programmed to
execute a program based on at least the identity of the interface surface; and,
(B) receive movement instractions from the program;

whereby, the behaviour of the robot is substantially controlled by the program.
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(A) transmit the indicating data to a conputer systegMarch 2007

the computer system programed to 35 execute a
wonrogriamdlbased on at | east the identity of thepcT/AU2004/000221

interface surface; and, (B) receive novenent

instructions fromthe program whereby, the behaviour

of the robot is substantially controlled by the

program 7 6 March 2007 WD 2004/077341 '

04/ 0002 f th is sel ected
PR 1 5 S8 A BREER B AP ORET D855 om

In a further aspect the present invention provides a
H@ﬂﬁﬂer agépal@&ege& HRRRIR bSvilld 2 3bs ORI PE efmewaséo&ﬁmn with an inferface

terface i sposed therein or er.eon
&eé’a%[‘ﬂ&°%e¥%§?f‘8&f"i ‘Q%“BF gdﬁ% aut"d’édﬁﬂa?“t"ff wridqnfify of tht igteyfage swrface and of
aghmMaoﬁdhwaeQEMHEﬂaumﬁﬁﬁamﬁmyﬂnﬁmme&@memge poi nts of
t he r I Si
| he (ISFLIRGE SULI 38 S ol CROLBRIRL Sk d MhoiThor o tmorcs
S%?ﬁbel t he robot over the interface surface; (2) at
I eas(2) LR st g riftor CEnbiledtolcairol the idddf r ol the notor; (3) a

se ns 32 ggn%\é% ﬁ&c}é"‘%’m%ﬁ‘ C %{3 ]%as? gogle %@ ﬁl% fﬁsé)egrﬁa Of t Qx?era%es f1.ued.u:atmg data

_data ge s 1N SRR
indiqativp efdherdentify effthorimetapa ks @é ef wwﬁfa@éthawuot of thamterface surface;
POSi {4) @pro&efsodthte robot on the interface surface; (4) a

onat | Shst B BT AR RS U €l VAP AL S Bl s

and, (B) genamate anenent I nstructions; 15 whereby,
t he behgglou&mggnhbﬁmﬁﬁhg&mmﬁmsubstant|aIIy controll ed

B o 3L L b R R SRR a iy of

prograns stored in at |east one nmenory of the robot.

P%@rably chs& & ﬁ%ﬁfe@%%&b@ thk ro&@tﬁ ﬁEnQ Q quraIl of‘ };} ams stored in at least

i ncl ud radi o transceiver to: transn1t
mFﬁHP@ﬁP‘@EN@F at |east the |dent|ty of the |nterface
surface to a computer system the conputer system

It %ﬁ@ﬁ&ma%e&g i St ﬁn&ﬁza?maﬁ&ag@m chgﬁﬁw at | east the

dent he I nt uﬁ# recei ve
the #¥ Wﬁ%ﬁ?ﬂwf aldepsiiieddentity of thaptorfipesurtipe fp o qempyies system, the
coafpierCsystdal frofin@ted Ié seleBiViBdprb@iin Pds@NVdnChe feash thS YRARYH tBY interface surface;
aIlcagntrolling t he novenent of a robot, the system
nprising: (1) an interface surface havi ng di sposed
t her &) peae telprsnmirndtsomite sstPndi cat i ve of an
|dent|ty of the interface surface and of a plurality
feren e of the.interface surfa 30
tri.l,r%hlff glpe &g tpg Fﬁnp ]{].Y]egtlog o Prratﬁieélﬁ 5 tegi Hoﬁ dﬁﬁ"fﬂ‘a’e‘fl%’ ny a robot, the
ﬂ@@h@@@namﬁ execute a conputer
N an interface surface having disposed therein or thereon coded data indicative of an identity

of the interface surface and of a plurality of reference points of the interface sirface;

2) a computer system, the computer system programmed to select and execuie a computer

application based on at least the identity of the interface surface, the computer system able to communicate
with the robot;
{3) the robot adapted to operate in association with the interface surface, the robot including:
(A) movement means to allow the robot to move over the interface surface;
(B) a sensing device which senses at least some of the coded data and generates indicating
data indicative of the identity of the interface surface and of a position of the robot of the interface

surface; and,
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application based on at least the identity of the g mMarch 2007

interface surface, the conputer systemable to
woeonuoiraate wth the robot; (3) the robot adgpgtRé2d09/000221
operate in association with the interface surface, the

robot including: (A) novenent neans to allow the

robot to nove over the interface surface; 35 (B) a

sensi ng devi ce which senses at |east sone of the coded

data and generates .indicating data jndicative of the :

i dentity g@ PoFERmicstion yepus, toganmit tho indicatie dgta yp dhet GopRULgsystem and
t he reodimogémdntiastriibefmacie seletid bant@ier @plitaticd; 6 Mar ch

C .

i Ehee AL LAk oo AR G A s s gt

the conputer systemand receive novenent instructions

If dnOiRr ifpect He IpRednSitveRQNPLRIEs aafiilold 0Pdohtedlling \WRQKoREYent df B Robot, the robot
BI85 0B el MRl 30 SRR O ot
ingisgive of ap ffentisy of henterfappsanftcd & ot plytalite of refenmmst haiuls effthe interface surface,
th6 dbbi AQlilidraty Prv@ic RMIERBR e hnedhs FOMOK the kdb8t th BRG! over the interface surface

dapted.to operate | ssocjatiqgn with an interfac . e

oo PR ol PR G R o B 99061 0o el epRE nleging Sy ndicaiv of
thi addntin of the indfrfacensuifgte med ofya pdsitivth ef fhe rabpif auctbe tterfhi@cerfzae dhe method
melfdisky th pddel ty of reference points of the interface

surface, the robot additionally provided with

o e T FPot Fanifriine e pdieppe s o A BRI 15 A pBHergypism prograsnted to
selenttapd dxamie agompugee @plicatinh based 1w lemgjthelidetitigyenf thé ineHace enrfieSand,

at | I

B e L N i S L T

interface surface and of a position of the robot on
Infalfertherdseef theqeesiti infantian, prdvives 4madiivd df contitiing die Agpvénieat oEh b6, the robot
atﬁ]gtecf JE]% gr&@ ﬂltasgot:ﬁ&ﬁ%&ltah ﬁlgerfa&esmlfﬁg h%tgldﬂgos%&t O Rereon coded data
] c_orr_putgr. system the conputer Systenprogr anmed t o
indigatigeqf o jdentighad &g ingerface swfrptand of aptpnlincefireluencerppinicpf g intarface surface,
thé RBGtaddi@aliydesided Withovkhet Jn%efofatn@ems Hifb&a&ﬁ?veai}&, clikt@face surface

ions from

r.obot. recei vi. Vv t insfru he, .
oo 4t SR Wi P G Yomp Pt ool nd el g piontve of
the fientity elStae interfppeenifico adprfaviodition of thetohadndlie tsrfice ehrfaca ghe method
ina{;@,gm\égp@ﬁt of a robot, the robot adapted to operate

in associati on 't.hd.a" i(gterface sur.face havicg“gjil :

di spBR Bt PIEFEIE PR VBT LBEEH W R BrocsRHTeRRa APregram based on
at depst thel Ehatityt of the finterfhe sicfaceeafdace surface and of a

p| urﬂéﬁr‘)&éss@tfpnfvﬁ Bﬁ%@ntﬁﬁwﬁ&s ﬁBthéﬁmgﬁheff a_Ce
surface, the robot additionally. provided wth

novenent neans to allow the robot to nove over the
Briei Descfipibom FWigusse 20 and a sensi ng devi ce which senses

t t . AL eS 4. .
TR poio B8 hverB RGN pielf, GER o, RS GERRHRL phih o sivn by way of
expRle P?lﬁec@g% grefede by fen-ritie sEkqdimegintherpofy frectibesh st copppction with the
actdaaryitp @pfrdce surface, the nethod including the steps

of the robot processing the indicating data in a

processor, the processor executing a program based on
Figyre | ghaws 2 plhrevigwjendtyve glovations pica thopile rabet?80 angerfiing to; 2 pagfdred form of the
présent in@tig; ocessor provi di ng novenent instructions from

t he program

Figure 2 shows a plan view and two elevations of the internal mechanical structure of the mobile robot 230 of

Figure 1;
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Brief Description O Figures The present invention g March 2007

shoul d becone apparent fromthe foll ow ng description,
woheto7taigi ven by way of exanple only, of a peehebiddeoz21
but non-limting enbodi nent thereof, described in
connection with the 30 acconpanying figures. Figure 1
shows a plan view and two el evations of a nobile robot
230 according to a preferred formof the present
i nvention; 35 Fiqure 2 shows (k%n vi ew and two
e SOV TeroB HRP i RIS it P 0 ATCoR (hmepgob oy pighe present
invopiiin] e robot 230 of Figure 1; 9 6 March 2007 WO
2004/ 077341 PCT/ AU2004/ 000221 Figure 3 shows a | ayout
of an interactive printed chess board 250 according to
Fignrey} dpwy 3 derktisepm e? a mqbile 19pot sepller 299\radhits agyeiated ngtiphgrals, according to
a gréTawd fm BT 1BE feselit agénasr of a nobil e robot controller 200
and its associ ated peripherals, according to 5 a
preferred formof the present invention; Figure 5
Figsioshows acommuninaiaation betfden the ebilecbept 28 ed gasesiiated nptriorkad entities; and
230 and aSSOCIated net wor ked entltles and Figure 6
FI%JE?O E?sﬁloan a]Ea)l J %lt} Iacglgefitc 5h g:;é%im% a'% L. Cgﬁ%gl rﬁu‘ ebrobé{ control application
acmmtdaprgfeir@i farmpf &é presed chvéntionm of t he present
i nvention. Mddes For Carrying Qut The |Invention The
fO||0MAng nodes are described in order to provide a
Mpggs Bor frarpring Oul Ihedovanlinyi ng of the subject matter of
'Hmmﬂbwmgsnmsmndmeﬂtdmmnhmﬁpmmdammmémgmxeskmmmbmmp@mahbdnmwxof
% §ﬁ&@te the features of the present invention,
e re erence nunerals are used to identify |ike
parts throughout the figures. Robot Wth Code Sensor
In243 fifuresinbd@rated irithusirste thy Ppatared df the aiesesd idedtion likeekaiie @atherals are used
controller and a steerable
”g%%kﬁ skon sygﬂ i ié may i ncorporate sensors for
reacting to its enV|ronnent For exanple, it may
|@5&iﬂ@§a&ﬁs&ﬂ& or nore contact sensors so that when

s d"c’ﬁ‘%{‘g r?béav 13 an Obsggzgé-xglgcléﬂm %?Ee\ulc% mgo glaaclo%tro e% tall:uP a steerable

d ipropelionoyystent, Ihmsemswmtesaeﬁseatf@drem@ fodts reomnmw‘ayor ¢xappde, it may

