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present invention relates generally to device control and, nore
particularly, to a method and systemfor enabling electrical or electronic
devices to be controlled through distributed conputing systens. It has
specific application to the operation of a device involving a printed
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a new net hod and system for enabl i devi ces to be controlled through a

conput er 8§ &mEiges dfpmersyqnd &maa%‘i%“lf'f‘e?%?"FFéo"ﬁlFtég*’éfﬁ?“f‘?W@ﬂ’F”r on provides for a
met hod of enabl bﬁge %ul%l%gnit a(.:n e;[ltgrltainpn%nt equipment is increasingly neiworkable - 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
confrolled 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




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 NPAL 49-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 nghNPA149-3Ghe conputer system indicating data froma sensing device
regarding the identity of the control,interface 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 confrol 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 v¥RM49%$€¢ 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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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 sone 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 NPAI49-SG -5 at |east one device. Wilst the novel
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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 embodiment, the interactive form includes coded data which is ndicative 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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. 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 interface can be provided on the device itself by the sane neans;
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 exanple, a device control interface according to a
preferred aspect of the invention can be printed onto or attached to the
surface oRPA49tSGy to provide the user interface to the toy. An appropriate
sensi ng device can then be used to |nt;ract with the user interface,
comuni cating by wire or NPA149-SG -7 Wrelessly to either a personal
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Preferred%&h@ﬂﬁmﬁémméﬁﬁbdlnents of the invention will now be described, by
way of non- limting exanple only, with reference to the acconpanying

dr awi ngs, e 1is a schematic of a the relatlonshlp bet ween a
sanpl e pr?hﬁégﬁﬁﬁgﬁﬁgﬁg§h&ﬂﬁﬁe NGHI i ne page description; Figure 2 is a
schemati ¢ vi ew fergedi ¢ ethercrbeimsst dfidisrinvntive tyilhgey predescritednéy pagef pri nter, a
net page piageng c&Sipkakly, ailGef@cdelh B gQodpiR) ih LR mS@fier; Figure 3 is a
schematic view of a high-level structure of a printed netpage and its

onl i ne pakjgrdéedcs kqptmatn of kitguelatiodshipl RtwaerDh Sdmplti eMited RaMied ghdditsShlindGlagly € of a
net page tag,. ﬁhgure 4b is a plan view showing a rel ationship between a set
of the tags ghown in Figure 4a and a field of view of a netpage sensing
devi ce i neihaer fsQrsmeﬁﬁtlcalewgﬁg&acgﬁrbem’: !:rgé"ﬁeﬁ)aéapeh S rBpik %@ntéf' Mtp%él%\ﬁ%ng an

alternative structure of a netpage tag; Figufe 5b is a plan view showi ng a
relatlon§ﬁVﬁ'%@Pﬂ%@ﬁe%?gﬁwmﬁ?“The tags shown |n Flgure 5a and a field of

view of aFlgu?et ﬂ gs%hesmea ic v1e of a gL Eﬂgel Istpucthrg %f 'I 19"1];1% netpage anc(:l9 it on e pgge r335':1'1pt10n;

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 5a;

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;




Figure 5¢c is a plan view showi ng an arrangenent 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 - 8-
Figure 8 mi@-sschematic view of device control interactions; Figure 9 is a
schematic view of a device control class diagram Figure 10 is a schematic

view of a default device class diagranf” Figure 11 is a schematic view of a
devi ce inf L L Ol 12 is a schematic view of a
devi ce cha%gr{éer? ?aess ld?Igw?#éiﬁ‘]%e%%m“ﬁelg%ﬁ%fs a schematic view of a renote

control cliggso @k 3BERRL v1e‘Ebel&E»€?cejcéltﬂo§cla§s f&hgmatic view of a program schedul e
class diagram Figure 16 is a schematic view of a device setup user

i nt er f aceFiklrOVE is a fchgafievievlorb SefAlt 96R AL IdRghew of a setup details user
interface flow, Figure 18 is a schematic view of a device |ist user

i nt er f aceFiglroW, is a fehapatievidOf h Sevize Bildneaiad ¢los diageam; of an add devi ce user
interface flow, Figure 20 is a schematic view of a record program user

i nt erfaceFIEIFQ)WISa?h@g@?@l%ofﬁée‘f&eel@mlql?éﬂdlﬂgraew of a device setup main page;
Figure 22_is a schematic view of a device setup details; Figure 23 is a
schemati c W%Wlbafscynﬁ%c\/ved”é’f?r%]f’wc‘lﬁi“@‘&aés a5 a schematic view of a

uni ver sal ntro a schematic view of a device

specific ﬁ“%)" bt Sége&%ctvr’eg ofh gplg—’%r@rﬂfcgedrﬂjé c‘%%“ dﬁgrglahenatl c view of a universal
renot e Coﬁglré)l@z%ﬂcﬁleﬁfa§c\?r%vdf§ e%lcégeplg %n%rfé/ %N‘éof a sel ect manufacturer

list; FigOr IS a scC |c Vi ct device type list; Figure

29 is a SEREOBLL LBl Y Ra SEhEhis IRABLerfick 8w, Figure 30 is a schemat i c
view of a set defaults form and Figure 31 is a schematic view of a

progr am seifedisliea schNAdARwIBa dfice list user interface flow;
Figure 19 is a schematic view of an add device user interface flow;
Figure 20 is a schematic view of a record program user interface flow;
Figure 21 is a detailed view of a device setup main page;
Figure 22 is a schematic view of a device setup details;
Figure 23 is a schematic view of a device list;
Figure 24 is a schematic view of a universal remote control form;
Figure 25 is a schematic view of a device specific TV remote control;
Figure 26 is a schematic view of a universal remote control;
Figure 27 1s a schematic view of a select manufacturer list;
Figure 28 is a schematic view of a select device type list;
Figure 29 is a schematic view of a select model list;
Figure 30 is a schematic view of a set defaults form; and

Figure 31 is a schematic view of a program schedule.




