-1- NETWORKED REFRI GERATOR AND PRI NTER FI ELD OF

I NVENTI ON The present invention relates to an

apparatus enabling interaction with a network computer

system It has particular application to a system

enploying a printer for printing an interface onto a

surface to produce an interface surface. The invention

has been devel oped prinmarily to produce interface

surfaces which allow users to interact with networked

information and to obtain interactive printed matter

on demand vi a hi gh-speed nkt wor ked col or printers.

Al t hough the invention will |argely be described

her ei n W NETWORICEDREFRICERATOR AND PRINTER

appreciated that the invention is not limted to use

in this field. CO PENDI NG APPLI CATI ONS Vari ous
FIEEDIOTINVENSION ens and apparatus relating to the present

invention are disclosed in the follow ng co-pend Q
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applications are incorporated hereinby
cross-reference. Various nethods, systens and
CO@;EHDM&BPEI@IAKIQN@ to the present invention are

di sclosed in the follown di n | i.cati

fil e¥prigys e Sy ePraT tﬂggeiaf'@ﬁgﬂﬂe@regﬁnhﬁeem%#cﬁwd in the
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|rﬁﬂ§ﬁ9W%HV§P WP N t he fol |l owi ng co-pendi ng

plications filed by t he applicant or assignee of the
The 6§@§gm of thesgserpending gpplicptions are incorporated herein by cross-reference.

Various methods, systems and apparatus relating to the present invention are disclosed in the

following co-pending applications filed by the applicant or assignee of the present invention on 20
October 2000:

PCT/AU00/01273, PCT/AU00/01279, PCT/AU00/01288, PCT/AU0G0/01282, PCT/AU00/01276,
PCT/AU00/01280, PCT/AU00/01274, PCT/AU00/01289, PCT/AU00/01275, PCT/AU00/01277,
PCT/AUC0/01286, PCT/AU00/01281, PCT/AU00/01278, PCT/AU00/01287, PCT/AUQ0/01285,
PCT/AU00/01284 and PCT/AU00/01283.

The disclosures of these co-pending applications are incorporated herein by cross-reference.
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Sept enber 2000: PCT/ AUOCO 01108, PCT/ AUOCO' 01 110 and
PCT/ AUOO' 01111. The di scl osures of these co-pending
applications are incorporated herein by
cross-reference. Various nethods, systens and
apparatus relating to the present invention are

di sclosed in the follow ng co-pending applications
filed by the applicant or assignee of the present

i nvention on 30 June 2000: PCT/ AUOQO 00762,

PCT/ AUCO 00763, PCT/ AUOQO 00761, PCT/ AU0O0/ 00760,

PCT/ AU00O/ 00759, PCT/ AUO0O/ 00758, PCT/ AUCO 00764,
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PCT/ AUOQ 00547, PCT/ AUOCO 00546, PCT/ AUOCO 00554,
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Cross- re)Per ence. @%4? - g %ZCE% I\(Ig ’ ’
PCT/AU00/00589, PCT/AU00/00583, PCT/AUG0/00593, PCT/AU00/00590, PCT/AU00/00591,
PCT/AU00/00592, PCT/AU00/00594, PCT/AU00/00595, PCT/AUG0/00596, PCT/AU00/00597,
PCT/AU00/00598, PCT/AU00/00516, PCT/AU00/00517 and PCT/AU00/00511.

The disclosures of these co-pending applications are incorporated herein by cross-reference.
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Presently, a user of a networked conputer system
typically interacts with the systemvia a | oca
conputer termnal (e.g. a personal computer) using a
nonitor for displaying information and a contro
devi ce, such as a keyboard, nouse, trackball
joystick, etc, for inputting information and
interacting with the conputer system Wil st such an
interface is powerful, it is relatively bul ky and
non-portable. Information printed on paper can be
easier to read and nore portable than infornmation
Badkeprbawed on a conputer nonitor. However, unlike a
keyboard or nouse, a pen on paper generally | acks t he
abi Presestly; puser of g aetwerkedgompytes Histem bpcallydnterggsy veith tiegysterpig e local

comPREH tbrﬁﬁlfal @2 ekbxﬁl &mh@ghs;ﬁ@/mo&& ﬁted'liﬂa i1 AR AR Yontro]
|l ONS

one . . .
devige 5B &, a%ar&?ﬁ‘t"af Tpgse %Wémscﬁe% e mﬁfw@n&%ﬁ@m@ with
the adnquter kpsteth Whilsa Gichtahn citterfaer ivi poarbréil,ain @ relatively| tubiy yand non-portable.

InfofflbP Fd o [B%Jepéaﬁ g aasféPfé ?raﬁd G ‘ﬁlnaﬁfééﬁalfd%%n%n df3¥fayed on a

necessi acCl |ty spe
comevtga?ﬂ%dﬁqv@veéc@dmzhogd PRBOYSR ARET R0 RABY gPIeRILY a@&a &g ability to

intedabtovith ooiu@f ofes, Hence, to access the terninal, the
operator nust neke a deliberate act to nmake use of the
dedFaz aerydpifligations; the typieal gype of tprraipgl arangiment ymppges a gynitiepf limitations.

In thelHoSe SRBSMAR! fol SabIS, OncPenti@ibrihddlis Er&lg&gt[)&i byPile Akt that terminals and

uter s stemuse into oth nor e ner
s B B P R O B A Y DS, Bl s ey spitiat
orgatlizad to acbbmaodhte the nar@ork wemsingl fshich ab the horbeosiivet Henkef fo atdas the terminal,

the Faﬂ%e . atnﬁ]{(ﬂ H%h?r{;tﬁ g&t Q(? HIL]@' Jscy of i Ehgfcat&fﬂ , €. g to enter the home

ernore, convention
offiqee THi§ fesh Sotalprd 1P (aepirab integTsHeR I TetomaiRr ysteiy yseeefmo&erermre general
mnoasr@ of hy aunﬁaiclauaug&sehgneﬂmawim&a QdsRPRAS 4 Wherdwab B¢ Mo \Midraeiwith the

taL I ar top type applications, and
t?mea HP %?“e‘g@?’@ti)o consune val uabl e space.
SU“M%%;&F &M@[ﬂl o Qe%ﬂél!‘ Qndt iRmb BE cdnipieNinbifily 'Eﬁlrﬁlent are

first, aspect, there is provid an ag)parat us enab ng
iy g Fehpockt I o e tgifepfifgons, and which
can @RBdrdbrel® comahdsdingtlde spaed. appl i ance for storing and
cooling produce for use by an appliance user; and a
rinter device integrated into said appliance, the

SU F&FW?‘@@%Q ng operatively interconnectable

L. t [
B SR 6y A
Wlth@ﬁ@%%ﬁ%@%ﬁ@héﬁamﬂ@m @%lP‘%Pgnet vvor k conputer syst em

and th rinter dev i co ur.ed to receive
iR oaas RS Ge waRrH SOR B e 18, o

apm 'pﬁﬂ&edé*ﬁg lintedrf} 186 N8Il NEHpRAYE, Ctﬁe p%lﬁn d&)w@c&@lg' Hpeﬁﬂvely
era ive p0|t|on relative to saj Ieat one

rm
mterg i) éa‘ PRI SO Y ﬂ}SchiS‘F"B gﬁ’ ‘id’ﬁ‘% apr 2 Bl
operalrfha/te Iptmt @anleastiona fz@ deliveked B e edid netwolt @mpiger pysccml, ghd chegprinter device

o SR DROES L35 BTy SO0 B8 BE QA o M s o

sensing dewce, when placed in an operative position re]atlve to said at least one form, sensing the

indicating data.

According to the invention in a second aspect, there is provided an appliance for storing and

cooling produce, the appliance including an integral printer.
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The invention, then, provides a neans whereby the

network term nal capability can be incorporated into a

commonl y used host appliance, such as a donestic

refrigerator. Such an appliance is generally accessed

routinely and frequently as a part of the day-to-day

activities of nenbers of the household. In the

donestic environnent, the kitchen, and nore

particularly the kitchen refrigerator, can be

regarded as a focal point for activity. The invention

therefore affords the capabftity to take advantage of

th eTpah }SénGa, t&h,z frovldd o GiBdnk atherZgdtht Ge@oikomdal icdpalsility can be
mc%q%gated uré}o a ]gong\ﬁ:og deléi nrlhgsg rpa;ht A e %%}ed\;]\}%{'ﬁ nYe%{égllritlgll; g%cﬂ\ég!ae%ﬁa%ce 15
gengrpllynageessed ooutinelycang distiusntlyf asi amaé rofi gltei dayytowdlay petizitiesorfgupmbers of the
houSsiiem Wiilst this nmethod and system may be used in

conjunction with a single conputer system in a

par in thadoaedtiy enyirefrenty elkifchant and morepantiadarky ithe dit¢hen refiigeratort ean be
reg& (}{I ‘F‘g Wtf& ﬂ}ﬁ%\’ﬂé lﬁvenﬁéﬁ%ré?&e gtﬁ?ds ltlﬁtcﬁfaﬂﬁ@ to tﬁé aavantage of

ysl ca

e Interactive formis disposed on a

we§uﬁﬁ&@@a#@&ﬁ@##@#”ﬁﬁ9m§ﬂfﬁﬁBP@ structure. However, in
a ar r 1. o1s
IDA coxgr.n res 919&3&1 ihvo ﬁhg 18% a%9s\§/%{ %ﬁgﬁetﬁéﬁevﬁﬁch utilizes one

mat eri paper or
or mﬂ@dnsd@pﬁlemf mtﬁae@pgdﬁthmco'awr wisiewh Vaiilstghig mpthod gyd system may be

used Bt @hidctionMviia Silkge &ﬁﬁfﬁ’t&t §¥tens VS h PRicul@ prefeRelEfbml @i ddsEned to

det ect abl e ref rab ut not exclusively, outside
°Pefaf?é“’?7|a§?‘?ﬂ“§ gﬁ"fﬂ%&lﬁﬁ &by enabling it to be

Mac ji Q%hfsﬁé!deﬂ&b Cind) Weras iR bt 1dBbds¥a b1y ls&fa&l ﬁedtuaa &hﬁy suitable

human eye. formmy al so_include visib nﬁ @
Strugipe-c Howavﬁﬂaé’gefqﬂm HFRRE R he fgrmy cogppses shegs Eﬁte%% sichas papet o the
like@yafeh hf @eicoded Gdta ﬁiﬂt’e@ o5 i ardfwhich ellove it 3 interad withihe bomputersydtdne The

codetf] :{ %rlin? {ectgbq van y,h ut d’lg eeﬁ(chgstb glg dpQr% gglr l;rﬁxlllqﬂ%ts;gec S t Blgl%if]} éngrnng it
to be nr@mnge@d@leé:evmsbswgtxaun invisible tothe ymae gyed absafomr ] athqencfvé? Yisible

matérB1 ${1& PRV R maRdSth & Mer, sithl ds th@apﬁﬁﬂﬁon' off ﬁﬁﬁb@&&ﬂw fbrf, and which
contri bute additional dat ain, he se VI ce
visible, ipformatian may P pegistered pfrcorrqialg nglﬂfe W’iﬂg Jriey Yt g ‘%Hﬁ%ot
an drﬁfz;g:ewalse %ﬁa& L @ensAgaeacm SRRV N1 tﬂerf&&m.@&mpmer system,

arrangemsn nsi ng devicée | s COI’] | gured as a
and jppmgHRstapees 40 Ef@gib@tﬁ adiiopl g g, 16 SRS fviep Mgy frls  variety of
fornksibat ik peRfaR§ bdmpact bl dasilg porBie.| In a@&utmms @ieeﬁ»sd an@hgymeni alflel sensing-
dev’%?gﬁé“ﬁg‘?’%eag g%)% f m t heec{ Eae abtle tf) 8e sica %*ﬂm%c 8 etd-acave form as well
as t¢ felertivply enabld ¢ codsd tim)from thé fmnmhemd awgigrapsgmifted tothesepmputer system.
Thel DA 36 T %ﬁ)‘ifftd%rkgé%? ﬁrﬁ&’&atgﬂ, RnfisRed suck BdSESignation thereof by a user

instructions tc applied to the software runni ng on
causeastuEieps e éerapelgﬂngéPﬁ jon the FRIPHESE yien ftsfletwfé 4

intgractio |

R 3P AR el B A bS48 0

contymsetmthwmmrwstqmme:nemvar i pryeamergement, he eaderbdptaden e doym is
mdltzahee I)fotﬁmdbrﬁlty b Rk 'aﬂ@ o004t 18a€onk @'&&&ﬂcé }!on@fonttﬁh@ fcfrﬁr rlh another

of | east one_ reference for
e RIS B 8o (B8 B A ROV P! e fom,
whecemiadseﬁbﬁig devidaiiscdperhtive kayatovidetdite egodingitspam aedment raitivé foghat form
to the com uéeemg%{netggethgrhv% cg&ﬁld%kg ﬁ‘glg\ﬁ{ecfgrml Sn 28 %o%feat Véeeglent, the form

egar di ng OWn novene
mclmdqatbe fadedrdatatwhich hféeaetodagtyﬁee the doymy+ andhfhe epeingdsvica i ﬁ%lgeeddfeerowde,
data fromthe form In yet another arrangenent, the
NPPPPHh i ncl udes the coded data which at | east
identifies the form and the sensing device is
desi gned to provide,



NPP044- SG -5- to the conputer system data based on
the form coded data, and al so on data which identifies
the user of the device. In a preferred arrangenent,
then, the system and nmet hod enpl oys specially designed
printers to print the interactive form Further these
printers constitute or formpart of the conputer
system and are designed to receive data fromthe
sensi ng device. As indicated above, the system and
met hod of the invention is ideally suited to operate
over a network. In this arréngenent, the printers are
to the-domputdr BfsRBI dutaSdsed bR1in® ford) Coda®dABDird aRE 6h dubal viivh fidaiitifies the user of
thptlng of the interactive fornms on demand and al so
Al°®di stributing of the forms using a mixture of

mul § g dﬁﬁé‘ﬁed e lRhiherC A8 byseM Mﬂ%'éinﬂﬂys B}Ke@ﬁ:lﬂ%&ﬁh@ed printers to
Accor di ngl

in apreferred form e
print fhe dteraciyy Vs FFEPH‘H?E“&W%‘SF&@W@Q Q\ﬁiﬁ c"'l‘?mﬁ‘g‘g sysigm and are
desigiidas reacick qamrfrobahe sbndingt devitea cls indicated abaysphet ystens yglt negthod of the

mvéﬁmn ds {&ga(ﬂﬁ Llﬁfg E%pa%( o%’:rgir}llet(vlox(l‘taﬂlt E&Bﬁé hl%lﬁ, tﬁ% %Bte are fully mtegrated

anta
intoj the netwark anq allow fwdréing/o e@@vwgrﬁloag?eﬂgﬁ‘amg b‘P fsbuting of the
forths thifg MRixiuflb miiklcdsh@l poiftichsdédpthuhibdiion prabdoBN i S easier to
read than information displayed on a conputer screen.
Mor &crpalinglyin p prefeniesiformy the presgrt inyeptiomprovides methods and systems whigh use
a pip@r peYe 'p@ihﬂaséd' lﬁmace foPB 'f.'éﬁﬂuﬁér &fsteR P irhis Sﬁfnfi@ﬂnan)‘?’ Rigdificent ®knefits over

the |i s_portabl e and di rt hernor
! SRl PP WBISO BB R T Yo 19 43 P g Feord
infokifatio®  Buifhérprivtkd \ififbradatianfi§ exsiehstoead aliag rinforination elsplayedl on a computer

P AR AR P AT b BRI

spillsronh e likerindds prstphlesand fdispaseblel ipisrmnosia thijsystemsliowsifey band-drawing and
hanflG86dg! 096 capgifed \BMHOL ORI rehteHidhhddg) of EREEOh Ehal it vidva tebmputer

reference to the acconpanying draw ngs, in which:
keypaaJpLM Y- s 5 schematic of a the rel ationship between

a sanple printed netpage and its online page
BRESTHESCRIPAON OF SRAWINGS S @ schematic view of a

i nteraction between a netpage pen, a netpage printer,

a nkkpagiend ghg entedimens of teridesionwiliyay be dgsqibédc byt way iof non-limiting

I tion of netpage

e e B S B D R 2% networ k.

Fi gPige 4 is Sschen@tihebthé ©lationshly beftwean h sayiplel privted nedgfapejantl s enline
poeiesBplin, 2 7C A p an view shoving a stracture of A

net pgge2 ks @ @cherfritig Wie® obdinterGction Bdtvdan ¥ hefapean) Wlnétgagaprmter a netpage
relati nsh ween a set of the tags shown in Figure

m*%?“@ﬁﬁ‘agawggﬂ@hawmﬁﬁgmiof a net page sensing device in

th eFlElQé MiNirads NBURAGDE RYAge sEivEas4nd phiflert HiteRomAboRdd vidia @Wvork;
showng an alternative structure of a netpage tag;

Figure 4 is a schematic view of a high-level structure of a printed netpage and its online page

description;
Figure 5a is a plan view showing a 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 6a is a plan view showing an alternative structure of a netpage tag;
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NPP044SG -6- Figure 6b is a plan view show ng a

rel ati onship between a set of the tags shown in Figure
6a and a field of view of a netpage sensing device in
the formof a netpage pen; Figure 6¢c is a plan view
show ng an arrangenent of nine of the tags shown in
Figure 6a where targets are shared between adjacent
tags; Figure 6d is a plan view show ng the
interleaving and rotation of the synbols of the four
codewords of the tag shown in Figure 6a; Figure 7 is a
fl owchart of a tag image précessing and decodi ng

al g @fghlg wis abplag) WE»Q_Sh%:Vh% a ?laﬂ&ﬂlﬁp%ﬁd'eﬂfs_et/c}fgwtdfgﬁ shawi i@ Ffpag 62 and
n. an | assocCl ea. -Sensin 1 el a-0r1-VvlIew cone;
a ﬁ%ﬁ gupe %2 f‘%‘aﬁe BErE 3%“&? f%@eq%r?pﬂ? 3 Heet‘%g?/‘l’elé’w of the netpage
PeN pRfie ¥R isiaDiak VW sRowthg afr htiaE@nedie hifie 6F tHCELS BRwh Gn m;ﬁ@m where
own

di agram of a pen controller for the netpage pen s
targels ae;shared Berween adiacent §ES ki qure 11 is a perspective view

of %ig%ldd P lﬂﬁ]ﬁ %ﬁw%ﬁ%vﬂ@ggﬁlﬁ ﬁ}ftér]@évﬁirg’an&: b AdoS 0113@ isy?nb@ls of the four

section through the [ength of the netpage printer of
codeyjdrabthe teg shoppipFigure$® i s an enl arged portion of Figure

12 show,p j . Q#Ql ol ngi nes

and%lfﬁr\é\z E\%h@%'%é%&%ﬁ%ﬁ*&?egu e %@e@%g&gig%}t@i | ed view

of ¥hgre 8 Rla perdetiivk Gig® of a nBipage pénlanditichss@bisted tipdeining fielddf-view cone;

print engines of the net pag‘g printer of Figures I |

and Figgre 9 [Sjagersrectivg explpded viewtod tha nimeseied shewindigiedi of a

printer controll.er. for the.netpa L1 ot -

Bl ol 162 e rog gt o1 £ RO e e Pl i
8ami%agr am of dupl exed print engine controllers and

Menjet TV, gri nt heads gssociated with the printer

cont IBBF LBl 2 BFBGHYT HEWT guplmguped netpage®PET 16 is a

sch h£; : ' | &£ BidR 1gontrol | er
houe: 1T Ot eREE Rl ol nBlt Bin SRR

per Figare tl2aieanvéniavged pordoni Riglre 1Mhnyieg a Sectinniofithe digplexed print engines

e used in, for exanple, the netpage printer
andé:‘lu%glg%krsseegﬁlib to 12; Figure 18 is a perspective view

of Rigad®d Is a @@siled Gibw MtheAiRk @Vridpk, N Al @i Tk puttis/Hnd peint engines of the

elenents...Figure. 19 is a series of perspective views
net‘?alg‘?%‘{#%?l‘gﬁrﬁgﬁﬁgd%%er ating cycle of the Menjetnt

Pri pigh @4 ﬁla%%ﬂﬁticma%;ﬁn 5t dpdia@r doRtrollbr Bt thénegigel poin®r shown in
. perspective view of a short segnent of a pagew dth
F‘g%é%ﬁléi’ 2orinthead; NPP044SG

Figure 15 is a schematic block diagram of duplexed print engine controllers and Memjet™

printheads associated with the printer controller shown in Figure 14;

. Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and
15;
Figure 17 is a perspective view of a single Memjet™ printing element, as used in, for example, the
netpage printer of Figures 10 to 12;

Figure 18 is a perspective view of a small part of an array of Memjet™ printing elements;

Figure 19 is a series of perspective views illustrating the operating cycle of the Memjet™

printing element shown in Figure 13;

Figure 20 is a perspective view of a short segment of a pagewidth Memjet™ printhead;

NPP044-SG



-7- Figure 21 is a sinple exploded view of the

wal | printer; Figure 22 is an exploded view of the ink
cartridge; Figure 23 is a front three-quarter view of
the open nedia tray; Figure 24 is a front
three-quarter view of the electrical systemof the
printer; Figure 25 is a rear three-quarter view of
the electrical system Figure 26 is a section through
the binder assenbly; Figure 27 is a rear three-quarter
view of the open glue wheel assenbly; Figure 28 is a
section through the bindi ng7assenbly and the exit

hat gfare 21 J4tufle SDloi& vibwiRihe WpAReGUAr ter view of the
media tray; Figure 30 is a section through the top

par Figwt 22 i en g3plpdet wiew oRhgiok @rt@dee;i s a per spective view
of a refrigerator incorporating a netpage printer, in
accB¥H§%%@aﬁﬂrwﬁﬁﬂﬁgmﬁwgggﬁfqﬁ Peit¥8n: Figure 32 is a
Per $BGE 54 N & il B¥e Qharte Viow o2 Tt LGRS sPdtenDf e @i 31 wi th
an open consumabl es access hatch; Figure 33 1s a

per Bip@e 3 ¥ erew tirve-qubrter hiew sffierclegeicasysempf Fi gure 31
showi ng a thernmal sensor, and network and power

conREEE 2R 3 sectipn dhreugiyte bindgpaspeblys o 0ss-sect i onal vi ew

D cERFRA T B el b o ye n BERRIIRE r Not e:
Ve nFigird B4 ik & sedtioh iasigh h@bilidigfassahbly idlte@akhatsR;sear ch Pty

Ltd, Australia. In the preferred enbodi nent, the
i nvEigere ghis o top themafanagier iey af dewedikTayi t h t he net page

net wor k co ter te detai |l ed overvi ew of
whi %“ﬁ)“rf %ﬁf %_@?@t%%fwﬁnh ﬁ‘?%ggmé)ﬁ%? EC%t ed that not every
| MPFGE B AlaipSiSpeWiv hvieW @€ £ R RErhtby in@iHdREY: Pelpa@prifthCit accordance
st "of the specific details and extensions discussed
with B¢ SR AVFUPSE  on to the basic system However, the

Sysk 55 gﬁe?ﬁ)&ln iDEFew oF tHelreirid Rk of SRR 38 tith fx8pBA dofsumables access
redulglgbt%gz heed for exter na%mr e?er ence vvhenpg%tenpti ng
hatghyy ynderstand the context in which the preferred

enbgdi t faql '
T s R e
netwyek and gewes goaspestiang apd oys a conputer interface in the

i B SR SPupa e iR Be RS O ace

mai ntained in a conputer system The map references can
DEPRILEDESCRIPHONO PR FHRRED. ANIS OTHER EMBODIVENTS

Dependi ng upon the specific inplenmentation, the map

r ef NetesMemiet Py ttade ok of fdlueriypakiResegrelpPty LidiAustraiip.y

NPP n4t}Afe_ gecéer}e%embodiment, the invention is configured to work with the netpage networked

computer system, a detailed overview of which follows. It will be appreciated that not every
implementation will necessarily embody all or even most of the specific details and extensions discussed
below in relation to the basic system. However, the system is described in its most complete form to
reduce the need for external reference when attempting to understand the context in which the preferred

embodiments and aspects of the present invention operate.