GRSt Bncor m @fitadt fseisombl taa@mrﬁ bun Shid TBY obRAYd # 8dnBake remedial
fromone 0|n %ano refere ce to 25

f}wﬂ flltc ?fdﬁvelgllng #d Prosse 13 a hvi r,. E’d'fdchP rﬁ, Fﬁtela mobile robot may
d hevieragpess tisa Bapif 0F etviramsyt, agd mineravigitaliin grepoint tagdother with reference to

S%%SR n% aMé @reﬁe Enﬂ{af of @&M&ﬁtdﬁl‘ﬂ:gsiﬁm&ymﬂ eMiels’annts contact
system Principles of nobile robotics are described

RS 25 ¥ § FPrAgBA e sy o Vilom SR ARSI AER A ToBf ar deserbed
Plin datdilpineBudeld, Gybdaidl IV TR thompidticenliFvinages of Bhibile Refiotias (Cambridge

Pﬁﬁﬁ!&ﬂ%&?&% )Oﬁﬁ%d N@Mg@% Jl%bde %ptfck /1 ﬁgg Qi1 Ii&t%dud?bn {Springer Verlag,
Pract | ntroduction (Springer Vi
2000), the contents of both of which are incorporated herem by cross-reference Practical mobile robot

construction is described in detail in Wise, E., dpplied Robotics (Prompt Publications, 1999), and
McComb, G., The Robot Buiider’s Bonanza (Second Edition, McGraw Hill, 2001), the contents of both

which are incorporated herein by cross-reference.

The robot 230, a preferred form of which is illustrated in Figure 1 and Figure 2, is a mobile robot
incorporating a differential drive system steered by an on-board controller 200 and is hereinafter refered
to as a netpage robot. The drive system includes a pair of DC motors 206, with each motor coupled to a
wheel 208 via a gearbox 207, Each motor is controlled by a motor controller 205, such as a discrete or
integrated H-bridge to provide direction and braking control, and a pulse-width modulator to provide

10
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2000), the contents of both of which are incorporategmarch 2007

herein by cross-reference. Practical nobile robot 30

woansia7agii on i s described in detail in Wse, BcT/AU2004/000221

Appl i ed Robotics (Pronpt Publications, 1999), and

McConmb, G, The Robot Builder's Bonanza (Second

Edition, McGaw Hi|ll, 2001), the contents of both

whi ch are incorporated herein by cross-reference. The

robot 230, .a preferred form,of ch is illustrated in

Flsﬁ?ﬁ% éonfola'ﬁlaf va @fs@mznayl rrgh‘fﬂyﬂ.} (ﬂf stepper motors 206, n which case
I rabmgobr enirsigyr 205 gledefales ﬁﬂipp@bnathrpulseseq;esdeemcameﬁhﬁﬂeelb ynd direction of

ks O pRRM: o 8‘% : O«'bl &l ag?[g%%u&hdeéa ek g&m& zug,gj g&&ft&&% The robot

oasaneta |vesyst minc
p TePPOTeTE B t%lech e Peere e BeARSES Ao @tinsrderd pholys itself attached
V\memé roB@ Bouding 2 F) (gowrdi MossingQie. rotfodi i gtmtl @fid m Sutkre it m@;lrel 2.00he platform

! te
| nt eg&%pgéﬁs n r gééBe{lz %%rado%)lﬁge dp% ?“él% t10R ‘goﬁh %"“rca‘f(mc fgrponents.

control, and a puI se-w dth nodul at or to provide 10 6

l\/th@ Het;%@é)%bot\lﬁ& 2 Q4itD EdnfhicRiedd M&QQ%@Q&Z&&r &Q@ﬁch utilizes a radio

t
BBl DU eSSBS o b oo o
C @mdmdl juely a O§Mg EIFBP ar evthert ﬁBMapmp)r [Adterpatively Stemay utilize an infrared
S GEAMERCEES. gtogerml@ tdcOding REe3PRCESRY. 16 pSfetet 9 Ieéhargéatﬂs battery 139.

correspondi ng stepper notor. A castor - 209 provi des a
third point of support for the robot. The robot
i Wéor plarcd bresnegpagy, the fatpaga 1@t 230 detoriming§) viz fite invboilt @eipagastokor, the id 50 of

g%rde@zg%sm@ 8 otvh hAGHRE qmd%ﬁgntaﬁt;ﬁ)%l | Slativh $PIE nBpdeRGP ﬁlgn i%pom this -

to .t he robot housing (shomn encl osi ng the robot
.mg?%m& toa ?j qStrFO’EB‘H‘F‘T’ méhe. cppuEynications bak- Thengtpage Wbiﬂfﬁmorates infrared
2 {imivhtéon LEDED 1] s drdadmapa bensoPCB, ahll Dptivk i 35Hndhding &n infaeed filter, aperture

c %]it t{)c%skn% K %&9 q}'l;\ Fbgot(agtgc?sr coﬂc?w Pﬂffﬁ:ﬂ 919 Wtes t<§1 ]]24 -Epﬁtemanvely by

netp ro W rel ess conmuni catl ons
h&?ﬁesgé%m%&MQ@P%thq@fﬁSﬁOﬂW%% radio tr anscel ver
189 (e.qg. operati ng accordi ng to a short-range

zil'gg]n 11 90r ue 1§ 2%&1&5 u(:t)l%catg O ﬂ%gﬁ& V a? 1%3. r]l]ﬁgjs it uniquely among

Anmﬂsﬁ@bth é’hslmbqt isreppongive fojazemmgyd ﬂiﬂ‘ firaay igschost tor1eaYs boe spesified position

(eng@ spééﬁ@d ﬁétf:a@& w&a%d;gnlslﬁ retgaates hseta%ge%sﬁ&nam%&@) its aHval' # the host.
ea e a,

B RGiE y 23boC Feopa PRI o0 B B SR HA L o vt

i with absbipte requppayg eviben torcnmylétive exord Ghigf plagub @dovetp agema e to such

. Hﬁ:g@%h@é?ﬁi ah@ma&ﬁmgm%amcﬁk )endBereth hithdutife ﬁeQaMﬁmde more

netF!a | t t en re sthlsl information to the
6%?18?“??%? P gee ni cations |ink. The netpage
sensor incorporates infrared illum nation LED(s) 131,

Ak, AHiFPhl m%&em RO Y &&amaéfémeagt b GRvehamt doGhdddl AGnA specified in

infrared f ter aperture ocussi n op t1cs.
r 5% °f(§é’P]é’E‘fe§r PlsrrrEe et This Allesg theroket H%‘h pyliiegment path without
Sybwigito h3bp béreod kdeREdiA The\t6Hoy miyalso bl ReRaGTetd dvirldpEad Sbrgands, where

ﬂ‘}is agﬁ(t: rgi-.eglg aﬁﬁﬁﬁéﬁe{/ﬁ%%ﬁ%&?c g%lﬁargﬁaogfgrg tcor%p%et%noget%uncqgconmand In the
a P?d° v&wpebrhqedbwbq’c meaxsoptienallyicdngeolpd torinprpolatpemeety eurved path through the
I oftbSof thblpelylilebot is responsive to a command 222 from

its host to nove to a specified position on a .
speci fi ed netpage. Wien the robot reaches its target

- pEeinindn toj the rebpiondysspedifs siged; iov die rblt trae béalistved toBdo®el e own speed

t RRokiP Rl EHMRMMEMI B @&ﬁpﬁﬂw the Qz?tﬁ tlf tﬁkrbpéeﬁ fsQpddmtd, A, th%polylme (or
fromits netEI?eS ensor,. It navigate wt

aBeHMise LRk Bh eptainf prhst of FPée"cEPﬁf}ﬁ"&P‘?“é ée%ra.t Gl ViRt fvhich are
pingubted tiotheiobat. systens (due to such 25 things as

wheel slip and inaccurate kinematic nodelling), and
therefore wi thout the need taeiinclude nore
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sophi sticated position-correction nechanisns. To all G\March 2007
the robot to nove with maxi mum efficiency, a novenent

woaoowntb4i s usefully specified in ternms of a pol/Mibbigoooz2t
.or piece-wise curve. This allows the robot to follow a

mul ti-segnent path without 30 slowing to a stop

bet ween segnents. The robot may al so be responsive to
over | apped commands, where it is able to receive and

buffer one or nore new commands before conpleting a

current command. In the case of a polyline, the robot

MHYe Gftdf @aakipise Beboi A8 vaty Fomthmhib (dgh tnfilinadr af Eenfim&drBaie to large (e.g.

C%ecmﬁer Qen@e'aer %,Cﬁhﬁa,)owe[)he%ggg codxeaag@st;eﬁ ,gJ gg @&185@'[%/“&1 BE s%a?aénd intended

rmgphﬁécm of BewebpttHovetss 6§1é31? @éedd%ﬁ P§‘ﬁ‘§é‘ﬂ‘1“' g Sovsel fﬁg’sqﬂesf full range of
I téborGadabi lities and the conplexity of the path. If
the speed is specified, then the polyline (or
pi ece-w se curve) may contain a nunber of speed.
i g at each vertex), which are

' ‘FBrecﬁ §e§ Gf 8y foll&ﬁx.lé BRRLion, b chind\BFcEdds AR for Wistrative purposes. Note,
2 04/ g_7 1 PCT AU2004/ 00(9