DETAI LED DESCRI PTI ON OF PREFERRED AND OTHER EMBODI MENTS Note: MenjetTmis 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/ AUOO/ 8¥84Fcand PCTI AUO0/ 00578. It will be appreciated that not every
inplenentation will necessarily enbody,all or even nost of the specific
details and extensions described in these applications in relation to the

basi ¢_syspefhuEBNRYERIPTIdIPOF BREFERNED ARBTTHEREMHbbMEN conpl ete form

to assist I n understanding the context 1n e pre erred enmbodi nent s
and aspects of I\fo{éa\d&ﬁjaﬁﬁmﬁdd&ﬂ@l@éf'sﬂﬂrﬂ?&ﬁﬁ{@steﬂeh PR Augfsummary, the
preferred formof the netpage system enploys a conputer interface in the
formof a mappeth deiprtfacs embdiatient, te inRenfBlYiS tadBurdUs WER euﬂwm fdipagaiRinaikas
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or i nvi si htiavooass 1detiraedobos 1 e per/XNBYo/doBRt nawiuo&aip QHQE&Y th@ ok Qé‘erﬁﬂpped
surface yj el ds an unanbi guous map ref erence ﬁ he map and anong

di f f er ent MREPEatieh &Il 85T L FRods e R oY 6%%%%@%4%&4 ?X&HS‘%'B%%“"‘*C* eat ur es
on the nappede spplifafi@n,in adkaios tCihe ibmicodyirad. i uwe@aNhd §ste@tiy Hauded hagatbson map
ref erence | i.ce us with th ed. surfagce. The
ot or mat | PR ainE sl hgBEHRlp e SRIOER B Helold iBoRARR W 3
|nltlatedmﬁvﬂﬁﬁéwﬁﬁﬁpﬁﬁ@w system on behal f of the operator in response to
the operator's _interaction wth the surface features. In its ﬁreferred
form the netpa&br§9§?%ﬁ$%%ﬁPW??WS@”FH%ﬂﬁﬁﬁﬁﬁ%ﬁmﬁﬁm@ﬂﬂméﬁﬂmﬁﬁﬁﬁ ficitfer act i on
Wi th, net@a@esmmﬁh@ﬁﬂsmma:@agesm@ﬁaaﬁﬁmmu@hﬁ@hﬁﬁ§mﬁﬁdwsmagﬁﬁmmﬁmmﬁad on
?::]]Ejlo::]?r;%ll Ig%mi%éedgﬁ{]cg fer SH gn %ﬁe md gtgferﬁgc;esg (Qm {tulé{,ﬁl%il bt(\’rﬁn ap%%ole)rlzﬁl%se{lsmﬁ { evuie Pages.
|nV|S|bIeDﬂ%W¥Hem®h%ﬁﬂ@@ﬁ%mmﬁmmﬁyéhﬂ$h@mFﬁkﬂwﬁde@Eﬁmm&ddwﬁheveﬁymbhe coded

dat a, Cananb@efm&ﬁﬂ%‘r@ﬂ kwy 1D 2 QB &R dnYneliEBGH Mfa&%&ld@&ﬂmﬁrﬁ%ﬁ%ﬁab Berdn@: t he
net page Y active buttons and_ hyperlinks on

referred for
ach pageb e, g it Bubirit ATERY "Bt % GPUG AR ORI ITORAPE S ho
net wor k  ofeattres @itigmasbpeg isefaet enced itfamation ednio rdtries@irbaed on thap roftrenceshgptiedrent
text writdeichinaRd o indRLRANA el MORRIAAA! hik LRk 000h EROnARM, GoNVer T ed
to conputer tex In the netpage system oW Nng forns ed in.
ot her enb¥HIERekare §lit‘§‘ﬁ‘%1‘tyl}?f’é‘§ml"éf‘é @fsﬁ’é @n Bwaléofﬁ'@tqaw@ in Iéﬁpénsaéﬂtbﬂ*@ﬁfiﬁferai ly
veri fi ed, ndabtRivAighesueriaiRiuGe transactions to be securely authorized. As
illustrated in Figure 1, a printed netpage | can represent a interactive
form which can beits frafdried thr.hdmetppdeeytemerlidsob ke projstioadt] apd howmntiheacpen nt ed
page, andwnhehe%gers Ofte&akd ;)é%e’s oV e, é%%mzygdqmgesgﬁ}m B6H Yk giz,sr &%mer%qmt he

net page y em The exa eques OI’ m cont al nl ng nane
but which work like mteractlve web pages. Informatlon is encoded on each page using mk which 1s

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), Ntro4s-s@l | ow t he net page systemto correctly interpret input via the
net page. The submt button 6, for exanple, has a zone 7 which corresponds
to the spatial extent of the corresponding graphic S. As illustrated in

Fi gure 2, G i.bed in
our - ar 1LRS 6 RRAR B TissPB SBRAE RO UL Wl bk RS R

net page pfadee @Fa 36(9‘2“3‘1 #5rf cpHipcianiebtaes tisina Evisibly i Th?tcprr@poafblpﬂ nam@nf)tmn 5horre
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day. It alsq G@%el{p&e%ﬁmr%faqQhort%mﬁéﬂtaéﬂﬁ’hnk@ortab' e and m niature versions.
Net pages printed at their point of cConsunption combine the ease-of-use of

paper with the Thd ﬁ@agmﬁﬁr mdplhﬂa&@rﬁ%lomnyh gt d%&ﬂe@h&fuﬁ%lﬁe}/@%}m&&'m As

shown in net racts data on a
print ed nf¢€§%&fo%wa O‘Mﬁﬁﬂf’@ﬁ%@ P‘%“i’% %9%%?6’(19a‘\%'f%wgdéhvreaa?rwdlﬁﬂﬁw t he
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the relev . Vel A6l cidedd 5 ate

