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WD 2004/ 077341 PCT/ AU2004/ 000221 A ROBOT Techni cal
Field The present invention relates to a robot, and in

woe@42ar3ti cul ar form to a nobile or noveabl e PCDAU2004/000221

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 -
anot her particular form toAR@BOT|I e or noveabl e robot
adapted to mark a particular surface. CO PENDI NG
AR SAATRIONS 10 Vari ous nethods systens and appar at us
relating tog the present vention are discl sed i n P
B0 s ener etsh i TP g SRR TOR PPt AR moteabl Fobot that can
aghplel it aprticalnr vag & repese ofthetphicubar ssﬁfetupomwlﬁ«htthewbot is placed and the robot's
?%s%la suﬁzlcé{ aﬂq b &;ﬁ@ argguﬁﬁ)% g %obﬁ@&r'n&b@eabfélpcﬁ)%zﬁlapted to mark a
|sc OSUré o go- pending application Is
PHt@pBFEeed hereln by reference. The application is
tenporarlly identified by its docket nunber. This wll
re | aced by the correspondlng application nunber
SAEPLENEHONEY 0ss- Ref erences  Vari ous net hods,
systens and apparatus relating to the present
WAYRD bak@dks "%gls?eng laRC pga?t&ﬁjs re1RYink A ﬁjesleﬁf%v@ﬁloﬁ Qre dREIB# BGhe following co-
g@llcatlons %lled he appllcag; or assi gnee oﬂﬂth 1 with th
Brodieg aepligahipts; e ohe mpgcation £5%enes6f hoPUAtsy, Bypgtion simultancously with the
iﬁkﬁﬁ@ﬂﬁﬂﬁn@@ﬁ@%5,197 09/ 575,195 09/575, 159
09/ 575, 132 09/ 575, 123 09/ 575, 148 09/ 575, 130

isclos a it / T cation is
Qﬁé ﬁlé {lr@%f Q}% ed- %nélé% %‘ﬂé B3 is 1%%@8#%71% e%-négy 8%5 802, T]aé%pph ti

s%y fs@lﬁ&bbyetﬁ gogkaigrupmbsr. GTé%s gl be 15pacsé by e 901'{3@%%“# aelélfatlon tumber
2henQ9dilablS, 191 09/ 693, 219 09/ 575, 145 09/ 607, 656
09/ 693,280 09/609/132 09/ 693,515 09/ 663, 701
09/ 575, 192 09/663, 640 09/609, 303 09/ 610, 095
R94ER% 296 09/ 693, 705 09/ 693, 647 09/ 721, 895
09/ 721,894 09/ 607, 843 09/693 690 09/ 607, 605
TR @eﬂﬁeﬁg e 0! wREatETPlaES o BRPEEH AREIPY are iflatd inghefollowing co-
Pcha Afpli&tich8 file QY th2Pplicant o XSighdlaf 8@ Bresey apflibativ@2

107 2930l 10/ 1940388 104d%biedd 1 1003B0R70 007575105
10/ 291 818 10/ 281 481 10/ 297 500 10/ 291, 825

10/299”@@@5&0/29%5§#8210/2%5”5%% 1@W§§f4%61 09/575,130
10/ 2909/55364.0/ 29455333 10/ 89893318 10029%5,13F6  09/609,139

e N
09/575,185 09/609 039 09/663 579 09/663,599 09/607, 852
09/575,191 09/693,219 09/575,145 09/607,656 09/693,280
09/609/132 09/693,515 09/663,701 09/575,192 09/663,640
09/609,303 09/610,095 09/609,596 09/693,705 09/693,647
09/721,895 09/721,894 09/607,843 09/693,690 09/607,605
09/608,178 09/609,553 09/609,233 09/609,149 09/608,022
09/575,181 09/722,174 09/721,896 10/291,522 10/291,517
10/291,523 10/291,471 10/291,470 10/291,819 10/291,481
10/291,509 10/291,825 10/291,519 10/291,575 10/291,557
10/291,661 10/291,558 10/291,587 10/291,818 10/291,576
10/291,589 10/291,526 6,644,545 6,609,653 6,651,879
10/291,555 10/291,510 19/291,592 10/291,542 10/291,820
10/291,516 10/291,363 10/291,487 10/291,520 10/291,521
10/291,556 10/291,821 10/291,525 10/291,586 10/291,822
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10/ 291, 553 10/ 291, 511 10/ 291, 585 10/ 291, 374 NPA125US

10/ 685, 583 NPA127US 10/ 685, 584 NPA133US 09/575, 193

09/ 575, 156 09/ 609, 232 09/ 607, 844 09/ 607, 657

09/ 693, 593 NPBCQO8US 09/ 928, 055 09/927, 684 09/ 928, 108 5
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10/ 3WRAIRSUS 6, 54148938 NPNIBAUIUHI/ 518481 8% 09/ BFSL338%
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09/ 722, 146 09/ 721, 861 6,290,349 6, 428,155 09/ 575, 146
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09/ 579171887 09/ 100300882 104d2N 7441 1849281 57710/291,554
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20 109091658 0069410, 4840NPNETBUS DPIALOTUS OGI/BZ34189
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10/ 291,716 10/ 291,547 10/ 291, 538 10/ 291,717 10/ 291, 827
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appl MEHEbilehs ap¥SaTor ap¥ik.11dent PY¥I76d71by t PREYTH.161
dockegoagider . 1gfivhisa | | 19215801 aceshddyit he 10291827
CorT Sor 9?2955 N9 Sor01,714 10/291,544 10/291,541 10/291,584
10/291,579 10/291,824 10/291,713 10/291,545 10/291,546
09/693,388 09/693,704 09/693,510 09/693,336 09/693,335
10/181,496 10/274,199 10/309,185 . 10/309,066  NPWO014US
NPS047US ~ NPS048US  NPS049US ~ NPSO50US  NPS051US
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The disclosures of all of these co-pending applications are incorporated herein by reference. Some
épplications are temporarily identified by their docket number. This will be replaced by the corresponding

application number when available.

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: A Practical

Introduction (Springer Verlag, 2000). Practical mobile robot construction is described in detail in Wise, E.,
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appl i cati on nunber when avail abl e. 35 Background Art
Principles of nobile robotics are described in detail

wo poootski G, and M Jenkin, Conputational PrPeApR®s/000221
of Mobil e Robotics (Canbridge University Press, 2000)
and Nehnzow, U., Mobile Robotics: A Practical
I ntroduction (Springer Verlag, 2000). Practical rmbi l e

robot construction is described in detail in Wse, E.,
] 004/ 077341 PCT/ AU2004/ ob
A B AT e G088 et Dutg el 20 Baion
(MBGiiaw 8@l 2601 Bonanza, 2nd Edition (McGaw HIl, 2001).

The present invention is not limted to use requi ri ng

a netpage. However, a netpage is now _described to q
The, greseat inyepigonis Bl dinitydfo (Wit Adiemeest VRS G 1§ ‘H’@’ escribed to
assis ¥he Réatid@ in uﬂeﬁﬁﬂdﬁ@@& RS bSthes ingdntianl i detpegegioayhyi of viddteagraphic data
mtenrclt dhed f O{e?)re Hc‘%l ag ‘Eeﬁleag %15%@ lfy%mbﬁ%or%iejast ﬂg‘onsdncuou)s) netpage coded

I nconspi c
datﬁ gﬁ%@@éor@@gj@@ mtggptanqnn”fhe pefeage foé?d d‘qﬁeqqptfﬁés at each of at least a given density

of baﬁtﬁspﬁsh@aﬁ& e idEh@y Bﬁﬁl@ﬁ-ﬂﬁgeﬁdﬂﬂiﬁﬁ t\dcadlﬁeﬂsﬂﬁm Edof‘duﬁ&s ofthe point. The
e oi nts,on
SRR SR Pt o P e pafed

seaxs?%dewce mcorporates an optical
sertsoycend] b Eneddr davaiktpaze orddd Aad déhen platel dn ppisitipn toTHse nejpage ppded data, the

neéBE%Q SbrkiMe bievict Yoo @d hifer@ine thB SeRif 81 theetpRoel BWVits own posmon relative to the
[imeters. A net page. sensi n&hdew ce |1 ncor p%

neigpgefipm) 2 RIS eSS O (e TpiBRgSMpereas fhe AEPI8a SR Hife
posl@inao aWeadin pieaaed(elgn ofathp oslet dfon fetvomiizrss), et page Ladgdievice can

de%ﬁ&u@ 1tééplgs?t10ng§ HRYGiR ?%kl@g tﬁ%%%gg% t& Ereﬁé? lpﬁmgl& é%t (ﬁ{tﬂg di&er of a few

ntity of the netpag posi t
mipraseiery)\hased 61 fhﬁéhg%%tp%?&éonr q“ér??‘épebtUF é}sgs’rt!% ehthe §?1’5<b§%f“ 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 fewmllinmeters), the netpage
Notethasi thegdigtinction dn ¢ arrtioue ceding Daters befwess opae| idmmtityfip notpage id) and point

co&ﬁﬁlﬁ&t i@tdleQJ‘y Eieﬂulﬁﬁén\iﬁdlgtﬁlcﬁoheAﬂ %t;tﬂﬁg:@dﬁg) pﬁfeﬁaﬁa@[ utilize any mixture (or
n Dr ecj sj on e,.order of

BB T G BTl b O A 5 P A e the coorinte
spate Shaoy § moltitudd oft fages.ctrded tol atpare iidentiffes cfde @hete @fpage\ppmms a multitude of

1déh|9ﬁe% rgm%) IL Iﬁl@ géfe?r‘éél @&1 éoaﬁ desQrﬂ%d Q@JVE 'tﬁé‘éo%g ﬁﬁt@fnrbgntams a multitude of

etvveen age identity (i.e. netpag r% $ 0 ¢
ld%ﬁ‘ﬁtfegmé% B3R PeTiinEg .r@gmff%qr@na&%f%@eﬁ Oty SorfesReps o the size o
a fABe. N6k disd tht@disgofpdhdedd iReliRY fiktdl] dnll mey @rrysporidxd e ze(ofn sheet of paper

(e. Ig%e@er&ﬁﬁa%ﬂé)mo&cj (9‘% B0 %ﬂﬂg éut'flac%r ? \%ﬂ; a%%t%'l:?gl nat es,

i€ coordinate co
coordl nat e space spans a rrultltude of pages, through
If 110 s@ el iR nbtptRO tddfnk gﬁtteﬁﬂﬁjﬁc%&f @©. g 20 Iﬂﬁgﬁe gﬁ@dﬁtpainﬂ&nﬁty is of the order of

ceatm}eﬁsgor %e éme&eéssggqe gée)d {he e%e req%fea imd m& rﬁeltdlﬂcl)?w ! %o%g Elcecgrdmgly However,

(ﬁlrectly encodes

0.

apbove
the previsipmsvit, whisht the efesmohding detses fineiok ri@gaecms defempitly its precision and

orRMoR kdliDGto e RPASE isOf i AQY S hRALBSRs uﬁd’éﬂlg@é@&lﬁmn not the size of its field of
conveniently corresponding to the size

Vl%tl%ls %e@@rq Ih')asllblq_, ﬁl@enss‘u 1ergfresalu?j)£g‘@ df:tgrrqm(e§8§1t|1onr?g?1 glﬁng?iécal to arbitrary
prédisibn)iRdepeddnt @SlipGeatt of e hty@gstodag pdttera, ssljertdf codrsepapamal oftiral imaging
co%}%agts sdz 14 Gl Ad k@bl 0i d/ A3, etc.), or to the size of

he sur ace of an arbitrary object. If the scale of
the netpage coding pattern is increased (e.g. so that
Atnaﬁagl P Be Fritea tontd @@ﬁ‘rfat:é{ siich a®fhe il ccOsfAhecOdf paper, using a netpage printer.

Pr?ng%ngle%( IpPaceOIL blg.ke CI ne Oe%[:u]ic’d Ple ﬁ&p{ng gata 1s 55&) pl da&’lpxtgcll using visible inks, such

asldganemagenta, y@lhw amlé@k slksaﬁhwodqd doth ;smwplrryemew v%mm@@h@ ink such as an
inBELPABSERR oP&ing € WwtEsiviRpindet erm ne its precision and

3



10

15

20

25

30

35

30 orientation relative to the netpage is a function
of the device's imaging resolution, not the size of
w0 e@4o7Bkd of view. It is therefore possibl e, PQi/sE2004/000221
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,
Mus igergradly, et goephje dase inmyt be printedRyriothtrivisg depagited erker ipthagifade fyy any suitable
il by prQJessoghdmm dath Ry 9 ﬁmedcor @é@l@lsb ﬁep()%@él S@lnj 1)( the surface by any

printied usin V|S|ble|ns such mly g q
Suwéalq AP 1 . il nd o paegsi Py g i aFI}dy“ee not. operate
sifiliafidogylly. [tS$d Wijinalie stdp¥ bfsheyiredent kengancimt ths patom of the coded data is represented

B RS EE A YR el BB

generally, the graphic data may be printed or

AQlEtB@% \Msﬁcﬁedj&ﬁao@lﬁ&ds BBke@ by la l'ales]i:)h‘;ﬁmﬁ of hatGepdy stafé&’ ina computer system,
ess

in efifil?y hl 61Ftp ér Wlo; %ratg%g gen?mageov%%e 6n§erac9sd eﬁx a neﬁ})agengl\é s n§ing device
forrayds tedetaishdf ¢hetarectionsto tHE lvempuigo sydtew ifer duterprpfekion jwith reference to the stored

ndfaldesrifio nn?ﬂ)é fRar @R uLthiR k}%lcﬂ@"uﬁiuaé ﬁgdec@@@ineﬂﬁgé:{d MMathe decoded position
oerate |t aneousl IS Wt