In brief summary, the preferred form of the netpage system employs a computer interface in the
form of a mapped surface, that is, a physical surface which contains references to a map of the surface
maintained in a computer system. The map references can be queried by an appropriate sensing device.

Depending upon the specific implementation, the map references may be encoded visibly or invisibly,
NPP044-SG



and defined in such a way that a | ocal query on the
mapped surface yields an unanbi guous map reference
both within the map and anong different maps. The
conmput er system can contain informati on about
features on the mapped surface, and such information
can be retrieved based on map references supplied by
a sensing device used with the napped surface. The
information thus retrieved can take the form of
actions which are initiated by the conputer systen1on
behal f of the operator in résponse to the operator's
and defird aﬁhcthQYWaWﬂiztfh lﬁdaﬁqu&’yl bit e Ragpebsutfice §1e1dd di uhdntbiguous map reference
bot}? . reexg fa%{l %o ﬁeren% r%%gef c%&ﬁﬁ@r I‘s}% %’ne%n Q&tagnhgfonnatlon about
of . am erac

pro uc
feamﬁesretham@pgbﬁge’@e @hd sulxinfornptierdah b,ﬁsre'amd bﬁﬁlg@snap rqquqneqa supplied
by & &nﬁﬁ@de@i@g Yed@itthe mbppbd YWthce! hI'HéQl’f&mlitioK @hus fefHe®k 364 #léQhe form of

lﬂgg@ Igfornatlon i S encog n eagh page u5|ng .

sctpppQuHgh e e Y B8 EOTREIELPTM PR PELOReFor I TEDRFHE i pertor’s
inteldticmrwih e surfbecfedtunés, however, and thereby t he coded

data, can be sensed by an optlcally i ma pen. and

t r affsiffiPrefeed fopm i @etprge fyatg relicson digprodyctj q% %@“B’EWSW“W with,
neqsaganmm pag@\of ke, gaghits Magee prades ordifagrpapd,ibawhidh work like
lnteract ve weg 1iga%res;r ors rg%g gsl egc?olacted 1. eac npa%enufsigl 2 Whlahbls Sl;lgt%tltl\é@’ 111J]J{‘ble to

rare sensitive O | C sSens
the ugaedtd hlnflandaass iThe thk dtobvever, wad, @erehygheheodesdedptalpesn lbs eqaseé by an optically
imaéﬁ? $hd1Ghdl REMIEAUS She REPALS syledip rsues%thsr:&hers&n Shapdd map B@ used. The

ernatlve is to use neti.c InkS Sensqrs
encpded IpfPrapiian, g dher pypfhred GebpEenh i ot g”ﬂ%é £ ?ﬂés”d’ﬁ infrared
sengiéve fopfabensofunayoie: wiéd. Uldedredvothér wahdenpidnméyobe us@iCu @@bing techniques
: oth?r%ﬁ)&ﬁﬁzsl se?nﬂig Br%%tér&% ?Io‘@@eréﬁa Elc a§(li &Hs%}s preferences

server. no I nent, text witten
by hﬂﬂ&bréfé}rea faHa] aaﬂ@e,uat@s afdmﬁamscba ledc} péice e@g;e uzoadi véithahe pen to

reqlge?t:’l%é{u%gonf O}nné o{i%k"' : e(r)rftft) ?i?rtgxl prgfﬁrtenc?s to gt%t Igl s% F Pr’t“:‘en é:odxment,
textswriftem by had on@ecwipageds entonmtically praepnizedagnd canyerterde camplfes/text in the
netpafd éygtkﬁqlllov@}) RMsIIverfed HRS G LhiRbmee!, s Qecpfﬁed on a netpage

securely authorized. As illustrated in gur e

are ﬁmw@ély Fraifies glowing &-SpMipesss asastipns o l?eﬁf%?eb(eftw’éedr or m
E 11&1%&9 ﬁleF EJ:J: ll edprinﬂgl l?xgtg%gg § c&?n% laﬁpt@nja%/fﬁé ﬁ)ﬂll I\a\t\ﬂrch can be

e prin pagde, ectron ca
ﬁﬂqédmw rhecser bath physicaliseen e rimieshpag gnd F@CH@%%eV% Jepraypication
betJJas tHR A RIdGhSRaMEse @seeuRenableﬁtn le fsRwdNa CREJua oD coRRRRg ARtk and

s fie and subm t
ada el B AT G T o AR SO Y GEPhiS e § POES g Vil in, and
codedhdita Icmitited askadotiecBonpif itagé € dsingsnvisibieGhi. e ¢ooespakling pags defeription 5,
stor $nq:9e Ae Etgrt)r%, de%beséﬂl %l%ﬁﬁgﬁddf B n H?a%@ In particular it describes
ored on t

escrip |on

age ne
the ¢ypesendjspiial extpis (20R) pfﬁaéuaqm‘éw@ﬂwsf 1.y fext firdd %@?&9& dethe gxgmple), to
allof¥akiel rle@hie@ystelnt to ARGy iREPret hphe vih YR Betpdsel THI aibind but®X 6 £0f example,

R SR

to KQlikGadd m F'igmegr e ﬁ&pagmmmva efelf HIELdPFBiEh is HIGn in Figures 8
subm t butt for exanp as a_zone 7 which

and Oipd é@ﬁ@?ﬂfg ot dea by ofoBe IR PREE 58hap et
conficR® Priting appfsnce Ifdr Mg, BERE of Molhtle kY, The? pentif @irélat paDG®mMPRAIicates
101, a preferred form of which is shown in Fi gures 8
and 9 and described in nore detail below, works in
j.unction with a netpage printer 601, an Internet-
ected printing appliance for home, office or
nnblle use. The pen is wireless and conmuni cat es
NPP044- SG
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-9- securely with the netpage printer via a
short-range radio link 9. If desired the pen may be
connected to the systemutilizing wires or an
infrared transmtter, although both alternatives limt
usability. The netpage printer 601, a preferred form
of which is shown in Figures 11 to 13 and descri bed
in nore detail below, is able to deliver, periodically
or on dermand, personalized newspapers, nmagazi nes,
cat al ogs, brochures and ot her publ i cations, al
printed at high quality as “?hteracti ve net pages.
securhly Wi&ﬂhcﬁletp@ pEfteraia aGhoifratge radiotlinies. fxieqirad)the jon imay eerconrsct@ito the
systag Qtllfzﬁ ‘es OF in%}i'ape@ﬂraxg erf L%é wplal@matwgé llxmtrM ﬁ)ﬁ
acent to an area ef e morning news Is first

c o nmme@age @m& 605 alpfi:fe&edJﬁBi oﬁnmdhﬁs:dam in Figakes H to 13 and described
hol d' oi nt

in nﬁ’é f F{l gesl?v% is aH% gd dggver Pfrfo c?l% ST no(%.glgn %ersia ag\fe@ tnewspapgrs, magazines,
catadnes letogipires pust athel bvé:hemhs, ali printstl ot laghvqualdty msteratmet petgess. Unlike a

pers@ﬁa'l E&ﬁ&eﬁ&e B&&ﬁéJ prifl 9tn £ ha‘ﬁ&%%ﬂ%ﬂ 2 rfox“eQMlJ‘@alf-rﬁﬁmted adjacent
ease- of - use of paper Wt he tlnellness and

to ap ﬁfaewhs@ﬁfre\ﬂwg&WSdﬁﬁlﬁwwa@t TocheRs fRAGES TIItoARD. RepTAfreakpst table, or
near-th€) hdueehdld’s tpbigt sfelkjaaae fgahe d§lit klsd edne inStabstdpl) déskeep, potkdd and
mmmﬁ} an a printed netpage 1 and communicates, via a
£or range radio link 9, the interaction to a netpage
Pri Ndysiges pHARA RY iheit gsmmlconssﬁfst%g c?xﬁlﬁnd At @4sa6tus©Bf pepert Wieh the
et server or interpretation. In .
nm%&% gF%%¥%'92€?8§ﬁ% SAEAND | he page servgr sends a

cor xEneaNg| bsrg&e ARESRGEgepen ﬁnnﬁters@tmnhecceam 'f%‘%“ Stintewadsage 1
| Oon,server

runn n on net a
and g miniites, SR = SlePraies adio 1R Ot i QR T PERAG frnte e gt 601

sends Sth¢) rintergotioch tcthet h&vant Ingpagatpageg sqover riDefor infédmetatidh.p g @ppropriate

cireBRRBREL e ol SRS Ao HRl e YA Uil b e rumine
on agjetppge gpriisation gear 1 &"heoa@p@ettqﬂ GPFEE AN AN S8y 3 FespReVhipisys printed
on tRFiBHathgin@t. (Menjet TAr) printers. In the preferred

formof this technology, relatively high-speed and

hi gFhe qretadge tsystempis inyaté paysiffesablypidere menvenienf inghedprpfermedtembodiment by

bemg QR meéoi]unétﬁn IVJ;ltﬁ h%hesfnéﬁ rrﬁgroél&&&hecﬂanﬁﬁt Hadr (MEMS) based inkjet
ubl i cation physi cal characteristics

(MefajetT) prinsFia fn ﬁ% R&?ﬁﬁﬁj’a@fﬂh ef 0 ool cr oY dyehspeeq é*rd highyalit
prmtjﬂgds sudepﬁge affqﬁadbtette @oristimers. O fts preferded form, laaiedpags ipielisation has the

phys‘;] %, atradz onaFr%%ymaga egsﬁtthlag se%nfjle ﬁgﬁe ﬁots%‘lya s printed in

erexp s} ts
full Mmh lallth sides, 901@# tomt@a@b@mawmﬂe# wétcor@fe@éb $andlingp| e
seryice is.available ta 95%
Uni %8 getrggeRriier e"slﬁﬁs P e AR E‘E‘%’@?‘i’f"a Eangg“?e paﬁ“‘*“ Cable service
is ataflablecth @6 of howsaboldein theciEed Sfats, ahd exbldynodena serads| @emng 2@dband
Inte&]%t a%&%? alre ‘ﬁeavﬁl%lp %gﬁ)"/pgﬂ thHs & FThé Eeﬁ)a?é ﬁ'ﬁteppﬁraﬂg 6 Mté Vith slower

ower connections, but either  onger delivery
connegtiess big eithep Wisl Iongeh dRlivelY, et of Ifer BRgetauality Qrbath- Iadprd, the netpage
systdﬂﬁJaﬁ? aa&ablayﬁmgmsﬁ@%omnan@m &4l 144& I pFigters)sitimhdhie: s?%ﬁﬂi![ﬁﬁerate

oo 8 55 i R SR . o

embadirca(s; thdyhegpager spatanais bosted ome pticitejuiandt. Imf»tﬂl\nﬁ@wmbbdlmmtdn the netpage
R te oS RAS: b iSe, ARR L riftlh, @ private
syStelﬁir]étpraﬁet %mgtl ot her &%%Eggngnts %E%ﬁetpage
systemis hosted on a single conputer or
Npmﬁggputer-enabled devi ce, such as a printer.




NPP044- SG - 10- Net page publication servers 14 on the
net page network are configured to deliver
print-quality publications to netpage printers.
Periodi cal publications are delivered automatically to
subscri bing netpage printers via pointcasting and

mul ticasting Internet protocols. Personalized
publications are filtered and formatted according to
i ndi vi dual user profiles. A netpage printer can be
configured to support any nunber of pens, and a pen
can work with any nunber dP-netpage printers. In the

pr eﬁ&ﬁa"g@ghbhmm&ﬁ M biDhe n&@@hn&ﬂ;&iﬂpﬂg Qorffiguted ta Heliver print-quality
ent

P“b‘é‘ia“"g'aﬁ% rneétaagﬁ é’f% ePeB%dﬁcaPp%ﬁ%ag%ngsare Xehaerfc{s au%on%ﬁla&rlg?po su%gl:nbmg
netpade prineersf wiamipbiptcastinfhind raillticesting Gdertist protorcols. d’emahﬂe‘éupvbhaaﬁons are
filsefbl Sd YilaneR 2 b dl.ngtovﬂuﬁ\muﬁl%%%ﬁieg 0 a netpage publication
server or applrcation server, assumng that the
as SA gaypgle frinter a8 bodhfjgutes @dufipyrt trlyeumies piets anda pearvad work with any
nmnb%&fa‘?ﬁéggg% Jl%%\/ﬁ e pffer€X R ﬁin op %écﬁ\% pa3l &%mmée BB ¥ier. A

ent | e;_@ tpage pen can al so
hougehqjd meschangia olipgtion o lor;égetpqge g?né’t"?‘%ﬁ“é‘ﬁd Sqagipenber %fﬁlaf family.
Thid élﬁlﬁ@ @ach QseP B mBihtain WO Rind® @Vdﬁﬁr\%ﬂﬁﬂﬂyﬁcta@ @ Giitpig® .publiiditivn server or

al | ows e-conmer nents ta [e auth
<pD TR o S EE e o, TRERFfsn 5 P Bt G S i e
Homevrweexptammpmowsothdnme@sgaydieuieémﬁympwr by the net page

en with a revi ous| regi stered signature,
P Bt T R B S » SRpr R TeApR g ! B 1B W one o
more pmir&m&c&eim elhis all@ishedomipieoeredyments todarsealkegoaubmenm @sing the
nelpg%a qun Xeftpag élgﬂtdydn sévéf% a{%E‘ iy glgﬁagl?e Q&Eg@%pfeﬂaage pen with a

sca ning, verified in a sinil

previgaisty ws@m Slﬁ@tupagbwﬁlég‘i s elbenicgis tocie aridentiy fﬂr?alfgﬁmlaerce server.

Oth&%ﬁogﬁgi@s cﬁﬁ i34 EJusEHiM Vet lidémty. Kkefei'sﬁﬂloﬁ Ak Betfdd€ Pendifclidéyefingerprint
nor nl n’_ E IE: thOU us . interventi on, it can

scangiae, Ve f’betp&%qrfw mﬂﬁ%efl cited junk mil.
I'n Aﬁh%u a%tatﬁ{)@ sl%tgr eh{/Jr p&dbitals sqal ds W En%mﬁ@rnb\%gép@lahﬁmut user

from subscri or otherw se auth orlze our ces. i
integvpptign, ﬁtevglbéwnﬁwré 1RWST fatshivep psplicted Jupksmaily fry igscpr e%{m, it only
deliVeRGIRHEURIP o sibBdribedau GMhetiise Mltiofiked isquroes. & fhis espect, theryetpapeeinter

is “‘gg%ﬂ l? garg Joac ei(og P-\r/@]l\% %clgg E w 1ﬁlpp & g?lﬁ td Ui g%ielgrg/g@ OWS th?j telephone
numbérar il qd@re:@utlgrnd@elyﬁ@regﬁrg ISYS@H‘C’WY bg S@fle Yige @@u‘qu@gqe@ ©Feach

userHhdy Be pldGdARk ! 'tﬂe)ﬁbi:@r t& é’:@&s %eir Bﬂﬁtér(spfoloﬁ&xﬂé #sérk. Th nRY bSbydeay of
users. This may %4 sel ecting outside users

Selﬁmgmwug‘&ﬂ&%yﬁmw | NETPAGE SYSTEM

ARCHI TECTURE Each object nodel in the systemis
1 desckk}:}gglgmm&bﬁd Model i ng Language (UM.)

cl ass lagram A class diagramconsists of a set of

obj Exli oigdcarnaiekin e sysemtiedbsdpiped wing & UsifishMpdelingdaogusgadUML) class
di ggmn Iagsfdzagmﬁl c%sgg g?biepgf ogjﬁcft‘ cQJses cgﬁn@{tﬁﬁé' ré]ﬁi'én%hlps, and two kinds of

assocCl at | eneral I'zat1 ons socl ati on
relaticagyine ste of interses here: msmpneqfs and, gepesalipatiqushAmastsintign aspresg)s aenpeckind of

relationShip @%&Qﬁ%ﬁct& ne. W@eﬁ%sﬁtﬁceﬁdf FERESA géﬁexﬁwﬁih&éldtéé atthaDElasses, and
rel ates act ug)no cl asse;

e unde
can bR W pIoTHE Sy AUBS PR ROt oLal e e e, and
clas@A s a@hjeitiationaff clash Bf thenlBais smplaashbsecdfass A is a
generalization of class B, then Bis sinply a subset
of A
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NPP044- SG - 11- Each class is drawn as a rectangle
| abel ed with the nane of the class. It contains a |ist
of the attributes of the class, separated fromthe

nanme by a horizontal line, and a list of the
operations of the class, separated fromthe attribute
list by a horizontal line. In the class diagrans which

foll ow, however, operations are never nodel ed. An

association is drawn as a line joining two cl asses,

optionally | abeled at either end with the

multiplicity of the associaltion. The default

mJI Ebcﬁ|cla§s| it &ranSasz@ctanélB laBEtEWithStke faing of theliclaR! 1€ Sonfains a list of the

| t zer o or

attr; gtgs (,f%gt snXﬁpgtatsdp{ronbﬁ%Pme qyaabhorlzoata fl‘fist oF %g operatlans of the
class,sepatated frop tilieatdtiuteylist Uy alhetizovtaldine. di thh elﬁss ém‘mw whlivhtfﬂ]ew however,
qug&gmggaknmbﬁﬁgrespondlng class. An open di anond

I ndi cates an aggregation association ("is-part-of"),

and Ah sssebiatiomis ditawh hea By Jeisiggmtvo clagserdl oibnally dbesist eithett and with the
mutpiRfy of SR 78 bEAR huflpflity WABB!A ek 19 i £Hhifcity of

C I ne JaOI ni ng | asses an arrow
“mapny’ha 1.¢. lyero fop Fape o ack PRSQsgEien s pRtigprdy dapeled s nan, a1 alo optonally

1abRANEEidbr cBDMvitiOle RRGF thmraspandﬁigaﬁfs A\ 824 aikmdng indicAlsRR agpPegation

I nt.o pul t] ra whi ch_is.duplicated
ass‘?cgt“’"g%e\?it*&ll)’taﬂg'gg%%% ‘{vg tl"rnee]n ?frﬁh SHPBR Fhe nain
di aﬁ%@d&aﬁﬂh&f}eﬂm is-bt) -lS den|a§a SN@ Yk j¥hihdwd lelaksbDWHIES arrow
(n ﬁ X? where |t ef i n? NETPAGES Net pages are

ma‘&??&ﬁg}%ﬁ”\}ﬁﬁe‘&%‘ﬁm%"t“ﬂage network is built.
They,al ouhd %m@mﬁqp%ﬁeh p Glo mHBRE diafthfy, bACEast thch 1s duplicated is

publ ished 1 nformation and_interactjve service
shops ¥y dashed prtting fnsalipt the pain dipggap Whidhelefiss itdtin wwgmﬂ} Uppiptes only
wherEiflis &Thed. NVi Si bl y tagged wi th references to an online
description of the page. The tags may be printed on or
into the surface of the page, may be in or on a
Ligyb- NEYRAGEDHf t he page or mamy be ot herw se incor porat ed
I nt ﬁfta%gs atge fou;rdgttmg%?l:“’h{lg RQ&%e?e?&&ﬁ isrﬁlﬁtoﬂ\eb ?rowde a er-based

mai Nt athed per s s age page se
use pmg@cmgmhﬁqum&m@e%@ﬂmtlwmﬁs& ble | ayout and

content of the ne t ext

o gt oo saa e e eont A G fPfpgerenees o
an qplgelescription bfitigt pagp. Thettdgomay, belpyiped dnjoniato, thesspudace efithetpage, may be in or
ond ﬁﬁkagﬁ of Jbﬁgé’&%y He SR ihBipSrated infdi el fageS e oﬂﬁfe B% @écnptlon is

are onents, such as an inmage, altho
ma%vﬂa@@@er(ﬂa il opfBren gaEh . e B desriptpn dessyripes r?ge)wsaake'ayout and
conMht ¥ b Page, Giclubimg &fcﬂ graphit©and afiRes(R al6d defkibaa thefipit efs@edis on the page,

clu f er cestotese
o i Bl S T SR B Do may s
compertepta gechpe m ionags alglovsb rtlfeareteagm(mbiethesasmiane@me des¢riptions) are visibly

dlﬁ‘&@F UL Gifde ﬁ’e@gnpn&rﬁ%g&%@tgag@ Yooy Qudd %f&élgt% téﬁﬂéste §d8mon components. A
ti pl € net pages _can share the sape e, descrl tion.

netpags Rllgwy mar#'agSamdsth AP HER Oy fis S cb i Sl aERY capfired and

proRAGELY thehePspe Sis@inj NQUi shed, each net page i s assi gned a
uni que page identifier. Thi s page h has sufficient
pr eMikiple metpagesitat shav) tesiamp @ﬂgﬁebwnew e¥qyerg ésallow input through

othdPAVe i8RAEGIhak R 1R diktGistied, ehdADetPapY is 2 RiRARAnie page identifier. This page
ID has sufficient precision to distinguish between all netpages envisaged to be used in the environment of

use. If the environment is small then the precision need not be as great as where the environment is large.
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use. If the environment is small then the precision

need not be as great as where the environnment is

| arge. NPP044-SG -12- Each reference to the page

description is encoded in a printed tag. The tag

identifies the unique page on which it appears, and

thereby indirectly identifies the page description. In

the preferred enbodinents the tag also identifies its

own position on the page. Characteristics of the tags

are described in nore detail below Tags are printed

in infrared-absorptive ink &1 any substrate which is

I Nf Edch @deréned fo @ﬁtphgeeiescﬁptﬁm is@Bcodedriflh ﬁraxrey t42ATIR Rag identifies the unique
o0 L3050 SIS s iy, R
em@énsm thmm Msoadpnaiﬂp rtmm pasm;onfon ke page. Chargeierisiins ofthefedstaiedescribed
in thofe deRE p&i&4. 2t 1 ve wavel ength or wavel engths may be

used, in which case no filters are required. O her

wav @#@ g pHigedniv infired-abs@plive Wik oh aypphstoqy wiadhds infarblartiieative ssuch as
ordﬁﬁg Pﬁ@pﬁ&f fhfrarkli \tvgrgerlgg)e a gg@%@ WJhﬂﬂg %@b&t HRYL%i éf%&é@lgy a solid-

e net page pen, ta enco
statf ﬁ@ge seusey With ap ppproBFigte filier Arsepseriiensifen tp fg eelatiyesyansiensth or wavelengths
mapsee.fsef, avamctha@ rlol¥fterd QR 1 fafred) OtHBRQelHpthE i@y be Us6E WIB Bpprépriate
b { and communi cates with the netpage printer
subgffalss ap §°r‘1'%fst-range radio link. Tags are sufficiently

s majy Itagm@ns L8NH Bled/imBfel s 8hd k@aagetp@@ dR8ded GRIthd @fa Ie@baeu by the

E %% ast onetag’ﬁ?ﬁ[w S|nlecI|ckT?lﬁ .