?rifap e 8‘%?%% ap ipﬁl% éngha%eﬁsciﬂgaﬁ%l?Jec‘hg%gng o a]?piga%ons beyond
cemesrreter scale) to large (e.g. decineter or neter
scal e). The net page coded data pattern may be scaled
to match the_ scal e and i ntended plicatjons of th
r GBORetPagsRhesy Bpard 2058577 12 Biges 3 e FRPRP %Ya'reé’ﬂﬁfa@ on demand
besmgaeré_tpagerpnmsr Tleebohrd lidcorp@neger pidying rex 2dotondiag efan 8x8 checkerboard
Pgﬁilgm,%l %ﬁgl a 0919153,1 ﬁgzg @X%&Eﬁoﬁomg neﬂ*ﬁé%@% pﬁ)afc%i c?g]?e netpage chess

oW n ussSi on, ane of ch ess IS use
| b ity LR ‘&d’é‘éé"’ﬂ%ta%d orfep{giife pa the prage {90 of the netpage chess
P bbaRCio [HkeatHst amﬁpug:e I'ThE pdge seivilr 40 [oh YhethOst g&iﬁﬁﬁ&r {abdni6ies thehess application

h
c %%g %a:g %ﬂﬁtélé ge d 89 @%llﬁ%n% cgegﬁbg)\;aﬁ (?I%Q&&ﬁ!ﬁﬁﬂa §I£]J§ ofa %ﬂd embedded
p Frethwmg@flesmyonbeweﬁ%wéwhb petRigtigh gud ﬁPE‘Wf& oY rehot 1@9@ do the chess

p ﬁ}bpﬁﬁaﬁén. Tﬂ_Jlﬁst Redgutlr LACHRRAE RER &rﬁ‘olﬂ:loﬂit‘,\hddg freth 8 cl%srsllapphcatlon to the
tern as._wel

it T Srmiilor iy EORE Bl & Rambin, B iR pdige of & aferen

p keupatdr an? lachieren et pidgracaabtwerk (elebthplsterngt)- it initially
reports its own position and orientation and the

net e i.d 50 of the netpage ess hoard to t host

C SR e 5SS SEgPEaY D8 Pt AIGHOR BTSSR Patton ipors rom
| cligtedni paftiipating mbath EGis reegdied les alian sirteenasiti@ ppwtios aepwnts thentiha@n signal an
n %Jrcﬂ thﬁe Iuéér Qf $1:b ﬁl sﬂlﬁﬁsﬂ %gj?rmgeﬁ %&ﬁut bl? ﬁrr&elg&rmo?esﬁﬁlcﬁ%@ gntlal position

zoneé he netp
BB I 1 Rt A PP 2R LS ofe oadl e chss appiaton
f agsigr«deh rabot the addObf dnél pikhe iech kiRssCli@ess andaifyrhdtscaath bt to move to its
thrtutg q‘:bgm %ho‘%%ﬁegg alg)?llllcgt%tn ing%t ga%%{oggglaaﬂg@ Q{lcr (P‘J‘ﬂ'] e‘gﬁc h'ﬁtﬂe : gﬁer robots.
aﬁﬁﬂcllfé%tl pimple hﬁ&?subé‘mf*lﬁ%‘%flthﬂtf‘&k"{nﬁ% host conputer, or may
be executing on a d| fferent conput er on a | ocal -area
r he lnternet). Since chess
i n?f&l%aé'%ha?ﬁ%g gﬁ ”[8“' a“é'gmg fHE EHEEL % npl i cat i on
r eeseipneach finnixding G- tapitrélalo thyoesreptirepppinicgpeiot s f r om

S bReiLBk L ﬁdsﬁ@ﬁ A SbbtQBOLSH itd sﬁardn% PRI WMiBtShat S8 obdd@EY straight-

sixteen |nity]al osition reports then it can signal an
line v?ew of its starting posP P g

* repeat until all pieces are properly positioned or no more pieces can be moved

* move any remaining pieces using two-part moves

Clearly more sophisticated algorithms are possible, many of which result in more rapid positioning,
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25 error to the user, e.g. via an audible or pr'ntedGIWanﬂIZOOT

output. If it receives nore than sixteen initia

wpQeedid7asair eports, then it can instruct the regandaBiosn00221

robots to nove off the chess board. The chess

application assigns each robot the role of one of the

si xteen chess pieces, and instructs each robot to nove
toits starting position. The chess application nust

pl an each robot's path to avoid collisions with other

robots. For chess, a sinple heuristic consists of the

f atab auak ditss aAbbve Bﬁﬁﬂ@i@ up afdbom@iﬂachﬂgnﬁt 4 ﬁev@omﬁ&ﬂﬂ@&dﬁﬁr)reports its new

nearest an, each front S
(i posmon(t)o ﬁ: ess ap%hc% Iﬁgle H:lgéerme S r e ﬁ aani; t%e&rﬂle ﬁ%or of the robot

t detﬁmlsnewlaﬁmex theyusproiss ehiossn toamiay ap whikstor hle‘tk Pash rabet ideplly incorporates some

lstkaﬂtons &@1@%5 td Riftcad Wik b8 S HAEbdeR 2% Y6 £ i méngda thtack king). The
1.0

V|e start si t at - un
al9fsplay may be matpee%o ?}Iﬁ alfglgglplfbﬁmoﬂr%g)oshgvlfm%@ iﬂc é@ggentanon of the
C avle, lpe a monashiome m[ml;)r bitrpappehBC PNOLED dowmg asicmgof the role. The robot is

L \WQp & to W&.ﬁmﬁ Rl Y hé‘éP&@ Mﬁh §ﬁebs°é}f:fcguo§|v&%é £ % program the

f whi I d
o B 3o T S A S0 2Bt ity v
P@EpIAURGE 4pQOdDR3ther bh éts fagelts dntis eBibla sirfaveemdyibe pniplebetyGoveped by one or
2 oloRAR 1R oW 2 dofiindob ftonsfbod 860 B8 libd36 on WGl POt
reports 1ts new position to the c S appllcatlon | f
t he nove |s the first nove of a gane then the "color"
OfTh# ¢hess eyplliction d@tcbssatoRtioatlittnReed bivembes e&mﬁlﬁiu Iﬁ’k@ﬁﬁ:ﬂto allow more
tQ..
bR 255 WRASERTB Bl Wiy g o
WePROFitigno ey move dxsillpgals qr H s weﬁﬂ :gmom ! equqy@ewc@ rthen the chess
b |aﬁﬁikat1kﬂ ﬁg)ssue-ﬁhﬁokeldh@ﬁhg’léé gy thb Rbbt1 sﬁda&r bex apy 186, or status LED(s)

antﬁ'expars gglg{'e 8 ﬁzece i§ acr:l\(ﬁmen&ﬂ ﬁacec? og E]]aE %en the chesF %ﬁphcatmn can

rep?esenta a nonoc
bpwmnﬁwp%thWﬂpmsr OLED showi ng an icon of the role.
The robot is responsive to a conmand fromthe host
fromthe chess a Ilcat on via the host) to )
LB i PHGEHO8 (16t G IR TRV S SHREG SoAH ot robos o
naswmr.oeimgm Chept-paythig slgbritynss. and-eufiwax anadéseritied inrdetyil m@welak, R.J., Chess
OREwhi s;iw%moaryape@hah; Bodi 999@2 Qndafﬁ‘eahhm gpazabﬁe%ez,@?s, C‘o%g’ter Chess:

entire visible surface may be co 'y covered
OI‘%” tatllzm:c l%{zaézceaiegt.b %@xpefgﬂfef!l‘ém th arciz Deptk.s' {(Morgan Kauﬁnann, 1999), the
S esmnitents bf beth-ofl witieh usd idagporated Bateirt y ches-diepdeayed on t he
robot. The chess application may chose to position the
nmoved robot nore centrally in its square, to_ allow
O RRRser g oo RiAY BRIt ATe IOl higran gpnoRsRt, ingHiishcase pach daggl mepasky the user is
N@hdied byake dhésS applidatin addiiOmirrosd) ubdeAthedstappiiSation Yakd, Hydkl cBi@esponding
tg%mtk? opposition. If the nmove is illegal, or if the
user stakenly noves an opposi ng piece, then the
chess application can issue a spoken warning (e.g. via
t InEthé ROLE plecGRARK Qe alled t6l SR cﬁéﬁlté‘-%g Hofmsd 8 Hsh Js , or pieces

g% and everse th E% Lf a Rpiece.is accjdent ¥

B ATV B SReow it e RHERS S Bl § g lcntion may

omoragnamnvel offendingaobntaront afghe V2P, ifféspectitrad shempelbri Baday alsp temporarily
t %% ﬁ&%ﬁ&%}éy&é m%moékdhﬁﬁg EHiYifre. Tﬁ‘n:(ﬂesh %héa&&;[M a map of the

more of its.robots to ane accordi ngly
Cﬁ@éssb"ﬁfi 37 inARtRYFRRISh MBS Z1HY DS BF safg e atrvées s sams-playingipprposes, or
dedparite frbm itPalidnatke, usdRdapturdstae igposing piece s/he simply places the piece off the playing

area. When the chess application captures an opposing piece (i.¢. one of the user's pieces), it instructs the
piece to move off the playing area. The chess board includes an area 251 for out-of-play pieces of each

color, The chess application can automatically move a piece captared by the user to the out-of-play area,
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Sof twar e Sour cebook (Treehaus Books, 1999) and Fb'nZGIWanﬂ12007

E. A, Scal abl e Search in Conputer Chess Al gorithm

\VEQM&ﬂﬂenmnts and Experinents at Hi gh Search Eﬁ@h@%mm4mmn21

(Morgan Kauf mann, 1999), the contents of both of

whi ch are |ncorporated herein by cross-reference. 25

The user can al so play against a renpte human

opponent, in which case each | ocal nove by the user is
tracked by the chess application, and is mrrored,

urfHEsPecyees whesgsy thebatrd B neeppliceithe pisgy affer eaptesy Héhs ﬁ}é?ﬁﬁdmrﬁ is upset and
I ex0i0é Slecpd 163 Gheir placek, ftheh the clféﬁ&ﬁplﬁ:ftloﬁ) £ @EEmANBAIIG Petud @ch piece to its proper

al la% er¥1a(giveqo %g chgs% %Q%gan %fucq]ega I}% d 8nen(hot§[1% %@ va:uch., when activated by

are a

-d| tbﬁg@ﬁamﬁy plesqjel‘rpfl&snemaeqfeﬁeg geverely ereetﬁsuct thin ehegstapaligation to return each

et ot ;Ed@eﬂ'@éée ToCilPO Eh'érubdrYO fmg&e ﬂ@fcﬁ@h Qéaagmmie@a sreﬁgls zone 253

f .t Tl
© CHRSBrPF 14y 85 Pt o (o i ot i g oty wits e
e . repignide king gigwbidhel chwgappﬁdaeondhe@s usspip reigring. B cheas applidatio signals that
a B Resfphin ﬂﬁmoﬁ:lg3§ SinR Q& thb ﬁlé}fng%w &@ﬁécﬁﬁaél?%{ %S?%ﬁ&mmg:? zone. The
D o ncies 35oe8 P 137 G R i e ot pice (or ot
c aﬁﬂplﬂi‘a essiandavivp)oginaly thei chese applidationstd misngonpheamerent ighee and set up a new
@ Tﬂéré mﬁ}hﬁ n&ht@ié'dl&v gaﬁfeg %nes%ﬁ%p&nﬁﬁg fbhﬁ?e?ent levels of ¥ame-play by the