(6] | CO
o e<BiBBriee PRSI PBASTHarIIt Ay ot BReogi pF Mg Bpeeaes idsad
pdibi. Whenrtixrepsgenénsidg devioe @ imythefagm ¢flaaptriting inplement or stytys,lped the stream is
th%\rgi&%q resgxt%.l &Hﬁdt dx?l)ij the w&ﬁg 'ﬂﬁ;lenfeﬂtl clr ¥t'y1u§ Hzﬁmect@ Itﬂe%etp%te Ghe stream is

net Spose on a surface is backed
refpged foj ﬁﬁtdigﬁﬂ llé‘f T{iq‘lléeltpaﬁe*‘ﬁg‘@ éexgqedyeédquqllyam@m @contact sensor, and is
coBESkRAD beglnl‘gé&l@ﬁﬁig thgl stﬁehﬁwﬁhﬁh@ﬁ@& int6l con\AEteiﬂthahemmfapﬁgﬁl cease generatmg
the gh[egﬂn r\}v%e dce }{tl ccf e %tl Xﬂtelg I% & & lgrﬁtggeamt cﬁﬁmﬂ?‘eﬁ rﬂ?h chltact event and
6 ory vvar d S d 'S

devi nteracti on
a ﬂqqseofc@ntpqy tewqnt isyefereechtd e@ra bk (The eqmppieRyston Fewiqvesfthy @Fpe@ description

c&x@spblnﬁlgst% Qhehbtgde) ROGBeddes G thd bikoRE) - and Mferfréts Rl EHEE with respect to the

CEEA RIS e e
srtf@ﬁct tositioredng agent, thEtvemphet spisters map etanne whathes the strolyf mfarsects the text field,
arﬁtlf &)aﬂﬁyq;lter&%{ tﬂé‘gﬁ)ke %coﬁjﬂﬂetlonoﬁﬁﬂ Jtﬁep Q:ﬁ)kes\é\bﬁlgrl}t zﬁﬁ%ng@ foRAO@xt field, as

sensing device is in the form of a witi

n
AR 1 AP SR A 1K (h g Ssp o ldF‘gﬁﬁngéhéﬁf%‘? j §f e netpage
deéripii@i deﬁlﬂb@fan adtien Wt (also gpferagpio @ hypertink) sdtly b s@cifiepositionaad extent, the
g5 POl L GARA oL 8L S [ 5, gy o st
mm@artbwcaplesvhah R e esh dhsr comBHY sysiem 1OoYRd ‘gEﬁ“@ﬂ’O’i!d&‘g message to
afd ey @pgrﬁf'kﬁlra@\ioblﬁtgi eths hdtisa MitdaRell,ta ROIR SstrblRtio fob@idea Airectly to an
an enerat i t he stream

‘%Il\e}’\‘éaﬁo%‘gﬁ‘ihés sf’ecaﬁ%? s Iﬁg)a S4 3’8‘8‘ (Plg esm{i%g Each di gital

ink streamdelinted by a contact event and a |oss of

HCROhAGke SHGRY delvSe En%érﬁcﬁ'eﬁé%da ﬁnﬁh? ni® o?tpﬁﬁiﬁg devIREMGOHP YbButer system

systemretrjieve SCri t|on
U G AR 51 TR GRS Y1k S IR P Retoring the digtal i
a pérsigdaemarmerdindenddeby e @étsgt iden Qilsrwak e dightdh ink emybe oprotiwed Wen the page is
20 SENRNLL e ned e net page description. For exanple,
mlzqgmtﬁe net paSSe descri ption describes a text field wth

a specific position and extent, the conputer system
AMRipagdatRihgdaee Miaé Foat of d’]&yl&tahd)b’eﬁ i§ deb@b&iiR o6 pdntlidg PEK bpplication WO

05/‘72‘356JI eml%lecp‘%ensm% %Qw%a%{lecl o ﬁépfo% hd'& ;?‘ek{ngé‘@s Sdpﬁcatlca'l USSN 09/721,893

ONj unc er strokes srmi
emtitied tSessing fRewicey, fileds25 Neviewoer 2900 netpage sengipidexice @?rﬁ!ﬁ fombof a viewer is
convert the strokes to a string of identified
characters. If the netpage description describes an
action zone (also referred togas 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

conputer systemto send a correspondi ng nessage to
w@emtlgB4appl i cati on associ ated with the acti oPCT/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,

t hen the conputer syste typl cal l ssoci ates djagital,
deseried i Serpoopng A P T RO L ROP et VSN Gepeir fled 27
Nobgmtst2900.ng the digital ink in a persistent manner

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

can be reproduced when the page is re-printed, and
Vagigys npfgags Sedingrekpmesand RatigEg gy glescabed 4n pRypPending R paglietige WO 00/72249
enfitR8 MdertityaCodtdy Suifcearifl RperentesPothess clilechBidMay2000;- qpealing PCT application

li.cation,. ..00L 7, tg y ' Vi :
BT8R PO AER B b0 LR S fion
105309379 entige “Rogerierally Senmetis T8gvio(desketi number NEIPOYSpBled 4 December 2002;
andNAVSHRE PredRfal APpiR&ioR 2029 DesSInATEdCTGE ahd) Abfafink QYRT00Y)”, filed 25
a_ Vi ris 4 WD 2004/077341 PCT/ AU2004/ 000221
Oq 8§@S¢§ed in co-pending PCT application WO 01/41046
entitled "Viewer with Code Sensor", filed 27 Novenber

Thg O ence/d rail%r E}ﬁﬂlﬁﬁ%emgﬁoﬁ & € BRNBSuIAMH @k /ﬁ% gﬁéﬁzg{o@lsedgment or
¢

escribed in co}gendln% PCT application V%%Og
an form pf suggestipyibia sich gy RErs ST piihesonpeecpet! Spowlrdes-
Points", filed 24 May 2000; co-pendi ng PCT application
. 02/ .entitled "Cyclic Position Codes", filed 11
D%%%%ﬁé?ﬂ§§ﬁ ? co- pendi ng US application USSN
10/ 309358 entitled "Rotationally Symetric Tags",

In @GRE K@)eq e PR Ent MP@QMdeﬁ b _lr@dt #lafigice Speedte QlO@SB{:iatio_ﬂmiih an interface
oSt G A0l LRG0 PRSI B L o
a fRGERY, of tferefrepoingsfoé the intseface erfagy thipyiope coreprisingn t hi s

Sp E C j\‘/\llih&)gﬁnén@ﬂ%alnﬁo B theﬁ"?%t ® %’FQ Sreltd int?@ac& ﬁlffﬁia,t as, ﬁn

acknow edgnment . or . any form of sugges such. .. .

or i oF) APPSR BFk BT PHESCOMRSh T ahs 41 BFEligndicatng doa
inditasied of the identiBf of ki ingemfbdesmrfaceldnd bifp pasifidnrof the mbpep the intpeface surface;

Pr eSEM lom-I% &R0 Q:0vi des a robot adapted to operate
in association wth an interface surface having

di sposed ) &rSTmi the fndicaias SO @ GerRerSYBiem RACRBYT Siteg programmed to
an i grittahd stedufe atcbiputendpplichtivn ®assdidl aneast thelidertify of the interface surface; and,

plurality. Qf reference I.: f, t j -
&B]S]) receive motverr(l:egt nu_g??c&?r%%zoﬁ ﬁ)sg%éésgzﬁngﬂé{e@‘%ggcrﬁgont o

surface, the Tobot ¢ . 0
wiztebp Whebrhavipus ofthe 1obpt ingileasidyrart convaligdrby dhepelected seppppigtagpliopifpn.
(2) a sensing device which senses at | east sone of the

L
supfos ihaviirgrdispdsed thzein eriiiereon podedhiatai invlicativeé en identity af e infeice surface and of

a W&r&ﬁtﬂc@ﬁbﬂ?@@ﬁé idkPace bidacd, A RBBIcbmiRBel Ndi cati ng
ata to a Conput er SySt em t he Corn;gut er. system

pro ggléﬁw@aertt geans to allow the robot to move over the interface surface;

(2) 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;
(3) a processor adapted to:
) select and execute a computer application based on at least the identity of the
interface 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 at
| east the identity of the interface surface; and, 25
W@ B)o40zsei ve novenent instructions fromthe seP@EUAELDN4/000221
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
Prefiebly iteypr@bssdrhie piograremnddate eelet the aomputan dprdifatio Grom a plurality of computer
apgilémh kebr¥a 19& lgast ofld BOGE R post, Of the interface
surface, the robot conprising: (1) novenent nmeans to
all ow the robot to nove over the interface surface;
AdZ)tagdoSIe B irdbgt fGkeed iG@udedn colimeias@s madns oeast sone of the
codeth) Al Al dmsisapsg FaPifost DGR oPle dte sl AL fer system, the
CpBET Sy mgrmd foplegt the poarier 4pn1t°étfopézesed LAt feast the ldere)y ofthe interface
w@ﬁggﬁ§sor adapted to: 35 (A select and execute a

O BB 0850 Bt 1, L

erat e novenent

I nstructions; whereby, the behaV|our of the robot is
Px@fera{ﬂ? AR rotothaP Mirdiqué Bt idhd AREWHRA i 415139 &G Seh @R RIBBKERH other robots.

application. CWJ 2004/ 077341 PCT/ AU20047 000221

Preferably the processor is programmed to select the
Adangrabsly, tepphpwia tysem if adgradao pedelve thk rdbyt idshtifeonput er

applications stored in at |east one nenory of the

robot. 5 Advantageously the robot further includes a
Prefsreblhecatiiingdathis gﬁemtﬂsd to e ponnuishHFe bxpavizlessiigndat i ve

of at least the |dent|ty of the interface surface to a
Agva?r@e%%%u% ys%ﬁ% 3 tsys!gm is adla I%Cﬁg{) f%%)erllvs batS Z«Y‘la?uﬁ O(EE VII eas {1}; :?eﬁme in wireless
cmmmwwm$yW%#ﬂﬁﬂﬂ@tlnterface surface; and, (B) receive

the conputer application fromthe conputer system 10

Pr ef er abl t.he rohot ue robot identifier
Pﬁ%ﬁ ¥ the déﬁﬁﬁ?@ﬂa?gﬂ‘W§%&ﬁ§ﬁf§ﬁq?he robot from ot her

robots. Advantageously, the conputer systemis
A@\gﬁ‘t ?gteS%Q yt tﬁ’e %ﬁﬁ:?sl s}éﬁal ESQQ&I‘EO%Q&&H&)’@%HJI ifier. 15
Prefera the i'ndicating data is transmtted to the
comput er systen1by a W reless signal. Advantageously
PicRELIGOMP Plueility SHf Stfedhck Doiad apt ©d-dinendi@sleéov@dibdiepositions on the interface
Surtndlcatlng data via a relay device in wirel ess
Comruni cation with the robot. 20 Preferably, the rel ay
device is a nobile or cellular tel ephone.
ABNMBRRLAGERIDHM. dath REuBMaABIlyESSsibYd 18 Brddnaii&l haman eye.
radi o-frequency signal. Preferably, the plurality of
reference points are two-di nensional co-ordinate
Itposlil bd adrmitagaougifibe jodtdalnth HeentediBingered absptive ink.

‘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
i nvisible to an unai ded human eye. It would be
w@edwantageous if the coded data is printed i n PCf/AERM®E/000221
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 Advant ageously, the robot
i ncl udes an e, or video dis ta . Preferably, the
AdruREeay e ’%H?F‘é ¥ "SWBWIEW PP a}c‘)‘?m'vi deo of a renpte
operator of the robot 6 WO 2004/077341
PEETHAVRORA RANRZcAUNANLABRBUS i L e T oot | ncl udes
a speaker for generating audio. Preferably, the robot
i ncl udes a m crophone for .capturing audio. 5
Ad\dimaabualigaiiisdymed: BEtheRY& nwindrs e mbleenetit@d @ frentdierdedéeScointmenicating with
mgg%egengtgj a renote device conmunicating with the
nﬁ ter system Preferably, the conmputer application
controls play of a game and the robot behaviour is
PefIRbIAGheoiniltdr Gpfkat@n cdhkrBIE Blay Bf 4 Hife G Me rob& behaviour is characteristic of a
Advant ageously, nore than one robot participates in
PYRE %%@ Advant ageously, the robot can be renotely
controlled by a user. 15 'Preferably, the interface
A&s}alﬁtgg%&ﬁy,ln%r@th&%%omt @é{'hﬂgtéﬂrtﬁe%grﬁe havi ng mar ki ngs that
are visible to a normal ~ unai ded human eye.
Advant ageousl y, the visible markings include at |east
Adngaggantetixaokior @h bbisbielp condGllePbei @erabl y, the at | east
one gane-control button includes resune, resign, new
ga ather or the like options. Advantageously,
'Prg%ﬁ@y,pq% aipierfise strfpasder paneglaping sutagsohayige momings,that pg netﬂe o a normal
uRRpEehad & present invention provides a robot adapted
to operate in association with an interface surface
havi ng di sposed therein or thereon coded data
Afivanipasentsly.tiee visfblepariings ncludoat lofst e @anierroriyof brtten.sur f ace and
of a plurality of reference points of t he interface
r obot conpri s | east one
PRl o 8IS (OB TP LR FS5Ry SR TSP er o the lk
opiver the interface surface; 30 (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
Adrepegeasi<hy sae-plafiretyigat 4 chepsb@idat i ve of the identity
of the interface surface and of a position of the

httanaﬁ)gr as%gct 1thlg %{else% Sveng&epr&llﬂirel 2&Bot aga% ed B gp%g eQn association with an interface

ransc
surface having dlsposed therein 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 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) aradio transceiver 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 instructions 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 system

the computer system programed to 35 execute a
w@emgnziswbased 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 WD 2004/ 077341 PCT/ AU2004/ 000221

er abl the ectedfroma ralit
PG g PR e BT Sy Ee on ST DRED
aspect the present invention provides a robot adapted