ci'r cunst ar LAy REGR-EAY G RREY Ohut | febnal BRELE! ShALPAT D ERPLBRUER Ot on
conput er ‘éf]BT"t%]i’ee for EfﬁﬁPlPrg"a“ aﬁuﬂéﬁdﬁé@ﬁa@éanaaﬁemwh@afhﬁ GNMEE PRPSiS frs compyeed,

appl i cat i @eh 8&f VQErsyheh, Red Ubﬂ@a]&@ﬂ’td:le@oﬁrﬁﬁrﬁiﬁ%@em?s(bhm!&d&@ﬁu{ﬂé Rbhe @. t he

originati rinter. Th age systemis nade considerably nore
conveni en{jglscpco?ﬁs m{ablet?pégersg E%@%?%e RS Y58 ng used in conjunction with

hi gh- speed mi crgsépa%gstlsrfm hanl & @1 %m&m&%@ %@%ggomklo Elaper(NEMLL TM
printers, for exanple as escrl dinodr earlier applicatio

PCT/ Auocvm%'?@ssanﬂﬁﬂefﬂﬁfé“%&aéf“@r%‘an%wm of this technol ogy, relatively

hi gh- speed and h| quallt rintin |s made nore affordable to consuners.
Inits preferr eés “Wét ’5%1‘&8’& T 1A HAdeensd 1R L aggipted netpage
characteri &tilcmsmnmﬁcatas, tip adioktirogatadio g e gractacrien, to 8 udprgagringer. Jot pibiker 601
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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/AUM/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 consunekrPAgs9-360i nt of view. In other enbodi ments, the netpage systemis
hosted on a private intranet. In stiIH ot her enbodlnents t he net page
systemis hosted on a single conputer dr conput er - enabl ed devi ce, such as a
printer. m&%ﬁﬁepﬁpglé @Er!at@@nl? (fvré?goﬁnelt% f)'gutm loggé Re‘?lge%y nﬁets\%-ﬁrlgue?{n% e
configured to deliver print- oI to net page print
Perrodrcawmb%bﬂwd§Wﬁﬁﬁ%“%ﬁ@md@Pﬂvémﬁﬁdaﬁm%ﬁﬁﬁmﬁamﬁvmtGKEU%édﬁﬁbWﬁgm netpage
pr |b Int ers Mmalgpmerspseea}swlu mgeramﬁoﬁumlyqa&tvillrt&rdfd}a Berla@tacdéﬁtﬂﬂééﬁ% §conRﬂfe§@na| i zed
publication ormatted accord ng to indivi

profil es. ’&ﬁ ?inew In olher e %odnn%l ash‘Ih%net%%e m s st? S%%agtf: tmtrgrﬁg,qrh%{']ﬁfg? of
pens, andﬂdméenﬂ@aﬁnﬂw@k$Wmnh1mawymmum®bnmmhwnempm@®rpmmmiewsesmmaime
preferred,ippl enentati on, each netpage pen has a unique identifier. A
househol d may have a collection of colored netpage pens, one assigned to
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net page registration server conpares the signature captured by the netpage

pen with a pr ew&e@em&@%ﬂkeﬁrﬁ@m& 19 R bH By n@fhﬂepwpag dndl 2 b BN ERH cat e
the user's identity to an bi onetrics can al so be
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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 morning 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
actval 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 aitributes 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 whlch 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
recoghize the page 1D and position on every interaction with the page, since the interaction is stateless.

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




A tag is sensed by an area i mage sensor in the netpage pen, and the tag
data is transmtted to the netpage systemvia the nearest netpage printer.
The pen is wirel ess and conmuni cates with the netpage printer via a
short-range radio link. Tags are sufficiently small and densely arranged
that the pen can reliably inage at | east one tag even on a single click on
the page. It is inportant that the pen recognize the page ID and position
on every Nemiersgction with the page, since the interaction is stateless.
Tags are error-correctably encoded to Sake thempartially tolerant to
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the effect of $§%lmgrp i nduced by the surface or by the sensing process.
The tags Prevérdsiy“tile the entire page and are suff|C|entIy snall and
densely arranged ca l.east . on even on
a single click gn ;%rht%;ed e oﬁve t, eacl;' taﬁﬁ:ont 3R a¥ easil)h fogaflﬁed mv%rl;]anli, sg'g% dm %&h t he
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typically contajns 16 bits of ta D, at least 90 bits of region ID, and a
the region ID encoded n the tag 1s therefore synonymous with the page ID of the page on Wwhich the tag

appears. In other embodiments, the region to which a tag refers can be an arbitrary subregion of a page or
other surface. For example, it can coincide with the zone of an interactive element, in which case the

region 1D can directly identify the interactive element.

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 ID 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°° (~10%" 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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interleaved fashion.

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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number 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 latter
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.c. 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




possi ble orientations of the tag relative to the sensor, it is also
possible to enbed orientation data in the tag data. For exanple, the four
codewords can be arranged so that each tag orientation contains one
codeword placed at that orientation, as shown in Figure 5d, where each
synbol is labelled wwth the nunber of its codeword (1-4) and the position
of the synbol within the codeword (A-O . Tag decoding then consists of
decodi ng Brfg4ss®deword at each orientation. Each codeword can either contain
a single bit indicating whether it |s the first codeword, or two bits

i ndi cati ng which codeword it is. The Igtter approach has the advant age
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added to difagsdiath Aokt QRink @hdple@bdd “@fbct-indicating” (or ¢ “function-indicating™) tags.

