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al | owi ng gaAchk@RouNmt us to be queried and their function to be controlled
remotel y. Even Itherg%}é na yele.ctn alr e'legtg)ngé m(a'feh Vdnggi%cec\gtﬁcht?lgve%%l&ﬁl led via

infrared renote contro aces Interfaces are parti arly
preval entf oy e @hdonvpla@oth@q @Pﬁ@ﬁ@mtThade%@atqffwg eqipiement Gudie Agf ¥igeot ens.
SUMVARY Gf Mﬁmme%ﬂhancessheaﬁhggm &Gﬁﬂg\é%teﬂxfs etch@vepngﬁ §Jakets HAMEROF@NIthE Pr OVi de
a new rret od and (f%mtem enabl | nI(b; eV|t ({I&)ﬁb %ont roll ed through a
conput er SRAPEPEIS TS £ ‘gf“ar&?ﬁ‘é‘ff’tes PHEHY %}éaé‘h SYERET on provides for a
met hod of enabldfp 4 eqaulpdmee\r{tI 58 enttertalnment equipment is increasingly networkable - i.e. devices come

with interfaces to standard local-area networks, allowing their operation to be controlled over a network.

The advent of standard wireless networking technologies such as Bluetooth may see an increase in

networking support in such devices and appliances.

Some networking futurists predict that even light sockets will one day be networked, allowing

their status to be queried and their function to be controlled remotely.

Even today, an increasing number of devices can be controlled via infrared remote control
interfaces. Such interfaces are particularly prevalent on audio and video equipment and heating and

cooling systems.

SUMMARY OF INVENTION
It is an objective of the present invention to provide a new method and system for enabling

devices to be controlled through a computer system.

In a first aspect, the present invention provides for a method of enabling a device to be
controlled in which the device is operative to perform at least one function in response to controi

instructions from a computer system, the method including the steps of



controlled in which the device is operative to performat |east one
function in response to control instructions froma conputer system the
met hod i ncluding the steps of NPA149-SG -3- providing a control interface
containing information relating to the device function, the control
interface including coded data indicative of an identity of the control
interface and of at |east one reference point of the control interface;
recei vi ng"*A1*fS€he conputer system indicating data froma sensing device
regarding the identity of the contraolginterface and a position of the
sensing device relative to the control interface, the sensing device, when
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interpreting, in the computer system, said movement of the sensing device as it relates to said

at least one parameter.

In a third aspect, the present invention provides for a method of enabling a device to be
controlled in which the device is operative to perform at least one function in response to control

instructions from a computer system, the method including the steps of

providing a user with a control interface including coded data indicative of an identity of the

control interface;

receiving, in the computer system, data from a sensing device regarding an identity of the user
and regarding the identity of the control interface, the sensing device containing the data regarding the
identity of the user and sensing the data regarding the identity of the control interface using at least some

of the coded data; and

effecting, in the computer system and from the data regarding the identity of the user and the

identity of the control instruction, an operation relating to at least one parameter of the control



of the coded data; and effecting, in the conputer systemand fromthe data
regarding the identity of the user and the identity of the control
instruction, an operation relating to at |east one paraneter of the control
NPA149- SG -4- instructions. In a fourth aspect, the present invention
provides for a systemfor enabling at |east one function of a device to be
controlled, the systemincluding a control interface containing informtion
rel ati ng NP&4¢-$2 devi ce function, the control interface including coded
data indicative of an identity of the ,control interface and of at |east one
reference point of the control interface; and a conputer system
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a sixth aspect, the present invention provides for a system for enabling at
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data regarding said at least one parameter using at least some of the coded data and generating the data

regarding its own movement relative to the control interface.

In a sixth aspect, the present invention provides for a system for enabling at least one function

of a device to be controlled, the system including
a control interface including coded data indicative of an identity of the control interface; and

a computer system incorporating control instructions to cause said device to perform said
function, and operative to receive from a sensing device data regarding an identity of the user and the
identity of the control interface, and for effecting, from said received data, an operation relating to a
parameter of said control instructions, the sensing device containing the data regarding the identity of the
user and sensing the data regarding the identity of the control interface using at least some of the coded

data.

Accordingly, the present invention provides a system and a method which utilizes one or more

device control interfaces capable of interacting with a computer system to control at least one function of



user and sensing the data regarding the identity of the control interface
using at | east sonme of the coded data. Accordingly, the present invention
provi des a system and a nmethod which utilizes one or nore device control
interfaces capable of interacting with a conputer systemto control at

| east one function of NPA149-SG -5- at |east one device. Wilst the novel
nmet hod and system of the present invention may be used in conjunction with-
a singl e ¥otfpE€er system in a particularly preferred formit is designed
to operate over a conputer network, sigch as the Internet. Physically, the
device control interface is disposed on a surface nedi um which may be of
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the form is indicative of the identity of the form and of at least one reference point on that form. In
another embddiment, the interactive form includes coded data which is indicative of a parameter of the
form, whereas the sensing device is operative to provide data regarding its own movement relative to that
form to the computer system together with coded data from the form. In yet another arrangement, the
form includes the coded data which at least identifies the form, and the sensing device is designed to
provide, to the computer system, data based on the form coded data, and also on data which identifies the

user of the device.

The system and method also preferably employs specially designed printers to print the
control devices. Further these printers constitute or form part of the computer system and are designed to
receive data from the sensing device. As indicated above, the system and method of the invention is
ideally suited to operate over a network. In this arrangement, the printers are fully integrated into the

network and allow for printing of the interactive forms on demand and also for distributing of the forms



provide, to the conputer system data based on the form coded data, and
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identifies the device, and is printed with the user interface of the

devi ce in the f&rendevite putrelgrigfaet prefeBly rideniifies dievdevice el is priftede withyihg esgr no

f eedback i@rddI§ théBVice iRfe Foftn bibattshl a&.}&ingﬁassimthgﬁvfh&%iv&rqolféeébau@@ theu@df €r f ace.
Feedback can, however, he provided via the sensin device if necessary.

The corrpui‘tsé’rth%?%tt‘se%ﬂ}eéj%i“e\fiééts Bsﬁ"e}nﬁff‘i‘cﬁ'rf§e‘@'f‘f3ktcﬂé DT 51 PreviE Yie JE g h

r ef er enceletice ifnecds@Bl TheltbRputed 6)BteMmiréstleds wpeatiotiseniti@usityl nelfee tvaldreyendehea user
fromthe device itself or.its n les] . usi ng
el oment o 5% g gt e 5 il oo LBRY bR Wi o e P ABSE PV RS S

i mpl ementdetignegbytthe useryigine diempes exided Y thadryigp ordigagnufasiee t he infrastructure is
in place, the cost of manufacturing the user interface is renoved fromthe
cost of manuf actF PigecesEplerpeRiet indhif Wy s erl ady@iagss: exanpl e, even the cost
of the traditional us r.ingerface.t@ a %igh% Fock Hu i%ﬁ' botpfthe Wi ring
and the switch) is BEATE FITGIUETY & B Bt &% SCBUUERBE PPl E5IRG by

si nply préemdvedhoratietcae of eepyactusiigesctaparielar devicaraf ac exalpple.oryesthd asshgiettie i t  can
be easi | xraai%'aﬂg&%&@?%%;m sfo!al% 266 0 witing Sl Swid) SRR, a new user

interface can be easily provi a user interface can be custom zed by
arrangi ng el ements aa@éalir&wadatc&m.réph@teaewﬂnﬁlyFnrmg,ezno&m@@f ace with a
particul ar style can be chosen from an avail able set; for exanple, sone
users may prefer | armgesustri@eificdiecanes damatddfiticathefeatiigiepladad Set mul ti pl e user
interfaces can be grouped together

. when the firmware in a device is updated, a new user interface can be easily provided
. a user interface can be customized by arranging elements and printing the result
. a user interface with a particular style can be chosen from an available set; for example,

some users may prefer larger icons or a simplified function set
multiple user interfaces can be grouped together

. a user interface can be provided on the device itself by the same means; i.e. pre-printed

and attached to the device, or printed directly onto the device surface

access to individual user interfaces and functions can be controlled, since each sensing

device is tied to a particular user’s identity.