Int aotht‘alg?z{sﬁuc?thé Plesnt %Rf@ﬂtl@ﬁ brgﬂde\évla K‘J%otaa@aﬂteﬁtt@&ﬂ(e@fe%n as%dfatflcﬁcv@th an interface
havi ng di Sp osed therein or (% ereon coded

o P PR g PrRHiOT £37e atatlrrécat“ﬁtoérnf%eetéty gtﬂﬂr igledacg fyface and of
a fifiralitp ofaeffatnds polintd of the interfeGurg the mbotmbxsprrsihgt he interface
SUPT AT 1edel Sl 089 anff QTRE Seive bbbl fo gp@?‘ipfel BOFLBE tho interface
and 1 €8st °cne dr'i ve mechani smto pr ope e rob
s the interface surface; (2) at |east one not or

cont (Z%theﬁ&oﬁeQndt‘cQB&n&@llerfolaammh&ﬁotor( 3) a sensing device
whi cEésenses at e

genelAf ST PR EVER W‘E‘a}? S%‘%? gF lefgs"med’f c§t°°‘%‘éq§? a’t“ﬁgé“"m“"s indicating data

indidativig ofithg idsfitity ¢fehe|umré¢efsarzfeee and of apoeiticnred the fobet op ths ingerfeng seface;

t he E4 OPAbcabr th:he i nterface surface; (4) a processor

to: (A) select and execute a program based . on a

the i defVitySYrt "c“ﬁ EXFHE eP’PE&‘eQ’% Py deast ﬂ%fn‘&““‘%@& tie ithoe surtuce

generate novesrent instructions; 15 whereby, the

behavi okg) of én@r@t muvq "LIm§ HQﬁt antially controlled by

the pro processor i s programed

whegebg, éteé aweﬁef fbr r@b(rt &ﬁt‘%@tﬁtﬂﬂbacobtrq}t%ﬂteyr%empr ogr ans

stored in at Ieast one nmenory of the robot. 20 It

PrY‘a%a’tLlB t%)e é%cgssoer N r&?a :Sed kok)eltet? r%lae g %%{n ﬁfg Iﬂr?z{h o@gllo%\/e 0 ed in at least

ongtmepnery of the fqkot.j dentlty of the interface surface to a

conput er system t he conputer system programed to

IseI gﬁt the am bas olndat %t the identity of

PRy %ﬁnta%. T Phod & ef&ﬁa o BFEPYLt he program

f r om4) hensed @utnetpatlsydtaelmst th@@entlty ofithé intetfive surfasepe e tonphier system, the

ccﬂr{pﬁt%esr%telﬁ 9136% 1&[}0 QJIéEWhg Sl%ﬁ@[n P¥ed mtfléagt t&qa&tﬁ@lok B Ghterface surface;
nmovenent of a robot, system conprising: (1)

‘mé‘n interface surface havi ng di sposed therein or

t her @) fecaiodchrebdnefrdmbk @apitargysefn. an i dentity of the

interface surface and of a plurality of reference

points of the interface surface; 30 (2) a conputer

Inssy Surthey2SPed éhe ERYIRL) Inspntiany PIWHPS A WP MTsertplng B @isvemspipf  robot, the
syRRA CotiRisigg: CONPUt er

) 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 surface;

)] a computer system, the computer system programmed to select and execute 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
interface surface, the conputer systemable to
weeomurideate wth the robot; (3) the robot adegt/at2toa/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 nerat es i ndi catin dtalndlctlve of the
i dentity "P’H@“‘ﬁ’%‘i“’é‘r‘fl?ﬂset°s'ffg? t% Ai5ae dgta gy dhey ?ogaagfsyswm and
t he rolbemopdmehtimtrictidns fibm e selested Campwter applibati®; WO
wl?e%?/ﬁg%Zh%Qi&lr R HbR AAAHLR00 22 ohtfalied ) TRLNLGALL Qe MRBRStion,
to transmt the indicating data to the conputer system
and receive novenent instructions fromthe sel ected
InC:66TIRk hepbct & pleseniciiniefitivn pivhidésaiyethot! bEcobiediitg it nioverent df@ robot, the robot

adlé}gpdo ttb ogg'ratgtm %s?o@%tﬁ Iovﬁthpaﬁ 1.4ter59en l lh% b&{sg{)sh? Hfgr%lneo? ghg%?n coded data

n anot e r a
miilmf/lmf a8 hier;slfymf ithy drerfacerpanfaqeend of 2 plyrAkty @'IP Tefege pﬂéts of the interface surface,
thm%&rmdlﬁonﬂfy p?ov[c@cb@fth mbaBedt GBHALE to aﬂdﬁﬂk @6bot 0 nRPES3L the infrface surface
i on W t

an?%é?ngfpg exice ¥V]ﬁ sgxgﬁs a& %&s&%&n{% §f t%e coldera aaflgl %a/é\éérag% i%dﬁc%gn%%gtg indicative of
the demtty tf/thofinterfae surftce mhidcaofen B@mblaeéfha miboodn the fritarface] sutfyee, the method
mgﬁdﬂgqﬁees[egme points of the interface surface, the

robot additionally provided with novenen{ neans to

al | ol foRe trpsptnedhs indisolne oA o 4 RBPYH SR BRCoRgp prgsiem programmed to
senicindexs@R@ichgputteappliimtion bacH orsad ege the aientityed g irgape sofacd; hel,

code i ndicative of

e Bl o ASPRLELSA e bl A0 LBl

p05| tion of the robot on the interface surface, the
Inrﬁﬂ’ﬁrhleﬂaspebﬂiﬁkl piddend Gvdnhiéh BévBPRSa ﬁéthddh)ﬁ':‘ cdndblig thel rAdvedint dfialhot, the robot
adta}%}edt to O mperaclztéa En zﬂ%cmt?ftnta 1510 % té:r%%'g) ) ad:e ha\)fnggt sg})se& Hlerem%?%%}ng coded data
indipativ q,fa{i ;denﬁltyw@e erlt@qu&tu‘face@pétof # pleralitg efreforenee e@mtﬁ pfhe interface surface,

thé %&raﬁﬁﬁ(%alﬁl%évﬁﬁ@mﬂﬁﬁ&ﬁeméﬂa hednd® RO @6 @bbYi B %o@%@mﬁterface surface

|nstru0|onsfromth sel ec ut e
and 3 SO e e b EE TS o P oSO AP LRI RO g idicaveof
the idewith ofithe finterfaest suddct iamiyoft 4rpositiow efrbe roboff onathe dltroface sutfese, the method
inb10RQne sRP@Rt ed to operate in association with an

Interface surface having disposed therein or thereon

codellie ERRetProcEsHpg fe%aniheaé%?ataam 2 PRPETITOR iy PERCests gxepiing p program based on
atSadst fhd eentay el tefintafagl sutfad; iaddy of reference points of the

|nte , [ Qg!l y provided

{hngr\ggeﬁéﬁrg %movéntégt %%g(g\ll%%sﬁigglrt% Bot 10 nove over

the interface surface 20 and a sensi ng devi ce which
BS&MRASipfdén OfFagkessOMe of the coded data and generates
TI!Fenrﬁ%sg t’lﬂvg grg ?}oald bn g}ng %}Eﬁ@%gt fQO(I)nSI ?ogllg]\lmgege{s%n 0 w(l)x.{cﬁ1 gs ngiven by way of
exafgle jonlye pf apeefoed beiceon-limifing rperfohbtdent ithetebf dpqqrgbetihe cottneqign with the
addmdafifng'iRR processing the indicating data in a

processor, the processor executing a program based on

at least the identity of the interface surface; and,
Fige 1 li@wp b ple S®w rndowo eledhting ofio webilendbot 2¥taceoatiigan s pfefeoed form of the

preddf iRERGEAM

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

shoul d becone apparent fromthe foll ow ng description,
wakiogh7i3gl gi ven by way of exanple only, of a PCEAB200e/d00221

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 Figure 2 s w and
Figapedh PaPTs Gy ow o npRertcTedrin! °hFFé§??g‘Jrﬁ%§§ corfpp e gidhe prosent
invemtloh;l e r obot 230 of Flgure 1; 9 WO 2004/ 077341
PCT/ AU2004/ 000221 Figure 3 shows a | ayout of an
interactive printed chess board 250 according t
Figyrec shpyseaclacls diagren of afeebily 10kt sentrolienQ:3pq Wsoertginﬂeph&fals according to
a pPdIRME foan b RGfeséhk m@neiom of a nobil e robot controller 200
and its associ ated peripherals, according to 5 a
preferred formof the present invention; Figure 5
Figirghehoves acommupiretivatlow betvien the mehilpadbpt %%@dﬁﬁww nptyprbed entities; and
230 and associ at ed netmorked entities; and Figure 6

ri S SRBIAGES b OB e R AR o ot onso sopcin
acaedigrtela proferred fampf &6 pesemdhvéntioon of t he present
i nvention. Mddes For Carrying Qut The |Invention The
foll owi ng nodes are described in order to provide a
Mpgdss Eorfrasping Ow Rirn¥tithdi ng of the subject matter of
THe H&loPing SiI0dE are daseribed @mrderltb plomidd duBork prgjtise@sderstandiny qf e atbgedt matter of
h rsentgnlésiﬁrate the features of the present invention,
TRe rererence numerals are used to identify |ike
parts throughout the figures. Robot Wth Code Sensor
Inag ﬁ@n@ﬂbdt@rdk@ oitude&e thy RhtGad dflﬁie Present %&hﬁo@ like edftddateQiinerals are used
i nc ng a controller and a steerabl e
tobq%?frg’(ﬁﬁ?rp %5‘5?%8?}%‘ “ay i ncorporate sensors for
reacting to its environnent. For exanple, it my
'@S&ﬁﬁ@&%&s@&& or nore contact sensors so that when
nps 1nfo an_obstacle it c 8 ake renedi al

It

srﬁ”cﬁo@g robet, SR AheleP TELBLh §OIR PP e??fmo:ﬁer anh stcerable

dipfopaléibrOsysterd Ik irs@pinats teneast fod repadibg koeitsr @lbmnmntayFor lesapple, it may

a% n;?(?ratg Bne orrﬁ?ope &fntaét ghﬁcﬁp yd &18%@1{]& ’burﬁﬂgqntm oBABVE Q}%@ take remedial

one pol nt another with reference to 25t

rmﬁilon pich nsayvewns eorugiae i %fffrear difegtign ¢hBorp éqrhlétmted mobile robot may

d l-l'lﬁ\l’eﬁ&:eéstt&a &xg)&ﬂrﬁ auivhr&ﬁi&nt ﬁlldﬁﬂéﬁ havighia froth SneCydlitt &CAnother with reference to
nsga;%s It Fxpaly aYso Cfegte a o‘% %P |e gtt &gngs ﬁ‘p 8%)’&1(91@ \{t!h Iv(})anlts contact

es O OtICS are aescr
| rsenm, ai Yia 4 mor@smer@wat@ sensgm ar wonwrm Princigisnifurobis reh?ars are described

Eru'l 'a&!upkneﬁuc@lt, AbRdl Q. Rﬁla@t(t’dﬁ@ut(u@@ﬂb}%rg@@s oﬂMbM@U&)lb&tBés (Cambridge
I ess,

Vle]iS]&,alTresf ﬁ{)q%g Eﬂﬂﬁ %WVY%D]V?BI}]% gb bbo{fgﬂ‘l Eractzca 1C ZS oductzon (Springer Verlag,

2000), the contents of both of which are incorporated herein by cross-reference Practical mobile robot

construction is described in detail in Wise, E., 4pplied Robotics (Prompt Publications, 1999), and
McComb, G., The Robot Builder’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 incorporated
herein by cross-reference. Practical nobile robot 30

w@oensnrizeti on i s described in detail in Wse, BECT/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

L?%Eff (é)%%? .a"ﬁlg !;/g %rgttél{x %%y ;@%Vﬁ&ﬁ%}gcap%%g)f Istle}lggrsrggtgg E(% il whlch case
i b mplor @hirdligr 205 dénbrbiey thedpprapriaghpiiyesegiesdeetncatelghasgeethynd direction of
ag eROREG s %EI fén%ll grcas?og%ggnglndéa & pliRak ?ﬁortrfﬁftferrgl%t The robot

to as a ne rive systemincludes a
paicwpfzs#esmlqﬁfe%%lé topfiich th repreand BoSt B rrecispidetyd plichys itself atached
V\/ﬂﬁeel ro@dd Bou¥ih @2 1@ (G6wd dachsing@hé.rotdosia Mignie tl afid msmmmi Figird 2 dThe platform

a.nmotor. contr h
%lealslp gl{_pg%rts e mangCJB%rIZ %gﬁioh\?ﬁig ﬁée dp%rﬁ%l%{ %ngs%gd{;l oﬁ%:?%l&ﬁ&mc components.
cont rol, and a puI se-w dt h nodul ator to provide 10 WO

ZQQAﬂe%Zegﬂ)ﬁot FGsT4 M&@éémaﬁm m&sd Ho8 réblﬁlﬁllter sﬁ{aﬁ It utilizes a radio

sfrétﬁifévrmy %% ?%g gp%ﬁ]gg Lcitc%[ilag toléi\é 9 e S%%\ 8% SF% a%?{uetooth or a longer-range

c statdprd| duely a? GEMg GFBS ot evthett ﬁEMaapmnetp} i /dtematiyely S may utilize an infrared

S %Q:H&W&e(% togergt ?tagchldmé Q%emes‘?an@aﬂg 1éis E%Hd 8a Qf;hargbaﬁoﬁ battery 139.

corr espon i ng stepper notor. A castor 209 provides a

third point of support for the robot. The robot

i Wae plﬁlfedibﬁﬁneﬁaagﬂ, tht hedfapa rB&)lZiOGIeMﬂﬁin(eh viahiig inrhntliokpaga satlsor, the id 50 of

R Chyl el RhiAChAL 5 this-
B2 HRABSRR1E o8 PALE gy Py bl 3k B R Srs i

Fvnéw@wa tosheihdstrorptsrivigehe cpmppriggtioes Sk Thepetppge 4¢npQs ﬁqwmorates infrared

2 fimah &R IFDRP O3 S Jrél&mﬁ’@ sdasdP TR, aﬂi%pW@IlEﬁmhﬁﬂnﬁ&n tinfiered filter, aperture

C 2 ndt t%c%lsslme [ t2 1, Olh € roqoot detecgsr oz?tlac% %vgt]g 2(1) g]ulrfC ace v1arr8n ? t%h }(94Torr] glternatively by

&g ESBot el’e ohfin  catrons 11nk to a
h@@tessﬁdkrp@ﬁlez anslyi@p@m thq qurfftsw qulnz edters. radi o transceiver
189 (e.g. operating according to a short-r ange