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 inwevesGe, both of which use the tag structure described earlier in
this section. The preferred codi ng scq?re uses "l ocation-indicating" tags
as al ready discussed. An alter natlve odi ng scherre uses
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arrows aruer|aphan 4pe]d:amnt (ﬁenerlc documents may be pre-prmted pubhcations such as magazines sold at

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 patticipate in a user interface flow are further described by abstract page
layouts. A page layout may contain varions kinds of elements, each of which has a unigue 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 commands causes the target docunent to be printed. Although
nmul 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 conmand buttons which can be pressed by the
user to remuests further information or some other action. Forms, in
addition to behaving |ike normal docungents, also contain input fields

whi ch can be filled in by the user. Tﬂéy prOV|de the systemwith a data
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DEVICE CONTROL
The netpage system provides a mechanism for controlling devices soch 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 simuitaneous
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
broadeast 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 Pr | nter&)[ resol ves operations on the netpage with reerence to a user
i nterface Structure previosuly sel ected by the user fromthe device itself
or its manufacturer, or designed -by ifae user using el ements provided by
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i ncluding_infrared and o _ _
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 instailed 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 givesita

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 normal netpage nechani sns. Various device
control interaction scenarios are illustrated in Figure 8 Wen a user

i nvokes anpadl@wsizce function on a device control netpage 500, the input is
sent fromthe user's netpage pen 101 tgQ the wuser's netpage printer 802, in
t he usual may (A). The input is relaygg'to the application 503 in the usual
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which device is current. The URC 519 typically only operates one device in each mode.
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A generic remote control 520 can operate any device 569 for any user. A generic remote
control 320 may be printed in a netpage publication such as a television program. A genetic 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 nanme 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 511 NHHESP nunber of user devices 513 associated with it, one for each
device 600 the user can control. Eackyuser device 513 has an alias nane
514 assigned by the user, and has associated with it the manufacturer's
devi ce nnm@kmlﬁﬂoﬂﬁﬂUkaaamE@ﬁh}dﬁ%l@@mééﬁ“aﬂntB&Mﬁmﬁuﬁﬂabﬁ&mﬁésﬁﬁﬁﬁée

control s ont.r e.used a user 800 authorized for
t he devi cgl}og% o an%}itt Ae‘"éen%o%a"n(?gn ofm% Fd %ﬁ%" 3%[?%‘& CHAL} BogramEsnt r of

functions C@@‘lt!as?éoﬁe agmete opitrohinferface é%c;hntwsvlhforalaiﬁm Rdut therreinoke pdnirdlifanctidnd 7. The
function § R‘Sezmillaf)l'e &br @Zevic@ sk q_gcht IQmotle Q%oluﬂte;fg&@ (REH tﬁfn&log GP8lGas A 6&1{1{5191{ the

function from ufacturer 568. A renote control @{ evi ce
specific §T§ rJﬂ?@@r de§i§“fﬂﬁé°P%Eﬁ?@&ﬁmﬁﬁPéhﬁﬁQﬁL6WémHé 6esperifiethe gener i ¢
520. The Rémmiten th@@dﬂth‘e@ogl@llnﬁsﬂ‘mdhe&gmmdrﬁxa&bEW’V(imcaﬁaegﬂdi&nﬂ&d whh CDTL

d th f whi ch
: ?V:Ngg Bflglﬁ)lniédg n, %%ﬁ&g g?vﬁe&%lgvr?sléor?ggh%ver ma on )F ge( Sb%%%r%il}g%e;crj ggg}f/]%g:gl g%{/ er a: ¢

devi ces mﬂﬁﬁmﬁﬁﬁﬂé‘ﬂé@ﬂ@@1§@Pﬂveﬁﬁ@mmwﬂﬁ@s@ﬂgﬁnséMWmmswamdQV|ce 513 on the

URC 519 to chag%p t he URC node and thereby to choose which device is
current. The UREB1VieqBiRall pasoiirssesera el i grumbef pesmn reash Shbde. A

generic rpnpingrqest6ois caldd RN 20821800 RqBHY 4@36IERIGE Frob@m (@B ressiRl.-A A
generic r S‘dﬁ%?d te@ﬁgénr]g%rg'lzgch%}g 59§c£1£a¥ngtaengmlep 0 er%%%@%)g epfgbl Leation such as

a television pro I ¢ reno con Leech Kleviget aul t
devi ces 5¥ igr?"ih tot 'Pf‘ebrePéVPFtc éssstéaetf(sipﬁ@leich dnfry isfaye oememSIDEL igforlvetimeidrdodttas nor e

t han one &oﬂﬂaﬁhﬁg it eandel) 8atd, BRI poSah 'iegéth BN for tﬁpﬂryad%ef@élﬁfomgonqg}c aul t
teIeV|S|o each de no default device 521 has been

speci f i ed t“FFS QEBpe t&r‘?é‘ﬁe*f‘ﬂ’é‘y %IP &y “Ef‘éféfld&%fei?rdﬂtgﬁ’é bﬁO@G@&EﬁYlSI?%@W&dded by
t he user'ﬂsPammmﬁEMﬂMaﬁﬁymﬂamesﬂhenﬂ@ﬁauhﬁ A default video receiver 522
may be specified for speci fic broadcast channel 523. This can be useful
where one channéhe @%me t&anng clapsydigkrannis dibwteaed |in Bigurt 3 Eaclsdvics S@hevdydes: 513.