As one example, a device control interface according to a preferred aspect of the invention
can be printed onto or attached to the surface of a toy to provide the user interface to the toy. An

appropriate sensing device can then be used to interact with the user interface, communicating by wire or



a user i
i.e. pre-

nterface can be provided on the device itself by the sane neans;

printed and attached to the device, or printed directly onto the
devi ce surface access to individual user interfaces and functions can be

controlled, since each sensing device is tied to a particular user's

identity.
preferred aspect of the invention
surface OFAH*PBY to provide the user interface to the toy. An

As one exanple, a device control interface according to a

sensi ng device can then be used to interact with the user interface,
communi cating by wire or NPA149-SG -7- wirelessly to either a personal

conput er
produce
toy sit-

i nt eract
the use

WiGREE 6 QMROk gersdam camm@ Cg@ﬁn@ Qéns@1Re d Gadeston etb@ddday the i§aitstis, 8 0

hi c n S.an ot he behaV|o For npl e,
Hr bty P S el Gt BE ForkP Rl HEL b AP R Mavons. o
submari ne egntuoligerfadh eontam}mgc@n@s ofisttmagineCEdnRDIMV The aopt edmes mith anCRARODLEI at ed
Icglﬁalrg\Zg{_E? aé’é@dm@é& 1r{té}£]:§v m@wlll:) TSI:A I'QI{S OQQE}@ OP‘Q&§ Q(Jnﬁyle ?ﬂegargéalgﬁm’m? b}dt[lé ven b y

r int ace contalne e submari ne, per haps nedi at ed

sensi ng dléﬁezIlr&f‘éfa?erfOWﬂ@dfnbfhﬁﬁl@fnaralegneév@ megiied B & eIy 18 gheiprreat é§§’l‘"§/ by

Bl uet oot
PC scree

part of tH&®

ext ended

Rvhith teBmSinaga vie18kiy &) adictofd arifivengird BlubB&h Rédwdre godh® PccpnRad €. The

2 SRRELG SonDect ed, el evi.slon, mon Lok brovi des, L he. anl (et ed

ACE POV
g Bee. Tt devifeaetrol moemldb@th@mmuzeedﬁdnfyce quls ewtbe mgtoghid By ent

user int enfALCarANHuCHRlAPLE Cusdt QB Mescﬁpb@gea?eﬁ%?_raggngﬂx %@RA&%H i ng
pre-defined ‘user iInterface conponents. BRI EF DESCRI PTI

Pr ef er r edseh it iene REPPORSHSodi ment s of the invention will

way of non- limting exanple only, with reference to the acconpanying

dr awi ngs,
sanpl e pri
schemat i
net page
schemat i

ARIPH-R TN RS *o®haoe” descr i pt Ei' on: Fioure 2 isa

c viewP efrad Ak Qthen EPpasimepta hde AnvaNtigR PR BRY Predpscrieds Y a@g%f R nter,
piagRg e:aRpl eily, with tfetenttad ageontapliigiedwings) isaisier ; Figure 3 is a
c view of a high-level structure of a printed netpage and its

can be printed onto or attached to the
appropriate

now be descri bed, by

a

onl i ne pageredes arscipmatmof a @ guatiensiia bewea Phaample\oriewd stiped ayg B wlireusgur e of a

net page Yagiyhi.gure 4b is a plan view showing a relationship between a set
of the tags 'Shown i n Figure 4a and a field of

Righide if 9Edmmtic aleﬁ%f'@ﬁﬁﬁcﬁlﬁr@)etwgdngﬁfe@ag%%eﬁ $ néipd2k PAntdt] LW g an
Ive stéucture qgﬁ?nnet age tag; Flgure 5b is a plan view show ng a

devi ce |
al t er nat
rel ati on
vi ew of

SHYD et ¥ he tags shown in Figure 5a and a field of
?‘iggrgg Ii)saagaghema QSV%egv%f 9 helé/hI l(e:veel structur!a1 gf afp(r)lkt% r(x)etpa% an(? ljis 0%%1% pQg% r&escrlptlon;

Figure 4a is a plan view showing a structure of a netpage tag;

Figure 4b is a plan view showing a relationship between a set of the tags shown in Figure 4a and a field of

view of a netpage sensing device in the form of a netpage pen;
Figure 5a is a plan view showing an alternative structure of a netpage tag;

Figure 5b is a plan view showing a relationship between a set of the tags shown in Figure 5a and a field of

view of a netpage sensing device in the form of a netpage pen;

Figure 5c is a plan view showing an arrangement of nine of the tags shown in Figure 5a where targets are

shared between adjacent tags;

-Figure 5d is a plan view showing the interleaving and rotation of the symbols of the four codewords of

the tag shown in Figure Sa;
Figure 6 is a schematic view of a set of user interface flow document icons;

Figure 7 is a schematic view of a set of user interface page layout element icons;

view of a netpage sensing



Figure 5c is a plan view showi ng an arrangenment of nine of the tags shown
in Figure 5a where targets are shared between adjacent tags; Figure 5d is
a plan view showing the interleaving and rotation of the synbols of the
four codewords of the tag shown in Figure 5a; Figure 6 is a schematic view
of a set of user interface flow docunent icons; Figure 7 is a schematic
view of a set of user interface page |ayout elenent icons; NPA149-SG O

Fi gure 8 Y&"&8chematic view of device cgntrol interactions; Figure 9 is a
schematic view of a device control clags diagram Figure 10 is a schematic
view of a default device class diagram Figure | | is a schematic view of
a devi ce Higufe® iRichaaatiCiass dehiR@sndol intekdtigntt € 12 is a schematic view of a
devi ce channel class diagram Figure 13 is a schematic view of a renote
control digs igh spmang viewafgdevice tehtrplslags diaghwermat i ¢ vi ew of a program schedul e
class diagram Figure 15 is a schematic view of a device setup user

i nt erface“lgured\ﬂrisaSFiie@Eﬁce’iew@fiiéefaaltéwﬁeﬁ*&‘isﬂ@gr@lil;ew of a setup details user
interface flow, gure 17 is a schematic view of a device |ist user

i nt erfacé‘%“Feo‘v\rlsaslﬂ]e@ﬁi‘é{‘eft@fﬂevﬁe Boreatar §145s Y8 of an add devi ce user

nterface.flo re. 19 C ew of a record program user
:nt erfac lg‘ufec}%'sasﬁie %Fé‘eﬁdf?‘ze‘”ée‘g’é?“ﬁnﬁésod‘a\ﬁ/alg’wwof a device sgt ug nalg page;
Figure 2%1%1;% 1§lsa%91%.ﬂ§cwewokeé"’m§t£ @n&%}éésdga?%%t”p details;, Figure 22 is a

schemat i I ew of 5 a schematl c view of a

uni V_er fsalF_lrf{/ﬁrmﬁsed s%ﬂ&t{cglew opi}m) ranFécgé&Gl@clgs%dfagrarﬁ' schematic view of a device
specific renote control I—ﬂ igure 25 is a schematic view of a universal

renot e cqﬁgtufeqb;saEa@uatfaV%G‘:ofanealc&&msa@ilm@rfaébﬁaw;of a sel ect manufacturer
list; Figure 27 is a schematic view of a select device type list; Figure
28 i s a FthermisiaGehemiwviel ofa seb eadils nediekrfdct 8éw; Figure 29 is a schematic
view of a set defaults form and Figure 30 is a schematic view of a
program JFiduesd i) fs@ schiipaiit 40@w €62 deQice list user interface flow;

Figure 18 is a schematic view of an add device user interface flow;

Figure 19 is a schematic view of a record program user interface flow;

Figure 20 is a detailed view of a device setup main page;

Figure 21 is a schematic view of a device setup details;

Figure 22 is a schematic view of a device list;

Figure 23 is a schematic view of a universal remote control form;

Figure 24 is a schematic view of a device specific TV remote control,
. Figure 25 is a schematic view of a universal remote control;

Figure 26 is a schematic view of a select manufacturer list;

Figure 27 is a schematic view of a select device type list;

Figure 28 is a schematic view of a select model list;

Figure 29 is a schematic view of a set defaults form; and

Figure 30 is a schematic view of a program schedule.



DETAI LED DESCRI PTI ON OF PREFERRED AND OTHER EMBCODI MENTS Nate: MenmjetTMis
a trademark of Silverbrook Research Pty Ltd, Australia. In the preferred
enbodi ment, the invention is configured to work with the netpage networked
conput er system a sunmmary of which is given below and a detail ed
description of which is given in our earlier applications, including in
particul ar applications PCT/ AUOCO 00569, PCT/ AUOCO 00565, PCT/ AUOCO 00561,
PCT/ AOOO/MNOO®B%SE and PCT/ AUOCO' 00578. It will be appreciated that not every

i npl erentation will necessarily enbody all or even nost of the specific
details and extensions described in these applications in relation to the
basi ¢ sy $EEILESDESCRIPTIDNOFAREFERRED ANSOTHER €MBODIMENT®St  conpl ete form
to assist in understanding the context in which the preferred enbodi nents
and aspects of NdtdBlefje€8 @ntirademd®f SiparbpleR@&éagch PlyrLihypublissummary, the
preferred formof the netpage system enploys a conputer interface in the
form of a nmappéd tsprefearedsmbofiment; ti, ingniphysioutzured torfogceithibd hpagsantvaikers

references,ff, gst%a s%m;rpsfvawhf@g;\%n 8B Madi BGkal ld&c@tlspmtcﬁ i S¥Shem The
map references ‘can gueried by an appropriate sensin ce. Depending