Ilcatlon captures an opposi ng pl ece )
t H‘ eswe#"a@nﬁgeeeesg fropybeginpeg LF’B‘@Pé“t?’H@‘ateﬂ? %5’(‘5%“’%‘10 m)v e
off the playing area. The chess board includes an area

eB Q gavﬁﬁgacﬁ)efs tbgI sl n% ﬁﬂe%d £ ﬂ'gljgforngeg lmQJ a qug&bEhg Qh%%s hcatton Te-
¥

tion can a nove a piece
t wel%%?mie@f thevabohged ‘@F@*‘Tﬁlﬂﬁ baifsééylay(si accgrdiggly.ch 2007 WO
2004/ 077341 PCT/ AU2004/ 000221 |rrespect|ve of where on
t h[%e Q%%ée rc)%)oar o?({s %umge?(s)f 1!:16 agepr!:!b% eTha ugar Cfalg gfiyﬁs nei&page position-

|s u leces lose
pwaké§>ﬂbﬁéﬁmFWemﬁhesgmapsmmbaﬂkdhyeehrhwnqnnﬂ|ﬂMaWmempmmmsa

I Gbtiel se@ehwﬂue@mmrs Git itd $lct9<ft O andvR6S it N bl aanl ¥ Qkiage, and a

the chess n includ <resune> zon

R < R PP ML BlS Rt it Seepsedti placed on
( @nd it mponmmpa@ eriegietingi reigtivel @vihe eipage Sfhen the bayus pladethen a netpage on
c %fcﬁ omp lefe aéqaag@mt&s IEibbhkeh, AR oém&teeeﬁ atiténkilafy Bﬁﬁgﬁﬂe robots to

| ace, he user to reslg chess board
i ﬁetrf‘f&afégy 30 Lll.lﬁégf? aﬁ'w I85igens8 prp GHE epty ‘WFB ACiRags Kbt is@blp ip navigate.
t e ciewrboard {ohbay, @ibeibemiycilso dicludy a rpathgra gene svhtal,iwheh activated by the user
q
QT o (o0 BRGEsb L db . dosls S o RNl B by
resigning. The chess application signals that it is

r Thé gifj:iawollfbybdfw'b@@'athi Shaltdry Ghafpink cirdi £ kddhhrBigl 6 Bsfduene@ lof the robots
C ar al s
i C@é %ﬂg ’ﬁle bX a8 adl &?em%w 7 c%%}g%iﬂ maﬁcp rﬁ% V\ﬁjl]o-gngrate aQar ef tstorage%attery for

eM/gane> zone
b)?ﬁ?tﬂﬁépfﬁ@éi* Ao may bsjmaipmaticdly rerbpresd i the byt Y age fescéﬁsq imgpsponse to a
deyheigd instabt@n BbS tht ARt chess application to abandon the
current gane and set up a new gane. There may be
mul ti pl e <new gane> zones corresponding to different
| e hetpags robph ey pidiipnally ingdyporate b disstieag Forteh tenon allevig it to detect and

I 386 Rmd ﬁ%@ﬁ%&@ of aﬂyhﬁl@(ﬁ&ﬁdbﬁ&a@fsﬂ%ﬁ&%&aﬁe@ are “netpage-mwmble" if
advanced. pawn reaches the ogg93|n back |1 ne

afffy fogt fhawglrfeﬁweamﬁfﬁ {EJo8° HEROEFT Iq b eREhEr nicspice (@ud Rogikon) to the
r dost. Uy asimrige) robottif By defihiiornfetphdpevisibihml cancihaeforp datbemt Be unexpected
rQ 0tlgndlsplay(s) accordingly. The netpage robot bay

S nunber of netpage robots. The surface of the
bay is net page position-
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coded to allow robots to navigate into and w thin the march 2007

bay under host control. The bay incorporates a

woeb@agsssensor which allows it to detect whenp@nduzoo4/000221

where it is placed on a netpage, and a 20

conmuni cations link to the host conputer which allows

it toreport the id of the netpage it is placed on

and its own position and orientation relative to the

e a5 e v g b BB BBt RESSrgront s b
C oigkad. €Fo hizrendiits copadurfaal ik yortongied by ta rinh evhich Brodsgigted to mate with the
€ hdefoadibls oPAY £(is e ndt REnRRYa 9RPkL $. ranp

at (lﬁtcs %%tor %I&ﬂ (a net palée rgbot |é’saﬂ§e aaIﬁe ?‘g 5

navi gat e. The chess board (or bay, or both) may al so

i mel sh@ert @nﬁl g el & checZ@ endvia ivhith okithh erolaeCtivh intisost plaves t theenetpage robot

US e r 31porate § S%Qer%isﬁl ef ?{Q&Ecatglt J}&&% ﬁlg ?%:I..E?)g r:‘-?oilttrgcgcolor LFﬁ%) which can
ba;dwatrwbchrrérhs treperolesgbrypboh bay been ese%‘éf ates a battery

chargl ng circuit for re- chargl ng the batteries of the
S msfy SBRARRY G ARl 5Bl EN S B PO computer meaiats
b aomaemycatfoo betwegh fdbotmeld@m@psaﬂy I@note)Ahqsmnhcawa;F Obeiamvle, one of the robots

aap w&mﬁdmy deSizaltd bOBE mbster }olae 53 dufifion GF Yhe rgen@daaroﬁrg%r) and may

ns 30 re- char S ction fr
o s <t el sni oA daFE TR oy b P GTA Dl gt robot
dicomo e slate rowist Atnobe rEple, he tObw my acttas p@rsget] vy eagindpwnload the
r eRQJ & pil&tl&lh ﬁ)rl}gﬁg of I&? abd %fe@;ﬁ&@t Qﬁlaﬁﬂﬂvew] %&ﬂﬁlﬁﬁc@tglg du'ectly among
obst acﬁ’ Such obstacl es are "net page-invisible'
tF'rE?SeH’BS not t hensel ves i ncor porate net page sensors or
do not report their presence (and position) to the 35

hQ‘ﬁé ke '%eré’] tﬂ:f%@lgg &9{ s tg&IIIé Eltﬁa‘; E behavior of a collection of one or

net page -visib can ere ore not econe an
uFeses derivegipm t]aeu@ch@ﬁ netgqge 60 Whiththey o1g glaceda Nen placed on a chess board

2 @R4410i8 Behdvke aPEBELs Ald2R Oitie ) PIEER dn A« @eékbt@btﬁfdttheg BERG: a8 thebkeR Bioces; efc.

T gﬁ,‘; kS%[rla leéﬁstge l lqu\fe i eﬁ%?%izgiﬂ%?@gﬁg NI°s engsp hfﬁg'fp’%ggpphcam’n

s @mﬁralé& the r@eﬁr (@tbm d@@tdbyorapmbpddvd)uﬁné hei rabotscngyignting abrsqiutely using the
Mabifag¥pdsiflod dd@ng. Under carri age of another robot (this

detail is not included in Figure 1 and Figure 2). 5 To
support ganes such as checkers and go which only

i Madding®oboho ki nds of pieces, the netpage robot may

' ﬁﬁ@ﬁe&géeq’&%t ﬁ;ﬁ%&gﬁ’;l}ﬁ{e a%aﬁdﬁ:lg Avidd rfor'nﬁ[:ﬁn‘ﬁ @5RkceSHH 28 Fbaper surface, The

(such as an L whi ch _can

{; 2 C&ao r o ff in a position-
i RATOECEIRHT BTGP Ct‘ﬁ%““t’bvs" 183 ??e“*"’r BBora s oL BE L P
asgieglandwayT Mgy eapibe cifeted aing er digibllyw@strolled miwking device 195 such as a

ﬁ\feﬁxije&"ﬂ I‘l&ﬁeﬁd, %? whil 5 Qﬁq t@&l@éﬁgl peﬁ which M} Bt fotdd E}Q&Eontact with the surface

medi at es 10 conmuni cati on betmeen robot s and
n:gb@?ﬁt 5Pk Lheorpley canpirrpert aijiiple colers g a muliireoloy pripfead, or via muliiple
0 @ﬂn@&dst brevid aliais cold@lypehe Saitibie adat p;aitﬂegds deeslegriwet éfl caysending PCT

t hﬁphca ?ns%O &9&%9 gt[tle& b1%1( gé‘f Eﬁiét'h% Ly éap iffogig oéz%r\?n‘h an Externally

eﬁ@é‘!ﬁ‘i Sefuagan s iﬁleé 18 Pl éQPIpW@dBQQW eﬂtlﬂﬂ tink It Bripthead Negzle Array”,

Mgtk 04 mﬁpﬂﬁb anCiefied sﬂpﬁcaﬁ&e nSrpo¢Red ) RRtsSeferte MBSk AR herein. Suitable
ex t he rabots, na w

e SRl o SRR peting o i NLORP | kg gprintad or
e)?etmleilptombﬁﬁf&bor atively, conmunicating directly
anong 15 themsel ves. The key feature of the netpage

rob t.systemarchitecture is that the behavior of a
t@ketr%)/l&ts @t 2§y ke gyed, each carrying a dgﬁerentgr—colorei‘ pen. These can be controlled

sequenha]ly or simultaneously to draw different parts of a multi-colored drawing.
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nore robots derives fromthe particul ar netpage on 6 March 2007

whi ch they are placed. Wen placed on a chess board

woOheosrootmal s behave as chess pi eces; when pl aceplcpRudno4/000221
20

checkers board they behave as checkers pieces; etc.