S TR e G NEACRT RTG EIe ——

Anéterpe oboty. alheyrobdjt inmagponstve toi azemmmdi2A? fram @slhostity anwgeh spesified position
( &n 9 Sg%;%& %Eti) L2 e%otﬁéjfogtg r«t,agheg ﬁ? ta!r%epgbsﬁ&)ﬂ?‘ E{Q@Joﬂé its Lrhvdl %o the host.

power argeabl e batter | aced

a Bﬁ@tlﬁsat@éob% ﬁ@nﬁ%@p@g@s pesisoR napAige et i Iﬁ@ége S{P% f p 85 o navigate
I Rvith ldbs]oﬁltel’ke&mg,em&.eﬂ&m cumhlbteleledoé Qvhzh plaglveodométyag@engndue to such

Sk | aki

s EAoR8 o COREER I 80) o G B0 e s e
h@@@smmpﬂsépn-mﬁactloh@ecémm cations |ink. The netpage

sensor incorporates infrared illumnation LED( s) 131,

e iR TSNS 30 A OBl R SR e i
I edmog ofthegodytinesorqudag-wise cuniet Fhisnallows ﬁla@éotvtp éolbw ntnatktt segment path without

S ‘Qﬁo%@ to]a9540p b%e@ll sgéﬁ{eﬁlt@t'l"hé/ 1%136( nﬁy alsosﬂéqgsSoctﬁlﬁ/wo |oyer1§1§)@§ édifhands, where
and decoding the surface coding pattern. 20 The robot

haigs 2t q}meqw anbUSISIPIG P TR e © hiredst eplpiped furpopmand. In the

arnabe Wi plylihd &8 tdbbtin@s optionait befirugtedainegpolanatspergiecurved path through the

rg@@ﬁbﬂﬂ'g})%ly[ngbot is responsive to a command 222 from
ormvetoaspecn‘led position on a .

speci fied netpage. Wien the robot reaches its target

P @itk td the 116430 kb sgetify péetl] dtathe fobott ey HrQmibwed BRE@LSHES own speed

]tcrrgigcr?{d‘i)nlggo 1r§]se fipag%n\ée%é.n(:)d:,:]tlgeocrc)mIplé:")ct?tly'I ‘g’f e a%}.ht ff?]e speQ 19 g ren% edotﬂen tl'he polyline (or

alpsod-wisce cureed umred copntaipjat tvoher ctfhseeeé wmi%etiom(ear pbﬁash mee)h which are

pl; QA9 R LdbYt, Systens (due to such 25 things as

wheel slip and inaccurate kinematic nodelling), and

therefore without the need tojnclude nore
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sophi sticated position-correction nechanisns. To all ow
the robot to nove with maxi num efficiency, a novenent

weormmrtd4i s usefully specified in terns of a PpoOl/%U200¢/000221

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

mEhe sive tof i abthage Buboti ey tvaty dtoacmblb (el gn ndlipatér at eensimaerodd to large (e.g.
¢ Hecym%gr &%.Ite‘%r %chle} Jl’ll%hm Xk@ codgcﬁ{atal gt?e?n IQIy ok Q@ale@ 9)' IXaltdh% scaﬁand intended

¥ fy speed, or the robot
mh@éona pf tbwebpt tfbwe%aglag g qoéed&m P sEHle né?@éavsm st tBe full range of
I tbotG@Rabilities 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

s BeseDiivenRobas Behagier g. at each vertex), which are
| Bb:S 1€ 6 Y follé¥an (ﬁ@\%ﬁmn gm Q044 3709343 illustrative purposes. Note,

PCT/ AU2 0002 ft
gl LT

t @anledr ge (e.g. decineter or neter scale). The netpage

coded data pattern nmay be scaled to match the scale

and i ntended applications_of the robot. Howeve a

s Thrytedegscriess bepsd 200pat hespmnin Sigge & P, PoLRES Tds P 2Ry bisrinfign demand
f uéuig d iRHER pﬁf\ter She toh@tincsiparhiessa pldfing @rer54y esnsibtinp of an 8x8 checkerboard
t I;])a VI aosrwe fas additSnd? WeR ARFE n? \XH]IQT ‘fi Qété g OQ(Q 19}51&9&"&13&19%@6 chess

ess IS use ust tive pur OSGS
moaei H mmv@prts isham rowiéongnd stv@sanéﬁbé ngf#es ih PO efrfbp netpage chess
a@&!rd/ tottlQ: 1O ¥BEpu. B pigb SdiveE BASEH, thedtidst coMpudd PdehtfRs he Eless application
be Wted an.gfhg ggtgasg%m 0 ta eacrgeess ?m dis(gr atst%gigtgd \%’1%1 2 zor?e otf 8eld embedded
o nn tle nspde dasgirtign asqq@ﬂebaglethp metpeige id), a’ﬂﬁ éormrdf?r dl robot input to the chess

' RS BEIR. QL@&SQOH%W 'al@cgfoﬁfaﬁQroggk%ontl%P&ﬁinﬁﬁds RImQe Bdds &ppfhation to the
checker board tern as addjtional, areas

c &Wetr ap%ches\mg;ﬂw%{mﬁ &ab 8@ gcarl 6oot8f h(i)sg co&pgtgre §° BRY Paneé(ecutmg onda different
NnebtnpagLonch&sisarch br Widadreh netwborki(¢g. the ddtdryet)r eports its own
position and orientation and the netpage id 50 of the

net page chess board to the host conputer. The

s Singeeshes dnvolyes spgren piesst, ﬂ%’féhﬁﬁmpé]ﬂcail%‘é?ﬂe%"fﬁ sgdeep %‘a&?élg%“ reports from
aRRleénCRMcPRing AHEO.AF ﬂfrdﬁdve\é\ﬂleksi‘thztrﬂ‘bﬁ(teﬂﬁtnpﬁg@sﬁwh ®ports Fhen it can signal an

f IegtF %ﬁﬁg g“}%d \t/)lg %15 glid& eror Az Sﬁ% ge ?f 1%"4656&'69 mgrg Qh%n g&teél n(ajltlal position

I ON assocCl
wirgphrts, Ehen n@tqoag@ctl 1B recal fobthrwe it o boar am Chets application

t Q%lgﬁéqc%gﬁrob@ R rbie 3F bt@ Q)f thIBiﬁteJﬁQfB&ss 1060 Uh@ InstAleS @ach robot to move to its
f orwar ds, ropbot cont

S REERE R EPU0 PO TR et PR SR vifghes obos
be&ot dhesa la simplethbgistivastsiss offfubldwingor nmay be executlng on
a different conputer on a |ocal-area or w de-area

network (e.g. the Internet). Since chess involves
sV%?%@PPCbPaé]éb‘? (letPfé‘PéWBé‘%et%B‘ﬁP‘?a@éttr? 8h receives sixteen
[ nlaisigﬂbacmﬁ&it tieQie. f)ﬁﬁi})rrote& the eirest ®xihiggrob@ar t i ci pati ng

r O-?n%%es to its star%m& lpf)sqt?o r§bo r?o%i et quf? Qtarﬁ_{)ggaoﬁig& v!/hliUhth!is%Ll un-obscured straight-

position re
line view of its startmg position

« 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 printed
output. If it receives nore than sixteen initia

w@omiHHTBm reports, then it can instruct the repPCHAEN04/000221

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 @hd wwinakes a3fdve BEBdkp ueavhothbatiacing i@t £ tewepositimNThp aakpreports its new
r ?J)sﬁwg & t{ub%eﬁ %ﬁ{h@zﬁl{)n it BQLIOVGqSS&E 9 S5 Igf L. rgegﬂstt% n'tﬂ]ee'color" of the robot

e nearest renml nin nove
t éetm@e%whathﬁq thegispicha ‘thPS@ﬁ toZiRy af whjistor Blagk- %P robef 1@691& incorporates some
Skl bf BGlapass fol iBdicawhitidh rblas hadlbediaseilfea (. € Gvhid Gudéngn tblack king). The

amqu?y nllag/\gg m, aﬂi}el f%rﬁlr cY;fta g%?ﬂ alp%gzg IOS ! tolne g’v%n%atneaﬁ%%tum%n% réé)Lesentatlon of the

c &ale, lora mpnpelfome mlgr uhyagpgwaﬁ?]?] prr@L]%ﬂ ghowing g]gicp;gof the role. The robot is

U WRsdR@el to mgﬁﬁan@ QR thy h&pﬁﬁ ﬁdﬁpﬁlf tﬁﬁe'ssca'%blﬁgtlcﬁ' v@aothé 1d3 %o program the
I C resu

are poss n re
oG St oors Tob i ot Ry R BRIACBOS, oBIR ity bave one
u displaymalite ®p andanvtier oy itpfackityegting pisible satfhot mfalﬁ:d cph@qlqurctd by one or
aﬁ;no@: d%ﬁlyl‘!'s ﬂg\k’&lé 9 fzgg-umlmr\ ’1) 1al EC%E‘B%L §1sﬂl&y§d (Hl% I'O%PS ition

to the chess app 'cation. he nove I's the first
nove of a game then the ' color of the robot
d Q‘hﬁéhﬁés aplicatibiehiyehost Repotit@rtheasedClons enretcentpllyay it@sguare, to allow more

kl n e %{‘w&?| o%%% oth%g%slg rﬁgl%;daléoqlt%%ak e. 1{5 %ﬁ%liﬂ%gl{ ?c; ﬁ% itif a}é facing the

agmogh@dlf(ﬂ@: xgovev\ymllp@l > QU ddke user Igptﬁ@;@y RIOYRg Ao opmqging piece, then the chess
diaibaAYn &Byss‘ka% spdskeﬁ ko) @f tha rdboml shealldr bR Elisl;b‘[WIISﬁ ok &Rus LED(s)

2:}?83" alﬁﬁrﬁvgisﬁ &18 %g il:%ggnrgi:eg? g eig%n?arﬁrgglaceé %@B%gar& &%Be &ess "application can

slompiegep imme d waorngof the role. The robot is responsive
to a command from the host (i.e. fromthe chess
aﬁgllcatlon via the host {% ramthe content b

e phstsgpplicatigp djsp 59)@“%& F’EPBB Qe dStefSt prgore o s robots o
din®d ®yBdingho Cheaselapitiselgoiithmsband kewere @weiesbﬂbedlnsmaa)m Rawlak, R.J., Chess
I tSZE’ffMSaQeDSo%ngo Pftr&ﬁaru 890 t1§9 g%@He % Ae rlstcblgzﬁe yéa)c”clk b}ll @’omputer Chess:

ace na e conp etel’y covere one_ or

diddgsrithpis Enbancengvn gnh Egeripetsm é@ghd?eﬁ’ﬁh é%eefhfaqur% ﬁ<a’ff61a'15le 1999), the
dicsdadn® Y b tHOT whibiears BEBoratel @it BeGss-afipdntecat i on may

chose to position the noved robot nore centrally in

its square, to allow nore uniform navigation of other

r Gbotsst cap alsmslgy aghissba reorivdihancoppanent.gn whiplt ¢ppq qgeh logbmevq gy the user is
| tiradiSa @I HEMSss ﬁﬁlbdﬁgn Lheis mirﬁ)reapl&@&bﬁds%pho‘aﬁontcbﬁromyﬁe tdresponding
|IIe al, or if the user m stakenly noves an opposi ng

pi" Pihen the chess appl i cation can issue a spoken

warning (e.g. via the robot's speaker 204, display

1%@ the Use 5t ﬁécgsswﬁ:(&%égllowédlt@)mo%’] Qesﬁlﬁ\ﬁ%% Bentnl@ Mﬁ(}ﬁ as fcrflgh@ or pieces

ece 1s accidentally placed oard, th
o Pbisk apploveht sive dasonghic §1°%§é| bops 1% TAeeli 17 ?P@SS azb‘matm may
Th@l}fﬁhﬁ]§ &oa@a’fehﬁﬁ ioBdls $uf eNthe @ayp itte@Bctive Sf ﬁlesqmdlm di may also temporarily
MONGe gores ff‘ tﬂSt ! l‘lCtai$'ea ?94? £. rdlll[E cgstlg% 'fh'é ShebO dAB 1o¥1 GainfIRY & map of the
accoré’ ? hns an tware are
deshasy N?r@dbfl n@wa%@mpwrpqsw m‘a’kbe  S3me meghib dses for game-playing purposes, or

separate from it. When the user captures an opposing piece s’he simply places the piece off the playing

area. When the chess application captures an opposing piece (i.e. 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 captured by the user to the out-of-play area,

13



10

15

20

25

30

35

Sof t war e Sour cebook (Treehaus Books, 1999) and Hei nz,
E. A, Scal abl e Search in Conputer Chess: Algorithmc

waenvancsaent s and Experinments at Hi gh Search De@it/AB2004/000221

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

whi ch are incorporated 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 ligatipon, a is myrro

Bk 5550 BR DL AR il (g oot o

r emﬁ piecii lae their flaked, thet the chessspplioftiopeae gesmatitwllg ketvar @ch piece to its proper
ﬁagei\q\ﬁgerﬁagvemxeechgs@ ﬁ&lll‘& &n El@l'u&gl J?c% M@@oﬁeﬁnot %QVQ) Which, when activated by

Ieces which are allowed to nove
d |ﬂ§g’é€ﬁ Hith g pw%ederwthagne@?@rferﬁ@g 5‘?’{&%&?@@1@“ fr, ehegsgrligation to refurn each
appkd ﬁatslpaﬁerrmye To allpo Eharulsdryo reEiye tefchan elcbamgmﬂmiem Sregigtt> zone 253