tg (S ESTIeg q B Dmp eI PrErRD B AR PR T g il
andgpomencheaeith théuwteggeintvian shopasigt fadin litkn Tegs ereysufficiently small and
denéep;aﬁ%x%% i [Eh_i: eﬁ Qm'i'éfiﬁ)ly %eat Ie§s't %et‘ag ebé:ﬁ oh qgﬁ%@%&k Of'né aée It is

ess. gs are error-correct enco to nma
impprpathas Bip pengecognize die dag avd extrachthepags Iéi’caéd EP&W eveyyigteraction with the
paga ShQRARANAAGEN 1§ SEVIES, TABY 2R sroSorractdlyieiid@edRdke kR HANAB tolerant
¢ HF (f:ach printed netpage, allowing it to maintain a
O SYPEI PRI set of user-supplied values for input fields

I N 1Ged % Bagd SsHbek IR &rﬁl{ue E%G fhstRcb B 844n px'ﬂﬁéd%@tﬁfge, aﬂkﬁng, it

rel ations bet ween the pag eSCFItEtI on,
to “?" a4 ffisgnct afﬁ gt usersunpfisdplugs f?féf‘b‘é@“éds insthe gﬁ%f}aﬁcqpnonﬁprgea?hémd
netpdge. I N the preferred embodi nent the page instance is
associated with both the netpage printer which
pr i Fheaefatiopshiphgtwepry thy paggudescringian, et R3gegiestayes andyfie printed netpage is

sho&xﬁﬂl-ﬁﬁifeeﬂ 1 the preferrddSentBOdim&iS 66 Phge Astab i d3heided WitiBoth Bt netpage

piol EEERA 8t s O Btes PREWRarsatsd ) e Sresgliy B voos
of teprinvehigd it ebasio forestrd theipagp ipdtaped dessogagiswxﬂr eithbrehaqstpageginter

wh%??%te&é%@coﬁ%%&ﬁ%@%mﬁl %_%E 01JC 1Y ne%ggé% r&_lgggﬁoDa > Cét\rflg?gﬁ \tNholn}] th%\ page

wasgit¢der red form each tag identifies the region in

which it appears, and the location of that tag wthin
1_ztheﬁ L,QPracdd tag may also contain flags which relate
to the region as a whole or to the tag. One or

1.2.1 Tag Data Content

In a preferred form, each tag identifies the region in which it appears, and the location of that tag
within the region. A tag may also contain flags which relate to the region as a whole or to the tag. One or

more flag bits may, for example, signal a tag sensing device to provide feedback indicative of a function
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nore flag bits may, for exanple, signal a tag sensing
device to provide feedback indicative of a function
NPP044- SG - 13- associated with the i nmedi ate area of
the tag, without the sensing device having to refer to
a description of the region. A netpage pen may, for
exanple, illumnate an "active area" LED when in the
zone of a hyperlink. As will be nore clearly
expl ai ned below, in a preferred enbodi nent, each tag
contains an easily recognized invariant structure
which aids initial detectidl- and which assists in
asséiateid RHitH the @nrhddRitefeh 6the t@é withdly thy\Eehding dodted@dngdry relfdd @ a description

of t?queé % [etyﬁ%eypertl Ql%a%or eXam 1%, i Enﬁ.ntl:a S beeart a?‘Engr}%gn' ,S Iih%%&% ofa

=

are sufficien
hypadinis el y arranged that the pen can reliably inmge at

R e T s i e
reccpmct inariang siruetuie which pifd ieitialleteaion, \and Whithpesigroiy eyjnirgizingcige effect of
‘{}FE) lgcﬂﬁ:&rt?‘iﬂe sﬁrgacé or @E@ts%ﬁgﬁm eh!‘Tl?e t@’sﬁeﬁa I?‘illle the entire page, and

reglon to ers coi nci des
are gpfigientiy, staat qnq denselyairaned dhat e PPEHGR eﬁhab Y W@nﬂs a8 gnq tag gygR on 2
sindled@lick o ttikCagd. O B iEHONAIN YIRD WS pé tddoghiae hp e IDunAfpoditd on every

ear in other enbodi nents,
fnt tgbnpétﬂfhgﬁagfgmvﬁ}%e]ﬁmgc %8“?81 %rs can be an ar bitrary

In @a&&@e brﬁ%dﬂfent,ath@lﬁﬁiﬁlht@ kvhigk hag refe‘?si—b()icnﬁgéé‘ awnf?f enfié @lﬂgal Ad the tegion
can DInCI e zone racti v ene

1D G P Bt e St T e ot T P SRS on ik tas apiears o

* othér pmbedingehis,vtbe kiem®nthichBatedrefessgrat yepamabﬂrgty ebregian pfSa fiage or other

sm‘tgéef‘l%e #1@% anPco cide lvﬁ?tﬁé zogtpofg,h L)?éragtfive reﬁlgénQ fh Jv C? &g gle ‘I"eglon D

Assum ng a maxi mum'tag densi t
cméFwﬁiﬂldﬁ@@’t@qﬁa?@vq%m a 16 bit tag ID supports a

Eacfl? Ityg)ncaﬁ;y contaIBS léjlp ts 09 leg'sg bg {”E of ﬁ%{&ﬁ a%@g Alihber of ﬂélg bits.

ns -“can cdn I nuous I NCr easl
Assm t mexithyin fag é@myu 0564 pes sawpre ynchy\a léént g Ualalewvrrsmgeamgize plsup to
102@ Bhar@oRes. LhRMEr rddichk eddWe 'nﬁf:be@ SRR INAwithed Wﬁaﬁr@ tlﬁri& 1D precision

8 IDis nostly aqne of cgnveni ence. For
s‘mﬂ& Uig byiing resipv e et TR PIRCON RPOYeR 2 gD B%a“d a tag ID is mostly
one @ Aeivehih@d Farsncat @ipofes ke \concattiatiettof tdRgwb Can Keomonsitlesd by/z globally

umc{ %taH@ (%}B%%el? St rﬁag%i’s%% (,%Hw;e{n A é(;e Q&&dﬂ@é&&t&é intd e%gem' £} &ample

to defing thei Xﬁ"aﬂ ¥ soqinaeh, of ttlafgg ApOOgittrpgion IPlpves? | (51057| qr e\ﬁ@“wmon
uﬂlﬁm)‘@%?enﬂéglﬁls to MR sigkee; illdniificl] 13Bs miyTalsh bn@)tysd |nff$rﬁ5tﬁ§ﬁ tand a region

ions to be uniguely dentlfl ed. , Tags
iy 15 e B P o SHRPIS &Pl D P2 g e e
encotdinig hx @ondinatbme andthet g mtytpwd whtb rtheefirsiqpt@ling oy aoergmms Frewjll be

applgaa&&ﬂgegr@ onvﬁ)tagd Bé‘ﬁ) ;‘tﬂ'gcgsr eav ay Bmore ﬁrrlgsg gﬁtpgst )éesﬁ%gtf 5% S the

anot her set, d wt Irst, enc
CHVVHQ%FDGYW?&ﬂéﬁymlﬂtWMeI“Fedbe appreci ated the region I D
and tag I D precision may be nore or |ess than just

esc ependi ng on the environment in which the
12£sjyst é‘?ﬁ ‘Lr? ‘%‘%ﬂ%sed 1.2.2 Tag Data Encoding In one

In oBOBRYIHIAER bacB B RodtAg 100 Bitsaf BforchadEn. it $200its bihOdatPdd Riundantly

enc%gcfwéég (?';_%)ﬁle%-&'ﬁ_ggga 9%%?181%&1&5 g%l enco?ﬁ«{ lgt\é ?nglptgag S%@dewords of
15 dehitcpolts elxht Bhe CI6NY icadeiathays op tof sgipihbenrsis bem‘orrected per codeword, i.e. it

is tolerant of a symbol error rate of up to 33% per codeword.
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15 4-bit synbols each. The (15, 5) code allows up to 5

synbol errors to be corrected per codeword, i.e. it

is tolerant of a synbol error rate of up to 33% per

codeword. NPP0O44-SG -14- Each 4-bit synbol is

represented in a spatially coherent way in the tag,

and the synbols of the six codewrds are interleaved

spatially within the tag. This ensures that a burst

error (an error affecting nultiple spatially adjacent

bits) damages a m ni num nunber of synbols overall and

a m ni num nunber of synbot¥-in any one codeword, thus
Eadlif BNil iiﬂ'@yﬁbcﬂ Gs iebx@segﬁ'e* %ln d Hady E&gﬂﬁenﬁvﬁ? 1 the Sdg, @dr By syﬁﬂﬂ; bthe six

u cor.rect ed. .Syita error-correcting code .

codgYort s, A G BT L s iy T rpe® i Y el i atecting
multiplel epatifliy rdjacent Aity) denages RawnimBo hembemof syehols wierdll apdz minjgpum number
of byaRdls e N6 word ik ABEniSAI Te Gkellodal Bt BRL busy BRR! cafBE fully

codewor d”si zes; another block code; or a different
comfgptet of code, such as a convol utional code (see, for

An%%%tl%t% %ro&%nr%u&ﬂz? rl:oc%: cow gagigye ;Suts%;% g[ea,ce% flg,l 5)%\5&}:%%0;1 Q[)de, for

cation an Prenti¢e- H
example 3, Repdy3olqmon topdet vathgrore,pr less resundaney withi thecgmp ot diffent pypbol and
codEW® Sizeh;Gh &2 BRHEY codd oPa BiffEB) kind 3f cod@ Guchhd Al6dntthiontNévde (see, for

sj.cal resentation of the ta shown in H gure .
cxaPrit e 1 eSS b Pt b B OSRRatf i FUeS, e
Hali/ 1995, atis|centaiz tofiwlsichadisrein Bicorfdrged tiy xweb-refanegpel. st ruct ures
all ow a sensing device such as the netpage pen to

ete .t t and infer its three-di nensiona

l'z'gri eﬁ’%‘%ffcfgﬁglsgﬁ‘éﬂ‘ﬁeve_ to the sensor. The data areas
TheRM@I rpresbRBOE SRR SRS inQFigubel ¥ inb1Rdds Hed ddet dthdnsesOl, 16N €7 and

encoded tag data, 1o achieve proper, tag re roductlonfd
varipedafagpay - Fie et @eet suctres OB P SRt fopre 98 Rendgpegon fo detect
the \Mpe andpinfen fite dhredtdimehGQiAl dddnBrigrerelaiivecta théisaisoy.| Bleddutagartaa grontain
reptilehihiRs %Jm%%%iv%r al%[ts o?gn%'&coéédﬁg‘aa t this resolution the

tag 1s eS|gnea 0 be surrotinded by a "quiet area" of

To schfdld o rSductioh16ad 1 Rndbrtd At a r@doRidor oF 2?8@55 dots. When printed at
a

ntri but ed adj acent, tags, it onl 16 dots ta
1600 i b e B it s gpers HEdopdtd o L ol 1 el deSlened
to be sutrotnaledj@it a ‘Quictiactrtisfeslius A6 ded Sintd tanquict arep id Bsoatbhtiweed bjhaljacent
' ' t Qe 101 1 ct the tag. The ring

mg?ﬁaggggyﬁgmﬁgﬁg??&%g%%%§%$%?ﬂﬁégrotationalIy i nvari ant
Thea#pOndhRieHikS frod sthictifel. A deRtdoR Cihg Hallows thd sBnsing d¢eee to ifididlly detect the

r.enmpves nost. of the ef.fects of. per L iStortion. ..
g TROBNE D sl i Sl G AR B Helall oGl il o s
aspetbratio mimowes tokvst ef sy diettraf perpéctivradistertidne An atigngtionpdxis; Ieallows the
sendiRGiettto HQernbhE M4 AYprSimdid | fland SR Rition of € taP bile@H 1@ lyhvPFE the sensor.

axi s i s skewe eld a unlqﬁe orientation,

. skewed to yielc L our i
The eipdation s sk vigd goew%d 2upiqye ¢ o OWRTSPeRye taRstil @P%he sensing
devicifo@iferan acaarate vt dimdnyihallierspaativeaiamkor of thqxerdnt ighce an accurate three-
dimg At I Rhitl T%]:i 0}ier111 ‘gn%g th‘rélgld re?a?ur/]ectg {h@%ﬂ@?c urate three-
rmensional position and orientation of the tag
All fafeifrhotes b rddBRIafe MR o imPhobe thél iBIRINIF kI eGE.Ur €S are
redundantly large to inprove their inmmnity to noise.

ThePimealitomshapie fis cireudpr.Stiis pepports, asiongstitiaer thingi, ppsimglipgnaeking on an irregular

triafR0RNGRL sl B\SE rdglRteB 85 tile AP LibiiRly roflPladP GlihROTIRNagd Mhay, however, be

I rregul ar
arranged atgthe apexes of any polygon having n apexes, where n ranges from 3 to infinity, as desired. In

combination with the circular detection ring 15, this makes a circular arrangement of data bits within the
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triangular grid, such as is required to tile an
arbitrary non-planar surface. The tags may, however,
be arranged at the apexes of any pol ygon having n
apexes, where n ranges from3 to infinity, as desired.
In conbination with the circular detection ring 15,
this nmakes a circular arrangenent of data bits within
the NPP044-SG -15- tag optinmal. To maxim ze its size,
each data bit is represented by a radial wedge in the
formof an area bounded by two radial |ines, a
radially inner arc and a rabfi-ally outer arc. Each

tag WREAE TO RidximhizF i€ 558 8ach 8t WS tePrdseftbd & Lladial valige WGMOToehD bf an area

and is designed sq.that its base. (i.e. its in [G.:
voupdbd gy e T ey B S R o abofgl g '
dimessthh af 8 dives agy 00 dpi abdhie desizokgeo thet ita basai(is- its dpmeriarc).ds at leest equal to this

i L iQeioEdEMe #debls hiwdlequabis ¥R HMiniddn dimension, Each 4-
Bl U Tt bbb oo g g5
bit dptapsymbodiigrepresepie by 2t 2ty A ef?<dpedefle si x codewords are

l.qcated to the faour concentr.i j .
ol S B P 915 DR 0BRSSl o
18a3y Ao bwwp fn Higuresy, it i@teééaquﬁaspield Syholpof QEO“’SZQ cgdegrords 520-525 are
alloHiddQfiéthaal; iﬁ‘l:iic_ﬁm#syon!afbuﬁd théd. ar  progression around

the tag. The interleaving is designed to nmaxim ze the
Theaiwierleagiag 15 desighal to gliagimizn te aixedgwertial divtande \Refwepp H0we sybols of the

. s of e Glewdtid &2 B bW mdy BE wtilized.
ﬁm%%%%“%? Se%%ﬁ?%%%r %g%a §§nbols may be uf? izgd. The
ThehysSdaClagout ciyhe tidgs afthe shape ats amangénivat of HearpeymbelsiWighin each tag are nor

i bingf ! | | | € sufficien
esséatial A0 Q}?e”ﬁ&mgg toﬁ gﬂ W%\rreé?ﬂl% ﬂoi? I%Mﬁély h&es@ﬁf hat @'ﬂlllﬁigfsn@&fé fficient

essent| a € 1 nvention. s
infompation for e intendeduse. Theate of aedindenty inheBelis PEfred Ry @hfs basic level, not
trutl BEQAATRS thORorkifl of ke nvbdtioR RE Olh bR& tag bitghgeifents @iy be utilized. Examples

redundancy in . th a ref [ [
o gy s 0t perped B el SoF AT Rbnts Fymeh e asEient, e
PCT #pphicationACT/USS8/3050 tietchimants bigchenf whidg@erimerrpprated rergjn by reference.

utilized. Exanples of other tag structures are . .
In qg@g@rqug@a“smﬁle%kpgfe@ﬁqog vugi,] 6?3262 fegion ga 6%15,‘@(5‘8‘?06’ the sensing device
muse bé dble 81 48 Rdst DueSdnidre 4a34n itofidd of REEW rampkterardibrie dmthe region or at what

.PCT1 US98| 20597, the.cont.ent ' :

0""1“?%%?%0?35?“50‘8 Yige 2 P?fmg’f/eq'r et er u%%:dec.ﬁ%}%%r g{ %éé\ﬁé“t? gf ‘E{ng%%?et sensing
devics isitigtefored fpkion df the sireaod spasingif tha tags. t agged region via a

sensin evice, the .sensing device t pe able fo
ASBE & ({aE e S I TP e i Senp PRl o fiof Rt when e
taggvd til@ronwla@ilgerninridnpar gady hxshovorin Bigurehat  ori entati on t he
sensing device is positioned. The required dianmeter of
the field of view of the, sensing device is therefore

124  yfeg Peage Brocesiie adPeceditd spacing of the tags.
. | in ey I i suéhfas the
Thﬁgéﬂg%ﬂgoc@ssﬁ# é:ﬁlgdeafd L 38 ﬁé]@m%lret Dertoinidll BN BRI sudhfas th

2nsor e of view is_obtajined when ghe tg%gs
netpagepeni SBePTOR Figus Julhile assapiired jmageig hyng acgpdrom be Lpagggnsor, the
dynbrfic FringdI6f@heGmagk. i deferting (i DBY Thd e Shertgnga BaheDelnodti as the binary

Th ag L ocessi n odi n t : .
ol 20 TSP 2595 B0 BRSS9l ' Al gt g
(i.ernbipea2id (a0 @2). Shepes wbiginare tpo FinglLo gepfeseny/¥g taegetstrucyses reagkipcarded. The
. [ [ ' romthe i nmage sensor, the
Smcfgﬁ%ﬁmu%é?tg%e f tgl%ue&??rma%é is determned (at 20). The

center of the range is then chosen as the binary

threshold for the inage 21. The image is then
Npgol‘;ld'rs%shol ded and segnented into connected pixel regions



(i.e. shapes 23) (at 22). Shapes which are too snall
to represent tag target structures are discarded. The
size and centroid of each shape is al so conput ed.
NPP044- SG - 16- Binary shape nonents 25 are then
conmputed (at 24) for each shape, and these provide the
basis for subsequently |ocating target structures.
Central shape nonents are by their nature invariant of
position, and can be easily nmade invariant of scale,
aspect ratio and rotation. The ring target structure
15 is the first to be locat¥t (at 26). A ring has the

Binf§ \RdpE 2R 2500¢ Mhgn b’&fpyte&\@k 124) fb:eéaamsbey\bﬂ fhese provide the basis for
i RN R Ry, G A R PR o fre ot of psicin,
andshrelpehsily medednveiant dDsrole, aspet ratieeuiTdtatgmder nonents are
normalized the ring is eas ec ni ze ven
Th e SSRE T df 0, B R R o Pt et Vry el
behavetl ghﬂlqiers%m@ﬁsto&aﬁ Matohiag pradeed? By sspgrebdneslizipg mdl rol¢tioprnormalizing
eacH &gé St E[% (Bﬁ% S%Cgﬁh L)Qlﬁen&ea;esn%%hieﬁ ﬁletl'lilg F%L?(D% O%Eh% even
arge ruc

ur e I's the next to be locate
if the@yrspenive distortign Wessigrifiepst- E@F T8 |§ PWW@*‘SP%E“‘“@ FQ‘P&‘”SZ" together provide a
usefiPdpPRkinétith bﬂﬁ&;ie}sgecm&anmﬁp e's nonents, and
rotation-normalizing the resulting nonents. Once its
Thesasis okt grudtere 1fthanest tgbe logasedrfal 28 ditching prasepds by apnding thegring’s

norf@Bhdos {02&GA0 Eﬂaﬁeesdmorﬁgﬁse add"RtatiRBrmtalitifigdth® 'i'éiﬁiﬁng BBHERBI! Once its
I'S required di sanpi guate the two

seogiRioEiey BEPORSOITBHGALRY B S € s P SEaigel Mt gpo,phird order
moRne Mﬁhutr@l 0 ﬁﬁanibigﬂﬁe the Mmitﬂmrﬁntptm&bﬁe@xxs.l\’ﬂb @hapd i deliberately
skewpdqo one sufe Yo 1tk 1? S)gsséﬁ)k Slg tga(t’ Et?stdn&rfaoégfgfemo{aaﬁl x}ohz?ahze the axis

axis targ t he
targaiafiart hiaz hazdu ﬂmglg a pmlezenonsam!eeé sfingethy mg@m disjeation can hide the axis
targdP SR r'fﬂe 2Hs G sldkigiRal tddRioPrbdides b AdeBiBippfoxiaitich of the Rig'a idtdbion due
target's original rotation provides a useful
o PEREVA mati on of the tag's rotation due to pen yaw
The]zx%ur Jepsg c&&ut%r B3k éét 1'7Va?e Ihé‘ f1£€{o b%tIde{é& kH‘t a). E;Zodaés&nétéa &f their

estinmates of their
posjsigRsiarq copRutedrbased emibeit '@aw’ba%aa fe&fﬂmislﬂ%ﬁ tp the FipgF1d Sfjuieet the aspect
and’ ®lafdd 6NBOHAG 40 ﬂielm,tammgf @6 Axig XUacHiRl fadkals by hpplisd @etring’s
nonga.}zgtrogﬁt\}g: I% } OI, ’s lrngnéeene dg y%lg %ec}mhd?or&e? [nﬁ én%:’]aﬁegxxog}nalﬂ%d the circular
perspestimaiaigsts bre oms tot rscoerawh arslhl@ge‘g@ cwwm eash estippated pasitipny is taken as a

matiE TG RidE ol PSR Sur Birpedil @Rkt £ Med tbl@n fol bk e lpéigpectwe-dlstorted
perspectlve targets are easy to.re

corke ) OF & K ELPOTFS JLHE et L PRI PP Rk famstorm
33 & infolRdd QiR 32) beeedacm @iving | theowlitubdeirstind @fuatidne reflativg the four tag-space and

erspective r r
e ERSHA Y e P OG5 SRSl ma g i,
Mamrz"éhesln Hemgofslﬁéf&eU of Gefifernia ef Beelep cRgehaisal Repart e él’@ﬁ{ CSD 39/5 16,
JunP g8§ RfeQ:t)ﬁtéﬁ% of ﬁ/lﬁ&fﬁﬁ'&fefﬁn irtarpbrted BY @dsé- {%@re(l@? 32) based on
solving the wel [ -understood equations relating the

Thef infettredt tapgrp &P ECOagersflace perapgeive pasfernpis uset tqmeiecs (af 3®@ach known data

bit %@ ?grp ﬁ\% a@e intoFIM%g%?Eg?gﬁelrﬁ:m&feaﬂaﬁédgﬁgm%{aﬁmm bﬁ’iﬂgrly interpolate

esl's U. of
(at @meff@r wleaanmdjaes@r Riisdy the Tpgttinggedliie FeyieHsly copputedjyaeytpeshold 21
is u§Q hoxkBshold dhid FBuitk® BBduct MmOk Rk $7.0f which are herein
i ncorporated by cross-reference). The inferred
t ag- space to i nage-space perspective transformis used
to project (at 36) each known data
NPPOSA-S&



bit position in tag space into i mage space where the
real -val ued position is used to bilinearly interpolate
(at 36) the four relevant adjacent pixels in the input
i mage. The previously conputed i mage threshold 21 is
used to threshold the result to produce the final bit
val ue 37. NPP044-SG -17- Once all 360 data bits 37
have been obtained in this way, each of the six 60-bit
Reed- Sol onon codewords is decoded (at 38) to yield 20
decoded bits 39, or 120 decoded bits in total. Note
that the codeword synbols-Hre sanpled in codeword

On&all 860 dataBitd IThveGRARBRIEIS s Svay, Bith bfihd Sh600R Redit RlohdRdtAevords

o DB g R e B 5 o A 30818 o M
symibgls @ret sampled @ dofievordnerdanit soothat azn@wordt bre rimplieiflg ide-drterleaved during the
: nts of each tag may be used. It will be
under st ood that the process for recognizing and