This is enabled by the netpage id (either directly or
indirectly) identifying the application, the

application controlling the robots (either renotely

or enbedded), and the robots navigating absolutely

usi ng the netpage position coding. Marking Robot 25

Tveret &b pROBscFHOD MY PR Yartide GO fobdtStharobt fsy Mghn@dedilyCatefniifie the color
mag éuls ﬁeg bg déscgd’u:fg%(‘\bgrcédé gﬂ 8 Sur R RS Ea{é&g f&%%m?%ngta vta]ﬁe from a solid-state

er robot con
r @E@PYY eawdéeé inihneartiden ciliomatirpley tesfuper imay eetiptesi qolopppded netpage hyperlink
d aaen 88 Nbbodayt- otﬂ_e]i‘ | Iﬁlp@yseﬂﬁlg ecfefaeegt s H&iﬁ%g Sthe computer system and/or

qnt.r r ol rking device, 195 s
ST BN PR a5 TR o S et B G o etk may e
wirroridedcona s@eramweadl Hurpogs nelpase artay\ inkpmokated dnte thedeeign of an application-
ugﬁﬁﬁc&ﬁﬁg; control. The robot can support nultiple
colors via a multi-color printhead, or via nmultiple 30
printheads, or via multiple colored pens. Suitable
| Theawkipg fobrt mepticorsxae ale sondrbgththcads with pemificat wid@Te.g. of the order of

aFﬁE' :ﬁaﬁx@feﬁ SR rBAQt stfaggl?b%n %:pﬁé&ré ThJ.J :ﬁl% ﬁ;t, roE&'t@w@%s with subtle
Havi ng a Movi ng zzle wth terna 1g’%Arran

Aé‘i“{fi%lfeof“‘”h anvla{yg:g width snd vegiiag c% Mtur%a]@qf tha robpf tp Op&e in raster
" lnole, dedppdied mt(tramatididos ®) the Adctoayndde dedctibed do 24 TiVEayter 26HAO the robot can

a%gnsf'e?ll %gﬂmﬁﬁ&lﬂl x%géeitf? i 3151%%9% Y- e%]m%u utl)tf %p a larger i m}flge ri11 multiple

cross-reference therein ClI'rcu
p V5P Eleeures imagy ey by ahiliamapppd dgaep Bieky ?Sﬁg’h%qapbp?p}t maxle agpt of vector
V\erdhed, 24 S3despdntiing toﬂﬁn&u&téﬂfehﬁﬁ@mﬁﬂﬁng hadiwhfdn “text fid fa@ét nldde may be

Q&;lgrggc%ﬂdr%gsp}thﬂw?r&ugl % it m egtor ragdé g:al%l %1 tl).\gtheuﬁe r?g%of %m%xt is less than

C @Jﬁt“fi@? pidk prigthepdeh i ra$t¢ryn°é¢ ths prwm @r 9«6 tabotikeang track of exactly

d lvdﬂ:fclﬁf:@t@ bf RedolBe B a:ametaﬂ Tl @bl fuetie Mllowin®th® rolWB1tS Ransfer the
004/ 000221 \When t he user

i Ff%ﬂé? P?@Daufﬁwgg% SRR ’fr(i SRESIESFETEEPS t he r obot

may automatically determ ne the color of the pen by

d Q'ﬁé)gbrﬁgg Rﬂb&%%@(ﬁﬁonQQ bél&?reﬁa%sfvég Qofhiantt qi%mQ@ bt 'tdjﬁgve t9 & speclﬁed
by reading a soljd-state nennry enbe

ed
ﬁ°5ﬂ‘i’é e &rSPeF %G‘P% t‘s RAPPUEY © # FErpad Fopd) st 9 %"( & line of 2
a spoifiai colooeldld movtgta ge tgppysitionnis Epfores thia bost dirgliateoddimugication between
Oﬁﬂé%bo{‘&& &?&?h&ﬁdﬁ%ﬁ%ﬂ G AR the LéPﬁéée @Pﬁcltpfa%e ré,%l&? of Qﬁ?h the marking

uter em and correspon
¢ FRDOt 5 Bl T o B@hhl%eotheoﬁimaas ﬁgﬂﬂeqstoéﬂwobg@eﬁnd 3 line-drawing interface
C ©hioli it prasbed td P foiplidatidas TheaypHastion Brtﬁﬁuludﬁdre@ﬂ hdv the hawiag Ginctions are
g ﬁ{éﬁt{gﬁhﬁc{) ﬂeprgﬁoq mg)? EhRe su ort %ydrm e%t i%ddllri%%guﬁ?ment along

an app I'on- spe i° |c ne page
rﬁ’gﬂlﬁs oSt 2pplisgtion (R a?sa Wﬁﬁ@r%%wdm%m@ by instgichredbpsrobot to draw
Watsdaceasl@logshb&dr qaight 0k Girbentse. 9. Of the order of the
di ameter of the robot itself (as shown in Figure 2).
This allows the robot to draw lines with subtle
s The fane-drawing techhre.cs the sabytitisgdf, mindieesponelveta PasiSpript dewiog commands (refer

t WA&&B@Syst'eﬁls ﬁLo?;%raﬁldl ﬁiﬁﬁ‘crfphﬁa g@@?hef@rgz{.@ ﬁ{%ﬂtﬁn,‘ A:thfsi%§ t\?&f~:‘e.r*>lv=},r 1999),
1on €O e vector

in a
Eﬁ]&é@&é@&%ﬁ%dﬁ%ﬂ?ﬁ?ﬁ erbégrf’%r‘e 98- t he robot can

transfer a two-dinensional inage to a surface in a
S IV\HJQA fhie ﬁéﬂﬁﬁé]mbo@ Emr?é’g Aegaéépthézmluﬁ{lgg %&'siét g?]gﬁ of e [mfjhéelnﬂ!hgusual way. In

this way they become persistent, reproducible, and searchable.
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15 sweeps. The source image naybe a bit-mapped inageg March 2007

such as a photograph, or it nmay be a set of vector

wotn@kgsis1e. g. corresponding to handwritten terer/auz2004/000221

Reproduci ng handwitten text in raster node may be
significantly faster than reproducing it in vector

node, particularly if the height of the text is |less

than the width of the printhead(s). In raster node

t he conputer system gor the robot) keeps track of

ex’xek ptipns mﬁ'ﬂ‘?ﬂﬁ%ﬁft’@ e vt Wit Eitsd Qi Rurerpiplting plsqyvings, particularly
t rvaasfim tirgyacti@l fol ehe Skt tattize alatpe\dring prihter, b tim pztaaxcal for the user to
fgr %et]t‘ﬁarmag%re—n g—cédgd t‘ﬁgnkﬁugoﬁlgb%$HW }nh fn 66 partlcxpant'

aps et wee eSS|ve SWeeps
i r‘f°‘5%F&P?ﬁs typically hendidpagm Pre@p@ﬁ@wetha ne@E R ISfrqbewlﬂyt%lﬂored on each of
hatset othe® pARNSanisO"vRNKSREGErbsk e fbpafee:Sinkl | spRerORedBack RE BlefabRfke of a page-
net %g “e al so responsive to a conmand fromits host
SUEERRE i ne of a specified color while noving to
the target position. As before, the host nediates

B CEabbRe REL MBS e Mg Obot and an appl i catl on
specific. t e net r _ne e regi
N oS 55 o ot SRS, S8 3 0 ke
hicollzbdriiiye drackwp mefpagel the tooamondifie tdileboratiromarksphipplitation can automatically
| 'aﬁ%p@icﬁ\éhﬂ&obo%@?e}é &t ondHifelerhdke o‘&ﬁa%@r%ﬂfe%m&&paﬁtﬁ‘ ?thnames icons and/or

Ilcatlon ication is hen unawar e of
t P? ORFTERRTSFRY S ’E}ﬁ B"t"im&’tar'gs % %"aﬂqbt‘?p‘ih%‘rfg‘ﬁ fofgmatio can be, displaypgp the robots.
dimg ﬁehﬂnycasa,l piobrobott Kieplgyreavvict g a eileocatiferading Hifdsy forithe@emote participant it

d ll’ép s nPeV @tgﬁ?ﬂxto %l {b%mn%%ﬁ%e& tﬁ%&e agtfc lf%é\;/l %%*ah.‘:ed remot%gl via a video

app I catl on a pFOXInHte Cc I nes
i R R ARt oY s tnetpvey . Pinpbo8 a0 el GReamoh & spesker 204 for
S Mytng khe Sdnfofl pafitipdnt’ Wics, @ ERitiSphord BB1 For BeptufliighicPput. The microphone

POS g%:oﬁ% g{owgéd as%mgl%te p Otattacﬁ 31% (Lé hipmmpaér (%ﬁg Elgpe% \-S/%eeee {nycgow).

I ncor por at ed, Post Scr| pt Language Ref erence (3rd

Edi dehste) con&@at@g RS hiRMiod BB cribedtil eo SeQdhEertTSapPlicatitd Wl 01/02940

R o s e n e BT S e o8 2t Eblment maiap

p @steAgs ppplicatiprais tdessfibetl fire caediggRCT applidaéon &0 au/o:wag entiled “Method and
t RisfemBYCIRRY RASRI RS B’Stﬁﬁﬁlﬁo ruh&peduci bl e, and
searchable. 16 6 March 2007 WD 2004/ 077341

PCT/ AU2004/ 000221 Applications of the marking robot

| Mitroriie RétotiMowmentnot |inited to): pure plotting of
AP DES wal B n%tlstg@%bxt caﬂ‘ﬁﬁfoﬁthla Lmt,eaett TP b ﬁat te%ge pen, a robot

the user to utillze a e-format printer,

p PR, fhe PEFemFFFé’st‘@P‘mt ’8 ot obe JFpptesropoy g | bg B‘tdﬁ‘a‘t‘fec‘: or indirect uscr

p bmuﬁletq:) agey bosking molddan kit usee © bdrolaad, af it mey ekt povedviRiEdnteractive
uldf Br!m%i %ptex le, Qrptaﬂ &&Lﬁgymﬁyg%ec %Ell(l)%/ PQ&IH% dtn@l\ﬁﬂe remote

AROWr |t age pen,

rrP?rP%l?aé*él: eeqlt ueeaew @P“‘S t"P‘h bcf&tanlewa @arﬁnhtcetlﬁaﬁtesﬁce ona PC The tank may
" \Mdlubie 4 VidddIcR LB CaptitigRAGR S eyidly mtgaﬂé éRraRaG kand the video can be

t he absence .0 e- .ori.ent ed i nter. te . .
B R en R B arn B o By Bon SREEH Al te video
t Iqel bo iwhammt oo qoh‘ent@h@stslemwl fet atopiving twhwideot Wizelagde rom the tank,

PRERSAYCor Qe R tﬁerrsm $o BB d@se HusEOdeh 3RO ERbIARe tank v1a a printed
mar kugg{rﬁ?t oaqggﬁr correspondi ng col I%bor atjve . nar

appreE Sistiesfatd LRipesp SRS P IHOSR AN dafcfﬂtréacﬁon between the
rogodnd aPG. represent one of the renote coll aborative
participants. |f names, icons and/or
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photos representing the participants are available, gmarch 2007

then this information can be dISp| ayed on the robots.

wOnroddng7i4im t case, each robot's display can agéTaw2éba/000221

vi deo conferencing display for the renote partici pant

it represents, i.e. continuously displaying video of

the renote participant captured renotely via a video

15 canera and transmtted over the net wor k The robot

may al so useful |y incorporate a speaker 204 for

r gpcgweﬁ gax e p@a tprgclr?})&hrpprgse%g eaéh regatg uger’s tank. Each such tank
MhipIP RIS the G&rreﬁlﬁﬁdn(g&ahdié’ tallgs MGieents, Gfalet the ddARol of the network-resident
n%?k han catinBY al so be provided separately, e.qg.