Of tcL] when ctlva ed Beﬁg gs%rtbxlnﬁf% ]pe]; (to{]ﬁﬂel; nt%po% oJeﬁs gg%k)gc‘fhcally with the

e fﬁlgﬂ‘dﬂkmm gg]@héhelchqqgapphqq@néh?é@s usEpip reﬁlsma @W qlmp arpligafiep sigoals that
a iR Res@hin Qﬁmovﬁﬁeﬁ %m@ Qarkl f18kng ey ] (Qaﬁdcfﬁeallﬁlﬂcf @@&;&S<res1gn> zone. The

i Saincis o3Eoed LR 132 ihehy e S W o pice (or ot
C aptpage essiag1deviop 0ginAly thei chae applidationsto mpingonghacersat tehrae and set up a new

p ' g & Tﬂgr; m£ nﬂiti@hélﬁgv gﬁfeg @onesvy&ﬁ&pwaﬁg @bhﬁﬁe?ent levels of game-play by the
I catlon captures an opposi ng pl ece . €. ohe O

i espApBlioation s eotapslye f‘°P“tbe$‘?P§’ttPI8k‘ﬁh§ntW%1‘atﬁ5P ulErd nove
off the playing area. The chess board includes an area

egg V9nurgac9efs tlB os@%@a&? e%d ﬁ%fomqeqllﬁg a qJ Qx? tﬁ%lgeegssagphcatlon re-

|on can a tica nove prece captur
t wesws:,rm role@f thyabehpd @ﬂatiﬂtt&yobawé%fplay(%wmn@m4/ 077341

PCT/AU2004/000221 i rrespective of where on t he board
thg? e a§e d)Lc%%?GyS Iéotrl]%ea I'B.In e(% %f gefg)tager roFc%sD tTH urface of f.hh %eg is nescgage position-

ose elr
t hveded td ellowhetw @ pemglafe astkp @ml vithin theay radet boat ¢oytrq1e1”h9 fbpy incorporates

e%@t@ag@ fRfsbr t;vﬁicﬁ taﬁov@,r PRE detelt! 8- and WiRFeNALL \f)ﬁkéﬂ 5@ netpage, and a
chess board clude a <resuyne> zone. (not

O Rl L 05,2 G EHIE 20 A0 B i pce o
otahé fts «wetmagnm aé nsdnfagondelative e the metpage. rVélien lﬂ:@tbay Beplagdiiems: netpage on
a R&Lc‘h S 1etng€\e,{g§ L obtllarf ﬂ)ggedsthpho%%mﬁﬁer el nSuid R ny mstruct the robots to

pl ace. e user re5|% he chess board
et 40ty & Eavotiepb st %ﬁ%ﬂv WHEYT ngBfeeyRpietyblsyjo navigate.
t hﬂle ldlS:ﬁHboWd (dil bay, pi RGP m(ap:ﬂsodﬁdnﬁé a Rﬁlﬁ&g&énﬁﬁﬁm Wign activated by the user

deyi ?ebe othe n%g)lsgfelsgngilfl%l %’egt\/\é), %n&l e hostdo éaglgll tﬂgrogdtsqg the bay.

S|gnaP at the user
reS|gn|ng The chess application signals that it is

r egl Q&ﬁa@gropdf bMdoH:grate!i ) bziftbx@@ha@élﬁg dirgt fol Ia-yhaP@gaﬁeﬂﬁtterﬁi of the robots

3 pe?nﬁg!%yg %gl BH e‘%a%tgﬁ%g (ﬁ?lr'ego%%%P %?ng Way \1/%0 orate %r\;er s?oaage battery for

byoﬂﬂﬂmeopmt@n Aniobdt may pe mpeaifcelty rothmeged hherbay, pagy re-elrgge fryresponse to a

dq¥k&£%nwéﬁgﬂ@%ﬁﬂkmgﬁchess 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

| exte lnsipapt rogetrny phdionklly itdomorae hietisctisyep binteit sexdor, allbwing it to detect and

r angi fr e " "

ag V[g)rtgg 31(3 h@# EE %% p% vé}f a%% e c! waed %ﬁ%&p@g%&?h}g‘st&l@s ﬁ'e netpage -invisible" if
arfbeyidg netrthemsdivs? inpdporaift r@tpageq@é@ﬁ or dopet ren?gé@ﬂaffmnwda% pgftion) to the

r elfrostlﬁnyar&ﬁ)ktgri&oot Rey faetinitiod frethdae vikiblb @id cad fdrefpith 8&omd1h unexpected
%ot S dlsplay(s) accordingly. The netpage robot bay

hdf O unber  of net page robots. The surface of the

bay i s netpage position-
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coded to allow robots to navigate into and within the
bay under host control. The bay incorporates a

woedpags4sensor which allows it to detect whenPERAU2004/000221

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

o8 RaR e bR b B8 e u0S B OSn 0 leso
csqhert do thiarendiité cupaduifecal i yurfongded Gy ta tioh evhich botlesighed to mate with the
€ Gﬁcﬁlrcarhgkg opaﬁyther Io%ott(MS%etﬁﬂg ndt R LBAYn ﬂ?@l?e ©Band ?@&L &.ranp

at 1ts entry which a netpage robot is able to

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

i me |sﬁp¢ﬁ“c ghnﬁg atharcheck@s endvidaivahivh ouifn éxvolexcivo \kiatledf piegest thenetpage robot
US er % rpor%’\é a S%Qer%i ﬁl e}g r(u%caéa; J}ﬁgm Egéhggﬁ% ] O%%'t\p(gcolor LED), which can

dey lél er t ots In
bayilcatwechﬁéthsa’@eokﬁmb%w b?%éﬁ%’ﬂ?@r ates a battery

charging circuit for re- chargl ng the batteries of the

robots in the ba The a ext erna 0

C%E‘ﬁ%&?l té%“"ﬁ%%? en%cén % e egcngedl oveelr e W erg \ﬁgsE computer mediates
b a¢rhremigatfon betwaph fdbpth gla sy @mote)mhqsbmcamﬁ ob @(ample one of the robots

aylp g@&u‘to‘ﬁﬁlléaﬁy Jeﬁg&t&a LOBEH mbdier H@@t t@ﬁﬂe dutiod 6P he gﬁm@ tba 'Icﬂ?er) and may
in response 30 re-char ction fr

WRESIHE S malfatordpOReHiSH Sdartr SWQPW“F%B fpitp mpster oot
dicorok ithe Riave ot ACinotha@resaiple, thk kobuls mgy dct astpeersl etdangty eah download the
r %§e%{1}9q (fll @OW ‘uwmmﬁ n(%ﬁln directl
%ﬁs)egi\c pﬁl&ﬁ&g%rﬂgﬁ{)g gtg ag&s are tnet BageWélll}nnw si bl e 5 fHec v amone
t fhspseiss- not t hensel ves i ncor porat e net page sensors or
do not report their presence (and position) to the 35

h )
q?eb @na}(u'e c%t ﬂF an%§ n% ro sytstﬁer e?lggfnje I’g :lt % behavmraof a collection of one or

ore no
u m@r@pehptséerwebm thw;celnr nemmew@@ﬁhmm@@ When placed on a chess board

Pq{yf&% QA4¢OR Qk%?s]plez& SR PREM of) @ PR SeS U6 B8/ B’éﬁh@&iﬂs@ﬁ&kers pieces; etc.

d él“ &s gsr?gzﬁal 8 gly Eeenetpggedé %étﬁﬁ? d;% o ?tgirechg 1(:}e{1t§"yl.{1)%t9 eg:ahc]atg)g ethe application

| sosralling tha debdts lgither remarinbi eibeddsd)d el tmebboty mavxmme abgolufgly using the
t ReL HhARESc @kt age of another robot (this detail is
notgtpa}gngkguded |% Figure 1 and Figure 2). 5 To support

games such as checkers and go which only involve two

ki MaSne@ob@i eces, the netpage robot may incorporate a

di
Dbl 8 ) SRR AR 9o s e
r G#aéengtqqecerlélﬁ@ﬁef FPltet qgeieoh sa ket G aehot PR e maTkES ﬁaﬁvi off in 2 position-
al geRhdead wa&eshfg Gudy 'R Fe6b ﬁ@@twﬂgltﬂies@&blhe%amv&wc¢ 185 such as a

\I\/@?r ee 1% 2@5 ta mote traq{tlgtaf g)/en w:&nch olvgcf% 1}1to contact with the surface

0SSI
appder mou ogm::ol IIQ)qr roée(capppqiuepormétlp@f cotorﬁe/laf@b@g-golornagyﬂl@é or via multiple

3l] E@?@gén nglIIL )ﬁuﬁﬁl@ icelBRd E«gls aSiut&b'lEQm@@%@cﬁeaﬂ@Q@ ties&Q)Ed 1nh®@-pending PCT
|
t 1fBp Eﬁl@gsswgp(bl 8|%§3§t antlle f“zﬂk Jé&gr@ﬂ{e?doﬁavglﬁ %%vug%%ala évgh an Externally

praxaeges Aktuatdrhy fddi 19 Grade 200 Wik 81/89844 atited “InkdeitHriotherd tNoezle Array”,
sl 494 ﬁ\&? 960% mﬁela%qgﬁgﬁomkﬁted f))h&‘osg fé@%gb &N aﬁlﬁtherem Suitable

as peers; and wnl oad chess applicatic
( croa prisgheads e 3680&%1 ipgespanfiae PeT enmaa%loWthZ%f entiled Hrinthead fo
Cc s AieCBtodgerddgiect | y anong 15 t hensel ves. The key
feature of the netpage robot systemarchitecture is

that the behavior of a collection of one or
Multiple robots can also be used, each carrying a differently-colored pen. These can be controlled

sequentially or simultaneously to draw different parts of a multi-colored drawing.
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nore robots derives fromthe particul ar net page on
whi ch they are placed. Wen placed on a chess board

W b@40Tiat s behave as chess pieces; when pl aceRPCDAU2004/000221

checkers board they behave as checkers pieces; etc. 20

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

using the netpage position coding. Marking Robot 25

TRehemibé fmgieseﬂmmw pamgarttidpe drtporobdtahearobm misy sugpnedoailicdstefrgine the color
n@‘ftﬁé %g b?de%cw A Groctid gﬁ‘ th@gurﬂcerb‘?{ﬁg Eartﬁgg fcﬁ%? rea value from a solid-state

Hevi c& is under robot contr
r 8By eralwddeé irfhsrartden g lismatiyply teruser may aactlp?éf‘sﬂ <t° °6FPded netpage hyperlink
d Qﬁ@n ghe bborVaok- otﬂ_eh [ nStpﬁ‘@yseﬂ&lg edefie)] eds dififiGhgathe computer system and/or
I\/E es oxr*%g aP]ISIC%t]I%)Ié % &Ee o I‘ %\}I&(eltw&gu go?o\f I AC I?atle?tg gf ?clﬂ%gloniacoge% hyperlinks may be
whiogHedsan smramnerdl TUPPOSs 1EIDIEE a@tlay\lw tpprpareddyp the desien of an application-
uggletic et control. The robot can support multiple
colors via a multi-color printhead, or via nultiple 30
printheads, or via multiple colored pens. Suitable
| iTheedarkipg jobrt mepiieor@rat: ale scmirbprihthesds ok p s grificamy _WFé@r e.g. of the order of
aﬂlgldkaﬁl@t%lj & R, rywt stf %a%g]?b%n%phk&ré %SThil mﬁwg &k chB’J b m@gﬁes with subtle

Havi ng a Moving Nozzle wth

t er nal %g"g gb?(? e .
Aé‘f‘{ﬁ‘éifeo?“"h SPGB AT e A forqpege i raster
" ldole, dﬁdpdeEd tot(branaidiod @) ehe Abckcaytiode deforibeicho 24, IVagtei 2069 the robot can
and e E G in multipl
oMot bl 51 1SR RBPELAG Wogts « r ,  ti
prwaspsh Erechauresrimasd @y be HEdmIppeddnags 845l PragPhresrarinds |1t|%P? Bfft of vector

VQ:rdRed 3é5§5ﬁes§dhﬁin£ k&ﬂn&vﬁftﬂelﬂ tei’(te&q)r(fdﬁtﬁng 12bdvreen’ textfih ka@r h8de may be
Cct a

c S ﬁaﬁtalzfgs%aﬂ]fa? reP \{) 111 1tr Obo (Peé%a?tlcﬁ] 1?’ch£:’I ﬁelg% OP tﬁé: gxt is less than

C dtwidsh bicthe prs@qqsl@h k) abtblynoép ths |C¢mHUteawel@a éqr yhetrepog) kegps track of exactly
dighig Bﬁ'@ tof RALhuRe B haWi)eteh rhRfePddasl e siitd) ﬂlowi]né B&bbot to transfer the
2004/ 077341 PCT/A 004/09 %Fl When the user iInserts a
n&Fep Erihecufes Vg e PLVEaPH IS BYeen PHES P o B nay

autonatlcally determ ne the color of the pen by

d%@ gl'argﬂ% ?obga[n qg&ﬁonotg btngg re§ﬂ$[1§‘1\%c;a o%aﬁdhfonf:ﬁ’sr ﬁo@ﬂ trgm Yfove %(rj a specified

rea g ava roma sol1d-state nenor,
rﬁ’ostlth’é o8 grepeifigg getoast. it PIRATCPRORTYS 1o £ 1FRmEed (Fomelf taeittp \%Vea line of a
a sfaified co® FHER nideh PRI thryed pdsltibm s befat6 ittRGod Medist@latminiration between

Ot her Pet gg?pl1§agon \;\él}ugl 19 cl:1§c t)) ’thr:at W'ga?’ge o?tnleté gg Yegigg oghﬂ%%ch the marking

er S COI‘ espon

t h@ot ) h;btedsThq st fem hide the drawing éalpt@tﬂq o tbﬁw‘sm bﬂlmd a line-drawing interface
CQInRh 1t|‘i)96g§1§i t@ﬁl@@ﬁﬂhi:dﬁk& TH@ébpmﬁtxonﬂ§ ﬂik/d GeehrObF I?w&l@ﬂﬁz[v&ﬁgefunctlons are
general - e ne e or at ed

R oo s BT APt &g P REpoa g gt pygment cons
rmmiwdngths, obib¢ apphoptionr{ohogomat approsieatoeuryed Hiees py insttupting ¢hs robot to draw

thkcsis B Moftdr G@ne-WeWohhente: 9. Of the order of the
dlénétgr of 't he robof ﬁ%ﬁ% f (as shown in Figure 2).
This allows the robot to draw lines with subtle