As dengioskdrabove,hie fhpdeal tapgectire of atksding\sgsteirhie nd atsentieing tel éndtention and

othg- ﬁ?{gc?hls ﬁrgag%rgaxﬁs QP g%l m%; ﬁéjﬁge&!rl? vfﬂr be 'ilmﬁla{o?cg thg{l]_ﬁ tpﬁ)@ess for

ant’ly encoding the
recognizige anddgeeding the tas m@m 9 refwinye)the dataengoded depgndsendife physical structure of
the taB BiRthe MRS EusE b bdudAaty eRcotiig hb8atd. TRJE guar ant ees that
the ring, if found, is part of a conplete tag. If a
Thecringyidrest &5 is @uly isenghtan 2 fubereedof dlrecimage othess g flatiohship dethe deade guarantees
that thhe O foRRINis Eﬁ@éfta'cerﬂplétestag mogﬁlgte faQlis Joh@un@ ldﬁ(f s%&tessﬁxﬂy decoded,
frame. G ven 3aueroc gpwmran

‘h%weﬁlpﬁﬁ“}?ﬁ s ‘F‘i"éqe o5 fhe\f PuEP RYEPInE @W?&P‘gﬁ‘fﬁlly a

nonHiiinimh\Miek of @&k 1 93 0an alddatier stritexg mvnlvds keekioglanpibertagiimthg@rrent image.
The obtai ned tag data indicates the identity of the

Ther bfinghiag Gt wdipts reridratity ghtherrgion FEaESthei t%&fm%f he {ppsition gfjthe tag

withid thé| i‘e@mﬁ Im abQhteQsitiod35 aﬁﬂi&ﬁ@tn& ipes IreIgioﬁ,l’hs 31 @fthetdaaaxp@mntauon

35 5@5(9 ‘aen,t lﬁ exb [gﬁegreﬁ? Ea’t ?ﬂ Som nef %ers \r']e(etée?ng aJSforb%we telta%nand the
knope speyird celatignehip begwrsi the pen’3 Bhyoloal exivand the penf soptidakeagisan d t he
known spatial relationship between the pen's physica

Xi s .and th n's optical axis. 1.2.5 Alternative Tag
1.2. tru@ﬁﬂ?@§w$ﬁgg?%%‘ ructure just described is
qggsétrgaﬁg bt Qelile@ W c*aﬁéngd {o%Q(HJl' Bdth lfeéulldr Hses prldﬁm%{ces and irregular

..surfaces and irregul ar ilings of non-planar
tilings pfmop-planar ﬁgﬁfﬁi §Fg“{aﬁf“|‘?§§a‘%ﬂ‘% ‘ﬁéet“emlr Pf’sifé ‘é‘r“&P‘Pl"% gufagss-dn the
mor® bsusil@kbe pf enar surfddésfwhere eguldriliida of tagdate @ossiblddle. sofiRes sadh as sheets of
I e I -
pap%o ot {)lrkg %oreae"ﬁsc‘f’%% s%-gcétgrgsgzﬁlc usetd I:Ubﬁg éipRJt th;e @e%%l%rglétrﬁre ao% tae tiling.
An §iRMative Ifag,smmfeen@é duit&d 18 m»egﬁxacgmﬁg # bHotvhl ineagueeara e alﬂéi@dve tag 4 is

whi ¢h It t l.ar .n t .
s PRSI PRy B AL 0 Rt & Fufirely e ey ngpibe ee ol in
US Patdnt $031746. Tobyprepiesenisigh Abit Baed-Shlvaomiymbelndit fovetotabef 240 bits. The
tag & Ft? edth gnehﬁ%s EQ&QSPQE %&ﬁ %rb M‘?b}l e Qﬁénée t;lehe cl)ltre dm dot, The

simlar In structure to as descri b ennet
perspgctive targety e desiensd foéesh@%@etwmeadsaa@t raéSp P%&hew & Fgmsfb and 6c.
Figile 6Y show3RQgLaRalif 0716 BYIHAhS cohréspotditig ninih@h £41d 6Xfvied403, which must

bits, The . tag represents each e hit as a dot 4 .
T O N TN e
illusttation pikipages. per specti ve targets are designed to be

shared between adj acent tags, as shown in Figures 6b

and 6¢c. Figure 6b shows a square tiling of 16 tags

and the corresponding mnimmfield of view 193, which

nmust
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span the diagonals of two tags. Figure 6¢c shows a
square tiling of nine tags, containing all one bits
for illustration purposes. NPP044-SG -18- Using a
(15, 7) Reed-Sol onon code, 112 bits of tag data are
redundant|ly encoded to produce 240 encoded bits. The
four codewords are interleaved spatially within the
tag to maxim ze resilience to burst errors. Assum ng
a 16-bit tag ID as before, this allows a region ID of
up to 92 bits. The data-bearing dots 48 of the tag are
desi gned to not overlap thet¥- nei ghbors, so that

Usilg auPps 7§)fRedd$§li>moﬁJ 0112 piitﬁ) driag dath ratm’edmh@sﬂw\&b(mbd to produce 240

encoge%%r[%) ITEethgI ewords a-l;p t erleave es*:aﬁ%! ev‘g’ithknrl € t?%to %taﬁx%lzg' pem ence tg burst

ere ore % on o
errérg) rﬂSMmg 8 a@geuasm befwatthmélq‘m gregion Imagun to@dfts.pr ocessi ng
roceeds a e ection, 1. .above, with
T SRR 405 4 ST G PE 6 dtehest T 0P 4l SRR o i s of gs
canAdttprrducg strictwess trbigh reeemble tangessi Thisaisosaveeink. dlthe paispbatiag tangess therefore
alld’%\l cleQWlog bﬁ gcptﬁltﬂ:l plgxggg aré ﬁb@reaﬁf‘éﬁ ngﬁﬁ%etHr&essmg proceeds as descnbed

orlentatl ons relative to the sensor,

in sgetigp 1. %6%‘@?’%%‘1’{1166"@%% BtersA¢ adizdaregaittel i n the t ag
Altﬁjo%b? I;]ha tEgoE 8ﬁ SRR or‘entgtlo QlurE QOd ?IW Slgcamg%ﬂm € ol gﬁﬁg%gssible

ag or 1 ent | ONn contal NS on odewo
onfmaa@é af tm tag yelgtivedp the pangar ibip alsqrossitioiaiempad orl?n@aapredaadn the tag data.
ﬂ/mﬁ;ﬂe, e;faqisur YRGS éaf bk ARMbddOd mi &alah taE @richthi8Edontaihs Me&odeword

P’afeﬁ Ao pouBoyn i e Rt efo N st is PR i Mnbber of s

codehewd (:M) gndaicpositahefithe symbbdl \eiamlme@pdewmﬂ $A-0DTag Eawling then consists of
decABPHRIcBCGE of bdeh BenRH Rhch oBuch dea%@eimal coffifl Gtk B indicating

r it irst I rst ewor

whetheg jt dsthe Gy codsperd o a@émrnemmg which cprewordst F&he é?ﬁ?fraﬂ%i%aﬁh has the
advbnﬂé‘ge Haeir, sa,dmarahta g&t&]hﬁtonlyton@amew&dwﬁ rédaited, Gt @6dt v codewords

word . s en_at. st. two.
nesf s e il S REAR 06 g Gk it s ke i O kot pp grected o
chanigetvathif la steokerang isilms bililpdecedsdatitife stath of as@glieoWitina strokerpply the codeword
d g g{ed If) % theﬁ Géﬂ&ieFﬁMhéerlg sﬂicestké' B{ﬁﬁon%@ ﬁ{e keﬁsu‘gl?lUv?lceQmuges slowly

at the start of a stro st rok

andtprf»‘éw@lamm yptrokenptyAng FAdgvrhigpically nqeés ‘P %e ‘Fﬁ’éﬁi nsfe%qﬂ}ee d
It IJ: ]ﬁ) stllﬂee o %%F %\sla Wi hlr})%g%r% e\‘%? ‘saai %é%{ﬂeroe{n? ?glllgtgadzgg ?1# %g dQ? %*zl Fs%ntatlon

anges s

beingyelf-regjstening g thtswp eash lyvahle étasmthrblt iyalue) isdxpisally rﬁ?@wsemd amfl explicit
glypht i.d. Sio BiPdahicly 1 dprssauétl bsmrasﬁnwo% Bg é(gﬁf PRESikilrdsQhat b BRE Srid is well-
and

Popgl o B 1Pyt PR el PG 4 5 ot o e ad
amﬁqmmnubtum%umugaﬁuawmhm'ﬂy@bwa&bmmmepxw$emm$@¢byma@dmanma
conﬁﬁx t‘ngljkér n%l r%pﬁd tﬂefe m}’l]sfI %%_Eédtmd\éﬁ L{e%cd(ﬁd eﬁ%@%&l@%ﬂ@éﬁoﬂ The

IS en urest at the
ovegheqdcpfjsuch, pparker pq&terpms atnélar to Akrcovethend of FAPYHSPorRestivsy trgety. @ne such
sch&& us&ldod *absmohawahéds gdm@ Réthtivd © gBig VErRQS to réResehit AtfRFehit gBPhs and

t=cted a subs corrected durin
henge e Nl G A bR Prgge o g ABT2EBLY  cac

t ag data nmust contaln a marker pattern, and t hese
12.§ust gdundantly encoded to allow reliable
detection. The overhead of such marker patterns is
Decsding d tag results it egiow ), gD, add agagaklktdie perpmnsiqne GReforethe tag 1D and the
I;eﬂa'& ?&1? loca%l?caﬁ Hé:i?:Tnslastéa trd G A3l ﬁLQJnﬁn 9% tIlé tgéégéjre on, the location
var| us pornts relative to grid vertices torep nt
NP fferent glyphs and hence different nultl-blt values
é@ Anot o Technol ogy Descri ption, Anoto April 2000).




1.2.6 Tag Map Decoding a tag results in a region ID, a
tag ID, and a tag-relative pen transform Before the
tag ID and the tag-relative pen |ocation can be
translated into an absolute |ocation within the tagged
region, the location NPP044-SG -19- of the tag within
the regi on nust be known. This is given by a tag map,
a function which maps each tag ID in a tagged region
to a corresponding |location. Atag map reflects the
schenme used to tile the surface region with tags, and
this can vary accordi ng t g 95urface type. Wen
of thelthd wiphinethd regj@atst ieginons ThiNA et bya taomap, 4 fuhdtingwisicthaapieach tag
an :0g schene, they can al so
Engﬁ%ggﬁf égggﬁéﬁggggﬁgﬁéﬁﬁ%e tag map for a region nust
A td36nap @tflett©iha bdh@ndnisad fo il the@itan rdglon with tgs, afl #i Bandvalygdofiiing to

D, a | D and a en trapnsform. the ta can he. .
sutpg il e e Hesl B ahOB b e Pl 5F S Uk rifoering
scheaigsthdy\¢brealso ghgrel tipesarné tegmapwi t hi n t he regi on, and the

tag-rel ative pen | ocation can be added.to the
oo RURP B EPRSIR TRFSRBCt if BEobBh TP B Peen L e R
pen regfonn, thelta@mah cha he rentyveBcthe e D Tanthe diasslated drito gruabbchigetag location
T _ -y fo LG oot
wnht‘}lfajltg;;j.é % ?‘E %t ure %%%ﬁ%% k%‘g‘i ﬁﬁtg? aaqig(%]éatﬂ%i S's g%{ai tg)?]@d %ﬁe solute
pen lpegiop pittigthetseiPlhg scheme uses "l ocati on-i ndi cati ng”
tags as already discussed. An alternative coding

che " opj ect-indicating"” tags. A
szoca?? ﬁéﬁﬁlwggting tag contains a tag | D which, when’
Twd diaiR& ls@faeckotliihg @htges drk 6f ifiterest, ath ofsiscisethe g Suttire déshiébed earlier
. t.agged region. .yield upi que .t ag..l ocat | i L hip
m ﬂi"se%g%"r’?'. {-L”T’I* é“‘f"%"g‘]ié?&ée gast%l? e\%’ g " esocfé?aln{’)nn&g‘fa%? etclt QgsnXY:reéJ} ‘%&%%3' An
altemagive priding schemed uses Sobijestvindiesting” tag8l t he | ocati on of the pen

within the region. This . in turn i ed t determne. .
A Pl i iAo BB e et e e o e v
the @fgedresglon,iyivids henipages loesarwithin terregios Bl t&-elativemt_iontohdae pen is
2ol i ng MR M Yot Tocl D10k el b GRS LGS 1l A5 bsed 10
‘"denti fTe , but I to t

| _ a location relative to e user .
determipesth loeation-pfthenep rolasivg tg@pser frftesiace elepienitin Him paep deseriptipnpgsociated
witht tgeg’égi&b R iEhd ﬁsbmhtakdﬁyel@uamm idénfifledCBD L ubleaio@felaave to the user
. solute.pen path ip t one o rticul ar yser
s et & Grhuigh, Eoslior el See ekt i s M omnge gt o
absdlwgpeh Pativih ithe lrord iof amtticylariugbeinteifice element.user i nterf ace

elenent .in the page _descriptjan associated wifh the
An GGt st he TR 38 1) N URes b en s o e (RS DY e
descEiptiresibeidtaderithitfeyregidneAll ths eps inteabdeadt the dbee erface clamént idgntify the

t. i.dent.i . i neli.Ski ' b Bicatin
wser e B ok Yl Ay G B cying oo
do neta fxerefors, SUPPOT the s#piust eftaw abselyie prappth. Thipdp, kpyyeven supertthe capture of 2
relafivd 3R phth t §E 18R RS e EpoSHfiondsamplils HekpyeicyPEideelR twilce O ecOlibred tag

as the &o it onﬁsangl i ng_frequenc extgeeds tW ce the be
frequeneye dht Wpplagementy o oag, SERLd Pep PRSESTS| AR BRE AT % fToEh &2
unastaguplsdietpiinethosi tion to the next within a stroke can

be unanbi guously determ ned. ) . . .
With either tagging scheme, thé tags function in cooperation with associated visual elements on the

netpage as user interactive elements in that a user can interact with the printed page using an appropriate
- sensing device in order for tag data to be read by the sensing device and for an appropriate response to be
generated in the netpage system.
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Wth either tagging schene, the tags function in
cooperation wth associated visual elenents on the
net page as user interactive elenents in that a user
can interact with the printed page using an
appropriate sensing device in order for tag data to
be read by the sensing device and for an appropriate
response to be generated in the netpage system
NPP044- SG -20- 1.3 THE NETPAGE NETWORK In a preferred
enbodi nent, a netpage network consists of a
di stributed set of netpage‘%ﬁge servers 10, netpage
1.3r egi SIHIEMMENETW@US 11, netpage ID servers 12,
netg@% l'ication servers 13, netpage publication
In aprp uneah @ npieagp Agfuork Fansipte Pl diribuied sk e etage age sgrvers 10,
netpi@d \Wepistfatibl) serviGh 18Sndifage IMts@vdieti2, mpages Bypligatior sdrveBUI% netpage

i 3 5 Pl PO MBI 3 0 e v,
shopm infigeres),  appl i cations and publ i cati ons and ther eby

aut hori zes_ vari ouys, net wor ctivities. .
The otpageTegistration seryre At i agpryer ™ fw@ Eeogpds rglationshins ﬁﬁwﬁP G5 R5fs: printers,
appli@kads hndgplblizstiohe aditieebeahthuges eribus netppk eatigitiesol authenticates users and

actsI &%ﬁ%&% p9&§ on Ibghaﬂl of gutgeﬁfgrxfeg @ég 19%@%\%15}5 'IIQQa jons. It also provides

reco I'on Sservi ces esire descri be above, a

hanﬁwwa aEogyiige sarey df desitpdods drecaibetsaboyse o SPtEage Rtge server 10 maintains
perdiddn® infoRchation alﬁbtq&éﬁe DBGPHiGHS Sl ﬁa@& ingtﬂﬁesam REAR network includes any

B8 L5 AT S i MBS s DDl e
inputrvglneaforesch fBgeniosanee, pliegle swh py/wetpage prmtempnﬁtmmm inpytedirectly to the
appi'ogﬂdﬂé péé@ lséll?e? fh@r aé%a&nerpiﬂt%re{s rﬁﬁ} e %putcljefa@\@ttoc' ﬂﬁ%xjﬁnﬁﬁn of the
““netpage printers send netpage 1nput directly to
comgspRRrEPIESt e page server. The page server interpr et s

A n%th%‘ %Bcsg'v &QE l%Jloc'élth 9&&@( St f]ﬂ 5tl Qﬁ d élﬁ,rdng k esqﬁdtbglgnc g of page

espon netp serve ocate
Ser@lﬁc'@mﬁemaﬂp@@@ihe@ﬁ demand and provi des | oad- bal anci ng

A gl B 31 iy e ol it B i F s e e s
ID Ryisto GengtBIS)ddresrof i ndtiagrpaget sngés@lmgeh@ompqyélgepapaigsance
| D 50 |nto t he n t.wor k adglﬁ ﬁ of the net %W.%a&gA
A nglppag SPPHGLiR 1STHR 1 3 s cosveF abigh %ffsn@%%% netpREs AppLiENong A netpage
publi@tipaegeerapslai gplidation sereer waich iBlishes netpage dmemhcp ipageqsitters.
interactive netpage applications. A net
Netpagg,fervers cRnd hasterl 9B vayiafy pEneaqrisenier platiorms, ﬁ°‘§ @W@F“‘Rﬁﬁ ech as IBM,
HevlétHacIG RIS Snd B2k, MG 10RHLETR B Gs daf nidbirageatipod Niimleshost, and a single
B BPBRENET Bl RS Gy o R ] A s
serviegs,ving firt paﬁaclkrahdfun@nwlﬁswwdmjm thpILeserver grddles roeq spevess canaalio be

providd dir&R§ Hd feﬂ)taéeyap?ﬁn@ sidh9 b Rethu2S printd A a Rorhuld Whikstation, or on a
server can be dis buted over a number of hosts. Some
locghpetigrk. of the functionality provided by netpage
servers, and i n particular the functionality provided
1.4 BY tl}g gaa,i Eﬁnd t he page server, can al so be
provi rec y I n a netpage appllance such as a

Themeﬁa@a @ent@r6bNisah applithcawhichnp tigisteretdvaritk the adtpapesystah a@iprifts netpage
docume%t% on Qemal\M) anb via subscription. Each printer has a unique printer ID 62, and is connected to

the netpage network via a network such as the Internet, ideally via a broadband connection.
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1.4 THE NETPACE PRI NTER The netpage printer 601 is an
appliance which is registered wwth the netpage system
and prints netpage docunments on demand and via
subscription. Each printer has a unique printer ID 62,
and is connected to the netpage network via a network
such as the Internet, ideally via a broadband
connection. NPP044SG -21- Apart fromidentity and
security settings in non-volatile nenory, the netpage
printer need not contain an persi stent storage. As
far as a user is concerned;?"the network is the

Ap @t FFoRUlatity and e gttigd i BevoRfile meMbrMiRGibtbase bijhted ded B contain any
space and,ti.ne with.the help,of the .di.strjbute .
perR SVt BB P s & e P e f S ohpPsh? Rtpage, ntion
interaetivplsigrsTopy spateepl tifihevithethp dgle @t thetdéstributed: a¢tpage page servers 10,

m¢§ug§ﬂ5'ﬂﬁgmﬁgggﬁggmgﬁﬁynents from net page publication
servers 14. Eac docunent is distributed in two

Thepetpsgs prittbrarcqixepssubsarjtod hapagadgudnt famtngtphge tpablicatiom sbrvervelg eEach

doc%n? gt Hl twh (f)%l ﬁlte l%g egl%'o&@,gﬁ&; the %@tﬁﬁgﬁﬁfaﬁf image. objects which

personal 1 zat1 on, page | ts are typically specific
populgfe ghepppetsi Befause of erprvalizativer Pagn dyets #p dypisainpecifly tor g particular
subdchier S1dR6 &6 pddRéast3o 1BE dubBschberY pritck Wig the BidFdpiitd FigEsefvagBext and image

.servef. Tex nd | mage ,objects, on the other han
i S T o P s PR e P e et i 50 g s o a
subssritgrshprinterseadthe approprfiate pagaskrs@s.i bers' printers and the
approprjate page servers. The net e publicat.ion .,
The Gefpogs Popt S OPHTES o eSO Ol o SRR 13 el and
multicagto Afer mdceivisg sheaputhtcastudfta daxsrheant’s pdge dayonts ctbé piintgy Kknles which
nml&&ﬁhﬁ@ﬁ&ﬁ%&ﬂ@ docurment's page |ayouts, the printer
NOWS I C nul ticasts, if any, to listen to. Once
Onct i€ poihiehae rechiag the eomipleRthagdiRyonn g etjeets flug @efind yie Wb&mamdo be
ﬁm%Qhﬁgéﬁﬁiﬂa%mﬂﬁﬁé”e the docunent to be printed, it
PInEEA pr?n T d0cument The printer rasterizes and

The Bif‘iﬁtf}tﬁ&teﬂﬁg antﬁrbﬁrllt@&ﬁ@mf@&ﬁﬁgeﬁ giﬂﬁilté)@ﬁﬁpéﬂd _oﬂ'ltsﬂéb dp _ﬂk Ehe&t] 1€l @%tains
0 e sheet . contains dupl exed print_engine .
duplgysA P TS conipllesn(po (P RE g FE12Re erta“éw%mwm for this
purgesel Nt heads 350 for this purpose. The printing process
consists of two decoupl ed stages; rasterizatjon of .
The pEBE §OS%ET FOPHss vo deprypledyrgpss ragierization 9f pags deeqrintions fangyexgamsion
and pARBE 5t paddihafed ST FasieNRGL: R6REEGSRIP) cdnbtPdf RO BiSthért Starfdbrd DSPs

. Of, dard, DSPs .757 [ L Il el. i
73 1 BB S D 9 B g S

r const s

expapdi siitienandipdu@ess dmagesiniealhime gyapbnanized hith e ppezatioh qf the printiipadydn the
prinf ABGKS i n real tinme, synchronized with the operation

of the printheads in the print engines. Printers not
Prinersalbd eaabléddor invisibledIR [plisting Ravie the option @p priat/egstubieg MRpdbsogntivé lgdack ink,

ci ) y : . 1 o

s e 005 e RO 1 Al e BN e
fanciiengléty thay intighigR-rinehrasesgey arvestilt clpssrdes 1eipages-ed

falr'l 2 ¢ Itngrppsll 11'8%9% ég‘?aig g}gn 1Ié I gelé gléslheRe_tsp orf ngll)%r?lg[og %]%%‘g’ﬁze& ﬂeﬁ%ge printers
may print onto more specialized surfaces, such as globes or sheets of plastics. Each printer supports at
least one surface type, and supports at least one tag tiling scheme, and hence tag map, for each surface

type. The tag map 811 which describes the tag tiling scheme actually used to print a document becomes

associated with that document so that the document’s tags can be correctly interpreted.
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A normal netpage printer prints netpages on sheets of
paper. Mre specialized netpage printers nmay print
onto nore specialized surfaces, such as gl obes or
sheets of plastics. Each printer supports at | east
one surface type, and supports at |east one tag tiling
schene, and hence tag map, for each surface type. The
tag map 811 which describes the tag tiling schene
actually used to print a docunent becones associ ated
wi th that docunment so that the docunent's tags can be
correctly interpreted. NPPO#4- SG - 22- Figure 2 shows

t he FduRAY GhdWs| tB Bétpagd %ﬁz&erdélﬁgrdﬁﬁ’amr fiécafd piifer-related information
nger-rel a tai ned by a

mafo i lfyraéfﬁlsg?'wg%eﬂ?r{l%g’aé‘ﬁpﬁgﬁ’é ngf page network. A

pr ef & gﬁﬂn&i@%w&ﬁ%f Bk nbibe DRLRAY QesBHitleld iiPgredtc? detail in Section 6
descri in _greater detall in Section 6 elow, with

belova ith gefreacatp Figgres 851691 t0 16. 1.4.1 Menj et T™
Printheads The netpage system can operate using

1.4R71 ntl\?{nﬁetmﬂ%ltmgaﬁsh a wide range of digital printing
technol ogi es, including thermal inkjet, piezoelectric
i nkj jreet ne’qiags @stemlcacbpeaphmnggmuphlntade witld a otidverige of digital printing

techil? a net %% e ILEI? ﬁ%@lc%cmgé%& eléc%roﬂh&ogﬁyﬂicr 24 Giners.