upon thee§b%cﬁm$ﬁm9ﬁpﬂ%ﬁ€ﬁ$aPléﬁ““Wﬁe“ﬁﬁﬁmPéf%Péﬁé@Qo ylﬁgwﬁﬁw@ﬂgﬁ vi sibly
or 1 nvi sirbirpmuoo/e03d1, ckefT/ Axed/ob st 9Sdaa hpca/Angng/obdrat Itamlloﬁadpprqawdythamot berymapped
ZIU]E ]]: 2‘?? n¥mp§%ﬁ?e§tat?'or1}.ﬁvulpnaéggéa gelljlmg%grg [? 8{ﬁev]éngrrﬁoesccgf%fe SPeﬁ:lﬁcﬁ alFs an exgensmng%egctn%ed? eg‘[nlj::]gs
on the rrwp}b\eﬂd agplicitimosein ralnt@nstucllw banif gystemt &bwe\@arﬁletﬁestmusr qieecvlédi badsewpson nap
ref er enc ey, 3Pkl ﬁqsmbﬁ{ uﬁdegaﬂoﬁﬁgnge éé,ﬁtwt%wmﬁge MétateRBodiRRR ach Spcd ace. The
information thus retrieved can take the formof actions which are
|nltlateﬂwBV“?Héwﬂﬁﬁﬁﬂ¥%ﬁ systen1on behalf of the operator in response to
the operator's nteractlgl ﬁ ﬁH ce fgatur osacg uwrmeﬁgL%JrEd
form the netpdB& e yEPwRy §Ipfe£e§re% " Re ‘i)ne OGS AR R GhER  ht'er act i on
wit h, neﬂpagﬁsfaﬁhmsem@meﬂpmg@smnkﬂbeﬁmewgdeMMmsdaﬂd&nwagagﬁpnsmﬁed on
ordi nary mRffREd A% Oy Sheek sﬂ@ﬂl' ’ﬁqe map Véfer%és(&g) %Q{f‘neh 'b;f% épggoﬁ{a?ecst:ﬁs}ﬁg dWeB. pages.
in

Information 1s encoded on_each page using IS substantially
i nvi si bl @ereadinghgpoy ﬁ‘élslﬁfé’éc HepieiTntasp, therpap Teﬁﬁnceﬁﬁ\ﬂ)é%?n“dé‘i’]&mf’lﬁéf ¥l he coded
data, c aBndbﬁﬁneB ens@ad way thai IQﬁIQuﬁ@. b #e mbpped smgacp gleldearmdmimsbagnsumap edaretn& t he

net page géf w1t then the gm c{}fl%e{elg]lt m%nsrr’l"heac%;[n & sg, %ntcgm 2ortd] am Po¥r93? 1 abr%‘cS on

each page can Aformation fromthe
net wor k 6mmmam@mgmammbméﬁemeh@@smbcmamn@nhmmkw@ébveimﬂmmrﬁﬁ@W@ﬁE@Hﬂhent

text Wi bf 20nbe REBIusOwh tﬂ@&%g@suﬁ&eamemh&a leluy re'fr?e@éagzaﬁ aROnafeh onver t ed
to computer text in . the netpage system all omnngﬁgorns to be filled in. In

ot her enBEamsTRhare Hgtiagfﬁ 5y the &(gnpf*féb%%tﬂw Rsheltof e e in rg3panse s PRI |y

veri fi edintepdclicdwtith he Sur2efeaRr&e transacti ons to be securely authorized. As
illustrated in Figure 1, a printed netpage | can represent a interactive
form whi ch can lbés preferrddefoimi the bgtpagh eystas evliehot the phyusiianaflapd hugrn inteeacini nt ed

page, angy %Ltségksr @ﬁUsé?é!z {,a)geg of\féxa g&&mm mges%memt HERRY $06 PERrdRMial he
net page system The exanpl e Requést” form cont ai ni ng nane . and
but which work like interactive web pages Informatlon is encoded on each page using ink which is

substantially invisible to the unaided human eye. The ink, however, and thereby the coded data, can be

sensed by an optically imaging pen and transmitted to the netpage system.

In the preferred form, active buttons and hyperlinks on each page can be clicked with the pen
to request information from the network or to signal preferences to a network server. In one embodiment,
text written by hand on a netpage is automatically recognized and converted to computer text in the
netpage system, allowing forms to be filled in. In other embodiments, signatures recorded on a netpage

are automatically verified, allowing e-commerce transactions to be securely authorized.

As illustrated in Figure 1, a printed netpage 1 can represent a interactive form which can be
filled in by the user both physically, on the printed page, and “electronically”, via communication

between the pen and the netpage system. The example shows a “Request” form containing name and



NPA149- SG - 10- address fields and a submt button. The netpage consists of
graphic data 2 printed using visible ink, and coded data 3 printed as a
collection of tags 4 using invisible ink. The correspondi ng page
description 5, stored on the netpage network, describes the individual

el ements of the netpage. In particular it describes the type and spati al
extent (zone) of each interactive elenent (i.e. text field or button in the
exanpl e) ,NPAY9-S@l | ow t he net page systemto correctly interpret input via the
net page. The submt button 6, for exaggle, has a zone 7 which corresponds
to the spatial extent of the corresponding graphic 8. As illustrated in

Fi gure 2,ad:be fined HageubPRbutddd 1The detpdpe takitte 6k okaphitrid 2 winkea hmhgswdlﬂ&iﬁk iabcﬁd in

our earli I|c tlon CT/ 0/ 00565 s in conj. nctlo

net page pclpi?eﬂt @FQ aéﬂ CTIE‘?@P ﬁ%@gs At QP Br |hﬁt°f’rﬁes rﬁﬁ paéen%%cr’f’ P S horre

of fi ce orstoradloh khe numge nefwrek, gesrribesthaundigtes genzend otfb@mwpgeclamagculas edescrdley Wit h
the net pqgee:yﬂ% éﬂu?;pgtfa] éé(lt ?1 @}lémregch LR ve ei%QI'erQ (1I e' t@h 121 odl Qﬁoﬁﬁftﬂ%%pEB it er

601, preferre ornms o are described in our earlier application

PCT/ AUOO/205 5 neiprge Bsipm Eorofpotl Eteays [MPBtaid thinemes RgcompuDigm 6.ifE exggipk: t o

del i ver, Haefdogdi wradhlcyrredfon@io thel@aminekieniE i1 0dtkgod &k dpWiE Paper s, nagazi nes,

cat al ogs, brochures and other publications, all printed at hi gh quality as
i nteracti ve net paiesatedinlFighte 2athperagmah l(uoairpm&]eard fortnhd whielt paeperitpd inmier i s an

appl i anceearhxmﬁgﬂa&oﬁM@Auofo@&&xm' §rco n}é@l ianrwuﬁs ﬁgpagglp@ﬁs%l A Adnal ea

where t he nor news 1s first as In user' s kitchen,
near a brcétalkqt@snﬂntlf@bﬁpéhan@rforn’éﬁ}e ¢ffies %O’PJ%’%B)SFdT@ Pﬁ’é)ilsn"l“rek?ﬁs BeFArTUNees or the

day. It sau®f v6@oRSerpade ridkt @b OhorreBskhOPInkPOr t abl € and mini ature versions.
Net pages printed at their point of consunption combine the ease-of-use of

paper W th the TheinaBige pess @NCbréfarted f@ant bf/whish 0¢ dacribednetugedliey eppli@dorum  As
shown in P%'TQHJOS/O%'& tanrhe uP§ot 2% i?c%{‘on]r%]r/ALFbe%E%‘%t ?alyl\é b lhekVae &Bﬁﬂ?zﬂl% grf'i on a

pl’l nt ed net page comrunicat es Via a range ra
i nt eract |de'nanti»d>e&0rmb2te§)a@g*épqmrp, aewnesrh%alqsﬁalhmcwesaeqoth%’@wd@atmﬁeali l?ftﬂéeﬁiabtl on to

the rel evahtquiiR) RAGEHRY ﬁetp"‘a@é’sV@ﬁthQ pkQdnal EbBhEH Bt AbthA8 prirde&d laaxpa;@ﬂarnbeat e

ci rcunst ances, t he ver a corre ondi n nessa | ication
conput er Gt E4iebPe T BT el B UG e i P PRRT BTGB PR i3 P

appl i cat isah asi@ravies’s Rigjien fieat alrenk S methlegor mess o hewehaldis @hint o dgpaitun¢ ©dthe day. t he

ori gi nat 'I&M&ﬁe f&lbteto gha%sl&gtﬂ%ggﬁe daxam av%rsgﬁsde consi derably nore

convenient 1 n t e preterre 1 ng used in COI’]] unction with

hi gh- speed m crogl.gstp Fﬂ@@&hﬁeﬂl otk ofsae%uﬁlml&l\é«%ﬁ@l hasgdot 3K bepaper(WBMLEL TM
printers, for exanpl e as described in our earlier application

PCT/ AUOQUBEE 7SS ang ipferpgiixity PPEFERIRE™FB ™ of this technol ogy, rel atively

Ihlnglh i Zp[e)reg f g‘p?efgsl ﬁ%vs{_nﬂrrll i':ll ll,lrE’: ¥ tﬁ)e ne gglfe): r;])%q fO? n{terac?s “ht the C%Jed gar_la ona Cprllnteé 1(1)etp(%1(g)enS uners.

char act erliasd ¢apsnugifatg, \ig aadhprttm)gﬁa’adlo hét\ﬁsﬁiagchm tog a@mgwm&r Sid¢ priyfer 601

't ett er-s 54 8s WeORRMRAIBShP biVaRndfled Yade £QEOR0 OB RRkReiRbACR, apBRpHet
ogether circumstances, the page server sends a corresponding message to application computer software running

on a netpage application server 13. The application server may in turn send a response which is printed

on the originating printer.