The Def audstocibiey et waﬁﬁﬂoﬁllﬁg{ﬁﬁﬁhloﬁ 55N @URbING e ipEhd St Jiane}é\Q\?arl Elﬂzgi a
devi ce 569 t evi c 1 the user 800 nust spec

th
manuf act Uf 6F 5 %’@'eln&é o ‘y‘é Iﬁgﬂ‘a%‘&@lﬂg"l}fs Fh&edEgtead wblg, emEach

manuf act urer 56 er of device ch device 569 has a
nunber of N PA1§§h%%rﬁgQ&QQ @wabggmmgz%ﬁmQEVI@50ﬁ€539q5§$w5é§w§§ gci at ed
with it fxﬁweéjt%ﬁhltr?"’émfﬁ et efaurilebl 6B uhdhdelevisithoY R mhdmablabouOptohaly.devi ce' s
channel , Hadsghad thmilﬁgnld db160 G ik @fvides Q%@fﬂe@%"-éaﬂp&%&aﬁmlwe 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
heip 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 16.

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




capability 526. The renote control interface 525 contains information about
the renote control functions 516 available for the device 569. Each renote
control interface (RCI) 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 device. For exanple, a VCR
can be programmed with CDTL information, whereas a cable television

recei ver wmyssenly be able to be programred with channel, date and tine
(CDT) information. The Device Informatjion class dlagran1|s shown in Figure
11. Each device setup 511 may have as$6éiated with it a number of pr ogram
requests 800. regquests a
vi deo br o% casﬂft?én aﬁ)ﬁ&% &mtp Sgtﬂgﬁrhe?ggh%e% &&ggﬁ@%&% ed® fs S %1\3;('5 tg?noorrlﬂyﬁ? gegr am
schedul e &8¢ bnt @iﬁrt%e werdusgerized fo e iliged. F2ig useriea fyghem edmohistatsl teri i on
program t @vhes-hpaadeast . Associated with each entry is one or nore CDTL
information 530 records containing the channel, date, tinme and program

| engt h i nf or mat reprid: Me dédile fobx pﬂdmaxsdeme'labth;smé nEQraRE thOD@HD- bulidhesns gt used to
control t h%ne %?s%gd sgt?lv IT%?%atSJ‘?%wfdgwce 3 glrll gre BglterS%%fQLI{ di 19953(8 ancppresse t%e §IIIew
“tel evi si on progra ram schedul e ass ‘dragram Shown i'n Fi gure
15. The Démceéet@ﬁé?mlﬁkm@ sctldnsagmtamev@ Seilup Dst@i}smgeé3& n Figure 13. Each

devi ce 569 may have associated with it channel locality information 531,
descri bi ng t he BRostCHSest A ARIREVissFariodnpat dPee hishPaeti4) & e gtcas oWy . These
may be di devidedtup. ThoDeiaBaR] usE ali@Bariodss shawdh,in Bgge 16l ree-to-air, cable, etc.
The user may receive a given broadcast channel 533 through several of their
devices, for eXanpiveefSeiepDtigisahge 138.0hdonntFguned?, Iiws divibd fegibéred tshs eaigh t he
tel evisi O(féwce\!g?’a d@%@ S%bllf fhe Q%e segatlé nQ\QQIIleInXm reglgtg}@d lﬁé‘?&‘ dt@és rgrpﬁst ?b ility to

define a default video recelver device for each annel 533. t he user

elects, via a mﬁa@&am psﬁmedmh @atallﬁgfarr@é;s%i‘éa user &n@@eeaomp@ghr@ﬁfm@aﬁtﬁL siphi ch i's
avallable hr ou vera efault video
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Setup i fio RRAGu AL BTHLNEBRYE RSNt T ol application's entry in the

net page system application catal og, obtained via the netpage printer’

hel p page. The gsAlkerNBYreab%Q v OKARLKsEH Bhe REES s@%ﬁﬂ@ﬁ@s@iﬂ%ﬁé kyengrbﬁéﬁbg it
| st e Vi ce

via their favorites list, or obtajn it via their hist

Cont ol (L Py b psnes A ol Hefeq by B ot e Rl Page
The Devi cep@ptagpnimaemovphge 534, shown in Figure 21, lists the device setups
for the current netpage printer 802, and the users registered for each
setup. |f the pilhesdregedd suasmivseidp thindevibreseip byresping the Fsll NP Robug@m 543.2

enabl ed thedddely LQ&-\férfﬁ%4§§f3Mﬂ§l 1R all mers &gasta%@(;n 1R Brrdnt SinREbut Adk inbifRd in

pr|V|Ieges ettln%_As ena

S€E
evice setu user can onlyqae 1ncrl ger;'i n One %ewce setup per netpage printer.,

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 17.

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
Figare 27. 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 28.

The user selects the appropriate device type 551 from the list by clicking on the device type
name. A Sclect Model page 552 is printed, as shown in Figure 29.

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




device setups that the user is authorized to see are listed. If the user is
a systemadmnistrator then all device setups are listed. To print the
details for a particular 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 Device Setup> button 537.
Both actions print a Device Setup Details page 538. The user can press
<Li st My Bewieses> 539 to print a Device List page 540 for the user's own
devi ce setup. The Device Setup user interface flowis shown in Figure 16.
The Device Setup Details page 538, shdwn in Figure 22, lists all the

regi Stere&nﬂsl%£§et%@ﬂcer%%¥ﬁs%&§lsf59{s ﬁn&%%&%%%#&%m'f the device setup is

new, then no reglistered users or fevices are listed. The user can print the

full details of oatﬂe%gﬂzfenlesﬁéauu%ﬁngmﬂ%yer Ry a,pglﬁsslﬁm@%ﬁh@@evﬁ%ﬁ@héms> 541
button next to the desired entr a user entry a User Details page 542

is print el 23S Pisfleviree heflerap é’r °rf5é\‘} R 5] dﬁé‘feéme%byp‘ﬁ‘&@m%ﬂ‘g aprEopypt Fegly

showi ng t hrgesdBotiegamphente hact UCRmay demsigred hy@edefm@edv;smﬁlemr(aed adfiuRsideo and t he

def aul t dl%é/ I cfé? hr M@Lg Qeg%hﬁen Gy {o?rg l%éoT%%I%Iﬂ%ntgg' Spresse .ﬁ&c{e beyrad! 5§Se RY€E a