S tThel Bkt Bving i@ Tacea s theabhot 1esglf, wiagl bérespuhive &or BobtBiglipcdddvong commands (refer
t Qc))( E\hlobg Sys ehs ﬂcg'rgorﬁlad ?X@Sc; ﬂ%a%ggp%tlie}"e%nc%q% %‘fiﬁoﬂ IAd&lQéI V@Esley 1999),

e, e vector
nﬁhﬁ@o@@@@f w jehresiprofpgrated herein ByrsyTeffEs8®)-t he robot can
transfer a two- dlnenS|onaI image to a surface in a

S IVOI%' ﬁle m\{\aﬁcm i'obgtrmar yi a ne alég, thae rrlla%n%se Igerslis?aas%aert étlgher}lléltlfjgge pn tﬁe usual way. In

this way they become persistent, reproducible, and searchable.
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15 sweeps. The source imge may be a bit-mapped i nage
such as a photograph, or it nmay be a set of vector

W@ R000kEBS41 €. g. corresponding to handwitten teRCT/AU2004/000221

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

the copputer syst (or the rob track . .
SRR ER Gl ot periRet iyl OB et R qarepe plpyies, paiutcty
t maers fteis f@ehctical fohéhe sser foagidize alatgefarmy prifver, bwlitos plagical for the user to
O e f e'i éol}&matzg e—nE[Fagg chQd tttlﬁlk's UJoﬁ?o%x%mVM Ing}ﬁﬂf)t 8P eal participant's
v

etweeh successive sweeps. The marKi ng.robot
ﬁongqunr opically hangidrayn PrhepismEsn atha neBE AT lsrqberﬁa‘il& Igmfed on each of
h ﬂﬁtotﬂeﬂ pafdhRnts' O'wark&PROgréss eibtpaSintl ispeenOReddack [ir Eiefabgtce of 2 page-
|s al so responsive to a conmand fromits host
"line of a specified color while noving to
the target position. As before, the host nedi ates

C QEAMOEGidrdnin: REE MRS Mdagpr Obot and an application

ich 1.s specific to the net or .ne
Lo SRS ey A0t DI RIRE, L0 4RSS SOk o on
hicaBbdritize dragkup ngpael the tcomsspondifig tdilebqrayb@tnalbempmbbabpn can automatically
| 'aﬁ%n A AW tﬂégroﬁcﬁst & %@&ﬁt ond ¥ teRerhdte &[la%%ﬁ%%aﬁ@paﬁ@ ar names icons and/or

cation. [ication i s then unaware of q
¢ REPeH TR e évaﬂ*rb}fprh%‘éﬁ £aRymatipp ganyOg fiplasiigh g the xobots.
dild @€ fithiy case) pgamtobots Hieplarcanmcng a @ideccaonforentbing |drslsar, for thegremote participant it

d u [] P%E{T?e\é g{ﬁ?mou%loglg%ymng Virdé/oecq' tﬁ)ea).rerlﬂae 829'{10 J;r ve ed remotely via a video

%9% 3

ppr oxi mat I nes
| ﬁmqrmeldmrrgsnwr?é o BSR4 50 IS SFPOBe 2 spaker 204 B

S heying Ii:he Sdnfold p@fibipdnt §¥ics Qgtlmlﬁkﬁ)phoﬂ’m)l Ifdr B@tlﬂrh@%ﬁda @hput. The microphone
i nterf the robot Y
p&Ry § {ov@ V\;‘;aﬁateliyc %ngrtéac Cfg ?o( tfle' l%or{aXm}%u?er {& ivs- ?taeeztrl?glow).

Incorporated PostScrlpt Language Reference (3rd

Edi Itefn&g cor@&i&ilbﬁé Qéﬂpa#a%bﬂuolggaﬁonbeci H %o ﬁéﬁﬁﬁa@ pte a@frca%ﬂ Wb 01/02940

ta Irqlgzlt]:e[cgc v rtlfpg ra?%%%&etﬂﬁ;glﬂwgferg%wé{, g%a é5 ?ltnf‘] é&)ﬁ,ﬂg &ellﬂ §at1ve cﬁ)cument markup

peétﬁags taprfisatip@ kst degfibed e ccﬂmnqlleCT apﬂxhgoruW@an/mw enfithed “Method and
QiFenPRLR Y SQﬁﬁ%Ohﬁ§RTQdUC'b|e and
?Jﬂ%{%@% 2004/ 077341 PCT/ AU2004/ 000221
Appllcatlons of the marking robot include (but are not
| inréred Robt Mopuitet pl ot ting of drawings, particularly
e e it is. |

| ot ge s%ngrw lTﬁ tthapp ne%cé‘%e rgb%tcafl%{uir t&l% n%?rg’xgetmt og aal érr# u%& s%etﬁa?e Pen a robot
t gan piston fha n@vrr@rlgef of TOmPtR FObplF Ehmrémag@%wé& uﬂéﬂr aget or indirect user

C Qbdt:3D 08 3 rhay Be Bﬁﬁg‘ﬁh@ed WHRS Ber8AGH haa! dr thrlap 881being moved under interactive

contribution, _ty hand ndmw 't
o SRR o, Bl o B e P B PRy oS By chlchle remoe
t hperticipdnisr eapfaustringiy p@utrlgheir lovalrthokivia-apraphjrab st intariicp oiyeRG. The tank may

ari&hﬁé’ =LA Jaﬁ@rg *ﬁﬁ‘e&fmﬁ‘lﬂg i B @%\5 e@@%f @t gaeRAEB ML, h&Nthefdeo can be
printer. Renpte Conferencing éﬁllab Qrativ

SN et SIPG SREY oBTReB Y WO?SH Cpdsation-GoniFaf gﬁﬁ‘f‘&?ﬂ&ly the video
when bk hflowiS efi ap k@e@gonaln elegisiomBéteretediigt the ofide@ witk@ssly from the tank,
COI.H &’enﬁ\% ofv e 08 ﬁééxp syE@IL plﬁQlﬁs Lzﬂg & Qb %Paﬁé%ddoﬂ&l e tank via a printed
co oratlve na I'cation can automatically

asiPegn ta@bemrerusrrn@e emé § netppep EHpse bt iithqyha direct fistaction between the
r eRR LRl 0@, | aborative participants. If nanes, icons

and/ or
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phot os representing the participants are avail abl e,
then this information can be di splayed on the robots.

wo pootlor73ki mit case, each robot's display can apCT/AB20@4/000221

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 network. The r obot

may al so ef ul | t ak 204 fo

B eoeing o SRR e BT Bi A s s Foh k.
Nii6ys1y PlrerReth Eilredpording agiioter tukly n@retsi wdertthe contgol of the network-resident

y al so be provided separately, e.g.

a%é %ﬁQQP wngﬁe host conputer (or to the relay - see

bel ow). A renmote conferencing netpage application is
d?&GBHoQQﬁLy infive G GarREYDELIfRGhABCEuchap he ciabé 6ffa ti), Bl DO heric. They may

G S e I
née perpeesapprdifbaphen i s descri bed |n co- pendi ng PCT
application WO 01/02939 entitled "Method and System
for Cbllaborathye Docunent Markup", filed 30 June

fqtpn R RYHOt Movenent 25 In the same way that
aAnﬁéqna@e also0d) @ isecaty dirkatly oovetarebolybe dyrbant,, apd hage thempyerent mirrored by
u? ?e;noé 6k H’ﬁ‘&&gﬂ&@ alsﬁu&tglptoat robot M teddtd’ 4 Hahd- %E@ﬁeﬁ%‘é@eﬂﬁﬂt and then have

renote ro e renote robot may
it et topIaY PeIFFREed TRYBRent eeEd (and pligbacly m‘ﬁ’é&‘/‘ I’BBat"é‘eﬁyrf’éPfessmg a
MBMBAl ob¥e fob®, dd SEpro@difipM cohain thput @irough saf@ pthixeintixics) g;chrm}ce'cdlemgnatmg

u f r%(r: e>?zta<-)§r @C%ﬁlvgaﬁ > aogcﬁg)%g tﬁgg (Vftﬁ) L neé;;: gg seﬁ?ﬁ%rm\tu% (ml:l[l]dmg the robot

r gsmﬂ-, er b)p‘a)pqlfy@g paqaqugand éaeﬁeruge@q&s ] asd@pﬁqax@ or frﬁ*éqe fnput to a computer
| gg@h. tank via a graphical user interface 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 dotidrerecostrgund playbedyenay SeprogdR@s o eaplicanclionyditiveost wprputyter system, or

M ﬁ%ﬁr gy ‘Bro‘ilﬂ&k by %é!:lﬂ@taﬂpg&n&ﬁ Nl Gh&- cadd! Je&fcﬁ'@t dnd H1aybdc @ely on already-

can be shown opn a convention l.evisio
r é@@}beql ﬁ@chfq*ﬁém«ﬁaa% Epesifigd grolaL gy OF’P‘%?F)?}% ﬁ%ée‘?%‘ihw,sm" Shie By the computer
| seposRRPdyyachfnd Hebe anpeitete isysdten flow b it atzadBerdhgpeed to the
user. can 0K NdiGoBod?r i Nted net page
tgmwm%%ﬁ?Pg(%ﬁ%§8£?%€%%¥§gé %h a ﬁetpage stylus, i.e.
wi t hout any direct interaction between the 35 user
aRdbadic ngerﬂ WO 2004/ 077341 PCT/ AU2004/ 000221 Each
?%@g@ mewﬁr gls aég Vﬁe Wi mb laced%g % Fet{gﬁ%glﬁ 19 a re Cslr]erfad mtf(ractlve view of
Sielupénys afihe peee sncteﬁnengdhwvneefsqo Emlewgr m@mgtaaes ¢ mmagessensor for determining its

MYV.& P&fos and%éiﬁzftloﬂ Rt Qd"ﬁl& 1‘1‘bltpa§8C aﬂdh@allaﬁtlt\/i@ bikaifi B&tabteA tontent specific
tank gane agg i.cation.

o REPH PR B A EAE TS RAPRHO CPYaRRJCT gplicsion WO
may/4 a6 geiner iViewerTityCogeSensor] Sled 27eNayemier 2000. fureppagseyiewer incorporating
r %%E% tr 1Més§'ﬂ>ec{3 o Bgﬁdi!n f@f Lp‘fvﬁcah&lt WO'O@M’I(Q@%ﬁtltled “Viewer with Code Sensor
specl odies {e.g. tanks) for the purposes of
s@&ﬁﬁﬁe & HatNovier 9P0-Recor di ng And Pl ayback 10 As
nentloned above a user nmay directly nove a robot,
ve t V, t red

r ééhﬁ?t%a% ew%r is _ﬁﬁ%ﬂ%saél%mengg \“@Srgﬁgﬁ?lg S??}{}hlg:l{iég a%r%)l ¥ thér’lwewer to mirror
r emmmaofh agveptesiirwer, f1i t@@llowﬁlwwm to digpley rﬁtﬁ%ﬂ%&ﬁé’m mput on its display,

wherever the input may appear on the page. The robotic netpage viewer will move to the area of the page

where input is occurring, to allow the input to be displayed in registered fashion. This is particularly

useful in a collaborative markup 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 (and
pl ayback) may be initiated by depressing a button on

W0 b@4ooiset , or by providing a control input thrPogki2004/000221

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 command by ot her neans,

such_as keyboard or, nouse nggter SYS%FH] o (and
VB itiHmtpat B?tl?ﬁ g angy ﬁ?f%egi iFéEFVb“’@’e‘p‘P% sy pteg then remote (an
g &nsly makipdntisisaltmtoutih enhesistentilyirpansfered so/th¢ wuddrlyidg physieay page.
be provided by specific applications. In either case
recordi ng and pl ayback rely on already- 20 descri bed

L Hand-specified notion may optionally be
S @tgine @tshdwd aswa@dutg}angaf By rdblst&omma Q00dnd Sty StceBtebitiptefls. The integrated

a c%%f)lﬁer léﬁtlp %}co&mfafeé : gro essrgrBMtS gonfsle%te o J rﬂglgé’r U gtl%gco gox{ﬁl% 411:9 ¥¥hared bus

spee
ad 4o ticludingla whrking mereory) HSgsudaas ap §M|Mz§ pﬁ@@ﬁ%@é aom’@ﬂq‘ub emory 147 (such

Rgpé)hﬁsﬁ mVin@r‘Q’Pﬁold% %ﬁx@@?oﬁ@ Qﬁ)gx\éin%@ bthérSpeistorR \Ghts. el‘hﬂ\lﬁdn&JSller includes a

aced on a
" RERID B 1 et B Denerra 2h S Bagmny I P laggecon LEDO
t W1, uhdefae sensinghibe aitiensk poniartewitgholdhtleacladen etsepagletes”@ﬂ Qno pommumcatmg
f %th g ﬁss?gcmp%ﬂ%dyoﬁ' §ther QWGts)Wi)aSthé @8 trﬁﬁglvgr 1RE bt &htrolling the optional

tive to tpage, and to allowit to obt aj n
i ﬁfl@?ea%ﬂ?% H%‘H‘isélh fmagy, seasor futerface 5% fopthy a?j@g? 195y § Fpaee sensor 132, an
Nepvag AisplySiteiface £85Tattixaliplay i 86y @Ioplical BT 200 fi@ theinticrophone 201, and an

ion WO 01/41046 entitled
W%@?A@oggme& eﬁz’sa%)r filed 27 Novenber 2000. A

net page vi ewer |ncorporat|ng 30 a printer is described
| RobR chameHidaghnPlely appl i cati on WO 01/ 41045 entitl ed

S B AR S b P g v
Wietthiey io khe tontex o fha bétpagt sysiem. t o al | ow the viewer to

mrror novenent of a renpte viewer, or to allom1the

viewer to display renote netp en |n ut. on

GG iy Fobo s L S B I Sy PP o fgndin robot con
p apyicatibil 804f 4l bégirCredrDing a«gxenaudsémmrthwaplblicanm%e tobotttipwallythasshort-range
Ofwu'te{'g po?ige%u\y@e\;nlﬁlalf’e d%\ﬁceogép u\;/k[léhn Qselft 1§a|11£/ QM tlct?lger-range network