The netpage system is made considerably more convenient in the preferred embodiment by
being used in conjunction with high-speed microelectromechanical system (MEMS) based inkjet
(Memjet™) printers, for example as described in our earlier application PCT/AUO00/00578. In the
preferred form of this technology, relatively high-speed and high-quality printing is made more affordable
to consumers. In its preferred form, a netpage publication has the physical characteristics of a traditional
newsmagazine, such as a set of letter-size glossy pages printed in full color on both sides, bound together

for easy navigation and comfortable handling.

The netpage printer exploits the growing availability of broadband Internet access. The



for easy navigation and confortable handling. The netpage printer exploits
the grow ng availability of broadband Internet access. The NPA149-SG -11-
net page printer can also operate with sl ower connections, but with |onger
delivery times and lower image quality. The netpage system can al so be
enabl ed using existing consuner inkjet and | aser printers, although the
systemw || operate nore slowy and will therefore be |ess acceptable from
a consumg¥r¥%S@oint of view. In other enbodi nents, the netpage systemis
hosted on a private intranet. In still,other enbodinments, the netpage
systemis hosted on a single conmputer or conputer-enabled device, such as a
printer. nNedep pifer P4lsh 65t dteONthSRHMQDMectidnsObut WHICIONRE RAES) HRE WRNKveRiRge

confi gured to ﬁel iver print -glua})i t% 18‘PUb| i cations to net pagi %)rlnt ers.

Peri odi cAP*Budlt BEREHRSG A" 4 P EPRIE KittoRat et BYEBE BT HRES net page
pri nt er s aithoaghpbé systerasiill opgragmabransidvly eralstill thgreforet terlepe tecpmtabted®ol sconfRersonal | zed
publicati &stof%';e% rnf dhel BLEinRRY OBkt ?&ﬁ%g&&é%ﬁ% driQard M i@l oh‘érer
profiles. net page printer can be con ured to support any nu of
pens, an&mb"dﬁ@ﬁtsd efRegeleysiEn if hosaﬁynﬁﬂ%@@%rterr%fmer-@ﬁblr%wge SWCIPraStahe

pref erregrimpl enent ati on, each netpage pen has a unique identifier. A
househol d may have a coIIection of col ored net page pens, one assigned to
each nenber of Ndpage dublithtiion.serfdid B! o liHe @wrBage agkiorki se tonfigurddie tligdr Pri@-qakligt | Nct
profile w respec e L,an e n
server . Ruk;h 101?5 2 negaéecparglte%[ %Qrﬁ)%galr gglgcgtt?ogg 1% deﬁ\?eﬁe\é arutomQtEcalgl(paBr Jé]g I%Itslt% r%at i on
server 1Tetpagel prlrltf:rkere Ro@ntatiiBe erd myeasting yteBett Prefagoly- Beweﬁmdspubfr%ﬂels ard ows

€- CONMMET GiRerRAMIBRSed Lcddfing® M RLY usdUkdiisi zed using the netpage pen. The
net page registration server conpares the signature captured by the netpage
pen with a pr eq/ndmagd ;ymfeﬁgh 8¢ &ih&girreﬁltcgsl’llﬁﬁoul’aﬁ?y maiblsrcmrpe&\g ahd a fief catoblewithi cat e

the user AL !aft]Ye X f%m & P §"r“’1§r¥lenam%t gy, neépo”e”' 65, Gl so be
used to ve}'rrlrmy fpa% Kvet §) ¢ RRhat page pen-| es” f1nger print

scanni ng jdextiier. f‘\r hepelioh raayélrarﬂ 9 @Hecmwf bg}or@dretm&etqs@g@e lesighasitte eaCh oembseefver

Al t hough 4R el PAGRIIRFsIith Gler IBMintlR al kBl REfIE ARH SRS o WePagd ButliBBodRAE NG
newspaper wthout wuser intervention, it can be configured never to deliver

unsol i ci CEHPTAIRSHE1. In its preferred form it only delivers perrodl cal s

from subscri bed or ot her wi Z
net page pI‘I nt er I Sge lfn? caﬁ alsoebe r%\gxstered w1t§a ne%page regrs%ratlcin seweréﬁﬁﬁd?\%ggg)hoh? %r vi sibl e
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scanning, verified in a similar way by the netpage registration server.

Although a netpage printer may deliver periodicals such as the morming newspaper without
user intervention, it can be configured never to deliver unsolicited junk mail. In its preferred form, it only
delivers periodicals from subscribed or otherwise authorized sources. In this respect, the netpage printer
is unlike a fax machine or e-mail account which is visible to any junk mailer who knows the telephone

number or e-mail address.

Each object model in the system is described using a Unified Modeling Language (UML)
class diagram. A class diagram consists of a set of object classes connected by relationships, and two
kinds of relationships are of interest here: associations and generalizations. An association represents
some kind of relationship between objects, i.e. between instances of classes. A generalization relates
actual classes, and can be understood in the following way: if a class is thought of as the set of all objects
of that class, and class A is a generalization of class B, then B is simply a subset of A. Each class is
drawn as a rectangle labelled with the name of the class. It contains a list of the attributes of the class,

separated from the name by a horizontal line, and a list of the operations of the class, separated from the
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Tags are printed in infrared-absorptive ink on any substrate which is infrared-reflective, such
as ordinary paper. Near-infrared wavelengths are invisible to the human eye but are easily sensed by a

solid-state image sensor with an appropriate filter.

A tag is sensed by an area image sensor in the netpage pen, and the tag data is transmitted to
the netpage system via the nearest netpage printer. The pen is wireless and communicates with the
netpage printer via a short-range radio link. Tags are sufficiently small and densely arranged that the pen
can reliably image at least one tag even on a single click on the page. It is important that the pen
recognize the page ID and position on every interaction with the page, since the interaction is sfateless.

Tags are error-correctably encoded to make them partially tolerant to surface damage.

The netpage page server maintains a unique page instance for each printed netpage, allowing
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Each tag contains typically contains 16 bits of tag ID, at least 90 bits of region ID, and a
number of flag bits. Assuming a maximum tag density of 64 per square inch, a 16-bit tag ID supports a
region size of up to 1024 square inches. Larger regions can be mapped continuously without increasing
the tag ID precision simply by using abutting regions and maps. The distinction between a region 1D and
a tag ID is mostly one of convenience. For most purposes the concatenation of the two can be considered
as a globally unique tag ID. Conversely, it may also be convenient to introduce structure into the tag ID,
for example to define the x and y coordinates of the tag. A 90-bit region ID allows 2% (~107 or a
thousand trillion trillion) different regions to be uniquely identified. Tags may also contain type
information, and a region may be tagged with a mixture of tag types. For example, a region may be
tagged with one set of tags encoding x coordinates and another set, interleaved with the first, encoding y

coordinates.
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Symbols are allocated alternately in circular progression around the tag. The interleaving is designed to

maximise the average spatial distance between any two symbols of the same codeword.

In order to support “single-click” interaction with a tagged region via a sensing device, the
sensing device must be able to see at least one entire tag in its field of view no matter where in the region
or at what orientation it is positioned. The required diameter of the field of view of the sensing device is
therefore a function of the size and spacing of the tags. Assuming a circular tag shape, the minimum
diameter of the sensor field of view 193 is obtained when the tags are tiled on a equilateral triangular

grid, as shown in Figure 4b.

The tag structure just described is designed to allow both regular tilings of planar surfaces and

irregular tilings of non-planar surfaces. Regular tilings are not, in general, possible on non-planar
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umber of its codeword (1-4) and the position of the symbol within the codeword (A-O). Tag decoding
then consists of decoding one codeword at each orientation. Each codeword can either contain a single bit
indicating whether it is the first codeword, or two bits indicating which codeword it is. The lattef
approach has the advantage that if, say, the data content of only one codeword is required, then at most
two codewords need to be decoded to obtain the desired data. This may be the case if the region ID is not

~ expected to change within a stroke and is thus only decoded at the start of a stroke. Within a stroke only
the codeword containing the tag ID is then desired. Furthermore, since the rotation of the sensing device
changes slowly and predictably within a stroke, only one codeword typically needs to be decoded per

frame.

It is possible to dispense with perspective targets altogether and instead rely on the data
representation being self-registering. In this case each bit value (or multi-bit value) is typically
represented by an explicit glyph, i.e. no bit value is represented by the absence of a glyph. This ensures

that the data grid is well-populated, and thus allows the grid to be reliably identified and its perspective
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A location-indicating tag contains a tag ID which, when translated through the tag map
associated with the tagged region, yields a unique tag location within the region. The tag-relative location
of the pen is added to this tag location to yield the location of the pen within the region. This in turn is
used to determine the location of the pen relative to a user interface element in the page description
associated with the region. Not only is the user interface element itself identified, but a location relative
to the user interface element is identified. Location-indicating tags therefore trivially support the capture

of an absolute pen path in the zone of a particular user interface element.