Howarr det g sqnpumgr accm%gtrlapiﬁﬁﬂéb g that # tnﬁfp% [PEftertaye, tap (fgflowing

chabicigfstigptial ity text printing high reliability | ow
printer cost | ow i nk cost | ow paper cost sinple

* opebphptdgsphic quelily polor piitiagit printing  high printing
speed sj.nmul t aneous doubl e sided printing conpact

forﬁ?*ggkgyx”W®ngomer consunption No currently

. CONYEBH felidliky available printing technology has all of
t hese characteristics. To enabl e production of

* pri ivwerigtenodth t hese characteristics, the present
applicant has invented a new print technol ogy,

* ref OWFo as Menj et TM technol ogy. MenjetTMis a

, dro nd i nkjet technology that incorporates
pag&&%ﬁ%ggﬁlntheads fabricated using

« M ciifplk egtAi@eCchani cal systens

. nearly silent printing

. high printing speed

. simultaneous double sided printing
. compact form factor

. low power consumption

No currently commercially available printing technology has all of these characteristics.

To enable production of printers with these characteristics, the present applicant has invented a
new print technology, referred to as Memjet™ technology. Memjet™ is a drop-on-demand inkjet
technology that incorporates pagewidth printheads fabricated using microelectromechanical systems
(MEMS) technology. Figure 17 shows a single printing element 300 of a Memjet™ printhead. The
hetpage wallprinter incorporates 168960 printing elements 300 to form a 1600 dpi pagewidth duplex
printer. This printer simultaneously prints cyan, magenta, yellow, black, and infrared inks as well as paper

conditioner and ink fixative.
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(MEMS) technol ogy. Figure 17 shows a single printing
el ement 300 of a Menjetrm printhead. The netpage

wal | printer incorporates 168960 printing el enments 300
to forma 1600 dpi pagewi dth duplex printer. This
printer sinultaneously prints cyan, magenta, yellow,

bl ack, and infrared inks as well as paper conditioner
and ink fixative. NPP044-SG -23- The printing el enent
300 is approximately 110 microns |long by 32 mcrons

wi de. Arrays of these prlnt%ng el ements are forned on
a silicon substrate 301 that’’i ncorporates CMOS | ogic,
dat &hd¢ prinisd éement 300118 approxisnaelly did mézrons loogiby 32 fiedhs wide. Arrays of

theé mﬁﬂé elen{%ﬂs%e tﬁjm tsﬁlc&}{ sulgsgﬁe ébﬂ% 1}1&1&)01% e 8@[6% IOEQ Odaé l;;rgnsfer

e nozzle 302, t nozzle rim nozzl e
“m@héﬁbﬁﬁwgﬁwm(wﬁémWWU|d|c seal 305, the i nk channel rim
306 rn1307 0agt p
308 Ma.loEI gler 582&5/?8 5 ?% p%l%: men e =L tﬁeax}o%z g atfx ma.o3 %e nozzle

chasber 36d the Paidistienl 3051 Be mkh@nwhsml30® the daverzarm 307aﬁle h@we acslmr beam

pauaﬁ!g tﬁe"}ﬁssiv@ Ketbaltk 6damPdif 309 A€ achibd dciRoraindAs 10 thARAT Bdafor anchor
3“b%§ hanlcally jOIned to the passive actuator

at the join 319. Both beans pairs are

a n c Wa%ﬁke@&uzﬁ&%&a‘n Jaﬁ%@&eﬁ hkéﬁ%l&ﬁﬁaﬁléd tQ gie %Es%v@%c&at@ﬂgam pair 309

onbi nation of el ement’s 10, 311,
at %brmsﬁlé i R éheédﬁwwaﬂm PRjEth L0 and 311. The
conbibbtibd lof ElemedR 308, B0Y BLG; 318 asi TAWFord a Shrftileberditdldcrerr@N bend actuator
pedf ray of printing el ements 300, including a cross
Section 315 of a printing el ement 300. The cross

S eCtip@a 18:h6wd assnﬁm p@mm iRy b‘ltpnhﬂiﬂg ,eleﬁl?lﬁcdos aﬁdlmmg Be}wés td38on 315
hr ou e Si

of it 8t A0 T s bRy s P oot B 40 6o g A g 312
mﬂ@y&#dwméh&eﬂbmpwﬁkmbpr|ntlng el enent 300. Figure
hows the quiescent posjtion of the ink_ meniscus

19
3 16F’§‘F?Sd Pk LPIeph Ao ghoy thejopseating eygls pia MenpgfR" prigtingslempn 3¢9-

in

e nililgg u SQ%)Z%S‘WS ;gé\g‘? eﬁpyofsi% gﬁ_g? ik %ﬁ#s%gé%f %rﬁoﬁgodﬁr%ng an ink
droplettIplie Fetafnrdin ths Ag3zle chamberby m@@@n@ﬂmatthq@kmwmscehﬁﬁ s at o Fyidic
seal 305formél bitRech thie Rézz18 Bhambd? 804%nd 1At AR AdndeMiaS3d6l I CUi t Ty

distributes data fromthe print engine controller to

t heWhitsrnriating, the printhpad MO Seaineuitey, distributehdata fromghedaintengisgrrdntroller to
the QkEd: Brirding dinefiRiaihel the dhth, Yt ﬂa&&s @l @a@attS @618 e St Gro@ds 31418 the active

active  actuator beam pair 308. This causes an
actugipr-heq pairz08. ifis cavses 2§ E}e°ﬁ¥§i§'§“’f°ﬁ'r‘8 wyhitEongh theheam pair 308 fppgpout one
micfogtond fresukingin GouleTeating The BMpLratirMitbass Glting) frok Blufe heatmg causes the
t e r ease S.u| [0
bear 88 5630 L0 ATRERRIN bR RE: B4 phlthfled iR bnc,
resufting ijapkess differencobetiremthr i bpangmvys iThis pfress dq@eamemis pmalladwéved by

the d3ftilevBrédP@Ha df the él&ﬁ&tﬁetnhﬂ gedd Qet@htor §iO%§x§i ledvfaRis B8 Qﬁstﬁ?e@w ShE lever
stress erence i s

é& t wQ beam %ﬁu rs-
arm S transiits i <Pl sy ewga"tbaﬁﬁ““@eé%'a chaprfer 3P4 poyes about two
micrensac the pdsimemﬂﬂm iﬁﬁgﬂreaedblj ThiOincredE tivdiichresgurd, Rvdigdk 32 heut of the

nozz?e%%tﬁg %&fﬁ O%l?] l]'lIlﬂl%D.IL V?lr6 to ﬁ?élg an S t SI'CVt l‘ll'ES fg lnk enlscus

€ N0271 & chanbe er
316 gqm smm&ggacm sugfage of the nozzle chamber 304.

As the temperature of the beam pairs 308 and 309 equalizes, the actuator 320 returns to its
original position. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozzle chamber,

y—a >
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mcrons to the position shown in Figure 19(b). This
i ncreases the ink pressure, forcing ink 321 out of the
nozzl e 302, and causing the ink meniscus 316 to bul ge.
The nozzle rim 303 prevents the ink neniscus 316 from
spreadi ng across the surface of the nozzle chanber
304. As the tenperature of the beam pairs 308 and 309
equal i zes, the actuator 320 returns to its origina
position. This aids in the break-off of the ink
droplet 317 fromthe ink 321 in the nozzle chanber,
NPP044SG - 24- as shown in Fffure 19(c). The nozzle
as SHoRTREFigdrs 19(Of Thel RekIdOhahbte iskGtilled By e attivR of thefsar@@e tension at the
nmt&n gn at the neniscus 316. Figure 20 shows a
LEGent of a printhead 350. In a netpage printer, the

| en gfgli'e 08 shbwEa RfrheRt J18 Bihitedd 350NR 2 hddlabe piintd, the Eflgtﬁ me printhead is

o B Db e b R S et 4

(abaw RV @ cqmiplen fhiehehil). Wmheprmpmg, the § papgr, is nbned paaprhy fiNed printhestin the
m&a&tss% e felnts & émmwsﬂﬁterh % Al L1663ds36b, faézmg HhE8x colors or
nas I OWS

rint erdrg tated prin
@pewéw%ﬂvewébnmeekmheﬁﬁﬁ the six colors or types of ink

su p?a g%gect?tX% %%ﬁe surr]tlé%el & lth { é’iéaﬁ dux};]% opgr%og,cat noEﬁee grmldavwfelr 830 is

sur hea urln
attaghsémhméupa@sl@trtte%lafqr aechaerzle 302 here j5rei cnt‘qs@a@ng nozzle guard hole

33 15HI8L Rl ﬂl'i)ér)]ﬁk g:g gﬁts 8RGed 98 BlefenBile n(g-zﬂlte rhg&rd Boldd 331 ci;rom becoming
bk bR RS S o il AT G OSSP QP oot o e

nozhle pesd B84 difring pririties Gorpregent ok 821 Ifeoh doyingptapaazzlé guanirisseaed while the
mmg& Q4 debris, filtered air is punped through the air
ets 332 and out of the nozzle guard hol es during
15pr|numagapigparevent ink 321 fromdrying, the nozzle
guard is sealed while the printer is idle. 1.5 The
Net pheyectipmesensingedexics iof) the Jitnage Rysteie {5 tyRically 2 thsle 10e (Whigheusing its
emb%ﬁc%tl S(gi\rlél&r Mk ﬁlﬂé tb yapﬁquc&m del?&ibdk Mitiﬁlhtagstﬁm%aget\ﬁa an image sensor.
enbedded. co

T R SR G L PTG PR agr oS & pgner
infrirhgavelBits.oxs degried Soinprel detsiblicbowel the system [y abiei tol easewwibethe pib is in

conég%tﬂ ke 's@'fage L:{d 1§ zﬁ)lqu.[; ettag§ gtg%f@tgen?xta Q‘ﬂ!a%ur@ ﬁ\ﬁﬂan handwriting

I nfrared wave escrl bed 1n nore detall
(i-e428 |1 28Qvdpit R @reatyrs%né ‘? §Izazb rfaétet) oinfoapptien caRwTRd by, dhefep isj egerypied and
wirflQ8) BsEminéd 16 the BentG Kld'rfb% Station)) the phider [aelfhsd ssanabxherpfeﬁngamﬁe with
R0 . 5 B S S PG &' e
servenfbiointagptefation. capt ur ed by the pen is encrypted and

wirelessly transmtted to the prin (or

S oot HESPIEHOL e BYPog28 OBTSP Pah = SR Bt P gnd a5 1on
mariliag Aylisi THe matking agedt, Howevel B nétiapwesary fopesdye themetpage systtrh as a browsing
systgnrl,ﬁsré(?lfgaga glgenq{f? gs(yi % tIﬂterBJt Met ]ti'clcp QeééaEeeth %fr %:s[t?édr i ét[ecﬁetpage

server I'n erpretat|
systgng@d:pmtquqﬂenﬂh@ net page pen oper at es both as a

LEN and as an us..The ., . .
g’r}'ﬁ‘genh ’ts R ER 2 1 a%? b{ﬁaﬁee'ccpe%s ary ltf Bysitigy findprientation
relatl‘h&o thepaga dbe m'lyIs tateched & agforios uweT, ang the force on the nib is interpreted relative to
a threshold to indicate whether the pen is “up” or “down”. This allows a interactive element on the page

to be ‘clicked’ by pressing with the pen nib, in order to request, say, information from a network.
Furthermore, the force is captured as a continuous value to allow, say, the full dynamics of a signature to
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system such as when it is used as an Internet

interface. Each netpage pen is registered with the

net page system and has a uni que pen ID 61. \Wen

either nib is in contact with a netpage, the pen

determines its position and orientation relative to

tthhe page. The nib is attached to a force sensor, and

the force on the nib is interpreted rel ative to a

threshold to indicate whether the pen is "up" or

"down". This allows a interactive elenment on the page

to be cllcked by pressi ngf\Mth the pen nib, in order
be Yefifiéd TR may Bepiovable ivRdh ¥t dcrd a bpecifidddortxdihid idgreater than that normally
eomje] i gy Tt 5 SF el P BBl Ok o Bl proic
m01te desiramaﬂhmg@ theZuer c@wmétou thfaf HGIVlde?F hea sonimoripgnibe novabl e

subject toasem ed force.whjch i reater

t hahS WACE g 7 poh 519 ST i T o e g B Fiagine in e
infrhrad spesteam, appkd €8 of tHeqrageinghe Vicinifyenfitthetndb. ftpdeeodeshtbe ndatyst tag and
com}nﬂesc' thgg)ésltﬂ)ﬁ QY lttg %1b gﬁﬁ\% tg 3@ tﬁé‘ B‘lnﬁ tﬁa%&i:%& If»ergpﬁ%tfvp @lStUﬁl on the

onmpar pr0VI non- Novi n
imagdttagrid ﬁeknown éeogw qfiths menaﬁvacw#tb@\lﬁhéheupewoa fesplytion ﬁf tbe %may be
lowl BRausethp ag eedaw dnﬁBeQbanle 1rlvél'sdl)hﬂopot'ti&fldl amdta§ e the deixstea Mosition
Teso 18%8 ég' thﬁté’ exceean n : hgoh\llt{o% Il‘enlll efs‘or ur:ﬂee hagcll b tm%]reoq@mon

near g an u e poOSI
t hep& Rtidoe réMdtive/ & 4 ﬁbqiagbemé G@nﬂd%]ats@ﬁs ebsRkeea sl:roke consists of a

seq%ﬁﬁwﬁ Sué%%%ﬁ:ﬁéj éﬁ%é{a?sgt{ohsgo%ﬁ}genﬁa%ep{nfugﬁ}% ﬁ-%ﬂaéﬁv%nhaéla completed by the
subfequht fennp eveoA sitokois alsd tagded witlathe pagy I &0 of itimwictpipe cherser the page
D éhgl% %@ﬁcﬂj Eﬂ?ér' rlodnaPdikc R84 %\@ conihié I(,rex%glt ¥ tﬁrsg{ﬂ&r tional
fothe tag size, the adjusted position resolution is
qui E&h hétpdae pextace dirrg sE]EKﬁoiTBZH aobimtedesit i tallewing theyuser e gerform
cop{g gsiqd ASE ulge?ao ons eﬁce?heasefeeétgge ca t ¥ lpéd 3 QIlov\P &L s eﬁ&e!n'tg G?card it after a
deﬁqurtmg@gnodAT@tqnmsetpmﬁgspxgbegﬁ region g%q:mlgm@gangq“ It consists of the most

recetn{ B0 iR TREE RffeP @i fﬂ@ ?enofélaﬁneco %gﬁe oﬂﬂdt i@t & Qhebbég@ It is
pen-down event and_conp

ent pe
intefpdidy 10 3R, ABRCEIOE: Sﬂe%‘ﬁ%fn%‘e‘t o8 é‘d‘y Wﬂef‘ He a'b @Dﬁc fipg ¥ aolecton
hyptrigk doiamge whenever the page |D changes, which,
under nornmal circunmstances, is at the conmmencenent of

t heEash posidbas = qernih 824 Rje s ghe mibrastnotified by the pen e e ssiemal the case

of ti’fefam% Séﬁf‘ag@ﬁeﬁ des‘éﬂlﬁehl abok'e, eitel tthﬁlgmk B nibSoe the nbn-R@kiHO#YTs nib is
tion. i,S

t e I
°““?‘r‘%“°"s?"5ﬁ§°212“€8 ? He sy’sst'se e |§Sgar%flawtd Wifp fhg penby an
applilefionnegl it fesponse &r thmter SFh@mg a Wletrﬁorrmabm iTondefpalt oibistyteds the nib
styld £8cRfd %h ffle &ﬁ&ﬁnﬂb%@é@ CturddlehrGih 2] tafet&&edtm ﬂ{é‘eﬁ{em nib style.

recent digital ink stroke captured throu 3
Whengheatrokes 2 SubsegaenBateRig RS th e PR fuced g t a&éfylel with;which they are
tagdefit erpreted in an application-specific manner once it

is submtted to an application via a selection

hy pWhéneyek the @en iy ithin rrogeref @t priplen,witiahich itqn pesprunisate tigpen slowly

flasHel | |1t§' “dnfind” |'LQ'IDE Whed @8 E)enn?ﬂs't tﬁ'd@(g)d?}{ sttdR& rdl?{?e foQhd RAge, it momentarily
em e _case O e ae ne
st 5 R 50 e e DHEEl KPS, Ao Bivey e poes,

moribfariadtivatesds SAkYLER. nib is current. Each pen al so has
a current nib style 825. This is the nib style | ast
associated with the pen by an application, e.g. in
response to the user selecting a color froma palette.

P&Il_eSGdefault nib style is the nib




style associated with the current nib. Strokes
captured through a pen are tagged with the current nib
style. Wen the strokes are subsequently reproduced,
they are reproduced in the nib style with which they
are tagged. \Whenever the pen is within range of a
printer with which it can communicate, the pen slowy
flashes its "online" LED. Wen the pen fails to decode
a stroke reIative to the page, it nonmentarily
activates its "error" LED. Wen the pen succeeds in
decoding a stroke relative %% the page, it

O MR e quehck )6f aptiel atoRS i$ feferredis ‘as Hifgkal mk\lFiﬂgéﬂmﬁﬁrms?tﬁe baéis for the

nce ca tured strokes is referred .di Ltal ..
drgéa? %xc%ﬂge of) ings an? gr rc%s ?nﬁe gréng I o%mntorh a ' agé tfor online
verﬁx@htavfgm@fmdr awi ngs and handwiting, for onI i ne

f h t, d -
T e i PESIET B9 BTIRF Gt S e pads GimPLvin  spenge g k. The
transmigterbdigitabinkdis grictypted fonjrivecy apdh smmbt Pa gekqtizidrierefficientdragmission, but
rsaﬁ\’a%rffusl{eél&gaepgﬁ évgnt Jeﬂ%ﬁren-ln—lgﬁ' {ﬁkfn‘tn@eg di g' tal ink

I'S" encrypte or privacy anél securlty and packeti zed
f or wankd the pearid ouk bExagELESraRY it buffers digitaldhkin jierfal takvey) which has a
capé‘cn§ %{‘ov‘épte\?/\ﬁlﬁr s é}t%oxﬁﬂ&oldg ﬁanﬁmg Yo gl éJeJ[‘g ohdd ?Q!ﬁmeﬂ%m range of a

IS out rang
pn%flrter@er%ﬁng Pltf&red fig¥al inky Tlhﬁ'ﬂ@fﬁfrmy Pravidpmgre oweﬁs et gapaciy.
capacity of over nrnut .cont.i puous
hanthVi tFhg reRs fv RN rﬁ’émeter% bgpﬁ SO Al et g‘r‘%é"s’dﬁs in
netpgfes foth pi paperand onjthe nerwarksit is rlasgehrnyamwerfai whtiehbrigienp pemls conpriunicating
with[§ Snylpekibdr iif®Y Provide nore or less buffer capacity. A
pen "can be registered wth any nunber of printers, but
becAusderat lembadiient oftha@ paneis ideberdbeil fin grovedr plagib én Srofidn below, with
245 Fpld Qg he network, it is largely imuateri al
rinter a pen is comunicating wth at any
particul ar tinme. A preferred enbodi nent of the penis
1.6 desc NelwdE INTERAcrsiNer detail in Section 6 below, with
reference to Figures 8 to 10. 1.6 NETPAGE | NTERACTI ON
TheTidepaes emrsrrﬁ&lt rsgeiveinterelating tpestreks figm theipep 104 yhenghepen is used
to ix_a&rioekral 4 efpaget1NEneedRd 4433 Mﬁ%l't_l_agts he r?ﬁlby the pdﬂS%Sh it esed to execute a
I ntera t W n e e at a
mo%eﬁrarg, sych.aga ?trog d?l[\)eyde {aﬁ@%ﬁ 1‘1/%“%01? aglc ar page, a&cP aé%lgte? mtelgctlve
elengrpite heedeterminad @hd angndivation pfﬁkerelafme:osin ofl thepam refaties to the page to be

obtdufi@ b fnﬂlcé?lfrg ﬁrﬂﬁs %Erh{t&i% fhE phfd) iR Gt r&%ﬁ&%ﬁh@ﬂN S, the page ID 50
interactive elenent to be determ ned and

of thesipkedgip B nejyork ﬁ@rﬁsmfahems*aagﬁ Bagerseu il yhich mi@f@ﬂ%fomspmdmg
pagé iBdtaikd 880, It mexidm-nmage stoRe 10 @he pagdtserivdd tlthe idgewasriétbmmdeﬁtgied inan
earh‘\%rlasé‘rglfelhée ! {nfl ay aﬂ‘e y ?atﬁsp E\BQJ | nt %ie reS %vgnt aée g‘»erveze i Qtﬁ aZhe. Each
netpagstogrsists ofiel chmpacs pasfe larvwe mme@p@gersptaghf by @ netpage na@e wmetﬂaee below).
The 'ﬁﬁgeriiy@r!rt Referd REOLRAE SBS RN GontsRADFeded \SFiEE %rcﬁﬁ(}toreh telsewhere on

t hen transmts the stroke to the page server.
the notpage nghyerk recently identified in an earlier stroke,

t hegndnli ;B%' e sOHvét rechiPRY ﬂf%'s&o%@ H¥m Hf'é\h‘,& k Eﬁie@g tHe 558 aQbrighififro which
rel evant e server IniIts cac
the stroke applies, and etermines which element of the page description the stroke intersects. It is then

able to interpret the stroke in the context of the type of the relevant element.

A “click” is typically a stroke where the distance and time between the pen down position and

the subsequent pen up position are both less than some small maximum. An object which is activated by a
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net page consi sts of a conpact page | ayout maintained
persistently by a netpage page server (see bel ow).

The page | ayout refers to objects such as inages,
fonts and pieces of text, typically stored el sewhere
on the netpage network. \Wen the page server receives
the stroke fromthe pen, it retrieves the page
description to which the stroke applies, and

det erm nes which el enent of the page description the
stroke intersects. It is then able to interpret the
stroke in the context of th®-type of the rel evant

choe It@imrytmqeuescal cligkko bd Setivalé)]abPckatdinelys b IRk stydRETs Gnbrbe® The failure of

et ween th Siti o e
« P B R PRI e PRI B O et o s "k
LEErmwevmmnmtpm inglyfles @ thutihiaC'Hlick’scan b iegisterediwhpp bath the pen down
and Yol sitRigs ar€ Yot wthirCilie ArAARF Sbdedn. T €QUI res a click to be
activated, and accordingly, a longer stroke is
| gnOhepglare fﬁbdtmﬂsaoflmpnteleménts ia a p@pagayie descripgancliypa@inkaiand form fields.