attacnea o the host conmputer (or to the relay - see

bel ow). A renote conferencing netpage application is

d?ﬁ&&?d&?ﬁay'hﬁve%%aﬁ@ ﬁb&hﬁ%u@&@kﬁe@ﬁpé &m MO, 9:%:9%9 4&eric. They may
| Conf er enc

£ PC st SR VA SO 2 T BT Pl otk for
né&e papreesappesificegemesn i s descri bed in co-pendi ng PCT
application WO 01/02939 entitled "Method and System
for Co IIaor tl\{e Docunent WMarkup", filed 30 June
ghOn Hg Robot Movenent 25°In the sane way that
a Ammbqna@e byl @usecany dirbatly owovetarebotnby: dyriand, aof hage them@bment mirrored by
?et;noé Sl BRYS H}%‘S} alsﬂmgtgxpt%trobo@ %r}%cg}dr a Hhd- %&%eﬁgl \%Hl@lﬂtand then have

of a remote. rob e renot

d fhp &bt play fhe mc%réqd rpyemment. Bgqqpding| (and |P1"é’ba°]l‘)tm"\¥'§’§ %‘@t"éé’wﬂammg a

nowteal obfie foba, di Seproddipu ottt Hiput th'oug]i soffi pih&réntdrRte Greinm\b designating

c

agqf%%’trégrn}a{{g% @P %ﬂl&%ﬁr f&%ﬁg tﬁ%@&r{ az!)L/ Iée J 5€; Eﬁ?mﬁgémébﬁmg the robot
r &8 er bypwedilvies pamlgand b:aetherwseéws anﬁrhowé for PPFE? foput to a computer

| ggieh. t ank via a graphical user |nterface on a PC. The

tank may 30 include a video canera for capturing a

tank' s-eye view of the ganme environnent, and the video

c M@ﬁ@emom\ml Rlayback eoay berovidepes digenpicdijnctiangé thia best ggingpier system, or

V&E 9&§ro%@%bﬁ§b¥&ﬂﬁ§ﬂpﬁ’cﬁh&1@%reﬁﬁe§ casb\ chﬁfdﬁ@tah&' %ﬁ%a&khl%ly on already-

a conventio
¢ BTGP RO TR Bo ST PBHD LR BV mooting Bt computer
| Fpcien defh® plalyacko fndt dwebot mmpdtoehe igtneted m follow 4 pritsat e differefittypeed to the
U%ﬁ{zng%ﬁ&d s Pitel QR fPbrickGadABleikl Ro@nPl | Nted net page
ank control user iInterface and a netpage stylus, i.e.
wi t hout any direct interaction between the 35 user
aRobotic Viewer17 6 March 2007 WO 2004/ 077341
Pﬂ@é@ ﬁ‘ér?sgaga%elge Vﬁﬁtﬁmﬂé& Ecem a %\é& Frgw@eggke tgrg@mteractive view of

rep resen eac renDte us t ank.
Edlerens g€ e P%ﬁ?@de@wﬁ# ylevﬁrr?he F’§W‘Efr¥§°1€?f?stés“ﬁ'6%ﬁe F‘ﬁﬁ’f for determining its
r emcemamh ofenfiRAGERIE & theuﬁtﬂsge, ah@& all@it foQbtafafintdriv@ve content specific

net dent I
% tg\% nic' %he lﬁfegpa%e s%%ﬂ? S ¥ C%]cnger& u% % ep-gpcﬁng P%Q'%Fp?hcatton WO
t glpﬁ(lp% qgﬁthe}aylew wgtb qedei ﬁensor‘ﬂiﬁg Zﬁthvemae;rggoobé netpage viewer incorporating
9 S Pt lis REDHPRASE oJ- ﬂbﬁ&g&’@mﬂpﬂf&aﬂbﬂ WPE1/A108LmERE “Vidk® with Code Sensor
cog} fg%r&\z b bodies (e.g. tanks) for the
s’ Blé éa Mot i on Recordi ng And
PI ayback 10 As rrent [ oned above a user may directly

MV&iAed QB is bsefilly BprBA0H wit® R okt EankIfkSs, @Wﬁ&g viewer to mirror

mrrored by a renote robot. The user lIy
i FROYePEREf ayfemplp BiewandT foaliosy e Hews frgliselsatemer éﬁpWQ frBpfon its display,
amberéviaahe ilyav@ay appear on the page. The robotic netpage viewer will move to the area of the page

where input is oceurring, to allow the input to be displayed in registered fashion. This is particulatly

useful in a collaborative marlaip context as described above. The user may at any time move the viwer to
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the robot replay the recorded novenent. Recording (a
pl ayback) may be initiated by depressing a button oﬁdMamh 2007

woOheowotmal, or by providing a control input thpepdiaoos/000221

some other interface, such as by designating a

<record> zone (or <playback> zone) on a netpage with a

net page sensing device (including the robot 15

itself), or by specifying a cormand by ot her neans,

such as keyboard or nouse input to a conputer system
VSRR RaE Of Ee PRge WYl Sickisy Bgtkre: Helle irarepineotromisea pripten then remote (and
gasel) intrkip g bd stiltkonbil @ndysdsteBiNPatl ffed Sy Hé 120RrlyRE phylT&Y page.

be provided by specific applications. In either case
recordi ng and pl ayback rely on already- 20 descri bed

mebd gpareller Hand- specified notion may optionally be

s lﬁiﬂuﬁaﬂsh&@ a?omex@&ﬁgraagofmé o RN QD(Eind &é’ﬁﬁo@:ﬁ?e@&ﬁﬂfeﬁls Tho integraed

a_ robot nmm ted to foll
D BPT o Aoty P BREo"R e A 1o AT 1 iy s i sard b
ad4@ dichitliogla wrking tnbreorp t48diurtads ah SRAM} pﬁewﬁ’fcble domwilatile memory 147 (such
RAbQhdh P oldh T B B g,ﬁ:geéhl%@ bt sl Wit Tl BBl inctudes o

when aced on a s are

" RERIR e i tetiolipe Be PerRrelit 20y fetsd D) fed fimipation LED

t h&1,ahd fve sensitghibe npttemEcontaﬂcswitqthatIeJ&claiem e_qualgﬁtemﬂo tommunicating
Q{lthq GLELEIR pGﬂeﬁQudPo'if Sther Q%Gts R@aahé h8s w&rl k¢ %ﬂg c%lrouing the optional

r e

tive tot to a
writhead 195 8 incbesant fmagi)%@lé%"f interface &5% fi%%%f&@ger RSP st‘ﬁ%ge sensor 132, an
n ®bﬂﬁﬁgﬁlsﬁly38ﬁ1ﬁiﬁce 185iattipatyplay i 86 )R optichal EEI202 e the mitrophone 201, and an
ion WO 01/41046 entitled
%%?Av%oﬁ%ggg%e%g%r ", filed 27 Novenber 2000. A
net page vi ewer |ncorporat|ng 30 a printer is described

I Rob Cpemehidaghn Bl appl i cati on WO 01/ 41045 entitled
en inte

\él\fmr?b Shov?ddﬁl%%% unump waﬁonvﬂ%vev%ét?veeu a ne %g?e (fb t;/ ﬁg ﬁnéd rﬁsesrcﬁlatedl networked
V\nentl’slefrleﬁ!emﬂ@xwﬁ'ammangw to all ow the viewer to

mrror novenent of a renpte viewer, or to allow the

wer t renot e _ne en i nput_on it
GV B ovolgs e i Pt P B o AR b ading oot conto
p agﬂwatﬁm 8041 b beginoecrieinp engmands Goe lthe\npﬂhbatmmm ot tybieallphag short-range

Ofwﬁl@s@ &ﬂ&@u&ﬂ@ %@1 hf}aw dvie OfC LWhﬁch nigaelft 1c§ﬁ3} ay Iogé%r-range network

put to be disp in reg i stered fashion. This

p SPRFCHAP Pi}vagwétfva Feﬂfeﬁ vig " PAROVAY 10 & IR TREA gl U The relay
aslevie andyi He edimettie yhnne, b destribed inn@vypeditingaGT ipp]imtldf(U.V@ 00M2E286 entitled

ke ol 7.

C#?&LE%& 7 %&8 5%/?&2 Bg(l)?ﬂ? elrmee}r%%‘% ngrﬁé Q}th as descnbed in co-pendmg PCT
e &PRliratipn Wiy Ri4E894 F#ﬁtlfdﬁ‘@temc@(ﬁé’mtﬁfncﬁéﬁdséNa‘feaﬂéer ag%rqt‘ht er,
then renmote (and 1|ocal) mar kup can be sinultaneously
D ﬁgngoggﬁrgﬁs%}tse gt%%%({s{tl%grgﬁoﬁg{ ﬁg 18 a%, #Pu%m? ﬂsd igot ﬁl 298 the netpage id 50 of
b ks @reechin adych ihfiods itstiipanddts pesition tend Qrieptetronm om el page. sThe relay is able to

a%&@:ﬁl‘m@t With r@l@l@ﬁc@ lﬂﬁ‘éﬂ@ lo mord REseivirs B fiat s@:der i€ 9N$1R Ja@ server 841 which

lncor S rocessor 1 ct e
ek e o ot B i e P B e P e to deeine i
i la@'ifemdd b from e it |S¢rger(sbel’iotrgusp£¢&ly( Bauthh rd@ ﬁrn TIBRAM mapnlso implicitly

Ofidcorpbtht hd %y m&aﬁ it Bas T8 B Wngdringb Atk cieiith.! ash
menory) hol ds the fixed robot” program and ot her

persi stent data. The controller includes a parallel

i Mhefdag @ ot ten firkads| thagsitidheepthitt® the oA bérak BAL TheZ@ge, server in turn

S%&E&&a&%ﬁ%ﬂﬁ&n S&ntg fdrdvirym: E(%hllox? fépckrﬁlc_)).(lﬁlhe general neipage scheme, this

consists of hit-testing the robot position against the various interactive elements embedded in the

description of the page. For the purposes of robot control, all robot movement is usefully forwarded
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10 131, and for sensing the optional contact switch
194. It includes a serial interface for conmmlcatlngMamhzom

wohzbdaearaost conputer (and/or other robots) vigct/RE2004/000221

radi o-transceiver 189, and for controlling the

optional printhead 195. It includes an imge sensor
interface 152 for the netpage sensor's inmage sensor