An object-indicating (or function-indicating) tag contains a tag ID which directly identifies a
user interface element in the page description associated with the region (or equivalently, a function). All
the tags in the zone of the user interface element identify the user interface element, making them all

identical and therefore indistinguishable. Object-indicating tags do not, therefore, support the capture of



absol ute pen location within the region. The tag I D may have a structure
whi ch assists translation through the tag map. It may, for exanple,
encoded cartesian coordi nates or polar coordi nates, depending on the
surface type on which it appears. The tag ID structure is dictated by and
known to the tag map, and tag I Ds associated with different tag maps may
therefore have different structures. Two distinct surface codi ng schenes
are of inf&K&SE, both of which use the tag structure described earlier in
this section. The preferred coding schene uses "l ocation-indicating"” tags
as al ready discussed. An alternative coding schene uses
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news Stands or advertising posters encountered in public places. Forms may also be pre-printed,
including, for example, subscription forms encountered in pre-printed publications. They may, of course,
also be generated on-the-fly by a netpage printer in response to user requests. User-specific documents
and forms are normally generated on the fly by a netpage printer in response to user requests. Figure 6
shows a generic document 990, a generic form 991, a user-specific document 992, and a user-specific

form 993.

Netpages which participate in a user interface flow are further described by abstract page
layouts. A page layout may contain various kinds of elements, each of which has a unique style to
differentiate it from the others. As shown in Figure 7, these include fixed information 994, variable
“information 995, input fields 996, command buttons 997, draggable commands 998, and text hyperlinks
or hypertext links 999.

When a user interface flow is broken up into multiple diagrams, any document which is



mul ti ple commands separated by slashes (°/'s), indicating that any one of
the specified coomands causes the target docunent to be printed. Although
mul ti pl e conmands may | abel the same command arrow, they typically have
different side-effects. In application ternms, it is inmportant to

di stingui sh between net page docunents and netpage forns. Docunents contain
printed information, as well as command buttons which can be pressed by the
user to P@ﬁﬁ@g? further information or some other action. Forms, in
addition to behaving |i ke normal docygents, also contain input fields
which can be filled in by the user. They provide the systemwith a data
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DEVICE CONTROL
The netpage system provides a mechanism for controlling devices such as television

receivers, VCRs and video-on-demand units.

A netpage can contain printed control buttons in the style of a remote control unit, or printed
playback control buttons associated with individual programs or movies. Playback controls can include

play, pause, stop, start and end. An iconic image of the program or movie can itself act as a play button.

Consumer disk-based video recorders are now available which support simultaneous
recording and playback. They allow buffered viewing of broadcast video and provide some of the
advantages of video-on-demand. A daily newspaper delivered via the netpage system can contain links to
broadcast news video captured in this way some time before delivery of the newspaper, perhaps under

control of the netpage printer.



interaction controlled by gaze. The netpage identifies the device, and is
printed with the user interface of the device in the formof buttons etc.
Bei ng passive, the surface giveds no feedback to the user as to the status
of the device or its user interface. Feedback can, however, be provided
via the sensing device if necessary. The netpage base station (e.g. the
net page Printer) resolves operations on the netpage with reerence to a user
i nterfacd8t4¥GCEt ure previosuly selected by the user fromthe device itself
or its manufacturer, or designed by _ttge user using el enents provided by
the device or its nanufacturer. The following illustrates the concepts of a
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Otherwise the application may send the command code to the originating printer 802 (C2). The printer
802 may be modified to be receptive to device control commands sent to it by a device control
application. If the designated device 600 is directly accessible to the printer 802, then the printer may
send the command code directly to the device (D1). This may be the case if the device is connected to a
network accessible to the printer, e.g. a wired or wireless wide-area or local-area network, or if the printer
and device can communicate directly by wire or wirelessly. Otherwise the printer 502 may send the
command code to the originating pen 101 (D2). The pen 101 may be modified to be receptive to device
control commands sent to it by a printer 502. The pen may be augmented with an infrared transmitter,
allowing it to transmit the command code to the device (E1). This requires the pen’s infrared transmitter
to be in line of sight of the device’s infrared receiver. As an alternative to sending the command code to
the pen 101, the printer 502 may instead send the command code to a remote control “pod” 504 (D3).
This is a device which is installed within line of sight of the device 600. It can communicate with the
printer by wire or wirelessly, and incorporates an infrared transmitter, allowing it to transmit the
command code to the device 600 (E2). Because the pod 504 may be placed in a location which gives it a

guaranteed view of a number of devices, it provides a useful alternative to augmenting the pen 101.



(e.g. Bluetooth). In the netpage system device control services are

provi ded by one or nore device control applications running on servers
distributed on the network. User interactions with device control netpages
are routed to the appropriate device control application via the
appropriate page server using nornmel netpage nechanisms. Various device
control interaction scenarios are illustrated in Figure 8 Wen a user

i nvokes ATAYEYF ce function on a device control netpage 500, the input is
sent fromthe user's netpage pen 101.bg-the user's netpage printer 802, in
the usual way (A). The input is relayed to the application 503 in the usual
way ( B). DEwce€oeiroL OsiectriMempEnput, the application identifies the designated
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which device is current. The URC 519 typically only operates one device in each mode.

A generic remote control 520 can operate any device 569 for any user. A generic remote
control 520 may be printed in a netpage publication such as a television program. A generic remote
control 520 operates the default devices 521 in the device setup 511. If, for example, a household has
more than one television the remote control 520 will only operate the default television. For each device
type, if no default device 521 has been specified by the user then the first device of the relevant type
added by the user is automatically made the default. A default video receiver 522 may be specified for a
specific broadcast channel 523. This can be useful where one channel can be received on several of the

user’s devices 513. The Default Device class diagram is shown in Figure 10.

When adding a device 569 to their device setup 511 the user 800 must specify the

manufacturer 568, device type and model of the device 524.

Each manufacturer 568 has a number of devices 569 and each device 569 has a number of



Each netpage user 800 has one or nore device setups 511. A user may have a
separate device setup 511 for each netpage printer 802 they have access
to. For exanple, a user 800 nay have one device setup 511 at honme and
another at their office. Each device setup 511 has a name 512 assi ghed by
the user. Each device setup 511 may have one or nore users, but each user
800 only has access to one device setup 511 per printer 802. A device
setup 511VAYESE number of user devices >13 associated with it, one for each
device 600 the user can control. Eachkquser device 513 has an alias nane
514 assigned by the user, and has associated with it the manufacturer's
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functi onscammé%@ d6¢ mmetd crirelyinterface ¥4 cpntajstirHormatfon geaui thivenele prnfrélifigctiosd 7. The
$ unct i on sigamihdid ®F t}élizwasags ggthtr@moté @&Kolul?te;feta@ (f@mwnaion @@@ﬁas%éna‘u@rr t he
unction o) nuf act ur er e control ice
specific %‘3 %ép %1% E\’?‘é € 5917811699516 éo pe&%’?ﬁ ‘E‘%F‘m‘ﬁlﬁ? eT%? H2R W@’”&‘é@%éé‘?‘“ﬂ’ﬁm generic
520. The iRematia@ thaGanb¢ @berainged $or dieaigni@nior sxagbieyerV GRcakbeguidgeamb3d wih CDTL
devi ce- SRaGhbid, SRAB Lob@UA Rlon RAG.PRLY of) rifﬁgbey@mma WHf VR, QL wh eh

it was printe uni vers renote contr opera sever al
devi ces WWQWWHCPEE“@@VP@ET@@FW&”“@@PUWWH@S@%@%ﬂ@éﬁé@@§¥@edéV|ce 513 on the
URC 519 to change the URC mode and thereby to choose which device is
current. The U Cfsi%ywﬁ?r’c%ﬂl|IVY&ﬂYefS%95@F%%%'tarvémeé\9f PraSTI IOsEh Shbde. A

generic mpepbin@equesntdsal crbddl i a 0f€ BEL requasya d&\ﬂbﬁﬁdc’é@&ogx@xﬁ tabtyredosied. A A

generic 1.GI0LG telec‘vf&ﬂ&k %’g‘ragzsgheglﬁy 55%ec092u‘ns”5 %S'm el of n}a} B9 G PN eaclfﬁ}e{n%gr* > ﬂf[‘ as

a tel evi $ion prog I ¢ reno D Operat es
devi ces $2>£falnrf° tbhémé@w e@s@éteélafltsﬂm eP‘W 15f00¢ oxemgfprﬁlDéL iforpetipn RO Fedorlas nor e

than one cbifeligisl (& BihndiN\Bte! BRRLEHEQMH: re@gth 2R for B YrdadQRERRLSotREndsf aul t
tel evi sion. For each efaul.t device 521 has been

i
speci fi edbYe Fﬁ%mdgﬁPvgﬁEﬁr¢ﬁﬁ¥F”%g?“ﬂ@?ﬁ@EE%Y"FHEb?%*@bﬁﬁ?“?Vﬁ%mmﬁdded by
t he user ThsPragrinpfdtdulbalabsydiagmaads shbven idlep@eil4.. A default video receiver 522

may be specified for a specific broadcast channel 523. This can be useful
wher e one chanriék Dsuiee Geanyeb clais \disgrapris dlasrared|in Bigurt hd Eaghsdevics S@avdydew 513.