user or devi ce rom:t vice se res enOVES  but t on
544 next Pevice fevrdpnnilbpaes 28 és nsiped: %OWE@GW%&@ lsé*?d?jﬂCE)bﬁttal | s page 538 is
reprinted with the propriate entry renoved. The user can add a new user
to the device sétup Bi}“ﬁer‘@%rérlt‘ﬁ@cet%@mémwwwer> button 545. An Add New
User form546 is printed listing all users registered on the current
printer bHéer@cBevceq_ ltuded in any device setup. A user can only be included
in one device L er netpage printer. The user can _add a new device to

t he device set uS ‘i?ewpé@%)i PG e UsxgdPeMes - ithatd e thp Dpyiss petus mein Page 834 oct
Manuf act ugent JpaDeviked-8buten §309). Mhewker zﬂ'dyalssectdmparf)et abde SndISBiequelitty@btadedid | ow | s

shown in tﬁé <} ce A new device 513 can be added to a
devi ce setu1 % te;let Ogﬁjgagngﬁvﬁagmgﬁl\gtge ti New Devi ce> button 547 on the Device

Set up Det ai | S p@ﬂﬁje’ﬁé@hsﬂ%séﬁleﬁﬁ&ﬂ%@%o%ﬁﬁdﬁ@?e 1gage 548 is printed, as shown
in Figure 27. The user selects the device manufacturer 549 fromthe |ist

by clicking theTnapei®fList B8N I sBinlin Sigure/23 0l @@lcakeVHighede: yd@arep@g@eééﬁ i's

printed, u The yser ects appro a vi ce
type 551 (? ?agll?ﬁqov%e feglg f%g/ ﬁenr(ote (t}ontr(l)'l pﬁ%:eﬁg eor a speem%lc geé'lcg ﬁlg er cl}ﬁ}(sg)élqg &t Mbdel
page 552 degicppamat Arlexample sfhzodquc we@ﬁcg*alp‘em@gema’h@nm@éffﬂ sebotisFighe2s. A

appropr i a&eelc%vdlmelﬁmei&,hn&% il B &p@.%te Ituesﬂemfemarﬁédla&ké BP0 LhlR FRAEIA
NPA149- SG 23 nape. The Set Device formb554 is printed, as shown

in Figure eglee-spemﬁc remote control for a particular telewsmn w111 oniy operate that one television, and will not

operate 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 24. 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 26,

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 360 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 conirol, the




On the Set Device Defaults form 554 the user specifies an alias name for
the device. The user then assigns this device as the default for one or
nore devi ce types by checking the appropriate check boxes. For exanpl e,
the user's VCR may be assigned as the default television tuner and defaul t
video recorder in their device setup. Wen the formis conplete the user
presses <Add Devi ce> 555. The Device Setup Details page 538 is printed,
show ng t keaiswesw device in the device list. The Add Device user interface
flowis shown in Figure 19. User's Devjce List The user typically obtains
the User's Device List 540 from the Défice Setup main page 534 (<List My
Devi ces> ndsubsequent |y
obtain t&tﬂ{egmerﬁ%@ron?ol\*}gd e génel{m)!m&é §oﬂu&ggft9e§1|3§£ ‘é?ﬁé\‘/aﬁg B@ﬁa salarerﬁote t%&'is List.
The Devi c@&e piiggd h!§@r“sﬁfn9@1ﬁ‘ﬁ°a@@°t? POl are SFikeshin inpipaes giblieatiarg sucflrhete@wprce Li st
540 is shpwsgerh thddudir € 23 and indicates which devices are. assigned as
defaults for the setup. To print a Renpte Control page 570 for a specific
devi ce the user Ted iagesama ahd)dunctib@y iof @ ﬂﬁﬂﬁcmﬁmlewmmnkaimﬁt&adamkoﬁmspecific
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ramot e contBress AR B B IR ch ol B nlitm B SR BERRER) |1

renot e cotig psgion dpnandeyi ce- specific renote control for a particul ar
television will only operate that one television, and will not operate any
other tel evisi off/PerrHieUsiRETsses & FFmgiegensro} hyonamaganers Yoreis coptieliisfevissgontigl print a
Cr eat e Unippixasal lodRe ipthe afpaplidiodefaufi aévive bife usaSs @iicadtup. Mhksidgretin@e?die usthi s form
lists all fLhe, %Vkﬁmﬁhcﬁw&he qurrent devi ce setup. The user selects the
devi ces to I nclude on by checking the appropriate device check

boxes, and then s kel kd@iclBRror s | lﬁﬁxusu%n%k% ﬁéﬁewcﬂﬂeng%hﬁlo%é@ a REMote

Cbntrol page 571 is printed. An exanp age IS shown in
Fi gure 26Y0fHa ﬂ%@?mHﬁﬁ“ﬁﬂﬁggw?H%m%ﬁﬁ9ﬁﬁém8é%ﬁﬁﬁeH@EWHﬁbHBQSQhEPW§“DEV|ce
Li st Pageob#lccholp i daticetsheific renfoe@Mdottd] Sotakl &omﬁ'ﬁlﬂﬂlbﬁe pagashidid withesiger can
press the < i.f fiault s> button 560 to prin ts form561.
Thi's for rﬁxsg.r:\%\%\c;\% X‘{l ng %IS%IE’ uster pr eg I’Eli rfémo %)ntéosl Ellltjcon t5653‘ n a (gaway :*TpemtI c O gléiﬁrsgl(és The
user can ¥smeis sonfrplhedeyisg allmﬁfﬂ!&sa@lé ﬂlefbigtetth?rrieg@zmtdel phthendevige Rngwenttplleliist page
563. Thiskdiwets all the video broadcasts scheduled to be recorded for the
user's device setup. Renote Controls There are three types of renote
control . These arnendth@ntd e S6Yieakdciakd WD tthol @b DhmetibrE 0 NI kAQKRG - 24
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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
31,

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 20.