132, an optional display interface 185 for the

di spl ay 186, an optional ADC 202 for the m crophone

2 GisectivAip the amahca@m Vithes furthpdntergyegatiop by thppage pravet &is %am&ls to dispense

RQ{BQEJ ETEEWéf &blelyOdd FIrPand LioBit li)&ztﬁn S@Mre&lyﬁbﬁﬁh&b&t (or relay) to an

OBl s R Rl 8 A, 0 st
n élt: priginal prgs Netathaghilv\he fis tlsné intheiygipage sysiginatedipicalfy dgscribed as “pure” ids
NGhiRAGS not'sﬁp%oxg %L;mé sor 59 9 talsd ¥osbl§1§ Bf BSBMNE, Sorl Besd ids to be parttal or

IR I TR e S

rmbmtmgynmmally has short-range wreless connectivity

wWth a relay device 44, which itself typically has

| onger -range network connectivity to etpa e s stem

s étwrlyawgﬂwﬁwﬂtysﬁmwﬁr%ﬁt Psifoq Fpert b ¥ o get hanisgs, and then
| h&bretsTi&epds&ibﬁyepordﬁmi efrend)to ke lgonaind kee:a:phswfe:he me 1dent1ﬁed by the

gﬁ?sgl H %%&gqlﬂ%%}g\g}gbc Pé;&ﬁ? Hf)el %ﬁﬁﬁlbr%ggevl?gggé d %gtﬁéschess board), it

i m&ebea@th Peasye ﬁv&g}efowrap% sigply usgsthe| gage fid B’e’&d"i"r‘i‘ Partioulsr instance (c.g. &

cgarmﬁlaﬂmqgogfé@ cheﬂl:g&hé) CoHsl @ﬁhcm @Qﬂ:&ﬂwtoeatdt domévehds 222 directly (or
1e ter' ] e +2001; etc.

Tng éf@%tﬁetr?é)rtismm TS ?m{mﬁost u'f\)%éslﬁ ron. r eport to the

relay, including its robot id 220 t he netpage id 50

Ofas mektRndaagifierD thetdhikeChian hodkible dz&ﬂl:t&ﬁ&hfthtﬁﬁlﬂuﬂe&ﬁe, RRGidhE @fwnloading
ggpr;]s anagét]%lgﬁt%h)%grn\%%%ﬁgg t%ﬁsé:ﬁ)ggg eer-to— o IOlbgt)éOlilltI%I agl €
servers 12, the server id 53 of the page server 841

W@'F@t_amgmxt &liephigas descripti on of the page
ernati ve 0 Ot may

(BB B 4 Enee gl OB elasy HefrE- iy OML, i for oo contol
t epplicpat @het dvgrall coniekt P60 (eq) eoyrespdnding hethe tappingho@lmbldes a number of

F@.tlvl t}:}st{mcee Q&Og%o Ecﬂe&oﬁrﬁﬁ th mdugl%&g' g&ﬂesj feaéhtof mh includes a

onger -r e network connecti vit
r eyt plgfobet v 362t(ﬁerf°trepwé% & idigidpr, dheey t}?fesf éﬂeP -t Thg Gontext also
t Bl g auﬁef b‘ﬂﬁm\&ﬂﬂ:hots'rm dach(pE whigh W@y oyitibnallyilave been assigned a role 262.

d %t ok iy n%axpc% 56 ?Ql{tﬁe% %#1 I C%%Augerkd §%4 Tlﬁe%sfta%e%gr G E&}r:roetld to the netpage id

p03|t|on re or eneral net
t laf %e coeremndgae $agsf orjglay cqze@ptdrfg aﬁlﬁ’@a‘%ﬁ%’ét ekipd fudlyy page description of

a@Rlofeekpohdi phd! wmafgets RicRi@RE tol theapfilcaiive raa:slg ejmeﬁidaﬁonsmach role 262

the r he pa For .t
SRR 5 e € 8o g bR B0 i Pl B

f bes\heancterdured). FEach rivkat 243 @@@ﬁﬁf’d\m& xhoyd 8207 ‘3‘4@5 1'°b°t id of the corresponding

ngsﬁlj?c@&%@ QEPchrrel b 269 H&v&&@onﬁtﬂ@ﬁlbs@ AbdnHdsiddni2B Didported by the

further interpretation by the page server. It is also
p&?@tble to dispense wth the page server entirely,
and forward a robot position report directly fromthe

r QQGO #)rc ﬁtrmJegtio? ﬂegn @égcancPMﬁi fé?et:éngmto Epréfg{%@ telngédﬁﬁimtbéﬁd number of

server or even as i1 dentif directly by the
P aﬂj@ﬁ? dtemgtive sBkimsas-Heveren & vl Pegqpﬁratmf o sl i fhgelovant felds
Witia Enutnb@ of 6lber tifitdimeins, dififering Gomalghes pyrificallin d&rcﬁbeﬂ,yvﬁil &gl thly within the
d gl?c‘ugtrahg) gc%{neag’f theg?l'}esgnt mven%lo lA\A{[.y tﬁ%lyd q VLQ]? BT Eﬂd&%ggdtt{:% gllétil!lvglgbﬂ is not

| @tgende@ th e pimjted ta|theoqpeclﬁc embodiments descnbed in the present spectﬁcatmn including

+ S
—t

RS zT c%ess piece is still in play or

documents incorporated by cross-reference as appropriate.
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conplete Internet Protocol (IP) addresses, either in

32-bit (1Pvd) or 128-bit (1Pv6) form thus directly °March2007
woeu@periyng routing. The application 804 eventp@h¥2004/000221

receives the robot position report by one of these

mechani snms, and then 10 interprets the position

report with reference to the |ayout and semantics of

the page identified by the page id 50. Since the

application may be specific to a particul ar page

| ayout (e.g. to the chess board), it my be able to

agsel ﬂiﬁqnﬁthllem&ya@lﬁtﬁe saifl G BoAUPI ondiks én thé gar@,lagﬁuehtﬁi ahdDfedtitelepéforred to or

a.partjcular .instance ] riicul.ar. in:progress
o HRRSd Sl nc B B Boe Bl 1 o akt il Bfoms B B RERBRE the pars,
C elenmentscPs fepipeps, dind wkereinyspgcdfic intgeerd e &ertiopdd hesgintwhish hayp istown equivalents
ZS Akhd LGE tiieh tflé'ﬁ%{ﬂ@cfn rﬁ&iﬁslh oo YabibaldnfsQp dEJ%%ii fo¥e Rlcorpokfed herein as

.nentioned earlier, ere are many possible

nggg?ﬁgﬁga%ﬁgthis architecture, including downl oadi ng
application logic into one or nore robots, and

diaghdubbi CFQfeQ@ieém'bB@mgﬁ &ls veRlcribeA hddlit; it ARBI b6 AdeRBod that various
Cont ext .ass Dag arm Fi ener

< 20 re 6 shows a . iC. .
a S SIS HRHons At PRyt by el Py e q%ﬁfdﬂﬂﬂ S‘ﬁ’g -t %yyvithout departing
f dom ¢he so@bodf e prebanOihvent®ppl | cati on. The overal | cont ext
260 (e.g. corresponding to the chess application)
i ncl udes a nunber of individual instances 261 (e.g.
corresponding to individual chess ganes), each of
whi ch includes a nunber of robot roles 262 (e.g.
correspondi ng to individual chess pieces' roles). The
context also includes a nunber of known robots 263,
each of which may optionally have been assigned a role
262. 25 Each instance 261 is indentified by an
instance id 265. The instance id nay correspond to the
net page id of the correspondi ng page, or nay
correspond to a transaction id, enbedded in the page
description of the correspondi ng page, which gets
forwarded to the application during robot
i.nteractions. Each role 262 is identified by a role
id 266, and has a status 267 (e.g. indicating whether
‘a chess piece is still in play or has been captured).
Each robot 263 is identified by a robot id 220, i.e.
the robot id of the correspondi ng 30 physical robot
230, and a current position 269 derived fromthe nost
recent position 221 reported by the robot. The
present invention has been described with reference to
a preferred enbodi nent and nunber of specific
alternative enbodi nents. However, it will be
appreci ated by those skilled in the relevant fields
35 that a nunber of other enbodi nents, differing from
those specifically described, will also fall within
the spirit and scope of the present invention.
Accordingly, it wll be understood that the invention
is not intended to be limted to the specific
enbodi ments described in the present specification,
i ncluding docunments incorporated by cross-reference
as appropriate. 20 6 March 2007 WD 2004/ 077341
PCT/ AU2004/ 000221 The invention nmay al so be said to
broadly consist in the parts, elenents and features
referred to or
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i ndicated herein, individually or collectively, in a

or all conblnatlons of two or nore of the parts, ®/March 2007
el enents or features, and wherein specific integers

are nentioned herein which have !nmown equivalents 5 in

the art to which the invention relates, such known
equbxghﬁgts are deened to be incorporated herein as

if individually set forth. Although the preferred

enbodi nent has been described in detail, it should be
understood t hat various changes substitutions, and

gl teraf NS,458 tb% na y one ordl? skill in

the art wthout depatt! nad oct tﬁmf"F’ ARt Periase gpfaceoevips disposed therein or
ﬂ?ef?é’é?ﬂdeq Jaiadptidatine of 2nid@itityiof thin inROBCE SurﬁhNnN/Bf 4 phuAlity ofxeference points of

agapirack stxﬂac@ﬂ@ﬁ@k?coinﬁlsﬁésom ation with an interface
surfa havi n dIS g therein or 5 thereon coded

dat a 6“ o G EThPS 9 Jrovsover His Itsreesshiies

surf a@é aeswdm@fde\acep#Mahnstsw @hst sedeasf elitCod dddQiata tafid Qefnerat&sl‘lﬁdlcatmg data
idatcgivE 8GR 1§éﬂﬁtfy ofife m{ml?a%e gug?c%%nacoqugs}tfgﬁ &gl?? rStbd on' TR n%g%ce surface:
nmeans é OM/the robot to nove over hter

surf a& a”???“%? daplsddv'ng devi ce which senses at Ieast

sone of the codedectiakiaxane agongnatpSiciitg bt dng 1datiRe identity of the
indicative of the iden E&$¥m°f the interface surface

and of a position of the robot on the interface

surface; ®o (3) sFepF Bewasyinsaytiosed to: (A) sel ect and

pheeby]tee lehaydnqmfthe Fobat{iy: ietsain pﬂfbohlﬁﬂi&d)y@l& s@bctdd@@Sutet ﬁn@hcanon