The Def aylstciddWiit & Sdndd %Qh@%ﬂﬁ%&ﬁ h@¥RibinD thElec@st nneN RN RAGIRG @
device 569 to their device setup t he user must specify the

manuf act §MEY1°%E%, Thers ek 4i¥idsd "%Prf&a”i’fﬂd@?goﬁ‘l‘s 5%@%6@9 focd 9%, e“’Each
manuf acturer 5 has a nunber es 5 each ey
numlzj)er 01ch NPAl?llgl §f§§61ay Qelfew a‘eﬁn brg:‘?é?f“ %‘én@% g\r}ir%uéh rodel© gﬂ dﬁ‘ﬁ%es ;kgsom at ed

wWith it axampleetoashtoadshsty mayde hadeblsRBughdlrdelevision, VCR, and cable box. Optionally,
the user has the ability to define a default video receiver device for each channel 533. If the user elects,

via a program schedule, to record a program on a channel which is available through several of the user’s

devices, then the default video receiver, as specified in the user’s device setup 511, is used.

DevicE CONTROL USER INTERFACE
The user 800 typically obtains the netpage Device Setup main page 534 from the Device

Control application’s entry in the netpage system application catalog, obtained via the netpage printer’s
help page. The user may also bookmark the page and subsequently obtain it via their favorites list, or

obtain it via their history list.

The Device Control user interface flow is shown in Figure 15.

Device Setup Main Page
The Device Setup main page 534, shown in Figure 21, lists the device setups for the current

netpage printer 802, and the users registered for each setup. If the privileges setting on the printer is not



i nformati on about the device's channel, date, time and | ength of program
(CDTL) progranm ng capability 526. The renote control interface 525
contains information about the renote control functions 516 available for
t he device 569. Each renpte control interface (RCl) function 516 has a
function identifier 527 and the control code 565 to performthe function.
The CDTL capability 526 specifies the information that can be programred
for the d‘goréé For exanple, a VCR can be programed wi th CDTL

i nformation, whereas a cable televisi. QQ receiver may only be able to be

pr ogr ammed W|th channel, date and tine (CDT) information. The Device

| nf or mat iepavled ltt@s sl &ivﬁcgsream fosthesripwnare Histddi 19 the erivildges Eanh isdabicd des@tyulps611l may
have assqplal Sflpithh theliher & MHIRER (ke L ANARALIHGSE) $288 SR OGF AT
request Created when a user 8 requests a vid roadcast program
to be recbvigeeupsare ligiebl i shed t el evi si on program schedul e 528 contains a
nunber of entries 529, one for each television programto be broadcast.
Associ at ed wi t hSREhthedsas fof Zpagiqwarsevicsptur theyper FresoPRERSAN Bam P2E3F ds
cont ai ni ngtht l:n@nremhaﬁmeb eredibod Rw d&mdaeet@nsﬂe BECgled Msdneighdssie aidrant thoandwor t he
br oadcastDew h§e§ £3.:k9 cg&trol t he user devices

r pation
513 for unatt u8£§unf)rég%r%°?hacg "fp]br}tggavécaesfmf e%ev & dn progranms. The Program

Schedul e cl ass gj.agr %{?P*ﬁ% &Q?}O{Q dche's:i %rt(ﬁprélga DAL LQS&%%W S0 apNgDs Gl.ASS

diagramis illustrat In Figure 12 Vi ce have associ at ed
with it drRasseErr: Merdavics %tqpﬁf%ﬁlf?éfﬁ‘ie@ﬁW!§311°W“éfé‘§&¥ﬁ bi ng t he broadcast channels
avail able withi r}g iyven | ocal X i vi ded into channel

cat egori es 532, 17§ R§vics pdw. ?%a‘]élp?ge Séﬁtﬂ“é”“ B re'lgﬁehsﬁfsaélrtherfﬁ?“?r%dc‘ésf’r\slénda gi ven
br oadcas tde\ddeafanedievﬁas’ﬂtub hf tbaidphicsewe sabw, dfen hdregisteretioigérc@sevideodre lisedanpl e
free-to-air broadcasts may be avail able through the television, VCR and
cabl e box. OptiTwate gan printite fulbdstailhefs reghisred biet oridgvicedy defsina tegDeefsactlt vi deo

recei ver paeMin6e ot de§iRE BntG AR B Gler 839 o Usd: DERR puge%z Rl S For a\ﬁE@ceQntBraogr am
schedul e, to record a programon a _channel which is available throug

several GEVIEHReYS @?ge§4 Hé’{}i‘t&deg“’mf‘%\@ﬁ devife mitares dGviefeper Beds) deice a‘é"é

speci f i ednd the dehelt S és tewilemhic evRels aPighell, IS used. DEVI CE CONTROL USER

| NTERFACE The user 800 typically obtains the netpage Device Setup main page
534 from the Deleoer ca@amavek vappl dever fraomths daxive pojupi Sl bhmessied haghenpyst em

appl i cat @R, Gak ake% th@l%%ﬁbﬂ?ﬁtg Min? ThD BN RAGDRIL PLET538 is, rjgﬁlngd RAY8e The
user may al so booknark the page ‘and subsequently obtain it via their

f avori t e@PAFGPERte ey rem@kidain it via their history list. The Device Control

user interface flowis n F| The

Bovi co ot g it R TR0 wpelore M i vy roipinatfe A80 MRy Vsl nis s s £ or
t he curr éntAdd Net Jeeg®rpiont reinte@Gs2ing ainwsert tgstasismshercaginstrieret fooincleizdm set up.
It the pLiVili&des, 36k A9 Be hbdR ol &hicd Srup Bl nbEAL #87e0C O

The user can add a new device to the device setup by pressing the <Add New Device> button

547. A Select Manufacturer page 548 is printed.

The Setup Details user interface flow is shown in Figure 16.

Adding a New Device
A new device 513 can be added to a device setup 511 by pressing the <Add New Device>

button 547 on the Device Setup Details page 538. A Select Manufacturer page 548 is printed, as shown in
Figure 26. The user selects the device manufacturer 549 from the list by clicking the name of

" manufacturer. A Select Device Type page 550 is printed, as shown in Figure 27.

The user selects the appropriate device type 551 from the list by clicking on the device type
name. A Select Model page 552 is printed, as shown in Figure 28.

The user selects the appropriate device model 553 from the list by clicking on the model



-22- enabled then all device setups for the printer are listed. If the
privileges setting is enabled then only those device setups that the user
is authorized to see are listed. If the user is a system adm nistrator then
all device setups are listed. To print the details for a particul ar device
setup the user presses the <Detail s> button 535 next to the desired setup.
To create a new device setup, the user enters a setup nane 536 and presses
the <New DBV Ge Setup> button 537. Both actions print a Device Setup
Detail s page 538. The user can press .ghist My Devices> 539 to print a

Devi ce List page 540 for the user's own device setup. The Device Setup
user i nt erhadee $ek Device Pefdldeummissr kpdpadens Hown hiRegulde9i ce Setup Detai | s page
538, shown in Figure 21, lists all the registered users and devices for a
devi ce setup. |®nthhgetBevi¢edefaylis fogn 354 thaeser spedilees amdiay wyie §ir éhe deviagSkhe gseor

devi ces afd alsigh! B -deviRGs UR QL2068 BHeloP otk Q@vﬁe'ﬂlﬂes Slednddcng tRfa ;ﬁ‘op‘hﬁg 'cl%t:l?r ed

user or device by pressing the <Details> 541 " button next ? desired

entry. FoP* figs @Pmélﬁ’tq’%/“sﬁf Ut Bkt TEehagee Sl fdevisiop H‘Pﬁd‘nd #’6‘1”“ deRevi ce
entry a rlemecie tetdaviteSseppg®hdndBe foim @r domplet tiehoum pigset RRIAIBMIER 555. The

manuf act Lﬁe%ae Seglg\ll)'et?i?s pta%e%gS lsgpdng (il_ﬁw\g%v hggewaéevu% 11’1 the erllcljce hsl‘t]e defaul t devices to

which this device IS a user or device from

t he device set ug,eQQQngyceggee%%fﬂgﬂg\pgs}ﬁem\{&%lgbutton 544 next to the
appropriate entry. The Device Setup Details page 538 is reprinted with the

appropriate entry renoved. The user can add a new user to the device setup
by pressiusgrs bevisdtiét New User > button 545. An Add New User form 546 is

printed |isti ngT}f'éluLer HpRAIS o[)t%ﬂé it eted Dgﬂcetth‘?SMJnﬁm Dgﬁde@gtggg mgH}JagQ%4 )
i ncl uded |n ;%eé evice Setu A user can onl %ﬁbe i ncluded 1 n one device

setup perS icgs ibRtoR S3NTHE v &1y glshbogkepriathp aige gul subssauely ohain ded ce
setup by tmrrmsmtﬂglstt&}ebtﬁAddlaNEWhEewh@te> button 547. A Select Manufacturer
page 548 is printed. The Setup Details user interface flowis shown in
Figure 16. Addiha@edceNénusbentertee fowiewodeniFgere313 can be added to a device
setup 511 by pressing the <Add New Device> button 547 on the Device Setup
Det ai | s page 538e D&viSelisict40Nmrhafvadt bigwe 2p aefbingigResi vdhighrdeyiece dre agsignshamwn i n