¥l he |ack
Inp u s%g’ﬁggél é;dgﬁr% (ptﬁéépen&ﬁ‘;am&ﬁ#w%%%%gver where a
netpage includes a button a "click" can be registered
1.7when Shatard FETORES ot drPacBId pen up positions are both
wthin the area of the button. There are two ki nds of
i np Ty thegyreforeed fosm,j each Jetpage Bag)gedmg@éhedlétgqu iogq tghs bottom to indicate that
it ishytppige amtkberetiel hafsawacf)@eqir@&nes THeReEo atséucaughoo@y FA@06Mn most cases

chi,;]kmel O%E pr%ﬁu%e% at [ k%%%& Ek%t | Vaftd._fo rﬁE%E)R%o%p u%e%s aacié);%dof the
entlmfemwlédn the icape ob a1 edeurn doqumagns, sueh 33raj tivkes r edupén, thhé)utton elicits an
expRRRPRIR: dr MOt Jafie DOttomto indicate that it is a
net page and ther ore has interactive properties. The
I ogﬁhea:leﬁamt sindlespagescogy fhoquign isUbddied diréatly hy tht rebesiang getpage page server.
page. In
&mmﬂéhggge 0 &QE?Q%%?‘ ﬁggﬁﬁébﬁm%%g ugéghggcopy of the
entire form And in the case of a secure docunent,
1.8suchUssr BripSestess or coupon, the button elicits an
expl anatory note or advertising page, The default _
si ntl ePEEGE eedimentnte pespees BTN Ay & ¢ingle (butan) Jgbelsg “Hefp”. When
pressedlitRUels b sifidd (RO ifdafiios BicUding: Speci al copy functions
are handled by linking the I ogo button to an
. apﬁWW@afF@WWCQWQ¥NWSER HELP SYSTEM In a preferred
%ﬁg the t page printer has a single button
Iab 3 Bn pressed it elicits a single page
. of,h@ﬁqgﬂaghgﬁ including: status of printer
connection status of printer consumabl es t op- | evel
* hel pementfuncti@cuement functi on nmenu top-|evel netpage

network directory
. top-level netpage network directory

The help menu provides a hierarchical manual on how to use the netpage system.

The document function menu includes the following functions:

. print 2 copy of a document
. print a clean copy of a form
. print the status of a document
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The hel p nmenu provides a hierarchical manual on how to
use the netpage system The docunent function nenu
includes the followi ng functions: print a copy of a
docunent print a clean copy of a form print the
status of a docunment NPP044-SG 28- A docunent
function is initiated by sinply pressing the button
and then touching any page of the docunent. The status
of a docunment indicates who published it and when, to
whomit was delivered, and _to whom and when it was
subsequently subn1tted as #®%orm The net page network
dir acdb@mynt Rinbtidws idifueed b ﬁﬁlpl§' Pres3my the Biltdn hrddehel | toemig akypagfof the

docRr# e (s a{rahg %%a umelrjts gtsrl ke an (] CpuP]rsL?dﬁlt g wFQxaté) évh% : %t s (i(ellvered, and
to who@ @t whemb s stityeshendnsubpiertasa famd speak to a human

operator.. The rator _can |l ocate the desir ment

o G e ey ko U e Bt e eI T GFPLEHaDs and
semit@em\tbmetwoylp és at ditemgtub,l thegise rcanogall the ectprge nenfzralgl ©0¢°hrember “yellow
pag ecnglH sp apélgﬁ%f 'e}"h?cf‘ 5;&%?9 ?anfl&gte thI laélraﬁio gtg:tﬁ% fotte it to the

0 V|ously unava| rinter 1s una
usersy Rrigfer- Depending on thedogumeptdype.dhe rblghsher [oF §fr¥seq Ry the smal cyefloyppages”
servite®e. can request renote di agnosis over the network. 2.
NETPAGE PRI NTER DESCRI PTION 2.1 PRI NTER MECHANI CS The
ver Thedulpipgeeripebiiousty yrexapiablydl ey printer isrineble tg grintj Iy thigrgsgrthe “error”
light b/ id a¥%d @& S8R Rgliedt Ferdole AHEMRSIs dvbr BéMtwbd. AS best shown
in Figures 12, 12a and 30, it prlnts net pages on A4
si zed nedi a using duplexed 8 /" Menjetr"' print
2. engi NEEPAGHPRINFER DBOCRIPTEQN yses a strai ght paper path
with the paper 604 passing through duplexed print
englﬁgéhék £03 which print both sides of a sheet
2 si mul tanéous |n full color and wth fall bleed. A

mul THe‘vQﬁBllj? ﬂz&h&ﬁ nbtpaag Qal}%ﬁﬂé‘r%ﬁﬁ Qrshoﬁvmﬂﬁ’!) afséﬁﬂlﬁriﬁ Eigfres 11 and 12.

t t t
as BROER ! B ARSI dp Bau it ed on a4 e b S Hopiea s
Memjer gt engines @2 cudpd08 Xie dsepa su‘aiglaads path witke g pater 602, pas8ing through
dupfe D gﬂﬁt%l]gl&s @&E m ﬁabdrmt REDs Eﬂa fickt meifaﬁéopsmn i yﬁm and

one each print e owmng It

wﬁhafb‘hlé?eé A wul P vmaﬁgwsﬁ@éfmmﬁeww pagsp niegal rpegtons; %nd a pair
of cubtbinSprieif eBgibeOntdlIdrt EXPand it EndPi6L ARy HinageHtd the \IIISKEd iheads in real

range i n thickness fromone sheet to several hundred

“sheets. The bi ndi ng assenbly will be considered in

| 0&Pinfdgh1dindinD 8ds@¥iyos Rpphiad 4 dnfiidrRlue higdetdne f &ch printed sh

Fi urnelsgglG lgg H;%BS ferrl n %tug Flge(ﬁlrgds:ggggq,lc pr;nt sheet

alovfingt oraghe s proyigus shoet wheE PrRsiey AR o PhisgPPies il bovd gheument

618 ahmtman rapgeels thicknessGide, ono\ilieat ko saetad hmdreldithexss. Thelbindiag axsembly will be
consFiRMR AR diaft Bl AR PR SorerdiBe B e SAHInd 7. FI OUTE 23

Referring to Figures 11, 12, 12a, 13 and 21 to 23, the wallprinter 601 consists of a main chassis

time

606, which accommodates all major components and assemblies. As best shown in Figure 23, it has a
pivoting media tray 607 on the front upper portion, which is covered by a front molding 608 and handle
molding 609. The front molding 608, handle molding 609 and lower front molding 610 can vary in color,
texture and finish to make the product more appealing to consumers. They simply clip onto the front of
the wallprinter 601.
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pivoting nedia tray 607 on the front upper portion,
which is covered by a front nol ding 608 and handl e
nol di ng 609. The front nol ding 608, handl e nol di ng 609
and | ower front nolding 610 can vary in color,

texture and finish to make the product nore appeallng
to consuners. They sinply clip onto the front of the
wal | printer 601. NPP044-SG -29- Figures 24 and 25 show
the wal |l printer electrical systemin isolation. A
flexible printed circuit board (flex PCB) 611 runs
fromthe nedia tray 607 to e main PCB 612. It

i ncFigaes24f adip5 shiok e rvaljrineoélatrical skt in 1s3latidn 1A flexflbprimred circuit

oAy AT B0 1B R 4 R s i
LED?pé’éeﬂ“o@ﬁ an w ang) g pushehitanr617.6The LED# shop soneh hetfiont rapiding and

indRdtd Cnt 5139%1%@(1;14 "Bebridut i, bl ehr mso’utle%ﬁgﬁmn 617 elicits printed
nsunapl e s

w st printer and c
nelf i o o G e s B ) BBl S50 PR e diectory of
1es nerpdgemetiork.Pr i nt ed, bound docunents 618 exit

throu h the base of the wallprinter 601 into acle

pl aBtied, boupddpsyments A1%.53jt fuqueh B basy affheguagprinter pYl itg a lear, plastic,
remdiabI2 UOIREn | trily €10 SHhiisay didadsaliih gridadr detailbeldw vafh 8geciffit fference to Figure
28reference to Figure 28. The wallprinter 601 is

‘powered by an internal 1 10V/ 220V power supply 620 and

haSTEe waaabxaiter 60D Bbvier@ b@'aﬁiin&rrﬁl?ﬂmv}lﬂﬁv pweSREPYY 62D dn@h@ a metal
e Ver F i cal,, surface.
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ora cglgblhéatl%ﬁ %@ﬁh&rﬁ%ﬁe@&n %st aﬁ]gwﬁﬁeego suEEﬁo F(E%E t?%\g%ﬁxnter 601

have common connect or opt1 ons, SUC

to 2 qEMPEE;oFf @3¢ iE ey orip printest Qfhey ypes @é’ﬁ'@lﬁeﬁﬁﬁ’sc'%ayphel“ﬁﬂde?he interface
modaxa rPt:B SN do@tﬁbt edgé stﬁpsﬁﬂitigﬁ iRy hioke nﬁ{i\dva@rﬁt@f R 612 via an edge
e consu o.conn
S 54 4o o B e ometpg 1 1 SIS it B e of o
tool ymsern Figer re@ideeon dithep side af the oodnie@b plivsfonrasy mamalissedion drin@noval.

i nterface __ nmodul e PCB %éWIth Idcntact edestrl_ﬁls)bo
pl ubjenieg tp Eigpe 70sith pain REB plz; ify 2 ef’f.?r Gedof Peshagsis 606, he board

612 m&dgmrougnmmstlmoldﬂgmé et thef ifteri0é medaRBLE Thy PCB 612 also carries the

nece%sgry %l'rjxgr%teieg (V) 1cs r %e%e?n?e‘tt E.%Ee%gs ,}051 Tﬁlﬂ?ncpﬁ)egldmgm(é?ﬁlvgtﬂ volatile

nger recesses on ei
menmd@rmntlx Freo mmmamwmﬂ#sb meggryy IRFE N384 inkerfacerdhipo potor

contRilers V@% sm?'w:aﬁdug Qenkd? cEx'mgéﬂrﬁ imbHacd BSduIEPdB BieB c@:;l‘lgctdrspower
att ac he rear of the chassis 606. The board

ma“@f’?‘“”%‘*r\‘l‘%‘i’af’%i‘éeé‘?l iz cenreiors ‘I‘?é R8BI s nol ding 606 to the
' nt}%ufreaﬁ%hc{m%él ﬁ%ntqztéh acm?to%%%age} &)@Jnﬁ fhe SR Hrﬁg‘e &g.q{efenmg to

Figure 29, paper 604 is placed into a hinged top tray 607 and pressed down onto a sprung platen 666. The
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necessary peripheral electronics to the Menjeim

printheads 705. This includes a main CPU with volatil e

menory (presently two 32MB DRAMs are used), flash

menory, |EEE 1394 interface chip, notor controllers

(presently six), various sensor connectors, interface

nodul e PCB edge connector, power nmanagenent,

i ntemal / external data connectors and a QA chip. Figure

23 shows the front hatch access to the paper 604 and

the ink cartridge 627. Referrlng to Figure 29, paper

604 is placed into a hlngeé top tray 607 and pressed
trayGOVR o€l t3 S [RhidsdiOs0p lvia hinges GO0 Eachlhinge IPRO4d 2 SiBge BGr and a hinge
sidetEgig?\;ts %}o %«é éﬁc’s?] u %eg rémgcé ghéﬁ7 gg%%eﬁe\glo gdgidgs f) ﬁgtq}?‘e pZaQQ/medxa
trays50d mtatdé’iilvm@nemhat mldbhslengamsupx&pms#sﬁé@ jOthex Paagr t@omgns may be
wseg€ngage the |lever and side such that the paper/nedia

tray 607 rotates in a manner that avoids kinking the

S UpPheypahn $64 is p4sitionét inder egeravides 663 peldmeigs slosed yndyje automatically
reglg%%gtg ogehs?de %@ﬂ? {rll'agy%gf' b§ a%gcﬂlq;f’ b Hetglrksx‘ﬂlglﬁglg 643. &gﬂﬁ catthéigd 857 connects
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hatch nmﬂi diosgdnk release meehaaistyiliges thosprung plptexg@g - mashethe paper 604 against a

mothr%%emck.u};b&neﬂae&ma?mector mol di ng 628 contains a
sensor which detects a QA chip on the ink cartridge
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forvr@myééglﬁlhﬁmi’lﬂ%@lﬂ%?? shettd.  r equi red interval s.

Ref&%{ﬁt tg E{glgrg 212 {28, 2 %g Pc? % tﬁﬁ mﬁﬁgzeh &E&lﬁl&dup r&.E, ﬁgeﬁlgly 626 pushes the

 top lieéttdizectly from @bynerlle o0 gash » paper seagerpat shownhea thﬂrfifﬁﬁ)@?t engine 602
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bl adder 630 is accommpdated in the base nolding 637.

This is a fully recycl able product with a capacity

for printing and gl uing 3000 pages (1500 sheets).

Referring to Figures 12, 12a, 24, 25 and 30, the

notori zed nmedi a pick-up roller assenbly 626 pushes the

top sheet directly fromthe nedia tray 607 past a

paper sensor (not shown) on the first print engine 602

into the dupl exed Menjet printhead assenbly. Two

Menj eff print engines 602 and 603 are nmounted in an

opposing in-line sequentlar ‘configuration along the
inteptal, Po@IEd ik rolpRt6R6. Thé BospidP &id 6O 4f the paPe6M id daiised dndefull bleed
idil St REd0t engine 602 by NPP044SG -31- integral,
P BT a" S plck up rollers 626. The position and size of
FixhthV@ isRARES siffidnebiltly $°4E @ flndin the Saktbst fksitekimedr i Nt i Ng

commences. Fixative is prlnted simul taneously to aid

dr yiAs gest showthia Fighro 1 2aa the Msmss I bing engfnee602 Ard 693 intludehagotery capping,

blo%h@éhﬁ%lafleg Bovich 6. 'M%r&;ﬁ)tng Qefvic@ Eeaﬁﬁ]g M?ﬁﬁtm %ﬂﬁﬁlﬂ 768 hen not in use. It
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ron1 ing rodtine pri
Thesm toasomqi |tl}<ftdeﬂ@rm<eres 3 platey); Smfﬂ“t ntedlngs Wcmws e side of the sheet
604 ditif piddingCappi Nng device inside the Menjet' printhead
705 that allows air to flowinto the protective nozzle
shi @heipapsr exits the Ting Metjet d prind erpine 602 tioughtaesetpE pawssd mitspike heels

(ah?le@ﬁl@& tRebri %ﬁ sapwa@), RhRER1s aﬁ‘ﬁk%&@ﬁ&%@foﬁl@r G sﬁked@leai contact

Ul‘ln r|nt|n paper ex

e F SMERaSE 0ot B sk 08 SR MESy g hine 603.
po""%l?gec Iphmﬁ%:l&%om&xﬁted fudl %&gﬁr gluf?{b%et ﬁfn{i&'t&mﬂt the

paper acts agal ns beri ze
“mW%@%§“§ﬁWR%mﬁheels contact the “wet' printed surface

and AS ntlnu e 604 i the S

ot v ik gl T8, Lp%s SEF) of ek B0 phal nF R Mg i
engings Gﬁélm @é, mhéhedptpiersaste@bmw Fhe printed mgefpﬂasqstbewppn@rpwmd spike

thePaJ@J bt withg fibkbad @Jéaﬁérﬁ ?ollﬁl'f anli fbﬁot@ét? Exg;va@@éde f8h mvwheb@ and a

ures 12, 12a, 27
mom?%m e gHsgrest 8% Ths ‘HT"abI% w@q’&\wsse y aﬁ’d's @e@ted g Betglupport
bradketndeit isarmmporiall poréfidto infdrtacepith iepawdpaigrle abiyestis of avnashafl 642.
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whighoabearigschdlexilvebyocapilldyy action thwnglofadld helasmhatﬂded BaBing syfrounds the glue
wheﬁle&@r@ﬂheanr@g g9 a@%oﬁt ?nzg?an g QO : ;\ and AR o&?_lcﬂf)é 684 are

aﬂa@im@%e\?wgag putpéfg@msqt faddringe o ﬁé‘?"@t'%“ti‘l' {hla ?%2\? ?hg zqs?fsbfy 673 is thrust

forvhtlﬂi hBMIaétiblll &x;ﬁ?@ thel gke \?heélCﬁsaﬁhr&@h (ﬂﬁlﬁﬂni mgtge #8dedf Kisidgh Eension
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As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one vertical

edge on the front side (apart from the first sheet of a document) as it is transported down into the binding
assembly 605. It will be appreciated that this arrangement applies adhesive to each page during printing

so that the paper movement through the printer is not interrupted or stopped at a separate gluing station.
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whi ch absorbs adhesive by capillary action through
radi al holes. A nolded housing surrounds the gl ue
wheel 681, with an opening at the front. Pivoting side
nol di ngs 683 and sprung outer doors 684 are attached
to the netal support bracket and hi nge out sideways
when the rest of the assenbly 673 is thrust forward.
This action exposes the glue wheel 681 through the
front of the nol ded housing. Tension springs 685

cl ose the assenbly and effectively cap the glue whee
681 during periods of inacti?ity. As the sheet 604

ThiPRESAEs the Prifter P&d Foweveid &q.hueaﬁaamphgés add ,thra@has prifer inS‘porhait”
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wadtér tRGreARD 5&9&@5@% intbaa}ea; Ring Rhifed Em%reﬁes@sn.%bxs She media tray,

hesj ve to_ each $ during printing
bindiagtionidepisfiton sty wghbet aepT Pntaadseape’ WBM% o a%f gigllel to
pap&i mcvbrkd) @kharten the SRR obthEprijterl Hoge\at, &ic ighing assdRBOMSEN be able to

appl: Iy e%ue ag;élg ﬁ%e ng ’ @asfe tﬁe %agg ir?f;d\]/lsg onso? %%Iﬂitnﬂ o%@tlsnc{m?, Itﬁe adheswe is
apptigslde the longitudinal edgé pfgvmhmeowh etehlaxocqhsg gmeﬁma direction

par e | on his .in tyr uires t
pap {’e gf"&?‘g isioiNa] yg{; at ?’%fﬁShgﬁ%l c:l'1 eeécgit |ﬂon ajpetyl SupRoTt & Gsis
686he sprmg pwided bindingcaténi 637 that fugsen iy itreverseryrodsak molddvieangled platen 689

wm&Vs%ﬁl%!ré thb @M&t &fS aftlr R shed 4l % bteé?l%o%@ﬁ;osst hd an exit hatch 690 with
convenl ent | into areas aVI ng

suppqichgaskes P%lualteupawgﬂ PageR04 jrelisl i ugti) i rests °’BP“n°d‘f‘ hﬁchsﬁg%ﬁ%mn%&m
687GOprogMéd feﬁvaﬁtaahgro@eeam d180pad syswerf efiwlicsls 692amdl 5 Sme steel cable 693
that a&acg at };ogvgr (i]ca owmd T s ?591? %é%l l?gketwem?ier SE%\?\%\% g?&z‘z’t%iﬂé@ Ea)ole loop
693gqurtemganémmyhermsﬁngsvtateh |687o€9rvatm &hig powergdshaft @Gt des a slip clutch

me&ﬁ!nﬁkﬁganﬁ Bﬁmh& g9 n%éegs‘irygf)ee& BuBtAEEdeet btk HivaR o\iﬁ’)rtﬁe' r@d? 09; prevmus
rinter (not shown t he adhesi

sheqt,r%\leﬁyglﬁgq tpelgd?qxra |und§1('j@%a fm of ety ﬁg&gs Q\//?ngltq]tigho%ﬁa posmon to accept the
nexf [RidieShO& X $inplp ofériting Sfcleiopthe rebifrocaphyplatenitdkes 1435 thateX seconds.
assenbly 605 is best shown in Figure 26. It has a
et Ble binging gssembiy, 605 ings paggsgone fy g&ﬁrl%mg borg desymest kreRy producing
boufd @dcBMer@SWithohtadignifiddaly QiidgO Ithel i/ Bkénab prifitifie s@arma Ip@lg,ed of the

89
cocfpe Firp Rt mp o s et GEETY B e SO oL prfroaspet T
is nioa:teﬁkptl@@@anlﬂpplmg glhgspe ko thdrea ok a?h B84 and Fénmentinllyrpressingraghapage to
the g%équ d&g b&g?sg Qﬁ}’ intel-rﬁé)n[n? st fe Pih %‘Sro@e)g fuchad &ﬂex@sﬁﬁg the paper

IS _prop e forward at I

sup@qb@wﬂw the s@hﬁ%vs ﬁ@&e%ty %&%ﬁ%@%@é F@e@wﬂaﬁﬂ bepompyless ﬁ@ ective.

St e er S%&g? 6s§§|ﬂg IOR;;% ﬁ;e&%% X WI n Jdetgthggxg%&s sheet to aid

bmdnmt lawfé@momﬁl@ agglest nlatn§8is shalioyver 4 de top ﬁ@n atriles bese dresgse fotsupport the
doc&}pbgt 41 ichh B6kr Rl ipuafoh, forward. This powered shaft 694
has a slip clutch nechani sm and provides the
nec4 seear fnossheed) opapatively tonbdued B tisaont®04f thetopper thotor tay beeed to
dete th@}% osittor 3f ﬂl\é Il ﬂ‘b%% b%aﬁ% the &JcHﬁelnhb QlﬂwxJ the }:Ilz{t]&rﬂo Jc%é{é']yadhere the
Re acti on return springs 699 to the hone
X%E%ﬂ?ﬁon to accept the next printed sheet. A single
operating cycle of the reciprocating platen takes |ess
than 2 seconds. The bindi ng assenbly 605 bi nds pages
one by one into a bound docunent, thereby producing
bound docunments w thout significantly adding to the
taken to print the separate pages of the
docurment. Furthernore it applies the adhesive directly
prior to pressing it against the previous page. This




is nore effective than applying adhesive to the rear
of each page and sequentially pressing each page to

t he subsequent page because any interruption in the
printing process such as repl enishing the paper

supply may allow the adhesive applied to the | ast
adhered page to deteriorate and becone | ess effective.
The cable 693 is sprung to allow for positive pressure
to be applied to the previous sheet to aid binding.
Furthernore, the angled platen 689 is shallower at the
top than at the base in orddt to support the docunent
618 Al papen Bapey €43 kiocksStheshedt 5@ILG areisidel of te LEABFO0S as(itiDtransported across

to tﬁ' ha%\é‘gt) 18&e6r83.t’ljhg %lnx Pgl? Qﬁecgér%?s ngo?o té@?, 699 Q’ltd% forott\e (gal;'l? winder shaft
Stepper hotor, . nay be used Lo det &rm ne the posrtion
694pthe tabpsr 643 9nd theogyis hdtesA@Irespectivile docunment to al l ow t he

pl aten tq accuraj el dhere. t he, next .pa O ht.
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control ors, 696 and for the cabl e w nder
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f°rﬁfnﬂﬂ€grd°8‘9§m?ﬁtpf?v‘9ﬁe°né}5ﬁs@85ti on tray 619. Plastic foils

698 on the |lower front nolding 610 work together wth
22t he Rahvebr823pPRiNGINGECt the finished docunent 618 to

the back of the collection tray 619 and feed any

f ur AlMemja®@HBdad froduaésd 680hdpi biflavel GMYK) @utlowAdiffiision gaper, each ejected

exi sting ones | ur al. he flexihle foils be . ..
arof Fstht B Ao 2ot Gl Rl 1D e e, Bl Hpion
alloyimg disgersedddn dithening takicfekmoipdito ipBdfest.si zes. The col | ection
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imapea rand/ graythicsl @@ uepardiced usingds gachadddigersdédnioedithel Ualike a Z2lu@ered-dot (or

I . .

oY R s i o A ke Bl 08 TR sREEE gh syl
frequengies (be) image datail) Pmept toslys limitapithe dorpsovtien, Yhile sinwlinggusly repuggcing
low&:s (R fuefidids to tmtﬁgl cgl’otEd _al?&hﬁex _sﬂﬁﬁéﬂt‘}i y@egﬁb tehB&tih@é_%ﬂ{jd'tc?ﬁhstic dither

al | owi i spersed-.do L therin o be exploited.
matt i Sty esehol 56 551 5 e R Doy A I cros te
imagarAg @sh itgsizpipialy excbdt x miniffonsiieremirst tb supeor( & panticolaejumber of
N r ' : ced using a stochastic
el SPAES B oA 12 RS

perse e a clustered-dot (or
a ”pﬁﬁﬁddd&nﬂmgéh]kiﬂii@@}akg d :{;@aﬁax ﬂeqdéngsp@frasaﬁ 3 Qgdles ﬁ)&rd_egrlee of visual
reque - ul.at e i ther. repro | ti
feld o AR Y B RGeS, ket oy ot i O ook Mol e e
and (bcoting irdhn¢asurabiedieyrnd 66 cyclek ipéralegeanil & asrmaludEwing distance of 12 inches
- . . ! hei | -
(o O it Y6517 P00 B0 SEBEIIERGH @ dt el il o soo-600
sampleseriadyapqordiigfilyquist’s theorem.
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matrix is carefully designed to be free of

obj ecti onabl e | ow frequency patterns when tiled across
the inmage. As such its size typically exceeds the

m ni mum si ze required to support a particul ar nunber
of intensity levels (e.g. 16x16x8 bits for 257
intensity levels). Human contrast sensitivity peaks at
a spatial frequency of about 3 cycles per degree of
visual field and then falls off logarithmcally,
decreasing by a factor of 100 beyond about 40 cycles
per degree and becom ng i Mfeasur abl e beyond 60 cycl es
per Indprgdtied . codibne aresolutiorn hbové @buun §o0d pisitiaro€ dimiréd ity nﬂhRSspeclal

Q
appﬁ&gﬁg%uc%e?ﬁm%% Hrﬁa%} % %ﬂs&ﬁ&&tﬁ%&% a Il&h #0}(3)!-3[9[)1; ggs ( T 1("136['6381111]0115
in theapnge E59 tHdp pplrié@ea@mﬁens ﬁg“t‘ﬂ’(‘.’}fe Nﬁﬂw @ Poler et"fPré’an@Mhe dither.