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




are printed by the user. Generic renote controls are printed in netpage
publications such as television programschedules. The appearance and
functions of a renote control will depend on the device type, nanufacturer
etc. A manufacturer may provide their own netpage renote control which can
be printed by the user on demand. Wen the user presses a renote control
button on a generic renote control the device control application | ooks up
t he apprograi@tse default device in the user's device setup. This determ nes
the user device and therefore the device nodel. A universal renote control
571 is illustrated in Figure 26. The "#8vi ce bei ng controlled by a

uni ver sal . e trol is determned by its node (set when a device alias
nane buttlgﬁ)%g%ﬁn?hgn%%f essed on the control). A device-specific renote
control 570 as shown in Figure 25 is associated with a single user device.
Thus whennbhecser presses a renote control button 565 on a device-specific
or universal r > Vj C L Aas . nane, h r e

devi ce nodel, o %%h%fejge&%ceglog}e%ﬁgg‘godﬁta?% %tgcgafiés?’ ! nagvvﬁgﬁ%& ISrﬂ r%%g ecg%%gt r ol
button 568U associated with a renote control function 510, with a unique
function identifier 517 (unique within the device nodel). The devi ce nodel
is referenced i A Thef "eHuHPF 530 RyrhEradest sape as befare the gekras” b Helveed tothenot e
Control |mnpagd mae) sRumiet prioRr R6Gac bnhimatteCidte mbhshéras listéohe teatpaida@dnd unct i on
i denti fi elrec él' Glie %ro%ﬁ)cmrﬂqhecl%gres c!lis%(—btasrég nidEJ %nsnm-lt E ?tg t&i tinn?ax%illserfonglaq}{)ill (Ese . The
met hod of the transm ssion may vary dependi n on thé devi ce's capability
and the ugapmitedyath the Sidpreddipn. BroBPrYad dusioscReadendiar gf e nestigsige publ i shed

tel evi si on program schedul e 572 contains a cal endar of television
broadcasts gi vi ni° Bee 8Esdatith i newetont coptpd pladpr gf Anbroadmst idsa fipdfom that e, and
time i nf ouseatdefaiilt ddkowded Vi@ redorfdags aBuseEa@Mulp Vid@mabitdr | (Shird) Gutidis)na aéRde

associ ate .t h ] 0 re buttons 567, as shown in Figure 31. The
<Recor d> %ﬂ%\%t%?hs%%?ggg’nm{)féeg%sﬁ “to programthe user's default video

recor di _ng devi C@ndtfr ty‘b@GlOJi(Qo tcllﬂﬁis Eh%QM@é(SnechQfdg@gﬁ)aﬁHeo cﬂ?% V@ﬁ'\’ﬁ&; c]i‘E@_@ i's
stored in the user's 'program reg}ﬁﬁest | ist 57 (associated with their

devi ce sebregiyast iqthe e drpendligg e diidpesrY (hweliftace flow is shown in Figure
20. As a nore advanced service, a programinformation provider can send
updat ed pﬁﬂ@ﬁtﬁf’&o:{t%or mation to the user's printer, or can add program
requests to the user'zﬁg}ro ramrequest list 573 on a requl ar basis for a
user's favorite proyrEdlfPecidpvicegpntg] wgemep alHheiueed | gverpaantflyorse) el
request s d¢ohiefpr The Exarin NRAdE:0SEan s& 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 aftached claims.



i nformati on changes. News Cips A published news story can have an

associ ated video clip and printed playback control buttons. A set of news
clips can be broadcast sone tine before the newspaper is delivered to the
net page printer 802. The printer 802 can be instructed by the publisher to
listen to the broadcast and record the broadcast on the user's disk-based
video recording system Cdip indexing information is transmtted with the
video clif @FM%$§' exanmple in the closed caption part of the broadcast. The
buttons printed with the news story cofptrol playback of the broadcast video
clip fromthe wuser's default disk-based video recorder to the user's
default video nonitor. Control buttons may include play, stop, slow
notion, aptAMseeze frane. Another type of video clip is the video-on-demand

(VAOD) video cli ﬂ corﬁpu\?@%fsiéhdﬁloen%ﬂng af Bast b FRRPEAr td@vzéeh@ bygﬁ'&rolﬂ:ﬁ ggmnd’
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will be understood that the invention is not intended to be |imted to the
specific enbodlnents described in the Eresent specification, including
docurent si ncor PSrearRter Bytepof slainy loinathish sxd adeagtne pamelst lotinete thsconwel of t he

i nvent i oninétSctdh iyassdeiatdd i@tht Ryt b @oma bt ieClamebl Bleghicas. NPA149- SG -26 CLAIMS 1.
A conputer systemfor enabling at | east one function of a device to be
controlled using a control interface containing information relating to

t he devi c® funct icorputer yystens fon enabling ianleast dng Gectiom of axltvicgo be adedledimtraspinndi cat i ve

of an ldetatcbrttam Rfrubags &&ﬁﬁtﬁ@froﬂx ReSHbBARErRObnRInin@ infbrRARL 1Ry {08 Je%&ce poi nt
of the ntrol int e{/}éace he COI’TpUt er, sy stem I ncor por at | ng control

i nstruct | ?lcgo%ﬁﬁrcﬁ'i“io effge é"él.‘}%lég %"&Fddda{i’e’{}‘?“@@’et% at loast ?rBrPﬁ‘P@’é?rd’ffhﬁﬁ%‘t“’P’on and
oper at i veindtoctionsg i e@njiurdsysat imgpaaing sfid amral iIsensongind eparie: bosceief f2Ct i Nng an

from a sensing device regarding said at least one parameter and regarding movement of the sensing
device relative to the control interface, and for interpreting said movement of the sensing device as it
relates to said at least one parameter, the sensing device, when moved relative to the control interface,
sensing the 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.