In regi stered ion. This
p&PltnP‘l’fIM%tP [ngEpage SR SeryeFs Vi T M%Wéﬁ Te lopge e Wisesdick. The rlay
a?de«d&sxﬁaryi ﬁ%@ﬁmaﬁl@\{)ﬁone TRaleddSiRl By paalinAPYT hpplieatiolOWE Q02286 entitled

“}Qelg}’r ]é?]vlwe q'll V\QA: Dy 88(7 7211:13%1' rac %I;/ ﬁ%‘%gé ap%é‘;gro Qg ge%cr ed in co 1pendmg PCT

t happligation@O 02ﬂéﬁﬁ4gmrﬂa¢ éster@ptlmlirme g filed %é%vw@ﬁﬂtﬁo%l et&nd
| ocal ) markup can be sinultaneously (and persistently)

transferred to the underl page. . . 0 .
O(;:IJ?? FOBPtI tré?sngs Jfgs' 1@15;5 goszflog F$8 to§1 6%}%’(21?6 ug dﬁs go%ot d&%ﬁh&eﬁ netpage id 50 of
r alegiagcanttialil fads iBEIE asdith position dad odénttiend 2Pleqm themagea T, relay is able to

T%teﬁ&eewt@;eﬁgnceQQ Bl lnloﬁ::nd gJNe[% 2 nﬂi@ EeP@f Rlse %f fhe page server 841 which
processor 145 connected to a numbe

t he
C GRYRS E1trase qospription 1ph s @aasuéltem:e%l% i e?bafdlflwgltsﬁf biorble i getermine the
W&Bﬂ%r)ﬁd 54 GrofnSikC 1a saser@ ISMM)arenAﬂ viafthe ©lay P4.riha rabol @4y dl® implicitly
h fixed
08 rf)ltgéghg rreélla Li&nctéonatf’hh%s 1fts Fc))g? E)In %at x gl_ﬁl_]ﬁ(;tlbi%’
controller i ncludes a parallel |nterface for
C Ofk k&M (Bﬁlgbdt)"\_ﬁenms 30 pdsttioh teBsrb oA pagsSdenbies 1 LD S server in turn

1 1d%fem%1r11eg w&njcfl gpg]icgggnl 8%‘&1 toLflc;:r%:%)the position report to. In the general netpage 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 swtch
194. It includes a serial interface for conmmunicati ng

wWOwRah/0zZ73ost conput er (and/ or ot her robots) viBCT/AE2004/000221

radi o-transceiver 189, and for controlling the

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

132, an optional display interface 185 for the

di splay 186, an optiaonal ADC 202 for the mcro to di
e A8 sAplcoB T B A TGP Y T e ek s By ey o dispnse
R@iﬁﬂhe ﬁ@mmaﬂ dfielypand Fireand Ffobt pesiton sdpornaireatlypipssthdalokot (or relay) to an
g nIimpon a@ (\Il\dpt}{(y %% rl)r el Qst 196?19 Iedrd@p %b@éﬁ@ p%@ gl 50 embedded in
§300|ate e en

itres in he cont ekt
nise prigipel Roges Netmhatz@ﬂvm ifls p5e mﬁ@@e@aae Sysismaedwpiahy dgsmbed as “pure” ids
N@ARBGEnot |sﬁp‘§ox@ @dilind Fer k) i@taisd Yoskibis, for e&&pﬂe efot tesa ids to be partlal or

CORRRRIGRE A OPh (ANLA O AOLUSALIRD B0 Bl .t ity

r oppttingyquticgal | y has short-range wreless connectivity

wWth a relay device 44, which itself typically has

| onger -ran net connectivity to

o SPparc 7 S0 P ARGV RN 07 P B 7 BF AR G0 L7 . and ton
I mlpremThepdsebmyepordm cérengeyto e layowrmipd Be@afms.) nithe page identified by the

eﬁ%& dI gxéég I&;,e RIQ%Q b@;gbe S@Lﬁ@ Qcpi ﬁaﬁﬁhl&%gé@oggé Z%@%@ chess board), it

Devi ce

i ﬁ)pﬁe]aqagbth {9 casyyme 'gggl@fobtrqnﬁflénply ué"sthﬂé’g%?rlfi 6% ald?xna part1cu1ar instance (e.g. a

Cﬁmﬁlﬁﬁﬂinfi@ogﬁ!ﬁﬂ_ che@ligﬁinb)CMel @plicon G thd? 89¢] toesrtd tdu@einds 222 directly (or
tiv ter" 001; etc.

Tf‘?glreccfg G re%?rtfg?n TS PML & ﬁosﬁ 1°gﬁ‘p‘g%§’iﬁﬁg g‘ﬂ)o%epor t to the

relay, including its robot id 220, the netpage id 50

Ofas deﬁ%néaaéﬂﬁlgo ﬁlewﬂr&ﬁadytpoisibﬁdﬁndtﬁﬁsednfthls aﬁﬁitebtﬁxﬁ mcludlmg downloading
OS|t|O an ori entation The.re ay
P SRl o g o R A e T R P SR T S o

nore id servers 12, the server id 53 of the page

S% Mﬁén&éammlgégma@ms the page description of the

ternatively, the rob(ﬁ % itsel e apl e & bot control
e f e h&enexo PpliaiGe o ST TR 1 L0y QU)o § robot conto
t ﬁﬁiﬂ&dﬂ&f &hd dvgrall b@ntekd B0 (eed. aytredpéndinihie the olst applivption) mcudes a number of

lvid%eliltl?syancels &P geo orcé“‘egp[o;l {o%(ﬁMdJap @tfégsl &Hleéégeal:ﬂ oih@ﬁch includes a

S Oown onger-r connecti vit
r @hrabypr ebmbcvtcrbleq $62¢ encorpoRingdo Fﬁ@l%sﬁhfSF Bifes ei?lﬁF)t Thegeontext also
t RRILBR AQuSSY ¥ mowd bbotd P13, RAQE vEth\A@F optidondllyhive been assigned a role 262.

rm ne Ilcatlon 9 f.or yar d
p %g(i%tuilsgﬂceﬁgﬁh fu{%m{tlg v a0 %nﬁtan 1&%8?‘ dpein et%nc mq§ I:‘%%s ond to the netpage i
t hf the car@sponditeagsf ox‘rmayxpxeesnopﬁ@ o trppsaptioh d elp‘@?éﬁlefimbﬁe page description of

?%@'c@rggs o'ﬁmfg ﬁé@é' 'wﬁ'e'l?‘ge'ts%r@ﬁr@éﬁtté he a@ll&ﬂﬁfﬁuﬁngﬁﬂm ﬁlﬂﬁdtlolnsn Each role 262
e eSscrip

i Bl 056 e B 6 SRR e s ity
f Qﬁmélﬁﬁpiuredl)%a\iﬁoﬁﬁ Q47 B WeBifidd IBETORURCA, /i @01032@@*: id of the corresponding
Ex 51 r%oI gOtaHE QQIQ t st‘er:oh 6 déﬁ\;eb @ ife ltﬁoﬁtb&:@nt position 221 reported by the
erpretation % e page server. It is also possible
tddmtspense Mﬁth the page server entirely, and
formard a robot position report directly fromthe

t Ipa;geg invenl ?ny %as 1ineoen‘r:}i@scnb%g thh g&’e’rkﬁ%? 1% pgﬂzﬁ'&; L ﬂog e&de number of

erver or ven as 1dentl
papraific dispiwrboiteas Hovernat il bg vaaqmafséaéthomhﬁedﬂh@? relevant fields

gmalt §m¥6[h>@r df@léertéﬁl%huhaﬂtstd'&nﬂ@ﬁ&@@@se spesrﬁamy ads@ibbd/ Pl Ifaf1 within the
escri

{
pepbisd e L 68 Py iedie et s ALy HBATIh phEHE uhon s o

i dsterided toebeamited &l the specific embodiments descrlbed in the present spe01ﬁcat1on including

documents incorporated by cross-reference as appropriate.
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10

conplete Internet Protocol (IP) addresses, either in
32-bit (I1Pv4) or 128-bit (IPv6) form thus directly

wG@apporBikng routing. The applicati on 804 eventR@i/Ay2004/000221

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

aThe fieentidemdyedso e saitito Biondl gonsis én thb@arsagencntd abdfehtmeeseferred to or
ﬁal%%téd fretb mdl?(ﬂiﬂlgrl)? %olfe&rvgy, anypcﬁ h' GIHIL 'Eloﬂs 13F BYoCf nforeSof the parts,

ess gane [Tcation is o send
C Sme s feptpres, @nd \@‘@prf%ﬁﬁ intees jate ét&?fltrf‘yﬁd Iteamtvr%@h {5 &pown equivalents
aptkhd faeiieh helintdiedn rElfs] dutiiowiauilvaléntsara debbed ko adcorpdited herein as
fqpcﬁd sg%ﬂgarl|er there are many possible
vArTat ﬁ% on this architecture, including downl oadi ng
application logic into one or nore robots, and

d 'AﬁﬁJuhlpﬂl%:FQfeH&?é‘ Ho@mBe g%s He@dRbcribdanh G, itARRld Hé&h&ei%fbod that various
am

ext 6 _sho
BB PR AL Era g bt LR T ERE FPLPT Gvion eparng
f domzhe s@podf e presantihvenigppl | 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
interactions. 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 nrent 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 WD 2004/ 077341 PCT/ AU2004/ 000221
The invention nmay al so be said to broadly consist in
the parts, elenments and features referred to or
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i ndicated herein, individually or collectively, in any

or all conbinations of two or nore of the parts,
web@aertssl or features, and wherein specific i NPEHY&DI004/000221

are nentioned herein which have known equivalents 5 in

the art to which the invention relates, such known

equi val ents are deened to be incorporated herein as

if individually set forth. Although the preferred

enbodi ment has been described in detail, it should be
ufd&¥P ood that various changes, substitutions, and
alterations can be nade by one of ordinary skill in

the art without departing 10 fromthe scope of the
present invention. 21 WD 2004/ 077341 PCT/ AU2004/ 000221
1.CLAI 4vobpt adaptecs poeperatiop resaridtion ik pafnierfoss wefacsdputg posed therein or
th&bbdnh:oc&ﬂ dat In@icdiRe€ 6f a8 idehttg 6f theaiierige SlirSRQSE 6f 4 fM@HIRY 6F référence points of
ﬂwm%gh meé%r Q%E%slndlcatlve of an identity of the
f ACe sl PR BN Bf a plurality of reference

poi nlmeykment means inpkqvf theiebay Wrnﬁoa@ ever thvaterfasp eyrface;
conpgi 8 Isefﬁgngh &e@ce Eﬁﬁl\ﬂ? e sk atr@?,n Sorde Qf &k lcOd ke aﬁ@ék@&at&s%dlcatmg data
_ove qver e interface surfa
i DGR of e es: S P it st B A T sotce
gene@ntoesupicntipcadanstg data i ndicative of the identity

of the i n{ Eﬁm the Md{c%g daﬁzptg aggmﬁtep 9y§tl:1¥1 ' tQJ’clef)utérlg tem programmed to
robot on e interface surface; (3) communi cati on

meanisleptgad quapte copRUEY PPRGEPY et e fefityhgignts;  thg interface surface; and,
conput er @y st@rmovdrenCiadmdibeIfrosyistselentdd caopuanapicatian,

A/ egelb}e Ql}e b%ﬂ %éﬁﬁewoﬁot 8 fa&?eﬁ@hl Fa@tr coxﬂ#&ﬁédl b?%' Q:teg @a'%q épﬂjpf?cét)lon

entity o nterface sur ace;
recei ve novenent instructions fromthe sel ected

2. Con'pA!tr&fot &ﬁptéd &x%ﬂeﬁfé in \MkxBdiRRY with A€ iddefcViutibe having figosed therein or
r obot trolle

thereon con%ed %ata md a %g f an 1d gt?ti%f tgeo ntﬁ\rface ceb% t{] ae dusr%eg(t)ye &I reetgrence points of

conputer appftcation
thojperteet eiriagy. thawnt Faprigre:wi t h an |nterface surf ace

h a\él ﬁg?&izbﬁa@%@ags b Qﬁ‘(fvﬁt%lé“roﬁlﬁ to M@&%&He ﬁ@@ﬁas&@&af

|n|a|veo anlen i er ce S ace a

of alpP s5osirg i‘%‘/“"éf”‘"ﬁ‘éfeé?eé ﬁ%’@asb%?fnﬁt°§ H’6f°°‘I 3 a2 *"H{ %??’%’i%*énﬂcatmg data
ingichtiVeacd éhe idetniy of dio terfa@rspufacsand gf a fodidionrnd the robptton the mesfateurface;

aIIo 1 0868085l @. ove over the interface surface 20
gps%hg%ng %Sb|ce whi ch senses at |east sone

coded déPa andsclyeraf §1eSE° P ROMRYSE PRRgCagieR bpsed oRgat d%ffﬁ%ldenﬂty of the
of the |dentltmmﬂ&mhﬂﬁagﬁﬂerface surface and of a

posi ti op,of the [9 erface surface; (3) a
pr ocessg)r) ada %enﬁa mgve% dnh%dwn% and execute a

weepahp itedehazipyy IOf thaobab i ablaasiin) pastrorfrolledey dhe sel¢ried iceremyier apylicgtion.
the interface surface and, 25 (D) generate novenent
|nst ucti ons; avi our of the robot js
| RSP 4 BaES ot W@%f"‘ﬁgh LTRSS ' PTG L ElsR: the computer

ammahqn(fam a@ivrality of computer applications stored in at least one memory of the robot.

4. The robot as claimed in claim 2, further including a communications means to:

(A) transmit data indicative of at least the identity of the interface surface to a computer system, the
computer system programmed to select the computer application based on at least the identity of the interface
surface; and,

(B) receive the computer application from the computer system.