N B b g PR e M D5 OB AR n
antigfigbd Gat lowmgss éilmtri) dsforpeding ahntmﬁgrt rig ther€fofessuper-gamplad ibeygnd the

per&ﬁtuﬂﬁﬂﬁszd&%ed afxg% t@ iﬁmé Qmooﬂi@xeeﬁgeg Qw%n‘%ﬁﬁxaﬂﬁﬁt@érﬂéd‘b?% eye. Text
the ran 30 resol utions

pi .

SRR TP R A A TR A R T ——
diffision phpet, efcourseld gr aphi cs are reproduced dlrectly usi ng

bi -l evel black dots, and are therefore

ant Theartpags antqr juscea cqnigyg neselition of 26 TpbE- 16@% @r 181304 HfgJack text and
grapfhick Rtdhtion Jf8¥G dpi.s t her ef ore super-sanpl ed beyond the

perceptual limts discussed above, to produce snoot her

edges when spatially integrated by the eye. Text
13resoP@FW@%”@bTQEH%bout 1200 dpl contlnues to

con rlbut I ne ssun1 OMF

i 1 PR el kS o b Menfio RARRE GASRTRAP0C Bificd o
congtant meddn gvopcbg@tmg vigitle @fifa@6 Thip pieans |thatathe p_m ghpad cAn’ Gl')e varied to
mat&n&e &Eal @gkrats Dlourddf rastbHzAR 6 dScﬁﬁQJt gmtag asafth&é?&e qé&buplea to

DATA FLOW Because of pagew d nat ure
ensw th‘t w@thm% constag} upRbHL 4ef2. AcRSgHS b“é(@‘é’"ﬂ‘ﬁ%‘fn“’dbls Bﬁ“)/ Ffteriped. This
is adhfeved by OHHE b AbHiprésfee Qsidnf SaéPtaslerztdRbd igge\in Génkdine

artifacts. This neans that the printing speed can't be

var Thisidepyplinggalse pllows heirasistimagicirecessert (RIP) o phesst of the printer when
rastér@int §plé flobsObly RE Hmdho e4di8MA inoRS coipib Milpedl € t herefore

decoupl ed to ensure the printhea as a constant

S upipdegusoontdad evlor Anggescpee feprodusedely schasticedithering,ibit Black jtext and line
grapiﬂai L¥ rERsih&l I dh&sly ﬁ‘;ﬁyf Sots, 'th% &ﬁpaesyde&gbxnag Rhdd Qoeins a scparzte

npressed versio each rasterized %e na%

f°’°$|“@‘|‘?6 islevelplpck layerand, packgreynd, putgne;fofop fayery TP@ blagkslpyer i ngafed over
ﬂw&mwmﬂa@nmm@RhBMmkmw&unmﬂhead of the printer when

rasterizing sinple pages, ng time to rasterize

nor Netragh et /e Fanglersd 1A SeRigEe {atmtaeﬁ arecyfipgtely prnjedsusig ginfrared-
absoiftié meluced by stochastic dithering, but black text and

I'ine graphics are reproduced directly using dots, the

C ONfgr26% pra.ch Listiey eizé pragef condompeM Ykodatadiaswssize o§ 200HT- Hsing lossy contone
com{n@srsﬁg raﬂ;‘d@tﬁmp 'sucil ea\é e.l'PE@ | (?s%ifmbamis B M4 bﬁl@dﬁga[t@xy @Qh&ﬁ?}f} QNSigital

col or ayer a er 1.s conp osi ted over

comprgsion i e c%fwuevs-tﬁqﬁémblmeaﬁ@qwa%*s pd eviffeling 1 Y, the contents

of which are herein incorporated by cross-reference), contone images compress with a ratio up to 10:1

Ul

\

—J..SJ

without noticeable loss of quality, giving a compressed page size of 2.5MB. Lossless compression
algorithms may be used but these do not usually resuit in as high compression ratios compared to lossy

compression algorithms.
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Net page tags are rendered to a separate |ayer and are
ultimately printed using infrared- absorptive ink. At
267 ppi, a Letter size page of contone CWK data has a
size of 25MB. Using | ossy contone conpression

al gorithnms such as JPEG (1 SO | EC 19018- 1: 1994,

I nformati on technology - Digital conpression and
codi ng of continuous-tone still inmages: Requirenents
and gui delines, 1994, the contents of which are
herei n incorporated by cross-reference), contone

i mges conpress with a rati® up to 10:1 w thout

not ia¢ e@bipe al 1R sd pe@uaf Billevel dgta VhstOsizd oﬁ@lﬂBf@cﬁx&@:ﬂ dRagRh as text

e S D G330 B0 FRp SR Bl i
(ANSHEDY 838519887 Facsitile€odingrBolemechnt @Odlu&@yltroldbmme§glcww 4 Facsimile
eqﬁ;lngglr J\l%giﬂgﬁ%s NEF (Qﬂté tssgwhr’él?are ﬂeﬁ&rp@ﬁkeﬂ/g@cr&s@ }Jféﬂnne? 't&lepomt text

l evel ata _has a size of her e dat a

cong’creaﬁs‘zv@aﬂ@a&of hoHd Pd stiving aserprressadippee sigRfQ§MBys 5| ess

P O R B0 e POk WO e B ERGRET Lovm ofb e
datz Alsingdeslery bESYR comprestioncelpasifens fog rthiadﬁw opiigss SFyqIE because the

optiEdLtitRF B dochaéied U bincdtHftroddcEihafiQs bediptess diordefli ch are
herein incorporated by cross-reference), ten-point

t exihe Worlayererowpressedi page imagecformet thireferd eeploity the Telatie spienghs 9f lossy
JPESAIIRbR D&M 0515195,51&1 £8 10M1esObi VB reSkich A @imat & doRbdcBénough

Si ze CMYK cont on onsists of .114MB
to%ﬁomwﬂgcef@fr and qipple enqugh t qwaggagg@%feaf B PRI "8??%
al g@iﬁéett%d%%gfe% 9 i eo%erﬁpltﬁetdomﬁwm&% §§éeraQ@§&H§ESMB

er is stochastic - 1.e. since It
(iej lﬁlegedag/bé@ﬂﬁgmowl besiripiedbage igpaseizg sy O-SMEB dlep (it qnlyy dhe absolute
worStQ AR [pageSitdzel @ Gs 8.BMB i.d. @xtToer infagd) CASUNEInE X Rhatrert F ah Berage page
el at i veq]st rengt hs of .| os‘[s?{\,1 JPEG cont one i nmage

COn%B’W%eg’s oA ioe e €88 MY evel text conpression.

The format is conpact enough to be storage-efficient,
2.4and PrAREECHNRUGRRARCRIEGVRSE rai ghtforward real -ti ne

expansi on during printing. Since text and inmages

nor il efpagbaminter entollen ponsisth of memrellingmsposisorci8.ea feigr-installed or

field- ﬁraafed Sltd &k Iuﬁeréce%le Gﬁs Q- radid RS RG! (mcewtu Jo@aohs}ass baseband
orna best - case I mage size is

circgih F37) RF vt 78% 3nd, ’eSWBP‘:.Sta“‘E indyetop 58, |d%§aé‘g%ﬁm2%ﬁ 1?’%“55"’ (RIP)
DSE. BBdupiexed. prine ¥igin® \beiitrollérn g6k . and\I60biiflasl) wengpryaéI8eanddPRAM 657

e G PO 32 s R BBERANET B Aot TECTURE The

net PRASntRIIng bRkesPRdndied dofmui@ns \Slﬁﬁh@xfetvﬂ;ﬂc Drdnd @dth ioBd wireless

750 f f tall
neis R 101 AR Pl GG Bl b e s et Hfy B 1860 nc
syn¢htonizesseR W d¥SPg 357t and ptire englifs Jpntipdae AN consists ofl A medi@vperfgmance
| t Tt engine
senfl gt rfthrodllte, e CERONE R0kl 0 UBGLALS wib B print cogi
mﬂ‘b‘r“ierﬁt%"e‘i‘?gth*&? %gfefléllbfliﬁg 760a and 760b, flash nenory
8’1‘%8[{}59 DQBArastg'?zZ anc{ &m??ef?s% Ley t}f@c?‘i%@ns tcPthe hétéages £r[n@¥ £ gorﬁppessed

S0k di agra
page format. Each print engme controller expands dithers and prints page images to its associated

Memjet™ printhead 350 in real time (i.e. at over 30 pages per minute). The duplexed print engine

controllers print both sides of a sheet simultaneously.
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The control ling processor handl es communi cation with
the network 19 and with |ocal wireless netpage pens
101, senses the help button 617, controls the user
interface LEDs 613-616, and feeds and synchronizes
the RIP DSPs 757 and print engine controllers 760. It
consi sts of a nedium performance general -purpose

m croprocessor. The controlling processor 750

communi cates with the print engine controllers 760
via a high-speed serial bus 659. The R P DSPs
rasterize and conpress page3®tescriptions to the

net Fm@ﬁasfbf pifitt ezigm‘é cORoTT G608 6htrold ﬂ@@aﬁeﬂﬁ‘iﬁﬁiort afRB@bhitps inRtusage in
conIJ e ol G nt ! ?er X chif %&aan&i%éwgl ! h le ﬁAalH{p 781, I nt s page

es SSORIr At et head 350 in real
ti ”ﬁ'hé lbnn&r coﬁ&ol@ﬁﬁﬁas%em heI8y thJEofﬂWHr@ﬁor bollt8e H6bRds8X/86and the

trol t th f t
oS 101 SR SR S < e wmp BT R Eng ne
c omIﬁé)HoﬁﬁsoF %@aD@IQ%‘? Qh$ dlgigi? trﬂn@&ﬁér (ntans@erRQr controller 753

noni tors ink usaeln conlunctlon Wlt t he QA
andc‘r?Feba"é 6‘5““&#64%%‘“%’3%%%'3&%“%’8 gentrejier c"ﬁfcp“%é“ahﬁﬁg °°mP°ne“‘5 RF
cirqult 758 £ RE @¢tbriatvksl 2084 infuctdro05h) dieprovided GbBsepiatelRF thig762. The network

integéé’&f/%\?ipﬁ 629%s B al SIE% dRlofee pRRGE ?ﬁoipthé kel %0%1?%5’115 to7b% Huctory-

as” co IS cop
selastedror eldsBipcted. F ’@@Gnentorylﬁfi affthtbe %?ﬂé@éla‘s(éfWBDRA@@F’éE'ﬁW Oﬂ'-chlp

&bifH dotbolibis FUOSESIH5bd ;9 QBics. (transceiver
%ﬁﬁhr%ller($53 an?hbasebéﬁgagircuit 754) are

| Nt égvaste of netwoek Bierfge enodiiest 625 ke rovidBl, €ach pboviding al netgagietwork
inte) n%ﬁ?f‘ﬁﬁ gﬁh?g@ a lo%l c&'hﬂu{er %w glt cer(l%% %@I) OI(I gﬂfi_twork Internet

| ctor are rovi sep arate RF C
inteyfpges jnsludo PRTS mqgemss dn%'é?&rpeaxe@@cl ?bkéﬁ%le'ai: eISD§|mﬂé‘@ns DSL
mom:eis agifite Fﬁ%ilslﬁ&\%{s&alﬂjeﬂt@tﬂ ﬁeh@eimw&ehmmam&{ﬁlueﬂc&@mp@d wireless
0 sSel ecl e or | € Se S nory
toca o FREEL) TSRERIER L IRk Ao FEEE, 1251 Ryl by 9BRET and
100Bhxe- T therriet, F8B iambUSH210,11BER 394 (Fir6Wire),ragd yariowsi edhenging home networking
teﬁ@o@é‘ keh Freeiret éSgnecr{éan% ifRb1Y ofthe dnGé%f WRYol, ihB &L {oé?ﬁew%ﬂék%ﬁa%e can

are provi eac providing a nétpage networ Kk
be*ﬁ%@ﬁ?ﬂ%@@WgﬂwﬁﬁﬂmﬁﬁflonalIy a local conputer or

net (

ot o b Baftbe 3 oo Db AR o MR BRLC Bt ngmally used by
cordi¢sh) tefeplnesx or(AE@Ytively b the wbickased 2.40HOIQdpg b sgentifiisand medical (ISM)
banHREEREs fre§iRh® bpping atd BIHSIGEdME0R to provide itdrferditd-free communication.

next - generation cellular tel ephone transceivers, and
Wi r Ehegmigter doptonilbr dptaplly(ilbtpprates sl RatasAssdciation (IrDA) interface for

recénri‘.lgqa ﬁﬁed’ %Jn ldgﬁceé &b Ji%%é éaﬂl@:’ésaid a Ialtmwe)emwdmﬂtz&le B-nnter

as e-T Ethern et,
useq the Ir%ﬁnfeéace fog shertanes ‘E?H@‘“’é‘??é‘?b‘f“ﬁg“‘ﬁb‘ﬁémﬁw%&eﬁ??&ﬁ gens.

interfaces. If an Internet connection is avail able on
he bgg@hm, the | ocal network interface
2'4'?:an e u52§ as the netpage network interface. The
r adofie the auraﬁ@&icasﬁf 750%h3s eaivediind eaified(al ssoxﬂiaaioumient&@a@e@oms and
O use teI
poag et PRI 137 IRar) i B foe Bbrop 0 €tk Sale B SRS
sci eRtDshi %ﬁmrmsi |5§2§ kach pagMhescrip@éhthnd @Jﬁﬂrebks(ﬁSSf) HR HRARY page
ing and col |li si detecfion, to £ i de
magen?'%,:fl%f PReasox ?I(g‘%s @ oS ;?agehl_mage memory 657 (at 554). The simplest

way to load-balance multiple DSPs is to Iet each DSP rasterize a separate page. The DSPs can always be
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The printer controller optionally incorporates an
Infrared Data Association (IrDA) interface for
receiving data "squirted" from devices such as netpage
caneras. In an alternative enbodi ment, the printer
uses the IrDA interface for short-range conmunication
wWith suitably configured netpage pens. 2.4.1

RASTERI ZATI ON AND PRI NTI NG Once the main processor 750
has received and verified (at 550) the docunent's page
| ayouts and page objects into nenory 657 (at 551), it
runs the appropriate RI P software on the DSPs 757. The

kepPRRS sif& /an’ sikRy el ¥t radeiddd Iﬁg&rbaxpa:ggenelreﬁ 6¢ ktfred DiNmedidey. This

swfsp ety o Bl rab P bR e BaRE B e rory

657 whaidim ions ke p%éerm&cﬁﬁﬁon a.t\é@ééteﬁzgd lodadnthiR [ RBE®Rn bi-level bitmap
is to let each DSP rasterize a separate

Wh‘ﬁha‘@@ssg’eﬁyéomedéwﬂas%% ISR Pt SEne SPTIPeRETRAERASF-
Si n'i"fe r(ﬁ') ¥a§e§1 %b’thé‘g{}i&ﬁ E)agg fconﬁa%ﬁ tc@t:lreél Keﬁg e[@@ Gta cféﬁs'ﬂy of dBout six

enera Thi s strate

per I“é‘hd??dt Be s&e@ﬁﬁeapwl)p%w BS'PCWPH hits 274 BA d?/%é‘ﬁ“ fent of ach tag is

genbratsd RFihgZrbdfgizAHi0dnt stoR€ AR biSpresWlipaie iz regions in the
page description are rasterized to a
conTlsnwain psespseari A Hetses| bagketo-iarly pagp imagis & the sduplexed print engine

con{r&éﬁlvas $hat pﬁﬁ RSO T a&kg 16 &bﬁm&k@ﬁg@ﬁ@gém it€ Rdcal memory

or.ns e Co resse he (nfrared
769 ) S i PR PO A, i, RS e e e B gipined
becdusjbis dpraaticdiBmsore yn apfire abmn bidével GMYKIR pdge infagein ntnagy
encodes, the page ID, tag ID, and control bits

t he
dat Shecwiptagipe soprollerapapdighy omprssprpagt WEesar Py th30 She SHanded
confofis Eotdridadtte bile@Ndots (a0 655, dofipdshed thOERpindGEidevplalflek ilayarg@ver the

. 1h in. pr SSOr 750 p =t Q- ]

38T 08 57 QoL b NESRES AR RES9R398 SFAR: e

fullysrehdered pagg (ah 5910 modusk h printed@epage br es t he conpressed page
image inits local nenory 769, and starts the page

xpansi. 9 rlntlng pi pel i ne. Page expansi on and
24grln Pﬁ&EN§Q g because it is inpractical to

st Onfé pagk &mlénean&ib pibenin@ ¥tethe @m EiEcRBPRr T60RBRists S 2 high
ool ghEF 1104 el Rt o8 s Senrt 7 RO S iy docoder
764,(mmktom balﬁmértcbmﬂutoa umtﬂGb,l a-cugtanelag ehobder 1681 a 1m6 Bpder/formatter unit 767,

and %%&E 91815 e 1;I Go B8 Fﬁﬂgﬁd Fﬂkthegfﬁa as% l&d'n@%ﬁﬂloc%vdﬁgm%qrgﬁgure

ered contone ren ers the expdnde
16. net page tag data (at 558), and finally prlnts the

ok b s RS o R B it Ry g s toaded

into @mamwm tiger highppeed: smaigntgfapeﬁpnhe mévidubelopied prge Egid frem DRAM
769 %Hagsﬁcl thr%&ghzl?. rift @ e%&ﬁroﬁér pﬁ é:hal gigs’fxed;;}ﬂéhg, the page

serial 1 nter a st an JPE ecoder

J“@F‘Eﬁ&é’f‘@e@%@%e@&%‘ﬂ’@%@er 764 a custom

hal £.t r/co Slt

6T S RSB il ¥R By SR BRI o
expint @t 7Y the mptH@(ﬂ@lmmié{! Jeveh Mark_t hen dnd Boderselat 766) tho bi-level
netphde! thiSthyePh@6kdig tof R taP kRl dBfiRE EPIRHOR 101 £l Paralled - The second stage

dithers (at 765) the contone CMYK layer and composites (at 765) the bi-level black layer over the
resulting bi-level CMYXK layer. The resultant bi-level CMYK+R dot data is buffered and formatted (at

767) for printing on the Memjet™ printhead 350 via a set of line buffers. Most of these line buffers are
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The print engine controller 360 operates in a double
buf f ered manner- While one page is |oaded into DRAM
769 via the high speed serial interface 659, the
previously | oaded page is read from DRAM 769 and
passed through the print engine controller pipeline.
Once the page has finished printing, the page just
| oaded is printed while another page is |oaded. The
first stage of the pipeline expands (at 763) the
JPEG conpressed contone CWK | ayer, expands (at 764)
the Goup 4 Fax-conpressed*ﬁr-level bl ack | ayer, and
store€® 0Bé SfEClap DRAS). Thd) @nad stadeqwiats thersdd @haghels oAbi-lbvalyddk data (including
ccordi .t t.h format . defined.ih section 1.2,
ﬁxagﬁg %I ﬂ?f’ l\g%‘?"%{ﬁ PET tﬁeasr?% Ko rrl'ﬂthesa? etace g F? hers (at 765)
t he waeNtQaRel Gy KenkiRY 86ntraRE FROMROSKICH &ritbn, /88 af Ba duplexed

i-leve] black_ |ayer over the resultin i.-1evel
conflgAtEn. then s SSTHBIL Vi b SPEAne AP T O T Sobime. 760
selebted ¥igthe cktenntindster/daxt pie @71( geheratesGhe)liné gync qignblrTre eongp thashdraine.
Menjetm Priont head 350 via a _set of line buffers. MNbst
hergiat qupipgcopflipetoQ copfains a Igeripacd proesssog 372 fof sypchignizipg the page
exphildion @id refideiing fillRAdd cohfigurihg ta lpritthead@ e500Via B liGv-dpbed sBriak bus 773, and

nnels of hi-lLev dot data (including fixative) to
conﬁﬂgng%rﬁé%ﬁtermaﬁr?%ﬁt g'ad 350 via the printhead interface

7681 thifeesr verSiv@lodihe aﬁﬂagé prif3f) it gw&;?mt Jngihéseﬁoa aﬁﬁz@te_@er pages per
.used | ni son,. s as a, gupl.exe | 1.0N, "
minpig aong the ot Frnetbioh ot £ ) EiYRS P e 96 R bt B gy e 12

versiong) of tEnbejpagerpeinter, ihe ttwepriit ergin?6@ceh prive|46 deed pagespet hinute along the

shof? Alnfelidtlof 1R r(é‘/??,%%ﬁm e Fafelof 19SHAL ANES 1ihd1Gted kel GrelP Wil the
signal 770 onto the shared |1 ne. The print engine

operating: fregeneyiof thigMemigt piinheadgwliichip bpewent gesige exsesdy 30Kz, f or
2,553’”‘[*%}51@{}1“{&,{]9%;}(&&3%% expansi on and rendering

pi pel'ine, “confrguring the printhead 350 via a
| owrienRRBuls Sbpatdus V8 $he Af3atiod MTa systoi! fo08dnleRB ok Hfausiial BPBeation,

.ot or, 75, .676. ln.the SWversions of the netpage . .
whi Rrﬂ’fcé? ‘,ﬁe fﬂ?@mfgﬁpﬁﬁﬁwn‘{}%ﬂé\{‘%&“é‘h%ﬁ reifigeRioL a%‘ga"ﬁ“é‘?‘?"é’?e printer
devipadessipglicity, therappagatal ip refprieh @ Betomgesdi ‘mepage Grilgdfand descibad én the
comtg)h é}l’ t]l%net]gée\é . %Imlvé T it Gt uQc{ rs%oﬁ%!ﬁ'&'alexaa ?r(h?ﬁg d?lpv\%ﬁc Jpﬂiances