Figure 2@efauTt|§|Q)r‘th%%5tup9 gb eﬁﬁte HehBte ARMH ST ea @Bﬂﬂifoaﬁ;}é&ﬁé deRt Ot 1RMifckonl theSt DY
clicking the na ect Devi ge 550 is

uf act urer
Dt e S B TR Soat erfl e BEn Soriscrtr R BB I arertdvi ce
t ype 551 dévicetpetifieremis tonlpyl 5D wikdnlyppote thi gevide vinee attlyqep of iemenoteAoBel. act  Mbdel

page 552 d'é@ceg,gelciﬂz Bote @é@ ggr\éxr})faﬁ1&lflte%gggn %o {yft;selr E;rt m%%&?s%o M@‘d ot

appropri ate device nod rom-t I ng on
NPA149- S@erate any other television.

The user can press the <Create URC> button 556 to print a Create Universal Remote Control
form 557, as shown in Figure 23. This form lists all the devices in the current device setup. The user
selects the devices to include on the URC by checking the appropriate device check boxes, and then
clicking the <Print URC> button 558. The Universal Remote Control page 571 is printed. An example of
a URC page 571 is shown in Figure 25.

The user can press the <Device Setup> button 559 on the Device List Page 540 to print their
Device Setup Details page 538.

The user can press the <Modify Defaults> button 560 to print a Modify Defaults form 561.

This form allows the user to change the assignment of default devices.

The user can press the <List Requests> button 562 to print a Request List page 563. This lists

all the video broadcasts scheduled to be recorded for the user’s device setup.

Remote Controls
There are three types of remote control. These are the device-specific remote control, the



O -23- nane. The Set Device Defaults form554 is printed, as shown in
Figure 29. On the Set Device Defaults form 554 the user specifies an alias
nane for the device. The user then assigns this device as the default for
one or nore device types by checking the appropriate check boxes. For
exanple, the user's VCR may be assigned as the default television tuner and
def aul t V|P(1§(3 recorder in their device setup. Wien the formis conplete

t he user presses <Add Devi ce> 555. The Device Setup Details page 538 is
printed, show ng the new device in t heqdevice list. The Add Device user
interface flowis shown in Fi gure 18. User's Device List The user

t ypi cal | yunptsdirarstet dogrolJeed the gdDeric rereotd foptrol SAQick preifit ing ubearsab emBetenprolvai N
page 534 . shieatoy Me JBVEGERTeRbE @&%éé@%@dﬁﬁ SRk pmatﬁﬁsssgchbaq Lk the
page and su%sequently obtain it via their favorites Iist, or obtain it via
their hi st hgyles The Device List user interface flow i s shown in Figure
17. The Device lnI]St 540 is ?uwn in_Figure 23 nd ép tes whi_ch devi ces
are assigned as 'd3PETTES B LEAUFTOR BT n"f‘H "SR oM Phage 570
for a spetinfifagureeiti £ eatulfietutssdiy ovide kisironn hdyege reheate cxmtrcnmh caflibe pricaedpl € of a
devi ce- sp[gecds%ogdglﬁh@w sion renote control 570 is shown in Figure 24, A

devi ce-speciftic renote control 570 will only operate the device narred at

the top of the wmtmeus@r%sre% rem@te Y1 aBorSRGGbrcHE rehBREOdBoIGRIUCR] cohtfi @
particular television wl d\é operate that one television, and will not

oper at e GRYHOR&PRT W) tE"v‘ipB’i‘)Brr‘?te ﬁ'*é“ ke ‘“cta?l“sffr sgledics P JHislsiemningges kst t on
556 t 0 prdevite aad Gerefate ehedevioc@tosdl Renote Control form 557, as shown in
Figure 23. This formlists all the devices in the current device setup. The
user sel ects thenigesa caste cantplndl ididusgried i d&igWRES bihe dbvée being canhidled ppz opr i at e

devi ce CheGKPRXBS coBs hé?@mmecpﬁf 1%Kﬁoﬁg(s£t%e Eaevfas alHB%nel%UtrtJn%& ﬁéﬁsseaf he

Uni versal Renpte Contr ol $r| nt ed. An exanpl e RC.page 571
i s shown PrreEPyiPet é@’ceﬂ?é‘ﬁ&?é’t"teéﬁwob 7888 shope indigwg 24gis §é‘i°ij‘f5"l~ “thf‘ts‘ﬁﬁe 559 on
t he Devi aeerldevsde. Bag@hdndhk dser pdséelit rénko® dontrdDBMios 86551 M&vﬁeipadlﬂicsorplaﬂﬁsa538 The

user can rpm Scontr h?ne%M?dl i DEf aUA {hgrefob ! t e\l;llce5r9<9dtet Of tl?g éewce g}aln contrfo}{ diDEf aul ts

form561. orma Iows STHE user e assi g ef aul t
devi ces. Kiva. user can press the <Li st Requests> but t on 562 to print a
Request List page 563. This lists all the video broadcasts schedul ed to be
recorded for the SErCoRrolRIIPE eh5dptstsiatehiitbt e oSl Enctipfet 18, Wither Wifkee t ypes
of renot eucit dakifier TN e enigue Briththethel vieemsRB.CTHe fevice M@ i€ dMrénddd, int e

manufacturer’s database to look up the RCI (Remote Control Interface) function 516 control code 565 for

the required function identifier. This command code is then transmitted to the user device.

The method of the transmission may vary depending on the device’s capability and the user’s

pen.

Scheduled Broadcast Recording
A netpage published television program schedule 572 contains a calendar of television

broadcasts giving a description 566 of each program, and channel, date, and time information about the
program. Each program listing may have associated with it one or more buttons 567, as shown in Figure
30.

The <Record> button 567 can be used to program the user’s default video recording device to
record the requested broadcast. The request 568 is stored in the user’s program request list 573

(associated with their device setup). The Record Program user interface flow is shown in Figure 19.

As a more advanced service, a program information provider can send updated program
information to the user’s printer, or can add program requests to the user’s program request list 573 on a

regular basis for a user’s favorite programs. It can also automatically modify existing requests if program



NPA149- SG 0 -24- universal renote control, and the generic renote control.
Devi ce specific and universal renote controls are printed by the user.
Generic renote controls are printed in netpage publications such as

tel evision program schedul es. The appearance and functions of a renote
control will depend on the device type, manufacturer etc. A manufacturer
may provaﬁ gglr own net page renote control which can be printed by the
user When the user presses a renote control button on a generic
renmote control the device control appbki-cation | ooks up the appropriate
default device in the user's device setup. This determ nes the user device
and t her ehfometidniveangeevi ce nodel . A universal renote control 571 is
illustrated in Figure 25. The device being controlled by a universal
renmote control is determned by its node (set when a device alias nane
butt on 58¥EWsLlipSessed on the control). A device-specific renpte contro
570 as shown i nAFRuljished ri24s steryaas bdve ah edsovintbd videoS¢lipginé pritisieplaydheki ofrol Thus
when the ysgt presses a renote control button 565 on a device-specific or
uni versal renote control the device alias nane, and therefore the device

nodel , of the dguiic® nBal digs &AMk bRAEE sbrite tikIMe 1A nEv@s’H&terels GERELPL, AUt ton
565 is associated with a renpote control function 510, with a uni que

functi on "FHERPTIETAI2-519 PIRIF 894 anfet ATTROU Y troRHPlSkeT R e to therioadeaiaed npdel
i s referewoddhd brotdast onreha wfs@tstdukmseds vdai gbadey §yseh 00l Mﬁbxh@&mf&ﬁhtxoﬁReWDt e

Cont rol lﬂﬁsﬁ%@&ﬁ)thé“&%gh&r}o e} elﬁen tsegggf“on pgéaff E)erbr(%aﬁ & ! equi red function

identifier IS commman ransmtte user device. The

method of the tmra&mq?;ng@wnm wsxto@ec%% Ia@acmf&l@@roﬁ@am Gileo Sii C@%@il ity
and the user’ hedul ed Broadcast Record gy netgage pu

tel evi si (5‘??%9?5@‘:“&1%‘ Bastrevsp Ereeyder ttBntse s tault \eslﬂOéwa (ontrql aptiens gy diglude

br oadcasphy,gloy,ishg navtide safiept frame. 566 of each program and channel, date, and
time informati on about the program Each programlisting may have

associ at ed mnthMm@ﬂUmecﬁwmﬂnﬂ@lbmtwmﬂsmﬁﬁﬁwwaﬁosh0MmchnAFngw@aaaﬁ1sThe

<Recor d> pRUIhoR (RGkr SARAR, HSRLul QAL QBTANADe user's defaul t video

recording device to record the requested jroadcast. The request 568 is
stored in the user's programrequest list 573 (associated with their
devi ce sehispjal CoheolRecord Program user interface flowis shown in Figure

19, As a more advantede gl #vREeonfol YR Ao QTR diRDalehtd VG ovG3ReS ENd
updat e rogra
P E:)ontegt The system administrator can set the allowable content rating for particular users. A user without

the required authority cannot operate a remote control to view rated channels or broadcasts.