S. The robot as claimed in claim 1 or claim 4, wherein the robot has a unique robot identifier which is

adapted to distinguish the robot from other robots.
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3. The robot as clainmed in claim2, wherein the
processor is programed to select the conputer
wa@ppkiotati on froma plurality of conputer appl PCEHAU2008/000221
stored in at |east one nenory of the robot. 30 4. The
robot as clainmed in claim2, further including a
communi cations neans to: (A transmt data indicative
of at least the identity of the interface surface to a
conmput er system the conputer system programmed to
sel ect the conputer application based on at |east the
6.1 denTlietryboots tlkimed int daith ¢ whergu b aoeyutcasgiiem3s adaBled to receive the robot
al8ggl ve the conputer application fromthe conputer
system 5. The robot as clainmed in claim1l or claim4,
wherei n the robot has a uni que robot identifier which
7. i s adaiaﬁoeds tieindd &t tlmgui shcliilet, waleh ter iDdRabid@ita is transmitted to the
oot tassmm 32 gg%épgg{p7734l PCT/ AU2004/ 000221 6. The
8% 4 d°Fn claim5, wherein the conputer
systen1|s adapted to receive the robot identifier. 5

8. 7h Tﬁ% rB&b&tclaﬁ&dQﬁ ahierd wh@elﬁ{hahdﬂﬁpﬁte@&st&h RlalBpfd toVBRVE 1B indicating
t e| ati.n ata I's trans to the Corrputer
d"é%/"é‘iaé AR it gq‘g‘fs%%"?mélf“&"ﬁlg‘f mé’g %?E robot as clai ned

in claim7, wherein the conputer systemis adapted to
ol ec SLNGotol 4 cl%uﬂlgc'l fﬁ%fainpg thé}}i fle %1a§dé%105 £h a¥billQY tefflar tdlephone.
wi rel ess comunication with the robot. 10 9. The raobot
as claimed in claim8, wherein the relay device is a
1000bi Tie rotot ssedldirmHddat adyeine piviines. 7 & O, whEhén thobiodesaggngll iaa rmdid-frequency
éﬁ any one of clains 7 to 9, wherein the wireless
I'gnal is a radio-frequency signal. 15 11. The robot
as clainmed in any one of the clains 1 to 10, wherein
1 It he ’ﬂieuﬁ‘tﬁ{ dstelain@ll il £ ©fVTER cRfdds NS 100 fvBereid O pldialifp BSieforRAle points are
1men51 aCE) gr OSI (g lh%nsan%lrﬁ]} &tergce Su.l%erf ace Surf ace. 12
m? &P BBBtas e Bihed 3 of the claims 1 to 11,
wherei n the coded data |s substantlally 20 invisible

140 a’f‘he%ﬁ)'t detaiRMRNE ¥ of kiR claie1 kPP tyhétSin GledodiR Aata s substantially
one O 4he clains 1 to 12, wherein the coded data

mW§%5PFﬂF@dk WP N®Pared absorptive ink. 25 14. The .
robot as clained in any one of the clains 1 to 13,
lélm er ?ﬁer}ol;opfs Rfild 'n{]&y gl?evdf te cl'aiﬂlg I1 'tjdjﬁswﬂ}eul tﬁ@&)‘&led s printed in infrared
Infrared l'um nati on device and an area i mage Sensor.
abpgptivi - r obot as claimed in any one of the claims 1 to
14, mhereln t he |nterface surface is a netpage. 30 16.

he 5“19 ohas c?l aeldrlrng e c%ﬂm% lqg 1§ %er&L ﬁfg E@ls&g &eglcelgcludes at least

mhe rein the Top c es an
one infrared illumination devme and an area image sensor

15. The robot as claimed in any one of the claims 1 to 14, wherein the interface surface is a netpage.

16. The robot a claimed in any one of the claims 1 to 15, wherein the robot includes an image or video
display.

17. The robot as claimed in claim 16, wherein the display is able to show an image or video of a remote

operator of the robot.

18. The robot as claimed in any one of the claims 1 to 17, wherein the robot includes a speaker for

generating audio.
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di splay. 17. The robot as clainmed in claim16, wherein
the display is able to show an i nage or video of a
wo 20moE734pper ator of the robot. 35 18. The r obPCT/aE2004/000221
claimed in any one of the clains 1 to 17, wherein the
robot includes a speaker for generating audio. 23 WO
2004/ 077341 PCT/ AU2004/ 000221 19. The robot as cl ai ned
in any one of the clains 1 to 18, wherein the robot
i ncludes a m crophone f capfuring audjo.. 20.. The .
19y o b dihe 581 2p F R AR O S I Y | BIL5 cipn t ek oo g mictophone for
captiring @it of the robot mrrors the 5 novenent of a
renot e devi ce comruni cating with the conputer system
21. The robot as clainmed in any one of the clainms 1 to,
2020, Thparhet #F eltimedcngiairR dr oragiinfe atherein theomovempy of fiegfpbosmirrors the
moVerBER 0 2 2ndte ldbiGoe e Inicheld &ith Bkl EonipSteshddnaCt eri stic of a
piece in the ganme. 10 22. The robot as clainmed in
claim 21, wherein nore than one robot participates in
21t he Thambot 43 BlainTEfh én anp loust of 4y olalina hie0; whersingthgrgompfer appligptipp controls
pld¥of MDIRE SldMhelrbifSt BB i€ SRrabQistiEITR bR GOBH0l | €d by a
user. 24. The robot as clainmed in any one of the
clainms 1 to 24, wherein the interface surface is a
22ganekhe ddbotppl dainein sleimf2d cehetamwioreghamandaplpg sarticirates i the game.
visible to a normal unai ded human eye. 25. The robot
as clainmed in claim24, wherein the visible markin
23j nc| Theeobeles tlemed in glaie 198 AEmdoTierd the oAt pagke repigicly gontyiig by a user
robot as clainmed in claim25, wherein the at |east one
ganme-=caont r ol . but.t.on incl J ' . : g
240 et g, Byl o B o BE BRI UET, iRl ol g i 0 game
playjng purfpet hpvingpaghings that are\yisblede finorpd vepifdsdbysiaageng sur f ace
Is a chess board. 25 28. A robot adapted to operate in

25 hor P A0 P EET R adeH ot &° PHAF B fLn e 5} RRPSR Same contcl
buitglent ity of the interface surface and of a plurality

of reference points of the interface surface, the

robot conprising: (1) at,Ieas} one not or 3nd at, lgast .
260 R rehet Pelapmed e A1 BB St CthenesBBB N St giudes resume, resign,
neivighey; fafteeor tie likd @wdes. 30 (2) at | east one notor

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

whi ch senses at | east some of the coded data and
2Tgenetharedet a5 plaimedin clag 2darhsreinthegppeplaxing seifact 1 a chegpdptft v

of the interface surface and of a position of the

robqé nthe jnterface surf.ace:;, (4 [ e di d therei
28 ran 6cgb|°§/aéc{r;ptfdo:% ?pﬂja%tl? AR W]ﬂégull )ﬁn | 8%?8 gfrfgf © having qisposed therein or

theremmperieg dats ipdicasing oftah ddeusisnefuikecnteriiye wefve grdigficiielity gfgeference points of
the 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 radio transceiver 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 instructions from the program;

whereby, the behaviour of the robot is substantially controlled by the program.
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35 execute a program based on at |least the identity of
the interface surface; and, (B) receive novenent
w0 p@uumsti ons fromthe program whereby, the behave@uwo00221
of the robot is substantially controlled by the
program 24 WD 2004/077341 PCT/ AU2004/ 000221 29. The
robot as clained in claim?28, wherein the programis
selected froma plurality of prograns on the conputer
30. Ar bot adapt.ed. t erate. in._assoc
28, & TR b seretea S PR g e St BRER ol BPorosrams on
thb cdnipetersgsencoded data i ndicative of an identity of the
interface surface and of a plurality of reference
oints of the interface surface, the_ robot
3¢ onpfiteiohglaried o erorafeeig FpsoRHan et a1 inigoeagurficg daingyfiggosed therein or
thekednved dedrial aidic&ive blanpdentite bf thhigtertob atrfa@\eed oft dydurilint &réfaeee points of
fﬁ&%ggﬁhﬁ&;%ﬁ“%ﬁcgﬁ {..one motor controller to contro

sensi ng devi ce whi ch senses at
| easfl) golewst efe mdie 28d dicldast aneArin deghariat iptRepel fhelirdalt vargthe interface
S,giagea i ndi cative of the | dentlty of the interface
surface and a robot on the
inte géeés@’ﬂf 05068&%% °5° nﬁrroocesg%r to: (C) select and
exec (P e sensipg deyica mhish sweks ehleat sdme E thetchded idefe and geperaifs indicating data
inkiidRive SRS Jeﬂtﬁ?oﬁﬂérxﬁtﬁ'ﬁge surfABEhd oftdpofildn oI BB RIbEHOR HIRYBARRrface;
I nstructions; whereby, the behaviour of the robot is
subst éﬁ?‘P‘?FSPV"cont rolled by the program 31. The robot
as cl ai 1®d i selet @il Rx8Bs a phogme ibased breatpeagtalEsigaityi of the interface surface;
pr ogr anmed tgndsel ect the programfroma plurality of
prograns stored in at |east one menory of the robot.
20 32. e r&Weete FEVELHIMNEYIS cl ai m 30, further
whéébly, Uk balgvidurfofillé Qbdt isatisaRialledontolled HyAe pkdgaams i t  dat a
indicative of at least the identity of the interface
surface to a conputer system the conputer system
3br ogikarahstiastchinge netaim 30y whestine prpsetserseriogpmmad (¢ wlge theprpgram from a
plhAdB9 b drobradk stbb®inlatRl hb@ncspiriRedor. and, 25 (B)
receive the programfromthe conputer system 33. A
system for controlling the novenment of a robot, the
3% {b¢ et asotuwet] §i dirgn 3¢, fiytha mcluditgr hdiceansgivérac e havi ng
di s p%%qnstnﬂ QL in@m%e {ELR0R. SQHE s Mg infrhd %ﬁ@étw SorHuter system, the

an identity of the interface surface and of

COmDYieRIYFtELy Presrarﬁ%?dete &flech thp o besed phal lyastithsy ‘f‘%’i‘&‘é( of the interface surface;
agr face; 30 (2) a conmputer system the conputer system

pr og e a conput er

appl glixf?genta ase%]%okntg‘?g a%tg%%e e identity of the

interface surface, the conputer systemable to

3% O MM Gl f8r controlling the movement of a robot, the system comprising:

) an interface surface having disposed therein or thereon coded data indicative of an identity

U

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

2 a computer system, the comp'uter system programmed to select and execute 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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with the robot; (3) the robot adapted to operate in
association with the interface surface, the robot

WO p@iodizmy:  (A) novenment neans to all ow the rPGDAUL@®4/000221
nove over the interface surface; 35 (B) a sensing
devi ce which senses at |east sonme of the coded data
and generates indicating data indicative of the
identity of the interface surface and of a position of
t he robot f the interface surf an :
2004/ 077349 ‘ﬁéﬁ“ﬂﬁﬁ‘%&%’éd‘zﬁiﬂs%) el éaé‘t F frapyter system. and
to t rassnmdverhdneinsirctionsfimnbe wiattal compuidieppdicatipyt er syst em
B0y, FEGEINE, FRLEIRNL actdl Wl LR by AERCLDE 3 #&&ta@;ﬂmn
conputer application; whereby, the behaviour o
robot is at least in part controlled by the sel ected
36.0 TP Wt eéthod PP Edn&dhﬂg&ﬁb mé&veméht offs oM, iBcholvk adapiad foQJp&rﬁtagl association with
arltl Hl?ert%g\éﬁ a{' ﬁavmg d1s;Eo|§|e bcﬁ)erdm orqger%oﬁ) pc%ted QaQafa‘iBélgagﬁe (% entﬂy of the interface

n assocl ace sur
seifagpayd ele Ph@h‘@loﬁ reéqfenﬁmnéﬂmf thedrierfeainrtaee; thel FOb@ttaddl@oneHy provided with

r@ﬂerﬂeﬁt@ﬁb&dsttcy alRfy tﬁeh@bdt RtgivE Sefthe ﬁltéf‘f&da GR 28 hd Qfsenﬁng device which senses at
ref erence 0| nts e.ln

B e i T S AT PGB B iy o o nertce s
aprnfe pesition efstzerisbot an thd lhtg\faC¢ Mamﬂmetmémm thstaps ¢fthe

| nt e a6t %{&ﬁa&@ﬁ@cﬁ@&&% Q&nfii@t&‘ s9s@erﬂ"’€ﬂe G&p%%P%@cén fibgrammed to
| east sonme of the coded data and generates indicating

SR PO PRSP Pt PSP 4 R pifReditpgEarto: aud
sur f g@e eoboth€eeing mofenantp@suctiors from the tdixeted cdaphiteipplichiedn.
interface surface, the nmethod including the steps of:
the robot transmitting the indicating data to a

3¢ onp it Testhod w§ saatiglling the meypwt e 188Ps therfPhot efgptethivepergipin association with
i Bloffick sitfick IBXAE Uiksad Wt@feoamahd Sl ih@EutiRASTRA idRitAbS the interface

sursgesaind trog g : \C/II tﬁnt&' }e}lere(r)xfﬁego%t}l S.0 eﬁn{ﬁ% aceosrl]lrs acF,rtgé: requH: agcgt’lonalﬂr provided with

mopdmspitnsghs é@ﬁb@rtﬂ@rrolwpﬁwl mqyawemhe intpHacg Surfagk anep brogingodevice which senses at

160 RnkeQr ktle REHeH B&a YA \ee e nﬁfcatﬁ G:Q‘pﬁ&lcatlt/@@f tﬁ@i@&hty%@lﬁiggr@é#face surface
to operate in _assocl.ation ﬁlol nt ({inace surface

R G R NIRRT

i ndi datébpepragkssag the dielivhting Yatoh atphreessant thr fréveor esetnting @ @rogram based on
oAl RfiaiPbiiAhbhte fludher ence points of the
interface surface, the robot additionally provided

Wi t h e REGETERIVIHRSRYCRET BITERRS 8 hoBeE® 0 nove over
the interface surface and a sensing device which
senses at |east sone of the coded data and generates

i ndicating data indicative of the identity of the
interface surface 20 and of a position of the robot
on the interface surface, the nethod including the
steps of the robot processing the indicating data in a
processor, the processor executing a program based on
at least the identity of the interface surface; and,

t he processor providing novenent instructions fromthe
program 25 26
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