4. A computer system for enabling at least one function of a device to be controlled using a
control interface containing information relating to the device function, the control interface including
coded data indicative of at least one parameter of the control instructions, the 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.

5. The computer system of claim 4 which includes the sensing device, the sensing device sensing

its movement relative to the control interface.




operation relating to at | east one paraneter of the control instructions,
the indicating data being indicative of the identity of the control
interface and a position of the sensing device relative to the control
interface, the sensing device sensing the indicating data using at | east
sone of the coded data. 2. The conputer systemof claim1l in which said at
| east one paraneter relating to the control instructions is associated
with at |wemstsene zone of the control interface. 3. A conputer system for
enabling at |east one function of a d%w ce to be controlled in response to
control instructions emanating from a ¢ontrol interface contai ni ng

i nformatipon rel i ntraol in
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i nst r uct | Bywctiontigseleerpiftanethe SquprcemprtBing or por ati ng sai d cont roI i nstructions,
and operative t@leet@gﬁld@vigj@ta from a sensing device regarding said at

| east one paranetfer and re enment of the sensing device relative
to the control THEEE RN 8 Ef"(? Orf“ﬁ‘i/erpreti ng said novenent of the sensing
device as-it r@tautsmsgcteiaulsatmlgatsalde‘mmonone parameter, the sensing device,
when noved rel aés{a}ylﬁhtﬂé)de%anl?seﬁﬂg%olc91|dd'exn% erface, sensing the data regarding
said at | east one paraneter usin east sonme of the coded data and
generati ng t he WGHtANE BgAeYig cqnrd hsdprissHveiornt rel ati ve to the control
interface. 4. Aauﬁle[rmm@;ao%@ﬁ)emlqne@naﬁmlﬂcm ati | east one function of a
device to be control I ed u ? interface containing information

iss osaldcf Olnet tr ol or) §ai ct
relating to the 8% CEMPIROLT 8 RS RBAPFOHFEYf ace incl uding coded
data indicative of at |east one paraneter of the control instructions, the

conput er £yst em dRGer HRLRLckREnH By oRl of'cﬁﬁsrlUﬁ&h%&%e%@hﬁ%é%e&tﬁev' ce to

performsaid function, and operative to receive froma sensing device data
r egar di ng® &R dRRIRE srdp o sify éevwg@rpe%la sAihndigndirereh jaidengngdevisnt r ol

interface, and for effecting, fromsaid received data, an operation

relati ng §O a p co@nmﬁatters sté?n ac§o%u§j tggnnt rOlfc aunstlr‘g'u Elmw 1cht};[egoem uerelgglepa vedeVI ce
contai ning the regarding the (f he User an ng the data
regar di ngtoﬂsﬁéa@w@ quytoéﬁldthwe @mﬁfqmrsald ﬁil@céﬁ’rflefbeméﬁgﬂmsm Sehseﬂaslwl(sorre of the
coded data. 5. The conputer systemof claim4 which includes the sensing
devi ce, the se device s I’ISI ng its venent relative to the control
interface” NPAE&@ uteh $YSEM O famch U & UE%F%‘H%T‘GV%V“B%%’P“E ighe%s 1, 3
or 4 in whagdwiidhémppes awddue idewiy tb ke seeing deoice and idshtifigCit dsOaldngding tGepaatitied fr om
the groupgonprising - selecting said device; - selecting said function to
be perforned; - establishing default setting for said function; -
establishing default setting for said device; registering user access to
control the deviieeohlRESste@Ibs any one of claims 1, 3 or 4 in which the control interface is printed on

a surface of a surface-defining means and in which the system includes a printer for printing the control

interface on-demand.

11. The computer systern of claim 10 in which the printer prints the coded data at the same time as

printing the control interface on the surface-defining means.

12. The computer system of any one of claims 1, 3 or 4 in which the coded data is substantially

invisible in the visible spectrum.

13. The computer system of claim 1 or 3 which includes a database for keeping a retrievable
record of each control interface generated, each control interface being retrievable by using its identity as

included in its coded data.

14, The computer system of claim 10 in which, to cater for a control interface printed on multiple




- authorising user access to control the device function; and issuing a
command code to said device to performsaid function. 7. A conputer system
according to any one of clainms 1, 3 or 4 in which the conputer is operative
to issue a command code to said device to performsaid function through
sai d sensing device. 8. A conputer system according to any one of clains 1,
3 or 4in which the conputer is operative to issue a conmand code to said
devi ce t onpessfsor m sai d function i ndependently of said sensing device. 9.
The conputer systemof claiml or 3 in_which the sensing device contains an
identification neans which inparts ézﬁﬁique identity to the sensing device
and identjifies it as belonging to.a..partjicular wuser. 10. The conputer

yst em of %ﬁ?J%H%m§¥m%F%?ﬁ%g%%qﬁﬂ%?r%gﬁﬁﬁkﬂf%ﬁ'the control interface is
printed on a surface of a surface-defining means and in which the system
includes a printer for printing the control interface on demand. 11. The
conputer systemof claim10 in which the printer prints the coded data at
the sane tinme as printing the control interface on the surface-defining
means. 12. The conputer systemof any one of clains 1, 3 or 4 in which the
coded data is substantially invisible in the visible spectrum 13. The
conputer systemof claiml1l or 3 which includes a database for keeping a
retrievable record of each control interface generated, each contro
interface being retrievable by using its identity as included in its coded
data. 14. The conputer systemof claim 10 in which, to cater for a contro
interface printed on multiple N PA149-SG -28 pages, the printer includes a
bi ndi ng nmeans for binding the pages.