I dent t ener
rovoneid o e Wit Safffhed i AR e Bt SpRER es sty of
BT applicafjony siosed;in 4t #%Wm@éﬁt"f@? lobfd by the sel ect ed
conmput er application; 15 wherein the processor is .
F neel . t. t.he uter a lication froma
g Tﬂ?‘g’ ity e ﬁg&n%qtfé}%her m&fdl‘[gga TERE Egtfogsr BES at | east
one n@r}ﬁwms flaty dicatiyd et leazt thefigipntity oftbt intadface buafpcrrala domputer system, the
@l irte ststend piddrdiied karelkdd thie E&npﬁten%?ﬁﬁ&fbh eALd &Q?]eﬁﬂﬂé'\iﬁenhg ‘of the interface
eldgnsmt data indicative o | east the i1dentift
the interface surface to a conmputer system the 20
c onpuiBe recedspdiespmpitco gpphgatierdiomdheselnpidr sislam. conput er
application based on at |east the identity of the

interfa surfa ecei ve the conputer
appl éhg? ‘l%gtnas {mme F’ﬁ@“&g%‘%‘f‘%ﬁh é‘%%ttl%srﬁ unsgue rphot idepsifig which is adapted to
@ﬁ%ﬂw@&wﬂﬁméhawﬁwmﬁmmere|n the robot has a uni que

robot identifier which is adapted to 25 distinguish

Jhe rgbot fro other tobots. 4. The robot as clai ned

| n cl %‘P’mb@I V\ﬁqgérfl iR Q’C‘Eﬁtﬁffﬂ’t 1By computeRiteE ,#lapiedlg recsive the robot
idestigdrve the robot |dent|f|er 30 5. The robot as

claimed in claim1l wherein the indicating data is

gran tted tqQ the conmputer systemby a wreless
si gna ¢ robot as claimed 1n claim | wherein the indicating data is transmitted to the computer system by

a wireless 31gnal.

6. The robot as claimed in claim 5, wherein the computer system is adapted to receive the indicating

data via a relay device in wireless communication with the robot.

7. The robot as claimed in claim 6, wherein the relay device is 2 mabile or cellular telephone,
8. The robot as claimed in any one of claims 5 to 7, wherein the wireless signal is a radio-frequericy
signal.
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6. The robot as clainmed in claim5, wherein the
conputer systemis adapted to receive the indicating6Marc|12007
data via a relay device in wireless conmunication with
the robot. 35 7. The robot as clainmed in claim6,
wherein the relay device is a nDbiIe or cellular
?e'alephﬂlg ?obot&a? cll%%d fnoagﬁ Er{ehoz th\?\/l claims ngg% r%hg%élﬂ%np aglfty of reference points are
“é{%”ﬁ‘éle‘tstoé%}ﬁ‘ei?ré‘yafe RAsijeraton tha ptepgg@fice22 0 6 March 2007
9. The robot as clained |n any one of the clainms 1 to

wh i.n the raIit erence. paQints are
t81 Wo- delrr?g AOP R AT aBn lé toé ﬂﬁ’o Py bifs® ofrereiehs sadest daticie substantially
deyisfblpdean U.{l@)ded'hh'eaﬂrem@ot as claimed in any one of the
claims | to 9, wherein the coded data |s substantial ly
ﬁllnv Ibht an unai ded, human eye. .. The robot as
clai med® I°H° éﬁﬁjanaﬁiet“ B PRY e clgimss! fi 1% éthif@ﬂ thgjsesdedflate it prénted in infrared
ebrdwtivedadt a is printed in infrared absorptive ink. 10
12. The robot as clainmed in any one of the clainms 1 to
%%, mﬁgre n the sensing device includes at | east one

f r ar 64 PT FUTHIASL T 8 Beoitheerlimul @ l.ateginitivaensing daviso includes at least
8 infifired illplrationalsvielaad ateta inigadaysoOnNe of the clains 1 to
12, wherein the interface surface is a netpage. 15 14.
The robot. a clainmed in any one of the clains 1 to 13,
Wher eif® Phpbaschbrsd i are PIIME% ¢ dfms hiaded whereiy fhe e@rfafdlswfabfaya netpage.
15. The robot as clainmed in claim114, wherein the

I d t
50y e 0 ROE T 0 e v

Yone of the claims | to 15, wherein the robot

- i ncludes a speaker for generating audio. 17. The

bot 1 to 16,

or el P RLA RS WY, B0 e il o S or vicenofa remoe
8§BPHWWﬁgd§Hdlo. 18. The robot as claimed in claim1
wherei n the novenent of the robot mrrors the novenent

a SviGe  commu h_the computer

B ot ot SO pGF LS B Tt R U ob g spsker o
-@?ﬁﬁﬁﬁm@mto 18, wherein the conput er application
controls play of a ganme and the robot behaviour is

teristi ec t he me. 20. The robot
A S R (LR T g AT S MM —
%ﬁﬂﬁE@Wb@tes in the gane. 35 21. The robot as cl ai ned
in claiml wherein the robot can be renotely

ontr I d by ser.. 22. The robot as clainmed in any
1o%ne 0 8t | cleippg oy clpig bvhergji e moyemen|f theprebot misters the movement of a
gmgte @cﬂee fommanicptingewith the computer systen.

19. The robot as claimed in any one of the claims 1 to 18, wherein the computer application controls

play of a game and the robot behaviour is characteristic of a piece in the game,

20, The robot as claimed in claim 19, wherein more than one robot participates in the game.
21._ The robot as claimed in claim ! wherein the robot can be remotely controlled by a user.
22. The robot as claimed in any one of the claims 1 to 21, wherein the interface surface is a game-

playing surface having markings that are visible to a normal unaided human eye.
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pl ayi ng surface having markings that are visible to

nor mal unai ded human eye. 0 NPSO45 23 3 6 March 2003 March 2007

23. The robot as clainmed in claim?22, wherein the

vi si bl e marki ngs include at | east one gane-control

button. 24. The robot as clained in claim23, wherein

tdie atTheedst as @RRne &I ih N twhelein el ik i dRTudt B FEome game-control

needgn, 5 new ganme, gather or the like options. 25.

The robot as clained in claim23, wherein the

game- pl aying surface is a chess board. 26. A robot

a9 A edbot cRiRd Rlchink 1B, ISAF tha bl 1O b %ﬁle-e}glnnlopﬁuﬁ&j i cﬁt?das resume, resign,

sgrf%gee avi r]\g/ .EI spose_d therein or O thereon code

FEY I EF R EPU%Y i dentity of the interface

surface and of a plurality of reference points of the

28t er fiaeRbst W ARQ.n i 25, 3QLin GO M@#Bg surfade)is Phosk BASE

one notor and at |east one drive chanhismto prope

the robot .over the interface surface; (2) at |east

éhe NBt wbotcdapted 0b oppratd i el btiod Iwith ke WRTA0Y surflde Havidg &sposed therein or

SRRsl Ade i; [ . t.SO f the coded )

s #ndﬁfﬁa%?a%g%ﬁ B BP b PSS oY ey S poins of

MR IGres RerytpERtsi#ge surface and of a position of

t he r ()1)0& leﬁﬂn Oiiehlﬁotbrrﬁn& raf B&s€ oﬁ%&ﬁﬁl@chalﬁﬂﬁ t(ﬁpl’Blﬁgﬂ’lQ robot over the in[erface

teaRsceiver to: (A) transmt the indicating data to a

conput er system the conputer system programed to

executf e opgraenconiela tosptgt the etert t he | dentity of

the i@ erséming daite fw?ﬁ:& senddd Gl Ie%@soﬁﬁ)qof £ GBdel %?]M tes indicating data
. . rogra rehy, e hehavi our

Rl Sy SR ORI Blore AR i o opl it ce e

pr ogr & radip rammeiventghot as clai med in claim 26, wherein

t he progr ap)itansme ke aldreting 0:80% @ cothpufeAdybibny, 1R gramim

on e CATRUL A3 §§§@§@5m28-- L ool sgspred oot ool

operat e I Passoc, ar 'on < PRIEREY; oA HE Pegass sUibs e

havi ng di s@osedvenpseesntingnctionsiiomdlspragoded dat a

wiekibg, alfeibiRvioir oBthe doblR Rishtstdnr@iy LRutdVyeihacemsur f ace and

of a plurality of reference points of 'the iInterface

surface, the robot conprising: (1) at |east one notor

#nd athelrebatas cloimed drdlajre 26vedirein ihs propmm iy ©patd fdies JI@RADE of programs on

avempithaysst er face 30 surface; (2) at |east one notor

controller to control the notor; (3) a sensing device

whi ch senses at | east sone of the coded data and

Fenerhtredbst idapledcatoperge dratssociaiiondvithodni uertet sirher haliRgpGispoded therein or

tdreoh RGded M:LhfidRR oTYS l1BkS 2pd ilgé_rfa& DRk LldQPa Sl]:.lmﬁtlyq %1 reference points of

tgabotf on fIhe i nterface surface;
¢ interface surface, the robot comprising:

(1) at least one motor and at least one drive mechanism to propel the robot over the interface
surface;

(2) at least one motor controller to control the motor: _

(3) a sensing device which senses at least some of the coded data and generates indicating data

indicative of the identity of the interface surface and of a position of the robot on the interface surface;

{4) a processor to:
(A) select and execute a program based on at least the identity of the interface surface;
and,
B) generate movement instructions;

whereby, the behaviour of the robot is substantially controlled by the program.

NPS045 24
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(4) a processor to: 35 (A) select and execute a

program based on at least the identity of the 6 March 2007
interface surface; and, (B) generate novenent

i nstructions; whereby, the behaviour of the robot is
substantially controlled by the program NPSO5 24 0

Go.Mar affe 1%919 4s cleded il aﬁerQ Rdbreid fe Bo éﬁ?lg pllogrrjﬁxln?d t?%e%%t’ the program from a

V\/Fl ﬁ?t e pr %ess’% pr ogr ame
Bazﬁye? PG Sipre %ﬂt?fte)‘/“e’é‘P‘"yﬁf‘Bb‘P%ﬂ%s stored in at
Ieast one menory of the robot. 30. The robot as

ab. 3Rt mm@mg i fﬁu{hg.wudingg @9 e Befi@di O

transcei ver .to: i'Cative of at
| east ’%’H’@“ﬁ"&‘éjﬁ‘ﬁ P‘ldi?a‘ky? Oft'ah@aSF ‘ﬁt @?lﬁla@éths @Fﬂrfa@émfaee tg 2 computer system, the

conpoiet fsters pop@ined Peeled MRPERAM b3S be B0 REQEY BONB S 1R mterface surface;
ect the program based on at |east the identity of

the interface surface; and, (B) receive the program

f r om EcEkBtRreFaT e basomplty SRSOAS 25 a
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