CONCLUSION

The present invention has been described with reference to a preferred embodiment and
number of specific alternative embodiments. However, it will be appreciated by those skilled in the
relevant fields that a number of other embodiments, differing from those specifically described, will also
fall within the spirit and scope of the present invention. Accordingly, it will be understood that the
invention is not intended to be limited to the specific embodiments described in the present specification,
including documents incorporated by cross-reference as appropriate. The scope of the invention is only

limited by the attached claims.



information to the user's printer, or can add programrequests to the
user's programrequest list 573 on a regular basis for a user's favorite
prograns. It can also automatically nodify existing requests if program
NPA149- SG - 25- information changes. News Cips A published news story can
have an associated video clip and printed playback control buttons. A set
of news c&jggsgan be broadcast sone tinme before the newspaper is delivered
to the neﬁpage printer 802. The printer 802 can be instructed by the
publisher to listen to the broadcast -@88@ record the broadcast on the
user's di sk-based video recording system Cip indexing information is
transmtted with the video clips, for exanple in the closed caption part of
t he broadcast. The buttons printed Widimshe news story control playback of
t he broadcast video clip fromthe wuser's default disk-based video recorder
to the user's default video nonitor. Control buttons may include play,
stop, sl ow notiAncondnderf s@ete for asBoteAn@bhgsilihy pe fadctiohdepd acddvice, Thé he

vi deo- on-demand (VOD) video clip. AVOD video clip is broadcast to the
user on ORIV SYHEMCAMPHFNE: party VOD supplier. Parental Control The

Net page device ¢ r. t n. . US [ cont rol
over Tated cort ot MerEdS EFUEATHRAR: ISR ALY FRIEE DBaeE R Cont et

rating fdnclpdingi Hulser initSRES cleMettSSindv)ichaed datd RienfiBand pdioas bhid dr cannot
operate a renote control to view rated channels or broadcasts. CONCLUSI ON

The presédperfaefienti on has been described with reference to a preferred

enbodi nent and [ i.fic.al rnative enbodi nents. However, it
will be appr eciaa{éggggge\g%%gge?&% ?’9 & r%Cn V{”ﬁjefhe FETSURHECT FEMEES H: tre%ld nunber

of ot her pdb@dimeMecoddd biein 1@ vidigny bh@s entsiaegsd;i cal |y described, will
also fall within the spirit and scope of the present invention.
Accordi ngly, i taRintgr agaptach Heteseivothetonded date trapgmidad ifiom the sensing devinsded to

speci 11 o3ty Bl pERREI R eBlIE PR Rubi GriBireu e B B Flbariar as
appr opr i ahe furfilte op&akie t®feliy e nBNENSS B irtérablintto al de¥ide@Entd dpPRcafohached
clainms. NPA149-SG 0 -26- CLAIMS
2. A computer system for remotely controlling a function of a device, the
computer system comprising:

a user interface, the user interface being printed on a physical surface and
including: a) user interface elements, and b) coded data identifying the user interface
elements on the user interface;

a sensing device operable to interact with the user interface elements, and read
and transmit the coded data in the vicinity of the interaction; |

a printer adapted to receive the coded data transmitted from the sensing device,
the printer operable to decode the coded data to determine a nature of the interaction

and further operable to relay the nature of the interaction to a device control application.

3. The computer system as claimed in any one of claims 1 and 2, wherein the
device controi application is operable to determine an appropriate device command
based on the nature of the interaction, and send the device command to the device.

4, The computer system as claimed in any one of claims 1 and 2, wherein the

printer is further adapted to receive from the device control application an appropriate



1. A conputer systemfor remptely controlling a function of a device, the
conputer systemconprising: a user interface, the user interface being
printed on a physical surface and including: a) user interface el enents,
and b) coded data identifying positions on the user interface; a sensing
device operable to interact with the user interface elenents, and read and
transmt NtPQ1§9_ggded data in the vicinity of the interaction; a printer
adapted to 'receive the coded data trangmtted fromthe sensing device, the
printer operable to decode the coded-data to determne a nature of the
interaction and further operable to relay the nature of the interaction to
a devi ce devitt commapg bakdtonahe natdre oA tieoifpifaetiorsyst em for renotely
controlling a function of a device, the conputer system conprising: a user
interface, the user interface being printed on a physical surface and

i ncluding: a) r.. f ; ) A Ldenti fyl t he
user int gffaceﬁglcglr?\%%% Sgsﬁg?%é%g%g%& }nn@gqu? gt\ggggﬁg%%glhﬁtg& %e |e(¥:a]<fabYéo%gr abl e

t o i nt er aedd e tdbvitheorumend toxhedéwece el ements, and read and transmit the
coded data in the vicinity of the interaction; a printer adapted to receive
the coded data transmtted fromthe sensing device, the printer operable
to decode the e ata to determne .a nature of the interaction .and
further Sper abi 2erigid, SERETh IR ALY e enhy T BB O Cone o
appl i cat ifgfher operable@o GedERH REMIUSE pAMeATeCdppidfRltd devaddycodiiBardll afd sérdds 1 and
2, wherein the device control application is operable to determ ne an

appr opr i dhecappeapirigte deyraeeammandde theotevidée nature of the interaction, and
send the device command to the device. 4. The conputer systemas clained in
any one of clainms 1 and 2, wherein the printer is further adapted to
receive f7rom t e demipGRr 6@ Ak cBidRbd GRAOSMAGE BP PRI N AMRSeRG O
_27_ device command based on the nature of the interfaction. 5. The

conput er theyseemfeatace lamenig represginafunctionssiglectsid nranh thepgroyn eansiséngpér abl e to
send the device comand to the detvi £§: 6. The conputer systema clained in
claim4, whererASERS ATEVISe I PGEEUeds ¢ urther operable to receive from

the printer t hgeleﬁglrgcgqruh@e;@ tg%ipggoﬁgéagrand, and send
- establishing a default setting for said function;
- establishing a default setting for said device;
- registering user access to a device function;
- authorising user access to a device function; and

- issuing a command to have said device perform said function.

8. The computer system as claimed in any one of the preceding claims, wherein
the sensing device contains an identification means which imparts a unique identity to

the sensing device and identifies it as belonging to a particular user.

9. The computer system of any one of the preceding claims, wherein the printer is

operable to print the user interface on demand.

10. The computer system as claimed in any one of the precedig claims, wherein

the printer prints the coded data at the same time as printing the user interface.



t he appropriate device command to the device. 7. The conputer system as
clainmed in any one of the preceding clains, wherein the user interface

el enents represent functions selected fromthe group consisting of:
selecting a device to be controlled; selecting a function to be perforned,
establishing a default setting for said function; establishing a default
setting Kg;mggéd device; registering user access to a device function;

aut hori sing ‘USer access to- a device function; and issuing a command to have
said device performsaid function. 8-28he conputer systemas clainmed in any
one of the preceding clains, wherein the sensing device contains an
identifiddti on Theassnputdrehstempmsrdamad miagyend dethei grycelding dléienss emmsieirg devi ce
and identifies it as belonging to a particular user. 9. The conputer system
of any ortle efdedatads %WH%IHHHISH%‘? infhe visible SPRSUBRY nter is operable to
print the user interface on demand. 10. The conputer systemas clainmed in
any one of the precedig clains, wherein the printer prints the coded data
at the same ti Mhea®niPutditsysigmt dvecluigedd inngrdnecs. thiNBALEIInSGldms 2Brthdd. The
conmputer systemas clainmed in any one of the preceding clainms, wherein the
coded datcampgisigggsitagabaseafor feeming & ririevable rererdvif $ped eser puenfacgrgenaratedThe
conput er S clal. i.n_ah of . i cl ai further
conprisiﬁgéh&%ghg%ggg%Fﬁﬁq%@%ﬁ?%%bggggg%F%@ggﬁéaﬁgggg mé?%éggﬁ&user
interface generated, each user interface being retrievable by using a
identity included in its coded data. 13. The conputer systemof claim9
wher ei n, 18he prlibstcempiise bystas of clgim §i weprernaths printsr insilyrdgs adpindies pegess .

for binding the pages.