: Versions of the netﬁa e printe

mayphe ppippaq (i fesimilen atanust: japd thayaltemative cpmpyier a¥stee mayybp gpeloyed to
opeRiiRRGatéritewitshoefigitsrRnathed ppBincd. he page (8% "), giving

aline rate of 10.2 kHz. These line rates are well

wi t $inaq thermetpagspeintent af ity ifivertipn dywsipotely intévestivee(agnereliy, through wireless
tran§Midsidh l&@xﬁﬂeéﬁ_ég@ t(»%'?o R%rﬂue} H@v%%%ér@ i A QB br SBIRENERVeA D& of the

.2.5 THE‘#W@ Al FRI GERATOR The gart|q¥lar a gﬁratus,
prinist and ihat pffhetqiieggpor tiselhy Kupaqraa Refripgptor ¥ pleady; Rowggpd and can readily be
augrhéncbd Siiith b abtwerp pdnnecdbn, and, its dodripadvidpy an\idealefSri facor Farriinetpad printer,
tmmgﬁﬁ%ﬁkhh&x of an appliance such as a refrigerator, and
ninteractive printer device. For sinplicity, the

ap gnfea&wg_e gﬁ(gjef 100 £ 66N fully fsedmtam faﬂ?ti%re'é aﬁ?m@es,faﬁd itdgla's's section
. an Cri pe LN cqnt ex 0] ne a stem
in Pt cThe nptpac, 1B 10T areSiG o S erte it o 0T B g B
envichomesdl cantralzhiniben) baying wabsydebgingeqpuintprpe dorhpartent suitatileafor storage and
reﬁ'ig@ﬁial? of e, taHdr"E lcﬁ‘lel; Rk BW&CBW%@ E%rﬁy%&%ccfm%n\k%nmemai
npl oyed 't th the

.to’ operatively Interact w ) ) N
contyob ehafnbgs suitakle fopitorege fard fres#ipg qf ayeduse. The cross sectional view of Figure 34 also

illustrates the rear refrigerator heat exchange pipes 1030 and the system compressor pump and motor

assembly 1032. Access to the storage compartments 1034, 1036 of the appliance is provided via,
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Since the netpage printer of the invention is renotely
interactive (generally, through wireless transm ssion
from netpage pen to printer device), there is little
danger of conflict between the use of the printer and
that of the refrigerator itself. Further, a
refrigerator is already powered and can readily be
augnented with a network connection, and its door
provides an ideal formfactor for a netpage printer,
being tall but shallow The netpage fridge 1001 is
shown fully assenbled in Fr%j’ur es 31, 32 and 33, and in
resfREDAIY, SADper @oor 1012 dnl gUsver debr 1TIAewiet Pagervé toi migyile HoGdechanical
vi_des
sl oo fle HR Bnch RSB L T bl AL dows o
conmlllelﬂ‘sﬁc?f@ftp thie ingprastive mmterrfﬁmsﬁmné@mmmtma@mnm@o% fnd satisfies
hwg,&lgc@g&gﬁ&gng({eg%{ﬂrﬁﬁﬂ@tl on of produce, and a | ower
rect angul ar enclosure 1036 serving as a second
env Figam A2 sitoars the ewessibitity te b aamiwrables dctestiiatsh flh6, b the gjeh by which
acc@sg d gfnﬁe%qg éuB@en%t tﬂ(fs@ﬁié:’& ?equum%eﬁdf%%&)laéﬁ&hdf SQonty| @W afd mk. This

| ustr at es he rear era or Eg
a°°é%°( ﬁ%‘&éﬁ B pﬁ@gedm@mgqt}asssw e vepsr dey) Bl 001
moliRdd 0o fol&&lSﬁ:ﬁhkﬁy A SotitwaldyC B8 Seatlyd actckse tashmseag”ﬂmse components of the

inte\%a%g%au[. L még’ifﬁ d reg;b]r]e r%img gcc%sbge Joﬁ]tgglgi v{qﬁmﬁ% O%qug%blages,

respecti v e
accegsiblle iy mamwnqﬁ @mratqs)?zhpn rmhlreéhﬂ'a P@@“SS@P%“F"O ofJiigyte 34 dlluptypges the

relaﬁwec&ﬁt Rédadlof the tﬁﬁl?*;fbhél It&erémén%r o_lt:ﬁié PRAEL deVigk, InBiGdihd Y BdRGial ¥€7, a PCB

rinter device function i S ngene

6175 P BRSPS SSFTRITRIeR, Pt e 6, 3‘??& ?fﬂ(i“&?%.@? e VEible and he

invisibly lebded pfﬁnmddﬁfbrmanoﬁmd o piadiag dsembla 605 ¢leseddt dislawerend by an exit hatch
S,

690D H) S;Q(Qd%cee L boved :ﬁ@%ﬂa@é‘ t#f@lﬁnenmggﬂsi] . Ot ﬂ%rlgdver? %@Jr 169 of th; netpage

ure ows t he accessi bi |
fndgq) IQQI @mstifm seemhlyde s@wﬁf&t giabling Fepverieng accesp & ﬁap%wgwﬂmer s

rlﬂf&l' dafput, ARE BBt tha§ aGiahtleHlclides szHHEUtl&ITE@'MlQ E&ﬁﬁn@&iﬁ:ﬁfed by gravity

o 3 PEE b B R TR e B SRR SR e o
prnﬁﬂshmﬁﬂdpcmmutmm upper door 1012 of t he net page fr| dge
nmounted to fold downwardl gout rdly for . &
reaﬂy‘h%\%@ggd trgpodimenttpen, *Pﬁa*gtaage(ﬁ%d&a A8 © to work with the
netpafd @Et@6rkédv eonipbieﬂfsj&femV\bds&Ibedjm rdethil rabayei ane mmmuduﬂy and co-filed

appflcatcl € neg% f’raiEi e%s tgl%r}%?s%l %%ﬂ%hteg t@aﬁé %C erg gﬁr rints netpagcil\%)cuments

asse I‘ at or
on ¢eerqnﬁ or ¥id submn@n@@sor@e@t\‘ﬂ@ ﬂalproo‘rse@vsqybe@b@maed dptgiled in our earlier

applidatidtSPERAGG/005H. EdcR ln agdgg @idg®fistd @ud B @id & Renected to the uetpage
functional el errent

SystEm le%l a; pegyprls 6172 g te% he 1£aé$i S\tn%el ra grﬁ%#)ang u(ﬁbrpeg}kolﬁl ll'f;]eg network
intefvoimBétioh I¥@ipportep viag het@ery inreefsce GBi2h is Gfgral o thepetpegie fridgeg A Iptiber for

recetivrlll%eg S\l” 3 IRJE)HE e Iﬂgaagp S%]i gﬁ{llt ﬁﬁogtgésl ang%gzd 19{ lg;ger Cfloor of the netpage
fidseo e 8 erhémyetieally lestrtehrogéds H95, 1026 W@@thdhweﬁ@dge door

@RISRk tm@:lﬁsmf d 88kdevRl of théupp&iPark SR fridhe G4bi
ml%dietdpg? tl%e neltﬂrﬁ‘éa 3 Jc 051 ar(;t Ej % AeGbinct o

emesgeabipiegr of the am’a%ca é?ff‘”d@ﬁ aogm 13 SRUEHIcH MR syrgly 1026 to
suppli povietopiRetpfze iptiitadevice, i b nétedk tnkt 1904, suth es aoredidential tleggne line
pmwa?%an‘gn%c%ggltyquém& collection tray 619 accepting

ravity fromthe exit hatch.of the

bi NG NGrerarteATsR of tlﬁ:Qﬁtpaéehﬁdg@,Lﬁxé Ririghratary ficB@ink Ythe interactive printer

fun a‘c ¢ eSSI b egﬁltgo f. aIlhat 18, Cerg.ngSpSCIﬁC capa@ilmeD o% Exe m(iiéracg\%up@mter function are
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In the preferred enbodi nent, then, the netpage fridge

1001 is configured to work with the netpage networked

conmput er system described in detail above and in

previously and co-filed applications. The netpage

fridge is thus registered with the netpage system and

prints netpage docunents on demand or via

subscription in accordance with the process descri bed

above and detailed in our earlier application

PCT/ AU0O/ 00561. Each netpage fridge has a unique ID

and i s connected to the nefﬁhge systemvia a network
ineSdbly ImBedith@edifid focti@ial chia:dﬂﬁﬂi’sticy oftherefigdpat@dihowtnOTherefore, in addition
to ergxr/]ulilm Ie?nrfler -Ehcg 1?& Wooli‘lé ¢ V‘\% r(ﬁ% nﬁ:%%el ﬁgﬁe p%ov%dt‘éﬁ Rn%ug %ngUOnﬂ

et vvor
camlehtpag'éxch rspmpgeelenwhqa @érenemaaqu@ry ofr te @pmawg Ehegrridltignal igetional
caphtificDRLIRRAR: HOMt lididd:| t 1 nto the printer device in
t he upper door of the netpage fridge. Figure 33
a. schaémamptetstdcy mpdiforgtandtossolt wo | eads 1022, 1028,
runni ng through t he upper fridge door 1012, the upper
b 1 i Dgecesariel f¥hge mechani sm and the side wall of the

. uppg&mg omﬁﬁmh@&)ﬁi dge cabinet to energe at the
rear of the appliance, providing connection to,

2.511 es peatroMeley STeCKMbMSOINGEeND GoNtRdly 1026 to supply
power to t he netpggea?rlnter devi ce, and a network
A0

| i nke qqipction; it any SEEHRECHRV iR Suoh & L5 RERRE® PP dhie netpage fridge
proﬁﬂ@ eQhgaBilit t&rﬁéhna&to'bm lttmentehe ukcmne feﬂﬁtred frbi 1 s@Ffagd Dmpdighents.

This RrarIiox(ﬁ) érogq e net @1 %vablht?' %o as% t w1 ?erstgék # : till%'lllﬂgr useoby dates,

era
andj yuggestdregipa dvich. utfliWathe |asﬂﬂahi‘e ingegilintss p°e@$ef s @eteaapam e4nt beetpadily

aug%gntédhﬁ dufHoR? rbﬁ'fésdevs@an% N fihef i @E%e NRenf bR proVice %Aapﬁg'atlon which

- |nexora i nk e to spe 1 C functlonﬁ
°°"2£‘Fi'é PaEade npu Htoc@d%ﬁs o Haviar e ShoPRinasATt-A] AUfeBlied; the netpage system

itselFizable toatmdrd alfivorite aplitatioh for eachulsa Wir elch Of atskref produettgpad.
capabilities of a refrigerator the netpage fridge
256rovﬂﬂ%§£&ﬁNﬁE& addltlonal capabilities which

TR, A O B R0 e
as otfyee netwerk eriabied apgplianees speh aAmmmthtaéﬂ systes Rir-gendicioring ynlis and gecurity
syst@zQ@tfﬁé) ebﬁ‘ldégqy hb@peto pRIAkde lintePbdHrd? bufoﬁé#n&he%ﬁﬂ&gﬁsﬂl&escomrol

and repor TED AND
p&%ﬂ b BT %ﬁgﬁb < R Of S At sppliances. A
netpi@/ihd@,wm; typidalls be loeedrie b pags ppstion whileis n@tifycgessitle, sigjdience is an

: L bl I.tor stock as it is
sopfip il 6 & AR RARERE et bR SR 7 e
zs.sonpmtmmnx@vosnmmm@n provi des the appliance
with the capability to assist with restocking, nonitor
us elnpspnjdrgtienswith epg @r sargghasmal e 1038 \wihich lare Jocateq gighin fhe netpage

fridgeVeRrde® Bdnfpaddnalt £ hﬁmo%ed vA 24&R6r ifterfa€d m%emm@ﬁcnve printer
nente tQ su ort barco e sgann

dovipr ot e JEDAES BIEnP et b IBE FOmoR A0 P ot PR fample, i

the @M\IRAL i @®mpaneo 1 detbdtid which atceadm;mdﬁtlﬁeshcnmle@n tha pepage fridge produces

nanpi .
a p%t F)pfmqgo %%ﬂﬂe th!f‘%hectg e gp 193?023)101? Hl)ghegg&%gc o ﬁ?aytﬁxgr? Has exceeded
that gopeecth thepsiodd Ievsk Siailatly, dffa pawgv@pta@fhasmemw«t ify phe glectric power supply to
the refrigerator the netpage fridge produces a report detailing the interruption in supply for the

information of the appliance user.
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2.5.2 DEVI CE CONTROL The net page fridge provides the
capability to control the fridge, eg. tenperature
control, as well as other network enabl ed appliances
such as hone theatre systens, air-conditioning units
and security systens. The netpage fridge is able to
produce printed control buttons in the formof a
renote control device which can be subsequently used
to control the normal functions of the appropriate
appliances. A netpage fridge will typically be
| ocated in a central positr b which is readily
coxengami bl e, and hence is an appropriate systemto
i ncorporate the device control capabllmmy 2.5.3 FAULT
ergl

DI AGRosTeeavenipn isberiessibed witcehiers i £mbogientgpd number
of dmma: altEHRAiIBImbEBMER! BoweVek St Willibe bpprtigied @m&mm ih be Peldvii@fields

d t t d.via,.
al RS r ok PR AR Gt e o ba ol g un we
spifitr dndh ts@pe ofttbes presentfinmeaion.okgeortlingy, riewillebg enderstodd) thattho inveten is not
mté’ﬂdeatule lﬁilt@tgﬂ)otﬁekpgaﬁ@%oﬁm Eésﬂ-ﬁ;e@ ﬁplﬁ@ blleéeﬁtyspeéi}f?:ﬁnon 1(rjlclud1ng

exanpl e event that a tenperature is detect
dogyppsinGoRomisd &Y S’Bﬁ%’éef?r?ﬁc%%?ﬁﬂ?rel’rﬁa‘év@le scopef the dqvEigR isoply dfgited by
the[afta08HdCREns. @ printed report to indicate that the
tenperature inside one or other storage conpartnent
has exceeded that preset threshold level. Simlarly,
if a power outage has been detected in the electric
power supply to the refrigerator the netpage fridge
produces a report detailing the interruption in supply
for the information of the appliance user. NPP044-SG
-41- CONCLUSI ON The present invention has been
described with reference to a preferred enbodi nent and
nunber of specific alternative enbodi nents. However,
it will be appreciated by those skilled in the
rel evant fields that a nunmber of other enbodi nents,
differing fromthose specifically described, wll also
fall within the spirit and scope of the present
i nvention. Accordingly, it will be understood that the
invention is not intended to be l[imted to the
speci fic enbodi nents described in the present
specification, 'including docunents incorporated by
cross-reference as appropriate. The scope of the
invention is only limted by the attached cl ai ns.
NPP044- SG -42- CLAIMS 1. An apparatus enabling
interaction wwth a network conputer system the
apparatus including: an appliance for storing and
cool i ng produce for use by an appliance user, the
appliance including a body for receiving and cooling
the produce, and a door sealing said body when in a
cl osed
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position, and providing access to said body in an open
position, the appliance further including an
el ectrical connection for receiving electrical power
froma supply; and a printer device integrated into
sai d appliance, the printer device being operatively
i nterconnectable with said network conputer system
the printer device including a printer nodul e
operable to print at |east one formdelivered from
said network conputer syste and the printer device
bei ng configured to receivegghdicating data froma
sensi ng devi ce operated by an appliance user, the
CLa®¥MSi ng devi ce, when placed in an operative position
relative to said at |east one form sensing the
i ndi cating data, wherein the printer device is

1| P Qo e 01 b AL nlor® By BUUPAE S8 inclucing:

“wherein-sai Inter 1S powere
el eai mppliadce @&r&mﬁg hﬁlcdaﬁngslabacap;plukeasycm apahanéknuser the apphance
tus accor rein sm
mc?&fegg ? go x,] %' 6eﬁf1vm%]ang%o?l % 816 Pr ot%fe,tag seahn 80({" when in & closed

posiijop| 4ng mamdmg @rcessriol sad Hedy igan apernrtdmmat ﬂv @pnilranca rﬁxrﬂier mcludmg an
eledt§t@NohreMtio for felivifUebigdMfovf fréht a dufily tngOnNe  reference

point of the form the sensing device, when placed in

an eppinger | degicg Grégtated nintoe lsad | appliah@, tthee primger Nglevics diaipg Naperatively
mtet'&ﬁlel:tﬁmé Qﬁﬁ 'sapcg né‘ﬁll\ﬁtl;rl!?l cbﬂuﬁg sﬁ{eml @@Sptrmtéloﬁgelcpgncﬁx!ﬁﬁg Q(imﬁtgr module

data, such as to sense Its pOSItIOﬂ relative t

operagfe o Pript at dgpst opg, o feli¥eradcleqsy WidgeTs cetmalreﬁ%temmérh@ printer device
benﬁ‘g&iodﬁg’ifed @ feSJiveGﬁkﬂcaﬁﬁgl’ ditaCEvRt R besing dibiod bfafated lby a@a;kpﬂance user, the

d d
sk, e 5B o R BisrR s SoF e e B oy snsin e

indid#tipg data,  when placed in an operative p03|t|on relatlve

to t nsi ng .t he i ndica d t u5|
| ea¥ e’%ﬁ‘ép TS dgvieE ‘Sg'&i%ﬁ‘fdd‘ﬁ? gud ‘{3 b ‘&héf"'ﬁ‘ said printer
hmﬁmmmmmﬂmmmmnwmmmmmmMﬂmmvetotheform 4. An
apparatus according to claiml1l, wherein said at |east
one form contains coded data indicative of an
2. | dggtaépta%tugfcc&ja%% 051%31 t Qr?eré?h? nzﬁt!l thl éﬁle ?&m gmu?sl 19{’01%%011 to be
a ai ance use
conggyefl 1o 834 mganméerdlai epdr@@&rleﬁlq@gvem an ida@mqf the fosh avcmf at least one

refef'eﬁéerﬁohlﬁéfrﬂﬁ fetn, dh@@ﬁﬁn@@m Wifen pR&A 0 @brdlied [ﬂ:sm&PraQLM toiﬁé form,

ra us ac rdin im1l, incl
sensing, ﬂbe ’E‘g‘ﬁ‘g‘?gn";j 6°me 15%? g’% gue Esc“é STl pi’SB“’“ relhive o
the i m 5, sai d senS|ng deV|ce i ncludi ng a marking nib.
7. An apparatus according to claimb5, in which the
sensing devi ce contains an identification neans which

gkl?gép?mesyc%rgﬂ toI (ﬁia% tl Wer&n? sa‘iyﬁéghﬁtno%h %QW&WﬁM to be

It a belng assocl ate arti

conw tp spickapplingeeruser gnd oadesylate ndicative oF adideaity of tesl farmy fhs sensing device,

wheﬂ’ﬁﬁéealman&@érﬁhﬁ s&sﬁiom Ehlafi@Mb 8 fob Csesibiy bhe mrd;c&tng athl @¥gGEleast some
W rel ess connun ca

i gure
°fﬂ:t° ‘i’eég egﬁ"e@fmgs%adegﬁrﬁﬂg ARG Pa L at“’@“’ %Aff’na'p par at us
according to claim1, wherein said printer nodule is
integrated into a door of said
4. An apparatus according to claim 1, wherein said at least one form contains coded data indicative

of an identity of the form, the sensing device containing data regarding an identity of said appliance user,

and sensing the data regarding the identity of the form using at least some of the coded data,
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appliance in a position readily accessible to said
appl i ance user. 10. An apparatus according to claiml,
wherein said printer nodule prints the coded data at
the same tine as printing the form 11. An apparatus
according to claim110, in which the coded data is
substantially invisible in the visible spectrum 12.
An apparatus according to claim1, in which, to cater
for a formprinted on nultiple pages, the printer
nodul e includes a binding neans for binding the pages.
13. An apparatus according ®s claim 1, wherein the
appl i ance includes at | east one sensor to measure
operating paraneters, the at |east one sensor and the

5. pr fmerppreasrEdngieflpg lopdydinsisyidsepsingdevitec onnect abl e,
said one or nore forns including appliance operation
i nformati on. NPP044-SG 44 0 14. An apparatus

6. ACAREFIhrags dcCordideb itk 5, WlaRkSihgldeS B¢ Elciddingl@Rfdng@e form
includes information relating to appliance use, and
said conputer systemincludes neans for identifying,

fromthe indicating. data, .at |east . aqne paraneter. .
7 ¢ oRBPPRE™ BV QM it ehifhihe sefne dayice coMaps an jlentification means
whichcimpartd ia mgjquie ddentityatio the kensingndewioé antl idetifics ibds bbiggrsdociatedowith a particular
amﬁgﬁgﬂgper relating to the appliance use is associated
wth at | east one zone of the form 16. An apparatus
according to claim15, in which said at | east one
parameter relating to the appliance use is a contro
8. paf arfismarcoringtqdain Sovhersiead srawns dpvice angd saidpsinterdeyice are configured
for RiEdl3s @mb@nitaforCtheddbBdwlen onaRINiRiidatideldga.appl i ance i ncl udes
an upper storage conpartnment and a | ower storage
conpartnment, each storage conpartnent accessible by

o Y5 ol AL G50 105 B0 B TR BRI P

applifocerin pposition wadilp svesssigie wsaEdgppliamormgsar t nent provi ding a
collector arranged to receive a printed docunent
exiting fromsaid printer nodule when both said doors

10. ta‘g&lc+;§arﬁusCJc& &g tf ggilntli, 8&1” itil's%id_ pﬁfﬁeﬂ]%ﬁ@l'é ?é’gé?%&gg c%éarbﬂo e same

. cllaim 1 erel n sal oor I's connec y
timaAs pringingthe /982 connection, and wherein at |east one |ead

is provided in said hinge connection through which

said printer receives power fromthe electrica
11. COAM@phrac@Accokdthg ol ) i viHich eSbRA A6 bubSlinBgly ddvistbRaSthe visible

ne apparatus according to claim1. 20. An appliance

$“$8F storing and cooling produce, the appliance

including an integral printer. NPP044-SG
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12.  An apparatus according to claim 1, in which, to cater for a form printed on multiple pages, the

printer module includes a binding means for binding the pages.

13.  An apparatus according to claim 1, wherein the appliance includes at least one sensor to measure
operating parameters, the at least one sensor and the printer device being operatively interconnectable,

said one or more forms including appliance operation information.
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14.  An apparatus according to claim 1, wherein said at least one form includes information relating to
appliance use, and said computer system includes means for identifying, from the indicating data, at least

one parameter relating to the appliance use.

15.  An apparatus according to claim 1, in which said at least one parameter relating to the appliance

use is associated with at least one zone of the form.

16.  An apparatus according to claim 15, in which said at least one parameter relating to the appliance

use is a control parameter of the appliance use.

17.  An apparatus according to claim 9, wherein the appliance includes an upper storage compartment
and a lower storage compartment, each storage compartment accessible by way of a hinged door, the
printer module provided in the door of the upper storage compartment, and the door of said lower storage
compartment providing a collector arranged to receive a printed document exiting from said printer

module when both said doors are in a closed position.

18.  An apparatus according to claim 1 wherein said door is connected to said body via a hinge
connection, and wherein at least one lead is provided in said hinge connection through which said printer

receives power from the electrical connection.

19. A computer system including at least one apparatus according to claim 1.

20.  An appliance for storing and cooling produce, the appliance including an integral printer.

NPP044-SG



